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SPECIFICATION  forming  part  of  Letters  Patent  No.  655,480,  dated  August  7,  1900. 

Application  filed  May  3, 1900.    Serial  Uo,  15,351,   (Ifo  model.) 

To  all  whom  it  inay  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

of  New  Jersej'^,  have  invented  a  certain  new 
and  useful  Improvement  in  Phonographic  Re- 

producing Devices,  (Case  No.  1,034,)  of  which 
the  following  is  a  specification. 

My  present  invention  i-elates  to  improve- 
ments in  reproducing  devices  for  phonographs 

and  allied  talking-machines  of  the  type  here- 
tofore invented  by  me  and  described  and 

claimed  in  my  application  for  patent  filed 
September  21,  1899,  Serial  No.  731,138.  The 
phonographic  reproducers  of  the  type  in 
question  are  adapted  for  the  more  accurate 
tracking  of  the  I'ecord  tlian  the  usual  spher- 

ical reproducers,  and  particularly  for  the 
tracking  of  records  which  are  characterized, 
in  part  at  least,  hy  the  formation  of  waves 
representing  the  fundamental  tones  and  prin- 

cipal overtones  and  which  may  be  of  greater 
width  than  length,  the  particular  form  of  such 
waves  obviously  preventing  the  accurate  en- 

25  gagement  therewith  of  the  spherical  repro- 
ducer. 

My  present  invention  consists  in  a  repro- 
ducing device  which  is  especially  adapted  for 

the  reproduction  from  records  made  by  a  re- 
30  cording-tool  having  a  curved  cutting  edge, 

and  the  i^resent  reproducer  is  therefore  made 
of  a  form  to  properly  engage  the  curve  of  the 
side  walls  of  the  record,  while  in  its  longitu- 

dinal dimension  it  presents  a  curve  of  less 
35  radius. 

The  object  of  my  present  invention  is  to 
provide  a  phonographic  reproducer  of  this 
type  which  can  be  constructed  very  cheaply, 
which  shall  be  effective   in  operation,  and 

40  wherein  in  the  preferred  form  fresh  engag- 
ing surfaces  can  be  presented  for  operation 

in  case  of  wear.  To  this  end  my  present  re- 
producer comprises  generally  a  disk  or  part 

of  a  disk  having  a  rounded  engaging  edge 

45  which  beai'S  upon  the  record,  with  its  trans- 
verse curve  adapted  for  the  accurate  engage- 
ment with  the  side  walls  of  the  record  and 

with  its  longitudinal  curve  sufficiently  re- 
duced as  to  allow  for  its  proper  engagement 

with  substantially  all  the  waves  of  the  record 
representing  at  least  the  fundamental  tones 
and  the  principal  overtones. 

50 

Assuming  my  present  reproducer  to  be  used 
for  reproducing  from  a  record  made  with  a 
recorder  having  a  curved  cutting  edge,  the  55 
invention  in  its  preferred  form  comprises  a 
disk  of  a  radius  slightly  less  than  the  curve 
of  the  recorder,  the  disk  being  rounded  on 
its  circumference,  so  that  a  portion  thereof 

may  engage  the  record,  the  radius  of  the  Ion-  60 
gitudinal  curve  of  the  periphery  of  the  disk 
being  made  small  enough  to  properl3' engage 
all   portions   of  the  record  representing  at 
least  the  fundamental  tones  and  the  princi- 

pal overtones  without  undue  wear  of  the  re-  65 
cording-surface,  said  disk  being  carried  in 
any  suitable  way  within  a  curved  slot  cut  in 
a  small  head,  which  latter  is  secured  to  or 
connected  with  the  reproducer -diaphragm, 
whereby  the  position  of  the  disk  within  said  70 
slot  may  be  shifted  to  present  a  fresh  sur- 

face to  the  record  when  desired. 
In  order  that  my  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawings,  forming  a  part  of  this  75 

specification,  and  in  which — 
Figure  1  is  an  enlarged  sectional  view  show- 

ing the  preferred  form  of  my  invention  ap- 
plied to  a  reproducei'-diaphragm  through  a 

floating  weight  in  the  usual  way;  Fig.  2,  a  80 
sectional  view,  on  an  enlarged  scale,  of  the  le- 

ver, the  head,  and  the  reproducing-disk;  Fig. 
3,  a  section  on  the  line  3  3  of  Fig.  2,  and  Fig. 
4  a  perspective  view  representing  the  parts  of 
Fig.  2  separated  from  each  other.  85 

In  all  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals 
of  reference. 

1  represents  a  reproducer-diaphragm  car- 
ried in  the  usual  frame  2,  and  3  a  pivoted  90 

floating  weight  carrjang  a  fulcrum  4  for  the 
reproducer-lever  5,  the  free  end  of  which  is 
connected  to  the  diaphragm  1  by  a  link  6,  all 
as  is  common  in  the  art.  Secured  to  the  end 
of  the  lever  5  in  anj^  suitable  way  is  a  head  95 
7,  which  may  be  slotted  at  its  top  for  the  re- 

ception of  the  end  of  said  lever,  as  shown. 
The  under  surface  of  the  head  7  is  formed 
with  a  curved  slot  8  therein,  which  may  be 
made  in  a  milling-machine,  and  mounted  in  100 
said  .slot  is  a  disk  9,  which  is  the  reproducing 

device  proper.  Instead  of  employing  a  com- 
plete disk  the  reproducing  device  may  com- 
prise any  desired  part  of  a  disk.     Preferably 
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a  complete  disk  is  employed,  which  is  secured 
in  place  within  the  slot  8  in  any  suitable  way, 
as  by  means  of  shellac,  the  advantage  of 
this  construction  being  that  the  disk  maybe 

5  turned  around  to  present  a  fresh  engaging 
surface  when  worn.  The  employment  of  a 
complete  disk  also  enables  the  device  to  be 
easily  constructed  by  cutting  sections  from  a 
cylinder.     The  material  of  which  the  disk  9 

to  is  formed  may  be  anj'  suitable  refractory 
substance,  preferably  sapphire.  The  curve 
of  the  disk  9  transversely  to  the  record  is 
preferably'  somewhat  less  than  the  curve  of 
the  recording  device,  so  that  the  disk  will 

15  properly  engage  the  side  walls  of  the  record- 
groove- — that  is  to  saj^  if  the  recording  device 
is  .035  of  an  inch  in  diameter  the  diameter  of 

the  disk  maj'  conveniently  vary  between  .025 
and  .030  of  an  inch.     In  other  words,  assum- 

20  ing  the  width  of  the  record-groove  to  be  of 
the  standard — namely,  .01  of  an  inch — the  di- 

ameter of  the  reproducer-disk  ma,y  vary  from 
two  and  one-half  to  three  times  that  dimen- 

sion.    The  bottom  edge  of  the  disk  is  rounded, 
25  as  shown,  with  a  curve  which  presents  longi- 

tudinally to  the  record  a  smaller  radius  than 
the  transverse  curve,  whereb}' the  reproduc- 

ing device  will  engage  and  accurately  track 
a  wave  which  may  be  of  less  length  than 

30  width.  Thislongitudinal  curve  may  be  made 
obviously  less  when  very  hard  records  are 
used  than  when  the  records  are  relatively 
soft;  but  in  no  case  should  it  be  made  small 
enough  as  to  result  in  undue  wear  of  the  rec- 

35  ord-sirrface. 
Having  now  described  my  invention,  what 

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

1.  In  phonographs  and  allied  talkiug-ma- 
40  chines,  the  combination  with  the  diaphragm, 

of  a  reproducer  connected  therewith  and  com- 
prising a  disk-like  body  which  presents  trans- 
versely to  the  record  a  curve  substantially  co- 

incident with  that  of  the  record-groove  and 
45  longitudinally  of  the  record  a  curve  of  less 

radius,  substantially  as  set  forth. 
2.  In  a  phonographic  reproducer,  the  com- 

bination with  the  reproducer-diaphragm,  of 
a  reproducing  device  connected  therewith,  of 

substantiall}'  the  same  thickness  throughout,  50 
and  presenting  transversely  to  the  record  a 
curve  substantially  coincident  with  that  of 
the  record-groove  and  longitudinally  of  the 
record  a  curve  of  smaller  radius,  substantially 
as  set  forth.  55 

3.  In  a  phonographic  reproducer,  the  com- 
bination with  a  reproducer-diaphragm,  of  a 

disk  connected  to  the  diaphragm  and  having 
a  rounded  engaging  surface,  substantially^  as 
set  forth.  60 

4.  In  a  phonographic  reproducer,  the  com- 
bination, with  a  reproducer-diaphragm,  of  a 

disk  connected  to  the  diaphragm  and  having 
a  rounded  engaging  surface,  and  means  for 
shifting  the  position  of  said  disk  with  respect  65 
to  its  center,  substantiallj^  as  set  forth. 

5.  In  a  phonographic  reproducer,  the  com- 
bination with  a  reproducer-diaphragm  and  a 

head  connected  to  said  diaphragm,  of  a  disk- 
like reproducing  device  carried  by  said  head  70 

and  presenting  a  rounded  engaging  surface, 
substantially  as  set  forth. 

6.  In  a  phonographic  reproducer,  the  com- 
bination with  a  reproducer-diaphragm  and  a 

head  connected  to  said  diaphragm,  of  a  disk-  75 
like  reproducing  device  carried  by  said  head 
and  presenting  a  rounded  engaging  surface, 
and  means  for  shifting  the  position  of  said  re- 

producing device  within  said  head,  substan- 
tially as  set  forth.  80 

7.  As  a  new  article  of  manufacture,  a  re- 
producing device  made  in  the  form  of  a  disk 

having  a  rounded  engaging  surface  and  of  a 
diameter  approximately  three  times  the  width 
of  the  record-groove, substantially  as  set  forth.  85 

8.  As  a  new  article  of  manufactui'e,  a  re- 
Ijroducing  device  made  of  sapphire  in  the 
form  of  a  disk  having  a  rounded  engaging  sur- 

face, and  of  a  diameter  approximately  three 
times  the  width  of  the  record-groove,  substan-  9c 
tially  as  set  forth. 

This  sj)ecification  signed  and  witnessed  this 
30lh  day  of  April,  1900. 

THOMAS  A.  EDISON. "Witnesses: 

J.  F.  Randolph, 
Frank  L.  Dyer. 
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Application  filed  Jnne  1,  1897.    Serial  No.  639,028.    (No  model.) 

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

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

ed certain  new  and  useful  Improvements  in 
Sound  Recording  and  Reproducing  Machines; 
and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  thereof,  ref- 

erence being  had  to  the  accompanying  dravv- 
ings,  forming  part  of  this  specification. 
My  invention  relates  to  certain  improve- 

ments in  sound  recording  and  reproducing 
machines,  and  has  for  its  object  to  improve 
and  simplify  the  construction  of  the  record- 

ing and  reproducing  mechanism  commonly 

known  as  the  "sound-box,"'  as  more  fully  set forth  hereinafter. 
In  the  accompanying  drawings.  Figure  1  is 

an  elevation,  partly  in  section,  of  the  sonnd- 
20  box  constructed  in  accordance  with  mj?^  inven- 

tion. Fig.  2  is  a  perspective  view  of  the  same. 
Fig.  3  is  a  view  similar  to  Fig.  1, illustrating 
a  modification  of  the  structure  to  permit  the 
adjustment  of  the  rubber  rings  or  gaskets  in 
their  relation  to  the  diaphragm.  Fig.  4  is  a 
similar  view  illustrating  a  further  modifica- 

tion, and  Fig.  5  is  an  exaggerated  sectional 
diagram  illustrating  the  diaphragm  and  the 
adjacent  rubber  rings. 

To  produce  the  best  results,  the  diaphragm 
and  the  stylus-bar  shotild  be  so  connected  that 
either  will  instantly  yield  to  the  movement 
of  the  other;  but  the  connection  between  the 
two  and  the  mounting  of  each  must  be  such 

35  that  while  one  will  instantly  respond  to  the 
vibration  of  the  other  no  checking  of  the  vi- 

bration will  be  possible  and  all  impulses  tend- 
ing to  move  one  or  the  other  beyond  the  proper 

limit  will  be  avoided. 
To  obtain  the  best  results  and  to  secure 

from  the  full  surface  of  the  diaphragm  the 
full  force  and  effect  of  the  sound-waves,  the 
diaphr^igm  at  the  periphery  should  be  prac- 

tically free.  Further,  where  the  fulcrum- 
45  point  of  the  stylus-bar  tends  in  operation  by 

reason  of  the  construction  tO  yield  in  any  ap- 
preciable degree  the  diaphragm  should  be  suf- 

ficiently loose  at  the  edges  to  allow  the  plane 
of  the  diaphragm  to  accommodate  itself  to  the 

changingfulcrum-point.  A  further  difficulty  50 
found  in  the  ordinary  machines  is  that  no  al- 

lowance is  made  for  the  shifting  movement 
of  the  diaphragm  in  its  casing.  Where  bo 
such  movement  is  provided  for,  in  cases  where 
the  stylus-bar  is  attached  at  one  end  to  the  55 
center  of  the  diaphragm  a  slight  jar  later- 

ally upon  the  stjMus  will  tend  to  break  the 
connection  between  the  stylus  and  the  dia- 

phragm. Provision  for  the  lateral  movement 
tends  to  obviate  this.  To  remedy  these  de-  60 
feets,  and,  further,  to  provide  for  the  adjust- 

ment of  the  various  parts  for  the  recording 
and  reproduction  of  sound-waves  of  varying 
iutensitj'  are  the  principal  objects  of  my  in- 
ventioh.  65 

Referring  to  the  drawings,  A  represents  the 
tubular  section  of  the  diaphragm-supporting 
frame  connected  at  one  end  to  a  recessed  dia- 

phragm-holding disk  B,  and  at  its  opposite 
end  leading  and  connected  directly  or  indi-  70 
rectly  to  a  mouthpiece,  trumpet,  or  similar 
sound-conveying  device.  In  the  front  face  of 
the  disk  B  is  formed  a  recess  &,  having  a  step 
or  flange  c,  on  which  is  placed  a  ring  or  gas- 

ket d,  of  rubber  or  other  suitable  yielding  ma-  75 
terial,  for  the  reception  and  support  of  the  dia^ 
phragm  D.  On  theouter  face  of  the  diaphragm 

is  placed  a  second  rubber  ring  d',  the  latter 
being  confined  in  place  b}'^  a  disk  E,  secured 
by  screws  eto  the  recessed  disk  B.  It  is  to  80 
be  noted  that  the  edge  of  the  diaphragm  is, 
as  shown  more  clearly  in  Fig.  5,  preferably 
at  a  slight  distance  from  the  adjacent  circular 
portion  of  the  wall  of  the  recess  h.  In  other 
words,  the  diameter  of  the  diaphragm  is  pref-  85 
erably  slightly  less  than  the  diameter  of  the 
recess  formed  in  the  casing. 

In  a  recess  g,  formed  in  the  peripheries  ot 

the  disks  B  and*  E,  is  fitted  the  stj'lus-bar 
holder  or  spring -support  H,  preferably  re-  90 
duced  at  about  midway  oi  its  length,  com- 

prising two  block-like  portions  h  h',  connected 
by  a  plate  h^,  the  distance  between  the  blocks 
and  the  thickness  and  width  of  the  plate  h^ 
governing  the  freedom  of  movement  of  the  95 
stylus-bar  I.  The  support  H  is  secured  to  the 
disk  B  by  a  screw  g',  as  illustrated  in  Figs. 
1  and  4.    It  is  clear  that  the  plate  h^  may  be 
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integral  with  the  block-like  poition  h  or  they 
may  consist  of  two  separate  parts,  being  se- 

cured to  the  disk  B  by  the  screw  g' .  The  en- 
largement of  the  orifice  in  the  block  li  and 

5  plate  portion  li\  through  which  the  screw  g' 
passes,  will  obviouslj'  permit  of  a  slight  lateral 
adjustment  of  these  parts.  In  Fig.  1  the  ori- 

fice through  which  the  screw  g'  passes  is  not 
shown  as  enlarged.     In  Fig.  3  it  is  shown 

lo  slightly  enlarged,  which  will  permit  of  a  slight 
adjustment.  In  Fig.  4  the  orifice  through 

which  the  screw  g'  passes  is  shown  as  consid- 
erably enlarged  to  perjnit  of  a  moi'e-extended 

adjustment. 
IS  The  stylus-bar  I  is  rigidly  secured  to  or  is 

formed  integral  with  the  block  li  of  the  sup- 
port H  and  at  one  end  is  recessed  for  the  re- 

ception of  a  stylus  or  needle  h,  which  is  held 

in  position  by  a  set-screw  7c'.     It  is  clear  that 
2o  as  the  stylus-point  or  needle  h  is  provided  in 

a^longitudinally-disposed  recess  or  bore  in  the 
lower  end  of  the  stylus-bar,  as  illustrated  in 
the  draA'ings,  and  is  held  in  position  by  the 
set-screw  h',  the  said  needle-point Tc  may  be 

25  adjusted  in  said  stj'Uis-bar  so  as  to  be  length- 
ened or  shortened  relatively  to  the  stylus-bar, 

limited  only  by  the  length  of  the  needle  and 
the  length  of  the  bore,  which  practically  per- 

mits of  the  arm  being  lengthened  or  shortened 
30  to  any  desirable  extent.  The  opposite  end  of 

the  bar  is  turned  at  an  angle  to  its  length  and 
has  a  slightlj-enlarged  head  ijWliich  is  phonet- 

ically connected  to  thedia^hragm  and  is  pref- 
erably secured  by  a  slightly-elastic  cement  i'. 

35  In  adjustiljg  the  stylus-baVto  the  diaphragm 
much  care  must  be  taken  to  prevent  even  the 
slightest  pressure  upon  either  the  diaphragm 
or  the  bar.  The  two  must  be  so  connected 
that  both  will  yield  and  each  respond  to  the 

40  movement  of  the  other,  but  neither  be  under 
theslighteststrain  or  tension.  Toaccomplish 
this,  the  head  i  of  the  stylus-bar  is  allowed  to 
come  into  contact  with  the  center  of  the  dia- 

phragm after  the  latter  has  been  carefully 
45  adjusted,  and  the  head  is  then  slightly  raised 

out  of  contact  with  the  diaphragm — say  to 
the  extent  of  about  one  one-thousandth  of  an 
Inch — and  the  cement  is  placed  or  poured 
around  the  head  of  the  bar,  and,  if  necessary, 

50  heat  is  emplo^'ed  to  melt  the  cement  and  firmly 
unite  the  two  pieces  to  each  other. 

At  a  suitable  point  in  the  length  of  the 
stylus-bar  is  a  guard  M,  secured  by  screws  m 
to  the  face  of  the  disk  E  and  having  at  its  cen- 

55  ter  a  slot  ?/?',  through  which  passes  the  stylus- 
bar  I,  the  distance  between  the  side  and  bot- 

tom walls  of  the  slot  and  the  sides  of  the  sty- 
lus-bar being  about  one  one-hundredth  of  an 

inch,  so  that  lateral  movement  of  the  stj'lus- 
60  bar  to  any  greater  extent  than  this  is  abso- 

lutely prevented.  The  vibration  of  the  dia- 
phragm beyond  the  normal  limits  is  prevented 

in  one  direction  by  the  bottom  wall  of  the 

slot  m'  and  in  the  opposite  direction  by  an 
65  adjustable  stop-screw  n,  screwing  into  the 

disk  E  at  a  point  within  the  slot  and  imme- 
diately under  the  stylus-bar. 

To  obtain  the  best  results  and  to  reproduce 
pure  and  musical  notes  loud,  distinct,  and 
clear,  the  diaphragm  should  move  as  a  whole  70 
in  both  recording  and  reproducing  and  not  be 
rigidlj'  confined  at  its  peripheries  in  such  a 
manner  as  to  make  it  8imply  a  round  spring 
in  which  the  vibratory  movement  is  greatest 
at  the  stylus  contact  or  the  ceuter.     This  75 
purely-center  vibration  is  a  great  disadvan- 

tage in  both  recording  and  reproducing.    As 

the  recording  is  caused  by  the  sound-wave's action  on  the  surface  of  the  diaphragm,  it  is 
clear  that  if  the  whole  surface  responds  to  the  80 
action  of  the  waves  it  will  give  a  m,Hch  more 
powerful  movement  to  the  stylus-bar,  thereby 
assisting  to  make  a  more  perfect  record,  as  it 
will  to  a  much  greater  extent  overcome  the 
resistance  to  the  stylus  caused  by  friction  or  85 
resistance  in  cutting  or  marking  the  record 
of  the  sound-waves.     To  provide  for  this  free 
movementof  thediaphragm,  I  preferably  con- 

struct the   holding  devices  -in  the  manner 

shown. in  Fig.  3,  in  which  a  flanged  ring  E'  90 
takes  the  place  of  the  disk  E,  the  annular 
flange  e~  of  said  ring  fitting  over  the  periph- 

ery of  the  disk  B  and  being  provided  with 

slots  e\  through  which  pass  holding-screws  g"^ to  properly  adjust  the  gaskets  in  the  casing  95 
to  their  proper  position  relative  to  the  dia- 

phragm.    In  this  construction  it  is  desirable 
that  the  block  h  of  the  stylus-support  H  be 
slotted,  as  shown  at  I,  so  that  the  stylus-sup- 

port and  the  stylus  may  be  adjusted  with  the  100 
diaphragm  in  order  to  prevent  any  straining 
or  tension  on  one  or  the  other. 

In  Fig.  5  I  have  illustrated  on  an  exagger- 
ated scale  a  cross-section  of  the  rubber  rings 

or  gaskets  and  diaphragm,  showing  the  natu-  105 
rally -rough  surface  of  the  rubber  rings. 
These  rings  should  be  of  less  thickness  than 
the  distance  between  the  respective  adjacent 
faces  of  the  inclosing  casing  and  the  respec- 

tive faces  of  the  diaphragm  when  in  its  nor-  no 
mal  position.  It  is  clear  that  the  construc- 

tion should  be  such,  as  far  as  the  relation  of 
the  gaskets  and  the  diaphragm  is  concerned, 
that  the  gaskets  shall  not  interfere  with  the 
free  vibratory  movement  of  the  diaphragm  115 
approximatel}^  evenly  throughout  its  entice 
area,  though  the  degree  of  proximity  may  vary 
within  these  limitations. 

The  construction  of  the  stylus-support  illus- 
trated in  Fig.  1  is  one  adapted  for  ordinary  120 

purposes,  the  length  and  thickness  of  the  plate 
Iv'  being  sufficient  to  check  excessive  vibra- 

tion, while  at  the  same  time  it  permits  per- 
fect freedom  of  movement  to  the  stylus-bar 

and  increases  the  sensitiveness  of  the  device.  1 25 
Where,  however,  the  instrument  is  employed 
for  the  reproduction  of  extremely-large  vibra- 

tory waves,  the  length  of  the  plate  /i'^  would be  materially  shortened,  as  in  such  case  the 
greater  tendency  to  excessive  vibration  must  130 
be  overcome.  For  notes  where  the  tendency 
to  excessive  vibration  is  much  smaller  the 

length  of  the  plate  may  be  materially  in- 
creased.    To  accompli«>>  thig  ftdjxistment,  I 
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prefer  to  employ  the  construction  illustrated 

in  Fig.  4,  ia  which  the  block  h'  is  made  inte- 
gral with  the  plate  7i^  the  latter  being  of  con- 

siderable length  and  slotted  at  7i^  for  the  pas- 
5  sage  of  the  securing-screw  g'.  The  plate  h^ 

passes  through  a  slot  7i*;  formed  in  the  cen- 
ter of  the  block  h,  which  latter  is  also  pro- 

vided with  a  slot  h^  in  line  with  the  slot  h^ 

for  the  passage  of  the  securing-screw  g'.     In 
10  adjustment  for  the  lower  or  higher  notes  the 

relative  positions  of  the  stylus-bar  and  dia- 
phragm should  not  be  altered,  and  the  plate 

W  therefore  remains  in  the  same  position  at 
all  times,  while  the  slotted  block  h  is  moved 

15  toward  and  from  the  block  7i',  so  as  to  decrease 
or  increase  the  length' of  the  plate  between 
the  adjacent  edges  of  the  blocks  h  h'  and  then 
firmly  secured  in  position  to  bind  the  plate, 
the  effect  being  substantially  the  same  as 

20  though  the  block  h  were  formed  integral  with 
such  plate.  It  is  clear,  however,  that  the 

plate  h?,  having  the  elongated  slot  h^,  as  shown 
in  Fig.  4,  may,  if  desired,  be  also  laterally  ad- 

justed in  the  block  h  to  accomplish  the  same 
25  purpose,  though  the  former  adjustment  is 

preferable. 
I  have  herein  described  a  preferable  con- 

struction of  spring  for  mounting  the  stylus- 
bar,  but  do  not  limit  mj^self  to  the  form  de- 

30  scribed,  as  other  forms  may  be  employed  with- 
out departing  from  my  invention  as  claimed; 

nor  is  it  absolutelj'^  necessary  to  the  success- 
ful operation  of  the  loosely- mounted  dia- 

phragm  that  the  spring  -  mounting  of  the 
35  stylus  shall  be  adjustably  secured  upon  the 

sound-box,  though  it  is  preferable. 
Having  thus  described  mj''  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

40  1.  In  a  sound  recording  and  reproducing 
machine,  a  diaphragm  mounted  upon  the  sty- 

lus-bar having  its  periphery  free  from  con- 
tact with  the  casing  in  which  it  is  mounted 

to  allow  the  diaphragm  to  vibrate  substan- 
45  tially  evenly  throughout  its  entire  area,  and 

yielding  rings  arranged  near  the  periphery  of 
the  diaphragm,  said  rings  being  so  construct- 

ed and  arranged  as  to  permit  of  the  free  vi- 
bratory movement  of  the  diaphragm  at  the 

50  portion  adjacent  to  said  rings  substantially 
evenly  throughout  its  entire  area,  said  rings 
operating  as  retainers  against  abnormal  dis- 

placement, substantially  as  described. 
2.  In  a  sound  recording  and  reproducing 

55  machine,  a  spring-mounted  stylus-bar,  a  dia- 
phragm loosely  mounted  in  its  casing  free  to 

vibrate  approximately  evenly  throughout  its 
entire  area  carried  at  its  central  point  upon  the 
upper  end  of  said  stylus-bar,  yielding  rings 

60  arranged  on  either  side  of  and  near  the  pe- 
riphery of  the  diaphragm  to  retain  said  dia- 
phragm against  abnormal  displacement  and 

arranged  and  adjusted  so  as  not  to  interfere 
with  the  free  vibratory  movement  of  the  dia- 

S5  phragra  substantially  evenly  throughout  its 
entire  area  as  described. 

3.  In  a  .sound  recorder  or  reproducer,  the 

combination  of  a  sound-box, a  loose  diaphragm 
free  to  vibrate  at  its  periphery  and  loose  gas- 

ket, substantially  as  described.  70 
4.  In  a  sound  recording  or  reproducing  ma- 

chine, a  spring-mounted  stylus-bar,  a  dia- 
phragm loosely  mounted  in  its  casing  free  to 

vibrate  approximately  evenly  throughout  its 
entire  area,  yielding  rings  arranged  on  either  75 
side  of  and  near  the  periphery  of  the  dia- 

phragm to  retain  said  diaphragm  against  ab- 
normal displacement  and  arranged  and  ad- 

justed so  as  not  to  interfere  with  the  free  vi- 
bratory movement  of  the  diaphragm  substan-  80 

tially  evenly  throughout  its  entire  area  as  de- scribed. 

5.  In  a  sound  recording  or  reproducing  ma- 
chine, the   combination  of   a  sound-box,  a 

loosely-mounted  diaphragm  free  to  vibrate  at  85 
its  periphery,a  retaining-gasket  therefor,  and 
a  spring-mounted  stylus  phonetically  con- 

nected with  the  said  diaphragm,  substantially 
as  described. 

6.  In  a  sound  recording  or  reproducing  ma-  90 
chine,  the  combination  of  the  sound-box,  a 
loosely-mounted  diaphragm  therein  free  to  vi- 

brate at  its  periphery,  a  stylus-bar  support- 
ing said  diaphragm  and  gaskets  sufficiently 

loose  not  to  interfere  with  the  free  vibratory  95 
movement  of  the  diphragm  at  its  periphery, 
substantially  as  described. 

7.  In  a  sound  recording  and  reproducing 
machine,  a  loosely-mounted  diaphragm  car- 

ried at  its  central  point  upon  a  spring-sup-  100 
ported  stylus-bar,  said  stylus-bar  being  lon- 

gitudinally bored  at  its  lower  end  for  the're- 
ception  of  the  needle  orstylus  point,  a  thumb- 

screw provided  in  the  lower  end  of  said  Stylus- 
bar  for  securing  and  regulating  the  length  of  105 
adjustment  of  the  stylus-point  in  its  relation 
to  the  main  bar,  a  spring-plate  rigidly  se- 

cured to  said  stylus-bar  intermediate  of  its 
length  and  to  the  easing  of  the  sound-box, 
means  for  regulating  the  longitudinal  adjust-  no 
ment  of  the  said  spring-plate,  said  spring- 
plate  operating  as  a  fulcrum  for  the  stylus, 
the  whole  constructed  to  allow  the  loosely- 
mounted  diaphragm  to  vibrate  substantially 
evenly  throughout  its  entire  area  from  its  115 
central  point,  substantially  as  described. 

8.  In  a  sound  recording  and  reproducing 

machine,  the  combination  of  the  cehtrallj'- 
supported  diaphragm  loosely  mounted  in  the 
sound-box  easing,  a  spring-supported  stylus-  120 
bar  having  one  end  thereof  connected  with 
the  center  of  the  diaphragm,  and  peripheral 
portions  of  the  said  diaphragm  being  freely 
and  loosely  mounted  within  the  casing  of  the 
sound-box  so  as  to  allow  said  diaphragm  to  125 
vibrate  substantially  evenly  throughout  its 
entire  area,  a  yielding  stylus-bar  support  se- 

cured to  said  casing  and  to  said  stylus-bar  at 
opposite  ends  respectively,  said  support  com- 

prising a  metallic  spring- plate,  7i~,  rigidly  130 
secured  at  one  end  to  the  stylus-bar  and  at 
the  other  end  adjustablj'^  mounted  upon  the 
sound-box,  substantially  as  described. 

9.  A  yielding  stylus-bar  support  for  sound 
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i-ecordingandreproducingmaehines  compris- 
ing a  metallic  plate,  V,  having  an  enlarged 

head  or  block,  W ,  adapted  to  be  secured  to 
the  stylus-bar,  the  opposite  end  being ad.just- 

S  able  upon  the  sound-box,  said  metallic  plate, 
M,  being  reduced  in  thickness  to  provide  the 
requisite  stiffness  in  the  plate,  substantially 
as  described. 

10.  In  a  sound  recording  and  reproducing 
lo  machine,  a  diaphragm  loosely  mounted  in  the 

casing  free  to  vibrate  approximately^  evenlj^ 
throughout  its  entire  area,  a  stj^lus-bar  car- 

rying said  diaphragm  centrally  upon  the 
upper  end  of  said  bar,  a  spring-support  for 

15  the  stylus -bar  comprising  a  thin  spring- 
plate,  Ji^,  having  an  enlarged  end  portion,  h' , 
rigidly  secured  upon  the  stylus-bar,  an  en- 

larged block  portion,  h,  provided  upon  the 
opposite  end  of  the  spring-support  integral 

20  with  the  plate,  7t^  and  orifice,  I,  transversely 
provided  through  the  portion,  h,  for  the  re- 

ception of  and  adjustment  upon  the  securing 
and  adjusting  screw,  g,  for  securing  said  sup- 

port to  the  sound-box  of  the  machine,  sub- 
25  stantially  as  described. 

11.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  casing,a  looselj'-mount- 
ed  diaphragm  provided  therein,  a  stylus-bar 
attached  to  the  said  diaphragm  at  its  upper 

30  end,  yielding  rings  provided  on  either  side  of 
said  diaphragm  near  the  periphery  thereof 
constructed  and  arranged  to  permit  of  the 
free  vibratory  movement  of  the  diaphragm 
substantially  evenly  throughout  its   entire 

35  area  operating  as  retainers  against  abnormal 

displacement  of  the  diap'hragm  and  adjust- 
able flanged  ring  provided  upon  the  upper 

side  of  the  casing  to  regulate  the  adjustment 
of  the  said  yielding  rings  in  relation  to  the 

40  diaphragm,  substantial]}'  as  described. 
12.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box,  a  loosely-mounted  dia- 
phragm free  to  vibrate  substantially  evenly 

throughout  its  entire  area,  yielding  material 
45  provided  upon  either  side  of  the  diaphragm 

near  the  periphery  to  retain  the  diaphragm 
against  abnormal  displacement  and  so  as  not 

to  interfere  with  the  free  vibrator}'-  move- 

ments at  points  adjacent  to  said  yielding  ma- 
terial and  flanged  cap  E',  adjustably  provided  50 

upon  the  sound-box  to  regulate  the  adjust- 
ment of  the  yielding  material  to  the  dia- 

phragm and  means  for  adjusting  and  secur- 
ing said  flanged  cap  upon  said  sound-box, 

substantiall}' as  described.  55 
13.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  casing,  a  spring-sup- 
ported stj'lus,  a  diaphragm  mounted  in  said 

casing  at  its  central  point  upon  the  upper  erid 
of  said  stjdus,  a  spring  secured  to  said  stylus  60 
and  to  the  walls  of  the  casing  constituting  a 
yielding  support  for  said  stylus,  said  dia- 

phragm being  of  a  diameter  less  than  the  di- 
ameter of  the  recess'in  said  casing  in  which it  is  mounted  to  allow  of  play  between  the  65 

edges  of  the  diaphragm  and  the  circular  walls 
of  said  recess,  the  faces  of  the  said  diaphragm 
near  the  periphery  being  loosely  mounted  to 
allow  of  full  and  free  vibration,  substanlially 
as  described.  70 

14.  In  a  sound  recording  and  reproducing 
machine,  a  spring-mounting  for  the  stylus- 
bar  adjustable  lengthwise  upon  the  sound- 

box, said  spring  being  secured  at  one  end  to 
the  stylus-bar  and  at  its  opposite  end  upon  75 
the  sound-box  and  an  adjustable  flanged  re- 
taining-ring  adapted  to  the  main  frame  of 
the  sound-box  adjustable  thereon  and  means 
for  holding  the  flanged  ring  in  its  adjusted 
positions,  substantially  as  described.  80 

15.  In  a  sound  -  box,  a  casing,  a  loosely- 
mounted  diaphragm  therein  free  to  vibrate 
approximately  evenly  throughout  its  entire 
area  and  a  stylus-bar  arranged  substantially 
parallel  to  the  face  of  the  diaphragm  yield-  85 
ingly  mounted  uppn  the  casing  and  having 
its  upper  end  phdnetically  connected  with 

the  center  of  the  diaphragm,  substantiallj'as described. 
In  witness  whereof  I  have  hereunto  set  my  90 

hand  this  26th  day  of  May,  A.  D.  1897. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Jno.  E.  Parker, 
B.  G.  Royal. 
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To  all  whoDh  it  viay  cmtcern: 
Beit  known  that  I,  Eld  ridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  State  of  Pennsyl- 

5  vania,  have  invented  certain  new  and  useful 
Improvements  in  Sound  Recording  and  Re- 

producing Machines,  of  which  the  following 
is  a  full,  clear,  and  exact  description,  refer- 

ence being  had  to  the  accompanying  draw- 
lo  ings,  forming  part  of  this  specification. 

My  invention  relates  to  certain  improve- 
ments in  sound  recording  and  reproducing 

machines,  and  has  for  its  object  to  simplify 
and  improve  the  construction  of  what  is  com- 

15  monly  known  as  the  "  sound-box ''  and  parts 
pertaining  thereto,  my  present  application  be- 

ing a  division  of  application  filed  bj'  me  June 

l,'l897.  Serial  No.  G39,02S. In  the  accompanying  drawings.  Figure  1  is 
20  a  perspective  view  of  a  sound  recording  and 

reproducing  device  constructed  in  accordance 
with  my  invention.  Fig.  2  is  a  sectional  view 
of  Fig.  1.  Fig.  3  is  an  exaggerated  sectional 
diagram  illustrating  the  diaphragm  and  the 

25  parts  adjacent  to  its  periphery. 
Referring  to  the  drawings,  A  represents  the 

tubular  section  of  the  diaphragm-supporting 
frame  connected  at  one  end  to  a  recessed  dia- 

phragm-holding disk  13  and  at  its  opposi  te  end 
30  leading  and  connected  directly  or  indirectly 

to  a  mouthpiece,  trumpet,  ov  similar  sound- 
conveying  device.     In  the  front  face  of  the 
disk  B  is  formed  a-  recess  6,  having  a  step  or 

.  flange  c,  on  which  is  placed  a  ring  cZ,  of  soft 
33  rubber  or  other  suitable  yielding  material. 

In  front  of  this  ring  the  diaphragm  D  is  ad- 
justed  in  position,  and  on  the  outer  face  of 
the  diaphragm,  hardly  or  slightly  in  contact 

,'  therewith,  is  placed  a  second  similar  ringd', 
4  I  which  is  confined  in  place  by  the  disk  E,  se- 

cured by  screws  e,  as  illustrated  in  Fig.  1,  or 
by  other  suitable  means  to  the  recessed  por- 

tion B. 
It  will  be  noted,  as  mure  clearly  shown  in 

45  Fig.  3,  that  the  periphery  of  the  diaphragm  is 
out  of  contact  with  the  inner  peripheral  walls 
-of  the  recess,  preferably  to  an  extent  of  about 
four  one-hundredths  of  an  inch.  It  is  also 

clear,  as  particularlj- illustrated  in  this  figure, 
JO  that  the  faces  of  the  diaijhragm  near  its  pe- 

riphery are  practically  out  of  obstructive  con- 

tact with  the  faces  of  the  adjacent  rubber 
rings,  or  the  contact,  if  any,  is  so  slight  as 
not  to  prevent  the  diaphragm  under  the  im- 

pulses of  the  sound-waves  from  vibrating  55 
practically  evenly  throughout  its  entire  area. 

In  a  recess  gr,  formed  in  the  peripheries  of 
the  disks  B  and  E,  is  fitted  the  stylus-.bar 
holder  or  spring- support  H,  having  the  spring- 
plate  portion  A^,  formed  of  the  desired  thick-  60 
ness  and  adapted  to  be  secured  at  one  end  to 
the  bar  I.  The  spring-support  H  comprises 
the  plate  portion  W  and  may  have  adapted 
thereto  the  fixed  block-like  portion  li!  and  the 
adjustable  block  7i.  The  distance  between  65 
the  said  blocks  and  thickness  and  width  of 
the  plate  govern  the  freedom  of  movement  of 
the  stylus-bar  I.  The  support  H  is  secured 
to  the  disk  B  by  any  suitable  means,  such  as 
that  illustrated  in  Fig.  1  or  in  Fig.  2.  The  70 
enlargement  of  the  orifice  in  the  plate  por- 

tion /i^,  through  which  the  screw  g'  passes, 
will  obviously  permit  of  a  slight  lateral  ad- 

justment of  the  parts.  In  Fig.  1  the  orifice 

through  which  the  screw  g'  passes  is  prefer-  75 
abl}'  slightly  enlarged,  which  will  permit  of 
slight  adjustment.  In  Fig.  3  the  orifice 

through  which  the  screw  g'  passes  is  shown 
as  considerably  enlarged  to  permit  a  more-ex- 

tended adjustment.  80 
Referring  to  Fig.  2,  plate  It?  is  of  consider- 

able length  and  slotted  at  li^  for  the  passage 
of  the  securing-screw  y'.     The  plate  7i^  pas.ses 
through  a  slot  Zi'',  formed  in  the  center  of  the 
block  7i,  which  latter  is  also  provided  with  a  85 
slot  7i^,  in  line  with  the  slot  7i^,  for  the  passage 
of  the  securing-screw  g' .     In  adjustment  for the  lower  or  higher  notes  the  relative  positions 
of  the  stylus-bar  and  diaphragm  should  not 
be  altered,  and  the  plate  lx~  therefore  remains  90 
in  the  same  position  at  all  times,  while  the 
slotted  block  7(  is  moved  toward  and  from  the 

block  7i',  so  as  to  decrease  or  increase  the- 
length  of  the  plate  between  the  adjacent  edges 
of  the  blocks  li  W  and  then  firmly  secured  in  95 

position  to  bind  the  plate,  the  effect  when  ad- 
justed being  substantially  the  same  as  though 

the  block  7i  were  formed  integral  with  such 
plate.     It  is  clear  that  the  plate  U\  having  the 
elongated  slot  W,  as  shown  in  Fig.  2,  may,  if  100 
desired,  be  also  adjusted  lengthwise  in  the 
block  7i  to  accomp^lish  the  same  purpose, 
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though  the  former  adjustment  is  preferable. 
It  is  also  clear  that  th<!  block  /(  may  be  omit- 

ted, if  desired. 

The  stylus-bar  I  is  rigidly  secured  to  or  is 
5  formed  integral  with  the  block  7i'  of  the  sup- 

port II  and  at  one  end  is  recessed  for  the  re- 
ception of  the  stylus  or  needle  /,-,  which  is  held 

in  position  by  a  set-screw  h'.  The  opposite 
end  of  the  bar  is  turned  at  substantially  a 

lo  right  angle  to  its  length  and  has  preferably  a 
slightlj'-enlarged  head  /,  which  is  connected 
to  the  diaphragm  by  a  slightly-elastic  cement 
i'.  In  adjusting  tlie  stylus-bar  to  the  dia- 

phragm considerable  care  should  be  exer- 
15  eised. 

At  a  suitable  point  in  the  length  of  the  st}-- 
lus-bar  is  a  guard  M,  secured  bj' screws  m  to 
the  flange  or  plate  in  front  of  the  diaphragm 
and  having  at  its  center  a  slot  m\  through 

20  which  passes  the  stylus-bar  I,  the  distance  be- 
tween the  side  and  bottom  walls  of  the  slot 

and  the  sides  of  the  stylus-bar  being  prefer- 
ably about  one  one-hundredth  of  an  inch,  so 

that  lateral  movementof  the  stylus-bar  to  anj'^ 
25  greater  extent  than  what  is  approximately 

the  normal  vibratorj'  movement  is  prevented, 
and  thus  the  bar  is  prevented  from  being  torn 
from  the  diaphragm  by  an  accidental  knock 
or  jar.     The  vibration  of  the  diaphragm  be- 

30  youd  the  normal  limits  is  pi'evented  in  one 
direction  by  the  bottom  w-all  of  the  slot  m' 
aud  in  the  opposite  direction  by  the  adjust- 

able stop-screw  n,  screwing  into  the  disk  E 
at  a  point  within  the  slot  and  immediately 

35  under  the  stylus-bar. 
I  have  discovered  that  to  obtain  the  best  re- 

sults the  diaphragm  should  move  substan- 
tially as  a  whole  in  both  recording  aud  repro- 

ducing  and  not  be  rigidly  confined  at  its  pe- 
4.0  ripheries  in  such  a  manner  as  to  make  it  sim- 

ply a  round  spring  in  which  the  vibratory 
moyement  is  greatest  at  the  center  or  point 
of  contact  with  the  stylus. 

Having  thus  described  my  invention,  what 
45  I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
1.  In  a  sound  recording  and  reproducing 

machine,  a  yielding  stylus -bar  support  se- 
cured at  one  end  to  a  fixed  point  and  its  op- 

50  posite  end  to  the  stylus-bar,  said  support  hav- 
ing an  enlarged  head  at  the  point  of  connec- 
tion with  the  stylus-bar,  said  j'ielding  sup- 
port being  reduced  in  thickness  throughout 

the  remainder  of  its  length  to  properly  yield 
55  under  the  impulses  of  the  sound-waves  to  re- 

tain the  diaphragm  in  its  normal  position  in 
the  sound-box  when  at  rest,  and  means  for 

adjusting  said  support  upon  said  box,  sub- 
stantially as  described. 

-.  In  a  sound  recording  and  reproducing  60 
machine,  a  spring-plate  stylus-bar  support, 
7i^,  an  auxiliarj'  adjustable  block  supporting 
said  spring-plate  on  the  sound-box,  said  block 
having  a  slot,  7i',  formed  in  the  center  there- 

of transversely  for  the  reception  of  the  plate,  65 

7i-,  a  securing-serew,  7',  and  an  enlarged  slot, 
7t^,  provided  vertically  through  said  block  to 
allow  of  lateral  adjustment  upon  the  secur- 
in*-screw,  substantially  as  described. 

3.  In  a  sound  recording  and  reproducing  70 
machine,  the  combination  of  the  diaphragm- 
supporting  case,  a  diaphragm  thersiu,  a  stj^- 
lus-bar  secured  at  one  end  to  the  center  of 
the  diaphragm,  a  slotted  guard  fitting  over 
said  stylus-bar,  an  adjustable  set-screw  pro-  75 
jecting  from  the  diaphragm-case  immediately 
underthestylus-bar,saidset-screwaud  guard 
being  adapted  to  limit  the  range  of  vibratory 
and  lateral  movement  of  said  stylus-bar. 

4.  The  combination  of  the  diaphragm-sup-  80 
port  provided  with  a  recess  for  the  reception 
of  the  diaphragm,  a  diaphragm  of  a  diameter 
less  than  the  diameter  of  the  recess,  a  stylus- 
bar  having  one  end  secured  to  the  center  of  ■ 
said  diaphragm,  and  a  slotted  guard  fitting  85 
around  said  stylus-bar  and  adapted  to  limit 
the  range  of  .movement  of  said  stylus-bar. 

5.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  diaphragm- 
supporting  case,  a  diaphragm  therein,  disk,  90 
E,  a  stylus-bar  secured  at  one  end  to  the  cen- 

ter of  the  diaphragm,  and  a  slotted  guard,  M, 
secured  upon  the  disk,  E,  having  a  central 

slot,  ?//',  adapted  to  the  passage  of  the  stylus- bar  and  to  limit  abnormal  movement  of  the  95 
stylus-bar,  substantially  as  described. 

fi  In  a  sound  recording  and  reproducing 
machine,  a  yielding  stylus -bar  support  se- 

cured at  one  end  to  a  fixed  point  and  its  op- 
posite end  to  the  stylus-bar,  said  support  hav-  ico 

ing  an  enlarged  head  at:  the  point  of  connec- 
tion with  the  stylus-bar,  said  yielding  sup- 
port being  reduced  in  thickness  throughout 

the  remainder  of  its  length  to  properly  yield 
under  the  impulses  of  the  sound-waves  to  re-  105 
tain  the  diaphragm  in  its  normal  position  in 
the  sound-box  when  at  rest,  substantially  as 
described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  12th  day  of  August,  A.  D.  1898.       no 

ELDRIDGE  R.  JOIINSQN. 
Witnesses: 

Horace  Petttt, 
Benj.  F.  Perkins. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Rudolf  Xelles,  chief 

steward,  a  subject  of  the  German  Empevor, 
residing  at  48  Pferdemarkt,  Hamburg,  in  the 

5  German  Empire,  have  invented  new  and  use- 
ful Improvements  in  Devices  for  Renovating 

Phonograph  Record-Cylinders  and  the  Like, 
(for  which  I  have  made  applications  for  pat- 

ents in  Germany,  filed  December  19, 1899, and 

ro  in  Great  Britain,  filed  Januarj'  2,  1900,)  of 
which  the  following  is  a  specification. 

This  invention  relates  to  an  improved  de- 
vice by  means  of  which  impressions  made 

upon  the  outer  surface  of  phonograph-cylin- 
1$  ders  by  the  receiving  or  recording  stylus  may 

be  effaced  and  the  cylinder  rendered  fit  for 
the  reception  of  a  fre.sli  record. 

In  order  that  my  invention  maj^  be  readily 
understood  and  carried  into  effect,  I  will  de- 

2o  scribe  the  same  more  fullj^  with  reference  to 
the  accompanying  drawings,  in  which — 

Figure  1  is  a  side  elevation  of  mj^  improved 
device  partlj^  in  section,  the  front  spindle  li 
being  omitted;  and  Fig.  2  is  an  end  elevation 

25  of  the  .same,  partly  in  .section,  taken  upon 
the  line  A  B  of  Fig.  1. 

a  designates  a  conicall}'- formed  cylinder 
serving  for  the  reception  of  the  phonograph 
record-cylinder  h,  which  latter  usually  con- 

30  sists  of  a  composition  of  wax  and  resin  or  the 
like.  This  conical  C3iinder  a  is  caused  to  ro- 

tate by  means  of  a  handle  c,  upon  the  spindle 

c'  of  which  is  mounted  a  toothed  wheel  (/, 
the  purpose  of  which  is  hereinafter  described. 

35  The  spindle  c'  is  rotatably  mounted  in  the 
upright  e,  which  is  verticallj'  fixed  upon  the 
base-plate  e' .  The  cylinder  a  is  hollow  and serves  for  the  reception  of  a  liquid  adapted  to 
act  as  a  solvent  upon  the  substance  of  which 

40  the  record-cjlinder  is  formed,  said  liquid  be- 
ing introduced  therein  through  a  valve  /, 

which  maj'  be  pressed  back  within  the  cylin- 
der for  that  purpose,  the  valve  being  main- 

tained upon  its  seat  by  means  of  a  spring  ar- 
45  ranged  upon  its  inner  side.  This  valve /is 

furnished  with  a  head  or  knob  /',  which  pro- 
jects outside  the  valve-casing  for  the  purpose 

of  actuating  the  same.  A  second  upright  e- 
is  arranged  opposite  the  upright  e,  and  in 

50  these  two  uprights  spindles  U  and  W  are 
mounted  in  such  a  manner  as  to  be  capable 
of  rotation.    These  spindles  are  caused  to  ro- 

tate by  means  of  toothed  wheels  cj  g',  which 
are  rigidly  fixed  to  the  extremity  of  the  spin- 

dles h  and  h'  and  gear  with  the  toothed  wheel  55 
d.  Pins  i  /',  mounted  upon  the  extremities 
of  a  curved  or  bow-siiaped  rocking  frame j, 
are  adai^ted  to  be  brought  into  engagement 

with  the  spindles  //  //',  this  rocking  frame./ 
being  pivoted  at  ,/"  upon  the  carriage  /,  a  60 spring  Ix  causing  the  franie./  to  constantly 
bear  upon  one  or  other  of  the  spindles,  one  of 
which  latter  is  provided  with  a  right-hand 
and  the  other  with  a  left-hand  screw-thread. 
The  carriage  /  embraces  the  bar  or  rail  m,  65  . 
which,  together  with  the  bolts  r,  serves  to 

connect  the  uprights  e  and  e'-.  Upon  the  car- 
riage is  mounted  a  yielding  support  11,  carry- 

ing a  cup  n',  in  which  is  provided  a  cushion or  pad  o,of  suitable  absorbent  material.  70 
The  operation  of  my  improved  device  is  as 

follows:  When  it  is  desired  to  render  a  used 

phonograph  record-cj'linder  fit  for  the  recep- 
tion of  a  fresh  record,  it  is  first  of  all  placed 

upon  the  conical  cylinder  a.  The  handle  c  75 
is  then  rotated,  which  results  in  the  rotation 
of  the  cj'linder  'I  and  the  record  mounted 
thereon  and  at  the  same  time  reciprocates  the 
carriage  under  the  cylinder  through  the  me- 

dium of  th^intermeshinggear-wheels,  thread-  80 
ed  spindles,  and^icking  frame  described.  By 
the  rotation  of  the  cylinder  a  and  the  move- 

ment of  the  carriage  the  pad  0  is  brought  un- 
der the  valve /and  coming  into  contact  with 

the  head  /'  of  the  latter  thereby  lifts  the  85 
valve,  and  so  permits  a  small  quantity  of  the 
solvent  liquid  contained  therein— such  as^  for 
example,  benzin,  turpentine,  or  the  like — to 
flow  into  the  cup  a  and  upon  the  pad.  Dur- 

ing the  further  progress  of  the  carriage  the  90 
pad,  which  has  become  impregnated  in  this 
manner,  acts  upon  the  surface  of  the  record- 
cylinder  and  dissolves  the  mass  of  which  it 
is  composed  sufiiciently  to  completely  efface 
the  slight  impressions  made  upon  it  by  the  95 
recording-stylus.  Upon  the  opposite  extrem- 

ity of  the  spindle  /;'  to  that  upon  which  the 
gear-wheel  g'  is  mounted  is  attached  an  ec- 

centrically-mounted disk  q',  against  which  a nose  or  projection  p  on  the  rocking  frame  j,  100 
pivoted  to  the  carriage  /,  strikes  when  this 
latter  has  reached  the  extremity  of  the  spin- 

dle. By  this  means  the  rocking  frame  j  is 

reversed  or  tilted,  so  that  the  pin  i'  is  re- 
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moved  from  engagement  with  the  spindle  h' 
and  the  pin  i  is  caused  to  engage  with  the 

spindle  h.     As  the  spindles  ~h  and  h'  are  pro- vided with  screw-threads  of  opposite  pitch, 
5  the  carriage  will  now  be  caused  to  travel  in 

the  reverse  direction,  the  pad  o  continuing 
to  act  upon  the  record-cylinder.     Any  varia- 

tions in  the  thickness  of  the  cylinder  ai"e  com- 
pensated by  the  spring  ii^,  which  tends  to  con- 

10  stantly  press  the  pad  o  against  the  cylinder. 
What  I  do  claim  as  mj  invention,  and  de- 

sire to  secure  hy  Letters  Patent,  is — 
1.  In  a  device  of  the  character  described, 

a  liquid-holding  cylinder  adapted  to  receive 
15  the  record,  means  for  permitting  the  escape 

of  the  liquid  from  said  cjdinder  in  small  quan- 
tities, means  for  receiving  and  applying  said 

liquid  to  the  surface  of  said  record,  substan- 
tially in  the  manner  and  for  the  purpose  set 

20  forth. 
2.  In  a  device  of  the  character  described, 

a  rotatablj'-mounted  liquid-holding  cylinder 
having  means  for  permitting  the  escape  of  the 
liquid  therefrom  and  adapted  to  receive  a 

25  phonograph-record,  in  combination  with  an 
absorbent  pad  or  the  liii:e,  adapted  to  receive 
the  liquid  from  said  cylinder  and  to  apply 
same  to  said  record,  and  means  for  recipro- 

cating said  pad,  substantially  as  described. 
30  3.  In  a  device  of  the  character  described, 

a  rotatablj^-mounted  liquid-holding  cylinder 
having  a  valve  therein,  and  adapted  to  receive 

a  phonograph-record,  in  combination  with  a 
reciprocating  absorbent  i)ad  adapted  to  re- 

ceive the  liquid  from  said  cylinder  and  apply  35 
same  to  the  said  record,  and  also  adapted  to 
automatically  open  said  valve,  and  common 
means  for  rotating  said  cylinder  and  recipro- 

cating said  pad,  substantially  in  the  manner 
and  for  the  purpose  set  forth.  40 

4.  In  a  device  of  the  character  described, 

a  rotatably-mounted  liquid-holding  cj^linder 
having  a  valve  therein  and  adapted  to  receive 
a  phonograph-record,  a  resiliently-mounted 
pad  adapted  to  receive  the  liquid  from  said  4.5 
cylinder  and  to  apply  it  to  said  record,  means 
for  opening  said  valve,  and  means  for  rotat- 

ing said  cylinder,  as  set  forth. 
5.  In  a  device  of  the  character  described, 

a  rotatably-mounted  liquid-holding  cylinder  50 
having  a  valve  therein,  and  adapted  to  receive 
a  phonograph-record,  a  resiliently-mounted 
pad  adapted  to  receive  the  liquid  from  said 
cylinder  and  apply  it  to  said  record  and  also 
adapted  to  automatically  open  said  valve,  55 
means  for  reciprocating  said  pad  in  contact 
with  said  record. 

In  testimony  whereof  I  affix  mj'  signature 
in  presence  of  two  witnesses. 

RUDOLF  NELLES. 

Witnesses: 
e.  h.  l.  mummenhoff, 
Otto  W.  Hellmeich. 
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Specification  forming  part  of  Letters  Patent  No.  657,280,  dated  September  4, 1900. 

Application  filed  March  20,  1900,    aerial  No.  9,467.    (No  model.) 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  William  Bohne,  of  the 

city  of  Toronto,  in  the  couaty  of  York  and 
Province  of  Ontario,  Canada,  have  invented 

5  certain  new  and  useful  Improvements  in 
Phonographs;  and  I  do  hereby  declare  that 
the  following  is  a  full,  clear,  and  exact  de- 

scription thereof,  reference  being  had  to  the 
accompanying  drawings,  which  form  part  of 

lo  this  specification. 
My  invention  relates  particularly  to  that 

class  of  phonographs  in  which  cylindrical  pho- 
nogi'am-blanks  of  either  small  or  large  diam- 

eter can  be  employed  both  for  recording  and 
15  reproducing  and  pertaining  not  to  the  manner 

in  which  the  same  may  be  driven,  and  is  appli- 
cable for  either  electromotive  power  or  spring- 

motor  with  the  usual  controlling  devices  as  em- 
ployed with  such  motors  and  mounted  on  the 

20  case  or  receptacle  in  which  the  above  motors 
may  be  located.  The  support  for  the  recorder 
or  reproducer  can  be  adapted  for  any  of  the 
well-known  recorders  or  reproducers  and  op- 

erate witli  equal  efficiency.     For  convenience 
25  I  have  shown  the  said  support  adapted  for 

the  Edison  recorder  or  reproducer;  and  the 
object  of  the  invention  is  to  simplify  the  con- 

struction and  reduce  the  number  of  opera- 
tions when  preparing  the  phonograph  to  re- 

30  ceive  the   phonogram -blanks   on   changing 
from  large  to  small,  or  vice  versa,  thereby 
increasing  the  utility  of  the  same  without 
sacrificing  the  efficiency. 

The  invention  consists  of  an  improved  mech- 
35  anism  for  vertically  raising  and  lowering  the 

recorder  or  reproducer  carrying  arm  and  re- 
taining the  same  angle  of  contact  with  phono- 

gram-blanks of  different  diameters. 
The  invention  consists  also  of  an  improved 

40  bushing  for  supporting  the  enlarged  phono- 
gram-blanks and  the  manner  in  which  the 

same  is  secured  to  the"  mandrel  or  small 
phonogram-blank  holder. 

To  such  ends  the  invention  consists  in  the 

45  construction  and  combination  of  parts,  here- 
inafter particularlj^  described  and  claimed, 

reference  being  had  to  the  accompanying- 
drawings,  forming  part  thereof,  in  which  simi- 

lar figures  of  reference  refer  to  like  parts 
50  throughout. 

Figure  1  is  a  side  elevation  of  a  phonograph 
embodying  the  said  improvements.     Fig.  2  is 

Fig.  3  is a  plan  view  of  the  same  machine, 
an  end  elevation  of  the  driving  side,  showing 

the  same  pi'epared  for  phonogram-blanks  of  55 
large  diameter.  Fig.  4  is  an  elevation  of  the 
opposite  end  of  the  machine,showing  the  same 
prepared  for  phonogram  -  blanks  of  small 
diameter.  Fig.  5  is  a  detail  view  of  the  re- 

corder or  reproducer  carrying  arm.  Fig.  G  is  60 
a  view  in  perspective  of  the  carr.yiug-arm 
track  or  front  rest.  Fig.  7  is  a  detail  per- 

spective view  of  the  adjustable  angle-bracket 
and  feed-arm  with  a  portion  of  the  sleeve. 
Fig.  8  is  a  partial  view  in  perspective  of  the  65 
guide- rod,  showing  the  crank  and  pivot;  and 
Fig.  9  is  a  longitudinal  sectional  view  of  the 

large  mandrel  or  cj'lindrical  bushing,  show- 
ing the  manner  in  which  the  same  is  secured 

to  the  small  mandrel.  70 
Upon  and  supported  above  the  body  1  and 

on  the  usual  point-bearings  2  are  the  phono- 
gram-blank mandrel  3  and  feed-screw  4  and 

eccentricallj'^-pivoted  guide-rod  5,  supported 
on  standards  G  and  carrying  the  sleeve  7.  At  75 
one  end  of  sleeve  7  is  a  vertically-adjustable 
angle-bracket  8,  with  flexible  extension  9,  car- 

rying the  feed-nut  10,  which  has  a  bearing  on 
the  feed-screw  4. 

In  the  upright  portion  of  the  angle-bracket  80 
8  is  an  elongated  slot  11,  operating  in  which 
and  for  the  purpose  of  securing  the  bracket 
to  the  sleeve  is  a  knurled-headed  screw  12  or 
nut  and  stud  with  washer  13.     To  retain  the 

angle-bracket  8  in  a  vertical  position  and  to  85 
permit  the  same  to  be  raised  or  lowered  when 
the  screw  12  is  slackened  a  portion  of  the 
said  bracket  enters  an  elongated  groove  of 
guide  14,  formed  in  the  flattened  portion  of 
the  sleeve  7.     On  the  upper  portion  of  the  said  90 
bracket  8  and  secured  to  the  same  is  the  flexi- 

ble extension  9,  having  secured  thereto  the 
feed-nuts  10.     At  the  opposite  end  of  the 
sleeve  7  and  extending  over  the  mandrel  3  in 
the  form  of  a  semicircle  is  the  recorder  or  re-  95 
producer  carrying  arm  15,  supporting  at  its 
center  the  recorder  or  reproducer  adjustable 
holder  IG.     This  arm  at  its  base  is  secured  to 
the  sleeve  7  by  a  split  collar  or  clamp  17  with 
knurled-headed  screw  17'',  the  onlj' object  of  100 
which  is  to  permit  of  regulating  the  pressure 
of  the  feed-nut  10  when  in  contact  with  the 
feed-screw  4  and  is  accomplished  by  a  slight 
canting  of  the  angle-bracket  8.     On  the  op- 
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posite  end  of  the  arm  15  and  supporting  the 
same  is,  preferably,  a  roller  18  and  key-lever 
19,  operating  on  the  elevated  track  20  or  lower 
track  21.  When  it  is  desired  to  raise  the  re- 

5  corder  or  reproducer  carrying  arm  15  and  dis- 
engage the  recorder  or  reproducer  point  from 

contact  with  the  phonogram-blank  and  also 
raise  and  disengtige  the  feed-nnt  10  from  the 
feed-screw,  the  key-lever  19  is  raised,  as  shown 

lo  in  Fig.  4,  and  vice  versa,  as  shown  in  Fig.  3. 
The  track  21  is  an  integral  part  of  the  body 

1  and  of  a  lower  elevation  and  directly  below 
the  track  20.     To  allow  the  track  20  to  be 
displaced  and  removed  from  over  the  track 

15  21,  the  same  is  hinged  to  "^he  body  1  with 
hinges  22,  as  shown.  To  retain  the  track  20 
in  a  vertical  position  and  hold  the  same  se- 

cure a  latch  23,  fulcrumed  on  the  track  20, 
and  catch  24  on  the  body  1  are  employed,  as 

20  shown. 

To  compensate  for  the  difference  in  thick- 
ness of  phonogram-blanks  and  maintain  the 

recorder  or  reproducer  point  when  in  contact 
with  the  blank  at  the  proper  angle,  the  holder 

25  16  is  vertically  adjustable  and  raised  or  low- 
ered by  the  knurled  nut  25,  traveling  on  the 

threaded  pin  26.  Encircling  the  pin  26  and 
below  the  projecting  lug  of  the  holder  16  and 
resting  on  the  arm  15  is  a  spiral  spring  27 

30  for  the  purpose  of  maintaining  the  holder  in 
contact  with  the  adjusting-nut  25.  The  op- 

posite end  16"  of  the  said  holder  is  hinged  to 
the  said  arm  15  by  the  hinge  15*.  This  por- 

tion of  the  said  arm  15 — namely,  the  holder 
35  16 — can  be  readily  removed  and  replaced  bj' 

a  holder  suitable  for  any  of  the  well-known 
recorders  or  reproducers  and  use  the  said  ad- 
justment. 
When  it  is  desired  to  change  the  machine 

40  and  operate  with  large  phonogram-blanks  in 
place  of  small  ones,  the  following  changes  are 
made.  The  sleeve  7,  supporting  the  recorder 
or  reproducer  carrying  arm  15  is  raised  by 
the    rotating  of   the    eccentrically  -  pivoted 

45  guide-rod  5  and  elevated  track  20.  The  dif- 
ference in  elevation  of  the  said  track  20  above 

the  track  21  is  equal  to  half  the  difference  of 
the  diameters  of  the  different-sized  phono- 

gram-blanks. At  the  extremities  of  the  guide- 
50  rod  5  ai'e  secured  cranks  28,  with  wrist-pins  29, 

fulcu'umed  in  the  standards  6  and  having  a 
radius  equal  to  one-quarter  of  the  aforesaid 
difference  in  diameter  of  ihe  blanks.  To  re- 

tain the  said  guide-rod  when  elevated  or  low- 
55  ered  and  hold  the  same  secure,  a  spring-actu- 

ated plunger  30  is  forced  by  a  spiral  spring 
into  the  hole  or  recess  30'^  within  the  center 
of  the  guide-rod  5.  The  plungers  30  are  two 
in  number  and  preferably  at  one  end  of  the 

60  guide-rod  and. supported  by  the  said  standard 
6.  To  facilitate  the  withdrawing  of  the  plun- 

gers, an  enlarged  knurled  head  is  formed  on 
one  end.  To  compensate  for  the  elevating  of 
the  sleeve  7  and  maintain  the  feed-nut  in 

65  operative  contact  with  the  feed-screw,  the 
bracket  8  is  lowered  and  in  the  position  shown 
in  Fig.  3.     To  increase  the  size  of  the  mandrel 

3  and  prepare  the  same  to  receive  the  large 

phonogram-blanks,  the  gate  31,  candying  the 
point-bearing  2,  is  released  by  the  lock  32  70 
and  swings  back,  allowing  free  access  to  the 
mandrel  3. 

The  large  mandrel  33  consists  of  a  large  cyl- 
inder with  internal  annular  flanges  secured 

to  its  ends.     The  opening  in  the  end  34  co-  75 
incides  with  the  large  diameter  of  the  man- 

drel 3,  while  the  opening  in  the  end  35  is  con- 
siderably smaller  in  diameter  and  threaded 

to  correspond  with  the  thread  36,  projecting 
from  the  small  end  of  the  mandrel  3.     To  80 
place  the  large  mandrel  33  on  the  machine,  it 
is  passed  over  the  small  mandrel  3,  envelop- 

ing the  same,  and  wound  on  in  the  reverse  di- 
rection to  that  in  which  the  machine  operates, 

and  thereby  preventing  the  same  from  be-  85 
coming  loose. 

Should  it  be  found  desirable  to  dispense 
with  the  end  34,  the  mandrel  may  be  sup- 

ported by  the  end  35  and  thread  36  solely. 
Having  described   my  invention,  what  I  90 

claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
1.  In  a  phonograph,  the  combination  of  a 

rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameter,  a  re-  95 

corder  or  reproducer  carrying  arm,  a  verti- 
cally-adjustable guide-rod,  a  sleeve  traveling 

longitudinally  on  said  guide-rod  and  support- 
ing said  arm,  a  vertically-adjusted  feed-arm 

supported  on  said  sleeve,  and  means  for  sup-  100 
porting  the  free  end  of  said  arm  and  at  differ- 

ent elevation  to  correspond  with  the  vertical 
adjustment  of  said  guide-rod,  substantially 
as  set  forth. 

2.  In  a  phonograph,  the  combination  of  a  105 
rotating  support  adapted  to  receive  phono- 

gram-cylinders of  different  diameter,  a  re- 
corder or  reproducer  carrying  arm,  an  eccen- 

trically-pivoted guide-rod  carrying  a  longitu- 
dinally-traveling sleeve,  means  for  maintain-  1 10 

ing  said  guide-rod  at  its  different  elevations, 
said  sleeve  supporting  said  arm  and  a  verti- 

cally-adjustable feed-arm,  means  for  main- 
taining said  feed-arm  vertical  when  adjust- 

ing and  at  different  elevations  when  adjusted,   115 
and  a  plurality  of  supports  for  the  free  end 
of  said  arm  and  of  different  elevations  to  cor- 

respond with  the  vertical  adjustment  of  said 
sleeve,  substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  of  a  120 
recorder  or  reproducer  carrying  arm  adapted 
to  travel  longitudinally  over  the  phonogram- 
cylinders,  tracks  of  different  elevations  for 
supporting  the  free  end  of  said  arm,  the  up- 

per track  hinged  and  swinging  into  a  vertical  125 
position  over  the  lower  track,  means  for  re- 

taining the  said  upper  track  in  a  vertical  po- 
sition over  the  lower  track,  whereby  the  arm 

is  adjusted  for  cylinders  of  different  diame- 
ters, substantially  as  set  forth.  130 

4.  In  a  phonograph,  the  combination  of  a 
movable  arm  traveling  longitudinally  over 
the  phonogram-cj'linders,  an  independent  re- 

corder or  reproducer  holder  supported  by  said 
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arm,  said  holder  fulcrumed  on  said  arm,  a  pin 
screw-threaded  at  its  upper  end  and  passing 
freely  through  the  said  holder,  but  fastened 
to  the  said  arm,  a  nut  screwing  on  the  threads 

5  of  the  said  rod  and  bearing  on  the  top  of  the 
said  holder  to  adjust  the  vertical,  pivotal  po- 

sition of  the  latter,  and  a  spring  interposed 
between  the  said  arm  and  holder,  whereby 
any  diif  erence  in  the  thickness  of  phonogram- 

lo  blanks  is  compensated  for,  and  whereby  the 
point  of  the  recorder  or  reproducer  is  main- 

tained at  the  proper  angle  of  contact,  sub- 
stantially as  set  forth. 

5.  In  a  phonograph,  the  combination  of  a 
IS  rotating  mandrel  for  phonogram-cylinders  of 

small  diameter,a  cylindrical  bushing  en  velop- 

ing  the  said  mandrel  for  phonogram-t3ylinders 
of  large  diameter,  an  internal  annular  flange 
adapted  to  support  the  cylindrical  bushing 
upon  said  mandrel,  a  threaded  projection  ex-  26 
tending  from  the  small  end  of  said  mandrel, 
a  threaded  opening  in  said  annular  flange  cor- 

responding with  the  threaded  projection  on 
said  mandrel,  substantially  as  shown  and  de- 

scribed. 25 
In  witness  whereof  I  have  hereunto  set  my 

hand  in  presence  of  two  witnesses. 
WILLIAM  BOHNE. 

Witnesses : 
C.  W.  Avery, 
H.  Dixon. 
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To  all  whom  U  may  cancern: 
Be  it  kDown  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Process  of  Making  Metallic  Dupli- 

cate Phonograph-Records,  (Case  No.  1,035,) 
of  which  the  following  is  a  description. 
My  present  invention  relates  to  an  improved 

lo  process  for  securing  from  an  original  phono- 
graphic record  an  absolutely-accurate  metal- 

lie  copy  thereof.  By  means  of  my  improved 
process  records  possessing  a  high  intrinsic 
value  maybe  copied  with  absolute  accuracy, 

15  so  as  to  be  preserved  indefinitely.  The  proc- 
ess also  provides  for  the  making  from  origi- 
nal records  of  accurate  metallic  masters  suit- 

able for  use  in  the  making  of  subsequent  du- 
plicates by  a  mechanical  process,  as  is  now 

20  practised,  and  which  masters  by  reason  of 
their  metallic  character  will  permit  the  mak- 

ing of  a  very  much  larger  number  of  dupli- 
cates by  a  mechanical  process  than  is  now 

possible. 
25  In  carrying  my  invention  into  effect  I  first 

obtain  a  suitable  metallic  matrix,  bas-relief, 
or  negative  copy  of  an  original  reco.rd.  As- 

suming the  original  record  to  have  been 
formed  on  a  cylindrical  blank,  this  matrix 

30  will  be  in  the  form  of  a  cylindrical  shell  with 
the  record  in  negative  or  relief  within  its 
bore.  I  then  deposit  a  different  metal  upon 
the  surface  of  the  matrix  carrying  the  record 
in  negative  or  bas-relief  until  the  desired 

35  thickness  of  deposit  is  secured,  after  which 
I  subject  the  matrix  carrying  the  metal  de- 

posited thereon  or  therein  to  a  treatment  by 
which  the  deposited  metal  will  be  freed  from 
the  matrix,  so  as  to  therefore  carry  upon  its 

40  surface  an  absolutely-accurate  copy  of  the 
original  record.  I  preier  to  make  the  matrix 
of  copper  and  to  deposit  silver  upon  the  sur- 

face of  the  matrix  carrying  the  record, 
whereby  a  silver  copy  will  be  secured,  and 

45  to  dissolve  the  copper  matrix  from  the  silver 
deposit  by  treatment  with  hydrochloric  acid 
or  other  solvent  of  copper  which  does  not  af- 

fect .silver;  but  it  will  be  understood  that 
other  metals  may  be  used  which  may  be  sub- 

50  jected  to  other  treatments  for  the  separation 
of  the  matrix  from  the  metallic  deposited  copy. 

In  carrying  my  invention  specifically  into 

effect  I  may  conveniently  adopt  the  follow- 
ing procedure,  from  which  the  scope  and 

modifications  of  which  my  invention  is  sus-  55 
eeptible  will  be  apparent,  reference  being  had 
to  .the  accompanying  drawings,  which  are 
illustrative  of  the  process,  and  wherein — 

Figure  1  represents  a  longitudinal  sectional 
view  through  an  ordinary  cylindrical  phono-  60 
graph-record,  illustrating  the  deposition  of  a 
matrix  thereon;  Fig.  2,  a  corresponding  view 
showing  the  matrix  separated  from  the  rec- 

ord, coated  on  its  exterior  with  a  waterproof 
material  and  with  a  metallic  deposit  on  its  65 
bore;  and  Fig.  3,  a^-corresponding  view  show- 

ing the  finished  copy  or  duplicate. 
In  all  of  the  above  views  correspond  ing  parts 

are  represented  by  the  same  numerals  of  ref- 

erence. '  70 
1  represents  an  ordinary  cylindrical  phono- 

graph-record made  of  a  soap  or  soap-like  com- 
position, as  is  common,  having  a  tapered  bore, 

the  record  being  formed  on  its  exterior  face 
in  a  spiral  groove.  Assuming  that  a  record  75 
of  this  character  is  to  be  copied  in  metal,  I 
first  secure  a  matrix  2  of  the  record.  Prefer- 

ably this  matrix  is  formed  by  first  coating  the 
original  record  with  a  minutely-thin  film  of 
metal  by  a  process  of  vacuous  deposit,  as  I  de-  80 
scribe  in  my  Patent  No.  526,147,  dated  Sep- 

tember 18,  1894,  after  which  the  film  so  se- 
cured is  plated,  preferably  with  copper,  by 

an  electrodeposition  process  until  a. matrix 
having  a  thickness  of  about  one  thirty-second  85 
of  an  inch  is  secured.  The  matrix  obviously 
may  be  made  by  other  processes;  but  that  in- 

dicated is  advantageous,  because  of  its  great 
accuracy.  The  record  1  is  now  removed  from 
the  matrix  2  either  by  melting  out  the  cylin-  90 
der  or  by  subjecting  it  to  cold,  so  as  to  shrink 
it  from  the  matrix,  or  in  any  other  waj'.  Ob- 

viously I  will  now  have  secured  a  thin  cylin- 
drical matrix  carrying  on  its  bore  a  copy  in 

negative  or  relief  of  the  record  originally  95 
formed  in  intaglio  on  the  cylinder  1.  This 
matrix  is  coated  on  its  exterior  and  upper  and 
bottom  faces  with  a  suitable  waterproof  com- 

position— such  as  stearin,  paraffin,  or  other 
water-repellent  substance — said  coating  being  i  oc 
indicated  in  Fig.  2  by  the  numeral  3,  and  af- 

ter being  so  prepared  the  waterproofed  matrix 
is  suspended  in  a  plating-bath  and  a  coating 
4  of.a  diffe/ent  metal  from  the  matrix  is  de- 
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posited  on  the  bore  thereof  and  directly  iip«»  . 
the  record  in  negative  or  has  -  relief.  The 
metal  which  is  thus  deposited  on  the  bore  of 
the  matrix  is  preferably  silver  when  the  ma- 

5  trix  is  formed  of  copper.  The  deposit  of  the 
layer  4  of  different  metal  is  continued  until 
a  coating  of  sufficient  thickness  is  secured, 
one  of  a  thirty-second  of  an  inch  being  ordi- 

•     narily  sufficient.     The  matrix  2  is  now  re- 
I  o  moved  from  the  deposited  metal  4  in  any  suit- 

able way,  but  preferably  by  an  acid  treat- 
ment, which  dissolves  the  metal  of  the  matrix 

2  without  affecting  the  metal  of  the  deposit 
4.     When  the  matrix  is  formed  of  copper  and 

15  the  deposited  metal  4  is  silver,  the  matri:i  car- 
rying the  deposit  may  be  immersed  in  a  hy- 

drochloric-aeid  solution,  which  will  dissolve 
the  copper  matrix  without  affecting  the  sil- 

ver deposit.     Having  thus  dissolved  or  other- 
20  wise  removed  the  matrix  from  the  deposited 

metal,  it  will  be  obvious  that  I  ana  enabled  to 
secure  a  metallic  shell  of  the  desired  thick- 

ness, carrying  on  its  surface  an  absolutely- 
faithful  copy  of  the  original  record.     The 

25  shell  thus  secured  can  be  used  without  fur- 
ther treatment  in  a  reproducing  or  duplicat- 

ing apparatus;  but  it  preferably  is  provided 
with  a  backing  5,  of  plaster-of-paris,  cement, 
or  any  other  suitable  material,  which  may  be 

30  conveniently  formed  with  a  tapered  bore  for 
use  on  an  ordinarj'  phonograph  or  mechan- 

ical duplicating  machine. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 
35  Patent,  is  as  foHows: 

1.  The  process  of  making  a  metallic  dupli- 
cate from  an  original  phonograph  -  record, 

which  consists  in  first  forming  a  matrix  in  re- 
lief of  the  original  record,  in  then  depositing 

40  a  metal  upon  the  matrix,  and  in  finally  re- 
moving the  matrix  from  the  metal  deposited 

thereon,  substantially  as  set  forth. 
2.  The  process  of  making  a  metallic  dupli- 

cate from  an   original   phonograph  -  record, 
45  which  consists  in  depositing  a  metal  upon  an 

original  record  so  as  to  form  a  matrix  with 
the  record  in  relief  or  negative  th«reon,  in  de- 

positing a  metal  upon  the  matrix  whereby  the 
record  will  be  formed  in  positive  upon  the  de- 

50  posited  metal,  and  in  separating  the  matrix 
from  the  deposited  metal,  substantially  as  set 
forth. 

3.  The  process  of  making  a  metallio  dupli- 
cate from   an  original  phonograph  -  record, 

55  which  consists  in  forming  a  metallie  matrix 
of  the  original  record,  in  depositing  a  differ- 

ent metal  upon  the  metallic  matrix,  and  in 
dissolving  the  metallic  matrix  from  the  metal 
deposited  thereon,  substantially  as  set  forth. 

60  4.  The  process  of  making  a  metallic  dupli- 
cate from  an  original  phonograph  -  record, 

v/hich  consists  in  depositing  a  metal  upon  the 
original  record  to  form  a  matrix  with  the  rec- 

ord in  relief,  in  depositing  a  different  metal 
65  upon  the  matrix<»and  in  dissolving  the  me- 

tallic matrix  from  the  deposited  metal,  sub- 
stantially as  set  forth. 

5.  The  process  of  making  a  metallic  dupli- 
cate from  an  original  phonograph  -  record, 

which  consists  in  forming  a  metallic  matrix  70 
of  the  original  record,  in  waterproofing  the 
matrix  except  on  such  portions  carrying  the 
record  in  negative,  in  depositing  a  different 
metal  upon  the  uncoated  portion  of  the  ma- 

trix, and  in  removing  the  matrix  from  the  de-  75 
posited  metal,  su^'stantiall}'^  as  set  forth. 

6.  The  process  of  making  a  metallic  dupli- 
cate from  an  original  phonograph -record, 

which  consists  in  forming  a  metallic  matrix 
of  the  original  record,  in  waterproofing  the  80 
matrix  except  on  such  portions  carrying  the 
record  in  negative,  in  depositing  a  different 
metal  upon  the  uncoated  portion  of  the  ma- 

trix, and  in  dissolving  the  matrix  from  the 
deposited  metal,  substantially  as  set  forth.     85 

7.  The  improved  process  of  making  a  me- 
tallic copy  of  a  cylindrical  phonographic  rec- 

ord, which  consists  in  depositing  a  metal  upon 
the  cylindrical  record  to  form  a  matrix,  in 
separating  the  original  record  from  the  ma-  90 
trix,  in  depositing  a  different  metal  upon  the 
bore  of  the  matrix,  and  in  separating  the  ma- 

trix from  the  deposited  metal,  substantially 
as  set  forth. 

8.  The  improved  process  of  making  a  me-  95 
talliceopy  of  a  cylindrical  phonographic  rec- 

ord, which  consists  in  depositing  a  metal  upon 
the  cylindrical  record  to  form  a  matrix,  in 
separating  the  original  record  from  the  ma- 

trix, in  depositing  a  different  metal  upon  the  iod 
bore  of  the  matrix,  and  in  dissolving  the  ma- 

trix from  the  deposited  metal,  substantially 
as  set  forth. 

9.  The  improved  process  of  making  a  me- 
tallic copy  of  a  cylindrical  phonographic  rec-  105 

ord,  which  consists  in  depositing  a  metal  on 
the  original  record  to  form  a  cylindrical  ma- 

trix, in  waterproofing  the  exterior  of  the  ma- 
trix, in  immersing  the  matrix  in  a  plating- 

bath  and  depositing  a  dift'erent  metal  on  its  no 
bore,  and  in  removing  the  matrix  from,  the 
deposited  metal,  substantially  as  set  forth. 

10.  The  improved  process  of  making  a  me- 
tallic copy  of  a  cylindrical  phonographic  rec- 

ord, which  consists  in  depositing  a  metal  on  115 

the  original  record  to  form  a  cj'lindrieal  ma- 
trix, in  waterproofing  theexterioT  of  the  ma- 
trix, in  immersing  the  matrix  in  a  plating- 

bath  and  depositing  a  different  metal  on  its 
bore,  and  in  dissolving  the  matrix  from  the  120 
deposited  metal,  substantially  as  set  forth.    _ 

11.  The  process  of  making  a  metallic  du- 
plicate from  an  original  phonograph-record, 

which  consists  in  securing  a  copper  matrix 
of  the  original  record,  in  depositing  silver  on  125 
the  matrix,  and  in  subjecting  the  conlbined 
matrix  and  silver  deposit  to  the  action  of  hy- 

drochloric acid  to  dissolve  the  copper,  sub- 
stantially "vS  set  forth. 

12.  The  process  of  making  a  metallic  du-  130 
plicate  from  an  original  phonograph-record, 
which  consists  in  depositing  copper  on  the 
original  record  to  form  a  matrix,  in  deposit- 

ing silver  upon  the  copper  matrix,  and  In 
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subjecting  the  matrix  and  its  silver  deposit 
to  the  action  of  hydrochloric  acid  to  dissolve 
the  copper,  substantially  as  set  forth. 

13.  The  improved  process  of  making  a  me- 
5  tallic  copy  of  a  cylindrical  phonographic  rec- 

ord, which  consists  in  depositing  copper  upon 
the. original  record  to  form  a  cylindrical  ma- 

trix, in  depositing  silver  upon  the  bore  of  the 
cylindrical  matrix,  and  in  subjecting  the  ma- 

tt>  trix  and  silver  deposit  to  hydrochloric  acid 
to  dissolve  the  copper  from  the  silver,  sub- 

stantially as  set  forth. 
14.  The  improved  process  of  making  a  me- 

tallic copy  of  a  cylindrical  phonographic  rec- 

ord, which  consists  in  depositing  copper  upon  15 
the  original  record  to  form  a  cylindrical  ma- 

trix, in  waterproofing  the  exterior  of  the  cop- 
per matrix,  in  depositing  silver  upon  the  in- 

terior of  the  matrix,  and  in  subjecting  the 
matrix  and  silver  deposit  to  hydrochloric  acid  20 

to  dissolve  "the  copper  from  the  silver,  sub- 
stantially as  set  forth. 

This  specification  signed    and   witnessed 
this  30th  day  of  April,  1900. 

THOMAS  A.  EDISON. 
Witnesses: 

J.  F.  Randolph, 
Frank  L.  Dyer. 
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To  all  luhorn  it  may  concern: 
Beit  known  that  I,  John  F.  Eldred,  a  citi- 

zen of  the  United  States,  residing  at  No.  1644 
Melrose  street,  Chicago,  in  the  county  of 

5  Cook  and  State  of  Illinois,  have  invented  a 
new  and  useful  Improvement  in  a  Combined 
Clock  and  Graphophone,  of  which  the  follow- 

ing is  a  specification. 
My  invention  relates  to  an  improved  com- 

ic bination  with  a  clock  of  a  speech-reproduc- 
ing instrument  (gramophone,  graphophone, 

or  phonograph)  for  causing  the  latter  to  call 
out  the  hour  or  fraction  thereof  as  the  same 

is  registered  upon  the  clock-dial. 
15       Generally' stated,  myimproveraentinvolves 

an  electric  brake  on  the  reproducing  instru- 
ment normally  checking   the  motor   of  the 

latter  and  released  at  predetermined  periods 
by  the  action  of  the  clock  in  temporarily  clos- 

20  ing  the  circuit  to  actuate  the  instrument  to 
announce  the  time  suitably  recorded  upon  its 
disk  or  cylinder. 

Referring  to  the  accompanying  drawings, 
Figure  1  is  a  plan  view  showing  a  grapho- 

phone combined  with  a  clock  through  tlie  me- 
dium of  my  improvement;  Fig.  2,  a  view  of 

the  same  in  end  elevation,  showing  the  brake 
mechanism ;  Fig.  3,  a  section  taken  at  the 
line  3  3  on  Fig.  2  and  viewed  in  the  direc- 

tion of  the  arrows;  Fig.  4,  a  broken  section 
taken  at  the  line  4  4  on  Fig.  3  and  viewed  in 
the  direction  of  the  arrows;  Fig.  5,  a  view  in 
rear  elevation  of  the  clock  provided  with  a 
circuit-closing  disk  on  its  minute-hand  shaft, 
and  Fig.  6  a  view  of  the  clock  in  front  eleva- 
tion. 

F'or  illustrating  my  improvement  I  have  se- 
lected a  graphophone  A,  which  may  involve 

any  suitable  or  well-known  construction  and 
40  need  not,  therefore,  be  described  herein  in 

detail.  That  shown  is  of  the  variety  emploj^- 
ing  a  spring-motor  B  on  the  base  a,  geared 
with  a  record-cylinder  C  to  rotate  it  and  with 
the  threaded  shaft  D  to  rotate  it  for  produc- 

45  ing  the  travel  of  the  stylus  device  E,  which 
crosses  it  and  is  supported  at  its  forward  end 
on  a  rod  h  and  at  its  rear  end  on  a  rod  c 
through  the  medium  of  a  sleeve  e,  carrying  a 
clutch-lever  device  d  for  engagement  with  the 

50  thread  of  the  shaft  D  to  connect  therewith 
the  stylus  device,  the  rods  and  threaded  shaft 
being  supported  at  their  opposite   ends  in 

25 

30 

35 

bearing-plates/and  g,  rising  from  the  base. 
At  li  is  shown  a  governor  for  the  spring-mo- 

tor, and  at ./  is  shown  the  brake  device  for  55 
locking  the  motor,  as  while  its  spring  is  be- 

ing wound. 
On  one  end  of  the  shaft  D  is  a  pinion  i, 

meshing  with  a  toothed  wheel  k,  journaled 
on  the  outer  side  of  the  plate  g  and  carrying  60 
a  stop-finger  /,  into  the  path  of  the  free  end 
of  which  there  normally  projects  a  stop-lug 
V ,  extending  upward  from  a  lever  l\  ful- 
crumed  at  one  end  on  the  base  to  turn  hori- 

zontally thereon  and  controlled  by  a  spring  65 
V,  tending  to  hold  it  yieldingly  in  position  to 

present  the  lug  /'  in  the  path  of  the  stop-fin- 
ger. Near  the  base  of  the  plate  g  is  shown  a 

curved  guide-ledge  V  for  the  stop-finger. 
F  is  an  electromagnet  having  its  pivotal  70 

armature  m  connected  by  a  link  in'  with  the free  end  of  the  lever  V,  and  G  is  a  clock  of 
any  suitable  variety  equipped  with  electrical 
circuit-closing  mechanism.  This  mechanism 
maj'  be,  as  shown,  a  disk  n,  of  insulating  ma-  75 
terial,  centrally  secured  at  its  tubular  metal 
socket  n'  to  the  rearwardly-projecting  end  of 
the  minute-shaft  o  of  the  clock  and  having 

at  equal  intervals  metal  strips  or  wires  ̂ ^  ex- 
tending radially  from  its  metallic  center  and  80 

terminating  at  shallow  notches  p'  in  the  pe- 
riphery of  the  disk,  bearing  against  which  is 

the  free  end  of  a  metal  contact-finger  q,  piv- 
oted at  its  opposite  end  to  an  insulated  sup- 

poi-t  q  on  the  clock-casing.  85 
The  magnet  F  is  included  in  the  circuit  of 

a  battery  (indicated  at  H,  Fig.  1)  by  a  wire  10, 
leading  from  one  pole  thereof  to  one  side  of 

the  magnet,  a  wire  ?y' leading  from  the  other 
pole  of  the  battery  to  the  contact-finger  q,  90 
from  which  the  circuit  is  con  tinned  over  one  or 
the  other  of  the  strips  p  and  socket  n  through 
the  clock  (or  clock-frame  if  it  be  of  metal)  to 
the  opposite  side  of  the  magnet  over  a  wire  (c^ 
connecting  it  with  the  clock.  As  arranged  95 

the  strips  J)  provide  the  disk  /;  with  four  cir- 
cuit-closing points,  whereby  the  circuit  clo- 

sure occ  urs  at  in  tervals  one-quarter  of  an  hou  r 
apart.  With  the  record-surface  of  the  cylin- 

der C  provided  at  proper  intervals  with  an-  ico 
nouncements  of  the  quarter-hours  of  time, 

(as  12.15,  12.30,  12.45,  1  o'clock,)  requiring 
that  there  shall  be  forty-eight  announcements 
upon  it  for  each  twelve  hours,  after  which 
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the  stylus  device  E  should  be  returned  to  its 
initial  position  either  b.y  hand  or  automatic- 

ally, (for  which  latter  purpose  provision  is 
made  on  some  varieties  of  graphophones,) 

5  the  operation  is  as  follows: 
In  the  rotation  of  the  disk  n  with  that  of 

the  minute-hand  of  the  clock,  each  time  a 

notch  p'  is  brought  coincident  with  the  finger 
q  it  drops  inlo  the  i-especlive  notch  and  con- 

lo  tacts  with  the  extremity  of  the  wire  p  therein 
exposed,  with  the  effect  of  closing  the  circuit 
to  energize  the  magnet,  which  thereupon  at- 

tracts the  armature.  The  movement  of  the 
armature  pulls  the  lever  P  with  it,  thereby 

15  withdrawing  ihe  lug  T  out  of  the  path  of  the 
stop-fingei- 1,  the  normal  engagementof  which 
with  the  lug  affords  a  brake  against  action  of 
the  spring  of  the  motor  B,  so  that  when  the 
stop- finger  is  thus  freed  the  motor-spring 

20  drives  the  screw-shaft  U  to  cause  the  stylus 
device  to  travel  upon  it  and  reproduce  the 
time  announcement  it  encounters  on  the  cyl- 

inder C.  The  extent  of  contact-surface  pre- 
sented at  the  extremity  of  a  wire  p  is  so  small 

25  that  owing  to  the  continuous  rotation  of  the 
disk  n  the  circuit  closure  is  onl^'  momentary, 
so  that  immediately  after  the  magnet  is  en- 

ergized it  is  deenergized  by  opening  of  the 
circuit,  iherebj'  permitting  the  recoil  force 

30  of  the  spring  V  to  retract  the  armature  and 
also  the  lever  P  again  to  present  the  stop-lug 
/'  in  the  path  of  the  finger  I.  Rotation  of  the 
shaft.  D  by  rotating  the  pinion  /  turns  the 
wheel  k  through  a  complete  revolution,  when 

35  it  is  arrested  by  the  finger  /  encountering  the 

lug  /'  in  its  path,  thereby  braking  the  motor 
B  and  maintaining  it  inactive  until  the  cir- 

cuit is  again  closed  l)j'  the  continued  move- 
ment of  the  disk  n  to  repeat  the  described 

40  operation. 
As  will  be  understood,  the  extent  of  record- 

surface  on  the  cylinder  C  is  so  divided  up  by 
the  time  announcements  thereon  that  in  each 
operation  of  the  apparatus  the  stylus  device 

45  and  cylinder  shall  cooperate  to  complete  an 
announcement. 

Suitable  contact  mechanism  for  mj'  pur- 
pose may  be  provided  in  various  forms  dif- 

fering from  the  form  thereof  shown  and  de- 
50  scribed.  Hence  I  do  not  limit  my  invention 

in  that  particular.  Moreover,  the  brake 
mechanism  formed  by  the  finger  I  and  lug- 
carrying  lever  P,  connected  with  the  magnet- 
armature,  may  be  arranged  differenth^  from 

55  the  arrangement  thereof  herein  set  forth  or 
constructed  otherwise  than  shown  and  de- 

scribed withoutdeparture  from  my  invention, 
the  essential  features  of  which  are  suitable 
brake  mechanism  for  the  motor  of  a  grapho- 

60  phone  or  analogous  instrument  combined, 
with  a  clock  and  an  electromagnet  with  which 

the  brake  mechanism  is  releasably  connected 
in  normally-open  electric  circuit  closed  by 
the  clock  at  predetermined  intervals  of  time 
to  energize  the  magnet  to  release  the  brake  65 
mechanism,  and  thereby  permit  the  motor  to 
actuate  the  said  instrument  to  announce  the 
time  recorded  upon  it  and  shown  by  the  clock. 
Obviously  it  is  also  within  my  invention  to 

provide  matter  other  than  time  announce-  70 
ments,  such  as  advertising  matter  on  the  rec- 
ord-sui'face  of  the  cylinder. 

What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is — 
1.  In  combination,  a  clock  provided  with  75 

electric-circuit-closing  mechanism  operated 
at    predetermined    intervals  by   the   clock- 
movement,  a  speech-reproducing  instrument 
having  its  record-surface  provided  with  an- 

nouncements according  to  the  intervals  at  80 
which  said  clock-movement  is  operated,  hav- 

ing its  threaded  shaft  provided  on  its  outer 
end  with  a  pinion,  a  toothed  wheel  journaled 
on  the  instrument  to  mesh  with  said  pinion 
and  carrying  a  stop-finger,  a  guide  for  said  85 
finger,  a  spring-controlled  lever  carrying  a 
stop-lug  normally  projecting  into  the  path  of 
said  finger  to  check  the  motor  of  said  instru- 

ment, an  electromagnet  having  its  pivotal  ar- 
mature linked  to  the  free  end  of  said  lever  to  90 

move  the  stop  out  of  the  path  of  said  finger 

by  movement  of  the  armature  and  thereby  re- 
lease said  motor,  and  an  electric  generator- 

circuit  containing  said  magnet  and  circuit- 
closing  mechanism,  substantially  as  and  for  95 
the  purpose  set  forth. 

2.  In  combination,  a  clock  carrying  on  the 
shaft  of  its  minute-hand  a  disk  of  insulated 
material  having  a  metallic  center  electric- 

ally connected  with  the  clock  and  from  which  100 
radiate  at  intervals  metallic  strips  terminat- 

ing at  notches  equidistant  apart  in  the  pe- 
liphery  of  the  disk,  a  contact-finger  support- 

ed on  the  clock  to  engage  with  said  periph- 
ery, a  speech-reproducing  instrument  having  105 

its  record-surface  provided  with  announce- 
ments according  to  the  intervals  at  which 

said  clock  -  movement  is  operated,  brake 
mechanism  normally  checking  the  motor  of 
said  instrument,  an  electromagnet  having  its  no 
armature  connected  with  said  brake  mech- 

anism 10  release  it  by  movement  of  the  arma- 
ture, and  an  electric  generator-circuit  con- 

taining said  magnet  and  contact-finger  to  be 
closed  by  contact  of  said  finger  with  a  strip  115 
on  said  disk  in  its  rotation,  substantially  as 
and  for  the  purpose  set  forth. 

JOHN  F.  ELDRED. 

In  presence  of — D.  W.  Lee, 
F.  J.  Martin. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  countj'  of  Essex  an.d  State  of  New 

5  Jersey,  have  invented  an  Improvement  in 
Machines  for  Reproducing  Phonograph  and 
Similar  Records,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  mechanical  de- 
10  vices  for  reproducing  phonograph  or  similar 

records. 
Heretofore  two  records  have  been  simul- 

taueouslj^  made  by  two  recording-styles  on 
blanks  upon  a  single  shaft  with  the  blanks  in 

;5  line,  and  records  have  also  been  repi-oduced 
where  the  record  and  the  blank  were  on  par- 

allel .shafts  with  the  following  and  reproduc- 
ing styles  between  and  in  the  same  axial 

plane  of  the  shafts;  but  in  this  device  there 
2o  was  liability  of  either  cutting  too  deep  or  not 

deep  enough,  and  thus  preventing  the  per- 
fection of  the  reproduction.  In  carrj^ing  out 

my  invention  I  employ  a  shaft  for  a  phono- 
graph record-cylinder  and  a  blank  cylinder, 

25  the  said  parts  being  in  line  on  the  said  shaft, 
and  a  following-style  is  in  engagement  with 
the  record-cylinderand  the  reproducing-style 
in  engagement  with  the  blank  cj'linder,  and 
I  employ  supports  for  the  said   parts  and 

30  means  for  connecting  the  following  and  re- 
producing styles,  so  as  to  cause  them  to  move 

in  unison,  and  I  further  employ  adjustable 
devices  for  regulating  the  weight  or  pressure 
upon  the  said  styles  and  also  for  controlling 

35  the  position  of  the  reproducing-style.  The 
connection  between  the  following  and  the  re- 

producing styles  maintains  the  said  parts  in 
a  constant  relation  to  one  another  and  also 
causes  the  movement  of  the  one  from  the  other 

40  to  regulate  the  extent  and  depth  of  the  cut. 
The  adjustable  pressure  upon  the  following- 
style  is  for  keeping  the  same  in  the  minute 
grooves  of  the  record  and  to  cause  the  point 
to  follow  the  undulations  of  the  same,  and  the 

45  adjustable  weights  acting  upon  the  reproduc- 
ing-style are  for  insuring  the  proper  depth  of 

cut,  so  that  the  same  may  be  caused  to  agree 
with  that  of  the  following-cylinder. 

In  the  drawings,  Figure  1  is  an  elevation 
50  and  partial  section,  and  Fig.  2  a  plan  and  Fig. 

3  an  end  view  representing  the  devices  of  my 
improvement.     Fig.  4  is  an  inverted  plan  of 

the  following-style  and  adjacent  parts,  and 
Fig.  5  is  a  longitudinal  section  through  the 
record-cylinder  and  the  blank  cylinder  and  55 
the  supports  therefor  on  the  same  shaft. 

The  shaft  a  is  mounted  in  and  supported 
by  suitable  bearings,  and  upon  said  shaft  h 
represents  a  fixed  record-c3iinder  sleeve  or 
carrier,  and  c  represents  a  ̂ -emovable  sleeve  60 
or  carrier  for  the  blank  cylinder. 

d  represents  the  reeord-cj'linder,  and  e  the 
blank  cylinder.  The  cylinders  are  presumed 
to  be  of  the  same  diameter  and  to  have  paral- 

lel surfaces,  but  tapering  inner  surfaces  to  fit  65 
upon  the  tapering  sleeves  h  c.  The  remov- 

able sleeve  c  is  frietionally  held  to  the  shaft 

a.  Any  suitable  device  maj"  be  employed  for 
this  purpose.  I  have,  however,  shown  a  fric- 

tion-spring 2  formed  of  the  metal  of  the  cyl-  70 
inder-head  at  the  outer  end.  This  is  in  the 
nature  of  a  spring-tongue  the  point  of  which 
bears  upon  the  shaft,  and  as  the  sleeve  c  is 
removable  from  the  shaft  it  may  also  be  placed 
nearer  to  or  farther  from  the  record-cylinder  75 
d,  so  that  in  reproducing  upon  the  blank  e 
the  record  of  the  cylinder  d  the  reproduction 
may  be  commenced  at  exactly  the  same  dis- 

tance from  one  end  of  the  cylinder  e  as  the 
record  from  the  similar  end  of  the  cylinder  d,  80 
or  if  the  record  on  the  cylinder  (^  does  not  be- 

gin adjacent  to  the  end  the  reproduction  upon 
the  blank  e  maj-  be  begun  near  the  end,  the 
said  spring  or  tongue  2  producing  sufficient 
friction  or  hold  upon  the  cylinder  to  main-  85 
tain  the  same  in  place  and  prevent  a  turning 
or  a  longitudinal  movement  except  bj' greater 
force  than  is  exerted  by  the  reproducing 
mechanism. 

I  have  found  in  the  manufacture  of  blanks  90 

for  phonograph  -  cylinders  that   sometimes 
the  blanks  will  contract,  and  consequently 
when  placed  upon  the  sleeve  or  mandrel  it 
will  not  pass  over  the    mandrel  as  far  as 
if  the  contraction  had  not  taken  place,  and  95 
if  the  mandrels  or  sleeves  bore  a  fixed  rela- 

tion to  one  another  it  would  therefore  not  be 
possible  to  start  the  reproduction  at  the  same 
distance  from  the  end  of  the  blank  as  the  rec- 

ord to  make  the  two  C5"linders  agree.     This  100 
is  overcome  by  the  adjustment  of  the  man- 

drel or  sleeve  c  in  relation  to  the  sleeve  h. 
The  back  rod /is  supported  in  any  desired 

manner  by  a  suitable  frame  or  foundation, 
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and  the  sleeve/' is  capable  of  a  longitudinal 
movement  upon  the  said  back  rod,  and  the 

sleeve  g  is  clamped  to  the  sleeve  /'  by  a  set- 
screw  shown.  This  movement  is  preferably 

5  imparted  by  the  nsnal  screw-feed.  Thesleeve 
g  carries  a  curved  arm  g\  extending  over 
above  the  shaft  and  the  cylinder,  and  at  the 

outer  end  of  the  said  arm  g'  is  an  adjusting- 
bar  /i,  connected  to  and  adjustable  upon  the 

lo  said  arm  by  a  set-screw.  A  rest-bar  i  comes 
below  the  adjustable  bar  li.  This  rest-bar  is 
a  fixture,  and  the  adjustment  of  the  bar  7)  de- 

termines, generallj^  the  position  of  the  parts 

and  the  I'elation  of  the  following  and  repro- 

is  ducing  stj'les  to  the  cylinders.  An  arm  ~k  is 
secured  to  the  curved  ai'm  g\  and  it  occupies 
a  position  transversely  to  the  said  arm  and 
parallel  with  the  shaft  a  and  cylinders.  The 
ends  of  the  arm  k  carry  heads  3  4,  and  piv- 

20  oted  to  these  heads  are  the  carrier-blocks  Im, 
through  which  there  is  a  central  opening  in 
line  with  the  arm  li  and  the  shaft  a.  These 

carriei'-blocks  have  depending  from  them 
arms  which  serve  as  pivotal  supports  for  the 

25  foUowingsti'le  7iand  the  reproducing-style  0, 
and  the  cariier-block  in  also  has  connected 
to  its  under  side  a  guide-bar  r,  the  office  of 
which  is  to  lest  upon  the  surface  of  the  blank 
cjiinder  e  and  following  the  same  to  give  lo- 

30  cation  to  the  reproducing  style  o  by  following 
the  contour  of  the  surface  of  the  blank  c^^l- 
iuder.  The  carrier-block  I  is  provided  with 
an  arm  5,  bent  at  the  outer  end  and  made 
tubular  to  receive  the  adjustable  hook  6,  and 

35  through  the  Dpeningin  the  said  carrier-block 
I  is  a  helical  contractile  spring  7,  one  end  of 
which  is  connected  to  the  hook  6  and  the  other 

end  to  the  following-style.  ThefoUowing-slyle 
7iand  the  reproducing-style  o  are  each  in  the 

40  form  of  bell-crank  levers  pivoted  to  the  sup- 
ports depending  from  the  carrier-blocks  ?m, 

and  in  the  opening  iu  the  carrier-block  m 
there  are  an  expansible  spring  9  and  the  ad- 

justing-screw 10,  and  a  link  or  connecting  bar 
45  8  extends  across  between  the  respective  up- 

per ends  of  the  levers  of  the  following  and 
reproducing  styles,  so  as  to  connect  them  to- 

gether positively  and  to  cause  any  movement 
of  the  following-style  to  be  immediately  and 

50  simultaneously  transmitted  to  the  reproduc- 
ing-style 0.  The  shape  and  configuration  of 

the  points  of  the  following  and  reproducing 
styles  form  no  part  of  the  present  invention, 
but  are  made  in  the  usual  and  most  accept- 

55  able  form  foi'  the  purpose  to  be  accomplished. 
By  means  of  the  screw  10  a  pressure  is  ex- 

erted against  the  spring  9,  and  by  means  of 
the  hook  6  a  pressure  is  also  applied  to  the 
style,  so  as  to  cause  the  same  to  press  to  a 

60  greater  or  less  extent,  as  may  be  necessary, 
upon  the  record-cylinder  and  the  blank  cyl- 

inder, and  by  reference  to  Fig.  1  the  simul- 
taneous movements  of  the  following  and  re- 

producing styles  will  be  appreciated  and  the 
65  fact  that  the  reproducing-style  will  follow 

each  and  every  movement  upon  its  pivot  of 
the  following-style,  and  of  course  the  parts 

being  rigidly  spaced  apart  the  grooves  upon 
the  respective  cjdinder  and  blank  will  be 

caused  to  agree.  The  pressure  upon  the  fol-  7- 
lowing-style  is  caused  and  regulated  bj'  the 
movable  weights  12  on  the  threaded  arms  11, 

extending  out  from  opposite  ends  of  the  car- 
rier-block 7,  and  the  pressure  upon  the  i-epro- 

ducing-style  is  caused  and  regulated  by  the  75 
weights  14  upon  the  threaded  ends  of  the 
arms  13,  extendingont  from  theoppositeends 
of  the  carrier-block  m. 

I  claim  as  m.v  invention  — 
1.  In  a  machine  for  reproducing  phono-  80 

graph  and  similar  records,  the  combination 
with  a  reproducing  device,  of  a  shaft,  a  fixed 
sleeve  or  mandrel  thereon  to  receive  the  rec- 

ord-cylinder, a  lemovable  sleeve  or  mandrel 
adjustable  longitudinally' upon  the  free  end  of  85 
the  same  shaft  in  relation  to  the  fixed  sleeve 

or  mandrel  and  adapted  to  receive  the  blank 

cylinder,  and  means  for  holding  the  remov- 
able mandrel  in  position,  substantially  as  set 
forth.  90 

2.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 

with  a  shaft  and  means  for  supporting  and 

rotating  the  same,  of  a  fixed  sleeve  or  man- 
drel upon  the  shaft  at  a  distance  from  the  93 

free  end  of  the  shaft  greater  than  the  length 

of  the  sleeve,  a  removable  cj'linder  or  man- 
drel adapted  to  be  placed  upon  the  free  end 

of  the  shaft  in  line  with  the  fixed  sleeve  or 

mandrel,  the  said  sleeves  or  mandrels  being  loc 
tapering  and  adapted  to  receive  the  record 
and  the  blank  cylinders,  a  means  for  friction- 
ally  holding  the  removable  cylinder  to  the 

shaft  as  adjusted,  a  following-style  and  a  re- 
producing-style connected  together,  means  105] 

for  supporting  the  same  and  for  exerting  a 
pressure  thereon  to  cause  said  styles  to  work 
in  unison,  substantially  as  set  forth. 

3.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination  no] 

with  a  recording-cylinder  and  a  blank  cylin- 
der in  line  and  upon  the  same  shaft,  of  a  fol- 

lowing-style and  a  reproducing-style  and  a 
connection  between  the  said  styles  and  sup- 

ports therefor  whereby  the  said  styles  are  in  115 
line  axially  with  the  shaft,  means  for  exert- 

ing a  pressure  upon  the  following-style  to 
cause  it  to  follow  the  record  of  the  cylinder 
and  means  for  exerting  a  pressure  upon  the 

reproducing-style  to  cause  it  to  cut  to  a  depth  1 20  \ 
in  the  blank  agreeing  with  the  record,  and 

adjustable  weights  for  regulating  the  pres- 
sure applied,  substantially  as  set  forth. 

4.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination  125 

with  a  record-cylinder  and  a  blank  cylinder 
in  line  and  upon  the  same  shaft,  of  a  follow- 

ing-style in  engagement  with  the  record-cyl- 
inder and  a  reproducing-style  in  engagement 

with  the  blank  cylinder,  supports  therefor  130 
and  means  connecting  the  following  and  re- 

producing styles  to  cause  them  to  move  in 
unison,  substantially  as  set  forth. 

5.  In   a  machine  for  reproducing  phono- 
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graph  and  similar  records,  the  combination 
with  a  record-cylinder  and  a  blauk  cylinder  in 
line  and  npon  the  same  shaft,  of  a  support- rod 
and  curved  arm  pivoted  thereto,  an  adjust- 

5  ing-bar  connected  to  the  free  end  of  the 
curved  arm,  a  fixed  rest-bar  upon  which  the 

■  adjusting-bar  bears,  a  following  and  a  repro- 
ducing style  and  means  for  connecting  and 

for  supporting  and  for  adjusting  the  same, 
ic  substantially  as  set  forth. 

6.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 

with  a  record  and  a  blank  cylinder  in  line,  a 
following  and  a  reproducing  stj'le  and  a  con- 
ic nection  from   one  to  the  othei"  also  in  line 
with  the  said  cylinders  and  supports  for  the 
following  and  reproducing  styles,  a  carrier- 
block  I  for  the  following-style  and  a  carrier- 
block  m  for  the  reprodueing-style  to  which 

2c  the  said  styles  are  pivoted,  said  blocks  being 
made  centrally  and  transvei'sely  hollow  and 
springs  in  the  said  oi^enings  in  the  carrier- 
blocks  and  means  for  applying  tension  there- 

to and  a  guide-bar  connected  to  the  carrier- 
25  block  of  the  reproducing-style  and  adapted 

to  bear  upon  the  blank  cylinder,  substantialy 
^s  set  forth. 

7.  In  a  machine  for   reproducing  phono- 
graph and  similar  records,  the  combination 

3c  with  a  record  and  a  blank  cylinder  in  line,  a 
following  and  a  reproducing  style  and  a  con- 

nection from  one  to  the  other  also  in  line 
with  the  said  cylinders  and  supports  for  the 
following  and  reproducing  styles,  a  carrier- 
s': block  I  for  the  following-style  and  a  carrier- 
block  m  for  the  reproducing-style  to  which  the 
said  stjdes  are  pivoted,  said  blocks  being 
made  centrally  and  transversely  hollow,  an 
arm  5  connected  to  the  carrier-block  I,  a  hook 

40  G  adjustable  in  said  arm,  a  spring  7  in  the 

opening  of  the  said  carrier-block  with  its  re- 
spective ends  connected  to  the  said  hook  and 

to  the  following-style,  a  spring  9  in  the  open- 
ingin  the  carrier-block  m,  an  adjusting- screw 
10  for  exerting  a  pressure  npon  the  spring  9  45 
and  a  guide-bar  /•  connected  to  the  under  side 
of  the  carrier-block  m  and  resting  upon  the 
blank  cylinder,  substantially  as  set  forth. 

8.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination  50 

with  a  record  and  blank  ej'linder  in  line,  a 
sleeve  for  the  record  and  a  sleeve  for  the 
blank  cylinder,  a  shaft  on  which  the  same  are 
mounted,  and  means  for  revolving  the  said 
parts,  of  a  following  and  a  reproducing  style  55 
and  a  connection  from  one  to  the  other  also 
in  line  with  the  said  cylinders,  supports  for 
the  said  styles,  a  sleeve  on  which  said  sup- 

ports are  mounted,  a  supporting-shaft  and 
means  for  progressively  moving  the  said  60 
stj'les  and  supports  ov^er  the  surface  of  the 
record  and  blank  cjiinders,  substantially  as 
set  forth 

9.  In  a  machine  for  reproducing  phono- 
graph and  similar  blanks,  the  combination  65 

with  a  record  and  a  blank  cylinder  in  line, 
of  a  style  following  the  impression  in  the 
record  -  cylinder,  a  reproducing-style  con- 

nected to  the  following -style,  supports  for 
the  said  styles  and  a  guide-bar  connected  to  70 
the  support  of  the  reproducing-style  for  con- 

trolling the  position  and  the  depth  of  cut 
produced  by  the  reproducing-style,  substan- 

tially as  set  forth. 
Signed  by  me  this  17th  day  of  October,  1899.   75 

ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a 

citizen  of  trie  United  States,  residing  at  New- 
ark, in  the  count3'of  Essex  and  State  of  New 

Jersey,  have  invented  a  new  and  useful  Im- 
provement in  Record-Cylinders  for  Phono- 

graphs, Graphophones,  and  Similar  Instru- 
ments, of  which  the  following  is  a  specifica- 

tion. 

As  heretofore  constructed,  records  or  cyl- 
inders for  phonographs,  graphophones,  an4 

similar  machines  have  been  made  from  a  prep- 
aration of  wax  or  similar  material.  These  rec- 

ords have  been  of  considerable  thickness  and 
appreciable  weight.  They  have  been  made 
with  a  taper  opening  through  the  center  to 
receive  and  fit  upon  the  taper  mandrel  of  the 
machine.  These  records  have  been  of  a  deli- 

cate nature,  because  they  were  easily  broken 
20  and  the  surface  was  readily  marred  or  disfig- 

ured if  accidentally  brought  in  contact  with 
any  harder  substance.  Consequently  thej'had 
to  be  very  carefully  handled,  and  special  de- 

vices have  been  made  for  receiving,  storing, 
25  and  carrying  the  said  records  from  place  to 

place. 
The  object  of  my  invention  is  to  overcome 

these  difficulties. 

My  invention  is  a  new  article  of  manufac- 
30  ture;  and  it  consists  of  a  cjdinder  or  record  of 

celluloid  in  which  the  respective  ends  are  bent 
inward,  so  as  to  leave  the  opening  of  a  diam- 

eter to  fit  upon  the  taper  mandrel  of  the  ma- 
chine, and  which  openings  at  the  ends  of  the 

35  cylinder  are  of  less  diameter  than  the  inte- 
rior diameter  of  the  cylinder.  These  cj'lin- 

ders  are  light  and  strong  and  the  surface  is 
hard  and  the^^  do  not  have  to  be  handled  with 
any  particular  care,  and  special  devices  do 

40  not  have  to  be  provided  for  storing  or  carry- 
ing about  the  same. 

In  the  drawings.  Figure  1  is  an  elevation  of 
a  cylinder  upon  the  mandrel,  and  Fig.  2  is  an 
elevation  of  the  mandrel  and  longitudinal 

45  section  of  the  c^'linder  or  record. 
The  cylinder  or  record  a  is  formed  from  a 

tubeof  celluloid  or  similar  material  of  an  ex- 
ternal diameter  agreeing  with  the  diameter 

of  the  cylinders  or  records  already  in  use  and 
upon  the  market.  The  tube  is  of  sufficient 
thickness  for  strength,  but  is  withal  exceed- 
inglj^  light,  and  the  interior  diameter  is  some- 
w^hat  greater  than  the  diameter  of  the  man- 

50 

drel  at  any  point.  In  order  that  the  tube  may 
fit  upon  the  taper  mandrels  in  use  and  be  con-  55 
centric  therewith,  the  respective  ends  are  sof- 

tened and  are  bent  inward.  The  eud  b  is  in- 
wardly curved  and  of  the  greatest  diameter, 

and  the  end  c  is  bent  inward  in  a  tapering 

form,  preferably,  and  is  of  the  lesser  diame-  60 
ter.  I  prefer  to  bend  the  ends  in  in  such  a 
manner  that  the  cylinder  or  record  so  formed 

slips  readily  upon  the  mandrel  of  the  phono- 
graph, graphophone,  or  other  machine  and 

when  in  place  is  held  with  sufficient  friction  65 

to  prevent  any  possibilitj-  of  the  cylinder  or 
record  slipping  on  the  mandrel.  The  cylin- 

der or  record  is  produced  of  one  piece  of  ma- 
terial, the  ends  being  integral  and  bent  in- 

ward, preferably' of  the  form  shown  in  the  Ion-  70 
gitudinal  section.  These  cylinders  possess 
lightness  and  strength  and  are  comparatively 
inexpensive,  and  they  are  not  readily  broken, 
and  there  is  a  great  saving  in  weight  over  and 
above  cjdinders  of  ordinarj'  construction.        75 

In  my  application  for  Letters  Patent,  Serial 
No.  734,933,  filed  October  27,  1899, 1  have  de- 

scribed the  method  of  and  materials  for  treat- 
ing the  surface  of  cylinders  or  record-blanks 

of  this  character,  so  that  the  record  maj'  be  80 
impressed  upon  the  surface  of  the  cylinder  in 
the  same  manner  as  the  record  is  impressed 
upon  the  wax  surface  of  the  ordinary  cylinder. 

I  claim  as  mj'  invention — 
1.  As  a  new  article  of  manufacture,  a  cylin-  85 

der  or  record  for  phonographs,  graphophones 
or  similar  machines,  formed  from  a  tube  with 
the  ends  integral  and  bent  inward  and  pro- 

vided with  openings  of  dilfereut  diameters, 
so  that  they  fit  upon  the  taper  mandrel  of  the  90 
machine,  substantially  set  forth. 

2.  As  a  new  article  of  manufacture,  a  cylin- 
der or  record  for  phonographs,  graphophones 

or  similar  machines  of  celluloid  and  formed 
from  a  tube  with  the  ends  integral  and  bent  95 
inward  and  provided  with  openings  of  differ- 

ent diameters  so  that  they  fit  upon  the  taper 

mandrel  of  the  machine,  substantiallj'  as  set forth. 

Signed  hj  me  this  13th  daj^  of  November,   loc 1899. 

ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
E.  E.  POHER. 
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THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Reissued  Letters  Patent  No.  11,857,  dated  September  25, 1900. 

Original  TTo.  652,457,  dated  June  26, 1900.    Application  for  reissue  filed  August  18,  1900.    oerial  No.  24,246. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Phonographs, 
(Case  No.  1,014,)  of  which  the  following  is  a 
specification. 
My  invention  relates  to  improvements  in 

lo  phonographs;  and  my  object  is  to  piodnce  a 
phonograph  wherein  the  loudness  and  quality 
of  the  reproduction  will  be  increased. 

Experience  has  demonstrated  the  superi- 
ority of  the  type  of  recorder  described  in  my 

15  Patent  No.  430,278,  dated  June  17,  1890,  by 
which  will  be  obtained  a  record  composed  of 
a  series  of  more  or  less  connected  gouges  of 
varying  dimensions,  all  of  less  depth  than 
width  and  presenting  in  cross-section  at  any 

20  point  an  arc  depending  in  extent  upon  the 
depth  of  cut  of  the  recorder.  A  record  of 
this  character  offers  a  large  bearing-surface 
for  the  customary  spherical  reproducing  de- 
viceand  causes  the  latter  to  track  automat- 

25  ically.  It  is  well  known  that  the  imperfec- 
tions in  phonographic  reproductions  are  due 

in  part  to  the  fact  that  the  spherical  repro- 
ducer is  not  allowed  to  engage  all  the  por- 

tions of  the  record  representing  fundamental 
30  tones  and  principal  overtones,  because  some 

of  the  waves  or  gouges  thereof  are  of  less 
length  than  width.  By  my  present  improve- 

ment I  overcome  this  objection  and  obtain  a 
reproducer  for  u.se  in  reproducing  from  rec- 

35  ords  of  the  character  described  and  which 
will  automaticallj^  track  the  record-groove 
and  engage  all  portions  thereof  representing 
fundamental  tones  and  principal  overtones 
even    when   the   waves   or   depressions   are 

40  greater  in  width  than  in  length.  In  this  wa\' 
I  am  enabled  to  obtain  better  reproductions 
without  the  necessity  of  increasing  the  pe- 

ripheral speed  of  the  recording-surface.  It 
is  obvious  that  in  the  opei-ation  of  the  pho- 

45  nograph  the  formation  of  such  representative 
waves  or  depressions  having  a  greater  width 
than  length  can  be  avoided  by  increasing  the 
peripheral  speed  of  the  recording -surface 
and  that  when  the  waves  are  thus  always 

50  characterized  a  spherical  reproducer  can  be 
effectively  used;  but  the  increase  in  speed 
is  objectionable,  because  the  increased  pres- 

sure imposed  on  the  recording  device  prevents 
the  latter  from  responding  as  sensitively  to 
the  sound- vibrations  as  wheu  a  lower  speed  55 
is  emploj^ed,  and  hence  even  the  principal 
overtones  will  be  in  part  at  least  omitted  or 
imperfectly  recorded.     B3'  means  of  my  pres- 

ent improvement  I  effect  a  perfect  tracking 
of  the  record,  not  by  changing  or  distorting  60 
the  record,  but  by  the  emplojnnent  of  a  re- 

producer of  such  a  form  that  it  will  enter  all 
portions  of  the  record  as  at  present  nuide  at 
the  usual  surface  speeds  and  which  are  more 

nearly  graphically  representative  of  theoi-igi-  65 
nal  sounds  than  are  records  made  at  abnor- 

mally-high surface  speeds. 
To  this  end   my  invention  consists  in  em- 

ploying, in  combination  with  a  record-groove 
of  the  character  described,  a  reproducer  pre-  70 
sentingin  cross-section  to  the  record  a  curved 
form  not  greater  than  the  curve  of  the  cut- 

ting edge  of  the  recorder  and  preferably' of  a 
slightly- less   radius   than   that   curve   and 
which  presents  longitudinally  of  the  record   75 
a  bearing-surface  rounded  to  prevent  wear 
and  of  a  materially-less  radius  than  is  pre- 

sented to  the  record  bj'  the  ordinarj'  spheri- 
cal reproducer.    Preferably  the  specific  form 

of  reproducer  which  I  employ  is  a  cjiinder  80 
inclined  to  the  tangent  of  a  cylindrical  pho- 

nogram or  to  the  record-surface  of  a  flat  pho- 
nogram, the  bottom  edge  of  the  cj'linder  en- 

gaging the  groove  and  said  edge  being  pro- 
vided with  a  rounded  bead  or  projecting  rib,  85 

which  engages  the  record. 
Iq  order  that  my  invention  may  be  better 

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

specification,  and  in  which —  90 
Figure  1  is  a  sectional  view  taken  length- 

wise of  the  record-groove,  illustrating  the 
manner  of  forming  the  record  by  means  of  a 

recorder  of  the  type  described  in  mj-  said 
patent,  the  parts  being  enlarged  for  the  pur-  95 
pose  of  clearness;  Fig.  2,  a  plan  view,  on  an 
enlarged  scale,  of  a  record-groove  produced 
bj^  a  recorder  having  a  curved  cutting  edge; 
Fig.  3,  a  diagram  showing  in  longitudinal 
section,  on  an  enlarged  scale,  a  portion  of  a  100 
record-groove,  at  a  a  spherical  reproducer 
engaging  with  a  record-wave  of  less  length 
than  width,  and  at  &  a  spherical  reproducer 
engaging  with  a  record- wave  of  greater  length 
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than  width;  Fig.  4,  a  section  longitudinally 
through  the  record,  on  an  enlarged  scale, 
showing  one  form  of  tlie  improved  repi'oduoer 
engaging  with  a  record-wave  of  less  length 

5  than  width ;  Fig.  5,  an  enlarged  section  talien 
longitudinallj' of  the  record,  showing  the  im- 

proved reproducing  device  placed  in  the  op- 
posite direction  from  that  shown  in  Fig.  4 

and  illustrating  in  dotted   lines   the  usual 
lo  spherical  reproducing  device,  whereby  a  com- 

parison of  the  two  reproducei's  can  be  con- 
veniently made;  Fig.  6,  a  section  on  the  line 

6  6  of  Fig.  5;  Fig.  7,  a  side  elevation  of  the 
preferred  form  of  the  improved  reproducer, 

15  and  Fig.  8  a  sectiou  on  the  line  10  10  of 
Fig.  7. 

In  all  of  the  above  views  corresponding 
parts  are  represt^uTed  by  the  same  numerals 
and  letters  of  reference. 

20  1  repi'esents  a  phonogram-blank,  which  is 
preferably  cylindrical  in  form,  of  a  soap-like 
composition,  as  is  now  common.  Flat  pho- 

nograms may  be  employed  and  other  mate- 
rials ma}"  be  used. 

25  2  represents  the  recorder  of  the  type  de- 
scribed in  my  said  Patent  No.  430,278,  said 

recorder  having  a  curved  cutting  edge  3  aud 
being  preferably  hollowed  out  to  facilitate  the 
gouging  or  cutting  of  the  i-ecords.     With  such 

30  a  device  the  record  will  partake  generally  of 
the  appearance  shown  in  Fig.  2,  being  com- 

posed of  a  seiies  of  more  or  less  connected 

gougesof  vai-}'iugdimen'sions,accordingtothe 
amplitude  or  extent  of  movement  of  the  re- 

35  cording-diaphragm  and  to  the  rapidity  of  vi- 
bration thereof.  Owing  to  the  relat  ivel3'-great 

diameter  of  the  recording  edge  to  the  depth 
of  cut  all  the  depressions  of  which  the  record 
is  formed  are  characterized  bya  greater  width 

40  than  depth.  Some  of  these  waves — as,  for  in- 
stance, 4  4 — are  greater  in  length  than  width; 

but  others,  such  as  5  5,  are  found  in  pi'actice 
to  be  of  less  length  than  width.  The  effect 
of  an  attempt  to  reproduce  these  records  with 

45  aspherical  repi^oducerisshownclearly  in  Fig. 
3,  wherein  two  spherical  reproducing-balls  6  6 
are  illustrated.  In  the  ease  of  the  waves  which 

are  of  greater  length  than  width  the  repro- 
ducer, as  at  b,  will  be  free  to  engage  the  en- 

50  tire  length  of  the  wave;  but  when  the  length 
of  the  wave  is  less  than  its  width  the  spher- 

ical reproducer,  as  shown  at  a,  will  not  be  al- 
lowed to  enter  the  record-groove,  but  will  be 

arrested  by  the  crests  of  the  adjacent  waves. 
55  The  reproducer  in  the  latter  case,  therefore, 

does  not  accurately  track  the  record  and  the 
reproducer-diaphragm  is  not  vibrated  in  ac- 

cordance with  the  record. 
Referring  to  Fig.  4,  7  represents  one  form 

60  of  the  improved  reprod  ucer,which  may  be  con- 
nected directly  to  the  diaphragm  or  to  lever 

8,  which  is  connected  to  the  diaphragm  9  by 
a  link  10.  The  reproducer  is  preferably  cy- 

lindrical in  form,  with  its  lower  edge  resting 
65  in  the  groove,  the  axis  of  the  cylinder  being 

preferably  inclined  at  an  angle  of  about  forty- 
five  degrees  from  the  tangent  of  a  cylindrical 

record  or  from  the  face  of  a  flat  record.  The 

reproducer  may  be  inclined'in  the  direction of  the  movement  of  the  blank,  as  shown  in  7c 

Fig.  4,  or  against  the  movement  of  the  rec- 
ord, as  shown  in  Fig.  5.  The  curve  of  the 

engaging  edge  of  the  reproducer,  as  shown  in 
Fig.  6,  is  not  more  than  tlie  curve  of  the  cut- 

ting e(Ig(^  3  of  the  recordiug  device  ;uid  it  is  75 
preferably  slightly  less  than  that  curve,  so 
that  the  reproducer  can  alwaj's  be  free  to 
track  accurately  in  the  groove.  The  curve 
presented  by  the  engaging  edge  of  the  repro- 

ducer lougitvidiually  of  the  wave,  as  shown  8c 
in  Fig.  5,  is  vei-y  much  less  than  is  presented 
by  a  spherical  reproducer,  as  may  be  seen 
from  an  examination  of  this  figure.  Hence  a 
depression  or  wave  which  could  not  possibly 
be  engaged  by  a  s])herical  reproducer  can  be  85 
accurately  tracked  by  my  improved  repro- 

ducer. At  the  same  time  the  bearing-surface 
of  the  reproducing  device  is  almost  as  great 
as  that  which  is  presented  by  a  spherical  re- 

producer, so  that  thei'e  will  not  be  an}-  exces-  90 
sive  wear.  By  employing  a  reproducing  de- 

vice of  this  genei'al  character  which  will  pre- 
sent lengthwise  to  the  wave  a  very  much  less 

surface  than  is  the  case  with  the  spherical 
reproducer  I  am  enabled  to  accurately  track  95 
a  record  even  when  certain  of  the  waves,  or 
all  of  them,  representative  of  fundamental 
tones  and  principal  overtones,  are  materially 
less  in  length  than  in  width,  aud  I  therefoi:e 
do  away  with  the  necessity  of  preventing  the  100 
occurrence  of  sttch  waves  by  operating  the 
phonogram  at  an  abnormally-high  speed.  It 
will  be  understood  that  instead  of  using  a  re- 

producer which  is  cylindrical  in  form  any 
other  form  of  reproducer  may  be  employed  105 

presenting  a  curved  surface  to  the  recoi'd  and 
with  its  longitudinal  dimensions  contracted 
sufficiently  to  allow  it  to  enter  to  the  full  depth 
in  the  record-groove,  even  when  the  waves  are 
very  short  and  deep.  no 
The  preferred  form  of  the  reprodtxcer  is 

shown  in  Figs.  7  and  8,  wherein  the  I'cpro- 
ducer  consists  generally  of  a  cylindrical 
shank  having  a  rim  11  at  its  bottom  edge,  the 
curve  presented  bj^  such  rim  at  right  angles  115 
to  the  record  being  shown  in  Fig.  8,  while  the 
curve  which  is  presented  by  such  rim  longi- 

tudinally of  the  record  is  shown  in  Fig.  7.  It 
is  evident  that  this  form  of  reproducer  can 
be  placed  at  a  less  inclination  to  the  record  120 
than  the  form  shown  in  Figs.  4  and  5,  and  I 
prefer  to  support  it  at  no  greater  inclination 
to  the  record  than  is  necessary  to  enable  its 
holder  to  clear  the  record -surface.  In  all 
forms  of  the  reproducer  which  have  been  illus-  125 
trated  the  bearing-surface  has  a  radius  which 
is  very  much  smaller  longitudinally  of  the 
record  than  crosswise  thereof,  and  this  bear- 

ing-surface is  one  having  the  same  width 
throughout  its  length,  the  length  of  the  bear-  130 
ing-surface  being  at  right  angles  to  the  length 
of  the  record-groove.  The  width  of  the  bear- 

ing-surface may  be  reduced  to  the  minimum 
when  the  recording-surface  is  made  of  a  ma- 
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terial  which  is  sufficiently  hard  to  withstand 
the  scraping:  action  of  such  a  bearing-surface ; 
but  with  softer  recording  materials  the  width 
of  the  bearing-surface  of  my  improved  re- 

producer should  be  increased  to  produce  the 
requisite  life  of  the  record.  I  have  found, 
however,  that  with  recording-surfaces  made 
of  the  soap  compositions  now  commonly  used 

for  the  eylindei's  of  the  phonograph  the  pro- 
portions of  width  to  length  shown  in  the 

drawings  can  be  employed  without  excessive 
wear  of  the  record. 

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

1.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom, 
some  of  said  waves  representative  of  funda- 

mental tones  and  principal  overtones  being 
characterized  by  a  greater  width  than  length,! 
of  a  reproducing  device  havingacurved  beai'- 
ing- surface  engaging  the  bottom  and  side 
walls  of  the  record  and  of  a  form  adapted  to 
enter  and  accurately  track  all  of  such  repre- 

sentative waves,  substantially  as  and  for  the 
purposes  set  forth. 

2.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom, 
some  of  said  waves  repi-eseutative  of  funda- 

mental tones  and  principal  overtones  being 
characterized  by  a  greater  width  than  length,! 

of  a  repioducing  device  having  a  curved  bear-' 
ing-surface  which  engages  the  record-groove 
and  reduced  in  its  longitudinal  dimension, 
wherebj'  the  reproducing-surface  maj'  accu- 
lately  track  a  wave  having  a  less  length  than 
width,  substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom,  some 
of  the  waves  representative  of  fundamental 
tones  and  principal  overtones  being  charac- 

terized by  a  greater  width  than  length  and 
said  waves  differing  from  each  other  in  the 
slope  of  their  descending  and  ascending  walls, 
of  a  reproducing  device  having  a  curved  bear- 

ing-surface engaging  the  sides  and  bottom  of 
the  record  and  of  a  form  adapted  to  enter  and 
accuratelj^  track  all  of  such  representative 
waves,  substantially  as  and  for  the  purposes 
set  forth. 

4.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom,  some  6o 
of  the  waves  representative  of  fundamental 
tones  and  principal  overtones  being  charac- 

terized b}^  a  greater  width  than  length,  of  a 
reproducing  device  having  a  cjirved  bearing- 
surface  engaging  the  sides  and  bottom  of  the  65 
record  to  accurately  track  all  of  such  repre- 

sentative waves,  said  reproducing  device  be- 1 
iug  of  such  a  form  as  not  to  engage  simulta- 1 
neously  the  descending  and  ascending  slopes 
of  the  waves,  substantially  as  set  forth.  70 

5.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom,  some 
of  said  waves  being  characterized  by  a  greater  75 
width  than  length,  of  a  cylindrical  reproduc- 

ing device  placed  at  an  angle  to  the  record 

and  with  its^Iower  edge  engaging  the  sides and  bottom  of  the  record,  substantially  as  set 
forth.  80 

6.  In  a  phonograph,  the  combination  with 
a  phonogram  having  a  record  thereon  formed 
of  a  series  of  more  or  less  connected  gouges 
or  waves  with  rounded  sides  and  bottom,  some 
of  said  waves  being  characterized  bj'  a  greater  85 
width  than  length,  of  a  cylindrical  reproduc- 

ing device   having  a  rounded   bottom  edge 
bottom  of 

the 
which  engages  the  sides  and 

record,  substantially  as  set  forth.  ■■   
7.  As  a  new  articje  of  manufacture,  an  im-  90 

proved  reproducer  for  phonographs,  havinga 
curved  engaging  edge,  said  edge  beingcurved 
longitudinally  of  the  record  in  a  smaller  ra- 

dius than  at  right  angles  thereto,  substan- 
tially as  set  forth.  95 

8.  As  a  new  article  of  manufacture,  a  cylin- 
drical reproducer  maintained  in  an  inclined 

J30sition  and  having  its  bottom  edge  rounded 
for  engagement  with  the  record,  substantially 
as  set  forth.  100 

9.  An  improved  phonograph -reproducer, 
consisting  of  a  cylind6i'  having  at  one  end  a 
rounded  bead  or  rib,  projecting  beyond  the 
periphery  of  the  cylinder,  which  rib  forms 
the  bearing-surface  of  the  reproducer,  sub-  105 
stantially  as  set  forth. 

This  specificatiou  signed  and  witnessed  this 
10th  day  of  August,  1900. 

THOMAS  A.  EDISON. 
Witnesses: 

J.  F.  Randolph, 
J.  A.  BOEHMS. 
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United  States  Patent  Office. 

JAY  WARREN  MOYER,  OF  PHILADELPHIA,  PENNSYLVANIA. 

GRAPHO  PHONE- POINT. 

lO 

IS 

SPECIFICATION  forming  part  of  Letters  Patent  No.  658,571,  dated  September  25,  1900. 

Applioatlonfiled  June  22, 1900.    Serial  No,  21,220.    (No  model.) 

To  all  luhom  it  may  concern: 
Be  it  known  that  I,  Jay  Warren  Moyer,  a 

citizen  of  the  United  States,residing  in  the  citj^ 
and  county  of  Philadelphia,  State  of  Pennsyl- 

vania, have  invented  a  new  and  useful  Im- 
provement in  Styluses  for  Graphophones, 

which  improvement  is  fully  set  forth  in  the 
following  specification  and  accompanying 
drawings. 
My  invention  consists  of  a  stylus  for  a 

graphophone,  &c.,  composed  of  a  hollow  body 
and  a  tip  thereon,  whereby  the  sound  is  in- 

creased in  volume  and  made  crisp,  distinct, 
and  melodious,  while  harsh  and  disagreeable 
vibrations  are  obviated. 

Figure  1  represents  a  perspective  view  of  a 
graphophonic  reproducer  having  a  stylus  em- 

bodying my  invention  applied  thereto.  Fig. 
2  represents  a  diametric  section  of  the  stylus, 

2o  showing  also  the  reproducer  and  the  record  in 
dotted  lines. 

Similar  letters  of  reference  indicate  corre- 

sponding pai'ts  in  the  figures. 
Referring  to  the  drawings,  A  designates  a 

25  reproducer  of  a  graphophone  of  usual  con- 
struction. 

B  designates  a  stylus,  which  is  constructed 
of  a  hollow  glass  body  C,  of  conical  or  taper- 

ing form,  and  a  glass  tip  or  bulb  D,  which 
30  projects  from  the  apex  or  point  of  the  body 

and  is  set  at  an  angle  to  said  body,  so  as  to 
be  presented  to  the  record  at  an  acute  angle, 
and  thus  to  offer  less  resistance  to  the  rotation 

of  the  record,  the  conical  or  tapering  form  of 
the  body  causing  the  chamber  therein  to  in-  35 
crease  in  capacity  from  the  apex  to  the  repro- 

ducer.    The  base  of  the  stjdus  is  secured  to| 
the  diaphrao;m  E  of  the  reproducer  A  ovq^ anl 

opening  Jg  t.hp.reltjj  it  being  evident  that  when  I 
The  graphophone  is  in  operation   the  sound  140 
will  be  sharpljr  taken  up  from  the  record  by 
the  bulb  D  and  increased,  avoiding  harshness 
and  the  like,  the  sound  being  readily  trans- 

mitted without  material  resistance  to  the  re- 
producer through  the  opening  in  the  dia-  45 

phragm  thereof. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  A  stylus  consisting  of  a  hollow  tapering  50 
^lass  body,  and  a  glass  tip  on  the  apex  thereof. 

2.  A  stylus  consisting  of  a  hollow  tapering 
bodj^  and  a  tip  on  the  apex  thereof,  said  tip 
projecting  from  said  apex  at  an  angle  thereto. 

3.  A  stj'lus  consisting  of  a  hollow  tapering  55 
body,  and  a  tip  on  the  apex  thereof  in  combi- 

nation with  a  reproducer  and  a  diaphragm 
on  the  latter,  said  body  being  secured  to  said 
diaphragm  and  said  diaghragm  having  an 
opening  which  is  in  communication  with  the  60 
chamber  of  said  bodj^ 

JAY  WARREN  MOYER. 

Witnesses : 
John  A.  Wiedersheim, 
C.  D.  McVay. 
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United  States  Patent  OfficEc 

EDWARD  C.  PARAMORE,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  OF 

ONE-HALF  TO  HOWARD  T.  GOODWIN,  OF  RIDLEY  PARK,  PENNSYLVANIA. 

TELEGRAPHO  PHONE. 

SPECIFICATION  forming'  part  of  Letters  Patent  No.  658.862,  dated  October  2,  1900. 

Application  filed  NoTem'ber  18,  1899.    ̂ Serial  No.  737,481.    {Nomodel.) 

To  (ill  irlioDi  if  victy  concern: 
Bp  it  known  that  I,  Edward  C.  Paramore, 

a  citizen  of  thp  United  States,  residing  at 
Philadelphia,  (Gerniantown,)  in  the  county 

5  of  Philadelphia  and  State  of  Pennsylvania, 
have  invented  newand  useful  Improvements 
in  Telegraphophones,  of  which  the  following 
is  a  specification. 

My  invention  relates  to  telegraphophones 
ID  of  the  type  designed  to  transmit  and  record  an 

oral  message  at  one  end  of  a  telephone-line 
and  record  and  reproduce  the  message  syn- 
chronouslj^  at  the  opposite  or  receiving  end 
of  said  line. 

15  The  objects  of  my  invention  are  to  provide 
reliable  means  for  recording  and  reproducing 
vocal  sonnds  in  a  telephone-line,  especially 
of  the  long-distance  type,  and  to  provide  an 
extremely-.sensitive  torsion-spring  for  the  re- 

2o  cording-stylus  and  to  arrange  at  each  end  of 
the  line  or  at  intermediate  points  a  trans- 
mi  tting, receiving,  record  ing.and  reproducing 
stjius,  each  mounted  npon  a  spring  of  equal 
tension  in  order  that  harmonic  relation  may 

25  be  established. 
Another  object  is  to  provide  simple  and  ef- 

ficient means  for  adjusting  the  tension  of  said 
springs,  and  still  another  object  of  my  inven- 

tion is  to  remedy  the  defects  existing  in  tele- 
30  phone-lines  as  at  present  constructed,  espe- 

cially the  defects  relating  to  cross-line  inter- 
ruptions and  interferences,  and  to  provide 

for  the  recording  and  reproducing  of  a  mes- 
sage automatically  at  substantiallj'  the  same 

35  time. 
These  objects  are  attained  by  means  of  the 

construction  shown  in  the  accompanying 
drawings,  in  which — 

Figure  1  is  a  side  elevation  of  the  record- 
40  ing  and  reproducing  mechanism.  Fig.  2  is  a 

plan  view.  Fig.  3  is  a  perspective  view  of 
the  transmitter  or  receiving  mechanism.  Fig. 
4:  is  a  diagrammatic  illustration  of  a  portion 
of  a  telephone  system  arranged  in  accordance 

45  with  my  invention. 
In  said  drawings  the  numeral  1  designates 

the  transmitter,  which  ma}'  be  of  anj'  ordi- 
nary' or  well-known  construction,  and  ar- 

ranged at  anj'  suitable  position    near  said 
50  transmitter  is  a  recorder  2.  At  the  opposite 

or  receiving  end  of  the  line  a  combined  re- 

corder and  leprodncer  is  employed,  and  as 
these  two  devices  at  opposite  ends  of  the  line 
are  substantially  alike  in  structure  the  one 
at  the  receiving  eud  will  be  described,  since  55 
some  of  the  advantages  of  my  invention  may 
be  secured  without  the  recorder  at  the  outgo- 

ing end  of  the  line. 
Suitably  mounted  upon  a  base  or  support 

3  are  two  posts  4  4,  provided  with  slots  5  5  in  60 
their  upper  ends.     Seated  at  its  opposite  ends 
in  these  slots  5  5  is  a  flat  spring  6,  which  is 
of  the  requii-ed  thickness  and  width  to  have 
a  sensitive  torsional  resilience  when  given 
the  necessary  tension  by  the  set-screws  7  7.  65 
These  set-screws  pass  through  apertures  8  8 
in  the  posts  4  4  and  bear  against  the  side  of 
the  spring  6  to  hold  it  firmly  in  place.      A 
thumb-screw  9  is  attached  to  one  post  4,  and 
this  thumb-screw  is  attached  to  the  end  of  70 
the  spring.     By  turning  this  screw  the  ten- 

sion of  the  spring  is  adj  usted  or  regulated.  An 
arm  10  is  secured  at  one  eud  to  the  spring 
centrally   between    the    posts.     As    shown, 
this  arm   has  oppositelj'-extending  feet  11,   75 
riveted  to  tlie  spring.     At  a  central  point  op- 

posite the  arm  10  an  arm  12  is  secured  to  the 
spring  bj'  the  same  rivets  which  attach  the 
arm  10  to  said  spring.     The  arm  12  is  also 

provided  with  oppositeh'-extending  feet  13,  80 and  the  two  arms  10  and  12  are  thus  held  in 

alinement  and  rigidlj' attached  to  the  spring 
6  at  opposite  sides  thereof.     A  stylus  14  is 
formed  on  or  attached  to  the  end  of  arm  12, 
and  the  point  of  the  stylus  rests  upon  a  rec-  85 
ord  tube  or  disk  15,  properly  journaled  and 
connected  to  revolve  during  the  operation  of 

the   stylus.     A   reproducer  16  of   anj'  well- 
known  or  preferred  form  is  superposed  above 
the  tube  or  disk  15  at  a  slight  distance  from  90 
the  stylus  in  order  that  the  message  may  be 
produced  immediately  after  it  is  recorded  on 
the  tube  or  disk,  and  the  arrangement  is  such 
that  the  reproducer  will  commence  to  deliver 
the  message  about  the  time  two  words  have  95 
been  recorded,  as  will  be  readily  understood 
upon  reference  to  the  drawings.     The  outer 
end  of  the  arm  10  is  located  in  juxtaposition 

under  the  electromagnet  16*,  and  an  arma- 
ture 17  is  attached  to  said  arm,  which  repeats  100 

the  vibrations  of  the  transmitter.     The  re- 
corder 2  hereinbefore  referred  to  may  be  used, 
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if  desired,  to  record  outgoing  messages  and  to 
also  receive  the  incoming  responses,  and  it 
will  be  understood  that  this  recorder  is  of  the 

same  general  construction  as  that  already  de- 
5  scribed. 

The  operation  of  my  device  is  as  follows: 
A  message  sent  through  the  transmitter  1  is 
communicated  to  the  recorder  2  and  simul- 

taneously over  the  line  to  the  combined  re- 
lo  corder  and  reproducer  at  the  receiving  end. 

The  springs  6  of  both  recorders  are  adjusted 
to  have  substantially  the  same  tension  to  be 
in  harmonic  accord  and  to  be  extremely  sen- 

sitive and  responsive.     The  torsional  vibra- 
15  tions  of  these  springs  give  the  necessary 

movement  to  the  styluses  and  result  in  a  per- 
fect record. 

My  device  is  particular!}^  desirable  for  long- 
distance lines,  avoiding  cross-line  interrup- 

20  tions  and  leaving  a  record  of  'the  message, 
which  can  be  reproduced  at  anj^  time  should 
the  person  to  whom  it  was  addressed  be  ab- 

sent at  the  time  the  message  is  sent. 

It  will  be  understood,  of  course,  that  the  re- 
cording device  which  I  have  disclosed  may  be  25 

used  in  other  relations  than  those  shown,  and 
I  do  not  therefore  wish  to  be  restricted  in  this 

particular. 
Having  thus  described  my  invention,  what 

I  claim  is —  30 
In  a  recorder  for  sound-reproducing  instru- 

ments, a  flat  torsion-spring  secured  at  its  ends 
in  slotted  posts,  set-screws  to  hold  said  spring 
in  the  posts,  and  a  set-screw  for  adjusting  the 
tension  of  said  spring,  in  combination  with  35 
a  stylus-arm  attached  to  said  spring  and  an 
arm  carrying  an  armature  also  attached  to 
said  spring,  substantially  as  described. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit-  40 nesses. 

EDWARD  C.  PARAMORE. 

Witnesses: 
Frank  B.  Wagner, 
S.  Horace  Myers. 
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United   States  Patent  Office. 

ANDREW    C.    WOLFE,    OF   FREEPORT,   PENNSYLVANIA,   ASSIGNOR   OF   ONE- 
THIRD  TO  JOSEPH  F.  HEWITT,  OF  ALLEGHENY,  PENNSYLVANIA. 

PHONOGRAPHIC   ENUNCIATOR  FOR  CARS. 

SPECIFICATION  forming  part  of  L-etters  Patent  No.-  659,011,  dated  October  2,  1900. 

Application  filed  December  26,  1899.    iierial  No.  741,546.    'No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Andrew  C.  Wolfe,  a 

citizen  of  the  United  States  of  America,  resid- 
injf  at  Fieeport,  (Freepoi't  post-office,)  in  the 

5  county  of  Armstron.i?  and  State  of  Pennsyl- 
vania, have  invented  certain  new  and  useful 

Irapiovemeutsin  En nnciators for  Street-Rail- 
way Cars  and  other  Purposes;  and  1  do  here- 

by declare  the  following  to  be  a  full,  clear, 
lo  and  exact  desciiption  thereof,  reference  be- 

ing had  to  the  accompanying  drawings,  which 
form  a  part  of  this  specification. 

M3'  invention  relates  to  an  improved  enun- 
ciator  for  street-railway  cars  and  other  pur- 

15  poses;  and  it  consists  in  a  graphophone  suit- 
ably mounted,  the  record-cylinder  of  which 

is  used  for  announcing  stations,  street-cross- 
ings, and  various  points  of  interest  along  the 

line  of  railway,  a  means  under  the  control  of 
20  the  conductor  to  stop  and  start  the  apparatus, 

together  with  the  ceitain  details  of  construc- 
tion and  combination  of  parts,  as  will  be  full}' 

described  hereinafter. 

In  the  accompanj'ing  drawings,  Figure  1  is 
25  a  front  elevation  of  an  ordinary  graphophone 

or  similar  instrument,  to  which  is  connected 
a  means  for  stopping  and  starting  the  same, 
the  movement  of  which  is  regulated  to  corre- 

spond to  the  number  of  words  announced, 
30  the  same  being  arranged  in  accordance  with 
I     my  invention.     Fig.  2  is  an  end  elevation  of 

the  device  for  controlling  the  movement  of 
the  record-cj'linder. 

To  constiuct  an  enunciator  in  accordance 
35  with  my  invention,  I  provide  a  graphophone 

or  other  similar  instrument,  consisting  of  the 
motor  1,  the  record-cylinder  3,  the  driving- 
shaft  4,  the  reproducer  6,  the  horn  5,  and 
other  vvell-knowu  parts  common  to  this  class 

40  of  machines  not  necessary  to  enumerate.  I 
attach  to  the  frame  a  shaft  8,  having  a  small 
pinion  7,  meshing  with  a  largo  driving-gear  2 
and  also  fitted  with  a  large  disk  or  wheel  9. 
This  disk  9  is  formed  with  a  number  of  pe- 

45  ripheral  projections  or  teeth  11,  arranged  at 
irregular  intervals,  the  space  between  each 
proportioned  to  the  number  of  words  required 
to  announce  the  station  or  place  of  interest 
to  the  passengers.     Pivoted  to  the  frame  of 

50  the  phonograph  is  a  lever  12,  one  end  10  bent 
to  engage  with  the  teeth  11  of  the  wheel  and 
the  other  provided  with  an  armature  13  and 
the  said  armature  fitted  with  a  spring  14  to 
keep  the  lever  12  at  all  times  in  contact  with 

the  disk  9.     Arranged  beneath  the  armature  55 
13  is  a  pair  of  magnets  15,  connected  by  wires 
lb  to  a  battery  17  and  to  a  push  or  contact 
button  18. 

In  operation  a  record  of  all  the  stations, 
crossings,  and  points  of  interest  to  the  pas-  60 
sengers  being  placed  upon  the  record-cylin- 

der 3  in  the  usual  mt-nner  and  the  disk  di- 

vided by  the  projecting  teeth  11  and  its  mo- 
tion stopped  at  the  end  of  each  separate  an- 

nouncement, which  will  necessitate  the  spac-  65 
ing  of  the  said  teeth  at  irregular  intervals,  as 
shown  on  the  drawings.  Upon  approaching 

a  crossing  the  conductor  presses  the  contact- 
button  18  to  complete  the  circuit  to  the  bat- 

tery 17, which  energizes  the  magnets  15,  draw-  70 
ing  the  armature  13  downward,  thereby  ele- 

vating the  lever-point  10  over  its  engaged 
tooth  11  and  allowing  the  record-cylinder  3  to 
revolve  until  the  said  point  is  engaged  with 
the  next  tooth  11  of  the  disk  9.  During  this  75 

movement  of  tiie  record-cylinder  the  instru- 
ment has  announced  the  station,  crossing,  or 

place  of  interest  corresponding  to  the  num- 
ber of  the  tooth.    . 

The  one  record-cjdinder  3,  if  not  sufficient,  80 
may  be  replaced  by  a  second  or  third  to  cover 
the  trip  and  return. 
The  advantage  of  this  enunciator  is  that 

the  stations,  &e.,  ma}'  be  announced  in  any 
language  or  in  two  or  more  languages  and  85 
keep  the  pas.sengers  posted  and  will  be  found 
particularly  useful  in  cosmopolitan  cities  or 
in  cities  entertaining  a  large  number  of  for- 
eigners. 

Having  thus  described  my  invention,  what  90 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — In  combination  with  a  graphophone  or  other 
like  machine,  the  record-cylinder  3  the  disk 
9  for  governing  the  movement  of  the  said  rec-  95 
ord-cylinder,  the  said  disk  being  provided 
with  a  series  of  peripheral  teeth  11,  arranged 

at  irregular  intervals,  the  space  between  be- 
ing proportioned  to  the  number  of  words  used 

in  making  the  announcement,  as  and  for  the  100 
purpose  described. 

In  testimony  whereof  I  have  hereunto  af- 
fixed my  signature  in  the  presence  of  two  sub- 

scribing witnesses. 
ANDREW  C.  WOLFE. 

Witnesses : 
John  Groetzinger, 
H.  Becser. 
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To  all  wlhfnyv  it  mny  rmieern: 
Be  it  known  that  I,  Barton  B.  Hill,  a  citi- 

zen of  the  United  States,  residing  at  Paris, 
France,  have  invented  certain  new  and  use- 

5  ful  Improvements  in  Phonographic  Records 
and  Apparatus  for  Producing  the  Same,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  improved  phono- 

graphic records  adapted  particularly  for  the 
ro  reproduction  of  band,  orchestral,  or  other 

multiple  instrumental  or  vocal  music  in  a  bet- 
ter, clearer,  and  more  satisfactory  manner 

than  is  now  possible.  Owing  to  the  extremelj'- 
sensitive  and  complex  character  of  the  sound- 

15  vibrations  representing  the  kind  of  music  re- 
ferred to,  it  is  impossible  to  effect  an  accu- 

rate reproduction  thereof  with  an  ordinarj' 
phonograph  or  similar  device,  the  reproduc- 

tion effecting  only  the  general  impression  of 
2o  the  music,  the  predominating  instruments  be- 

ing recognizable  at  intervals.  I  have  invent- 
ed an  apparatus  for  the  recording  of  band, 

orchestral,  or  multiple  instrumental  or  vocal 
music  in  a  new  way  for  the  production  of  ab- 

25  solutely-perfect  results,  and  in  the  operation 
of  that  apparatus  I  obtain  a  phonographic 
record  of  novel  character.  What  I  propose 
to  do  in  carrjang  out  my  invention  is  the  si- 

multaneous  recording   phonographicallj'  of 
30  the  individual  insti-uments  or  pieces  of  a  band 

or  orchestra,  each  instrument  making  its  own 
simple  record  or  a  less  number  of  instruments 
than  the  entire  aggregate  making  together  a 
complex  record,  preferably  the  former,  and 

35  the  simultaneous  reproduction  from  the  rec- 
oi'd  so  obtained,  whereby  the  original  vibra- 

tions will  be  reproduced  perfectly  and  with- 
out confusion. 

The  apparatus  is  capable  of  being  used  in 
40  connection  with  any  suitable  kind  of  record- 

ing-surface ;  but  I  preferably  utilize  a  record- 
ing-surface of  a  waxlike  or  soaplike  nature, 

the  sound-record  being  cut  therein,  as  in  the 
present  forms  of  phonograph. 

45  In  the  accompanying  drawings,  forming  a 
part  of  this  specification,  and  to  which  refer- 

ence is  made  for  a  better  understanding  of 
my  invention,  Figure  1  is  a  plan  view  of  a 
phonographic  apparatus  embodjing  my  pres- 

50  ent  improvements,  showing  three  cylinders 
and  eighteen  recording  devices;  Figs.  2  and 

3,  end  views  of  the  cjiinder  apparatus  shown 
in  Fig.  1. 

In  all  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals  55 
of  reference. 

In  Figs.  1,  2,  and  3  the  apparatus  is  pro- 
vided with  three  very  large  record-cylinders 

9  9  9,  each  canied  on  a  mandrel  10,  mounted 
on  a  shaft  11,  provision  being  made  for  the  60 
removal  of  the  cylinders  as  in  ordinary  pho- 

nographs. In  order  that  the  cylinders  may 
be  adjusted  with  absolute  accuracy  upon  the 
mandrel,  each  cylinder  is  provided  with  a  pin 
12  in  its  edge  for  engaging  a  slot  in  a  plate  65 
13,  carried  by  the  shaft  11.  In  this  way  the 
record-cylinders  may  be  adjusted  with  abso- 

lute accuracy  and  placed  in  the  apparatus. 
The  cylinders  are  driven  in  any  suitable  way — 
as,  for  instance,  through  worm-gears  14  from  70 
a  shaft  15,  as  shown.  The  recording  devices 
16,of  any  suitable  character,  eighteen  in  num- 

ber, are  arranged  in  three  rows  of  six  each. 
These  recorders  are  pivoted  on  the  shafts  17, 
connected  together  by  a  cross-bar  18,  adapted  75 
to  be  fed  b}'  a  feed-arm  19,  engaging  a  feed- 

screw 20,  driven  bj'  geai's  21  from  one  of  the 
shafts  11.  The  feed-arm  19  is  composed,  pref- 

erably, of  two  leaf -springs  held  together  by  a 
thumb-screw  22,  which  raaj' be  released  to  dis-  80 
engage  tlie  nut  from  the  feed-screw  20,  when 
the  recorders  are  to  be  returned  to  their  nor- 

mal position.  The  forward  ends  of  the  re- 
cordei's  are  carried  on  rods  23,  which  restnoi*- 
mallj'  at  their  inner  ends  on  the  bar  18.  Each  85 
of  the  rods  23  is  provided  with  a  downturned 
arm  24,  to  which  a  release-arm  25  is  connected, 
operated  by  a  screw  26.  By  operating  the  re- 

lease-arm 25  the  arms  24  will  be  simultane- 
ously moved  to  withdraw  all  of  the  recorders  90 

from  engagement  with  the  respective  cylin- 
ders, as  will  be  understood. 

In  the  apparatus  shown  in  Figs.  1,  2,  and 
3  the  individual  records  are  made  on  the  cyl- 

inders, all  of  the  recording  devices  being  fed  95 
simultaneously,  so  as  to  make  a  series  of  spiral 
recoi'd -grooves  in  each  of  the  cylinders.  Hav- 

ing obtained  a  record  cylinder  or  cylinders 
with  a  series  of  records  therein  representing 
the  vibrations  generated  by  a  plurality  of  in-  100 
struments,  reproduction  is  effected  in  any 
suitable  wa^' — for  instance,  by  an  apparatus 
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siinilai-  to  the  recording  device,  with  the  ex- 
ception thrtt  reproducinjr-diuphragins  will  he 

made  use  of  instead  of  the  usual  recorders. 

It  will  he  of  course  understood  that  my  im- 
5  proved  apparal  us  ma}'  be  used  for  tJie  record- 

ins  and  reproduction  of  multiple  vocal  mu- 
sic— such  as  duels,  trios,  quartets,  choruses, 

choirs,  &c. — the  individual  voices  being  re- 
corded on  the  separate  recording  devices  or 

lo  the  sets  of  voices  (the  sopranos,  tenors,  con- 
traltos, bassos,  &c.)  being  recorded  on  the  in- 

dividual recorders. 

Having  now  described  nij'  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

15  Patent,  is  as  follows: 

1.  Apparatus  for  recoi-ding  phonographic- 
ally  orcliestial,  band  or  multiple  instrumental 

music,  comprisinga  plurality  of  record-cjiin- 
ders,  a  sei-ies  r)f  phonographic  recording  de- 

20  vices  cooperating  with  each  cjdinder,  means 
for  relatively  moving  the  cylinders  and  re- 

cording devices,  whereby  a  series  of  spiral 
records  will  be  formed  on  each  cylinder,  and 

means  for  simultaneously  moving  the  i-ecord- 
?5  ing  devices  toward  and  awaj'  from  said  cylin- 

ders, substantially  as  set  forth. 

2.  In  apparatus  for  recording  phonograph- 
icallj'  orchestral,  band  or  multiple  instru- 

mental music,  the  combination  of  a  series  of 

30  cylinders,  a  series  of  recording  devices  coop- 
erating with  each  of  said  cylinders,  means 

for  simultaneously  moving  all  of  the  record- 
ing devices  with  respect  to  the  cylinders, 

whereby  a  series  of    spiral  records  will  be 
formed  on  each  of  said  cylinders,  and  means  35 

for  simultaneouslj'  moving  all  of  the  record- 
ing devices  toward  or  away  from  the  respec- 
tive cylinders,  substantially  as  set  forth. 

3.  Apparatus  for  recording  phonographic- 
ally  orchestral, band  or  multiple  instrumental  40 
music,  comprising  in  combination  a  plurality 
of  record-cylinders,  a  plurality  of  recording 
devices  cooperating  with  each  cylinder,  a 

fi'ame  movable  laterally  with  respect  to  the 
cylinders  and  carrj'ingsaid  recordingdevices,  45 
means  for  rotating  the  c_ylinder<,  and  means 
for  simiiltaneousl}^  moving  said  frame  later- 

ally, substantially  as  set  forth. 
4.  Apparatus  for  recording  phonographic- 

ally  orchestral,  band  or  multiple  instrumental  50 
music,  comprising  in  combination  a  plurality 
of  record-cylinders,  a  plurality  of  recording 
devices  cooperating  with  each  cylinder,  a 
frame  movable  laterally  with  respect  to  the 
cylindersandcarrj'ingsaid  recordingdevices,  55 
means  foi'  rotating  the  cjdinders,  means  for 
simultaneously  moving  said  frame  laterally, 

and  means  for  simultaneously  moving  the  re- 
cording devices  toward  and  away  from  the 

cylinders,  substantially  as  set  forth.  60 
This  specification  signed  and  witnessed  this 

17th  day  of  February,  1899. 
BARTON  B.  HILL. 

Witnesses: 
Edward  P.  MacLean, 
John  S.  Abercrombie. 





No.  659,661.  Patented  Oct.  16,  1900. 
G.  W.  GOMBER. 

COIN  CONTROLLED  MECHANISM  FOR  PHONOGRAPHS,  &c. 

(Aj>pUcation  filed  Har.  18,  1899.) 

CNo  Model.)  ^^       -.      ,  x^    /  2  Sheets— Sheet  i. 

36. 

40    <y  /s 
/   / 'F'^.l. 

:Fit;^,2 

^^i.lH*CA>ea 

^.'     . 

U^//.     7?iUZcA.- 

Geo.  Ttr (tomie^?^ 

.  PHOTO-LITMO.,  WASHINGTON,  O   C. 





No.  659,661 

(No  Model.) 

Patented  Oct.  16,  1900. 
G.  W.  GOMBER. 

COIN  CONTROLLED  MECHANISM  FOR  PHONOGRAPHS,  &c. 

(Application  filed  Mar.  18,  1899.1 

2  Sheets— Sheet  2. 

^^ 

•WittMJSde^ 

€UtotMfr1^<^ 

:  NORRIS  PETERS  CO,  PHOTO-LITHO, 



United  States  Patent  Office. 

GEORGE  W.  GOMBER,  OF  CONYNGHAM,  PENNSYLVANIA,  ASSIGNOR,  BY 
MESNE  ASSIGNMENTS,  TO  THE  AMERICAN  MULTIPLEX  TALKING 
MACHINE  COMPANY,  OF  WEST  VIRGINIA. 

COIN-CONTROLLED   MECHANISM    FOR   PHONOGRAPHS,  8cC. 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  659,661,  dated  October  16,  1900. 
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To  alo  ivhom  it  may  concern: 
Be  it  known  that  I,  George  W.  Gomber,  a 

citizen  of  the  United  States,  residing  at  Co- 
nyngham,  in  tlie  county  of  Luzerne  and  State 

5  of  Pennsylv^ania,  have  invented  certain  new 
and  useful  Iinproveraeuts  in  Coin-Controlled 
Mechanism;  and  I  do  hereby  declare  the  fol- 

lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  ihe  invention,  such  as  will  enable  otb- 

lo  ers  skilled  in  the  art  to  which  it  appertains 
to  make  and  use  the  same. 

My  invention  appertains  to  coin-controlled 
mechanism  which,  while  xjrimarilj'  designed 
to  be  used  in  cooperation  with  phonographs 

IS  or  talking-machines,  will  be  found  equally  ef- 
ficient and  desirable  when  used  with  any  of 

the  vending-machines  as  at  present  or  other- 
wise constructed,  the  construction  involved 

in  the  coin-controlled  mechanism  proper  re- 
2o  quiring  no  modification  to  render  it  ready  for 

such  varied  uses,  it  being  hereinafter  made 
clearly  apparent  that  the  only  change  neces- 
sai'y  to  accouimodate  vny  coin-controlled  ap- 

paratus for  use  upon  other  than  a  talking- 
25  machine  applies  to  an  extension  or  arm  de- 

signed to  contact  with  a  movable  part  of  the 
mechanism  with  which  it  coacts. 

The  object  of  my  invention,  as  will  be  here- 
inafter made  fully  apparent,  is  to  produce  a 

30  coin-controlled  device  which  will  at  ail  times 
reliably  perform  its  ofhce  and  which  may  be 
instantly  adjusted  so  that  it  will  be  controlled 
hj  a  coin  of  varying  size. 

The  invention  set  forth  in  this  application 
35  is  designed  as  an  improvement  upon  thecoin- 

coniroUed  apparatus  fully  described  and 
claimed  b}"  me  in  my  application  for  Letters 
Paten  toft  he  United  States,  Serial  No.  655,267, 
filed  October  15,  1897,  and  it  will  be  seen  by 

40  comparison  of  the  details  of  construction  that 
the  parts  herein  set  forth  have  been  greatly' 
simplified  and  that  many  of  the  parts  de- 

scribed in  the  above-mentioned  application 
have  l^een  wholly  eliminated,  thus  I'endering 

45  the  present  device  much  more  simple  in  its 
character  and  cheaper  in  construction. 

Other  advantages  will  be  fully  develoi)ed 
and  made  chvir  by  reference  to  the  accompa- 

nying drawings,  in  which  — 
50       Figure  1  is  a  front  elevation  of  my(!oin-con- 

trolled  apparatus,  showing  the  front  portion 
thereof  removed  and  also  showing  a  portion 
of  the  back  part  of  the  casing  of  a  phonograph 
and  the  buttons  and  tumblers  designed  to  con- 

trol the  talking  machine,  which  this  form  of 
coin-controlled  mechanism  is  especially  de- 

signed to  actuate  and  control.  Fig.  2  is  a  per- 
spective detail  of  the  main  poi'tion  of  the  coin- 

controlled  mechanism  sliown  in  Fig.  1  sepa- 
rated from  its  coopei'ating  accessories.  Fig. 

3  is  a  perspective  view  of  the  reverse  side  of 
Fig.  1,  illustrating  details  of  construction 
which  render  the  coin-conti-olied  device  as 
disposed  in  cooperative  relationshi[)  with  the 
stops  or  buttons  and  the  levers  controlled 
thereby  as  designed  for  use  upon  a  talking- 
machine.  Fig.  4  is  a  detail  perspective  view 
of  part  of  the  mechanism  shown  in  Figs.  2  and 
3  separated  from  the  other  jDarts.  Fig.  5  is 
a  front  deviation  of  the  lid  or  front  portion 
of  the  casing,  upon  a  reduced  scale,  designed 
to  complete  the  coin-controlled  device  shown 
in  Fig.  1.  Fig.  6  shows  details  of  construc- 

tion involved  in  mj'  coin-directing  member 
shown  in  dotted  lines  in  operative  position  in 
the  extended  top  of  Fig.  1. 

By  reference  to  Figs.  1  and  2  it  will  be  ob- 
served that  the  principal  element  comprised 

in  my  coin-eonti-olled  mechanism  consists  of 
a  pivoted  member  of  peculiar  sha[)e  so  mount- 

ed in  position  that  it  will  be  actuated  by  the 
weight  of  a  coin  and  that  said  coin  will  be 
held  for  a  certain  time  in  plain  view  of  the 
operator,  and  in  order  that  all  the  details  of 
my  invention  and  their  correlatives  or  acces- 

sories may  be  individually'  i)ointed  out  said 
parts  will  be  designated  by  numerals, of  which 
1  shows  a  poi'tion  of  the  casing  of  a  phono- 

graph or  talking-machine,  2  indicating  the 
tumblers  for  controlling  the  rotation  of  the 
tablet-magazine,  while  3  represents  theactu- 
ating-buttons,each  of  which  pai'ts  will  be  here- 
inafter  more  fully  described. 
Upon  a  convenient  point  of  the  casing  1, 

lu'eterably  upon  the  left  end  thereof,  I  secure 
thereto  in  any  preferred  waj^  the  member  or 
body-section  or  chute  i,  which  is  provided 
with  the  partition  wall  or  rib  5  and  the  side 
and  end  flanges  or  ribs  6,  the  latter  being  cut 

away  for  a  portion  of  itsextent,  thereby  form- 
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ing  the  eoiu  receptacle  or  mouth  7,  while  piv- 
otally  secured  in  position  within  the  upper 
end  of  the  opening  or  recess  formed  bj^  said 
flanges  is  the  coin- directing  member  8,  held 

5  in  its  operative  position  as  by  the  pivot-point 
or  lug  9. 

It  will  be  observed  that  the  coin-directing 
member  8  is  provided  with  a  solid  end  10  and 
upon  its  opposite  end  with  the  depending 

lo  guiding-section  11,  and  as  the  weighted  end  7 
is  heavier  than  the  opposite  end  thereof  the 
coin-directing  member  is  held  normally  in  a 
horizontal  position  owing  to  the  location  of 
the  lug  or  post  12. 

15  By  reference  to  Fig.  6  it  will  be  observed 
that  the  lighter  end  of  the  member  8  is  hollow 
or  provided  with  the  vertical  opening  13  of 
sufftcient  size  to  freely  permit  a  coin  to  pass 
downward  through  the  same,  and  in  order  to 

20  insnre  that  the  coin  thus  disposed  shall  so 
act  that  it  will  elevate  the  weighted  end  10 

and  incidentallj'^  depress  the  lighter  end  I 
insure  that  said  coin  shall  be  brought  in  con- 

tact with  said  lighter  end,  which  I  accomplish 
25  by  means  of  the  guiding-finger  14,  held  in 

position  in  the  path  of  the  coin  by  means  of 
the  set-screw  15,  a  stop-pin  16  being  so  mount- 

ed in  position  that  the  downward  sweep  of 
said  finger  will  be  circumscribed.     It  is  ap- 

^o  parent  that  the  guiding-finger  14  can  be  ad- 
justed to  any  desired  position  by  means  of  the 

set-screw  15.  By  this  construction  just  de- 
scribed of  the  coin-directing  member  8  it  is 

clear  that  by  a  proper  adjustment  of  the  fin- 
35  ger  14  the  coin  cannot  drop  freely  downward 

through  the  opening  13,  since  the  coin  will 
contact  with  said  finger  and  with  the  extreme 
end  17,  and  thereby  cause  the  downward 
sweep  of  said  end  until  it  has  moved  suffi- 

40  ciently  far  away  from  the  end  of  said  finger 
to  permit  it  to  pass  between  the  end  thereof 
and  the  end  17,  when  said  coin  will  be  di- 

rected into  I  he  throat  18,  instead  of  passing 
directly  downward  into  the  throat  19  upon 

45  the  other  side  of  the  rib  5,  the  extreme  end  or 
guiding-section  11  of  the  member  8  also  tend- 

ing to  facilitate  the  delivery  of  the  coin  into 
the  throat  18,  said  end  11  being  at  this  posi- 

tion of  the  directing  member  obliquely  dis- 
50  posed  with  respect  to  the  throat  18,  as  shown 

by  dotted  lines.  It  will  therefore  be  obvious 
that  in  case  a  smaller  coin  than  that  designed 
to  actuate  the  device  is  used  it  will  drop 
straight  downward  through  the  opening  13, 

55  and  thence  into  the  throat  19  and  into  the 
cash-box  without  in  any  wise  disturbing  the 
position  of  the  member  8. 

The  back  portion  of  the  body-section  or 
(ihute  4  is  sufficiently  recessed  or  cut  away  to 

60  provide  that  the  actuating  member  20  may 
be  pivotally  mounted  between  said  body-sec- 

tion or  chute  and  the  casing  1,  as  bj^  means 
of  the  bolt  or  screw  21.  The  actuating  mem- 

ber 20,  it  will  be  seen,  consists  of  the  body 
65  i)ortion  22,  the  right  and  left  lateral  exten- 

sions 23  and  24,  respectivel}^  and  the  depend- 
ing arm  25,  the  latter  having -the  graduated 

li[)s  or  guiding-fingers  26  and  27,  the  latter 
being  designed  to  extend  freely  through  the 
radially- disposed  slots  28,  provided  in  the  70 
body-section  or  chute  4,  near  the  lower  end 
thereof,  and  inasmuch  as  said  fingers  26  and 
27  are  upon  opposite  sides  of  a  vertical  plane 
they  will  occupy  different  posiiions,  while 
operatively  disposed  with  respect  to  the  75 
throats  18  and  19,  as  will  be  hereinafter  more 
particularly  pointed  out. 

Designed  to  cooperate  with  the  actuating 
member  20  is  the  counterpoised  trigger,  con- 

sisting of  the  trigger  proper,  29,  the  hook-sec-  80 
tion  30,  and  the  weighted  or  counterpoising 
extension  31,  the  trigger  thus  formed  being 
pivotally  held  in  position  upon  the  edge  of 
the  body-section  or  chute  4  by  means  of  the 
screw  or  bolt  32,  as  clearly  shown  in  Fig.  1.  85 
The  hook-section  30  is  adapted  to  engage  the 
pin  or  stop  33,  secured  to  the  lateral  exten- 

sion 24,  near  the  outer  end  thereof,  and  there- 
by hold  the  actuating  member  in  the  posi- 

tion illustrated  in  Fig.  1,  or  in  position  ready  90 
to  receive  the  next  coin.  Any  suitable  means 

for  closing  and  breaking  a  circuit  maj"  be  so 
disposed  that  the  movement  of  the  lateral 
extension  24  may  be  utilized  to  the  best  ad- 

vantage, and  for  the  purpose  of  thisapplica-  95 
tion  I  have  shown  an  extension  or  finger  34 
as  secured  to  the  lateral  extension  24  and  de- 

signed to  contact  with  the  similarly -con- 
structed finger  35,  secured  to  the  casing  1, 

said  finirers  constituting  the  ends  of  an  elec-  10: 
trie  circuit,  as  indicated  by  the  wires  36,  and 
when  said  fingers  are  brought  together  will 
insure  that  said  circuit  will  be  closed  and  the 
motor  thereby  placed  in  connection  with  its 
battery  and  the  talking- machine  or  other  105 
mechanism  cooperating  with  said  parts  start- 

ed in  the  performance  of  its  work.  Bj^  thus 
disposing  the  trigger  proper,  29,  in  the  path 
of  the  coin  as  it  falls  down  the  throat  IS  I 
insure  that  the  weight  of  such  coin  will  cause  ric 
said  trigger  to  move  downward  sufficiently 
to  contact  with  the  beveled  face  37,  and  thus 
be  disposed  out  of  the  way  of  the  coin  and 
permit  it  to  continue  upon  its  downward 
course  until  it  comes  in  contact  with  thefin-  115 
ger  26,  when  the  coin  will  be  checked  and 
held  in  plain  view  of  the  operator  through 
the  opening  38,  formed  in  the  front  portion 
39  of  the  coin  chute  or  bodj^  4,  it  being  un- 

derstood that  said  front  portion  may  be  held  i20| 
in  position,  as  by  screws  passing  through  the 
apertures  40,  formed  therein  and  also  pro- 

vided in  the  body-section  4. 
The  parts  as  illustrated  in  Fig.  1,  it  will  be 

seen,  are  disposed  in  position  ready  for  the  125 
reception  of  a  coin  which  may  be  dropped 
into  the  opening  7  and  will  thence  pass  into 
contact  with  the  member  8  and  the  finger  14, 

swinging  the  front  end  of  said  member  down- 
ward until  it  has  assumed  the  position  indi-  130! 

cated  hy  the  dotted  lines,  which  will  cause 
the  coin  to  be  directed  into  the  throat  18,  the 

upper  end  of  the  rib  5  being  tapered  to  fa- 
cilitate this  movement  of  the  coin, which  will 
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then  strike  the  trigger  29  and  release  the  hook- 
section  30  from  its  engagement  with  tlie  post 
of  stud  33,  and  thereby  permit  the  weight  41 
to  assert  itself  and  swing  the  entire  member 

5  20  upon  its  pivot-post  21,  and  thereby  bring 
the  finger  26  into  the  path  of  the  falling  coin, 
thus  checking  further  dovvnward  movement 
of  said  coin  until  the  weighted  end  41  is  again 
raised,  as  by  the  movement  of  the  diaphragm- 

lo  carriage  or  by  the  contact  of  an  arm  mounted 
on  said  carriage,  as  will  be  more  readily  un- 

derstood by  reference  to  my  former  applica- 
tion above  specifically  referred  to. 

The  throat  19  is  provided  for  the  reception 
15  of  a  coin  other  than  that  designed  to  actuate 

the  member  8,  as  a  coin  of  smaller  size  will  not 
contact  with  the  guiding-finger  14,  but  will 
drop  straight  downward  into  the  throat  19 
and  be  thus  kept  out  of  contact  with  the  trig- 

20  ger-section  29,  the  result  being  that  the  parts 
of  my  coin-controlled  apparatus  will  remain 
unaffected,  though  said  coiu  will  be  passed 
into  the  cash-box  via  the  throat  19. 

The  underside  of  the  weighted  section  41 
25  is  preferably  provided  with  a  curved  face  to 

insure  that  it  maybe  accurately  lifted  by  the 
movement  of  the  carriage  as  it  travels  back 
to  the  initial  point.  When  the  weight  is  com- 

pletely elevated,  the  hook-section  30  will  by 
30  reason  of  the  weight  31  be  brought  into  en- 

gagement with  the  post  or  stud  33,  and  thus 
hold  the  weight  41  in  an  elevated  position 
until  the  next  coin  is  placed  in  the  opening 
7,  when  the  operation  will  be  repeated,  it  be- 

35  ing  understood  that  the  preferable  construc- 
tion of  the  front  part  of  the  casing  39,  form- 

ing a  cover  for  the  body-section  4,  shall  be 
provided  with  an  opening  of  sufficient  extent 
to  enable  two  or  more  coins  to  be  disposed 

40  alwaj^s  in  view  through  the  opening  38. 
The  rib  6,  adjacent  to  the  trigger,  is  prefer- 

ably cut  away  to  permit  the  free  play  of  the 
latter  in  the  performance  of  its  work,  and  in 
order  to  illustrate  how  easily  my  coin-con- 

45  trolled  apparatus  may  be  placed  in  coopera- 
tion with  a  talking-machine  mechanism  at- 

tention is  called  to  Fig.  3,  in  which  it  will  be 
seen  that  the  series  of  buttons  3  extend  en- 

tirely through  the  casing  1  and  arepivotallj^ 
50  secui'ed  to  their  respective  levers,  (designated 

by  the  numeral  42,)  all  of  said  levers  being 
held  normally  outward  at  their  lower  ends  by 
means  of  the  individual  spring  45,  provided 
for  each  of  said  levers. 

55  Pivotally  secured  to  each  of  the  lower  ends 
of  the  levers  42  is  an  individual  tumbler  46, 
which  extends  loosely  through  an  opening  in 
the  casing  1  and  is  designed  to  engage  its  re- 

spective slot  or  opening  provided  in  the  head 
60  of  the  magazine,  as  set  forth  in  my  applica- 

tion above  referred  to  and  to  which  I  deem 

it  unnecessary  to  further  refei"  in  this  case. 
The  crank-shaft  47  is  mounted,  prefei'ablj', 

in  a  horizontal  plane  and  is  held  in  position 
6.1:;  by  the  brackets  4H  and  49,  one  end  of  said 

shaft  having  the  crank  portion  50,  while 
the  opposite  end  thereof  has  the  controlling- 

lever  or  right-angled  extension  51,  to  the  free 
end  of  which  is  pivotally  secured  the  con- 
tiolling-rod  52,  the  upper  end  of  which  ex-  70 
tends  loosely  through  the  vertically-disposed 
slot  53,  provided  in  the  bracket  54,  which 
latter  is  permanently  attached  to  the  inner 
side  of  the  actuating  member  20  by  means  of 
the  rivets  55,  as  shown  in  Fig.  2,  it  being  75 
understood  that  an  opening  56  is  to  be  pro- 

vided in  the  casing  to  permit  the  free  upward- 
and-downward  movement  of  said  bracket  54 
as  it  is  moved  bj^  the  operation  of  the  weight 
41.  The  lever-section  51  is  held  normally  80 
upward  by  means  of  the  spring  57,  the  lower 
end  of  which  engages  said  lever,  while  the 
upper  end  is  secured  in  any  preferred  way, 
as  by  the  bolt  58. 

The   position  indicated   by    Fig.   3   corre-  85 
sponds  to  the  position  indicated  by  Fig.  1 — 
that  is  to  saj%  the  parts  are  shown  in  said  views 
as  being  disposed  ready  for  the  reception  of 
a  coin,  which  when  placed  in  position  will 
force  the  trigger  29  downward  and   permrti  90 
the  weight  41   to  raise  the  latei'al  extension 
24,  which   will  elevate  the  bracket  54,  and 
thereby  permit   the    lever-section   51    to  be 
drawn  upward  by  the  spring  57,  thus  dispos- 

ing the  crank-section   50,  so  that  it  will  fly  95 
upward  and  secure  the  lower  ends  59  of  the 
levers  42,  so  as  to  hold  the  tumbler  attached 
thereto  in  an  extended  position,  so  rhat  it 
will  come  in  contact  with  its  respective  slot 
formed  in  the  head  of  the  tablet-magazine,   100 
which  will  insure  that  said  magazine  will  be 
stopped  when   the  selected  tablet  has  been 
brought  under  the  diaphragm. 

By  providing  the  slot  53  instead  of  a  sim- 
ple aperture  I  am  enabled  to  make  it  pos-  105 

sible  to  push  in  any  of  the  buttons  without 
accomplishing  any  result  whatever,  inas- 

much as  the  crank-section  50  will  be  held  out 
of  contact  with  the  ends  59  of  the  levers  42, 
thus  making  it  possible  to  freely  push  in  any  1 10 
or  all  of  the  buttons  without  accomplishing 
any  other  result,  as  said  buttons  will  be  again 
moved  outward  when  released  bj'  the  action 
of  the  spring  45. 

To  better  illustrate  the  importance  of  the  115 
slot  53  and  the  different  result  obtained  than 
would  be  the  case  if  a  simple  aperture  were 
provided  in  lieu  thereof,  it  will  be  observed 
that  when  the  machine  is  in  its  operative  po- 

sition and    the  weight  41   consequent!}'  de-   120 
pressed  the  curved  faces  of  the  ends  49  will 
simply    ride  over  the  crank-section  50  and 
push   the  same  downward  sufficiently  to  en- 

able said  end  to  pass  said  section,  the  slot  53 

permitting   this  pla^'  or  movement  of  said   125 
crank -section  without  in  any  wise  disturb- 

ing the  contact  between  the  fingers  34  and 
35,  which  would  not  be  possible  if  a  simple 
aperture  were  provided,  as  in  that  ease  any 
downward   movement  of   the   crauk-section   130 
would  so  act  upon   the   lever-section  51  that 
the  bracket  54  would   be  drawn  downward, 
and  thereby  incidentally  depress  the  lateral 
extension  24  sufficiently  to  bring  said  fingers 
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out  of  contact  with  each  other,  and  thus  break 
the  circuit  and  stop  the  motor  and  perhaps 
leave  the  phonograph  in  a  lialf-operated  con- 
dition. 

5  The  actuating  member  20,  it  will  be  ob- 
served, may  be  very  cheaply  formed  of  sheet 

metal  or  the  like,  while  the  weighted  section 
and  the  bracket  54  are  attached  in  any  pre- 

ferred way,  as  by  the  means  illustrated,  and 
lo  it  will  be  further  observed  that  the  other 

parts  of  my  coin-controlled  mechanism  are 
equally  simple  in  character  and  may  there- 

fore be  produced  for  a  very  low  price,  and 
while  my  main  object  has  been  to  follow  the 

15  guidance  of  simplicitj'  in  my  work  of  produc- 
ing the  various  parts,  yet  I  have  not  in  any 

way  sacrificed  utility  and  eft'eetivcTiess  of  op- 
eration, as  said  parts  will  be  found  amply  suf- 

ficient to  reliably  perform  the  simple  duties 
20  required  of  them. 

While  I  have  described  the  preferred  con- 
struction to  be  followed  in  the  production  of 

th#  several  parts  of  my  coin-controlled  appa- 
ratus, it  will  be  understood  that  I  desire  to 

25  comprehend  by  this  application  the  substan- 
tial equivalent  thereof,  and  I  do  not,  there- 

fore, wish  to  be  confined  strictly  to  the  exact 
showing  herein  set  forth. 

Believing  that   the   advantages  and  con- 
30  struction  of  ray  invention  have  been  made 

full  J'  apparent  from  the  foregoing  specifica- 
tion, considered  in  connection  with  the  ac- 

companying drawings,  I  will  now  point  out 
what  I  claim  as  new  and  desire  to  secure  by 

35  Letters  Patent,  viz: 
1.  In  a  coin-controlled  mechanism,  the  com- 

bination with  a  conveying-chute,  of  a  pivoted 
actuating  member  having  a  depending  por- 

tion carrying  right-angled  extensions, said  ex- 
40  tensions  being  adapted  to  extend  into  said 

chute,  and  a  trigger  designed  to  hold  said 
member  until  released  by  the  falling  coin,  as 
specified  and  for  the  purpose  set  forth. 

2.  In  coin-controlled  mechanism,  the  com- 
45  bination  of  the  body  -  section,  a  pivotally- 

mounted  coin-directing  member,  adjusting 
means  entirely  separate  from  said  member  to 
limit  its  movement,  and  a  trigger  actuated  by 
the  falling  coin,  all  arranged  as  set  forth. 

50  3.  In  coin-controlled  mechanism,  the  com- 
bination of  the  section  provided  with  a  chute, 

a  vertical  rib  central  of  the  chute,  a  pivoted 
actuating  member  having  lateral  extensions 
and  a  central  depending  end  having  means 

55  to  receive  and  then  release  the  coin,  as  set 
forth. 

4.  In  a  coin-controlled  mechanism,  the  com- 
bination with  a  chute  or  body-section  having  a 

double  throat,  one  of  which  is  to  receive  the 
60  false  coin,  while  the  other  is  to  receive  the 

true  coin,  of  a  pivoted  actuating  member  hav- 
ing a  depending  portion  cari*ying  right-an- 
gled extensions,  which  extend  looselj'  through 

apertures  provided  in  said  chute  and  reach 
65  into  and  across  said  throats, whereby  the  fall- 

ing true  coin  will  be  checked  and  held  in  plain 
view  of  the  operator  until  said  pivoted  mem- 

70 

75 

ber  is  restored  to  the  position  ready  for  the 
reception  of  the  next  coin,  as  specified  and 
for  the  purpose  set  forth. 

5.  In  coin-controlled  mechanism,  the  coin- 
directing  counterpoised  member  8  having  an 
integral  depending  extension  11  and  vertical 
opening  13,  in  combination  with  an  adjust- 

able guiding-finger  14  entirely  separate  from 
said  member,  all  arranged  as  set  forth. 

6.  In  a  coin-controlled  mechanism  for  pho- 
nographs, the  herein-described  double  throat 

18  and  19,  a,  pivoted  counterpoised  member  8 
and  a  guiding-finger  14  so  disposed  in  the  80 
path  of  the  falling  coin  that  the  latter  will  be 
directed  into  the  throat  18;  a  pivoted  mem- 

ber having  a  depending  portion  carrying  out- 
wardly-extending fingers  26  and  27;  a  coun- 

terpoised extension  41  having  a  curved  outer  85 
face  adapted  to  be  contacted  by  an  arm  of 
the  diaphragm-carriage,  and  a  trigger  pro- 

vided with  a  hook  extension;  a  counterbal- 
ancing-section  and  a  trigger  extension  proper, 
said  hook  being  adapted  to  engage  a  pin  car- 

ried by  said  pivoted  member  and  thereby 
hold  the  weight  of  the  end  of  said  member  in 
an  elevated  position  until  released  by  the 
falling  coin,  as  specified  and  for  the  purpose 
set  forth. 

7.  As  an  improvement  in  coin-controlled 
mechanism  for  phonographs,  vending -ma- 

chines or  the  like,  a  coin-chute  having  a  dou- 
ble throat;  a  coin-directing  pivoted  member 

90 

95 

8  and  a  guiding-finger  14  so  mounted  in  said 1 001 
chute  that  the  coin  will  be  directed  into  the 

throat  designed  for  its  reception  and  a  trig- 
ger mechanism  so  disposed  in  the  path  of  the 

falling  coin  that  it  will  be  actuated  thereby 

and  incidentallj'  release  a  pivoted  member  105J 
and  thereby  close  an  electric  circuit  control- 

ling the  motor  of  the  phonograph,  as  speci- 
fied and  for  the  purpose  set  forth. 

8.  The  herein -described  coin -controlled 
mechanism  for  talking-machines  consisting  noi 
of  a  coin-chute  having  a  double  throat  in  its 
lower  end,  a  pivoted  coin -directing  member 
mounted  in  the  upper  end  of  said  chute;  a 
pivoted  member  22  having  the  lateral  exten- 

sions 23  and  24  and  the  depending  portion  25;  115] 
outwardly-extending  fingers  26  and  27  car- 

ried by  said  depending  portion  and  a  bracket 
54  provided  with  a  slot  53  and  adapted  to  ex- 

tend loosely  through  the  wall  of  the  support- 
ing-casing; a  series  of  buttons  and  levers  1201 

therefor  adapted  to  cooperate  with  the  carry- 
ing-magazine; a  crank-shaft  in  cooperation 

with  said  levers  at  one  end,  while  the  oppo- 
site end  thereof  is  provided  with  the  lever- 

section  51,  a  shaft  pivotally  connected  to  said  135] 
lever-section  and  loosely  fitting  in  said  slot 
and  a  spring  adapted  to  hold  said  extension 
normally  upward,  all  combined  in  the  man- 

ner specified  and  for  the  purjiose  set  forth. 
9.  As  an  improvement  in  coin-controlled  r3oj 

mechanism,  the  combination  with  a  chute 
having  a  double  throat  in  its  lower  portion 
and  a  pivoted  actuating  member  having  fin- 

gers 26  and  27  extending  into  said  throats;  a 
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counterpoised  trigger  having  a  hook  so  dis- 
posed in  the  path  of  the  falling  coin  that  said 

hook  will  be  released  from  engagement  with 
said  pivoted  member  and  permit  the  same  to 

5  move  upon  its  pivot  21;  a  bracket  secured  to 
said  pivoted  member  and  extending  loosely 
through  an  aperture  in  the  casing;  said 
bracket  being  formed  with  a  slot  53  and  a 
shaft,  the  upper  end  of  which  is  adapted  to 

lo  loosely  play  in  said  slot  whereby  compensa- 
tion is  made  for  the  movement  of  said  shaft 

without  disturbing  the  position  of  said 
bracket  or  the  pivoted  member  to  which  it  is 
secured,  as  specified  and  for  the  purpose  set 

15  forth. 
10.  As  an  improvement  in  coin-controlled 

mechanism  for  phonographs  or  the  like,  a 
chute  having  a  partition  wall  or  rib  5  in  its 
lower  portion  and  a  pivoted  member  8  dis- 

20  posed  in  its  upper  portion;  a  gniding-fiuger 
14  adapted  to  cooperate  with  said  pivoted 
member  whereby  the  coin  will  be  checked  un- 

til said  member  is  moved  downward  by  the 
weight  of  the  coin,  a  pivoted  actuating  mem- 

25  ber  having  a  depending  portion  carrying 
downwardly-extending  members  26  and  27; 
slots  formed  in  said  chute  through  which  said 

members  may  loosely  extend,  said  membei's 
being  so  formed  with  respect,  to  each  other 

30  that  thej'  will  rest  upon  either  side  of  a  ver- 
tical plane,  whereby  when  the  trigger  is  re- 

leased by  the  falling  coin  the  member  26  will 
move  into  position  to  hold  said  coin  in  plain 
view  of  the  operator  until  the  trigger  has 

35  again  been  placed  by  the  movement  of  the 
diaphragm-carriage  in  a  set  position  ready 

for  the  next  succeeding  coin,  as  specified  and 
for  the  purpose  set  forth. 

11.  As  an  improvement  in  coin-controlled 
mechanism,  the  herein  -  described  pivoted  40 
member  having  the  weighted  end  41  and  the 
extension  24  and  further  provided  with  a  de- 

pending portion  25  having  separated  right- 
angled  extensions  26  and  27,  the  former  be- 

ing above  the  latter,  said  parts  being  so  dis-  4.5 
posed  that  they  will  alternately  rest  in  the 
path  of  a  falling  coin  and  temporarily  check 
and  then  release  said  coin  in  its  downward 
movement,  as  specified  and  for  the  purpose 
set  forth.  50 

12.  In  coin-controlled  apparatus,  the  com- 
bination of  a  pivoted  actuating  member  hav- 

ing an  arm  provided  with  a  slotted  bracket, 
a  crank-shaft  47,  a  controlling-rod  working 
in  said  slot  and  connected  to  the  crank-shaft  55 
and   levers  carrying  buttons  controlled  by 
said  shaft,  all  arranged  as  set  forth. 

13.  In  coin-controlled  apparatus,  a  pivoted 
actuating  member  provided  with  a  slotted 
bracket,  levers  having  buttons  and  means  60 
connecting  said  bracket  and  buttons,  all  op- 
eratively  combined  as  set  forth. 

14.  In  coin-controlling apparatns,a pivoted 
actuating  member  provided  with  a  slotted 
bracket,  as  set  forth.  65 

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

GEORGE  W.  GOMBER. 

Witnesses : 
I.  M.  Hunter, 
Geo.  W.  Radler. 
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To  all  whom  it  may  concern: 
Be  ii  known  that  I,  George  W.  Gomber,  ji 

citizen  of  the  United  States,  residing  at  Co- 
nyngham,  in  the  county  of  Luzerne  and  State 

S  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking -Ma- 
cliiues;  and  I  do  herebj'  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

lo  in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 

My  invention  has  relation  to  phonographs, 
and  more  particularly  to  the  construction  of 
certain    parts   thereof   whereby  a  series  of 

IS  tablets  is  provided  and  placed  under  the  easy 
control  of  the  operator,  enabling  the  use  of 
one  tablet  to  readily  follow  its  predecessor 
as  the  result  of  partly  rotating  the  magazine, 
a  valuable  desideratum  when  a  long  speech 

2o  or  continuous  line  of  work  is  to  be  followed 
or  when  the  matter  treated  is  broken  into 

several  distinct  subjects.  It  will  be  appar- 
ent, therefore,  from  the  foregoing  that  the 

object  of  my  invention  is  to  place  at  the  dis- 
ss posal  of  the  operator  a  number  of  tablets, 
the  quantity  being  determined  b}'  the  size  of 
the  magazine  employed,  enabling  each  tablet 
to  be  readily  placed  in  or  out  of  their  order 
under  the  reproducing  or  transcribing  stylus 

30  without  the  loss  of  time  or  interruption  to 
the  line  of  thought  or  a  break  in  the  work  in 
hand.  All  of  these  features  will  be  clearly 
set  forth  in  the  accompanying  specification 
and  drawings. 

3S  Referring  to  the  drawings,  Figure  1  is  a 
side  elevation  of  the  various  parts  of  my  in- 

vention assembled  in  their  respective  opera- 
tive positions.  Fig.  2  is  a  longitudinal  ver- 
tical section  of  Fig.  1.     Fig.  3  is  an  end  view 

40  of  the  magazine.  Fig.  4  is  a  view  of  the  edge 
and  the  inner  face  of  the  retaining  head  or 
disk.  Fig.  5  is  a  detail  of  the  secui'ing  de- 

vice for  the  head  of  the  magazine,  showing 
the  shaft  to  which  it  is  secured  with  the  tab- 

4S  let-mandrel  removed  and  also  showing  the 
inner  face  of  the  fixed  head  of  the  magazine. 
Fig.  6  is  a  detail  of  the  individual  releasing 
device  for  the  spindles.  Fig.  7  is  a  detail  of 
a  preferred  form  of  clutch  for  forming  con- 

nection between  the  screw  -  threaded  shaft  so 
and  the  tablet-spindles. 

Incident  to  the  carrjnng  out  of  my  inven- 
tion I  provide  certain  preferred  details  of 

construction  which  will  be  for  convenience 
of  description  designated  by  figures,  each  55 
figure  comprehending  the  same  part  through- 

out the  sevei'al  views. 
In  order  to  form  a  group  or  plurality  of 

tablets,  I  provide  the  magazine  1,  which  is  a 
comprehensive  terra  to  designate  the  disks  2  3  60 
and  the  central  shaft  4,  securing  the  disks 
together  at  a  proper  distance  from  each  other 
to  accommodate  the  mounting  of  a  plurality 
of  tablet-carrying  mandrels  5.  Said  mandrels 
are  removably  mounted  in  suitable  bearings,  65 
preferably  at  equal  distance  from  each  other, 
in  the  periphery  of  the  disks  2  3. 

The  disk  or  head  2  is  fixedly  secured  to 
the  shaft  4,  while  the  disk  or  head  3  is  re- 

movably attached  to  said  shaft  by  means  of  70 
the  set -screw  6  and  the  clamp  7,  said  set- 
screw  taking  into  a  central  bore  provided  in 
the  end  of  said  shaft  and  bringing  pressure 
to  bear  against  the  clamp,  and  thus  locking 
the  head  3  into  its  operative  position.  75 

The  removable  head  3  is  provided  with  the 
central  bore  8,  having  the  lateral  enlarge- 

ments 0,  practically  providing  an  elliptical 
opening  in  addition  to  said  bore,  with  which 
elliptical  opening  the  clamp  7  in  size  and  80 
shape  exactly  coincides,  and  it  will  be  under- 

stood that  when  said  clamp,  which  is  loosely 
mounted  upon  the  shaft  of  the  screw  6,  is 
brought  into  registration  with  the  elliptical 
opening  thus  formed  the  head  3  may  be  re-  85 
leased  from  the  end  of  the  shaft  4  snfiiciently 
to  allow  the  tablet- bearing  mandrel  to  be  re- 

moved and  replaced  as  desiied. 
Each  of  the  tablet-bearing  spindles  5  con- 

sists of  the  cylindrical  body  10,  of  the  usual  90 
or  anj'  preferred  construction,  and  have  upon 
one  end  the  trunnions  11,  adapted  to  be  re- 

ceived by  suitable  bearings  12,  provided  in 
the  fixed  head  or  disk  2,  while  the  other  end 
of  said  mandrel  is  preferablj^  provided  with  95 
the  central  recess  13,  adapted  to  receive  the 
bearing-points  14,  carried  by  the  periphery 
of  the  removable  disk  3.     The  bearing-points 
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14  thus  provided  for  each  of  the  tablet-car- 
rj'ing  mandrels  may  be  fixedly  secured  to 
the  periphery  of  the  removable  disk  3,  though 
I  prefer  to  so  mount  them  that  they  may  be 

5  readily  witbdrawu  fi-om  engagement  with  the 
central  recess  in  the  end  of  the  mandrels  by 
means  of  the  spring-levers  15.  Each  of  these 
levers  consists  of  a  piece  of  steel  or  other 
suitable  material  and  has  one  end  thereof  se- 

lo  cured  to  the  head  3  near  the  periphery  of  its 
central  bore,  while  the  other  end  of  the  spring 
thus  provided  reaches  slightly  past  the  edge 
of  said  head  and  terminates  in  a  suitably- 
formed  handle  16  for  manual  control.    Each 

15  of  the  springs  has  secured  to  it  the  bearing- 
points  14,  which  take  loosely  through  aper- 

tures 17,  provided  in  the  disk,  into  engage- 
ment with  tlie  central  recess  provided  in  the 

opposing  end  of  the  tablet-carrying  mandrel. 
20  The  tension  of  said  springs  is  normally  dis- 

posed so  that  the  bearing  -  points  will  be 
brought  firmly  into  engagement  with  the 
mandrels,  and  by  overcoming  the  tension  of 
the  springs  said  bearing-points  maybe  with- 

25  drawn   from    their  engagement,   permitting 
the  read}'  release  or  replacement  of  any  one  of 
the  cylinders  and  the  tablets  carried  thereby. 

The  form  of  construction  just  described 
for  providing  a  releasing  device  for  the  tab- 

30  lets  is  desirable  when  but  one  of  the  tablets 
is  to  be  removed,  while  the  releasing  device, 
as  exemplified  by  the  retaining-screw  6  and 
clamp  7,  is  preferable  when  access  is  desired 
to  a  battery  of  tablets.    It  will  be  understood, 

35  therefore,  that  both  constructions  may  be  em- 
ployed at  the  same  time  and  the  independent 

or  simultaneous  release  of  the  tablets  be  ef- 
fected, as  desired. 

In  assembling  the  several  parts  of  the  maga- 
40  zine  just  referred  to  in  detail  the  tablet-cai'- 

rying  mandrels  are  severally  placed  in  posi- 
tion by  entering  the  trunnions  thereof  in  their 

respective  bearings  pi-ovided  in  the  fixed 
head,  when  the  removable  head,  with  its  se- 

45  ries  of  bearing-points,  is  placed  in  position 
upon  the  end  of  the  shaft  after  first  causing 
the  ends  of  the  clamp  to  register  with  the 
openings  9.  After  the  head  3  is  thus  placed 
upon  the  shaft  the  clamp  is  placed  in  a  posi- 

50  tion  at  right  angles  to  the  ellipse  formed  by 
the  openings  9,  when  the  retaining-screw  6 
is  turned  home  upon  the  clamp,  bringing  the 
same  to  bear  tightly  against  the  head  and 
holding  it  for  rotation  with  the  shaft  and  at 

55  the  same  time  forcing  the  bearing-points  14 
into  their  respective  seats  in  the  ends  of  the 
cylinders. 

The  shaft  4  is  supported  at  its  inner  end  in 
a  suitable  seat  or  bearing  provided  in  stand- 

60  ard  20,  while  its  outer  end  is  unsupported, 
and  upon  said  shaft  the  magazine  is  adapted 
to  be  manually  rotated  in  either  direction  at 
the  will  of  the  operator,  enabling  him  to  bring 
any  preferred  tablet  into  connection  with  the 

65  stylus. 
The  trunnions  11  are  preferably  formed  so 

as  to  extend  entirely  through  the  fixed  head 

2  and  terminate  in  any  preferred  form  of 
clutch  mechanism  for  engagement  with  its 
complement  upon  the  end  of  the  diaphragm-  70 
controlling  shaft  21.  This  shaft  I  mount  in 
a  hoiizonlal  plane  by  means  of  the  standards 
20  22,  provided  with  suitable  bearings  23  24, 
which  will  admit  of  the  shaft  21  having  a  lon- 

gitudinal reciproeatory  movement  therein.       75 
The  shaft  21  is  actuated  in  any  preferred 

waj',  though  I  have  shown  a  pulley  25  upon 
its  outer  end.  The  shaft  21  pj'ojeets  entirely 
through  the  pulley  25  and  is  provided  with 
the  peripheral  groove  26,  adapted  to  be  en-  8c 
gaged  b}'  the  arm  27,  attached  to  the  lever  28. 
Said  lever  is  mounted  in  an  upright  position 
and  is  provided  with  the  bearing  29,  so  placed 
that  its  end  will  enter  a  suitable  bore  in  the 
end  of  the  shaft.  85 

By  the  construction  above  set  forth  it  will 
be  seen  that  by  means  of  the  lev^er  28  the 
shaft  21  may  be  drawn  outward  from  engage- 

ment with  the  ends  of  the  mandrels.  The 
lever  28  is  normally  held  with  its  contact  90 
point  29  against  the  end  of  the  shaft  bj'  means 
of  the  spring  30,  reaching  from  the  lever  to 
post  22,  forcing  the  shaft  21  into  engagement 
with  the  end  of  the  mandrel. 

It  will  be  understood  that  any  mechanical  95 
equivalent  may  be  employed  to  reciprocate 
the  shaft  21,  and  I  therefore  do  not  wish  to 
be  confined  to  the  means  I  have  set  forth. 

The  sound-box  31,  with  its  accompanying 
stylus,  is  mounted  over  the  tablet  preferably  100 
bj'  the  means  more  fully  shown  in  Fig.  1  of 
the  drawings — that  is  to  say,  a  follower  39,  of 
the  usual  construction,  is  mounted  upon  the 
threaded  shaft  21  and    has  the  depending 
anchor  40,  the  lower  end  of  which  engages  105 

with  the  guide  -  rod  18"^,  and  being  loosely 
mounted  thereon  rides  freely  from  one  end 
to  the  other  as  the  follower  is  actuated  posi- 

tively or  reversely,  all  of  which  will  be  clearly 
understood.     Said  follower  also  has  erected  no 
upon  the  upper  side  the  post  41,  upon  which 
is  pivoted  the  bifurcated  end  of  the  holder  42. 
Said  holder  has  secured  thereto  the  sound- 
conveying  tube  43,  of  sutficient  length  to  hold 
the  sound-box  (to  which  it  is  connected)  in  115 
its  operative  position  over  the  tablet.     Said 
arm  takes  loosely  through  an  aperture  pro- 

vided in  the  upper  end  44  of  the  standard  20, 
and  as  the  follower  is  reciprocated  by  action 
of  the  shaft  a  similar  movement  will  be  im-  120 
parted  to  the  sound-box.     It  will  of  course 
be  understood  that  other  means  may  be  em- 

ployed for  actuating  the  sound-box,  and  I  do 
not,  therefore,  wish  to  be  confined  to  the  con- 

struction above  set  forth.    The  upper  part  of  125 
the  holder  has  secured  thereto  the  terminal 
thimble  45, of  the  usual  construction,  suitable 
for  receiving  the  usual  flexible  tube  to  con- 

vey the  sound  to  the  ears  of  the  operator,  and 
as  the  arm  43  is  hollow  direct  connection  with  130 

the  sound-box  is  efi'ected,  thus  providing  an unobstructed  conduit  for  the  sound  to  travel 
to  the  operator. 

In  operation  the  follower  39  is  drawn  to  the 
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extreme  outer  end  of  the  shaft  21,  which  may 
be  effected  by  reverse  rotation  or  by  a  suit- 

able releasing  device  attached  to  the  follower 
(not  shown)  when  the  sound-box  is  simul- 

5  laneously  brought  to  the  inner  end  of  the 
tablet,  causing  the  stylus  to  drop  into  the 
initial  end  of  the  record,  when  by  the  appli- 

cation of  suitable  motive  power  the  shaft  will 
be  rotated,  causing  the  follower  to  travel  to- 

lo  ward  the  magazine,  thus  driving  the  sound- 
box over  the  record  synchronously  with  re- 

spect to  the  formation  thereof. 
The  arm  43  is  so  constructed  as  to  enable 

the  expeditious  removal  of  the  sound-box 
15  carrying  the  transcribing  stylus  and  to  per- 

mit the  replacement  thereof  by  a  sound-box 
carrying  a  recording-stylus,  which  of  course 
is  practicallj"  the  usual  construction  em- 

ployed, as  will  be  appreciated  by  thovse  con- 
20  versant  with  the  ait. 

Believing  that  the  advantages,  the  opera- 
tion, and  the  construction  of  my  improve- 

ments in  phonographs  will  be  clearly  under- 
stood from  the  foregoing  specification,  taken 

25  in  connection  with  the  accompanying  draw- 
ings, further  reference  is  dispensed  with. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is 

having  a  shaft,  a  head  fixed  in  relation  to  the 
shaft,  a  removable  head  and  springs  carry- 

ing spindles  passing  through  the  removable 
head  and  engaging  the  ends  of  the  tablets, 

35  all  combined  as  set  forth. 
2.  In  a  talking-machine,  a  tablet-magazine 

1.  In  a  talking-machine,  a  tablet-magazine 

having  mandrels  and  a  removable  head, 
springs  carrying  pointed  spindles  passing 
through  said  head  and  engaging  an  end  of 
each  mandrel,  all  combined  as  set  forth.  40 

3.  In  a  talking-machine,  a  tablet-magazine 
having  a  removable  head  carrying  spring- 
controlled  spindles,  as  set  forth. 

4.  In  a  talking-machine  provided  with  a  re- 
movable and  a  non -removable  head,  man-  45 

drelshavingoneend  terminatingin  trunnions 
seated  in  the  non-removable  head,  the  remov- 

able head  carrying  spring-controlled  spindles 
engaging  the  other  end  of  the  mandrel,  all 
combined  as  set  forth.  50 

5.  In  a  talking-machine,  a  tablet-magazine 
provided  with  a  non-removable  and  a  remov- 

able head,  the  latter  carrying  independent 
spring-controlled  spindles  engaging  one  end 
of  a  mandrel  whereby  any  individual  man-  55 
drel  may  be  removed  without  disturbing  the 
other  mandrels,  all  combined  as  set  forth. 

6.  In  a  talking-machine,  a  tablet-magazine 
provided  with  a  shaft  and  having  a  non-re- 

movable and  a  removable  head  having  an  60 
oblong  aperture  therein  and  carrying  spring- 
controlled  spindles,  and  a  rod  extending 
through  the  shaft  and  having  a  retaining- nut 
corresponding  in  form  to  the  aperture,  where- 

by a  quai'ter-turn  will  lock  said  head  in  po-  65 
sition,  all  combined  as  set  forth. 

In  testimony  whereof  I  affix  mj'  signature 
in  presence  of  two  witnesses. 

GEORGE  W.  GOMBER. 
Witnesses: 

Harry  F.  Gomber, 
j.  b.  bohlander. 
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To- all  ivhom  it  may  concern: 
Be  it  known  that  I,  George  W.  Gomber,  a 

citizen  of  the  United  States,  residing  at  Co- 
nyngham,  in  the  county  of  Luzerne  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking -Ma- 

chines; and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

ID  in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 

One  object  of  my  invention  is  to  render  a 
talking-machine  easily  operative  and  com- 

pletely under  the  control  of  the  person  using 
15  it,  and  relates  to  certain  details  involved  in 

the  construction  of  various  parts,  as  will  be 
more  particularly  pointed  out  in  the  append- 

ed claims. 
A  further  result  which  I  aim  to  produce  is 

20  involved  in  the  construction  and  couibination 

of  the  parts  necessary  to  provide  a  reproduc- 
iug-stylus  that  will  readily  follow  the  line  of 
record. 

A  further  object  is  to  provide  a  paring- 
25  knife  for  placing  a  perfectly-finished  surface 

upon  the  tablet  or  for  restoring  such  surface 
after  the  tablet  has  been  filled  with  a  record. 

In  developing  my  invention  I  aim  at  sim- 
plicity of  construction  of  the  details  involved 

30  and  provide  that  such  details  will  be  fully 
under  the  control  of  the  operator,  while  my 
improved  paring  device  for  preparing  the  sur- 

face of  the  tablet  for  further  use  may  be  at- 
tached to  or  mounted  upon  the  phonograph- 

35  carriage  as  now  usually  constructed,  though 
it  is  especially  applicable  to  the  form  of  car- 

riage which  I  have  herein  described. 
The  advantages  above  set  forth  are  at- 

tained by  means  of  the  special  construction 
40  and  adaptation  of  parts  and  their  substantial 

equivalents  referred  to  in  the  following  speci- 
fication and  illustrated  by  the  accompanying 

drawings,  and  in  conformity  with  this  plan — 
Figure  1  is  a  top  plan  view.     Fig.  2  is  a 

45  front  elevation  showing  one  sound-box  dis- 
posed in  cooperation  with  the  tablet.  Fig.  3 

is  a  section  of  Fig.  1  on  line  A  A.  Fig.  4  is 
an  end  view  showing  means  for  locking  the 
tablet  in  position  and   releasing  the  same. 

Fig.  5  is  a  detail  of  the  duplex  holder  or  com-  50 
bined  recorder  and  reproducer.  Fig.  6  is  a  lon- 

gitudinal section  of  carriage-elevating  mech- 
anism. Fig.  7  is  a  plan  view  of  the  lower 

side  of  the  sound-box,  showing  the  stylus-car- 
rying arm  swung  to  one  side.  Fig.  8  is  an  55 

edge  view  of  Fig.  7.  Fig.  9  is  a  top  plan  view 
of  the  carriage.  Fig.  10  is  a  perspective  view 
of  the  talking-machine,  and  Fig.  11  is  an  en- 

larged detail  of  the  knife  and  its  accompany- 
ing shaft.  60 

In  developing  my  invention  and  for  con- 
venience in  describing  the  details  involved  I 

will  refer  to  and  show  such  parts  of  the  usu- 
al Ij'-constructed  phonograph  as  may  be  nec- 

essary in  order  to  establish  the  relative  posi-  65 
tions  occupied  by  my  improvements,  and  in 
conformity  to  this  plan  the  various  parts  will 
be  designated  by  figures. 
Upon  the  base  II  erect  the  end  sections  2  3 

and  standard  4,  the  same  constituting  the  70 
general  framework  for  supporting  the  other 

parts. 
5  represents  a  threaded  shaft  formed  in  the 

usual  manner  and  mounted  in  conical  end 
bearings  6  7,  seated,  respectively,  on  the  75 
standards  2  3.  Upon  the  end  of  said  shaft  I 
mount,  near  the  bearings  6,  the  pulleys  8  9, 
the  former  adapted  to  receive  power  and  the 
latter  adapted  to  communicate  it  to  pulley 
10,  mounted  on  the  shaft  11.  Said  shaft  11  80 
is  provided  with  a  central  bearing-point  12, 
carried  by  the  end  section  2,  and  is  further 
supported  by  a  suitable  bearing  13,  provided 
in  the  upper  end  of  standard  4. 

By  mounting  the  shaft  11  in  the  manner  85 
above  described  the  free  end  thereof,  or  that 
part  projecting  through  the  standard  4,  is 
adapted  to  support  and  carry  the  tablet-cyl- 

inder 14  in  such  a  mauner  as  to  permit  the 
tablet  15  being  removed   or   replaced   and  90 
locked  in  position  when  the  pivoted  holder 
16,  carrying  the  center  point  17,  is  swung 
into  its  operative  position,  causing  said  cen- 

ter point  to  enter  the  seat  provided  in  the  end 
of  the  shaft.     The  holder  16  is  provided  with  95 
a  suitable  hinge  or  bearing  18,  attached  to 
the  end  section  3,  enabling  it  to  be  swung 
outward  for  releasing  the  tablet-cylinder,  and 
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it  is  locked  in  its  normal  position  by  the  lon- 
gitudinally-disposed spring  19,  engaging  with 

its  keeper  20.  Disposed  intermediate  of  the 
shafts  5  and  11  is  thestationary  shaft  21,  rig- 

S  idly  secured  in  apertures  provided  in  the  end 
sections  2  3.  This  shaft  is  cylindrical  in  form 
and  provided  with  a  smooth  surface,  enabling 
the  barrel  22  to  slide  loosely  thereon.  Said 
barrel  has  a  smooth  bore  of  proper  diameter 

lo  to  receive  said  shaft  and  is  firmlj'  attached 
to  the  under  side  of  the  carriage  23,  or  it  may 
be  formed  integral  therewith,  if  desired. 

The  carriage  23  is  in  general  outline  an  ob- 
long  and   extends   sufficiently  rearward  to 

15  reach  under  and  slightly  past  the  threaded 
shaft  5,  and  also  extends  forwardly,  reaching 
over  and  past  the  tablet.  Upon  the  rear  end 
24  of  the  carriage  is  mounted  the  guide-block 
25,  formed  of  suitable  material  and  provided 

20  with  the  concave  threaded  face  26,  designed 
to  engage  the  periphery  of  the  threaded  shaft 
5,  whereby  when  the  shaft  5  is  rotated  the 
carriage  is  moved  in  either  direction.  Said 
guide-block  is  disposed  and   normally  held 

25  slightl}' above  the  surface  of  the  carriage  by 
means  of  the  supporting-spring  27,  secured 
to  the  carriage  at  any  desired  point.  At  a 
point  nearlj^  over  the  cylinder-tablet  I  erect 
on  the  carriage  the  laterally-reaching  arm  28, 

30  adapted  to  carry  the  duplex  diaphragm-holder 
or  doublesound-box  29, which  is  pivoted  there- 

to in  such  a  manner  as  to  have  a  rocking 
movement,  as  will  be  hereinafter  referred  to. 
The  edge  of  the  carriage  opposing  the  end 

35  section  3  is  provided  near  its  outer  end  with 
a  semicircular  opening  30  to  enable  one  end 
of  the  duplex  holder  to  rest  therein,  and  thus 
enable  the  recorder  or  reproducer  to  be 
brought  with  its  stylus  in  contact  with  the 

40  tablet  without  the  necessity  of  providing  an 
undesirable  length  for  said  arm  28.  In  order 
to  elevate  the  outer  end  of  the  carriage,  I 
provide  the  controlling -shaft  31,  which  is 
disposed  parallel  to  the  carriage  and  passes 

45  through  apertures  provided  in  the  shoulder 
37^^,  and  a  bearing-seat  39^^,  the  latter  being 
erected  upon  the  opposite  end  of  the  carriage 
nearly  over  the  barrel  22.  Upon  the  inner 
end  of  the  shaft  31  thus  provided  I  secure 

50  the  disk  32  by  means  of  a  suitably-formed 
central  mortise  or  aperture.  Said  disk  is 
changed  into  an  eccentric  by  mounting  upon 
its  inner  face  near  its  outer  edge  the  finger 
33,  and  upon  such  finger  I  loosely  mount  the 

55  sleeve  34,  which  is  designed  as  an  antifriction 
device. 

By  means  of  the  standard  35,  erected  upon 
the  base  1,  I  support  the  bar  36,  one  end  be- 

ing supported  by  said  standard,  while  the 
60  other  end  reaches  in  ahoi-izontal  plane  to  the 

end  section  3,  in  which  it  is  properly  secured. 
The  lower  edge  of  said  bar  contacts  with  the 
sleeve  34  and  being  properly  adjusted  will 
cause  said  sleeve  to  bear  against  it,  thereby 

65  depressing  the  inner  end  of  the  carriage  when 
the  shaft  31  is  properly  rotated.  The  outer 
end  of  said  shaft  is  provided  with  an  operat- 

ing handle  or  lever  37,  which  is  so  mounted 
upon  the  shaft  with  respect  to  the  location  of 
the  finger  33  that  it  will  cause  said  finger  to  70 

slightly  pass  the  dead-center  when  said  han- 
dle 37  is  inclined  against  the  supporting-stand- ard 38. 

The  guide-block  25  may  be  held  slightly 
above  the  surface  of  the  carriage  by  the  spring  75 
27,  thereby  causing  it  to  yieldingly  receive 
the  contact  of  the  threaded  shaft,  and  thus 
obviate  any  unnecessary  blows.     By  elevat- 

ing the  handle  37  the  carriage  will  be  discon- 
nected from  its  source  of  power,  when  it  may  80 

be  freely  moved  upon  the  shaft  21,  thereby 
enabling  the  recorder  or  reproducer  to  be 
moved  to  any  desired  point  on  the  surface  of 
the  tablet  and  the  ready  interchange  of  po- 

sition of  the  recording  and  reproducing  stylus,  85 
as  may  be  desired. 

The  holder  29,  which  I  will  term  a  "  spec- 
tacle-frame," is  so  formed  as  to  provide  a 

means  for  carrying  both  a  recording  and  re- 
producing stylus  and  their  respective  sound-  90 

boxes,joinedtogether,substantially  as  shown, 
in  such  a  manner  that  they  will  occupy  a  dif- 

ferent plane  with  respect  to  each  other.  To 
the  rear  side  of  the  two  sound-boxes  thus 
joined  together  I  attach  at  a  central  point  the  95 
upwardly-inclined  lip  40,  provided  with  a  cen- 

trally-disposed aperture41, by  meansof  which 
said  lip  is  pivotally  connected  to  the  arm  28 
by  the  bolt  42.  By  thus  mounting  the  duplex 
holder  it  will  have  a  vibrating  or  oscillating  roo 
movement,  thereby  enabling  the  recording 
and  reproducing  stylus  to  be  alternately 
brought  into  cooperation  with  the  tablet. 

For  convenience  of  manipulating  the  du- 
plex holder  I  erect  upon  the  upper  edge  of  105 

the  lip  40  the  lever  43,  and  to  check  further 
movement  of  the  holder  when  the  recorder  or 
reproducer  is  in  its  proper  operative  position 
I  provide  the  stop  44  and  the  slotted  aperture 
45,  formed  in  said  lip.  When  either  stylus  no 
is  brought  into  cooperation  with  the  tablet, 
the  stop  44  will  check  further  movement,  and 
the  device  may  thus  be  held  in  an  adjusted 
position  by  a  suitably-provided  spring  (not 
shown)  or  other  preferred  means.  115 

The  sound-box  46  is  constructed  in  the 
usual  or  any  preferred  manner  and  has  de- 

pendent therefrom  the  usual  form  of  link  47, 
pivotally  connected  to  the  stylus-holder  48. 
This  holder  is  of  a  peculiar  construction  and  120 
consists  of  the  main  section  or  body  49,  reach- 

ing toward  the  edge  of  the  sound-box,  where 
it  is  pivotally  seated  in  the  bifurcated  stand- 

ard 50,  erected  upon  the  under  side  of  the 
sound-box  near  its  outer  edge.  The  stjdus-  125 
holder  48  also  has  the  vertically-disposed  ex- 

tension 51,  which  terminates  in  the  lip  52, 
disposed  at  right  angles  to  said  extension  and 
parallel  with  the  body  49.  By  this  formation 
I  provide  a  seat  in  which  I  pivot  the  inner  130 
end  of  the  stylus-carrjdngarm  53,  as  is  clearly 
seen  in  Fig.  8.  In  order  to  circumscribe  the 
lateral  swing  of  said  arm,  I  erect  at  proper 
distances  on  either  side  of  the  plane  occupied 
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by  the  bolder  48  the  posts  54.  (More  clearly 
shown  in  ¥ig.  7.)  In  practice  it  will  be  found 
that  only  a  limited  lateral  departure  is  made 
by  the  line  of  record,  j'et  the  construction 

5  above  set  forth  will  enable  such  line  of  record 
to  be  reliably  followed  at  all  times. 

In  developing  my  improved  paring  device 
I  attach  to  the  left-hand  edge  or  outer  end  of 
the  carriage-body  a  spring  55,  provided  with 

lo  a  body-section  56  and  a  flexible  spring-sec- 
tion 57,  and  I  so  dispose  said  spring  that  its 

free  end  will  rest  under  the  eml  of  the  lever 

58,  which  passes  through  the  end  of  the  car- 
riage  and    is   seated   in    suitable    bearings 

15  therein.  To  the  other  or  right-hand  end  of 
the  shaft  is  attached  the  shank  60,  on  the  end 
of  which  is  provided  a  knife  or  blade  proper, 
61.  In  order  to  control  the  position  of  the 
cutting  edge  of  the  knife,  1  mount  in  a  suit- 

20  able  bearing  or  seat  62  the  set-screw  63,  so 
disposed  in  a  vertical  plane  in  said  bearing 
that  its  free  or  lower  end  64  will  bear  upon 
the  upper  side  of  the  lever  58  and  overcome 
the  tension  of  the  spring  57.     The  spring  57 

25  normally  holds  said  lever  in  an  elevated  po- 
sition. By  causing  the  set- screw  to  pass 

downward  into  its  seat  or  bearing  the  lever 
will  be  depressed,  resulting  in  a  recession 
from  the  tablet  of  the  cutting  edge  of  the 

30  knife,  while  the  elevation  of  said  set-screw 
will  permit  the  lever  to  rise  by  the  action  of  the 
spring  57,  causing  the  knife  to  take  into  the 
surface  of  the  tablet  to  anj^  desired  extent. 

In  practice  it  is  found  desirable  that  means 
35  be  provided  for  preparing  a  tablet  for  addi- 

tional service  after  the  same  has  been  once 
filled  with  a  record.  This  I  have  accomplished 
in  a  manner  which  will  prevent  a  special  op- 

eration for  that  purpose,  as  the  rotation  of  the 
40  tablet  necessary  to  transcribe  a  record  there- 

on may  be  utilized  for  removing  said  record 
immediately  after  the  transcriber  has  passed 
over  it,  inasmuch  as  the  paring  device  may 
be  placed  immediately  in  advance  of  the  re- 

45  cordiug-stylus,  so  as  lo  remove  a  prior  record 
placed  thereon. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

50  1.  In  a  carriage  -  controlling  device  for 
phonogi'aphs,  the  combination  with  the  car- 

riage, of  a  shaft  mounted  thereon  and  pro- 
vided with  an  operating-handle;  an  eccen- 

trically-disposed arm  secured  to  the  end  of 
55  said  shaft  and  adapted  to  bear  against  a  part 

of  the  frame  of  the  machine,  thereby  caus- 
ing the  inner  end  of  the  carriage  to  be  forced 

out  of  contact  with  the  source  of  power  and 
locked  in  such  position  when  said  handle 
moves  said  arm  past  the  dead-center,  as  and  60 
for  the  purpose  set  forth. 

2.  As  an  i  mprovement  in  talking-machines, 
the  herein-described  carriage  comprising  a 
barrel  22  adapted  to  loosely  receive  the  shaft 
21  and  the  carriage-body  secured  to  said  bar-  65 
rel  and  extending  rearwardly  and  forwardly 
therefrom  and  having  on  its  interior  exten- 

sion the  laterally-reaching  arm  28  and  the 
semicircular  opening  30,  and  means  for  de- 
taehablj'  connecting  said  carriage  with  the  70 
threaded  driving-shaft,  in  combination  with 
said  threaded  shaft  and  with  a  rocking  shaft 
having  an  eccentric  head   mounted  on  said 
carriage  and  provided  with  an  operating-le- 

ver adapted  for  simultaneously  elevating  the  75 
forward  end  and  depressing  the  rear  end  of 
the  carriage,  as  and  for  the  purpose  set  forth. 

3.  Asanimproveraentin talking-machines, 
the  combination  with  a  sound-box,  of  a  sty- 

lus-carrying arm  or  holder  48  having  the  ver-  80 
tical  extension  57  and  the  lip  52,  and  further 
having  the  stylus-carrying  lever  53  pivoted 
on  said  lip,  and  means  to  limit  the  lateral 
movement  of  said  lever,  substantially  as 
specified  and  for  the  purpose  set  forth.  85 

4.  As  an  improvement  in  talking-machines, 
the  combination  with  a  sound-box,  of  a  link, 
a  support  pivoted  at  one  end  to  said  link  and 
at  the  other  to  a  suitable  standard  provided 
on  the  sound-box,  said  holder  having  thepiv-  qo 
otal  seat  provided  by  the  lip  52;  astj^lus-car- 
rying  arm  pivoted  on  said  lip,  and  suitable 
means  for  limiting  the  lateral  movement  of 
said  arm,  substantially  as  specified. 

5.  In  a  paring  device  for  talking-machine  95 
tablets,  the  combination  with  the  diaphragm- 
carriage,  of  a  rock  -  shaft  mounted  thereon 
and  provided  with  a  knife  and  a  lever;  a  set- 
screw  bearing  upon  said  lever  and  thereby 
adapted  to  throw  the  knife  out  of  contact  100 
with  the  surface  of  the  tablet,and  means  sub- 

stantially as  described  for  normally  holding 
said  lever  in  an  elevated  position,  as  and  for 
the  purpose  set  forth. 

In  testimony  whereof  I  affix  my  signature  105 
in  presence  of  two  witnesses. 

GEORGE  W.  GOMBER. 
Witnesses : 

Harry  F.  Gomber, 
James  Menig. 
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To  all  whom  it  may  concein: 
Be  it  known  that  I,  George  W.  Gomber,  a 

citizen  of  the  United  States,  I'esiding  at  Co- 
nynghain,  in  the  county  of  Luzerne  and  State 
of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking-Ma- 

chines; and  I  do  hereby  declare  the  following 
to  l)e  a  full,  clear,  and  exact  desci'i[)tion  of  the 
invention,  such  as  will  enable  others  skilled 
in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 

The  object  of  the  invention  hereinafter  de- 
scribed and  claimed  is  to  supplement  certain 

details  of  construction  fully  set  forth  and 
claime<l  in  my  applicatii-n  for  Letters  Patent 
for  improvements  in  talking-machines,  filed 
August  18,  189G,  Serial  No.  603,128. 
My  invention  also  comprehends  certain 

improvements  in  the  formation  of  the  dia- 
2o  phragm. 

My  invention  relates  to  the  improvement 
of  certain  details  involved  in  the  production 
of  a  coui[)letely-operative  talking-machine, 
and  relates  moie  particularly  to  the  formation 
ot  the  carriage,  to  a  paring  a|)paratas  mount- 
eil  upon  said  carriage,  and  to  a  duplex  dia- 

phragm-holder, and,  further,  to  means  for 
providing  a  bearing-point  and  a  holder  there- 

for which  will  enable  it  to  hold  such  bearing- 
30  point  into  engagement  with  the  outer  end  of 

the  tablet-c3'linder,  and  means  for  locking 
such  holder  in  its  operative  position. 

It  will  "be  seen  that  the  construction  herein 
described,  and  illustrated  by  theaccompany- 

35  ing  drawings,  is,  aside  from  the  diaphragm, 
practically  a  varied  form  from  that  set  forth 
in  my  application  above  noted,  and  while  in 
some  particulars  the  variation  may  appear  to 
be  slight  yet  I  have  discovered  b^'  practice  and 

40  demonstration  that  such  changes  are  mate- 
rial and  valuable, rendering  the  machine  more 

complete  and  tractable. 
The  frame  proper  of  the  phonograph,  it  will 

be  seen,  is  formed,  substantially,  in  the  usual 
45  manner  and  provides  bearing-seats  for  the 

cylinder-carrying  shaft  and  also  for  the  fixed 
shaft,  upon  which  the  carriage  rides. 

Various  details  of  \wy  invention  will  be  re- 
ferred  to   in   the   accompanying   drawings, 

25 

which  are  made  a  part  of  this  application,  and  50 

in  which — 
Figure  1  is  a  lop  plan  view  of  the  carriage 

and  some  of  the  contiguous  parts  of  the  talk- 
ing-machine, showing  the  relative  arrange- 

ment of  such  parts  with  respect  to  the  car-  55 
riage.  Fig.  2  is  a  side  elevation  of  the  car- 

riage. Fig.  3  is  a  detail  in  elevation  of  the 
duplex  diaphragm-holder.  Fig.  4  is  a  side 
elevation  of  the  diaphragm.  Fig.  5  is  a  bot- 

tom plan  of  the  carriage.  Fig.  G  is  a  front  60 
elevation  thereof,  while  Fig.  7  is  an  end  view 
sliowing  the  bearing-carrying  gate.  Fig.  8 
is  a  vertical  section  of  the  diaphragm. 

It  will  be  seen  from  the  foregoing  figures 
that  the  illustration  of  my  invention  is  con-  65 
fined  to  the  carriage  and  the  parts  mounted 
thereon,  as  I  deem  it  unnecessary  to  illustrate 
the  complete  talking-machine. 

Only  such  parts  of  the  machiue  are  shown 
as  are  necessary  to  determine  the  relation-  70 
ship  between  the  same  and  the  carriage. 

For  convenience  of  referring  to  the  details 
of  construction  each  part  will  be  designated 
by  the  same  figure  of  reference  throughout 
the  several  views.  75 

In  order  to  enable  the  carriage  1  to  be  freely 
and  easily  reciprocated  upon  the  shaft  2,  I 
provide  the  roller-bearings  3,  which  are  suit- 

ably mounted  in  the  end  of  the  carriage,  as 
shown,  and  are  adapted  to  contact  with  the  80 
upper  periphery  of  said  shaft,  thus  reducing 
the  strain  or  friction  due  to  the  movement  of 
the  carriage  to  the  minimum. 

It  will  be  seen  that  the  carriage  proper  con- 
sists of  the  end  section  or  body  4  and  the  side  85 

sections  5  (3.  The  object  in  thus  providing 
the  two  separate  side  sections  is  to  obviate 
the  necessity  of  forming  the  carriage  of  one 
piece  of  material,  resulting  in  lightness  of 
weight  for  the  carriage  and  also  leaving  the  90 
open  section  between  the  side  pieces  5  6,  per- 

mitting at  all  times  a  free  inspection  of  the 
tablet  or  other  parts  under  the  carriage. 

Upon  the  under  side  of  the  side  section  5 
of  the  carriage  and  at  a  point  near  the  shaft  95 
2  1  secure  the  spring  7  in  such  a  manner  that 
its  free  end  will  be  held  slightly  out  of  con- 

flict with  said  section,  as  will  be  clearly  seen 
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in  Fio:.  2  of  the  drawings.  To  the  free  end 
of  the  spring  thus  mounted  I  attach  the  bear- 

ing-block 8,  having  the  threaded  concave  face 
n,  adapted  for  contact  with  the  threaded 

5  shaft  10.  By  thus  mounting  the  l)earing- 
block  upon  the  end  of  the  spring  a  yielding 
contact  will  be  provided  for  said  shaft  when 
the  carriage  is  dropped  into  its  operative 
place,  thus  taking  np  all  jar  or  blows  follow- 

ro  ing  a  careless  manipulation  of  the  carriage. 
In  order  to  readily  though  slightly  raise  the 

carnage  and  its  accompanying  bearing-block 
out  of  contact  with   the  threaded  shaft  10,  I 

provide  the  lever  11.     Said  levei- 11  is  rigidly 
15  connected  at  its  lower  end  to  the  shaft  12, 

which  passes  through  the  bearing- seat  13, 
connected  to  the  outer  end  of  the  section  5. 
The  shaft  12  therefore  is  disposed  parallel 
with  said  section  and  reaches  through  the 

20  bearing-seat  13  and  is  rigidly  connected  to 
the  crank-arm  14,  which  in  turn  carries  the 
outwardly- reaching  axle  15,  upon  which  is 
mounted  the  friction-roller  16,  as  more  full.y 
shown  in  Fig.  5  of  the  drawings.  By  this  con- 

25  struction  it  will  be  seen  that  the  friction- 
roller  thus  [)rovided  reaches  downward  into 
contact  with  the  track  17,  forming  part  of  the 
framework  of  the  machine,  and  is  adapted 
to  ride  upon  said  track  when  the  carriage  is 

30  reciprocated  upon  its  shaft. 
The  crank-arm  14  is  so  mounted  upon  the 

shaft  12  with  respect  to  the  operating-lever 
11  that  when  said  lever  is  resting  in  a  vei'ti- 
cal  plane  against  the  stop  or  support  18  said 

35  crank-arm  will  rest  in  an  inclined  position, 
its  lower  end  reaching  outward  from  the  plane 
of  the  lever,  and  thus  causing  the  weight  of 
the  carriage  to  hold  said  lever  firmly  against 
the  stop  provided  therefor.    It  will  be  seen  by 

40  this  construction,  more  particularly  illus- 
trated in  Fig.  6  of  the  drawings,  that  when 

the  upper  end  of  the  lever  is  drawn  away  from 
its  stop  it  will  cause  the  friction -roller  I0 
travel  inward  toward  the  carriage  until  the 

45  plane  occupied  bj^  the  lever  when  in  a  verti- 
cal position  is  passed,  when  the  weight  of  the 

carriage  and  the  lever  will  both  operate  to 
cause  said  friction-roller  to  travel  still  farther 
inward  and  by  such  means  lower  the  outer 

50  end  of  the  carriage  sufficiently  to  bring  the 
bearing-block  into  contact  with  its  threaded 
shaft. 

By  the  construction  above  set  forth  it  will 
be  seen  that  the  outer  end  of  the  carriage  is 

55  provided  with  an  antifi'iction  device  both 
when  said  carriage  is  in  an  elevated  and  de- 

pressed condition — a  valuable  consideration, 
reducing,  as  it  does,  to  a  minimum  the  power 
required  to  reciprocate  the  carriage. 

60  The  side  section  6  of  the  carriage  is  adapt- 
ed to  carry  a  paring  mechanism  for  the  tablet 

and  also  provides  a  seat,  upon  which  I  piv- 
otally  mount  my  duplex  diaphragm-holder. 
The  outer  edge  of  the  section  6  is  cut  away, 

65  forming  the  concavity  19,  the  office  of  which 
is  to  enable  the  diaphragm-holder  to  be  more 
closely  adjusted  or  mounted  to  said  section. 

At  the  outer  edge  and  preferably  at  the  ex- 
treme end  of  said  section  6  I  erect  the  arm 

20,  which, it  will  be  understood, may  be  formed  70 
integrallj'  with  said  section  or  may  be  secured 
thereto  in  any  preferred  way.  It  will  be  seen 
that  said  ai'm  is  disposed  radially  with  re- 

spect to  the  tablet-cylinder,  the  object  of  such 
disposition  being  to  enable  me  to  mount  the  75 
diaphragm-holder  21  so  that  the  same  may  be 
reciprocated  upon  the  journal  22  when  the 
latter  is  properly  seated  in  bearings  provided 
in  the  arm  20. 

The  diaphragm-holder  21  maybe  formed  in  80 
any  preferred    manner   and  consists  of  the 
frame-section  23,  adapted  to  encompass  the 
diaphragm  proper  and  securely  hold  the  same 
tlierein.     Said  frame  is  so  formed  that  the 

diaphragms  carried  thereby  are  disposed  in   8fj 
an  entirely  different  plane  with  respect  to 
each   other,   the   degree   of    inclination   for 
which  being  determined  by  the  requirements 
in  each  case,  the  object  being  to  enable  first 
one   and   then    the   other   diaphragm  to  be  90 
brought  into  operative  contact  with  the  tab- 

let when  the  journal  22  is  rotated  in  its  bear- 
ing by  means  of  the  lever  24.     By  this  con- 

struction and  bj'  the  peculiar  arrangement  of 
the  arm  20, upon  which  the  holder  is  mounted,   95 
I  so  adjust  the  diaphragms  that  they  will  be 
held  when  at  work  in  such  a  position  that  the 

operator  may  at  all  times  observe  the  work- 
ing of  either  the  recording  or  reproducing 

stylus  without  the  necessity  of  changing  his  100 
position  or  elevating  the  carriage. 

Any  suitable  means,  it  will  be  understood, 
may  be  provided  for  holding  the  lever  24  in 
an  adjusted  position  when  the  desired  dia- 

phragm is  at  work.  This  may  be  accom-  T05 
plished  by  means  of  a  suitably -constructed 
spring  or  by  simplj'  providing  that  the  jour- 

nal 22  shall  not  turn  freely  in  its  bearing. 
The  inner  end  of  the  arm  20  terminates  in 

the  overreaching  lip  forming  the  seat  25  for  no 
the  set-screw  26  and  the  depending  terminal 
27,  the  office  of  which  is  to  provide  a  bearing- 
seat  for  the  screw  28.     The  opposite  end  of 
the  arm  20  terminates  in  a  depending  bear- 

ing-seat 29,  which  in  like  manner  carries  the  T15 
threaded  bearing-point  30,  and  the  office  per- 

formed by  said  bearing-points  28  30.  is  to  ad- 
just and  hold  in  its  operative  position  the 

knife-carrying  shaft  31,  the  latter  being  pro- 
vided with  diametrical  bores  to  receive  said  120 

points. The  paring-knife  32  is  attached  to  the  shaft 
31  at  such  a  point  thereon  that  its  cutting 
edge  will  be  disposed  and  adapted  to  follow 
the  transcribing-stjdus  or  to  precede  the  re-  125 
cording-stylus.  By  this  arrangement  a  par- 

ing mechanism  is  provided  which  will  prepare 
the  surface  of  the  tablet  for  receiving  a  new 
record  simultaneously  with  the  action  of  the 
machine  necessary  to  form  such  record  upon  130 
the  tablet.  This  result  may  be  accomplished 
while  either  of  the  diaphragms  is  at  work,  as 
may  be  desired. 

The  shaft  31  terminates  upon  its  inner  end 
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in  the  operatinof-lever  33,  which  reaches  in- 
ward along  the  inner  edge  of  section  0  to  a 

point  opposite  the  prot  rudiiij^  end  of  tlie  set- 
screw  26,  which  is  adapted  to  bear  against  the 

5  nppersideof  the  lever  for  the  purpose  of  over- 
coming the  tension  of  the  spring  34,  mounted 

upon  the  inner  edge  of  section  6,  as  shown. 
It  will  be  seen  that  the  free  end  of  the  spring 
34  thus  provided  rests  or  bears  against  the 

10  under  side  of  the  lever  33,  causing  said  lever 
to  be  normally  elevated,  though  the  degree 
of  such  elevation  is  fully  controlled  by  the 
set  -  screw  26.  This  construction  is  more 
clearly  brought  out  in  Fig.  2  of  the  drawings, 

15  where  it  will  be  seen  that  by  turning  said  set- 
sfiew  home  in  its  seat  25  the  lever  33  will  be 
depressed,  resulting  in  the  recession  of  the 
cutting -blade  from  contact  with  the  tablet 
or  control  its  cutting  capacity,  as  maybe  de- 

20  sired.  Turning  the  set-screw  to  effect  its  with- 
drawal enables  the  spring  34  to  bring  its  ten- 

sile properties  to  bear  against  the  lever,  which 
by  being  elevated  by  such  action  causes  the 
knife  to  engage  with  the  tablet  deeply  or 

25  otherwise,  as  preferred. 
In  order  that  the  tablet  maj^  be  readilj^  re- 

moved from  its  cylinder,  I  provide  the  later- 
ally-swinging gate  35,  connected  to  the  frame 

of  the  machine  by  a  suitablj'-formed  hinge 
30  36.  Said  gate  carries  the  bearing-point  37, 

which  is  adapted  to  engage  with  the  diamet- 
rical bore  provided  in  the  cylinder-carrying 

shaft  when  the  gate  is  closed. 

Ill  oi'der  to  readily  lock  the  gate  in   its  op- 
35  erative  position  or  open  the  same  when  it  is 

desired  to  renew  the  tablet,  I  provide  the 
locking-lever  38,  mounted,  preferably,  upon 
the  under  side  of  the  gate,  substantially  as 
shown — that  is  to  say,  said  lever  3S  is  pivoted 

40  near  its  central  section  in  the  seat  39,  the  in- 
ner end  of  said  lever  reaching  into  engage- 

ment with  I  he  keeper  40,  secured,  as  shown, 
to  the  frame  of  the  machine.  In  order  to 
hold  the  inner  end  of  said  lev^er  for  engage- 

4.5  ment  with  the  keeper,  I  provide  the  spring 
41,  one  end  of  which  is  secured  to  the  under 
side  of  the  gate,  while  the  free  end  thereof 
reaches  downward  and  bears  against  the  le- 

ver, or,  if  preferred,  the  spring  may  be  at- 
50  tached  to  the  lever  and  its  free  end  arranged 

to  bear  against  the  under  side  of  the  gate, 
either  constiuetion  subserving  the  same  pur- 

pose. The  outer  end  of  the  spring  38  has  at- 
taclied  thereto  the  operating-handle  42,  which 

55  leaches  upward  through  a  suitably-provided 
aperture  in  the  arm  and  terminates  in  the 
knob  or  button  43  for  manual  control.  By 
dei)ressing  the  button  43  the  outer  end  of  the 
lever  will  be  moved  downward,  while  its  inner 

60  end  will  be  elevated,  thus  releasing  such  end 
.    from  engagement  with  the  keeper  40  and  en- 

abling the  gate  to  be  swung  outward  for  ac- 
cess to  the  tablet.     By  swinging  the  gate  in  a 

closed  [losition  the  bearing-point  37  will  en- 
65  gage  in  the  diametrical  bore  provided  in  the 

tablet -carrying  cylinder  and  will  be  there 

held  in  position  by  the  locking  device  just 
described,  as  will  be  readily  understood. 

I  desire  now  to  call  attention  to  the  im- 
provements involved  in  the  production  of  my  70 

invention  in  diaphragmscomprehendingboth 
the  framework  of  the  diaphragm  and  means 
for  holding  the  diaphragm  proper  in  its  oper- 

ative position  and  also  for  providingagi'eater 
resonancy  for  the  complete  device.  The  de-  75 
tails  of  the  formation  of  the  same  are  clearly 
set  forth  in  Figs.  4  and  8  of  the  drawings. 

Referring  to  the  various  features  involved 
in  materializing  my  invention,  44  indicates 
the  bod^^  proper,  which  is  cup-shaped  in  form  80 
and  isdisposed  in  its  operative  position  in  an 
inverted  condition  and.  is  provided  with  the 
central  opening  or  aperture  45  in  its  u[)per 
side,  and  the  upper  enlarged  rim  46,  provided 
on  its  outer  edge  with  the  milled  surface  47.   85 

What  may  be  termed  the  "internal"  parts 
of  my  improved  diaphragm  are  illustrated  by 
the  sections  48  49,  the  former  adapted  to  re- 

ceive the  enlarged  end  of  the  latter,  as  shown. 

Said  section  48  consists  of  the  hollow  body  49'  00 and  the  suspended  rim  50  erected  thereon  and 
hold  abov^e  the  surface  of  said  body  by  means 
of  the  supports  51.  The  inner  face  of  the 
lower  edge  of  the  rim  50  is  provided  with  the 
radial  flange  52,  and  upon  said  flange  the  pe-  95 
ripliery  of  the  plate  forming  the  diaiihragm 

proper,  53,  is  adapted  to  rest,  where  it  is  se- 
curely- held  by  the  lower  edge  or  rim  54,  pro- 
vided upon  the  section  49.  The  section  48 

is  provided  with  a  diametrical  bore,  through  100 
which  the  link  55,  connecting  the  stylus-arm 
with  the  diaphragm-plate,  is  designed  to  ex- 

tend. B3'  thus  mounting  the  diaphragm- 
plate  it  will  be  seen  that  the  same  is  held 
firmly  in  suspension  and  reliably  to  its  work.    105 

The  sections4849  may  have  a  screw-thread- 
ed connection  or  the  enlarged  end  of  the  sec- 

tion 49  may  be  merely  entered  loosely  within 
the  rim  provided  upon  the  section  48,  so  as 
to  reach  the  riin  of  the  diai)hragm-plate  and  no 
bear  firmly  thereon,  either  form  of  connec- 

tion for  these  parts  being  equally  effective. 
When  the  sections  48  49  are  assembled  bj' 
entering  the  smooth  or  threaded  rims,  as  the 
case  may  be,  and  thus  causing  the  same  to  115 
bear  firmly  upon  the  rim  of  the  diaphragm- 
plate,  they  are  entered  in  the  open  end  of  the 
body,  causing  the  neck  formed  upon  the  sec- 

tion 49  to  protrude  through  the  aperture  45, 
adapting  said  neck  for  ready  engagement  120 
with  the  usual  flexible  tube  emploj'ed  to  con- 
vey  sound  to  the  operator. 

Section  48,  it  will  be  seen,  is  provided  with 
the  radial  enlargement  or  rim  56,  which  is 
threaded  upon  its  outer  surface  and  adapted  125 
for  engagement  with  the  threaded  seat  57, 
provided  in  the  open  end  of  the  body.  This 
arrangement  enables  the  said  body  to  be 
firmly  secured  to  said  section  48,  and  thus 
enable  the  parts  to  be  held  reliably  in  their  130 
respective  operative  positions. 

It  will  be  seen  from  the  construction  above 
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set  forth  that  the  diaphragm-plate  is  very 
sensitively  poised  in  position,  enabling  it,  to 
readily  register  and  accentuate  all  sounds 
conveyed  thereto  bj^  means  of  its  link  eon- 

5  nection  with  the  stylus.  An  equally-sensi- 
tive adjustment  of  the  diaphragm-plate  has 

not  to  my  knowledge  heretofore  been  made, 
and  I  therefore  desire  to  call  particular  at- 

tention to  this  part  of  the  invention. 
ic  By  providing  the  threaded  connection  for 

the  several  sections  involved  in  the  formation 
of  the  diaphragm  they  may  be  firmly  and 
rijjidly  connected  together,  practically  pro- 

ducing a  diaphragm  body  or  holder  of  one 
IS  piece,  resulting  in  great  sensitiveness  of  vi- 

bration. It  will  also-be  seen  that  by  provid- 
ing a  threaded  connection  for  the  section  48 

and  the  body  proper  and  a  plain  or  telescop- 
ing connection  for  the  sections  48  49  all  of 

2o  the  parts  will  be  bound  firmly  together  when 
said  section  48  is  turned  home  in  the  seat 
provided  in  the  body  proper.  The  location 
of  the  track  17  at  one  side  of  the  cylinder  Is 
a  valuable  feature  of  my  invention,  as  it 

25  effectively  performs  its  office  of  supporting 
the  carriage,  yet  does  not  obstruct  the  view 
of  the  operator  from  the  other  parts  of  the 
machine. 

Having  thus  presented  the  details  involved 
30  in  the  formation  of  my  improvements  in  talk- 

ing-machines, I  will  state  that  what  I  claim  as 
new,  and  desire  to  secure  by  Letters  Patent, 

is — 1.  The  combination  with  the  carriage  and 
35  the  tablet-carrying  cylinder,  of  a  duplex  dia- 

phragm-holder, constructed  substantially  as 
described,  and  consisting  of  the  frame,  so 
formed  that  each  end  will  rest  in  a  different 
plane  and  having  attached  thereto  the  jour- 

40  nal  22  and  the  operating-lever  24,  as  and  for 
the  purpose  set  forth. 

2.  In  an  elevating  device  for  phonograph- 
carriages,  the  combination  with  the  carriage 
of  the  lever  11,  the  shaft  12  connected  thereto, 

45  the  crank-arm  attached  to  said  shaft  and  anti- 
friction-rollers mounted  upon  said  arm,  all  ar- 

ranged and  operatively  combined  as  and  for 
the  purpose  set  forth. 

3.  The  combination  with  a  phonograph-car- 
riage and  tablet-carrying  cylinder,  of  a  paring  50 

device  mounted  upon  said  carriage  and  con- 
sisting of  the  shaft  31 ;  an  operating-lever  at- 
tached thereto;  center  bearing-points  for  hold- 

ing said  shaft;  a  depending  knife  attached  to 
the  shaft  and  adapted  to  contact  with  the  tab-  55 
let  at  a  point  in  advance  of  the  recorder  or 
following  transcriber;  a  spring  for  normally 
holding  said  knife  into  engagement  with  the 
tablet,  and  a  set-screw  adapted  to  overcome 
said  spring  and  regulate  the  cutting  depth  of  60 
said  knife,  substantially  as  and  for  the  pur- 

pose set  forth. 
4.  In  a  talking-machine  the  combination     _ 

with  the  tablet- carrying  cylinder,  of  a  car-      ̂  
riage,  constructed  substantially  as   shown,  65 
and  provided  with  the  diaphragm  •  carrying 
arm  disposed  radially  with  respect  to  the  cyl- 

inder and  adapted  to  form  a  seat  upon  its 
outer  end  for  the  diaphragm-holder  and  the 
paring-shaft,  and  upon  its  inner  end  provided  70 
with  the  bearing-seat  for  the  set-screw  26  and 
the  bearing-points  28  and  30,  and  antifriction- 
rollers  mounted  upon  the  under  side  of  said 
carriage,  as  and  for  the  purpose  set  forth. 

5.  As  an  improvement  in  diaphragms  the  75 
combination  of  the  hollow  plate-holding  sec- 

tion; a  suspended  rim  erected  thereon;  a  ter- 
minal section  having  a  collar  or  neck,  sub- 

stantially as  described, adapted  tobear  against 
the  diaphragm-plate  mounted  within  said  rim,  8  > 
and  a  housing  adapted  to  partly  inclose  said 
terminal  section  and  having  a  threaded  con- 

nection with  the  hollow  section  and  adapted 
to  force  the  latter  into  close  engagement  with 
said  terminal  section,  thus  binding  all  the  85 
parts  together,asand  for  the  purpose  set  forth. 

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

GEORGE  W.  GOMBER. 
Witnesses: 

Harry  F.  Gomber, 
Ralph  A.  Voegele. 
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To  all  whom  it  maj/  concern: 
Be  it  known  that.  I,  GEORGE  W.  Gomber,  a 

citizen  of  the  United  States,  residing  at  Co- 
iiyngliani,  in  the  county  of  Lnzerue  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking -Ma- 

chines; and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

lo  in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 
My  invention  relates  to  improvements  in 

talking-machines  of  that  class  in  which  anj^ 
pfeferred  individual  tablet  in  a  plurality  or 

J 5  magazine  of  tablets  maj'  be  brought  into  op- 
erative relatiou  with  the  recorder  and  repro- 

ducer. 
The  object,  therefore,  of  my  invention  is  to 

provide  a  talking-machine  which  shall  have  a 
2o  plurality  of  tablets  and  shall  combine  in  close 

(iooperative  relationship  automatic  means  for 
bi-inging  any  selected  individual  of  the  series 
of  tablets  into  operative  relation  with  the  "  vi- 

bratory diaphragm  "  (by  which  term  I  desire 
25  to  comprehend  a  recorder  or  reproducer)  by 

simply  droppingacoin  in  the  slot  prepared  for 
its  reception  and  pushing  one  of  the  series  of 
buttons  corresponding  to  the  selected  tablet. 

Referring  to  the  drawings.  Figure  1  is  a 
front  elevation  of  my  improved  talking-ma- 

chine in  its  complete  operative  position,  show- 
ing tiie  diaphragm  in  its  initial  position. 

Fig.  2  is  a  top  plan  view  of  Fig.  1.  Fig.  Sis 
a  sectional  view  of  Fig.  1  on  line  A  A  look- 

ing toward  the  magazine  and  showing  the  po- 
sition ot  the  carriage  and  p;irts  carried  there- 

by by  dotted  lines.  Fig.  4  is  a  sectional  view 
on  line  A  A  looking  to  the  left.  Fig.  5  is  an 
(Mid  elevation  from  the  right  side.    Ifig.  6  is  a 

40  sectional  view  on  line  B  B  of  Fig.  1  looking 
to  the  right.  Fig.  7  is  a  longitudinal  section 
of  tiie  tablet-cylinder  and  the  shaft  therefor. 
Fig.  8  is  a  detail  perspective  view  of  my  pre- 

ferred form  of  adjustable  stop.  Fig.  9  is  a 
detail  side  eievaliou  of  the  idler  and  recipro- 

cating sleeve.  Fig.  10  is  a  detail  perspective 
view  of  part  of  tiie  controlling  mechanism  for 
the  outer  end  of  the  carriage.  Fig.  11  is  a 
detail  view  showing  the  supporting-axle  and 
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the  sleeve  and  the  head  5  carried  by  said  so 
sleeve. 

While,  as  previously  staled,  the  essential 
features  of  my  invention  reside  in  the  pro- 

vision of  a  plurality  of  tablets  and  means  for 
selectively  bringing  them  into  cooperation 
with  the  transcribing-stylas,  yet  there  are 
certain  accessories  which  bear  an  important 
relation  to  these  elements  and  which  will  be 

hereinaftei'  referred  to  as  a  part  of  mj'  com- 
plete operative  talking-machine. 

In  the  employment  of  a  magazine  of  tablets 
for  the  purpose  staled  I  prefer  to  adopt  that 
particular  form  of  rotatable  tablet- holder 
illustrated,  consisting  of  a  fixed  sluift  1,  se- 

emed at  one  end  by  a  retaining-clamp  2,  af- 
fixed to  part  of  the  frame  3,  which  part  may 

also  provide  or  form  a  housing  for  the  motor. 
The  inner  end  of  the  shaft  1  being  thus  se- 

cured in  position  the  outer  end  is  free  and 
suspended,  permitting  the  reception  thereon  70 
of  the  snugly-fittingsleeve4,  to  the  inner  end 
of  which  is  rigidly  secured  the  fixed  head  5, 
while  to  the  outer  end  thereof  is  detachably 
secured  the  removable  head  6.  The  head  G 
I  prefer  to  detachably  secure  to  the  hub  or  75 
sleeve  4  by  providing  in  the  end  of  said  hub 
an  elliptical  bore  7,  adapted  to  accommodate 
a  clamp  8,  formed  to  register  with  the  ellip- 

tical opening  when  it  is  desired  to  remove  the 
head  and  to  rest  transversely  across  said  80 
aperture  and  against  the  outer  face  of  the 
head  when  in  its  securing  operative  position. 

If  pieferred,  an  individual  releasing  de- 
vice for  each  of  the  tablet-cylinders  may  be 

provided,  though  it  is  thought  that  by  mak-  85 
lug  provision  for  the  simultaneous  removal 
of  all  the  tablets  such  means  will  be  found 
amply  sufficient  to  meet  the  requirements,  as 
it  will  be  seen  that  each  of  the  shafts  pro- 

vided for  the  tablet- cylinders  is  well  an- 
chored in  its  bearings  provided  in  the  fixed 

head,  thus  enabling  the  removable  head  to 
be  taken  away,  allowing  the  tablet-cylinders 
to  remain  in  their  respective  positions  until 
the  ends  of  their  shafts  are  removed  from 

their  bearing-seats. 
Upon  the  housing  3  for  the  motor  I  erect 

the  standards  9  10,  which  are  adapted  to  af- 

90 
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ford  seats  for  various  elements  herein  after 

referred  to.  In  substantially  the  central  sec- 
tion of  the  standards  9  10  1  provide  suitable 

bearings  11  for  receiving  the  rotatable  shaft 
5  12,  and  upon  said  shaft,  intermediate  said 

standards,  though  nearer  the  foi'mer,  I  mount 
the  idler  13.  The  inner  end  of  the  sbaft  12 

extends  through  its  bearings  11  in  the  stand- 
ard 10  and  is  provided  with  the  pulley  or 

lo  sprocket  14,  adapted  to  cooperate  with  the 
pulley  or  sprocket  15,  secured  to  the  axle- 
sleeve  4  on  the  inner  end  of  the  tablet- maga- 

zine. By  means  of  said  sprockets  or  pulleys, 

as  the  case  aiaj' be,  said  magazine  is  rotated. 
15  Located  upon  the  inner  side  of  the  idler  13  I 

provide  the  reciprocating  sleeve  16,  which 
terminates  in  the  head  17  and  is  so  kej'ed  or 
feathered  to  the  shaft  12  that  it  will  rotate 
therewith,  but  will  also  have  a  reciproeatory 

20  movement  thereon.  The  contacting  faces  of 
the  idler  13  and  the  head  17  are  provided 
with  frictional  points  or  pins  18  19,  adapted 
for  engagement  with  each  other  when  the 
sleeve  is  moved  toward  the  idler  by  the  dowu- 

25  wardly-extending  arm  20,  secured  tothecar- 
I'iage-frame  21  and  arranged  to  bear  against 
the  face  17-^  of  the  head. 

The  carriage  21  is  held  in  its  operative  po- 
sition by  the  shaft  22,  mounted  in  suitable 

30  brackets  or  supports  23,  attached  to  a  part  of 
the  frame  24,  and  is  adapted  to  reciprocate 
on  said  shaft  through  the  medium  of  the  bar- 

rel or  sleeve  25,  loosely  mounted  on  the  shaft 
22  and  extending  to  the  right  sufficiently  to 

35  provide  a  point  of  attachment  and  support 
for  the  diaphragm-carrying  arm  26.     By  this 

.    arrangement  the  barrel  or  sleeve  25  may  be 
freely  moved  in  either  direction  upon  the 
shaft  22,  enabling  the  diaphragm  to  be  moved 

40  into  contact  with  the  tablet.  I  prefer  to  so 
mount  the  arm  26  upon  the  barrel  25  that  it 
will  tightly  grasp  the  same  and  have  fric- 

tional contact  therewith,  permitting  the  dia- 
phragm to  be  raised  or  lowered  by  simply 

45  overcoming  the  frictional  grasp,  when  the  dia- 
phragm will  be  held  in  an  adjusted  posi- 

tion— that  is  to  say,  the  arm  26  is  provided 
with  the  collar  26'',  which  tightly  fits  around 
the  barrel  25,  and  while  "the  frictional  grasp 

50  of  said  collar  may  be  overcome  it  will  be  un- 
derstood that  it  will  cling  sufficiently  to  the 

barrel  to  hold  the  arm  26  in  an  adjusted  po- 
sition. 

The  carriage-frame  21  extends  to  the  front 
55  part  of  the  machine  and  rests  by  its  extreme 

outer  end  2P  upon  the  cam-faced  shaft  27, 
while  its  inner  end  is  rigidlj'  secured  to  the 
barrel  25  by  means  of  the  body  28. 

The  outer  end  of  the  carriage-frame  21  has 
60  depending  therefrom  the  obliquely-disposed 

finger  29,  adapted  to  raise  the  inner  edge  or 
blade  30  of  the  shaft  27  when  it  comes  in  con- 

tact with  the  elbow  31,  provided  with  the  fric- 
tional rollers  or  sleeves  32  and  32"'. 

65  Preferably'  upon  the  upper  surface  of  the 
body  28  I  secure  the  slotted  end  33  of  the 
spring  34,  provided  upon  its  upper  surface, 

near  the  intermediate  part  thereof,  with  the 
threaded  block  35,  and  upon  the  under  side  of 
its  outer  end  with  a  similar  block  36,  adapted,  70 

I'espectively,  for  contact  with  the  threaded 
shafts  37  38,  by  means  of  vi'hieh  the  carriage 
is  moved  in  opposite  directions.  The  shaft 
37  is  provided  with  threads  running  to  the 
left,  while  the  shaft  38  has  threads  running  75 
to  the  right,  and  as  there  is  sufficient  play 
permitted  to  the  spring-arm  34  between  the 
shafts  37  38  only  one  of  the  threaded  blocks 
is  in  contact  with  its  shaft  at  the  same  time, 
providing  that  the  carriage  will  be  moved  to  80 
the  right  or  the  left,  as  the  case  may  be.  The 
shaft  38  is  provided  with  a  suitable  bearing 
in  the  upper  end  of  the  standard  9  and  with 
a  graduated  pulley  39,  having  the  faces  40, 
41,  and  42,  the  first  being  designed  to  connect  85 
directly  with  the  motor  in  the  housing  3  by 
the  belting  43.  The  face  42  is  designed  to 
connect  by  belting  with  the  idler  13,  while 
the  face  41  cooperates  with  the  pulley  44,  pro- 

vided at  an  opposite  point  thereto  upon  the  90 
shaft  37.  The  shaft  37  is  also  properly  seated 

in  bearings  37*,  piovided  in  the  extreme  in- 
ner and  upper  extensions  37'^' of  the  standards 

9  10.  The  inner  end  of  the  shaft  38  passes 
looselj^  through  an  aperture  provided  in  the  95 
upper  end  of  the  standard  10  and  extends  into 
engagement  with  the  bearing-point  45,  held 
in  an  adjusted  position  by  the  downwardly- 
extending  section  46  of  the  lateral  continua- 

tion 47  of  the  standard  10.  Tt  will  be  under-  too 
stood  that  all  of  said  shafts  may  be  provided 
with  bearings  of  this  character  in  order  that 
a  minimum  amount  of  friction  may  result, 
though  any  desired  form  may  be  employed. 

The  lateral  extension  47  is  designed,  in  ad-  105 
dition  to  providing  a  bearing  for  the  extreme 
end  of  the  shaft  38,  to  carry  or  suspend  the 

sprocket-frame  48,  in  the  outei'  ends  of  which 
are  mounted  the  sprockets  4h  50,  intended  to 
be  actuated  by  the  sprocket  51,  mounted  on   no 
the   extreme  end   of   the   shaft   38.     These 

sprockets  when  properly  connected  by  a  suit- 
able belting  are  intended  to  act  upon  one  of 

the  sprockets  52,  secured  to  the  inner  end  of 
the  shaft  of  the  tablet-cylinder,  and  as  the  115 
sprocket  51  is  disposed   slightlj^  above  the 
sprockets  49  50  the  belting  will  reach  across 
from  the  under  side  of  said  sprockets  and 

freely  contact  with  anj'  preferred  one  of  the 
sprockets  52  as  its  accompanying  tablet  is  120 
brought  into  cooperation  with  the  diaphragm. 
For  this  purpose  it  is  thought  that  a  belting 
constructed  of  suitable  pliable  material  pro- 

vided with  eyelets  for  engaging  with  the  teeth 
of  the  sprockets  will  be  found  most  suitable,   125 
thoughordinarj'leather  belting  provided  with 
suitable  apertures  to  receive  the  sprocket- 
teeth  will,  it  is  thought,  be  found  to  be  suffi- 

cient to  meet  the  requirements,  yet  by  pro- 
tecting the  edges  of  said  apertures  with  metal   130 

ej'elets  a  mucli  longer  life  is  imparted  to  the 
belting,  rendering  it  more  desirable  for  the 

purpose. In  order  to  hold  each  of  the  shafts  4''  of  the 
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tabiet-eyliuders  in  its  operative  position  and 
to  accommodate  a  suitable  form  of  bearing 
therefor,  I  provide  upon  tlie  fixed  liead  the  in- 

wardly-extending sockets  5'\  having  a  suffi- 
cient bore  to  loosely  receive  the  inner  ends  of 

the  cylinder-shafts  4^,  which  are  received  and 
held  in  position  by  the  adjustable  bearing- 
points  5^,  axially  seated  in  the  ends  of  said 
sockets.  The  extensions  or  sockets  5''  also 
provide  a  seat  upon  their  upper  surface  for 
the  reception  of  a  series  of  disalined  stops  53, 
so  located  that  none  will  move  iu  the  plane 
or  path  of  the  others  and  designed  to  contact 
with  their  respective  tumblers  when  the  de- 

sired tablet  is  in  apposition  with  the  dia- 
phragm. 
Mounted  iu  the  rear  part  24  of  the  frame  of 

the  machine,  at  a  point  on  a  line  with  the  dis- 
alined stops  53  and  designed  to  contact  by 

proper  manipulation  with  their  respective 
stoijs,  I  provide  a  series  of  tumblei-s  54,  ar- 

ranged to  reach  through  suitable  bearing  seats 
or  apertures  55  in  the  frame,  while  pivotally 
connectedtotheinnerends56of  said  tumblers 

is  the  operating-bar  57  for  each  of  the  turn  biers 
54,  preferabl}"  extending  upward  from  the 
point  of  their  pivotal  connection  with  the  tum- 

blers on  the  rear  side  of  the  frame  and  parallel 
therewith.  Said  apertures  55  are  of  sufficient 
extent  to  admit  of  a  free  upward  movement 
of  the  tumblers  54.  By  this  arrangement  of 
the  apertures  the  tumblers  54  will  rest  upon 
the  lower  end  thereof  and  check  the  down- 

ward movement  of  their  respective  stops;  but 
when  the  magazine  is  reversely  rotated  each 
will  move  out  of  the  path  of  its  stop  when  con- 

tacting therewith  from  the  lower  side.  Each 
of  the  bars  57  is  provided,  preferably  near  its 
upper  end,  with  a  pivotal  connection  or  bear- 

ing 58,  secured  to  the  reai-  side  of  the  frame. 
Designed  to  normally  withdraw  the  tumblers 
54  is  the  spring  59,  one  end  of  which  is  an- 

chored in  the  inner  edge  of  the  bar  57,  while 
the  free  end  thereof  is  arranged  to  bear  against 
the  frame,  thus  withdrawing  the  tumblers. 
To  the  upper  ends  of  the  bars  57  I  pivotall^^ 
connect  the  operatiug-lever  GO,  arranged  to 
extend  through  suitable  apertures  61,  pro- 

vided in  the  frame,  to  the  front  side  thereof, 
where  they  terminate  in  or  connect  with  suit- 

able manipulatiug-buttous  62  for  manual  con- 
trol. In  order  to  dispose  the  series  of  oper- 

ating-buttons thus  provided  within  a  conven- 
ient area  and  position,  I  prefer  to  graduate 

the  length  of  the  series  of  bars  57,  arranging 
that  the  bar  upon  the  right  or  left  shall  be 
shortest  or  longest,  as  may  be  preferred,  and 
gradually  increasing  or  diminishing  the  length 
of  the  other  bar,  as  the  case  maybe,  resulting 
in  the  arrangement  of  the  buttons  in  a  line 
with  each  other,  substantially  as  shown  in 
Fig.  1.  This  is  a  pi-eferred  form  of  arrange- 

ment for  the  operating-buttons,  though  it  will 
be  understood  that  any  convenient  and  pre- 

ferred plan  may  be  adopted  for  tliis  purpose. 
For  cheap,  and  consequently  expeditious, 

construction  T  prefer  to  form  the  bars  and 
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85 tumblers  57  and  54,  respectively,  of  wood,  ar- 
ranging that  a  simple  saw-mark  in  the  inner 

edges  of  said  bar  will  provide  a  seat  for  the  70 
spring  59,  though  for  more  permanent  con- struction it  will  be  understood  that  these 

parts  may  be  formed  of  any  preferred  mate- 
rial. By  tlie  disposition  made  of  the  spring 

59  it  will  be  observed  that  the  respective  but- 
ton of  each  bar  will  be  held  normally  out- 

ward, when  a  pressure  upon  said  button  will 
enable  the  tension  of  the  spring  59  to  be  over- 

come, thus  forcing  the  tumblei-  54  into  the 
path  of  its  respective  stop,  all  of  which  for 
convenience  are  designated  by  the  numeral  53. 

From  the  drawings  and  specification  in  this 
case  it  will  appear  that  it  is  the  function  of 
the  stops  53,  respectively,  to  engage  each  its 
appropriate  tumbler  54,  and  thereby  to  de- 

termine automatically  which  one  of  the  tab- 
lets of  the  magazine  shall  assume  operative 

relations  with  the  vibratory  diaphragm.  The 
actuation  of  one  tumbler  causes  the  mechan- 

ism automatically  to  select  a  particular  stop  90 
and  no  other.  In  like  manner  the  actuation 
of  another  tumbler  causes  the  selection  of  an- 

other stop,  and  so  on  throughout  the  com- 
plete series  of  stops.  Now  the  employment 

of  cooperative  stops  and  tumblers  is  intended  95 
only  to  illustrate  one  mode  of  accomplishing 
an  object  that  may  be  accomplished  in  a  va- 

riety of  ways  and  is  representative  in  the 
broad  sense  of  any  mechanism  that  is  adapted 
to  select  any  one  of  a  series  of  tablets  in  pref-  loc 
erence  to  any  other.  Therefore  for  brevity 
and  convenience  I  denominate  such  mechan- 

ism "tablet-selective"  mechanism,  intending 
thereby  to  include  any  mechanism  that  is 
adapted,  through  the  manipulation  of  a  mem-  105 
ber — in  the  present  example  one  of  the  tum- 

blers 54 — to  select  for  operative  relations  with 
the  vibratory  diaphragm  any  individual  of  a 
series  of  tablets  that  may  be  determined  upon 

iri-espective  of  the  relation  in  which  the  tab-  no 
let  selected  may  stand  toward  the  other  tab- 

lets of  the  series. 
The  cam-faced  shaft  27  is  mounted  in  suit- 

able bearings  63,  located  in  the  outer  ends  of 
the  brackets  64,  the  latter  being  so  connected  1 15 
to  the  standards  9  10  that  said  shaft  will  be 

held  slightl}'  above  though  parallel  with  the shaft  12.  At  the  foot  of  the  standard  10  and 

at  the  forward  edge  thereof  I  provide  the  piv- 
otal seat  65,  arranged  to  receive  the  lowei'  end 

of  the  standard  (JQ,  which  extends  upward 
parallel  with  said  standard  and  is  provided 
upon  its  upper  end  with  the  obtuse  angle  67, 

presenting  a  cam-face  67^^  forcontact  with  the 
friction  roller  or  sleeve  32'',  mounted  upon the  elbow  31,  secured  to  the  shaft  27.  To  the 
opposite  end  of  the  shaft  27  and  extending  in- 

wardly therefrom  parallel  with  the  blade  30 
I  provide  the  controlling-lever  68,  which  has 
pivotal  connection  with  the  crank-arm  69  by  13^ 
means  of  the  link  70.  Said  crank-arm  is  rig- 

idly connected  to  or  integrally  formed  with 
the  rocking  sluift  71,  which  is  disposed  par- 

allel with  the  longitudinal  line  of  the  ma- 

120 
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chine  and  is  mounted  in  suitable  bearings  72 
and  consists  of  the  body-section  73,  the  trans- 

verse arm  74,  and  the  terminal  branch  75, 
adapted  to  bear  upon  the  upper  edge  of  the 

5  tumblers  and  prevent  the  upward  extension 
or  movement  thereof.  The  connection  be- 

tween the  shaft  27  and  the  rocking  shaft  is  so 
made  that  the  elevation  of  the  edge  or  blade 
30  will  result  in  the  depression  of  the  termi- 

lo  nal  branch  75  into  contact  with  the  upper 
edge  of  the  tumblers,  preventing,  as  previ- 

ously^ stated,  an  upward  movement  thereof 
until  said  branch  has  been  elevated  by  the 
corresponding  depression  of  the  blade  30. 

15  In  order  to  automatically  provide  for  the 
actuation  of  ihe  terminal  branch  75, 1  provide 
near  the  outer  end  of  the  carriage-frame  21 
the  inclined  guide  or  radiallj'-disposed  finger 
29,  which  will,  as  the  cari-iage  moves  to  the 

20  right,  contact  with  the  friction  roller  or  sleeve 
32  and  cause  the  same  to  ride  upon  its  in- 

clined face,  resulting  in  the  elevation  of  the 
inner  edge  or  blade  30  and  the  partial  rotation 
of  the  cam-faced  shaft.     The  elevation  result- 

25  ing  from  this  contact  of  the  friction -roller 
with  the  inclined  face  of  the  depending  finger 
29  causes  the  friction  roller  or  sleeve  32^  to 
ride  upward  against  the  outer  face  of  the  lever 
66  until  the  obtuse  angle  67  has  been  reached, 

30  when  the  upper  end  67^  of  said  lever  will  be 
forced  outward  against  said  sleeve,  causing 
the  same  to  ride  upon  the  inclined  face  67^, 
through  the  action  of  the  spring  76,  so  dis- 

posed that  its  free  end  will  bear  downward 
35  upon  the  outward  extension  66^^  of  the  lever. 

The  opposite  end  of  the  spring  76  is  suitably 
anchored  at  any  preferred  point  where  its 
office  may  be  most  effectively  performed. 

The  operation  of  my  improved  automatic 
40  talking  -  machine  may  be  described  as  fol- 

lows: That  is  to  say,  the  carriage  is  placed 
in  its  initial  position  at  the  extreme  left  end 
of  the  threaded  shafts,  when  the  diaphragm- 
arm  is  depressed,  overcoming  its  frictional 

ij5  grasp  tipon  the  barrel  25,  bringing  the  dia- 
phragm into  the  plane  of  the  surface  of  the 

tablet,  which  has  first  been  placed  in  position 
by  a  pressure  upon  its  corresponding  button, 
duly  labeled  to  indicate  said  tablet.     The 

50  motor  is  then  started,  either  manually  or  au- 
tomatically, by  aid  of  a  suitable  prime  mover, 

when  the  threaded  block  36  will  engage  with 
the  shaft  38,  resulting  in  the  lateral  move- 

ment  of  the   carriage   in    unison   with   the 
55  threads  provided  on  said  shaft,  causing  the 

stylus,  with  its  accompanying  diaphragm,  to 
follow  the  line  of  record  provided  on  the  tab- 

let until  the  extreme  outer  end  thereof  is 

reached,  when  the  depending  radially  -  dis- 
60  posed  finger  29  will  engage  with  the  friction- 

roller  32,  elevating  the  elbow  31,  and  thereby 
causing  the  friction-roller  32*  to  travel  up- 

ward upon  the  face  of  the  lever  66  until  the 
obtuse  angle  67  thereof  is  reached,  when  the 

65  action  of  the  spring  will  force  said  lever  out- 
ward, contacting  the  face  67'^  of  said  lever 

with  said  roller,  and  complete  the  elevation  of 

the  blade  30,  incidentally  causing  said  blade 

to  act  upon  the  outer  end  21*  of  the  carriage 
and  forcing  the  threaded  block  36  out  of  en-  70 
gagement  with  the  shaft  38  and  bringing  the 
threaded  block  35  into  cooperation  with  the 
shaft  37,  effecting  the  reverse  movement  of 
the  carriage.     The  elevation  of  the  blade  30 
also  results  in  the  upward  movement  of  the  75 
controlling-lever  68,  acting  upon  the  rocking 
shaft  71  in  such  manner  as  to  cause  the  ter- 

minal section  75  thereof  to  move  downward 

into  contact  with  the  upper  edge  of  the  tum- 
bler, holding  the  same  in  a  horizontal  posi-  80 

tion,  preventing  a  continued  reverse  move- 
ment of  the  tablet-magazine. 

It  will  be  understood  that  each  of  the  but- 
tons controlling  its  respective  tumbler  will 

be  labeled  or  designated  in  any  preferred  85 
manner  to  correspond  with  the  subject  or  se- 

lection inscribed  upon  the  tablet  located  at 
its  respective  stop,  enabling  the  operator  to 
make  a  selection  of  a  subject  and  bring  the 
same  under  the  reproducing-stylus  by  a  sim-  90 
pie  pressure  oh  the  button. 

The  adjustment  of  the  several  parts  is  so 
made  that  the  contact  of  the  tumbler  with  its 
stop  will  place  the  desired  selection  under 
the  stylus,  bringing  the  sprocket  52  into  en-  95 
gagement  with  the  belting  upon  the  sprockets 
49  50,  which  latter,  as  previously  set  forth, 
are  actuated  through  the  medium  of  the 
sprocket  51,  located  upon  the  shaft  38.  The 
movement,  thei'efore,  of  the  shaft  38,  in  addi-  100 
tion  to  a  positive  actuation  of  the  carriage, 
also  rotates  the  tablet-cjiinder,  enabling  the 
diaphragm  to  travel  in  harmony  with  the  line 
of  record. 

In  order  to  provide  a  construction  for  the  105 
tablet  -  cylinder  which   will  compensate  for 
the  expansion  and   contraction   incident  to 
changes  in  the  temperature,  I  prefer  to  pro- 

vide that  the  surface  of  the  shaft  4*  for  the 
cylinder-body  4"^'  shall  be  suitably  roughened   no 
or  finely  corrugated,  upon  which  is  shrunk  or 

forced  the  body  proper,  4'',  preferably  made  . 
of  light  porous  wood,  cork,  or  the  like,  while  / 

upon  the  outer  surface  thereof  I  secure  a  cov-  j 
eriug   4%   of  a  flexible  and  loosely  -  formed  ins 
fibrous  material — such,  for  instance,  as  can- 

vas, canton-flannel,  or  the  like — the  object  be-  / 
ing  to  provide  for  the  free  expansion  and  eon-/ 
traction  of  the  material  forming  the  tablet.' 

The  stops  53  may  consist  for  cheap  and  effi-  120 
cient  construction  of  a  series  of  screw-thread- 

ed lugs  or  points  properly  seated  in  the  outer 
face  of  the  sockets  in  such  manner  that  each 
will  engage  with  its  respective  tumbler  and 
be  disposed  in  an  entirely-different  path  from    1 25 
the  other,  or  said  stops  may  consist  of  the 
adjustable  device  shown  in  Fig.  8  and  con- 

sisting of  the  plate  53*  and  the  integrally- 
formed  point  53.     In  either  end  of  the  jilate 

I  provide  the  slotted  apertures  53^,  designed  130 
to  permit  longitudinal  movement  of  the  plate 
53*,  that  the  stop  may  be  properly  adjusted. 
If  the  form  of  stop  consisting  of  the  thread- 

ed lug  or  point  be  employed  and  it  should  be 
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necessary  to  readjust  it  after  it  is  seated  in 
the  outer  face  of  the  socket,  sncli  readjust- 

ment can  easily  be  effected  by  simply  bend- 
ing the  point  in  the  direction  desired,  which 

5  of  course  will  be  readily  appreciated. 
Upon  the  shaft  12  is  mounted  the  idler  13 

and  the  sleeve  16,  as  previously  stated,  and 
said  sleeve  is  designed  to  coact  with  the  de- 

pending arm  20,  provided  upon  the  carriage- 
10  frame  21,  as  follows:  When  the  carriage  has 

moved  back  into  its  initial  position,  the  bear- 
ing-block 35  will  drop  into  the  groove  77, 

(said  groove  being  a  reduced  portion  of  the 
shaft  37,)  when  the  blade  30  will  tend  fur- 

15  ther  to  elevate  the  carriage-frame  21  and  its 
accompanying  depending  arm  20,  bringing  it 
to  bear  against  the  face  17="  of  the  sleev^e, 
forcing  said  sleeve  and  the  friction-point  19 
thereon  into  engagement  with  the  idler  and 

20  the  friction-point  18,  secured  thereto,  thus 
connecting  said  idler  to  the  shaft  and  result- 

ing in  its  rotation  and  incidentally  rotating 
the  sprockets  14  15,  causing  a  reverse  move- 

ment to  be  imparted  to  the  tablet-magazine 
25  until  the  stop  bearing  ujpon  the  upper  side  of 

its  tumbler  is  moved  entirely  around  to  con- 
tact with  the  lower  side  thereof,  thus  bring- 

ing the  magazine  to  a  full  stop,  owing  to  the 
interposition  of  the  terminal  section  75. 

30  It  will  of  course  be  understood  that  I  do  not 
wish  to  be  confined  to  the  use  of  belting  as  a 
means  for  communicating  power  from  one 
pulley  to  another,  as  toothed  gearing  or  other 
equivalent  may  be  used,  if  preferred.    For  in- 

35  stance,  the  sprockets  14  15  may  be  toothed 
gearing  arranged  to  mesh  with  each  other  in 
the  usual  manner,  thus  dispensing  with  the 
necessity  of  other  means  for  forming  connec- 

tion.    The  same  may  be  said  with  reference 
40  to  the  sprockets  51  52  and  other  parts  now 

shown  as  connected  by  belting. 
In  order  to  make  it  clear  how  I  retain  a 

flexible  covering  of  felt,  canvas,  or  other  pre- 
ferred material  upon  the  porous  body  of  the 

45  tablet-cylinder,  I  will  state  that  said  cover- 
ing may  be  so  placed  that  the  projecting  edges 

thereof  will  extend  past  theendsof  the  body 
of  the  cylinder,  where  they  may  be  drawn  in- 

ward  toward  the   shaft   and  there  secured 
50  against  the  ends  of  the  bodj^  bj^  a  suitable 

retaining-plate  4"^  and  retaining-screws  4*^  or 
other  preferred  means,  taking  through  said 
plates  into  the  body. 

In  order  to  provide  that  the  tablet-maga- 
55  zine  will  be  reliablj^  held  in  an  adjusted  po- 

sition, to  theend  that thesubject-matter  upon 
any  preferred  tablet  may  be  transcribed,  I 
arrange  the  locking  mechanism  for  the  maga- 

zine, (more  clearly  shown  in  Figs.  3,  5,  6,  and 
60  other  views, )  and  which  I  will  describe  by  stat- 

ing that  the  sprocket  or  gearing  wheel  15  is 
provided  upon  the  face  thereof  or  other  pre- 

ferred point  with  a  series  of  notches  or  teeth 
78,  adapted  for  engagement  with  the  detent 

65  or  pawl  79.  The  lower  end  of  the  detent 
79  is  pivoted  in  a  suitable  seat  80,  mounted 
at  any  convenient  point  to  enable  it  to  per- 

form its  office.  The  said  detent  after  passing 
through  the  seat  provided  thcrofor  termi- 

nates in  the  crank-arm  81,  which  is  pivotally  70 
connected  to  the  free  end  of  the  elbow  31  or 
anyconvenient  point  of  the  blade  30  by  means 
of  the  link-arm  82.  By  this  arrangement  of 
the  several  parts  just  described  it  will  be  ap- 

parent that  I  have  provided  an  efficient  lock-  75 
ing  device  for  the  tablet-magazine  when  any 
preferred  one  of  the  tablets  is  being  tran- 
scribed. 

The  operation  of  th(^  locking  device  maybe 
stated  as  follows:   When  the  elbow  or  inner  80 

edge  of  the  blade,  to  one  of  which  the  link- 
section  82  is  attached,  is  depressed, the  crank- 
arm  81  will  be  moved  downward,  forcing  the 
free  end  of  the  detent  into  engagement  with 
one  of  the  notches  or  ratchets  78,  thus  lock-  85 
ing  the  sprocket  or  gearing  15  against  move- 

ment until  the  detent  is  withdrawn.     The 
downward  movement  of  the  elbow  or  blade 

just  referred  to  occurs  onlj'^  when  the  dia- 
phragm is  brought  into  cooperation  with  the  90 

tablet,  consequently  resulting  in  holding  the 
magazine  in  a  fixed  position   until  the  dia- 

phragm has  traveled  the  entire  length  of  its 
tablet.     When  the  stylus  has  transcribed  the 
entire  line  of  record,  the  diaphragm  is  auto-  95 
maticallj'  returned  to  the  starting-point,  as 
already  described,  through  the  elevation  of 
the  blade  30,  which  act  results  in  the  with- 

drawal of  the    detent  79  from  engagement 

with  the  sprocket  15,  permitting  another  se-  100 
lection  from  the  magazine-tablets  to  be  made. 
Having  thus  fully  described  the  operation 

and  construction  of  mj^  invention,  what  I 
claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is —  105 

1.  In  a  talking-machine, a  sound  reproducer 
or  recorder,  a  series  of  sound-records,  a  car- 

rier therefor,  means  for  bringing  any  sound- 
record  into  cooperative  relation  with  said 
sound  reproducer  or  recorder,  and  stop  mech-  no 
anism  for  stopping  any  desired  record  when 
it  is  brought  into  cooperative  relation  with 
the  sound  reproducer  or  i-ecorder,  as  .set  forth. 

2.  In  a  talking-machine,  the  combination 
with  a  frame,  a  recorder  or  reproducer,  a  se-  115 
ries  of  tablets  and  a  tablet-carrier,  of  auto- 

matic means  for  bringing  any  selected  indi- 
vidual of  the  tablets  into  operative  relation 

with  the  sound  reproducer  or  recorder,  and 
a  push-button  for  releasing  and  mechanism   120 
for  stopping  said  means,  as  set  forth. 

3.  In  a  talking-machine,  the  combination 
with  a  frame,  a  recorder  or  reproducer,  tab- 

lets and  a  tablet-carrier,  of  automatic  means 
for  bringing  any  selected  individual  tablet  125 
into  operative  relation  with  the  sound  repro- 

ducer or  recorder,  and  a  device  for  releasing 
and  mechanism  for  stopping  said  automatic 
means,  as  set  forth. 

4.  In  talking-machines  having  a  pluralitj^  130 
of  tablets,  and  provided  with  a  recorder  and 
reproducer  and  a  series  of  buttons,  automatic 
means  for  bringing  any  selected  tablet  into 
operative  relation  with  the  recorder  or  repro- 
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dueer  whieh  are  released  by  pushing  one  of  1 
said  buttons  corresponding  to  the  selected  j 
tablet,  as  set  forth. 

5.  In  talking-machines,  a  series  of  tablets,  I 
S  a  recorder  and  leprodiicer,  a  rotatable  tablet- 

carrier,  and  autoinnlic  means  for  bringing 
anj'  selected  one  of  said  series  into  operation 
and  means  for  holding  it  nntil  operated  upon 

by  the  recordei-  or  reproducer,  as  set  forth. 
lo  6.  In  a  talking-machine  the  combination 

with  a  frame,  sound-receiver,  tablet- maga- 
zine and  magazine-driving  mechanism,  of  a 

plnralitj'  of  tablets  carried  in  the  magazine, 
and  a  corresponding  pluralitj^  of  magazine- 

15  stop  mechanisms,  adapted  through  manipu- 
lation thereof  respectivelj'  to  release  the  driv- 

ing mechanism  and  stop  any  one  of  the  lab- 
lets  when  in  operative  relation  with  the  sound- 
receiver,  substantiallj^  as  set  forth. 

20  7.  In  talking-machines,  the  combination  of 
a  magazine  of  tablets,  means  to  actuate  the 
same,  a  diaphragm,  a  series  of  graduated  stops 
carried  by  said  magazine,  and  means  cooper- 

ating with  the  stops  for  checking  and  holding 
25  the  desired  tablet  when  in  cooperative  rela- 

tion with  the  diaphragm,  as  set  forth. 
8.  In  a  talking-machine,  the  combination 

with  a  tablet-magazine  having  a  fixed  and  a 
removable  head,  of  a  series  of  graduated  stops 

30  so  arranged  in  the  periphery  of  the  fixed  head 
that  they  will  cooperate  with  the  stop  mech- 

anism, designed  to  hold  any  preferred  tablet 
into  cooperation  with  the  recording-stylus, 
and  means  for  automatically  reversing  the 

35  movement  of  the  carriage  and  for  sending  it 
back  to  the  initial  point,  t>nbstantially  as  de- 

scribed aud  for  the  purpose  set  forth. 
9.  As  an  im  provement  in  talking-machines, 

the  combination  with  the  tablet-magazine  and 
40  diaphragm-carriage;  graduated  stops  on  said 

magazine;  a  series  of  tumblers;  a  rocking 
shaft;  a  series  of  buttons;  suitable  connec- 

tion between  said  tumblers  and  buttons  and 
means  mounted  on  said  carriage  for  actuat- 

45  ing  said  rocking  shaft  aud  thereby  locking 
the  tumblers,  substantially  as  specified  and 
for  the  purpose  set  forth. 

10.  As  an  improvement  in  talking -ma- 
chines, the  combination  of  a  magazine  of  tab- 

50  lets;  adiaphragm,  means  forbringing  the  tab- 
lets into  cooperative  relation  with  the  dia- 

phragm, a  series  of  graduated  stops  carried 
by  said  magazine  and  means  intermediate  the 
carriage  aud  stops  for  cooperating  with  said 

55  stops  for  checking  the  rotation  of  the  maga- 
zine and  holding  the  desired  tablet  thereon  in 

cooperation  with  the  diaphragm,  substan- 
tially as  specified  and  for  the  purpose  set 

forth. 

60  11.  As  an  improvement  in  talking -ma- 
chines, the  combination  with  the  tablet-mag- 

azine and  diaphragm-carriage  and  a  series 
of  tumblers,  of  means,  substantially  as  de- 

scribed, for  automatically  reversing  and  con- 
65  tinuingthe  movement  of  the  carriage  and  for 

locking  the  tumblers  against  upward  move- 

ment, substantially  as  described  and  for  the 

purpose  set  forth. 
12.  As  an  im|)rovement  in  talking -ma- 

chines, the  herein-described  diaphragm -car-  70 
liage-reversing  mechanism  consisting  of  the 
cam-face  rock-shaft,  a  spi'ing-controlled  le- 

ver for  holding  the  inner  edge  of  said  shaft 
normally  depressed,  and  means  mounted 
upon  the  carriage  for  overcoming  the  tension  75 
of  the  spring  in  said  spring-controlled  lever, 
thereby  elevating  the  inner  edgeof  said  shaft 
when  the  line  of  record  has  been  transcribed, 
substantiallj'as  described  and  for  the  purpose 
set  forth.  80 

13.  As  an  improvement  in  talking- ma- 
chines, the  combination  with  a  plurality  of 

tablets  and  a  dla[)hragm-carriage,  of  a  de- 
pending arm  mounted  on  said  carriage,  a 

sleeve  so  disposed  upon  its  shaft  that  it  will  85 
rotate  therewith  and  slide  thereon  when  ac- 

tuated by  said  arm,  aud  an  idler-pulley  ar- 
ranged to  contact  with  said  sleeve,  and  ro- 

tate therewith  when  they  are  forced  together, 
and  thereby  reverse  the  movement  of  the  90 
magazine,  as  and  for  the  purpose  set  forth. 

14.  In  a  reversing  mechanism  for  tablet- 
magazines,  the  combination  with  the  dia- 

phragm-carriage, of  a  driving-shaft  for  said 
magazine  having  a  sprocket  fixedly  secured  95 
to  the  inner  end  thereof  designed  to  coact 
with  the  sprocket  on  the  magazine-axle;  an 
idler  mounted  on  said  shaft;  a  sleeve  loosely 
keyed  thereon  and  a  depending  arm  con- 

nected to  the  carriage  adapted  to  slide  said  100 
sleeve  into  engagement  with  the  idler  when 
the  carriage  has  moved  back  to  its  initial 
position,  thereby  causing  said  idler  to  rotate 
on  its  shaft,  as  and  for  the  purpose  set  forth. 

15.  As  an   improvement   in   talking -ma-  105 
chines,   a  tablet  -  magazine   and   means   for 
checking  the  rotation  of  the  same,  consisting 
of  a  series  of  graduated  stops  secured  to  the 
outer  side  of  the  spindle-sockets,  a  series  of 
tumblers  for  engagement  therewith,  a  series  no 
of  bars,  each  designed  to  act  upon  its  respec- 

tive tumbler,  a  series  of  buttons  for  actuat- 
ing said  bars,  and  individual  springs  for  said 

bars  disposed  to  normally  withdraw  each 
tumbler  from  the  path  of  its  stop  as  and  for  115 
the  purpose  set  forth. 

16.  The  combination  with  a  rotatable  tab- 
let-magazine of  a  series  of  stops  carried  there- 

by; a  series  of  tumblers  for  engaging  there- 
with; a  series  of  bars,  each  designed  to  act  120 

upon  its  individual  tumbler;  a  series  of  but- 
tous  for  manipulating  said  bars  and  suitable 
means  for  disposing  said  buttons  normally 
inward  aud  thereby  holding  each  tumbler  out 
of  the  path  of  its  individual  stop,  as  and  for  125 
the  purpose  set  forth. 

17.  As  an  improvement  in  talking -ma- 
chines, the  combination  with  a  recorder  or 

reproducer  and  a  tablet -magazine,  of  stop 
mechanism  for  said  magazine,  consisting  of  a  130 
series  of  graduated  stops  and  tumblers  there- 

for; a  series  of  buttons  corresponding  to  each 
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individual  tablet,  and  means  intermediate 
said  buttons  and  stops,  whereby  a  pressure 
upon  one  of  the  buttons  will  hold  one  of  the 
tumblers  in  such  position  that  it  will  contact 

S  with  the  stop  of  the  desired  tablet  and  there- 
by hold  said  tablet  into  cooperation  with  the 

recorder  or  reproducer,  substantially  as  speci- 
fied and  for  the  purpose  set  forth. 

18.  As   an   impi-ovement   in   talkinjr-ma- 
lo  chines,  the  combination  with  a  transcribing- 

stylus  a  tablet- magazine,  stop- mechanism 
therefor,  consisting  of  a  sei-ies  of  graduated 
stops;  a  series  of  buttons  referring  respec- 

tively to  an  individual  tablet,  and  means  for 
15  so  connecting  said  buttons  and  stops  that  a 

pressure  upon  one  of  the  former  will  hold  one 
of  the  latter  in  such  position  that  the  desired 
tablet  will  be  locked  in  cooperation  with  the 
transcribing-stylus,snbstantially  as  described 

20  and  for  the  purpose  set  forth. 
19.  In  talking-machines,  the  combination 

with  a  tablet-magazine,  means  to  actuate  the 
same,  a  diaphragm-carriage  and  a  series  of 
tumblers,  of  means   cooperating  with  said 

tumblers  for  checking  the  magazine  and  op-  25 
erating  the  diaphragm-carriage,  as  set  forth. 

20.  In  a  talking-machine,  a  diaphragm-car- 
riage a  tablet-carrier,  and  means  for  operat- 

ing the  same,  a  series  of  tumblers,  and  means 
cooperating  therewith  for  checking  the  tab-  30 
let-carrier  and  means  for  operating  the  dia- 

phragm-carriage, as  set  forth. 
21.  In  a  talking-machine,  a  sound  repro- 

ducer or  recorder;  a  magazine  adapted  to 

carry  a  pluralitj' of  tablets;  automatic  means  35 
for  bringing,  at  will,  any  selected  individual 
of  the  tablets  into  cooperation  with  the  re- 

corder or  reproducer,  and  additional  means 
for  stopping  and  holding  it  until  operated 
upon  by  said  recorder  or  reproducer,  as  set  40 
forth. 

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

GEORGE  W.  GOMBER. 
Witnesses: 

W.  H.  Knellt, 
H.  F.   GOMBER. 
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lO 

IS 

To  all  xolhom  it  may  concern: 
Be  it  known  that  I,  George  W.  Gomber,  a 

citizen  of  the  United  States,  residing  at  Co- 
nyngham,  in  the  county  of  Luzerne  and  State 
of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Tall<:ing- Ma- 

chines; and  Idoherebj'declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 
in  the  art  lo  which  it  appertains  to  make  and 
use  the  same. 

My  invention  relates  to  talking-machines, 
and  more  particularly  to  that  class  thereof 
wherein  a  plurality  of  tablets  are  so  grouped 
that  any  one  of  said  tablets  may  be  readily 
placed  into  cooperative  relationship  with  the 
recoi'der  or  reproducer. 

The  object  of  my  invention  is  to  provide  a 
talking-machine  having  a  magazine  designed 

2o  to  carry  any  desired  number  of  tablets  and 
render  it  possible  to  bring  any  preferred  tab- 

let in  position  ready  for  being  acted  upon  by 
the  recorder  or  reproducer,  it  being  under- 

stood that  the  said  magazine  is  manuall}'  con- 
trolled through  certain  mechanism,  the  de- 

tails whereof  will  be  fully  set  forth  in  the  fol- 
lowing specification  and  illustrated  in  the  ac- 

companying drawings,  in  which — 
Figure  1  represents  a  top  plan  view  of  my 

complete  talking-machine.  Fig.  2  is  a  front 
elevation  thereof.  Fig.  3  is  a  section  of  Fig. 
1  on  line  a  a.  Fig.  4  is  a  longitudinal  sec- 

tion of  the  tablet  spindle-shaft,  showing  part 
of  the  cylinder-head.  Fig.  5  is  a  sectional 
view  of  the  magazine-axle,  showing  the  fric- 

tion clutch  or  brake  therefor.  Fig.  6  is  a  side 
view  of  the  controlling  mechanism  for  the 
magazine.  Fig.  7  is  a  perspective  detail  of 
the  parts  shown  in  Fig.  6.  Fig.  8  is  a  side 
view  of  the  carriage-elevating  device,  and 
Fig.  9  is  an  inner  end  view  thereof. 

In  materializing  my  invention  I  provide 
the  base  1,  upon  which  is  mounted  a  motor- 
receptacle  2,  and  upon  said  receptacle  I  erect 
the  brackets  3  and  i,  designed  to  hold  the 
several  parts  of  my  invention  in  their  respec- 

tive operative  positions.  Upon  the  top  of 
said  receptacle  I  mount  in  said  brackets  the 
supporting  axle  or  shaft  5,  the  free  end  of 

25 

3° 
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40 

45 

which  extends  over  the  base  1  and  is  designed  s^ 
to  hold  the  magazine  rotatively  in  position. 
The  magazine  consists  of  the  head  6,  which  is 
provided  with  a  series  of  bearing  seats  or 
sleeves  7,  of  any  preferred  number,  each  bear- 

ing-seat being  arranged  to  extend  outward  55 
sufficiently  to  provide  a  reliable  support  for 
holding  the  spindle-shafts  8  to  their  work. 
Said  shafts,  it  will  be  observed,  extend  en- 

tirely through  the  bearings  and  the  head  6 
and  have  attached  to  their  protruding  ends  60 
the  gears  9. 

In  order  to  reinforce  the  bearing-seats  7  in 
their  work  of  holding  the  spindle-shafts  in 
position,  I  attach  to  the  inner  face  of  the  head 
G  the  ratchet-plate  10  in  any  suitable  waj^  65 
as  by  bolts  or  screws  extending  through  the 
tubular  vsections  11  into  engagement  with  said 
head,  the  object  of  the  tubular  sections  be- 

ing to  hold  the  plate  10  a  proper  distance  from 
the  head.  70 

I  provide  on  the  inner  side  of  the  plate  10, 
at  points  opposite  the  inner  ends  of  the  shafts, 
suitable  bearing-seats  12,  adapted  to  receive 
a  bearing-point  13,  formed  upon  the  shaft. 
The  free  ends  of  said  shafts  are  provided  with  75 
the  tablet-carrying  body-section,  and  in  order 
to  secure  the  free  ends  of  the  shafts  and  prop- 

erly support  the  same  while  the  tablet  carried 
thereby  is  being  recorded  or  transcribed  I 
provide  the  arm  14,  rigidly  secured  to  the  80 
rocking  shaft  15,  held  by  center  points  in  the 
bracket  IG,  which  is  rigidly  secured  to  the 
outer  end  of  the  axle  5.  The  head  G  is  se- 

cured to  the  sleeve  17.  Said  sleeve  may  con- 
sist of  a  tubular  shaft  of  sufficient  bore  to  85 

snugly  receive  the  axle  upon  which  it  is  de- 
sired to  freely  rotate  in  either  direction. 

I  adjustably  mount  in  the  brackets  3  4  the 
threaded  shaft  18,  the  outer  end  of  which  is 
secured  by  the  center  point  19,  mounted  in  90 
the  bracket  3,  while  the  inner  end  is  provided 
with  a  suitable  gear  20,  designed  to  mesh  with 
one  of  the  gears  9  and  adjustably  held  in  po- 

sition by  the  spring-controlled  rocking  finger 
23.  By  this  arrangement  of  the  rocking  arm  95 
21  it  will  be  observed  that  the  gear  20  has  the 
capacity  of  moving  out  of  the  path  of  the 
gears  9  when  the  magazine  is  rotated  to  bring 
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the  desired  tablet  into  cooperation  with  the 
diaphragm.  I  also  secure  with  the  standards 
3  4  the  carriage  shaft  or  track,  which  consists 
of  a  main  section  24,  the  curved  end  25,  and 

5  the  anchored  terminal  26.  The  track  is  rig- 
idly held  by  the  standards,  and  designed  to 

reciprocate  upon  the  section  24  is  the  barrel 
27,  adapted  to  carry  the  diaphragm-arm  28 
and  the  guiding-arm  29,  having  a  suitably- 

lo  mounted  threaded  block  30  for  cooperation 
with  the  threaded  shaft  18. 

In  order  to  rotate  the  magazine  and  auto- 
matically lock  the  same  when  the  desired  tab- 

let has  been  brought  into  alinement  with  the 
15  diaphragm,  I  provide  the  compound  pawl 

illustrated  in  Fig.  7,  consisting  of  the  base 
member  31,  having  the  sleeve  32  arranged  to 
receive  the  I'oeking  shaft  33  and  become  fix- 

edly attached  thereto  bj^  means  of  the  set- 
20  screw  34.  Pivotally  attached  to  the  base 

member  31  is  the  link  35,  the  upper  end  of 
which  is  pivotally  attached  to  the  arm  36,  pro- 

vided with  the  aperture  37,  designed  to  loosely 
receive   the   axle  5  or  sleeve  17,   mounted 

25  thereon. 
Pivotally  connected  to  the  arm  36  is  the  de- 

tent or  pawl  proper,  38,  arranged  to  engage 
with  one  of  the  ratchets  39  upon  the  edge  of 
the  plate  10  or  cooperate  with  said  ratchets 

30  by  means  of  the  stud  40.  In  order  to  hold 
the  pawl  38  in  an  extended  position,  I  pro- 

vide the  spring  41,  secured  to  the  arm  36  at 
one  end,  while  the  free  end  is  so  disposed  that 
it  will  engage  a  notch  upon  said  pawl.     The 

35  base  member  31  is  also  provided  with  the  fin- 
ger 42,  adapted  to  elevate  the  free  end  of  the 

detent  43  when  the  magazine  has  been  brought 
into  an  adjusted  position  by  the  operation  of 
the  rock-shaft  33.     Said  detent  43  is  pivoted 

40  in  a  suitable  seat  43^.  The  free  end  of  the  de- 
tent 43  engages  one  of  the  recesses  or  notches 

44,  arranged  upon  the  periphery  of  the  plate 
10,  as  more  clearly  shown  in  Fig.  3.  The 
rocking  shaft  33  extends  outward  to  the  end 

4^  of  the  base  1  and  is  mounted  thereon  in  suit- 
able bearings  33^.  The  outer  end  of  the  shaft 

33  has  the  upwardly-extending  lever-section 
45,  which  terminates  in  a  suitable  handle  46. 
The  arm  14  is  provided  with  the  laterally- 

50  curved  lip  47  and  the  stop  48,  as  fully  set 
forth  in  Fig.  1.  The  office  of  the  rocking  shaft 
33  is  twofold,  its  first  work  being  to  operate 
the  compound  pawl,  and,  secondly,  to  cause 
the  arm  14  to  move  inward,  and  thus  force  the 

55  bearing-point  49  into  engagement  with  the 
bearing-seat  provided  in  the  ends  of  the  shafts 
8  when  the  desired  tablet  is  in  alinement  with 
the  recorder  or  reproducer.  As  the  lever  45 
is  moved  rearwardly  against  the  stop  50,  at- 

60  tached  at  a  convenient  point  to  the  casing 
51,  the  shaft  33  is  partly  turned,  causing  the 
compound  pawl  fixedly  connected  thereto 
and  pivotally  attached  to  the  axle  to  so  move 
that  the  pawl  38  will  withdraw  from  engage- 

65  ment  with  the  succeeding  ratchet,  when  by 
reversing  the  movement  of  the  lever  45 
until  the   upper  end   thereof   engages    the 

stop  48  upon  the  arm  14  the  pawl  will  extend 
into  engagement  with  the  contiguous  ratchet 
and  rotate  the  magazine,  and  it  will  be  ob-  70 
sei'ved  that  at  the  instant  said  pawl  is  fully 
extended  the  arm  14  will  be  moved  inward 
by  the  action  of  said  lever,  thereby  causing 
the  bearing-point  49  to  take  into  the  seat  in 
the  end  of  the  tablet-spindle.     The  act  of  op-  75 
crating  the  compound  pawl  will  lock  the  arm 
14  into  engagement  with  the  tablet-spindle. 
The  simple  act,  therefore,  of  operating  the.le- 
ver  45  actuates  the  magazine  and  locks  it  in 
an  adjusted  position.     The  arm   14  is  held  80 
normally  outward  by  the  spring  52  to  insure 
that  the  bearing-point  49,  carried  by  said  arm, 
will  be  withdrawn  from  the  path  of  the  tab- 

let-spindles while  the  magazine  is  being  ro- 
tated.    As  a  result  of  bringing  the  lever  45  85 

forward,  more  or  less  impetus  is  imparted  to 
the  magazine,  and  in  order  to  overcome  this 

movement  I  provide  the'friction  contact-point 
53,  attached  to  the  spring-plate  54,  which  in 
turn  is  secured  to  the  sleeve  17  by  the  set-screw  90 
55.     The  point  53  reaches  loosely  through  an 

aperture  provided  in  said  sleeve  into  dii'ect 
contact  with  the  axle  5,  and  by  regulating  the 
tension  of  the  spring  54  by  means  of  said  set- 
screw  55  the  degree  of  friction  set  up  between  95 
said  point  and  axle  is  easily  regulated,  thus 
making  it  possible  to  freely  rotate  the  maga- 

zine in  either  direction  without  permitting 

the  impetus  of  the  movement  to  carry  a  pre- 
ferred tablet-spindle  past  its  point  of  coop-   ico 

eration  with  the  bearing-point  49. 
In  order  to  readily  elevate  the  arm  29  out 

of  engagement  with  the  threaded  shaft  18,  I 
mount  upon  the  outer  arm,  as  shown  in  Fig. 
8,  the  cam-le\^er,  consisting  of  the  sleeve  56,  1C5 
attached  to  said  arm,  the  shaft  57  in  said 
sleeve,  the  crank-arm  58,  attached  to  said 
shaft,  and  also  the  finger  59,  attached  to  said 
crank,  and  antifriction- roller  60  upon  said 
finger.  no 

By  reference  to  Fig.  8  it  will  be  seen  that 
the  outer  end  of  the  arm  29  is  bent  downward 
at  right  angles  to  the  body  portion,  and  said 
downwardly -extending  section  is  provided 
with  a  suitable  aperture  designed  to  receive  115 
the  inner  end  of  the  sleeve  56,  it  being  un- 

derstood that  said  inner  end  may  be  slightly 
reduced,  if  desired,  in  order  to  prevent  the 
sleeve  from  having  a  longitudinal  movement 
in  said  aperture,  though  permitting  the  same  120 
to  be  easily  rotated  in  order  to  operate  the 
finger  59  and  cause  said  finger  to  bear  upon 
a  contiguous  portion  of  the  frame,  and  there- 

by elevate  the  arm  29,  so  that  the  block  car- 
ried thereby  will  be  raised  out  of  cooperation  125 

with  the  threaded  shaft  18. 
In  Fig.  13  it  will  be  observed  that  the  crank 

58  is  substantially  triangular  in  outline,  the 
shaft  57  being  connected  to  one  angle,  while 
the  oppositeangle  61  is  sufficiently  shortened  130 
to  form  the  lower  end  of  the  crank-arm  and 
its  accompanying  finger  to  pass  the  center  of 
the  shaft  57  when  the  operating-handle  62  is 
properly  manipulated.     When  the  finger  59 
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is  moved  toward  the  left,  the  arm  29  is  dropped 
sufficieutly  to  cause  the  threaded  block  to  co- 

operate with  its  shaft, when  the  reverse  move- 
ment of  said  handle  will  move  said  finger  to 

5  the  right  until  it  is  past  the  dead-center,  as 
indicated  by  the  center  of  the  shaft  57,  when 
the  point  61  will  bear  against  the  arm  29,  and 
thus  hold  said  arm  in  an  elevated  position, 
which  will  permit  the  carriage  to  be  freely 

lo  moved  to  an  initial  point. 
By  means  of  the  construction  of  my  com- 

pound pawl  for  actuating  the  magazine  the 
result  is  a  differentiated  movement  of  said 

magazine — that  is  to  say,  the  first  movement 
15  of  the  shaft  33  causes  the  rapid  extension  of 

the  pivoted  parts  forming  said  pawl;  but  as 
the  operating-lever  45  is  brought  near  the  arm 
14  such  movement  of  the  magazine,  owing  to 
the   peculiar   construction  of  said  pawl,  is 

2 :  checked  until  a  very  slow  movement  results 
at  the  time  the  desired  tablet  is  in  position 
for  cooperating  with  the  bearing-point  upon 
the  arm  14.  The  act  of  rotating  the  shaft 
33,  it  will  be  observed,  causes  the  upper  end 

25  of  the  base  member  31  to  move  outward, 
promptly  acting  upon  the  link  35;  but  after 
the  pivoted  point  of  said  member  and  link 
passes  the  center  or  the  extreme  point  of  ex- 

tension a  withdrawing  movement  will  be  im- 
30  parted  to  said  link,  thus  preventing  further 

pressure  of  the  pawl  38  upon  one  of  the  ratch- 
ets 39.  The  time  of  the  passage  of  the  piv- 

oted parts  past  the  center  or  extreme  point 
of  extension  marks  the  withdrawal  of  the  stop 

35  38,preveuting  further  movement  of  the  maga- 
zine, and  at  this  instant  the  point  upon  the 

arm  14  takes  into  the  bearing-seat  provided 
for  it  in  the  end  of  one  of  the  tablet-spindles. 
The  outward  movement  of  the  upper  end  of 

40  the  base  31  also  elevates  the  finger  42,  result- 
ing in  forcing  the  detent  43  into  registration 

with  one  of  the  notches  44  at  the  instant  said 

bearing-point  engages  the  spindle,  thus  in- 
suring harmonious  cooperation  of  the  several 

45  parts. 
Having  thus  fully  described  my  invention, 

what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is — 

1,  In  talking-machines,  ihe  combination  of 
50  a  rotatable  magazine  having  a  supporting- 

axle  and  means  for  operating  the  same  con- 

sisting of  a  rock-shaft,  a  compound  pawl  at- 
tached to  said  shaft  and  to  the  axle  of  the 

magazine,  an  operating -lever  connected  to 
said  shaft,  and  a  pivoted  arm  secured  to  said  55 
axle  and  normally  held  in  the  path  of  the  le- 

ver, all  arranged  as  set  forth. 
2.  In  talking-machines,  a  rotatable  maga- 

zine adapted  to  carry  a  plurality  of  tablets, 
each  tablet-spindle  on  said  magazine  having  60 
a  driving-gear,  in  combination  with  a  driv- 

ing-shaft having  a  transmitting-gear  upon  its 
free  end  adapted  to  cooperate  with  the  spin- 

dle-gears, the  outer  end  of  said  shaft  being 
movably  mounted  upon  a  rocking  arm  21  and  65 
suitable  means  to  hold  said  arm  normally 
downward  whereby  the  transmitting-gear  will 
be  permitted  to  move  out  of  the  path  of  the 
spindle-gears,  all  substantially  as  specified 
and  for  the  purpose  set  forth.  70 

3.  In  talking-machines,  a  magazine  having 
a  plurality  of  tablet-spindles,  each  spindle 
having  an  actuating -gear,  in  combination 
with  a  driving-shaft  having  a  transmitting- 
gear  designed  to  cooperate  with  said  spindle-  75 
gears,  the  end  of  said  shaft  carrying  said 
transmitting-gear  being  mounted  upon  a  mov- 

able arm,  a  spring  adapted  to  so  hold  said 
arm  that  the  transmitting-gear  will  be  dis- 

posed in  the  path  of  the  spindle-gears,  though  80 
permitting  it  to  have  the  power  to  move  out 
of  said  path  when  it  is  desired  to  pass  a.xij 
one  of  the  spindles  without  operating  it,  all 
substantially  as  specified  and  for  the  purpose 
set  forth.  85 

4.  In  talking-machines,  a  rotatable  maga- 
zine having  a  plurality  of  tablets,  a  trans- 

mitting-gear secured  to  the  shaft  of  each  tab- 
let; a  driving-gear  adapted  to  cooperate  suc- 

cessively with  said  transmitting -gears  and  90 
means  substantially  as  described  whereby 
said  actuating-gear  is  automatically  moved 
out  of  the  path  of  the  transmitting-gear 
though  normally  disposed  in  said  path  all  ar- 

ranged as  set  forth.  95 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
GEORGE  W.  GOMBER. 

Witnesses: 
D.  W.  Faust, 
Chas.  Bauk. 
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SPECIFICATION  forming  t)art  of  Letters  Patent  No.  659,739,  dated  October  16,  1900. 

Application  filed  April  8, 1897.    Serial  No.  631,268,    Wo  model.) 

To  all  luhom  it  may  concern: 
Be  it  known  that  I,  GEORGE  W.  Gomber,  a 

citizen  of  the  United  States,  residinj?  at  Co- 
iiyni^ham,  in  the  county  of  Luzerne  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking- Ma- 

chines; and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

lo  in  the  art  to  which  it  appertains  to  make  and 
iise  the  same. 

My  invention  has  relation  to  talking-ma- 
chines, and  the  advantages  and  details  of  con- 

struction thereof  will  be  pointed  out  in  the 
15  following  specification  and  claims  and  illus- 

trated in  the  accompanying  drawings. 
My  object  is  to  provide  a  machine  of  simple 

and  inexpensive  construction  which  while 
reliably  performing  the  work  required  of  a 

20  machine  of  the  most  elaborate  and  expensive 
workmanship  may  yet  be  placed  upon  the 
market  at  a  low  price. 

To  attain  the  foregoing  end,  it  will  there- 
fore be  apparent  that  the  prime  object  will 

25  be  to  so  construct  and  combine  the  various 
elements  necessarj' to  constitute  a  completely- 
operative  talking-machine  that  each  of  said 
elements  may  be  readily  formed  without  the 
necessity  of  emploj'ing  expensive  machinery 

30  for  such  purpose,  all  of  which  will  be  readily 
appavent  from  the  accompanying  drawings, 
in  which — 

Figure  1  is  a  top  plan  view  of  my  invention, 
the  tablet  and  mandrel  being  shown  in  sec- 

35  tion.  Fig.  2  is  a  side  elevation  of  the  car- 
riage and  parts  moving  therewith.  Fig.  3  is  a 

section  of  the  tubular  holder  on  the  carriage. 
Fig.  4  is  a  top  plan  view  of  the  sound-box 
and  neck  therefor.     Fig.  5  is  a  central  sec- 

40  tion  of  the  same  with  its  lid  or  cap  removed. 
Pig.  6  is  a  central  section  of  said  sound- 

box cap.  Fig.  7  is  a  front  elevation  of  Fig. 
1,  showing  a  counterbalance  for  the  sound- 

box bodj'.     Fig.  8  is  a  top  plan  view  of  the 
45  sound-box  and  carriage  shown  in  Fig.  8.  Fig. 

9  shows  a  side  elevation  of  carriage,  showing 
sound-box  removed  and  paring-knife  in  po- 

sition. Fig.  10  is  a  detail  of  the  paring-knife 
holder.     Fig.  11  is  a  slightly-enlarged  detail 

of  stylus-holder.     Fig.  12  is  a  perspective  de-  50 
tail  of  the  nut-section  and  carrying-spring 
therefor.     Fig.  13  is  a  side  view,  on  an  en- 

larged scale,  of  the  stylus  mechanism  shown 
in  Fig.  2. 

The  numeral  1  designates  the  casing,  de-  55 
signed  to  reliably  house  the  spring-actuated 
or  other  form  of  motor,  from  which  motion  is 
communicated  by  suitable  means  to  the  wheel 
2,  which  is  fixedly  secured  to  one  end  of  the 
mandrel-shaft  3,  while  to  the  other  end  of  60 
said  shaft  is  fixedly  secured  the  tablet-man- 

drel 4,  carrying  the  tablet  5.     Said  shaft  is 
adapted  torotatein  atubular  bearing  G, which 
is  securely  mounted  in  post  7,  said  post  be- 

ing erected  on  the  housing  1.     Upon  said  65 
housing  are  also  erected  standards  8  and  9, 
designed   to   form    a   suitable   support   and 
mounting  for  guide-shafts  10  and  11  and  the 
threaded  shaft  12,  all  of  which  are  substan- 

tially parallel  to  the  axis  of  the  tablet-spin-  70 
die.    Guide-rod  10  forms  the  main  guideway 
for  the  carriage  13,  determining  the  direc- 

tion of  its  lateral  movement,  while  guide- 
rod  11  passes  through  cam-slot  26  of  cam  25 
and  forms  a   coutinuoxis   bearing   (parallel  75 

to  the  main  guide-rod  10)  for  the  outer  or 
longer  wall  of  said  cam-slot,  and  said  cam 
having  pivotal  connection  with  the  cariiage 
13  bj"  means  of  the  arm  24,  fixed  thereto,  it 
follows  that  the  position  of  said  slot  with  re-  80 
lation  to  said  shaft  determines  the  plane  in 
which  the  lateral  movement  of  the  carriage 

shall  take  place,  so  that  by  a  proper  manip- 
ulation of  the  cam  the  sound-box  is  lowered 

into  or  lifted  out  of  its  operativ^e  position.  85 
Fixedly  secured  to  the  shaft  3  is  the  gear  14, 
which  meshes  with  the  gear  15,  which  carries 
gear  16.     Said  gears  15  and  16  rotate  upon  an 
axle  fixedly  secured  to  the  arm  30,  which  arm 
projects  from  post  7.     Gear  16  meshes  with  90 
gear  17,  said  gear  17  being  fixedly  secured  to 
threaded  guide-rod  12,  so  that  motion  from 
axle  3  is  imparted  thereto;  but  owing  to  the 
size  and  arrangement  of  said  gears  guide-rod 
12  rotates  much  more  slowlj^  than  the  man-  95 
drel,  the  object  of  which  will  be  pointed  out 
hereinafter. 

If  found  desirable,  guide-rod  12  may  be 
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held  in  position  by  center  points  secured  in 
posts  8  and  9  and  taking  into  center  bores  in 
the  ends  of  said  guide-rod  adapted  to  form 
suitable  bearings  for  said  center  points. 

5  The  carriage  13  is  pi-ovided  with  the  tubu- 
lar projection  18,  constituting  the  sound-box. 

Said  box  is  provided  with  the  lateral  slot 
19  and  the  nozzle  20.  Said  sound-box,  with 
its  slot  19,  is  adapted  to  receive  the  head  and 

lo  neck  21  and  22,  respectively,  of  the  sound- 
box 23.  The  width  of  said  slot  is  somewhat 

greater  than  the  thickness  of  said  neck,  thus 
permitting  a  slight  upward  and  downward 
play  of  the  sound-box,  which  is  necessary  in 
the  performance  of  its  work.  The  tubular 
holder  18,  by  meausof  its  nozzle  20,  is  designed 
to  receive  and  support  the  usual  flexible  tube, 
and  owing  lo  the  support  the  carriage  re- 

ceives from  guide-rod  11  through  the  media- 
2  0  tion  of  arm  21  and  cam  25  the  delicate  op- 

erations of  the  sound-box  are  in  no  way  af- 
fected by  the  weight  of  the  carriage  or  bj' 

any  other  weight  that  maybe  imposed  thereon, 
(as  hj  the  mounting  of  flexible  tubes  or  the 

25  like.)  If  found  desirable,  the  outer  end  of 
the  sound-box  IS  may  be  provided  with  a  cap 
or  other  retainingdevice,  (notshown,)  though 
it  is  thought  that  the  sound-box  head  will 
reliablj^  retain  its  position  by  gravity,  as  the 

30  outer  end  of  the  holder  is  inclined  upward. 
Fixedly  secured  to  the  carriage  13  is  the 

arm  24,  to  which  is  pivotally  secured  the  cam 
25,  having  the  cam-slot  26,  and,  as  already 
pointed  out,  the  position  of  said  slot  with  re- 

35  lation  to  shaft  11  determines  the  depending 
position  of  the  cariiage  and  sound-box  and 
the  plane  in  which  they  travel  back  and  forth. 
It  will  also  be  observed  that  the  carriage  13 
is  further  piovided  with  the  slotted  strap- 

40  spring  27,  bent  upon  itself,  forming  the  loop 
28.  This  construction  permits  the  use  of  a 
longer  piece  of  spring  metal,  and  thereby  se- 

cures geater  resilienc3^  Said  spring  is  de- 
signed to  carry  the  threaded  block  29,  secured 

45  thereto  at  its  free  end.  I  prefer  to  provide 

the  slot  27'^  nearly  the  entire  length  of  said 
spring  to  give  greater  resiliency  and  also 
permit  the  threaded  block  to  be  attached  in 
position  by  screws   entered   from    the   rear 

50  side  thereof,  as  shown  in  Fig.  10.  It  will 
be  observed  that  when  the  carriage  is  in 
such  position  as  to  bring  the  pivoted  arm  of 
the  sound-box  into  contact  with  the  tablet 
the   nut -section    is   also   brought   into  en- 

55  gagement  with  the  threaded  shaft  12,  and 
vice  versa.  When  by  a  proper  movement 
of  cam  25  the  stylus-point  is  brought  into 
contact  with  the  tablet  and  the  nut  -  sec- 

tion 29  into  engagement  with  the  threaded 
60  shaft  12,  lateral  motion  will  be  imparted  to 

the  carriage  through  said  nut-section  29  and 
spring  27  as  the  tablet-spindle  rotates.  Since 
threaded  shaft  12,  as  already  shown,  rotates 
slowly,  a  coarser  thread  can  be  employed  in 

65  producing  a  standard  or  any  given  record 
than  could  otherwise  be  used. 

In  the  neck  of  the  sound-box  is  the  recessed 

cavity  31,  which  extends  outwardlj^  through 
the  sound-box  head  and  terminates  in  the 
flared  mouth  32,  while  its  inner  end  opens 
into  the  inner  space  inclosed  by  the  sound- 

box. When  the  sound-box  is  in  its  operative 
position  in  its  receiver  or  holder  18,  the 
mouth  32  of  cavit3'  31  will  register  with  the 
communicating  orifice  33  of  nozzle  20,  so  that 
there  shall  be  no  obstruction  to  sounds  or 
vibrations  between  the  sound-box  3-i  and  the 
mouth  of  the  flexible  tube  communicating 
with  orifice  33. 

The  depending  flange  35  of  lid  36  does  not 
form  an  obstruction  to  the  free  passage  of 
sounds  back  and  fortii,  since  said  flange  is 
provided  with  a  series  of  apertures  disposed 
around  its  entire  periphery  a  short  distance 
apart.  If  pi'eferred,  that  portion  of  the  cap 
contiguous  to  the  opening  in  the  neck  may 
be  entirely  cut  awa3^  Lid  36  may  be  held 
in  its  proper  position  on  the  sound-box  by 
frictional  contact  or  by  a  screw  -  threaded 
union,  as  preferred. 

I  will  now  refer  to  the  details  involved  in 

producing  other  parts  of  a  completely-opera- 
tive talking-machine,  the  construction  thereof 

being  of  the  simplest  character.  In  Figs.  7 
and  8  I  have  shown  a  modified  construction  to 

be  eraploj'ed  where  it  is  deemed  necessar}'  to 
more  reliably  poise  the  sound-box  in  its  oper- 

ative position,  and  with  this  end  in  view  I 
attach  preferablj'  to  the  outer  end  of  the 
head  23  the  laterally-extending  arm  46,  hav- 

ing connection  with  the  counterpoise  47,  the 
latter  being  formed  of  suitable  material  and 
size  ?vnd  preferably  disposed  in  a  plane  par- 

allel with  the  holder  18.  By  a  nice  adjust- 
ment of  the  pax'ts  forming  the  counterpoise 

it  will  be  apparent  that  the  sound-box  will 
be  held  in  very  sensitive  or  light  contact  with 
the  tablet,  and  it  will  be  further  apparent 
that  these  parts  may  be  verj^  cheapl3'  con- 

structed and  assembled. 

As  it  is  essential  toa  completelj^-operative 
talking-machine  that  a  paring  device  shall  be 
provided,  I  have  produced  a  device  of  this 
character  of  very  simple  and  ready  construc- 

tion, which  I  have  illustrated  in  Figs.  9  and 
10.  This  paring  device  consists  of  the  sup- 

port or  body  48,  one  end  of  which  may  be  at- 
tached to  any  convenient  point  of  the  carriage, 

preferably'  at  the  base  of  the  support  or  stand- 
ard 24,  after  the  sound-box  has  been  removed 

from  the  holder  18.  Said  support  48  may  be 
attached  in  any  preferred  manner  and  is  pro- 

vided upon  its  underside  with  the  depending 
.spring  or  knife-holder,  which  is  of  special  con- 

struction and  is  more  clearly  illustrated  in 
Fig.  10.  Said  spring-support  consists  of  the 
main  section  50,  the  upwardly-inclined  sec- 

tion 51,  and  the  anchoring-section  52,  which 
is  attached  to  the  body  48  by  screws  or  other- 

wise. The  free  end  of  the  main  section  50  is 

provided  with  the  down waidly-extending in- 
tegrally-formed socket  53,  in  which  the  knife 

54  is  seated  and  reliably  held  to  its  work.  The 
socket53,  it  will  be  observed,  is  readily  formed 
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by  properly  euttin?  away  and  bendins:  the 
free  end  of  tlie  section  50.  In  order  that  the 
position  of  the  knife  may  be  readily  adjusted, 
I  seat  in  or  near  the  outer  end  of  the  holder 

or  bod3'  48  the  adjusting -screw  54'',  which 
passes  entiioly  through  said  support,  the  free 
eud  bearing  against  the  upper  side  of  the  free 
end  of  the  main  section  50. 

In  Figs.  10  and  11 1  have  illustrated  a  cheap 
but  effective  means  of  mounting  the  stylus- 
j)oint.  By  reference  to  Fig.  11  it  will  be  ob- 

served that  the  said  holder  is  formed  from  a 
strip  of  suitable  material,  thus  providing  the 
anchoring-section  55  for  connection  with  the 
sound-box  body  or  base  and  with  the  in- 

wardly-reaching section  56,  designed  to  lie 
substantially  parallel  with  the  l<jwer  surface 
of  the  sound-box  body  or  support,  while  ihe 
free  end  is  so  bent  that  the  edges  thereof 
will  rest  alongside  of  each  other,  and  it  will 
be  seen  that  if  the  point  of  a  suitable  tool 
or  other  object  is  placed  between  said  edges 
before  they  are  brought  entirely  together  the 
socket  57  will  be  formed,  in  which  thestylus- 
Ijoitit  58  may  be  reliably  seated  and  efficiently 
held  bj'  further  closure  of  the  edges,  thus 
making  it  possible  to  strike  the  entire  hold- 

ing device  from  a  single  piece  of  material  at 
one  operation. 

It  is  thought  that  the  several  parts  consti- 
tuting my  improved  simplified  talking-ma- 

chine will  be  found  as  thoroughly  efficient  as 
those  of  more  elaborate  design  and  construc- 

tion, thus  enabling  me  to  accomplish  the  ob- 
35  ject  specified. 

The  operation  of  the  paring  device,  it  is 
thought,  will  be  clearly  apparent,  though  it 
may  be  stated  that  after  the  device  is  se- 

cured in  its  operative  position  the  knife  ma}' 
be  brought  into  engagement  with  the  surface 
of  the  tablet  by  a  proper  manipulation  of  the 

regulating-screw  54'',  the  tension  of  the  spring 
being  so  disposed  that  it  will  extend  normally 
upward — that  is  to  say,  if  the  set-screw  should 
force  the  knife  too  deeply  into  the  tablet  the 
recession  of  the  knife  will  follow  the  with- 

drawal of  said  screw,  thus  producing  a  de- 
vice of  positive  character. 

In  Fig.  13  I  have  illustrated  in  side  eleva- 
tion a  stylus -holding  device  especially  de- 

signed for  use  upon  a  sound-box  whereon  no 
weight  is  used.  It  will  beseenthatthe  stand- 

ard 59  is  erected  directly  upon  the  lower  face 
of  the  body  of  the  sound-box  and  is  prefera- 

bly bifurcated,  thus  providing  a  seat  for  the 
outer  end  of  the  pivoted  lever  GO  and  the 
guides  for  controlling  the  lateral  swing  of  the 
stylus-arm,  the  inner  end  of  said  lever  reach- 

ing over  the  central  part  of  the  sound-box, 
6o  with  which  it  is  cooperatively  united  by  means 

of  the  usual  link  61.  The  outer  or  pivoted 
end  of  the  lever  60  extends  slighllj^  past  the 
standard  and  is  provided  with  a  verticall}'- 
disposed  aperture,  in  which  is  seated  the  lug 
or  journal  62,  formed  upon  the  stylus-arm  63. 
It  will  be  observed  that  the  construction  just 

40 

45 

50 

55 

65 

described  is  of  great  simplicit  j%  rendering  the 
device  especially  applicable  to  a  sound-box 
pivoted  in  the  manner  specified  in  this  appli- 

cation. T  admit  that  this  method  of  mount-  70 
ing  the  stylus-arm  would  be  found  more  or 
l('ss  impractical  upon  a  sound-box  not  pro- 

vided with  a  vveightand  mounted  in  the  man- 
ner common  foi-  mounting  sound-boxes.  I 

claim,  however,  gi-eat  advantages  for  the  con-  75 
structiou,  owing  to  tlie  simplicity  thereof, 
when  it  is  used  in  connection  with  the  means  I 
have  set  forth  for  sensitively  holding  the 
sound-box  body  in  its  operative  position,  as 
the  stylus-point  will  yieldingly  follow  the  line  80 
of  ]'ecord  or  inscribe  the  same  upon  the  tablet, 
as  will  be  readily  appai'ent. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is —  85 

1.  Asan  improvementin  talking-machines, 
the  combination  with  a  sound-box  carriage, 
of  a  slotted  power-transmitting  spring,  bent 
back  upon  itself,  and  a  nut-section  secured  to 
the  free  end  of  said  spring,  the  screws  being  op-  90 
posite  toand  accessible  through  the  slot  in  the 
spring,  substantially  as  set  forth. 

2.  In  talking-machines,  the  combination  of 
a  sound-box,  a  supporting-post  and  a  tubular 
holder  open  at  its  free  end  and  having  a  Ion-  95 
gitudinal  slot  into  which  fits  the  neck  of  the 
sound-box,  said  holder  being  provided  with  a 
transmitting  orifice  or  nozzle,  all  arranged  as 
set  forth. 

3.  Asan  improvementin  talking-machines,   100 
the  combination  with  the  sound-box  carriage, 
of  a  controlling-lever  pivotally  mounted  on 
said  carriage  and  having  upon  its  enlarged 
end  the  cam-slot  26,  and  a  guide-rod  working 
in  said  slot,  substantially  as  described  and   105 
for  the  purpose  set  forth. 

4.  Asan  improvement  in  talking-machines, 
the  combination  with  a  supporting-post  and 
ttibular  bearing  extending  through  the  same, 
a  shaft  working  in  said  bearing  which  ex-  no 
tends  along  and  supports  the  shaft  nearly  its 
entire  length,  and  a  mandrel  secured  to  the 

shaft,  substantiallj'  as  set  forth. 
5.  As  an  improvement  in  talking-machines, 

the  combination  with  a  sound-box  carriage,  of  115 
a  tubular  sound-box  mounted  thereon  open 
at  its  outer  end  and  provided  laterally  with 
a  longitudinal  slot  cutting  said  open  end,  a 
sound-box  provided  with  a  hollow  head  and 
diminished  neck,  the  axis  of  the  head  being  120 
located  at  one  side  of  and  in  a  line  parallel  to 
a  tangent  of  the  sound-box,  the  head  fitting 
within  the  holder  and  the  neck  entering  the 
slot  thereof,  and  sound-transmitting  opening 
communicating  through  the  head  and  neck  125 
with  the  interior  of  the  sound-box,  substan- 

tially as  set  forth. 
6.  Asan  improvementin  talking-machines, 

the  combination  with  a  sound-box  carriage, 
of  atubular  holder  mounted  thereon,  a  sound-  130 
box  having  a  hollow  head  located  to  one  side 
of  and  its  axis  in  a  line  parallel  to  a  tangent 
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of  the  sound-box,  and  a  counterpoise  upon 
the  head  adapted  to  counteract  the  weight  of 
the  sound-box,  substantially'  as  set  forth. 

7.  Asan  improvement  in  talking-machines, 
5  the  herein-described  tablet-paring  k  iiife,  con- 

sisting of  the  base  or  bodj';  a  depending  spring 
secured  thereto  and  having  its  free  end  so 
bent  and  shaped  as  to  provide  a  socket  adapted 
to  receive  and  retain  the  cutting-blade,  and 

to  means  for  moving  the  knife  in  or  ont  of  the 
path  of  the  tablet-surface,  substantially  as 
described  and  for  the  purpose  set  forth. 

8.  Asan  improvement  in  talking-machines, 
the  combination  with  a  sound-box  having  a 

15  bifurcated  post  secured  dii"ectly  to  the  lower 
surface  thereof,  of  a  pivoted  lever  mounted 
on  said  post,  a  link  connecting  the  lever  and 
sound-box,  said  lever  having  an  aperture  in  its 
opposite  end;  astylus-carrjing  arm  mounted 

20  in  said  aperture  and  having  its  lateral  move- 
ment circumscribed  bj^  the  bifurcated  ends  of 

said  standard  and  further  designed  to  carry 
the  stylus-point,  all  operatively  combined  and 
arranged  in  the  manner  and  for  the  purpose 

25  set  forth. 
9.  In  talking-machines,  a  sound-box  hav- 

ing a  bifurcated  standard  and  a  depending 
link,  a  lever  pivoted  in  said  standard  and 
connected  with  said  link,  and  also  having  an 
aperture,  a  stylus  having  a  lug  seated  in  said  30 
aperture  whereby  the  lateral  swing  of  the 
stylus  is  controlled  as  set  forth. 

10.  In  phonographs,  a  sound-box  having  a 
head  21  and  neck  22,  a  carriage  having  a  slot- 

ted tubular  projection,  said  neck  fitting  the  35 
slot  and  said  head  telescoping  in  the  tubular 
projection,  all  combined  as  set  forth. 

11.  In  phonographs,  a  sound-box  having  a 
perforated  flange,  a  carriage  for  said  box  hav- 

ing a  nozzle  and  an  air-passage  connecting  40 
said  box  and  nozzle,  all  arranged  as  set  forth. 

12.  In  phonographs,  a  sound-box  carriage 
provided  with  a  paring  device  having  a  spring, 
a  knife  supported  bysaid  springand  meansto 
adjust  the  position  of  the  knife,  all  arranged  45 
as  set  forth. 

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

GEORGE  W.  GOMBER. 
Witnesses: 

h.  f.  gomber, 
John  F.  Robbins. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  659,740,  dated  October  16, 1900. 

A.pplication  filed  May  13,  1899.    Serial  No.  716,671,    i No  model.) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  GEORGE  W.  Gomber,  a 

citizen  of  the  United  States,  residing  at  Co- 
nyngham,  in  the  county  of  Luzerne  and  State 

S  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking -Ma- 

chines; and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

lo  in  the  art  to  which  it  appertains  to  make  and 
use  the  same. 
My  invention  relates  to  phonographs,  and 

more  particularly  to  that  variety  thereof  com- 
prising a  rotatable  tablet-magazine  and  iudi- 

15  vidual  selective  mechanism;  and  it  consists 
in  certain  novel  features  of  combination  and 

construction  of  parts,  the  preferi-ed  mate- 
rialization of  which  will  be  hereinafter  fully 

set  forth,  it  being  understood  that  such  snb- 
2o  stantial  equivalents  and  modifications  as 

fairly  fall  within  the  scope  of  my  invention 
are  comprehended  by  me. 

The  object,  therefore,  among  others,  of  my 
present  invention  is  to  simplify  some  of  my 

25  previous  woi'k  which  has  been  fully  set  forth 
in  several  applications  which  I  have  hereto- 

fore filed  in  the  United  States  Patent  Office. 
As  I  shall  hereinafter  specifically  point  out 

the  simplified  parts  of  my  invention,  I  deem 
30  it  unnecessary  to  enter  elaboratelj'into  a  de- 

scription of  all  the  essential  elements  of  a 
phonograph  or  talking- machine  and  will 
therefore  confine  the  present  application  both 
in  respect  to  the  drawings  and  the  specifica- 

35  tion  to  a  showing  which  will  make  clear  my 
present  ideas  regarding  a  simplified  form  of 
manifestation  for  what  I  regard  the  essential 
features  of  my  work.  In  applications  here- 

tofore filed  by  me  will  be  found  many  parts 
40  which  are  in  my  present  ease  wholly  elimi- 

nated or  substituted  by  a  much  simpler  form 
of  mechanical  expression.  I  refer  particu- 

larly to  means  for  locking  the  tablet-maga- 
zine at  the  instant  the  selected  tablet  has 

45  been  brought  into  cooperation  with  the  dia- 
phragm, and,  further,  to  means  for  permit- 

ting the  driving-gear  for  the  tablet  to  at  first 
move  out  of  the  way  of  the  individual  tab- 

let-gears and  afterward  drop  instantly  into 
50  mesh  with  one  of  said  gears  when  the  latter 

has  been  brought  into  an  adjusted  position 
for  cooperation  with  the  stylus. 

A  further  object  of  this  invention  is  to  pro- 
vide means  for  effecting  the  longitudinal  ad- 

justment of  the  mandrel  and  the  tablet  car-  55 
ried  thereon,  that  the  stylus  will  at  once  find 
the  line  of  recoid  without  the  necessity  of 
first  traveling  over  the  usual  blank  end  of 
the  tablet. 

Further  objects  and  advantages  will  be  60 
made  fullj' apparent  from  theaccompanjing 
drawings,  in  which — 

Figure  1  is  a  perspective  view  of  the  tablet- 
magazine  and  a  portion  of  the  framework, 
illustrating  a  lockingdetent  or  pavvl  designed  65 
to  hold  the  magazine  in  an  adjusted  i)osition. 

Fig.  2  is  a  longitudinal  centi'al  section  of  a 
mandrel,  illustrating  the  means  I  employ  to 

adjust  the  same  longitudinally'  upon  its  sup- 
porting-shaft. Fig.  3  is  a  central  section  of  70 

the  mandrel  removed  from  its  supporting- 
shaft.  Fig.  4  is  a  perspective  view  of  the 
spring  employed  to  hold  the  tablet  in  position 
upon  its  mandrel.  Fig.  5  is  a  side  view  of  the 
supporting-spindle  upon  which  the  mandrel  75 
rotates.  Fig.  6  is  a  detail  view  illuslrating 
the  preferred  means  for  holding  the  tablet- 
securing  spring  in  place.  Fig.  7  illustrates 
an  end  view  and  a  side  elevation  of  the  means 

I  employ  to  detachably  connect  the  driving- 
arm  of  the  carriage  to  the  threaded  shaft. 
Fig.  8  is  a  perspective  view  of  my  talking- 
machine  complete.  Fig.  9  is  a  detail  view  of 
the  supporting-rack  designed  to  hold  the  tubes 
while  not  in  use.  Fig.  10  is  a  perspective 
view  of  the  standards  employed  to  support 
the  several  parts  of  my  driving  mechanism 
and  diaphragm-carriage,  the  main  portion  of 
said  parts  being  removed.  Fig.  11  is  a  front 
view  of  the  driving  mechanism  between  the 
standards  as  illustrated  in  Fig.  8. 

In  order  to  conveniently'  refer  to  the  sev- 
eral details  of  my  invention  and  their  coop- 

erating accessories,  numerals  will  be  em- 
ployed, of  which  1  is  the  supporting- base, 

which  may  be  constructed  in  -Any  preferred 
waj' and  is  designed  to  provide  a  housing  for 
the  electric  or  other  form  of  motor  employed 
to  drive  the  mechanism. 

Upon  the  base  portion  1,  which  also  com-  100 

80 

85 

90 

95 
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prises  the  extension  or  snbbase  2, 1  mount  the 
standards  3  and  4,  which  are  designed  to  sup- 

port the  mechanism  employed  to  actuate  the 
carriage  and  the  tablet- magazine,  which  lat- 

5  ter  is  supported  upon  a  suitabe  shaft  5,  prop- 
erly secured  in  position  by  means  of  the 

standard  3  and  the  base-section  6,  the  outer 
end  of  said  shaft  being  supported  in  suitable 
bearings  carried  by  the  standard  7,  properly 

lo  mounted  in  position  upon  the  extension  2. 
Upon  the  shaft  or  axle  5  thus  provided  I  fix- 

edly secure,  so  that  it  will  rotate  with  said 

^       shaft,  the  driving  head  ordisk  8,  the  periph- 
eral face  of  which  is  provided  with  the  teeth 

15  9,  and  fixedly  secured  to  said  disk  or  head  or 
integrally  formed  therewith  is  the  outwardly- 
directed  flange  or  collar  10,  the  peripheral  face 
of  which  is  designed  to  carry  a  series  of  gradu- 

ated or  disalined  stops  or  lugs  11,  or  said 
io  stops  may  be  replaced  bj^  a  series  of  disalined 

or  graduated  slots,  as  I  have  fullj^  explained 
I       in  a  previous  application. 
\         It  will  be  understood  that  the  disk  or  head 

8  may  be  made  of  any  preferred  diameter  as 
25  may  be  necessary  to  accommodate  eight,  ten, 

twelve,  or  more  mandrels,  and  in  order  that 
the  spindles  may  be  properly  supported  in 
their  operative  positions  I  provide  at  equi- 

distant points  near  the  edge  of  said  head  suit- 
30  ably-threaded  apertures  designed  to  receive 

the  threaded  end  12  of  the  tablet-supporting 
sleeve  13,  as  it  is  by  this  means  that  I  am  en- 

abled to  rigidly  secure  said  sleeve  in  posi- 
tion, and  thereby  provide  reliably-ef&cient 

35  means  to  support  and  sustain  the  outer  or 
free  end  of  said  sleeve  and  the  mandrel  car- 

ried thereon  without  the  necessity  of  a  spe- 
cial support  or  standard  for  said  end,  a  valu- 
able desideratum,  inasmuch  as  it  has  been 

^o  common  heretofore  to  individuallj'  support 
the  tablets  by  means  of  bearing-points  car- 

ried upon  an  auxiliary  or  outer  head. 
In  order  to  afford  an  adjustability  for  the 

mandrel,  to  the  end  that  said  spindle  may 
45  be  moved  longitudinally  and  then  firmly 

though  rotatabl^'  secured  in  place,  I  provide 
the  driving-shaft  li,  which  is  designed  to  be 
snugly  received  by  the  sleeve  13,  while  the 
extreme  inner  end  of  said  shaft  is  designed 

50  to  extend  sufficiently  beyond  the  inner  face 
of  the  head  8  to  afford  a  seat  for  the  individ- 

ual tablet-gear  15,  a  shoulder  16  being  formed 
upon  said  shaft  as  it  emerges  past  the  face 
of  the  head  8,  thereby  providing  the  reduced 

55  portion  17,  upon  which  said  gear  is  firmly  se- 
cured in  place  by  means  of  the  nut  18.  By 

this  construction  it  is  obvious  that  the  shaft 
14  is  left  free  to  turn  within  the  sleeve  13, 
though  it  is  firmly  supported  b^'  said  sleeve. 

60  It  will  be  observed  that  the  opposite  or  outer 
end  19  of  the  shaft  14  is  threaded  from  the 

point  where  it  leaves  said  sleeve,  and  in  or- 
der to  prevent  an  inward  movement  of  the 

shaft  I  prefer  to  form  the  fixed  or  integral  col- 
65  lar  or  annular  rib  20  thereon,  which  may  ex- 

tend outward  sufficiently  to  coincide  with  the 
peripheral  face  of  said  sleeve.     The  sleeve 

and  shaft  thus  mounted  in  position  are  ready 
to  receive  the  mandrel  21,  which  may  be 
made  substantially  of  the  iisual  or  any  pre-  70 
ferred  construction  and  maybe  verj^ cheaply 
made  of  some  light  rigid  material,  as  paper, 
though  it  is  interiorly'  provided  at  each  end 
with  the  disks  22  and  23  and  with  the  longi- 

tudinally-disposed core  24,  which  is  provided  75 
with  a  bore  of  proper  diameter  to  snugly  re- 

ceive the  sleeve  13,  thereby  permitting  said 
core  to  rotate  freely  upon  said  sleeve,  and  in 
order  to  adjust  said  core  and  sleeve  tele- 
scopically  or  longitudinally  with  respect  to  80 
each  other  I  provide  the  end  plate  25,  which 
may  be  permanently  secured  to  the  outer  face 
of  the  disk  22  in  any  preferred  way,  though 
best  results  will  follow  when  said  plate  is 

yieldingly  secured  in  place  in  order  that  com-  85 
pensation  may  be  made  for  inaccuracies  of 
construction  in  centering  the  threaded  aper- 

ture 26,  designed  to  receive  the  threaded 
end  19. 

By  providing  that  the  inner  end  and  main  90 
portion  of  the  core  24  shall  be  supported  by 
the  sleeve  13  it  is  obvious  that  the  extreme 
outer  end  of  the  mandrel  is  supported  by  the 
plate  25  and  the  threaded  end  19  of  the  spin- 

dle.    Inasmuch  as  the  threaded  aperture  26  95 
is  designed  to  cooperate  with  the  threaded 
end  19,  it  is  clear  that  the  mandrel  may  be 
.readily   adjusted    longitudinally    upon    the 
sleeve  13  by  simply  rotating  the  mandrel  in 
the  proper  direction,  thus  throwing  the  man-    too 
drel  close  against  or  toward  the  free  edge  of 
the  flange  10,  or  said  mandrel  may  be  reversely 
rotated  and  disposed  as  far  as  desired  away 
from  said  flange,  it  being  understood  that  the 
plate  25  may  be  readily  secured  in  an  adjusted   105 
position  by  means  of  the  locking  or  jam  nut 
27,  which  is  designed  as  a  follower  for  said 
plate.     If  the  plate  25  is  yieldingly  or  loosely 
secured  in  place  upon  the  disk  22,  as  by  means 
of  the  screws  28,  it  will  insure  that  the  man-   no 
drel  will  be  truly  rotated,  since  there  will  be 
no  tendency  to  throw  the  inner  end  of  the 
tablet  out  of  place  by  the  action  of  the  jam- 
nut  against  the  plate  25. 

Referring  now  to  another  feature  of  my  in-   115 
vention  to  which  I  desire  to  call  special  at- 

tention, it  will  be  observed  by  reference  to 
Fig.  10  that  the  shaft  29,  which  is  employed 
to  rotate  the  tablet-magazine  by  means  of  the 
gear  30,  is  mounted  at  its  inner  end  in  suit-  120 
able  bearings  in  the  standard  3,  said  bearings 
being  of  proper  character  to  permit  a  slight 
downward  movement  of  the  outer  end  of  said 
shaft,  said  outer  end  being  seated  in  suitable 
bearings  31,  carried  by  the  lever  32.     The  125 
lever  32  is  designed  to  impart  a  slight  upward- 
aud-dowuward  movability  to  the  outer  end  of 
the  shaft  29  and  the  gear  33  fixedly  mounted 
thereon,  as  it  will  be  observed  that  the  inner 
end  of  said  lever  is  pi votallj- secured  in  place  130 
upon  the  inner  face  of  the  standard  4  by  means 
of  the  screw  or  lug  34,  while  the  outer  free  end 
35  of  said  lever  is  supported  in  its  adjusted 
position  by  means  of  the  movable  standard 
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3G,  which  is  pivotally  secured  in  position  upon 
the  bracket  37  by  means  of  the  bolt  or  rivet 
3b,  the  upper  end  of  said  movable  standard 
being  disposed  normally  outward  by  means 

5  of  the  spring  39. 
By  reference  to  Fig.  11  it  will  be  observed 

that  upon  the  outer  edge  of  the  movable  stand- 
ard 36  are  formed  the  upper  and  lower  notches 

or  shoulders  40  and  41,  respectively,  t  he  office 
lo  of  the  former  being  to  support  the  outer  free 

end  35  of  the  lever  while  it  is  in  an  elevated 
position,  I  he  notch  41  being  designed  to  afford 
a  seat  for  the  spring  39,  and  in  order  to  pro- 

vide means  for  actuating  the  movable  stand- 
15  ard  36  I  connect  the  lower  end  thereof  with 

the  locking-spring  42  by  means  of  the  rod  43, 
the  inner  end  44  of  which  is  reduced  and  is 
designed  to  be  loosely  received  by  an  aperture 
provided  in  the  spring  42  in  order  to  afford 

20  requisite  play  between  said  parts  during  the 
recession  or  inward  movement  of  the  spring 
42  caused  by  the  adjustable  finger  45  upon 
the  arm  of  the  carriage,  which  has  been  f  ullj^ 
described  in  a  previous  application  and  which 

25  I  deem  unnecessary  to  herein  specifically  re- 
fer to.  It  may  be  stated,  however,  that  when 

the  arm  46  of  the  carriage  has  moved  suffi- 
ciently to  the  right  to  bring  the  adjustable 

finger  45  into  engagement  with  the  spring  42 
30  said  spring  will  be  moved  toward  the  stand- 

ard 3,  and  thereby  release  the  lug  47  from  its 
loosely-fitting  aperture  in  said  spring,  and 
will  thereby  permit  the  spring  48  to  elevate 
the  cam-shaft  49  and  incidentally  raise  the 

35  arm  46  of  the  carriage,  so  that  the  threaded 
block  50  will  be  elevated  or  lifted  out  of  en- 

gagement with  the  threaded  shaft  51,  and 
tints  place  the  carriage  in  position  to  be 
brought  back  to  the  initial  or  starting  point 

40  by  means  of  the  governor  and  spring  52,  the 
otlice  of  which  h^s  been  set  forth  in  a  previous 
application.  Tlie  reduced  end  44  is  provided 
in  order  that  said  end  may  pla^^  loosely  in  its 
aperture  provided  in  the  spring  42  during  the 

45  inward  movenientof  said  spring,  which  move- 
ment must  be  sufficient  to  release  the  lug  47 

and  leave  the  free  end  thereof  bearing  directly 
against  the  face  of  the  spring.  By  the  reces- 

sion of  the  spring  42  from  the  shoulder  53  the 
50  spring39isleftfreetoact,  which  willinstantly 

cause  the  upper  end  of  the  movable  standard 
36  to  move  into  the  path  of  the  end  35  of  the 
lever,  and  thereby  bring  the  shoulder  40  in 
position  to  receive  sj^id  lever,  and  thus  hold 

55  the  outer  end  of  the  shaft  29  and  the  gear  33 
upward  in  engagement  with  the  gear  54,  fix- 

edly secured  to  the  threaded  shaft  51,  there- 
b3'  imparting  powerto  the  shaft  29  for  the 
purpose  of  rotating  the  tablet-magazine. 

60  In  order  to  insure  that  the  free  end  of  the 
lev'er  32  will  be  raised  at  the  instant  the  car- 

riage-arm 46  is  elevated  by  the  cam  49, 1  fix- 
edly secure  to  said  shaft  immediately  below 

the  fr'ee  end  35  of  said  lever  the  finger  55, 
65  which  is  clearly  shown  in  Fig.  10.  It  will  at 

once  be  appreciated  that  when  the  tablet- 
magazine   has  been  sufficiently  rotated   to 

bring  the  selected  tablet  into  cooperation  with 
the  diaphragui  said  magazine  must  be  in- 

stantly checked  against  further  movement  70 

and  positivelj^  and  firmly*  held  until  the  selec- 
tion has  been  given  off,  and  with  this  object 

in  view  T  secure  to  the  inner  face  of  the  stand- 
ard 4,  at  a  point  immediately  below  the  gear 

33,  the  fixed  detent  or  tooth  56,  the  office  of  75 
which  is  to  take  between  two  of  the  teeth  of 

said  gear  at  the  instant  the  free  end  of  the  le- 
ver has  been  lowered  by  the  dovvnward  action 

of  the  arui  46  upon  the  cam-shaft  49.  It  is 
therefore  clear  that  the  detent  56  will  act  in-  80 
stantly  upon  the  gear  33  and  hold  the  same 
against  any  further  movement  and  will  as 
quickly  check  the  impetus  of  the  tablet-maga- 

zine, and  thus  insure  that  the  stylus  will  drop 
at  once  into  the  line  of  record.  85 

In  Fig.  1  I  have  illusliated  in  perspective 
another  means  which  maybe  employed  to  in- 

stantly check  the  impetus  of  the  magazine, 
and  thereb3'  at  once  prevent  further  move- 

ment thereof,  which  consists  of  the  detent  or  90 

pawl  57,  preferably'  integrally  formed  with 
the  crank-shaft  58,  having  the  crank-terminal 
59,  said  crank-shaft  being  properly  held  in 
position,  as  by  the  loops  or  staples  60.  The 
free  end  of  thecrank  59  is  pivotally  connected  95 
by  means  of  the  rod  or  link  61  to  the  free  end 
of  the  weighted  coin-controlled  lever  62,  as  by 
means  of  the  slotted  section  63  of  said  link. 

In  order  to  more  clearly  illustrate  how  the 
driving  mechanism  is  designed  to  actuate  the  ;  00 
diaphi-agm-carriage  and  contiguous  parts,  I 
will  briefly  describe  said  carriage,  as  follows: 

A  track  50''  is  properlj^  mounted  at  one  end 
in  the  extension  or  bracket  50'',  while  the  op- 

posite end  of  said  track  is  bent  upon  itself  105 
and  the  free  end  thereof  rigidij'  secured  in 
the  extension  or  bracket  50",  while  designed 

to  loosely  reciprocate  upon  the  track  50''  is 
the  barrel  or  bodj'  portion  51^.  Upon  one 
end  of  the  barrel  51''  I  secui'e  the  actuating-  no 
arm  51'',  to  which  I  secure  the  threaded  block 
51%  designed  to  engage  the  threaded  shaft  51 
and  be  driven  thereby.  The  arm  46  is  also 
attached  to  the  barrel  51*, and  therefore  moves 
with  the  arm  SI''.  Upon  the  opposite  end  of  tic 
the  barrel  51*  I  attach  in  any  preferred  waj'^ 
the  diaphragm  52*,  and  it  is  obvious  that  as 
said  barrel  is  moved  through  the  engagement 

of  the  threaded  block  51"'  with  the  thi-eaded 
shaft  51  the  diaphragm  will  be  moved  over  120 
the  line  of  record,  and,  furthermore,  that 
when  the  diaphragm  has  thus  been  moved 
entirely  over  the  line  of  record  the  finger  45 
will  release  the  cam-shaft  49  and  permit  said 
shaft  through  the  action  of  its  controlling-  125 
spring  to  elevate  the  arms  46  and  51  and  per- 

mit the  carriage  to  be  drawn  backward  to 
the  initial  point,  and  as  said  carriage  is  thus 
moved  backward  to  the  starting-point  the 
arm  52'',  carrying  the  antifriction-roller  52%  130 
will  cause  said  roller  to  engage  the  curved 

lower  face  of  the  weight  53*  and  elevate  said 
weight  sufficiently  to  set  the  coin-trigger  53'' 
in  position  ready  for  the  next  coin. 
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It  will  be  observed  that  the  crank-shaft  and 
detent  are  so  constructed  that  when  the  car- 

riage moves  back  to  the  initial  point  and  the 
arm  on  said  carriage  raises  the  coin-con- 

5  trolled  lever  62  it  will  incidentally  draw  upon 
the  link  61  and  raise  the  crank  59,  and  there- 

by throw  the  detent  57  into  engagement  with 
the  gears  or  teeth  9. 

In  order  to  hold  the  crank-section  59  nor- 
ro  mallj^  upward,  and  thereby  insure  that  the 

detent  57  will  be  held  to  its  work,  I  provide 
the  spring  64,  as  clearly  shown.  While  I 

have  illusti'ated  that  the  magazine  may  be 
thus  held  by  the  detent  57  against  further 

15  rotation  at  the  instant  the  selected  tablet  has 
been  brought  into  cooperation  with  the  dia- 

phragm, it  will  be  understood  that  the  pre- 
ferred means  to  be  adopted  in  thus  checking 

further  rotation  of  the  magazine  and  holding 
20  it  until  the  selection  has  been  given  off  con- 

sists of  the  pivoted  lever  32  and  the  fixed  de- 
tent 56. 

The  gear  33  may  be  keyed  fixedly  and  di- 
rectly to  the  shaft  29,  and  no  resultant  jar 

25  will  follow  when  the  said  gear  has  been 
raised  into  mesh  with  the  gear  54;  but  if  it 
is  thought  desirable  to  provide  against  an 
undue  impact  or  jar  as  a  result  of  bringing 

the  said  gears  suddenlj'  into  mesh  with  each 
30  other,  as  by  elevating  the  free  end  35  of  the 

lever  32,  the  means  which  I  have  illustrated 
in  Fig.  10  maj^  be  adopted,  wherein  it  will  be 
seen  that  the  gear  33  is  provided  with  an  in- 

tegral sleeve  65,  having  the  radial  slot  66, 
35  said  sleeve  being  loosely  secured  upon  the 

shaft  29  and  caused  to  rotate  therewith  by 
the  wrist-pin  67,  which  is  adapted  to  work 
freely  iu  the  slot  66.  In  order  that  the  blow 
or  sudden  jar  incident  to  throwing  the  gears 

40  33  and  54  into  mesh  with  each  other  may  be 
absorbed,  I  so  mount  the  gear  33  upon  the 
shaft  29  that  the  strain  will  be  thrown  upon 
the  coil-spring  68,  one  end  of  which  is  se- 

cured to  the  shaft  29,  while  the  other  end  is 
45  attached  to  the  sleeve  65,  it  being  understood 

that  the  tension  of  the  spring  shall  be  so  ad- 
justed as  to  receive  the  initial  blow  incident 

to  the  gears  coming  into  mesh  with  each 
other,  thus  causing  the  pin  67  to  move  toward 

50  the  other  end  of  the  slot  in  which  it  works. 
By  reference  to  Fig.  11  it  will  be  observed 

that  the  sliaft  69  (which  is  employed  to  ro- 
tate the  individual  tablets  and  is  therefore 

designed  to  mesh  with  the  individual-tablet 
55  gears  15)  is  supported  at  its  inner  end  71  by 

means  of  the  bracket  72,  which  is  secured  in 
any  preferred  way  to  the  standard  4,  while 
the  inner  end,  upon  which  is  fixedly  secured 
the  gear  73,  designed  to  mesh  with  the  indi- 

60  vidual-tablet  gears  15,  is  held  in  position  by 
the  pivotally-mounted  adjustable  bracket  74, 
which,  as  will  be  seen  by  reference  to  Fig. 
10,  is  secured  to  the  upper  face  of  the  stand- 

ard 3  by  means  of  the  bolt  or  screw  75,  the 
65  free  end  76  of  the  bracket  being  designed  to 

receive  the  reduced  end  77  of  the  shaft  69. 
In  order,  therefore,  to  permit  the  gear  73  to 

move  out  of  the  path  of  the  individual  gear 
15  as  the  magazine  is  rotated  for  the  purpose 
of  bringing  the  selected  tablet  under  the  dia-  70 
phragm,  I  provide  in  the  standard  3  an  en- 

larged aperture  78,  through  which  the  shaft 
69  loosely  extends,  and  in  order  to  prevent 
the  end  of  the  shaft  from  dropping  into  con- 

tact with  the  standard  3  I  adjust  the  bracket  75 

74  in  a  true  position  by  means  of  the  set- 
screw  79,  which  is  held  in  position  by  the 
bracket  80,  attached  to  the  inner  face  of  the 
standard  3  at  a  contiguous  point,  it  being 
readily  understood  that  the  free  end  of  the  80 
set-screw  79  maybe  brought  into  contact  with 
the  free  end  81  of  the  bracket  74,  and  thereby 
depress  said  end  and  correspondingly  elevate 
the  opposite  end.  The  aperture  82,  provided 
in  the  standard  4  for  the  reception  of  the  85 
outer  end  of  the  shaft  69,  is  also  of  larger  size 
than  said  shaft,  thus  insuring  that  said  shaft 
will  not  contact  with  said  standard,  but  that 
the  entire  weight  of  the  outer  end  of  the 
shaft  shall  rest  in  its  bearings  carried  by  the  90 
bracket  72,  and  inasmuch  as  the  driving- band 
leading  from  the  motor  is  passed  over  the 
pulley  83  it  is  obvious  that  said  band  and  the 
strain  brought  to  bear  thereon  incident  to 
the  operation  of  the  motor  will  have  a  tend-  95 
eney  to  pull  downward  upon  the  shaft  69 
and,  being  entirely  out  of  contact  with  the 
standards  3  and  4,  will  be  forced  downward 

at  its  inner  end,  therebj'  tending  to  hold  the 
gear  73  tightlj^  in  mesh  with  the  individual-  loc 
tablet  gear  15,  and  thus  prevent  casual  pla}^ 
of  said  shaft  and  the  consequent  slipping  of 
the  gears  15  and  73,  of  mesh.  By  suspending 
the  free  end  77  of  the  shaft  69  by  means  of 
the  pivoted  bracket  74  said  gear  73,  however,  105  ̂ 
is  permitted  to  rise  upward  out  of  contact 
with  the  individual-tablet  gear  15  during  the 
rotation  of  the  magazine. 

It  will  be  seen  that  the  bracket  74  may  be 
very  nicely  adjusted  in  position  by  means  of  iioj 
the  set-screw  76  and  that  no  spring  is  neces- 

sary to  hold  the  gear  73  downward,  inasmuch 
as  the  force  brought  to  bear  upon  the  pulley 
83,  owing  to  the  peculiar  mounting  of  the 
shaft  69,  is  amply  sufficient  to  hold  said  gear  115  I 
to  its  work  and  yet  permit  said  gear  to  rise 
out  of  the  way  of  the  gears  15  as  they  suc- 

cessively pass  it. 
I  desire  to  call  special  attention  to  the 

means  which  I  employ  to  connect  the  car-  120 
riage  to  the  threaded  shaft,  which  means  is 
fully  illustrated  in  Fig.  7,  wherein  it  will  be 
observed  that  in  lieu  of  the  usual  threaded 

half  or  mutilated  nut  I  h^ive  provided  the  U- 
shaped  body-section  84,  which  is  of  sufficient  125 
extent  that  the  inner  edges  only  of  the  de- 

pending ends  85  may  be  threaded,  in  order 
to  cooperate  with  the  threaded  face  of  the 
shaft  86,  the  depending  ends  85  being  suf- 

ficiently separated  to  receive  only  the  upper  130 
portion  of  said  shaft,  the  threaded  faces  of 
the  depending  ends  contacting  with  the  pe- 

ripheral face  of  the  shaft  above  the  median 
line  thereof.     By  thus  disposing  the  depend- 
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ing  ends  85  with  rosppottothe  shaft  compen- 
sation is  made  for  wpht,  inasiiuich  as  thf^  said 

faces  will  readily  adjust  themselves  to  fit  the 
shaft,  it  being  understood  that  there  is  an 

5  opening  or  clearance  above  the  shaft,  as  in- 
dicated by  the  numeral  87.  T  so  mount  the 

bod3"-section  84  upon  the  arm  88  of  the  dia- 
l^hragm-carriage  that  it  will  have  an  endwise 
play  thereon  sufficient  to  enable  said  body- 

lo  section  to  readily  accommodate  itself  as  a 
connecting-link  between  the  arm  of  the  car- 

riage and  the  threaded  shaft,  even  thonorh 
said  shaft  and  said  arm  be  not  adjusted  with 
absolute  accuracy.     It  will  be  readily  appre- 

15  ciated  that  if  the  ordinary  threaded  block 
were  rigidly  secured  to  the  arm  and  if  the 
threaded  shaft  were  not  truly  alined  so  that 
it  would  lie  parallel  with  the  plane  of  the 
path    traveled    by   said    block    there    would 

2o  be  a  tendency  to  bind  or  twist,  with  the  re- 
sult that  the  carriage  would  be  subject  to 

more  or  less  jar  and  that  the  threads  of  either 
the  block  or  the  shaft,  or  both,  would  be  liable 

to  injury.    Bj-  means  of  the  internally-thread- 
25  ed  U-shaped  body-section  87  I  am  enabled  to 

reduce  the  contacting  surface  of  the  block 
and  shaft  to  a  minimum,  and  by  movably  .se- 

curing tlie  block  to  the  arm  of  the  carriage 
said  block  is  free  to  adjust  itself  to  any  ine- 

30  qualities  or  imperfections  of  construction 
and  mounting  of  said  parts,  and  it  is  thought 
that  the  result  will  be  ver^' advantageous,  in- 

asmuch as  much  less  power  will  be  required 
to  drive  tiie  carriage,  owing  to  the  elimina- 

35  tion  of  all  pinching  and  bindingof  the  parts. 
Bj-  reference  to  Fig.  7  it  will  be  observed 

that  two  rivets  or  screws  are  employed  to 
hold  the  U-shaped  section  84  in  place,  it  be- 

ing understood  that  loosely-fitting  apertures 
40  are  to  be  i)rovided  in  said  section  for  the  re- 

ception of  said  screws  or  rivets  in  order  to 
give  the  requisite  lateral  movement  or  play. 

In  ordei-  that  the  tablet  may  be  held  upon 
the  mandrel  without  the  necessity  of  forcing 

45  the  tablet  tightly  home  upon  the  tapered  sur- 
face of  the  mandrel,  and,  further,  to  prevent 

the  tablet  from  becoming  broken  by  reason 
of  the  expansion  of  the  mandrel  or  the  con- 

traction of  the  tablet,  I  provide  the  retaining- 
50  spring  89,  having  the  outwardly-curved  sec- 

tion 90,  which  portion  is  adapted  to  extend 
through  the  slot  91,  provided  in  the  mandrel, 
near  the  middle  portion  thereof. 

By  reference  to  Fig.  3  it  will  be  observed 
55  that  the  curved  portion  90  extends  beyond 

the  peripheral  face  of  the  mandrel  and  is  de- 
signed to  come  directl}'  in  contact  with  the 

inner  face  of  the  tablet,  and  thereby  bind 
against  the  same  and  secure  it  in  an  adjusted 

60  position. 
In  order  to  adjust  the  retaining-spring  in 

place,  and  thereby  avoid  the  necessity  of  riv- 
eting the  same  to  contiguous  parts  of  the 

frame  near  the  inner  end  of  said  spring,  a 
65  notch  or  recess  92,  of  sufficient  width  to  ex- 

actly receive  the  edge  of  the  disk  93,  is  pro- 
vided, it  being  understood  that  a  notch  or 

recess  is  cut  in  the  peripheral  face  of  said 
disk  of  a  widtli  or  extent  coinciding  with  the 
width  of  the  retaining-spring  after  the  recess  70 
92    has   been   formed,  the   recess   92   being 
adapted  to  receive  a  portion  of  the  disk,  and 
thpreby  prevent  the  spring  from  having  a 
longitudinal  movement.     The  free  end  94  of 
the  spring  may  be  grasped,  as  by  the  nail  of  75 
the  operator,  and  moved  inward  sufficiently 
to  release  the  binding  action  caused  by  the 
curved  section  90,  and  thereby  permit  the 
tablet  to  be  freely  withdrawn  from  its  ad- 

justed position  and  readily  replaced  by  sim-  80 
ply  slipping  the  succeeding  tablet  over  it. 

To  afford  a  desirable  and  attractive  means 
by  which  the  tubes  leading  to  the  diaphragm 
may  be  disposed  when  not  in  use,  I  deem  it 
desirable  to  provide  a  supporting-rack  which  85 
will  be  neat  and  attractive  in  appearance  and 
thoroughly  efficient  in  the  performance  of  its 
office  and  which  may  be  produced  at  a  mini- 

mum cost,  and  with  this  end  in  view  I  secure 
to  the  upper  portion  of  the  machine,  at  any  90 
desired  point  thereon,  myimproved  support- 

ing-rack, which  in  this  instance  is  formed  of 
a  single  piece  of  wire,  so  bent  near  its  middle 
as  to  pi'ovide  the  anchoring  or  loop  section 
95,  designed  to  receive  the  anchoring  bolt  or  95 
screw  9G,  by  means  of  which  and  the  staples 
47  my  rack  is  held  in  an  adjusted  position.  Af- 

ter the  loop-section  95  has  been  provided  I 
provide  the  lateral  branches  designed  to  pass 
through  the  staples  47,  and  then  form  the    100 
outwardlj'-extending  sections  98,  having  the 
lateral  branches  99,  upon  the  extreme  ends  of 
which  are  formed  the  hook  sections  or  sup- 

ports 100,  bj'  means  of  which  the  tubes  101 
are  held  in  an  adjusted  position  when  not  in  105 
use.     It  is  thought  that  the  provision  of  this 
form  of  supporting-rack  for  the  tubes  will 
render  the  machine  much  more  attractive  in 
appearance  and  that  the  tubes  will  be  more 
conveniently  accessible  than  if  left  to  hang  no 
downward  in  the  usual  manner,  and  while  I 
have  shown  the  preferred  form  of  rack  which 
may  be  employed  it  will  be  understood  that 
the  substantial  equivalent  thereof  is  compre- 

hended by  me,  inasmuch  as  various  modifica-  115 
tions  may  be  made  thereof. 
What  I  claim  is — 
1.  In  a  talking-machine,  the  combination 

with  a  frame, tablet-magazine  adapted  to  carry 
tablets,  a  diaphragm-carriage  and  carriage-  120 
driving  mechanism, of  a  shaft  connected  with 
the  magazine  and  with  the  carriage -driv- 

ing mechanism,  respectively,  and  means  for 
making  and  breaking  the  connection  with 
the  carriage-driving  mechanism  at  predeter-  135 
mined  intervals,  substantially  as  set  forth. 

2.  In  a  talking-machine,  the  combination 
with  a  f  rame,tablet-magazine  adapted  to  carry 
tablets,  a  shaft  operatively  connected  at  one 
end  with  the  tablet-magazine, and  a  lever  mov-  130 
ablj'  supporting  it  at  the  other  end,  tablet- 
magazine-driving  mechanism,  a  diaphragm- 
carriage  and  diaphragm  -  carriage -driving 
mechanism,  of  means  upon  the  shaft  adapted 
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to  connect  and  disconnect  the  two  driving 
mechanisms,  and  means  for  operating  the  le- 

ver, substantially  as  set  forth. 
3.  In  a  talkinj^-machine,  the  combination 

5  with  a  frame, tablet-magazine  adapted  to  carry 
tablets,  a  shaft  operativelj'  connected  at  one 
end  with  the  tablet-magazine,  and  a  lever 
movablysupportingitattlie  other  end,  tablet- 
magazine-driving  mechanism,  a  diaphragm- 

lo  carriage,  and  diaphragm -carriage -driving 
mechanism,  of  means  upon  the  shaft  adapted 
to  connect  and  disconnect  the  two  driving 
mechanisms,  and  means  for  automatically  op- 

erating the  lever  to  render  the  magazine  in- 
15  termittently  operative,  substantially  as  set 

forth. 

4.  In  a  talking-machine,  the  combination 
with  a  frame,  tablet-magazine  adapted  to  carry 
tablets,  diiving  mechanism  for  the  magazine 

20  including  a  shaft  loosely  journaled  at  one 
end  and  yieldingly  supported  at  the  other 
end,  actuating  mechanism  for  the  diaphragm- 
carriage,  of  means  on  .said  shaft  adapted  to 
connect  and  disconnect  theactuating  and  the 

25  driving  mechanism,  as  set  forth. 
5.  In  a  talking-machine,  tablet-magazine 

and  driving  mechanism  therefor  including  a 
shaft  havinga  pinion,  a  pivoted  lever  in  which 
the  shaft  is  journaled  at  one  end  and  means 

30  to  elevate  the  free  end  of  the  lever,  all  ar- 
i-anged  as  set  forth. 

6.  In  a  talking-machine, a  tablet-magazine, 
a  shaft  having  a  pinion  and  supporting  said 
magazine,    diiving  mechanism  therefor  in- 

35  eluding  a  swinging  shaft  havinga  pinion  and 
means  to  elevate  said  swinging  shaft,  all  ar- 

ranged as  set  forth. 
7.  In  a  talking-machine,  a  shaft,  a  tablet 

having  a  slot  supported  on  said  shaft,  said 
40  tablet  having  a  recessed  disk,  a  retaining- 

spring  having  one  end  fitted  into  said  recess 
and  a  curved  section  extending  through  said 
slot,  as  set  forth. 

8.  In  a  talking-machine,  means  to  operate 
^5  the  machine  including  a  driving-shaft  pro- 

vided with  a  pinion,  a  lever  in  which  one  end 
of  said  shaft  is  journaled  and  a  device  to  op- 

erate the  free  end  of  said  lever  whereby  the 
pinion  may  be  elevated  or  depressed,  all  com- 

bined substantially  as  set  forth.  ro 
9.  In  a  talking-machine,  means  to  operate 

the  machine  including  a  driving-shaft  pro- 
vided with  a  pinion,  a  lever  in  which  one  end 

of  said  shaft  is  journaled,  a  threaded  shaft 
provided  with  a  pinion  and  operating  the  dia-  55 
phragm-carriage  and  means  to  operate  the 
free  end  of  the  lever  whereby  the  pinion  on 
the  driving-shaft  is  thrown  into  and  out  of 
gear  with  the  pinion  on  the  threaded  shaft, 
all  combined  as  set  forth.  60 

10.  In atalking-machine, tablet-magazines, 
a  shaft  rotating  the  same  and  pivoted  atone 
end  in  an  adjustable  lever  having  a  free 

outer  end,  a  movable  standard  supporting- 
said  free  end  and  a  spring  pressing  tlie  stand-  65 
ard  in  an  outward  direction,  ail  combined  as 
set  forth. 

11.  In  a  talking- machine,  a  driving-screw 
carrying  a  carriage  having  an  arm  cooperat- 

ing with  a  crank-shaft,  a  spring  42 and  alug  70 
47  locking  said  shaft  in  position,  a  device 
carried  b}'  the  carriage  to  release  the  lug  and 
means  to  elevate  the  cam-shaft  and  therebj' 
disengage  the  carriage  from  the  driving- 
screw,  all  combined  as  set  forth.  75 

12.  In  a  talking-machine,  a  driving-disk 
carrying  tablet-magazines  and  fui-ther  pro- 

vided with  teeth,  a  driving-shaft  having  a 
gear  adapted  to  engage  said  teeth,  and  also 
having  a  radially-slotted  sleeve  loosely  se-  80 
cured  on  said  shaft  and  rotating  therewith, 
and  a  spring  secured  to  the  shaft  and  sleeve 
whereby  the  jar  will  be  absorbed  on  the  start- 

ing of  the  machine,  all  combined  as  set  forth. 
In  testimony  whereof  I  affix  my  signature  85 

in  presence  of  two  witnesses. 
GEORGE  W.  GOMBER. 

Witnesses: 
Emma  M.  Gillett, 
W.  T.  Fitzgerald. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  county  of  New  York  and 

5  State  of  New  York,  have  invented  certain 
newandusefulImprovementsinSound-Boxes 
for  Phonographs;  and  I  do  declare  the  follow- 

ing to  be  a  full,  clear,  and  exact  description  of 
the   invention,  such   as  will   enable   others 

lo  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same,  reference  being  had 
to  the  accompanying  drawings,  and  to  the  fig- 

ures of  reference  marked  thereon,  which  form 
a  part  of  this  specification. 

15  My  invention  relates  to  sound-boxes  for 
phonographs;  and  the  objects  of  the  same  are 
to  provide  means  for  giving  the  proper  ten- 

sion to  the  diaphragm  to  compensate  for  cli- 
matic changes,  to  regulate  the  ii^tensity  to 

2o  any  degree  necessary,  and  to  give  accuracj^  to 
the  inflections  and  articulations  of  vocal  pro- 
ductions. 

Another  object  is  to  provide  simple  and 
efficient  means  for  regulating  and  adjusting 

25  the  diaphragm  to  increase  the  amplitude,  to 
improve  the  quality  of  reproduction,  and  to 
improve  the  sensitive  qualities  to  give  a  more 
perfect  imitation  of  the  human  voice. 

These  objects  are  attained  by  means  of  the 
30  construction  shown  in  the  accompanying 

drawings,  which  form  a  part  of  this  specifi- 
cation, and  in  which — 

Figure  1  is  a  longitudinal  section  of  a  sound- 
box provided  with  a  metal  disk  for  holding 

35  the  pivoted  lug  on  the  end  of  the  stylus-lever 
in  constantcontact  with  the  diaphragm.  Fig. 
2  is  an  under  side  plan  view  of  the  sound-box 
with  the  metal  disk  and  stylus-lever  removed. 
Fig.  3  is  a  plan  view  of  the  metal  disk.     Fig. 

40  4  is  a  sectional  view  of  the  same  on  line  x  x, 
Fig.  3. 

Like  numerals  of  reference  designate  like 
parts  in  the  different  views. 

In  said  drawings  the  numeral  1  designates 
45  a  sound-box,  which  may  be  of  any  suitable  con- 

struction and  is  provided  with  a  diaphragm  3, 
which  may  be  made  of  any  suitable  material, 
but  is  preferably  of  fibrous  board  or  paper- 
stock.     A  gasket  4  is  placed  upon  each  side 

50  of  the  diaphragm,  and  resting  upon  the  outer 
gasket  is  a  thin  sheet-metal  disk  5.    This  disk 

has  a  keyhole-slot  6  formed  thei*ein,  and  a 
spring-tongue  7  is  formed  from  the  disk  bj^ 
the  slits  8.  The  end  of  the  spring-tongue  is 
bifurcated  by  the  smaller  portion  of  the  key-  55 
hole-slot  6.  This  spri  ng-tongu  e  is  bent  slightly 
inward  from  the  disk,  as  shown  in  Fig.  4.  A 
guard  or  cover  9  is  jpivoted  to  the  disk  5  to 
cover  the  larger  portion  of  the  keyhole-slot  6. 
Instead  of  the  cover  9  I  may,  however,  use  a  60 
disk  of  ordinary  paper,  which  may  be  slitted 
and  secured  by  paste  or  cement  to  the  outer 
surface  of  the  disk  to  prevent  the  sound  from 
dissipation  or  dissemination  outward  from 
the  sound-box.  A  lug  10,  formed  on  the  edge  65 
of  the  disk  5,  fits  into  a  recess  11  in  the  rim 
of  the  sound-box.  The  sounder  12  is  held  up 
against  the  diaphragm  by  the  bifurcated  end 
of  the  spring-tongue  7.  When  the  diaphragm 
and  the  disk  5  are  secured  in  the  sound-box  70 
by  the  threaded  rim  fitting  the  screw-threads 
in  the  sound-box  or  in  any  suitable  manner, 
the  enlarged  end  of  the  sounder  12  may  be 
passed  through  the  enlarged  portion  of  the 
keyhole-slot  in  the  disk  and  moved  under  the  75 
spring-tongue  between  the  bifurcated  ends 
thereof,  the  pivot-pin  13  being  first  removed. 
The  spring-tongue  holds  the  sounder  up  into 
contact  with  the  diaphragm  with  a  gentle  pres- 

sure, which  pressure,  however,  may  be  regu-  80 
lated  by  bending  the  spring-tongue  7  more  or 
less,  as  required.  The  thin  metal  disk  5  pre- 

vents deflection  or  outward  dissipation  of  the 
sound-waves,  and  owing  to  the  spring-pres- 

sure of  the  tongue  7  the  sounder  does  not  re-  85 
quire  to  be  secured  by  glue  or  otherwise  to  the 
diaphragm.  This  construction  has  been  found 
verjr  eOicient  in  giving  amplitude,  superior 
quality  of  reproduction,  and  great  sensitive- 

ness. 90 
By  means  of  the  spring-tongue  7  the  tension 

of  the  diaphragm  is  adjusted  to  regulate  the 
intensitj'  to  any  degree  necessary  and  to  com- 

pensate for  changes  in  climate. 
Without  desiring  to  be  limited  to  the  exact  95 

construction  shown,  as  I  am  aware  that  many 
changes  may  be  made  in  the  details  of  con- 

struction without  departing  from  the  spirit 
and  scope  of  my  invention,  what  I  claim  is — 

1.  Asound-boxfor.sound-producinginstru-  100 
ments,  comprising  a  hollow  box,  a  diaphragm 
therein,  a  thin  metal  disk  held  in  a  plane  par- 
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allel  to  tile  diaphragm,  a  bifurcated  spring- 
tougiie  integral  with  the  disk,  a  sounder  held 

in  contact  with  the  diaphragm  b}'^  the  spring- 
tongue,  and  a  cover  on  the  disk. 

2.  A  diaphragm,  comprising  a  disk  of  flexi- 
ble material,  a  thin  metal  disk  secured  par- 

allel to  the  diaphragm,  an  aperture  in  the 
metal  disk,  a  spring- tongue  formed  on  the 
disk,  said  spring-tongue  being  bifurcated  at 
its  free  end,  a  sounder  held  in  contact  with 

the  diaphragm  by  the  spring- tongue,  and 
means  for  holding  the  diaphragm  and  metal 
disk  in  a  sound-box. 

In  testimonj'^  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FREDERICK  MYERS. 

Witnesses: 
Saml.  a.  Drury, 
E.  F.  Caverly. 

I 
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AppliMtion  filed  July  8, 1899.     ieiiil  No.  723,198     <No  specimene.) 

To  all  whrnrv  it  may  rnncern: 
Be  it  known  that  T,  Valdemar  Poulsen,  a 

siibjectoftheKintrof  Den  mark,  residing  at  Co- 
penhagen, in  the  Kingdom  of  Denmark,  have 

5  invented  certain  new  and  usefnl  Improve- 
ments in  Methods  of  and  Apparatus  for  Ef- 

fecting the  Storing  up  of  Spee<*h  or  Signal.^ 
by  Magnetically  Influencing  Magnetizable 
Bodies,  (for  which  I  have  applied  for  patents 

lo  in  Englar'd,  No,  8,'.-it51,  dated  April  28,  1899; 
in  Germany,  dated  December  9, 1898;  in  Aus- 

tria, dated  April  22,  1899;  in  Hungary,  No. 
6,494,dated  May  1,1899;  in  France, No. 27H,184, 
dated  April  26,  1899;  in  Belgium,  No.  111,719, 

f5  dated  April  2G,  1899;  in  Italv,  dated  May  2, 
1899;  in  Spain,  dated  April  26,  1899;  in  Por- 
tngail,  dated  May  8, 1899 ;  in  Switzerland,  No. 
21,005,  dated  April  25,  1899;  in  Ru.ssia,  dated 
April  26,  1899;  in  Norway,  No.  11,076,  dated 

?o  April  26,  1899;  in  Sweden,  dated  March  20, 
1899,  and  in  Denmark,  No.  1,260,  dated  De- 

cember 1,  1898,)  of  which  the  following  is  a 
specification. 

It  has  long  been  possible  to  transmit  mes- 
25  .sages,  sigpals,  &c.,  by  electrical  means. 

The  present  invention  represents  a  verj  es- 
sential advance  in  this  branch  of  science,  as 

it  provides  for  receiving  and  temporarily  stor- 
ing messages  and  the  like  by  magnetically 

30  exciting  paramagnetic  bodies.  The  solution 
of  this  problem  is  based  on  the  discovery  that 
a  paramagnectic  body,  such  as  a  steel  wire 
or  ribbon,  which  is  moved  past  an  electro- 

magnet connected  with  an  electric  or  mag- 
35  netic  transmitter,  such  as  a  telephone,  is  mag- 

netically excited  along  its  length  in  exact  cor- 
respondence with  the  signals,  messages,  or 

speech  delivered  to  the  transmitter,  and,  fur- 
ther, that  when  the  magnetically-excited  wire 

40  is  again  moved  past  theelectromagnet  it  will 
reprod  uce  the  said  signals,  messages,or  speech 
in  a  telephone-receiver  connected  with  the 
said  electromagnet. 

The  invention  is  of  great  importance  for 

45  telephonic  purposes,  as  by  providing  a  suit- 
able apparatus  in  combination  with  a  tele- 

phonecommunicatiouscuu  be  received  by  the 
apparatus  when  the  sub.scriber  is  absent, 
whereas  upon  his  return  he  can  cause  the 

50  communications  to  be  repeated  by  the  appa- 
ratus. 

Further,  the  present  invention  will  replace 

the  phonographs  hitherto  used  and  provide 
simpler  and  better-acting  apparatus. 

As  is  well  known,  in  the  usual  phonogi-aphs  55 
the  vibrations  of  air  transmitted  to  a  mem- 

brane are  caused  by  means  of  suitable  me- 
chanical parts  to  make  indentations  in  a  re- 

ceptive body,  which  indenfations  can  cause 
a  membrane  to  repeat  the  said  vibrations  by  60 
suitable  mechanief*l  means.     Mechanical  al- 

terations of  such  bodies,  however,  give  rise 

to  distui'bing  noises,  which  apart  from  the 
expense  of  such  apparatus  is  one  of  1  he  prin- 

cipal reasons  why  the  phonograph  has  not  65 
come  more  extensively  into  use. 

In  the  accompanying  drawings  one  foim  of 
this  invention  is  illustrated. 

F'igure  1  is  a.  front  elevation  and  partial 
section  of  the  phonographic  apparatus.  Fig.  70 
2  is  a  section  on  line  xxoi  Fig.  1  looking  up. 

Fig.  3  is  a  section  on  line  y  y  of  F'ig.  1  look- 
ing down.  Fig.  3*  is  a  detail  view  of  the  elec- 

tromagnet and  its  carrier.  Fig.  4  is  a  section 
on  line  4  4  of  Fig.  5.  Fig.  5  is  a  section  on  75 
line  5  5  of  Fig.  4.  Fig.  6  is  a  diagrammatic 

representation  of  electrical  connections  de- 
signed for  the  purpose  of  explaining  the  mode 

of  operation  of  the  invention. 
In  the  apparatus  illustrated  the  paramag-  80 

netic  body  u.sed  coiisistsof  a  steel  wire  which 
is  spirally  wound  on  a  drum. 

The  construction  of  the  apparatus  is  as  fol- 
lows: 

a  indicates  a  casing  for  a  clockwork,  one  8q 

of  the  wheels  of  which  is  indicated  by  a'. 
Upon  this  casi ng is  su pported  a sti rru p-shaped 
frame  h,  the  two  arms  of  which  are  arranged 
on  opposite  sides  of  a  central  spindle  c.  On 
this  spindle  is  mounted  a  cjiinder  d,  which  90 
■is  hehl  stationary  by  being  fastened  to  the 
spindle  in  any  suitable  way,  and  the  spindle 
itself  is  fixed  to  the  casing. 

e  is  a  lx)w-shaped  frame  consisting  of  a  piece 
of  tubing  bent  into  shape  and  having  its  ends  95 

connected  by  an  arm  e',  mounted  to  turn  on 
the  spindle  c.  The  upper  end  of  the  bow  has 

a  l)eai'ing  at  the  middle  of  the  frame  b  by 
means  of  a  short  stud  44,  which  passes  through 

the  bow  and  enters  the  frame />.  Rotary  mo-  roo 
tion  is  imparted  to  the  bow  e  bj'  means  of  the 
clockwork  in  the  casing  a,  which  is  provided 
with  a  wheel  13,  engaging  with  a  pinion  12  on 

the  hub  of  the  arm  e'.     A  fixed  ring  48,  car- 
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ryinii  two  annular  electrical  contacts  49  on 

its  upper,  surface  is  arranged  iminediafely  be- 

low the  arm  e',  and  said  arm  is  provided  with 
a  sprinjif-monnted  pin  23,  adapted  to  be  forced 

5  into  connection  with  both  of  said  electrical 
contacts  for  the  purpose  of  electrically  con- 

necting them  ti>gether. 
Upon  the  snrfaee  of  the  cylinder  d  is  wound 

a  steel  wirer/  in  a  uniform  helix.     On  one  of 
lo  the  arms  of  the  bow  e  is  placed  a  sleeve/, 

adapted  to  slide  freely  up  and  down  on  the 
bow,  it  lieing  held  in  a  fixed  relation  thereto 
by  raQans  of  a  tongue-and-groove  connection 
or  in  any  other  suitable  manner.     This  sleeve 

J  5  has  pivoted  to  it  a  magnet-holder /t,  the  poles 
of  the  mngnet  therein  being  indicated  by  i. 
The  magnet-holder  is  provided  with  a  tail- 

piece k,  which  is  normally  pressed  upon  by 
a  spring  /,  tending  to  force  the  poles  of  the 

2o  magnet  out  of  contact  with  the  vvire  g. 
p  represents  a  weight  adjustably  fixed  on 

an  arm  o,  pivoted  to  the  sleeve/.  The  arm  o 
is  connected  with  the  tail  /.;  by  a  spring  m. 
Centrifugal  force  acting  upon  the  weight  ̂ 3 

25  tends  to  throw  the  magnet-holder  toward  the 
cylinder  d,  and  thus  bring  the  poles  of  the 

'    magnet  into  contact  with  the  wire  (7,  in  which 
operation  the  spring  /  is  compressed,  so  that 
when.the  centrifugal  force  ceases  said  spring 

30  will  act  upon  the  tailpiece  k  to  remove  the 
poles  of  the  magnet  from  the  wire  g.  .  The 

arm  a  has  two  extensions  o'  and  o^  which 
serye  as  stops  to  limit  the  movement  of  the 
weight  p  i'l  both  directions.     The  sleeve  is 

35  also  provided  with  a  finger  0^,  the  purpose  of 
which  will  be  explained  hereinafter.  With 

reference  to  the  magnet  i  it  maj' be  stated 
that  it  may  have  one  or  two  of  its  pole-pieces 
arranged  to  engage  the  wire  g.     If  a  single 

40  pole- piece  is  used,  the  end  thereof  will  be 
rounded  or  made  wedge-shaped  to  fit  between 
two  adjacent  convolutions  of  the  wire  and  in 
contact  with  both  of  them,  while  if  the  two 

pole-pieces  are  used,  as  is  shown  in  thedraw- 
45  ings,  they  may  make  contact  with  opposite- 

sides  of  a  single  convolution  of  the  wire,  the 
poles  being  pointed  for  this  purpose,  or  they 
may  slide  in  the  adjacent  grooves  between 
the  wires  and  straddling  one  convolution. 

50  Tiie  two  wires  r  r,  in  which  the  magnet  i  is 
connected,  lead  from  the  magnet  through  the 
open  slot  in  the  bo  we,  thence  upward  through 
said  hollow  bow  to  a  point  near  the  upper  end 
thereof,  where  they  pass  out  through  a  flar- 

SS  iug  nozzle  e^  thence  around  the  outside  of  a 
drum  17,  through  a  hole  in  the  side  theieof, 
and  thenceupward  toa  pair  of  binding-screws 
q  q,  arranged  on  the  opposite  sides  of  the  bow 
e  at  its  middle  point,  the  wires  being  slack 

60  between  said  binding-screws  and  the  opening 
in  the  drum.  From  said  binding-screws  the 
wires  lead  on,  respectively,  to  two  insulated 

rings  s  and  i  on  the  short  stud  44.  "Upon  each 
of  these  rings  a  contact-spring  v,  attached  to 

65  a  block  y',  rests,  and  to  these  springs  the  main 
wires  are  respectively  connected  by  means  of 

the  binding-screws  g'.     The  said  drum  17  is 

mounted  freely  on  the  upper  end  of  the  Sf)in- 
die  c,  and  on  its  under  side  it  has  pivoted  to 
it  two  weighted  levers  18,  each  of  which  car-  70 
ries  a  spring  forming  a  brake -shoe  resting 
upon  the  surface  of  the  fixed  spin  lie  c.  These 
weighted  levers  are  so  arranged  that  centrifu- 

gal force  will  increase  the  pressure  of  the 
brake-shoes  upon  the  spindle,  and  so  retard  75 
the  rotarj'  motion  of  thf^  drum  17.  The  drum 
also  carries  a  pair  of  wings  16,  which  have  a 
retarding  effect  upon  the  rotary  motion  of  the 
drum.  The  drum  is  connected  with  the  bow 

e  by  a  flexible  or  yielding  connection  consist-  80 
ingof  anumber  of  wires  15,which  are  clamped 
to  the  drum  by  a  conical  nut  47,  engaging 

with  the  huV)  46  and  with  the  bow  b^'  a  simi- 
lar nut  45,  engaging  with  the  end  of  the  stnd 

44.  It  will  now  he  seen  that  when  the  bow  e  85 
rotates  it  will  earrj'  the  drum  17  with  it;  but 
owing  to  the  action  of  the  brake  18  and  the 
wings  16  there  will  be  a  certain  amount  of 
lagging  on  the  part  of  the  drum  which  will 
be  permitted  by  the  twisting  of  the  wires  15.   90 

The  clockwork  is  normally  prevented  from 
rotating  by  the  weight  of  the  armature  11, 

\iyhich  acts  upon  the  bi'ake,  as  shown  in  Fig. 
1,  The  brake  is  released  by  the  electromag- 

net 10  in  a  circuit  with  battery  E  and  a  cut-  95 
out  14,  attached  to  the  frame  b. 

The  apparatus  so  far  described  is  a  phono- 
graph, the  operation  of  which  mav  be  now 

referred  to. 

Let  it  be  assumed  that  speech  or  signals  are  100 
being  electrically  transmitted  overthe  circuit 
containing  the  magnet  i,  that  the  sleeve  /  is 
at  the  lower  end  of  the  bow,  and  that  the  ma- 

chine is  started  by  closing  the  circuit  of  mag- 
net 10.     The  bow  e  immediately  commences  105 

to  rotate  around  the  cylinder  d.     When  the 
speed  is  sufficient,  centrifugal  force  acting 
upon  the  weight  p  will  eausfe  the  core  of  the 
magnet  i  to  be  thrown  into  contact  with  the 

wire  gr,  whereupon  thesleeve  will  he  caused  to  no 
slide  upward  upon  the  bow  owing  to  the  spiral 
arrangement  of  the  wire  on  the  cylinder.    At 
the  same  time  the  undulations  of  current  in 

the  circuit  of  magnet  i  will  vary  the  magnet- 
Ism  of  said  magnet,  which  variations  will  be  115 
successively  imjjarted  to  tlie  wire  g.     The 
message   may  continue  until  the  sleeve  / 
reaches  the  elevation  of  the  cut-out  14,  where- 

upon the  finger  0^  on  the  sleeve  strikes  said 
cut-out  and  opens  the  circiiit  of  magnet  10.    rac 
Armature  11  then  falls  and  stops  the  clock- 

work, whereupon  spring/ withdraws  the  poles 
of  the  magnet  i  from  wire  g  and  the  sleeve 
falls  by  gravity  to  its  lower  position.     The 
brake  18  is  adjustable,  so  that  the  lagging  of  125 
the  drum  17  behind  the  bow  e  will  be  just 
sufficient  to  wind  the  wires  r  upon  the  drum 
as  the  slack  in  said  wires  is  created  by  the 

upward  movement  of  the  sleeve  /.     To  re- 
produce the  message  which  has  thus  been   130 

magnetically  recorded,  it  is  only  necessary  to 

put  a  receiving-telephone  into  circuit  with 
magnet  i  instead  of  the  transmitting- tele- 

phone and   then  start  the   machine   again,    , 
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wlieren|»on  the  sleeve  will  trnvel  upon  the 
bow  and  the  poles  of  the  magnet  will  trav- 

erse'the  wireg,  the  successively- varying  mag- netic condition  of  which  will  react  upon  the 
5  core  of  the  magnet  and  cause  the  same  tin- 

diilations  of  current  to  be  sent  over  the  line 
to  the  receiving-telephone  as  were  previously 
sent  over  the  line  to  the  magnet  from  the 
transmitting-telephone. 

lo  The  connection  of  the  apparatus  to  a  tele- 
phone is  shown  in  Fig.  6.  A  switch  19  is  pro- 
vided having  four  terminals  38,  39,  42,  and 

43.  These  terminals  can  be  connected  with 
each  other  in  three  different  ways  by  means 

15  of  the  switch-levoM'.  Tn  the  position  shown 
in  the  drawings  the  two  terminals  38  and  39 
are  connected  together.  This  position  estab- 

lishes the  circuit  for  the  ordinary  use  of  the 
telephone.     The  current  passes  through  the 

20  conductor  35  and  the  conductor  36  to  the  tele- 
phone and  through  the  conductor  37  and  termi- 

nals 38  and  39  back  to  the  conductor  40.  The 
two  conductors  35  40  constitute  the  outgoing 
and  return  lines.     If  the  switch-lever  is  so 

25  adjusted  as  to  connect  the  two  terminals  38 
and  42,  the  apparatus  can  then  be  used  as  a 
phonograph,  and  the  transraitting-telephone 
i)elonging  to  the  same  station  can  then  be 
used.     To  clearlj'  explain  this,  the  course  of 

30  the  current  should  be  followed  when  the  ter- 
minals 38  and  42  are  connected.  When  the 

subscriber  turns  the  crank-handle  of  his  in- 
duction apparatus, acurrent  will  pass  through 

the  outer  loU  of  the  induction-coils  R.     The 
35  current  issues  from  the  telephone  and  passes 

over  the  conductor  30  to  the  outer  coil  of  the 

induction-coils  R,  then  through  the  terminals 
42  to  the  terminal  38,  and  over  the  conductor 
37  back  to  the  telephone.     Acurrent  is  then 

40  induced  in  the  inner  coil  of  the  induction- 
coils  R,  which  Vi'ill  take  the  following  course: 
It  passes  from  the  terminal  20  of  the  inner 
coil  of  the  induction-coils  R  to  the  electro- 

magnet 22,  through  the  contact  23,  conduc- 
45  tor  24,  and  terminal  25  back  to  the  inner 

coil  of  the  induction-coils  R.  The  electro- 
magnet 22  is  thus  excited  and  the  armature 

27  attracted,  whereupon  a  weighted  block  41 
is  released  and  falls.    By  this  means  contact 

qo  is  made  between  the  contact -piece  28  and 
spring  29,  whereby  the  local  circuit  of  the 
battery  E  is  closed.  The  circuit  is  as  follows: 
Theeurrent  passesfrom  the  battery  E through 
the   electromagnet   10,  contact  14,  eontact- 

55  piece  28,  spring  29,  terminals  30  31,  and  back 
to  battery  E.  The  electromagnet  10,  Fig.  1, 
now  attracts  the  armature  11,  so  that  the 
clockwork  is  set  in  motion  and  the  bow  e  ro- 

tated.    The  sleeve/,  which  has  been  resting 
60  upon  the  pin  23,  begins  to  rise  and  the  con- 

nection between  the  contacts  49  is  broken. 

The  contact  23  consequeutlj'^  exists  only  for 
an  instant,  so  that  the  circuit  of  the  conduc- 

tors 20  21  22  23  24  25  is  open  during  the  op- 
65  eration  of  the  clock  work  and  apparatus.  Now 

during  the  rise  of  the  sleeve /and  while  the 
electromagnet  i,  Fig.  3,  is  in  contact  with  the 

steel  wire  (7  in  the  manne'' described  the  sub- 
scriber can  speak  into  his  transmitter  and  the 

spirally- wound   steel  wire  g  will   be  corre-  70 
spondingly  magnetically  excited.    The  course 
of  the  current  in   this  case  is  as  follow.s:  It 
passes  from  the  telephone  apparatus  through 
the  conductor  3G,  the  outer  coil  of  the  induc- 

tion-coils R,  the  terminals  42  38,  and  conduc-  75 
tor  37  back  to  the  transmitter.     In  exact  cor- 
respon<lence  with  the  matter  spoken  into  the 
transmitter  currents  are  induced  in  the  inner 
induction-coil.     Such  currents  issue  from  the 

terminals  20  21,  pass  through  tlieelectromag-  8c 
net  i,  conductor  r,  terminaKs  32  33,  contact- 
springs  60  34,  and  terminals  24  25  back  to  the 
inner  induction-coil.  The  contact  between  60 
and  34  is  also  effected  by  the  falling  of  block 
41.     The  electromagnet  i  is   magnetized  in  8s 
cori'espondence  with  the  matter  spoken  and 
transfers  its  magnetism  to  the  steel  vvire  g. 
The  matter  thus  fixed  can  now  be  transmitted 

over  the  line  by  using  the  third  connection — 
that  is,  by  connecting  the  terminals  42  and  43  90 
of  the  switch  19. 

If,  for  example,  the  message,  "The  sub- 
scriber is  not  at  home  at  present,  but  will  re- 

turn at  four  o'clock,  at  which  time  please  ring 
again,"  is  fixed  to  the  steel  wire  and  a  sub-  95 
scriber  at  some  other  station  calls  the  former, 
when  the  contact-pieces  42  43  are  connect- 

ed together  the  following  circuit  will  be  de- 
scribed :  The  induced  current  from  the  trans- 

mitting-station  will  first  pass  over  the  con-  100 
ductor  35  to  the  outer  coil  of  the  induction- 
coils  R  and  then  through  the  terminals  42 
43,  whereupon  it  will  pass  through  these  to 
the  line  40,  because  the  terminal  43  is  con- 

nected with  the  terminal  39.  The  line-cur-  105 
rent  will  accordingly  not  pass  through  the 
telephone  of  the  receiving-station;  but  be- 

cause the  contact  23  is  then  closed  the  elec- 
tromagnet 22  is  again  excited  by  the  current 

generated  in  the  inner  coil  of  the  induction-  no 
coils  R  and  the  drum  d  is  rotated.  The  elec- 

tromagnet i  will  slide  along  the  fixed  wire  g 
and  gradually  rise  with  the  sleeve /and  will 
be  magnetized  in  accordance  with  the  speech 
fixed  on  the  wire.  The  currents  induced  ii"; 
thereby  pass  from  the  electromagnet  i,  Fig. 
7,  through  the  terminals  33,  contact-springs 
60  and  34,  terminals  24  25  to  the  inner  coil  of 
the  induction-coils  R,  and  then  through  the 
terminals20and21  to  theelectromagneti.  In  120 
the  inner  coil  of  the  induction-coils  R  a  cur- 

rent is  induced  corresponding  to  the  speech 
fixed  to  the  steel  wire,  which  current  likewise 
acts  in  the  outer  coil  of  the  induction-coils  R 
and  passes  thence  through  the  terminals  42  125 
43  39  to  the  line  conductor  40  and  back  over 
the  conductor  35  into  the  outer  coil  of  the 
iuduction- coils  R.  The  subscriber  at  the 
transmitting-station  now  hears  through  his 
receiver  the  message  fixed  to  the  steel  wire  130 
and  knows  that  in  order  to  speak  with  the 
subscriber  at  the  receiving- station  hei  must 

call  him  up  at  four  o'clbck. 
In  order  to  demagnetize  the  steel  wire  gr, 
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Fig.  1,  the  terminals  30  and  33,  Fig.  7,  are 
connected  with  61  and  Hi,  wiiereiipon  the  fol- 

lowing eonueciion  is  made:  The  cnrrent 
passes  from  battery  E  through  the  terminals 

5  31  and  32.  to  th«  electromagnet  i,  through  the 
terminals  21  20,  inner  coil  of  the  induction- 
coils  R,  terminal  25,  con  tact-springs  34  GO,eon- 
tacts  33  H2  61  30,  contact-spring  29,  contacts 
28  1 4,  and  electromagnet  10  bacl^  to  the  battery 

TO  E.  The  electromagnet  i  is  in  this  position  of 
the  switch  unifoi'mly  magnetized  by  the  bat- 

tery E  and  demagnetizes  thereby  the  steel 
wire  g  on  the  bow  e  rotating. 

For  telegraphic  purposes  the  invention  can 
r5  also  be  used  with  advantage.  It  is  in  such 

case  only  necessary  to  receive  the  current 
impulses  transmitted  over  the  line  in  the 
electromagnet  while  it  is  in  contact  with  the 
paramagnetic  body.    The  paramagnetic  body 

20  may  be  moved  past  the  electromagnet,  or  vice 
versa. 

Having  described  my  invention,  I  claim  — 
1.  The  method  of  recording  and  reproduc- 

ing speech  or  signals  which  consists  in  im- 
2S  pressing  upon  an  electric  circuit  containing 

an  electromagnet,  undulations  of  current  cor- 
responding to  the  sound-waves  of  speech  or  to 

the  signals;  simultaneously  bringing  succes- 
sive portions  of  a  magnetizable  body  under 

the  influence  of  said  electromagnet  and  there-  30 
by  establishing  in  said  body  successively- 
varying  magnetic  conditions;  and  finally  sub- 

jecting an  electromagnet  connected  in  a  cir- 
cuit, successively  to  the  various  magnetic 

conditions  established  in  said  body,  substan-  35 
tially  as  described. 

2.  The  method  of  recording  and  reproduc- 
ing speech,  signals,  &c.,  which  consists  in  im- 

parting magnetic  conditions  successively  to  a 
magnetizable  bod}'  or  surface,  said  conditions  4.0 
varying  in  accordance  with  the  sound-waves 
produced  by  said  speech  or  signals  and  theri 
subjecting  a  reproducing  apparatus  to  said 
magnetic  conditions  successively. 

3.  .The  method  of  storing  up  sienals  or  mes-  45 
sages  represented  by  undulating  or  irregular 
currents,  which  consists  in  imparting  to  vari- 

ous portions  of  a  magnetizable  body,  mag- 
netic conditions  corresponding  to  said  undu- 

lating or  irregular  currents.  50 
In  testimony  whereof  I  have  hereunto 

signed  my  name  in  the  presence  of  two  wit- nesses. 

VALDEMAR  POULSEN. 

Witnesses: 
Valdemar  Christensen,    . 
Niels  Christian  Botcher. 
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To  all  whom  it  may  concern: 
Be  it  known  that  T,  Gustav  Korytowski, 

a  subject  of  the  German  Emperor,  re.siding 
at  Leipsic,  in  the  Empire  of  Germanj',  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Devices  for  Changing  the  Ti'acers 

of  Sound-Reproducing  Apparatus;  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. 

Mj'  present  invention  has  reference  to  talk- 
ing-machines. 

The  reproducers  in  gramophones,  phono- 
15  graphs,  and  the  like  are  usually  provided  with 

a  needle  or  its  equivalent  which  follows  the 
engraved  lines  of  the  record,  and  the  needles 
being  generally  of  soft  metal  are  liable  to 
wear,  the  wear  being  in  some  of  the  appara- 

20  tus,  especially  in  gramophones,  a  rapid  one, 
thus  necessitating  frequent  changing.  This 
has  heretofore  been  generally  done  by  hand, 
but  owing  to  the  delicate  mechanism  of  the 
reproducer  a  certain  skill  is  required  for  iu- 

25  serting  and  fixing  the  needles,  which  obvi- 
ously cannot  be  done  bj^  every  one. 

The  object  of  this  invention  is  to  provide  a 
means  for  automatically  discarding  the  used 
needle  and  simultaneously  replacing  it  with 

30  a  fresh  one. 
To  this  end  the  invention  consists  in  a  maga- 

zine for  carrying  a  plurality  of  needles,  a 
needle-holder  to  which  the  needles  are  fed,  a 
means  for  feeding  the  needles  to  said  needle- 

35  holder,  and  in  certain  details  of  construction, 
all  as  hereinafter  described  and  claimed. 

In  order  to  more  fullj'  describe  and  ascer- 
tain the  nature  of  the  said  invention,  refer- 
ence will  be  had  to  the  accompanying  draw- 

40  ings,  which  illustrate  a  preferred  embodi- 
ment of  my  invention,  and  wherein — 

Figure  1  is  a  face  view  showing  the  gen- 
eral arrangement.  Fig.  2  is  a  longitudinal 

section  of  Fig.  1,  and  Fig.  3  represents  de- 
45  tails  showing  a  transverse  section  through 

the  magazine  and  a  modification  of  the  nee- 
dle-holder. 

The  invention  is  shown  as  applied  to  a  re- 
producer of  the  Berliner  sj'stem. 

50  a  designates  the  sound-box,  having  dia- 
phragm &,  retained  by  disk  c  in  the  usual 

manner.     The  sound-box  is  provided  with  a 

lateral  recess,  in  which  is  mounted  the  nee- 
dle-holder support  d,  secured  by  a  screw  or 

other  suitable  means.  The  needle-holder  e  55 
may  consist  of  a  tubular  member  integral 
with  the  support  or  ma.y  be  tapered  and  split 
longitudinally  at  its  forward  end,  as  shown 

at  e'  in  Fig.  0,  so  as  to  assume  the  function  of 
a  clamp  to  prevent  the  operating-needle  from  60 
being  displaced. 

The  needle-holder  is  provided  with  a  set- 
screw  /,  the  head  of  which  is  formed  as  a  pin- 

ion (j,  carrying  a  \)\n  g',  which  prevents  the 
screw  from  being  fully  rotated  bj^  bearing  65 

against  a  spring  h,  retained  b}^  screw  h'  on 
the  sound-box. 

■i  designates  the  stylus  connecting  the  nee- 
dle-holder support  d  and  diaphragm  h  in  the 

usual  manner.  70 

The  magazine  J  is  preferablj' constructed  of 
sheet  metal  and  consists  of  a  rectangular 
member  having  a  sight-opening  extending  the 
length  thereof.  The  needles  are  looselj'  re- 

ceived therein  and  superposed  one  upon  the  75 
other,  as  shown  at  x,  with  their  points  facing 
the  needle-holder. 

The  magazine  may  be  secured  to  the  sound- 
box in  an3' suitable  manner.  In  the  present 

instance  I  have  shown  it  as  being  received  at  80 
its  base  in  a  box  or  trough  n,  mounted  in  a 
support  upon  the  sound-box.  This  magazine 
is  provided  with  a  grooved  shoulder  /,  in 
which  is  adapted  to  engage  a  spring-wire  k, 
mounted  in  a  .segmental  plate  k',  secured  to  85 
the  sound-box.  The  magazine  has  a  pusher 
or  tensioning  device  for  the  needles,  which 
comprises  a  presser-block /,  having  its  under 
side  inclined  to  coincide  with  the  tapered 

form  of  the  needles  and  having  a  shank  I'  ex-  90 
tending  through  the  sight- opening,  upon 
which  is  adapted  to  bear  one  arm  of  a  spring 
VI,  the  other  arm  of  the  spring  being  retained 

in  plate  k'. Any  suitable  means  may  be  employed  for  95 
feeding  the  needles  to  the  needle-holder.  In 
tlie  present  instance  I  have  shown  a  box  or 
trough  n,  into  which  the  magazine  feeds,  said 
box  being  axially  alined  with  the  needle- 
holder  and  provided  with  a  lateral  opening  loo 

closed  by  a  reed  or  spring  /(',  having  an  in- 
wardh^- protruding  pin  a^,  adapted  to  bear 
upon  the  tapered  point  of  the  second  needle 
to  prevent  the  same  from  creeping  forward 
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against  the  operatiug-needle.  Said  trough  n 
is  integral  with  or  otherwise  mounted  upon 

a  support  o,  retained  by  screws  o'  upon  the 
sound-box.  The  support  o  has  a  tubular  ex- 

5  tension  or  sleeve  p,  provided  at  its  outer  end 

with  a  flange  p',  having  an  ej^ejA  (Shown 
dotted  in  Figs.  1  and  2.)  A  plunger  or  rod  q 
is  guided  centrallj'  of  said  sleeve  to  be  in 
axial  alinement  with  the  needle  in  trough  n 

lo  and  is  threaded,  as  at  g',  to  be  received  in  a 
cylindrical  block  r,  having  a  flange  r'.  A 
coil-spring  .s  is  mounted  upon  said  block  and 
impinges  at  its  ends  against  the  flanges  j/ 

and  r',  normally  tending  to  keep  the  rod  g  re- 
15  tracted.  The  flange  ̂ ■' has  rigidlj^  connected 

therewith  a  rod  t,  guided  in  the  eye  ̂ y^  and 
in  a  guide  u,  secured  to  the  support  0.  The 
rod  t  carries  at  its  other  end  a  I'ack  v,  attached 
thereto  in  an}-  suitable  manner  and  adapted 

20  to  engage  the  teeth  of  pinion  g  when  the  rod 
q  is  actuated.  The  magazine  being  supplied 
with  needles,  the  lowermost  one  will  lie  in  the 
trough  n,  and  it  will  be  seen  that  by  depress- 

ing the  rod  q  this  needle  will  be  pushed  for- 
25  ward  to  its  proper  position  in  the  needle- 

holder,  as  shown  at  x\  where  it  is  retained 
by  the  set-screw  g,  which  is  actuated  by  the 
rack  V.  The  next  needle  x^  will  take  the 
place  of  the  preceding  one,  and  it  will  be  seen 

30  that  upon  repeating  this  operation  the  second 
needle  will  operate  to  eject  the  used  needle. 

It  is  obvious  that  various  changes  in  the 
form,  construction, combination, and  arrange- 

ment of  parts  of  my  invention  maj' be  resorted 
35  to  without  sacrificing  any  of  the  advantages 

or  departing  from  the  spirit  of  mj^  invention. 
Having  thus  described  my  invention,  I 

claim — 
1.  A  reproducer  for  talking-machines  hav- 

40  ing  a  plurality  of  reproducing-needles  in  a 
substantially  common  plane  and  automatic 
means  for  discarding  the  used  needle  and  si- 

multaneously replacing  it  with  a  fresh  one. 
2.  In  a  reproducer  for  talking-machines,  a 

45  magazine  containing  a  number  of  repi-oduc- 
ing-needles  arranged  in  a  substantially  com- 

mon plane,  and  means  for  putting  said  nee- 
dles into  position,  one  after  another,  to  re- 

produce sound. 
50  3.  In  a  reproducer  for  talking-machines,  a 

magazine,  a  number  of  reproducing-needles 
in  superposed  relation,  and  automatic  means 
for  simultaneously  ejecting  the  used  needle 
and  replacing  it  with  a  fresh  one. 

55  4.  In  a  reproducer  for  talking-machines,  a 
magazine  containing  a  number  of  reproduc- 

ing-needles in  superposed  relation  and  hav- 
ing a  downward  feed,  and  automatic  means 

for  simultaneously  ejecting  the  used  needle 
60  and  replacing  it  with  a  fre.sh  one. 

5.  In  a  reproducer  for  talking-machines,  a 
magazine  attached  to  the  sound-box  and  con- 

taining a  number  of  reproducing-needles  a 
needle -holder,  and  means  for  feeding  said 

65  needles  to  the  needle-holder,  consecutively.' 
6.  In  a  reproducer  for  talking-machines,  a 

magazine  attached  to  the  sound-box,  a  plu- 

rality of  reproducing-needles  contained  in 
said  magazine  under  tension,  a  needle-holder 
alined  with  the  lowermost  needle,  and  means  70 
for  feeding  said  needles  to  the  needle-holder, 
consecutively. 

7.  In  a  reproducer  for  talking-machines,  a 
magazine  attached  to  the  sound-box,  a  plu- 

rality of  reproducing-needles  contained  in  75 
said  magazine,  a  needle  -  holder,  means  for 
keeping  the  lowermost  needle  in  axial  aline- 

ment therewith,  a  plunger  mechanism  for 
causing  the  needles  to  be  inserted  in  the  nee- 

dle-holder, one  after  another,  in  position  to  80 
repioduee  sound. 

8.  In  a  reproducer  for  talking-machines,  a 
magazine  attached  to  the  sound-box,  a  plu- 

rality- of  reproducing-needles  contained  in 
said  magazine,  a  clamping  needle-holder,  a  85 
plunger  device,  and  means  connected  with 
the  needle-holder  whereby  when  the  plunger 
is  actuated,  the  used  needle  is  released  and 
a  new  one  substituted. 

9.  In  a  reproducer  for  talking-machines,  a  90 
magazine  attached  to  the  sound-box,  a  plu- 

rality of  reproducing  -  needles  contained  in 
said  magazine,  a  clamping  needle-holder,  a 
plunger  device  axially  alined  with  said  nee- 

dle-holder and  the  lowermost  needle,  means  95 
connected  with  the  needle -holder  whereby 
when  the  plunger  is  actuated,  the  used  nee- 

dle is  released  and  a  new  one  substituted, 
and  suitable  means  to  prevent  a  second  nee- 

dle working  forward  while  a  needle  is  oper-   100 atiug. 

10.  A  magazine  for  talking-machines,  hav- 
ing a  downward  feed  and  containing  a  plu- 

rality of  superposed  reproducing-needles  un- 
der tension  in  combination  with  means  for  105 

automatically  feeding  said  needles  to  the  nee- dle-holder. 

11.  A  magazine  for  talking  -  machines, 
adapted  and  arranged  to  contain  a  plurality 
of  needles  and  having  a  sight  -  opening,  a  no 
spring-block  bearing  upon  said  needles,  and 
a  lateral  slot  near  the  base  of  said  magazine, 
with  a  reed  or  spring  having  a  projection  nor- 

mally bearing  upon  the  lowermost  needle  to 
hold  same  in  position.  115 

12.  The  combination  in  a  talking-machine, 
of  a  reproducer  having  a  magazine  provided 
with  a  sight-opening  extending  the  length 
thereof  and  with  a  slot  near  its  lower  end,  a 
plurality  of  reproducing-needles  contained  in  120 
said  magazine,  a  clamping  needle-holder,  a 
plunger  device  axially  alined  with  said  nee- 

dle-holder and  the  lowermost  needle,  means 
connected  with  the  needle  -  holder  whereby 
when  the  plunger  is  actuated  the  used  needle  125 
is  discarded  and  a  new  one  substituted  there- 

for, and  a  spring  having  a  projection  located 
in  said  slot  and  normalh^  tending  to  prevent 
a  second  needle  working  forward  while  a  nee- 

dle is  operating.  130 
13.  The  combination,  in  atalking-machine, 

of  a  reproducer  having  a  magazine  attached  to 
the  sound-box  and  provided  with  a  sight-open- 

ing extending  the  length  thereof  and  with  a 
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slot  near  its  lowei' end, a  removable  connection 
between  the  magazine  and  the  sonnd-box,  a 
pluralitj'of  reproducing-needles contained  in 
said  magazine,  a  clamping  needle-holder,  a 

5  plunger  device  axiall}''  alined  with  said  nee- 
dle -  holder  and  with  the  lowermost  needle, 

means  connected  with  the  needle  -  holder 
whereb}^  when  the  plunger  is  actuated  the 
used  needle  is  discarded  and  a  new  one  siib- 

lo  stituted  therefor,  and  a  spring  having  a  nose 
or  projection  located  in  said  slot  and  nor- 

mally tending  to  prevent  a  second  needle 
from  working  forward  while  a  needle  is  oper- 
ating. 

15  14.  The  combination  in  a  talking-machine, 
of  a  reproducer  having  a  magazine  attached 
to  the  sound-box  and  provided  with  a  sight- 
opening  extending  the  length  thereof,  a  re- 

movable connection  between  the  magazine 
20  and  the  sound-box,  including  a  laterally-slot- 

ted trough  into  which  the  magazine  is  adapt- 
ed to  feed  a  plurality  of  reproducing-needles 

contained  in  said  magazine,  a  clamping  nee- 
dle-holder, a  plunger  device  axially  alined 

with  said  needle-holder  and  with  the  lower-  25 
most  needle,  means  connected  with  the  nee- 

dle-holder whereby  when  the  plunger  is  actu- 
ated the  used  needle  is  discarded  and  a  new 

one  substituted  therefor,  and  a  spring  having 
a  nose  or  projection  protruding  through  the  30 
slot  in  said  trough  and  normally  tending  to 
prevent  a  second  needle  from  working  for- 

ward while  a  needle  is  operating. 
In  testimony  that  I  claim  the  foregoing  as 

my  invention  I  have  signed  my  nama  in  pres-  35 
ence  of  two  subscribing  witnesses. 

GUSTAV  KORYTOWSKI. 
Witnesses: 

Emil  F.  Hofmann, 
B.  H.  Waener,  Jr. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a, 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  a  new  and  useful  Im- 
provementin  Machines  for  Reproducing  Pho- 

nograph-Records, of  which  the  following  is  a 
specification. 
My  present  invention  is  designed  asauiin- 

lo  provernent  upon  the  device  shown  and  de- 
scribed in  mj'  application  for  Letters  Patent 

filed  October  27,  1899,  Serial  No.  734,934,  and 
which  application  was  duly  allowed  Febru- 

ary 24,  1900. 
15  The  present  invention  is  designed  to  make 

more  effective  the  devices  of  tny  former  ap- 
plication and  to  facilitate  readily  placing  the 

record  and  the  blank  on  their  respective  cj'l- 
inders  and  the  after  removal  of  the  same. 

20  In  carrying  out  the  present  invention  I 

employ  a  shaft  for  the  record-cylinder  and  a 
shaft  for  the  blank-cylinder  and  means  for 
coupling  together  the  said  shafts;  also,  a  sup- 

port for  the  shaft  for  the  blank-cylinder  adapt- 
as  ed  for  separating  the  respective  shafts  or  un- 

coupling the  same  at  pleasure.  The  shafts 
when  coupled  are  in  line  and  a  following- 
style  is  in  engagement  with  the  record-cylin- 

der and   a   reproducing- style  is  in   engage- 
30  inent  with  the  blank-cylinder.     These  parts 

are  so  supported  and  connected  that  the  re 

producing -style  closely  follows  the  move- 
ment of  the  following  or  tracing  style,  and 

the  two  move  in    unison,  and  in  connection 
35  with  these  parts  I  employ  adjustable  devices 

for  regulating  the  pressure  or  the  weight  ai)- 
plied  upon  the  said  styles.  In  connection 
with  the  sleeve  for  the  blank-cylinder  I  em- 

ploy an  arm  adapted  to  swing  on   the  frame 

40  suppoi'ting  the  said  sleeve,  so  as  to  permit 
the  ready  removal  from  the  sleeve  of  the  cyl- 

inder after  the  record  has  been  made  thereon. 

In  the  drawings,  Figure  1  is  a  plan  view  rep- 
resenting my  present  improvements.     Fig.  2 

45  is  an  end  elevation  of  the  same.  Fig.  3  is  an 
elevation  and  partial  section  of  the  arm  and 

the  supports  f(n-  the  recording  and  reproduc- 
ing styles.  Kig.  4  is  a  cross-section  and  par- 
tial elevation  of  part  of  the  swinging  frame 

50  carrying  the  sleeve  for  the  blank-cylinder  and 
the  movable  arm  at  one  end  of  the  same.  Fig. 
5  is  a  broken  sectional  plan  through  the  sleeve 

for  the  recording-cylinder  and  the  sleeve  for 
the  blank-cylinder  and  their  respective  shafts. 
Fig.  6  is  a  partial  plan  and  section  represent-  55 
ing  a  modification  of  the  devices  for  support- 

ing the  sleeve  for  the  blank-cylinder.  Fig.  7 
is  an  deviation ;  and  Fig.  8,  a  cross-section  and 
partial  elevation  representinga  modified  form 

of  support  and  devices  for  operating  the  re-  60 
cording  and  reproducing  styles,  which  is  also 
the  preferable  form  of  apparatus.  Figs.  3,  0, 
6,  7,  and  8  are  of  larger  size  than  Figs.  1,  2, 
and  4  for  clearness. 

The  shaft  a  is  mounted  in  and  supported  by  65 
suitable  bearings,  and  upon  the  said  shaft  at 
one  end  I  place  the  fixed  sleeve  or  carrier  & 
for  the  record-cylinder,  and  c  represents  the 
sleeve  or  carrier  for  the  blank-cylinder. 

d  represents  the  record-cylinder,  and  e  the  7c 
blank  -  cylinder.  These  cylinders  are  pre- 
sn  med  to  be  of  the  same  diameter  and  to  have 

parallel  surfaces.  Thej'  are,  however,  made 
with  tapering  inner  surfcices  to  fit  upon  the 
tapering  sleeves  or  carriers  6  c.  75 

The  back  rod  /  is  supported  in  any  suitable 
manner  and  by  a  suitable  frame  or  founda- 

tion, which  also  carries  the  bearings  for  the 

shaft  a.  The  sleeve/"  surrounds  the  rod/ 
and  is  capable  of  a  longitudinal  movement  80 
thereon,  and  surrounding  and  clamped  to  the 

sleeve/"  is  a  sleeve  jy,  the  set-screw  for  clamp- 
ing the  same  being  shown  in  Figs.  1  and  2. 

Movement  is  imparted  to  the  sleeve/'  by 
the  usual  screw-feed,  (shown  in  Fig.  1,)  but  85 
which  being  of  ordinarj'  character  requires  no 
further  description.  The  sleeve  g  carries  a 

curved  arm  (/',  extending  over  above  iheshaft 
a  and  the  record-cylinder  d,  and  at  the  outer 
end  of  the  arm  g  is  an  adjusting-bar  li,  held  90 
to  the  arm  by  a  screw  and  bearing  upon  the 
rest-bar  /  below  the  same.  The  bar  h  occu- 

pies a  slotted  portion  of  the  outer  end  of  the 

arm  (/',  and  said  bar  can  be  raised  or  lowered 
slightl}'  in  said  slotted  portion  to  vary  its  95 
position  upon  said  arm,  and  the  position  of 

said  bar  on  the  arm  g'  determines  the  posi- 
tion of  the  following  and  reproducing  styles 

above  the  record  and  blank  c^dinders  when 
said  arm  g  is  lowered  and  the  under  surface  100 

of  the  bai'  h  rests  upon  the  bar  i.  This  curved 
arm  g  is  provided  with  a  socket  receiving 
one  end  of  the  arm  /c,  which  arm  h  projects 
out  from  the  said  curved  arm  g  and  occupies 
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a  position  transversely  to  the  said  arm  and 
parallel  with  the  sh/ift  a  and  the  cylinders. 
Upon  this  arm  k  are  heads  3  4,  that  are  ad- 

justable and  held  in  place  bj'  set-screws, 
5  (shown  in  Fig.  3,)  and  pivoted  to  these  heads 

are  the  carrier-arms  /  m,  the  carrier-arm  I 
supporting  the  recording-style  and  being  piv- 

oted to  the  head  3  and  the  carrier-arm  m 
supporting  the  reproducing-style  and  being 

lo  pivoted  to  the  head  4. 
The  recording-style  n  and  the  reproducing- 

style  o  are  each  on  the  ends  of  bent  arms  n'  o' , 
pivoted  between  the  parts  of  the  carrier-arms 
Zand  m  at  their  lower  ends.     In  Figs.  1,  2, 

15  and  3  the  connecting-bar  8  is  pivoted  to  the 
lower  ends  of  the  heads  3  and  4  and  extends 
across  from  one  head  to  the  other,  and  the 
said  bar  is  provided  with  a  central  finger  30 
and  short  end  fingers  34,  andl  provide  aclip 

20  28,  in  the  form  of  a  wire  bent  around  the  arm 

fc,tofrictionally  engage  thesame,  and  aspi-ing 
29  is  connected  to  the  clip  28  at  one  end  and 
at  the  other  end  to  the  center  finger  30  of  the 
connecting-bar  8,  and  the  fingers  34  at  the 

25 

ends  of  the  bar  8  have  links  extending  there- 

35' 

55 

60 

from  to  the  ends  of  the  arms  n'  and  0'  of  the 
recording  and  reproducing  styles,  and  I  pro- 

vide threaded  bars  11  and  13,  connected  to 
and  extending  out  from  the  carrier-arms  I 
and  m,  and  upon  said  thi'eaded  bars  11  and 
13  are  the  weights  12  and  14,  adjustable  along 
the  said  bars  to  bring  the  desired  leverage 
and  weight  upon  the  styles,  and  I  provide 
also  a  guide  r,  vertically  adjustable  and  pass- 

ing through  a  part  of  the  cari'ier-arm  m,  the 
office  of  which  is  to  lest  upon  the  surface  of 
the  blank-cylinder  e  and  following  the  same 
to  give  location  to  the  reprodncing-stj'le  0  by 
following  the  contour  of  tlie  surface  of  the 

40  blank-cylinder. 
Bj'  reference  to  Figs.  2  and  3  it  will  be  seen 

that  while  the  weight  14  tends  to  force  down- 
ward the  carrier-arm  in  toward  the  cylinder 

Z  the  spring  29,  by  its  contractile  action, tends 
45  to  draw  upward  the  finger  to  which  it  is  at- 

tached and  to  turn  the  connecting-bar  8  and 
in  its  action  to  raise  the  end  fingers  and  links 

connecting  the  same  to  the  arm  0'  of  the  re- 
producing-style, the  tendency  being  thus  to 

50  press  the  style  into  the  surface  of  the  cj'lin- 
der,  while  the  action  of  the  weight  is  to  hold 
the  carrier-arm  down, with  the  surface  of  the 
guide  r  positively  in  contact  with  the  surface 
of  the  cylinder.  The  action  of  the  weight  12 
upon  the  recording-stj^le  is  somewhat  similar, 
because  it  bears  down  the  carrier-arm  I  and 
keeps  the  pointof  the  recording-style  notonl3^ 
in  the  fine  groove  upon  the  surface  of  the  cyl- 

inder, but  causes  the  same  to  follow  all  the 
delicate  undulations  therein.  It  will  there- 

fore be  seen  that  all  the  slight  movements  of 
the  recording-stj'le  are  imparted  to  the  bar  8 
and  from  the  bar  8  to  the  reproducing-st3^1e, 
so  that  the  same  cuts  into  the  surface  of  the 

65  blank-cylinder  to  a  degree  corresponding  with 
the  depth  of  the  groove  and  undulations  on 
the  record. 

In  the  modification  and  preferable  forni 
shown  in  Figs.  7  and  8  the  connecting-bar  8 
extends  across  between  the  lower  ends  of  the 

carrier-arms  I  m,  and  the  arms  n'  0'  of  the  re- 
cording and  reproducing  styles  are  positively 

connected  to  this  bar  8.  In  this  form  I  also 
employ  the  clip  28  and  the  spring  29,  with  the 
lower  end  of  the  spring  29  connected  to  an 
arm  30,  secured  centrally  of  the  connecting- 

bar  8,  the  ends  of  the  arms  n'  and  o'  being 
connected  directly  to  the  carrier-arms  I  and 
m  bj'  springs  31  31, acting  as  acompensating- 
spring  between  the  carrier-arm  and  the  arm 
n',  according  to  the  place  at  which  the  weight 
12  is  placed  along  the  threaded  bar  11,  while 
the  spring  29  acts, through  the  arm  30  and  the 
connecting-bar  8,  to  force  the  styles  against 
the  surface  of  the  record  and  blank  cylin- 

ders. Otherwise  the  structure  of  the  parts 
carrying  the  recording  and  reproducing  styles 

are  practically'  alike. 
The  end  of  the  shaft  a  is  tapered  (see  Fig. 

5)  and  provided  with  a  center,  and  I  provide 

an  L-shaped  frame  s,  pivoted  at  s'  to  a  bracket 
of  the  main  frame.  The  shaft  a'  is  centered 
at  one  end  and  reduced  at  the  other  end  to 
pass  through  a  short  hub  35,  made  as  a  part 

of  the  frame  s,  and  this  end  of  the  shaft  a'  is 
pointed,  and  a  spring-coupler  10  is  secured 
thereto  and  rotates  therewith, the  said  spring- 
coupler  passing  over  the  reduced  end  of  the 

shaft  a  and  the  point  of  the  shaft  a'  passing 
into  the  center  at  the  end  of  the  shaft  a,  thus 

coupling  the  shafts  a  and  a'  and  causing  them to  aline. 

Heads  c'frictionall^' surround  the  shaft  a' — 
that  is  to  say,  these  heads  are  provided  with 
friction -hubs — and  their  peripheries  screw 
into  the  ends  of  the  sleeve  c,  and  they  are 

adapted  to  be  foi'ced  upon  the  shaft  a',  and  I 
jjrovide  helical  ring-springs  27,  which  sur- 

round the  friction-hubs  of  the  heads  c',so  as  to 
insure  the  gripping  action  of  the  same  upon  the 

shaft.  The  portion  of  the  frame  s  at  I'ight 
angles  to  the  shafts  a  a'  sets  ovei-  the  rest-bar 
i  of  the  frame,  and  a  spring-actuated  latch  u, 
pivoted  to  the  frame,  is  employed  to  engage 
this  end  of  the  frame  sand  hold  the  same  to  the 
main  frame  of  the  machine,  aud  the  portion 
of  the  frame  s  that  is  parallel  with  the  shaft 
a'  is  reduced  to  form  a  stud  end  15,  that  re- 

ceives upon  it  the  sleeve  /.  This  sleeve  t  is 
held  in  a  fixed  position  by  a  set-screw  32,  and 
the  sleeve  Zis  notched  along  the  back  portion 
parallel  with  the  stud  end  15,  (see  Figs  1  and 
4,)  and  the  said  sleeve  t  is  provided  with  a 
pin  20.  Around  the  end  of  the  stud  15  is  re- 

ceived the  hub  of  an  arm  f,  the  said  arm 
being  maintained  in  its  relation  to  the  said 
sleeve  by  a  locking-screw  17  and  washer, 
which  screw  17  is  received  in  a  threaded 

opening  in  the  end  of  the  stud  15.  A  spring- 
pawl  18  and  a  pin  19  are  connected  to  the 
hub  of  this  arm  t',  the  pin  19  being  adapted 
to  come  against  the  pin  20  to  form  a  positive 
stop,  bringing  the  axis  of  the  arbor  21  into 
alinement  with  the  shaft  a',  and  the  spring- 
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pawl  18  is  adapted  to  pass  into  the  notch  iu  the 
back  of  the  sleev'e  t  to  assist  in  determining 
this  position,  and  it  is  also  adapted  to  bear 
upon  the  surface  of  the  sleeve  t  to  produce  a 

5  friction  capable  of  holding  the  arm  t'  iu  an 
upright  position  and  prevent  the  same  fail- 

ing during  the  removal  of  a  record  or  the  plac- 
ing of  a  blank. 

Through  the  hub  i^,  on  the  outer  end  of  the 
lo  arm/,  passes  an  ai'bor  pointed  at  the  left-hand 

end  to  pass  into  the  center  or  socket  on  the  end 

of  the  shaft  a'  to  form  a  bearing  for  the  outer end  of  the  said  shaft.  This  arbor  21  carries  an 
arm  22  and  a  knurled  head  23,  and  the  same 

15  passes  through  a  cam-sleeve  24,  secured  iu  the 
hub  end  iK  It  will  thus  be  seen  that  the 

arbor  21  can  be  rotated  either  bj'  the  fingers 
upon  the  knurled  head  23  or  by  the  fingers 
grasping  the  arm  22  and  imparting  a  partial 

20  rotation  to  the  arbor,  which  Mith  the  action 
of  the  cam-sleeve  24  withdraws  the  poiut  of 
the  arbor  21  sufticientlj'  from  the  end  of  the 
shaft  a'  to  permit  the  arm  /'  to  be  swung  out 
of  the  way  of  the  sleeve  c  of  the  blank-cylin- 

25  der  and  of  the  record  or  blank  e  thereon. 
In  the  operation  of  the  parts  and  after  the 

record  and  blank  cylinders  are  in  place  and 
the  styles  are  set  for  the  reproducing  opera- 

tion, the  shaft  a  is  rotated   by  any  suitable 

30  means.  I  have  shown  in  Fig.  1  a  pullej'  at 
the  left-hand  end  of  the  shaft  for  this  pur- 

pose, and  by  the  rotation  of  the  shaft  a  and 
the  operation  of  the  usual  screw-feed  the 

sleeve  g,  the  curved  arm  g' ,  and  the  styles  and 
35  the  devices  supporting  the  same  are  moved 

along  over  the  su  rface  of  the  record  and  blank 
cylinders  for  the  puipose  of  reproduction,  the 
record-cylinder  d  and  blank-cylinder  e  being 
in  the  meantime  rotated  beneath  the  styles. 

40  When  the  recoid  has  been  reproduced  on  the 
cylinder  e,  the  arbor  21  is  turned  and  the  arm 

t'  swung  to  one  side  to  release  the  cylinder  e, which  is  removed  from  the  sleeve  c.  The 

latch  u  is  then  swung  out  of  the  wa3'  and  the 
45  arm  6%  with  the  shaft  a  and  the  sleeve  c, 

turns  on  the  pivot  s'  into  and  be^^ond  the 
position  shown  by  dotted  lines.  Fig.  1,  simul- 

taneously uncoupling  the  shafts  a'  and  a  at 
the  spring-coupler  16,  so  that  access  is  given 

50  to  the  record-cylinder  d  for  its  removal,  after 
which  another  lecord  can  be  placed  upon  the 
sleeve  h,  the  frame  s  and  the  parts  be  again 
coupled  and  connected,  and  another  blank- 
cylinder  e  be  placed  upon  the  sleeve  c,  and 

55  the  ai'bor  21  be  again  brought  into  position 
and  the  styles  be  placed  lo  the  starling-point 
for  the  reproduction  of  other  records. 

In  the  modification  shown  in  Fig.  6  the 

part  of  the  frame  s  parallel  with  the  shaft  a', 
60  togetlier  with  the  sleeve  t  and  the  arm  i'  and 

the  arbor  21,  is  dispensed  with  and  instead 

thereof  I  pi'ovide  a  frame  y,  also  pivoted  at 
i.' to  a  bracket  of  the  main  frame,  which  frame 
is  nuide  with  a  tubular  extension  v' ,  through 

65  which  passes  the  smaller  portion  of  the  shaft 
d\  and  on  the  left-hand  end  of  the  said  shaft, 
as  shown  in  the  drawings,  is  part,  of  a  clutch 

26,  engaging  the  other  part  of  the  clutch  upon 
the  shaft,  a. 

The  sleeve  c^  is  made  slightly  different  in 
Fig.  6  from  the  structui'e  shown  iu  Fig.  5. 
In  this  form  a  head  25,  with  fi-iction-flngers 
and  a  ring-spring  27,  is  employed,  the  sleeve 
c^  partially  surrounding  the  shaft  a^  and 
screwing  upon  the  head  25.  From  this  modi- 

fication it  will  be  seen  that  theblank-cyliuder 
can  be  placed  upon  the  sleeve  c^  or  removed 
therefrom  at  pleasure  without  the  necessity 
of  operating  any  mechanical  devices,  and  that 
when  it  is  desired  to  remove  the  record  from 

the  sleeve  6  the  frame  t'  is  operated  iu  alike 
manner  with  the  frames.     (Shown  in  Fig.  1.) 
The  recording-style  n  and  its  arm  n  (see 

Figs.  7  and  8)  are  [)referablj'  secured  to  the 
connecting- bar  8  by  a  pin  33,  so  that  the  parts 
turn  together  axially  of  the  bar  8;  but  be- 

tween the  parts  there  is  a  looseness  that  per- 
mits of  a  slight  lateral  swinging  movement  of 

the  arm  n'  in  relation  lo  the  bar  8  to  provide 
for  slight  inequalities  in  the  necessary  move- 

ment of  the  recording-style  n. 
I  claim  as  my  invention — 
1.  In  a  machine  for  reproducing  phono- 

graph and  similar  records,  the  combination 
with  a  reproducing  device,  of  a  shaft  and  a 
sleeve  fixed  thereon  to  receive  the  record- 
cj^liuder,  a  shaft  and  a  sleeve  thereon  to  re- 

ceive the  blank-cj^inder,  means  for  support- 
ing the  same  and  for  coupling  the  same  to  and 

iu  line  with  the  shaft  of  the  record-c^'linder 
and  bj'  which  means  the  said  parts  are  sepa- 

rated at  pleasure,  substantially  as  set  forth. 
2.  In  a  machine  for  reproducing  phono- 

graph and  similar  records,  the  combination 
with  a  reproducing  device,  of  a  shaft  and  a 
fixed  sleeve  thereon  to  receive  the  record- 

cylinder,  a  shaft  and  a  sleeve  thereon  foi-  re- 
ceiving the  blank-cylinder,  a  support  for  the 

said  shaft  pivoted  10  the  frame  of  the  machine 
and  adapted  to  support  the  shaft  and  sleeve 
of  the  blank-cylinder  in  alinement  with  the 
shaft  and  sleeve  of  the  record-cylinder,  a 
coupling  for  counecting  the  two  shafts  and  a 
means  for  locking  the  said  support  to  the 
frame  of  the  machine,  substantially  as  set 
forth. 

3.  In  a  machine  for  reproducing  phono- 
graph and  similai-  records,  the  combination 

with  a  repi'oducing  device,  of  a  shaft  and  a 
fixed  sleeve  thereon  to  receive  the  record- 
cylinder,  a  shaft  and  a  sleeve  thereon  to  re- 

ceive the  blank-cylinder,  a  support  for  the 
said  shaft  pivoted  to  the  frame  of  the  machine 
and  adapted  to  support  the  shaft  and  sleeve 
of  the  blank-cylinder  in  alineuicnt  with  the 
shaft  and  sleeve  of  the  record-cylinder,  a 
coupling  for  connecting  the  two  shafts  and  a 
means  for  locking  the  said  support  to  the 
frame  of  the  machine,  an  arbor  and  svviugiug 
support  for  the  same  connected  to  the  sup- 

port for  the  blank-cylinder,  substantially  as 
set  forth. 

4.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 
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with  a  reproducing  device,  of  a  shaft,  a  sleeve 
fixed  thereon  and  adapted  to  receive  the  rec- 

ord-cylinder, a  frame  pivoted  to  the  main 
frame  and  having  a  portion  at  right  angles  to 

5  the  aforesaid  shaft,  and  a  portion  parallel 
with  the  same,  a  shaft  and  a  sleeve  for  the 
blank-cylinder  and  bearings  for  connecting 
the  same  to  the  said  frame,  the  parts  being 
so  adjusted  that  the  said  shafts  are  in  line, 

lo  a  coupler  for  mechanically  uniting  the  re- 
spective adjacent  ends  of  the  said  shafts,  and 

a  means  for  connecting  the  part  of  the  frame 
at  right  angles  to  the  shaft  to  the  frame  of 
the  machine,  an  arbor  and  a  swinging  sup- 

15  port  therefor  mounted  upon  the  part  of  the 
frame  parallel  with  the  said  shafts,  substan- 

tially as  set  forth. 

5.  In  a  machine  for  i-eproducing  phono- 
graph and  similar  records,  the  combination 

20  with  a  reproducing  device,  of  a  shaft,  a  sleeve 
fixed  thereon  and  adapted  to  receive  the  rec- 
ord-cjdinder,  a  frame  pivoted  to  the  main 
frame  and  having  a  portion  at  right  angles  to 
the  aforesaid  shaft  and  a  portion  parallel 

25  with  the  same,  a  shaft  and  a  sleeve  for  the 
blauk-cj^linder  and  bearings  for  connecting 
the  same  to  the  said  frame,  the  parts  being 
so  adjusted  that  the  said  shafts  are  in  line, 
a  coupler  for  mechanically  uniting  the  re- 

30  spective  adjacent  ends  of  the  said  shafts,  and 
a  means  for  connecting  the  part  of  the  frame 
at  right  angles  to  the  shaft  to  the  frame  of 
the  machine,  an  arbor  and  a  swinging  sup- 

port therefor  mounted  upon  the  part  of  the 
35  frame  parallel  with  the  said  shafts,  a  spring- 

pawl  and  stops  for  determining  the  position 
of  the  arbor  and  its  swinging  support,  and  a 
cam-sleeve  bj'  which  the  arbor  is  moved  lon- 

gitudinally to  release  the  shaft  of  the  blank- 
40  cylinder,  substantially  as  set  forth. 

6.  In  a  machine  for  reprodncing  phono- 
graph and  similar  records,  the  combination 

with  the  shaft  a  and  the  sleeve  h  for  the  record- 

cylinder,  of  a  pivot  s'  upon  a  bracket  of  the 
45  main  frame,  a  frame  pivotally  connected  to 

the  said  bracket  at  the  said  pivot  and  uor- 
mallj'  occupying  a  position  at  right  angles  to 
the  shaft  a,  the  said  frame  having  a  tubular 
portion  or  hub,  a  second  shaft  reduced  at  one 

50  end  and  passing  through  the  hub  orsleeve  of 
the  said  frame,  a  coupling  device  between 
and  connecting  the  adjacent  ends  of  the  said 
shafts  in  line,  a  sleeve  around  and  connected 
to  the  second  shaft  and  upon  which  is  mount- 

"55  ed  the  blank -cylinder,  substantially  as  set forth. 

7.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 

with  a  reproducing  device,  of  the  shaft  a,  the 
60  sleeve  b  surrounding  the  same  and  adapted 

to  receive  the  record-cylinder,  a  frame  and  a 
pivot  connecting  the  same  with  a  bracket  of 
the  main  frame,  a  part  of  said  frame  nor- 

mally lying  at  right  angles  to  the  shaft  a,  and 
65  a  means  for  locking  the  same  to  the  main 

frame,  the  said  frame  having  a  sleeve  or  hub, 
a  shaft  reduced  in  part  and  at  the  reduced 

part  passing  through  the  sleeve  or  hub  of  the 
frame,  a  sleeve  for  supporting  the  blank-cyl- 

inder and  heads  c'  screwing  into  the  respec-  70 
tive  ends  of  the  said  sleeve  and  having  fric- 

tion-hubs surrounding  the  enlarged  portion 
of  the  said  shaft,  a  spring-coupler  secured  to 
the  end  of  the  reduced  portion  of  the  shaft 
of  the  blank-cylinder  and  adapted  when  the  75 
shafts  come  together  in  line  to  pass  over  the 
end  of  the  shaft  a  in  coupling  the  shafts  to- 

gether. 8.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination  80 

with  a  reproducing  device,  of  a  shaft  a,  the 
sleeve  h  surrounding  the  same  and  adapted 
to  receive  the  record-cylinder,  a  frame  and  a 
pivot  connecting  the  same  with  a  bracket  of 
the  main  frame,  a  part  of  said  frame  normally  85 
lying  at  right  angles  to  the  shaft  a,  and  a 
means  for  locking  the  same  to  the  main  frame, 
the  said  frame  having  a  sleeve  or  hub,  a  shaft 
red  uced  in  part  and  at  the  reduced  part  pass- 

ing through  the  sleeve  or  hub  of  the  frame,  90 
a  sleeve  for  supporting  the  blank -cylinder 
and  heads  c'  screwing  into  the  respective  ends 
of  the  said  sleeve  and  having  friction-heads 
surrounding  the  enlarged  portion  of  the  said 
shaft,  a  spring-coupler  secured  to  the  end  of  95 
the  reduced  portion  of  the  shaft  of  the  blank- 
cjdinder  and  adapted  when  the  shafts  come 
together  in  line  to  pass  over  the  end  of  the         , 
shaft  a  in  coupling  the  shafts  together,  and        j 
ring-springs  27  within  the  sleeve  of  the  blank-  100 
cylinder  and  around  the  friction-hubs  of  the 
heads  to  insure  the  frictional  action  between 
the  same  and  the  shaft,  substantially  as  set 
forth. 

9.  In  a  machine   for  reproducing  phono-  105 
graph  and  similar  records,  the  combination 
with  shafts  in  line  and  sleeves  thereon  for 

the  record  aiid  blank  cylinders,  of  the  record- 
ing and  reproducing  styles,  arms  upon  which 

the  said  styles  are  mounted,  supports  there-  no 
for,  a  connecting-bar  extending  parallel  with 
the  axis  of  the  shafts  and  between  the  sup- 

ports of  the  styles,  connections  between  the 
arms  of  the  styles  and  the  said  bar,  together 
with  weights  and  springs  for  actuating  the  115 
said  styles  and  their  arms  to  exert  a  pressure 
to  insure  the  operation  of  the  said  styles,  sub^         . 

stantially  as  set  forth.  ' 10.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination   120 

with  shafts  in  line  and  sleeves  movinted  there- 
on for  the  record  and  blank  cylinders,  of  a 

bar  fcand  a  support  therefor,  heads  connected 
to  the  said  bar  and  adjustably  spaced  apart, 
carrier-arms  pivoted  to  the  said  heads,  record-  125 
ing  and  reproducing  styles  and  arms  support- 

ing the  same  and  pivoted  to  the  said  carrier- 
arms,  a  connecting-bar  and  pivots  therefor 
and  means  substantially  as  specified  for  con- 

necting the  said  bar  with  the  arms  of  the  re-  130 
cording  and  reproducing  styles  and  for  apply- 

ing a  spring  action  and  a  weight  thereto,  sub- 
stantially as  set  forth. 

11.  In  a  machine  for  reproducing  phono- 
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graph  and  similar  records,  the  combination 
withshaftsin  line  and  sleeves  mounted  there- 

on for  the  record  and  blank  cylinders,  of  a 
bar  li  and  a  support  therefor,  heads  connected 

5  to  the  said  bar  and  adjustably  spaced  apart, 
carrier-arms  pivoted  to  the  said  heads,  record- 
ingand  reproducing  styles  and  arms  support- 

ing the  same  and  pivoted  to  the  said  carrier- 
arms,  a  connecting-bar  and  pivots  therefor, 

TO  and  means  substantially  as  specified  .for  con- 
necting the  said  bar  with  the  arms  of  the  re- 
cording and  reproducing  styles,  and  for  ap- 

plying a  spring  action  and  a  weight  thereto, 
and  a  guide  /•  adjacent  to  the  reproducing- 

rS  stj'le  and  adjustably  supported  by  the  car- 
rier-arm of  the  said  style,  substantially  as  set 

forth. 

12.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 

2o  with  shafts  in  line  and  sleeves  mounted  there- 
on for  the  record  and  blank  cylinders,  of  a 

bar  7.:  and  a  support  therefor,  heads  connected 
to  the  said  bar  and  adjustably  spaced  apart, 
carrier-arms  pivoted  to  the  said  heads,  record- 

ing and  reproducing  styles  and  arms  support- 
ing the  same  and  pivoted  to  the  said  carrier- 

arms,  the  connecting-bar  8  pi  voted  to  the  said 
carrier-arms  and  extending  across  between 
the  one  and  the  other  and  to  which  the  arms 

of  the  recording  and  reproducing  styles  ai'e 
connected,  threaded  bars  projecting  from  the 
carrier- arn)s  and  having  weights  movable 
thereon,  an  arm  secured  to  the  connecting- 
bar  at  about  the  center  thereof,  and  spring 

25 

30 

devices  acting  in  connection  with  the  weights  35 
for  producing  a  pressure  upon  the  said  styles, 
substantially  as  set  forth. 

13.  In  a  machine  for  reproducing  phono- 
graph and  similar  records,  the  combination 

with  shafts  in  line  and  sleeves  mounted  there-  40 
on  for  the  record  and  blank  cylinders,  of  a 
bar  A;  and  a  support  therefor,  heads  connected 
to  the  said  bar  and  adjustably  spaced  apart, 
carrier-arms  pivoted  to  the  said  heads,  record- 

ing and  reproducing  styles  and  arms  support-  45 
ing  the  same  and.  pivoted  to  the  said  carrier- 
arms,  the  connecting-bar  8  pivoted  to  the  said 
carrier-arms  and  extending  across  between 
the  one  and  the  other  and  to  which  the  arms 

of  the  recording  and  reproducing  stjies  are  "jo 
connected,  threaded  bars  projecting  from  the 
carrier -arms  and  having  weights  movable 
thereon,  an  arm  secured  to  the  connecting- 
bar  at  about  the  center  thereof,  and  spring 
devices  acting  in  connection  with  the  weights  55 
for  producing  a  pressure  upon  the  said  styles, 
a  clip  28  around  and  frictionally  engaging  the 
arm  /c,  and  a  spring  29  extending  therefrom 
to  the  end  of  the  aforesaid  arm  and  springs 
31  connected  at  one  end  to  the  carrier-arms,  60 
and  at  the  other  ends  to  the  ends  of  theai'ms 
carrying  the  recording  and  reproducing 
stvles,  substantially  as  set  forth. 

Signed  by  me  this  12th  day  of  March,  1900. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  IlAVILAND. 



1 





No.  663,011. 

(No  Model.) 

J.  R.  CHALLEN,  jR. 
Patented  Dec.  4,  1900. 

HORN  FOR  USE  ON  TALKING  MACHINES. 
(Application  filed  Jixne  7,  1000.) 

JG-- 

_J   j; 

WITNESSES: 

0^ Axel    U)'%j\n^ 

INVENTOR 

BY 

ATTORNEY. 

-.  NORRrS  PETERS  CO  ,  PMOTO-LITHO.,  \ 



United  States  Patent  Office, 

JAMES   R.    CHALLEN,   JR.,    OF   NEWARK,   NEW   JERSEY. 

HORN   FOR  USE  ON  TALKING-MACHINES. 

to 

15 

SPECIFICATION  forming  part  of  Letters  Patent  No.  663,011,  dated  December  4,  1900, 

Application  filed  June  7, 1900.    Serial  Wo.  19,361,    (NomodelJ 

To  all  ivhmn  it  may  concern: 
Be  it  known  tliat  1,  James  R.  Challen,  Jr., 

acitizeu  of  the  United  States,  i-esidingin  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  certain  new  and  useful 
Improvements  in  Hornsfor  Receiving  and  De- 

livering Sound;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  descrip- 

tion of  the  invention,  such  as  will  enable  oth- 
ers skilled  in  the  art  to  which  it  appertains  to 

make  and  use  the  same,  reference  being  had 
to  the  accompanying  drawings,  and  to  letters 
of  reference  marked  thereon,  which  form  a 
part  of  this  specification. 
My  invention  relates  to  iraprovementis  in 

horns  for  use  in  receiving  and  concentrating 
sound  and  for  delivering  and  amplifying 
sound,  and  is  particularly  applicable  to  re- 

cording and  repi'oducing  horns  on  talking- 20  machines. 

The  object  of  my  invention  is  the  control- 
ling of  sound-waves  by  means  of  a  concentric 

spiral  spine  or  rib  which  projects  from  the 

inside  of  the  recoi'ding-horn  and  extends  spi- 
25  rally  from  the  smaller  to  the  larger  end  there- 

of. By  this  device  the  direct  sound-waves 
are  caught  at  the  orifice  of  the  horn  and  in- 

stead of  being  deflected  by  the  internal  sur- 
face of  the  same  at  the  usual  angles  which  gov- 

30  ern  sound-waves  the  sound-waves  are  given  a 
circular  or  spiral  direction,  being  deflected  by 
the  incline  of  the  spiral,  and  strike  the  dia- 

phragm with  a  concentrated  force.  Further- 
more, it  appears  that  the  projecting  spiral  rib 

35  by  controlling  the  sound-waves  also  eradi- 
cates the  tendency  to  produce  overtones  and 

causes  the  material  of  which  the  recording- 
horn  is  made  to  vibrate,  and  thus  reinforces 
the  volume  of  sound. 

40  The  horn  for  delivering  and  amplifjing 
sound  is  dependent  upon  exactly  the  same 
feature  for  its  improved  action — that  is  to 
say,  when  in  use  upon  a  talking-machine  the 
sound-waves  leave  the  diaphragm  and  strike 

45  the  spiral  rib  which  piojects  from  the  inside 
of  the  horn,  thereby  giving  it  direction  and 
causing  the  entire  horn  to  vibrate,  tlius  greatly 
increasing  the  vol  ume  of  the  reproduction  and 
making  it  clear  and  natural. 

In  the  accompanying  drawings,  Figure  1  is 
a  longitudinal  view  of  a  horn,  in  which  my 
improvement  is  shown  in  dotted  lines.     Fig. 

50 

2  is  a  sectional  view  of  a  horn  cut  through  on 
the  lines  a;  ic  in  Fig.  1 ;  and  Fig.  3  is  an  end 
view  of  a  horn,  showing  my  concentric  spiral  55 
improvement. 

In  describing  my  i  mpro  vement  I  shall  call  at- 
tention to  the  accompanjnng  drawings,  where 

like  letters  of  reference  indicate  correspond- 
ing parts  in  the  different  views  of  the  same.  60 

A  indicates  the  horn.  The  material  of  which 

it  is  made  is  not  essential  to  specif}',  inasmuch 
as  different  materials  can  be  used  to  advan- 

tage. B  is  a  concentric  spiral  rib  attached  to 
the  inner  walls  thereof  and  extending  from  65 
the  smaller  to  the  larger  end  and  increasing 
in  width  proportionately  to  the  increase  in 
diameter  of  the  horn  and  inclined  at  an  angle 
toward  the  smaller  end.  The  rib  B  might  be 
made  of  uniform  width  throughout  its  length  70 
and  inclined  at  anj^  angle  without  departing 
from  the  spirit  of  my  invention. 

The  horn,  with  its  concentric  spiral  rib  B,  is 
preferablj'  made  of  brass,  although  it  is  evi- 

dent that  other  well-known  materials,  such  75 
as  papier-mache,  metal,  celluloid,  &c.,  might 
be  substituted. 

I  have  specified  that  the  invention  is  par- 
ticularly applicable  to  talking-machines,  and 

it  will  therefore  be  obvious  that  this  device  80 
is  applicable  to  any  instrument  in  which  sound 
is  received  or  delivered,  so  as  to  concentrate 
or  amplify  the  sound. 

It  will  of  couise  be  very  evident  in  review- 
ing the  very  simple  means  used  in  my  inven-  85 

tion  that  in  view  of  the  very  simple  elements 
combined  for  the  above-stated  purpose  I  can- 

not and  will  not  positively  tie  myself  down 
to  having  the  spiral  rib  attached  on  the  inside 

of  the  horn,  inasmuch  as  the  "spiral "  flange,  90 
as  it  might  also  be  called,  could  in  some  suit- 

able mechanical  manner  so  pierce  the  side  of 
the  horn  as  to  appear  on  the  outside.    The 
scientific  reasons  for  that  idea  I  cannot  at  the 

present  time  state,  confining  myself  merel}'  95 
to  suggesting  that  from  a  mechanical  mate- 

rial point  of  view  such  a  construction  is  pos- 
sible.    I  furthermore  do  not  limit  myself  to 

an^'^  definite  shape  of  the  horn,  as  the  invent- 
ive merit  of  mj'  sound  theory  as  stated  in  my  100 

preamble  will  hold  good  just  as  well  with  a 
horn  that  is  curved  as  with  one  that  is  showu 
straight,  as  in  the  drawings. 
What  I  consequently  claim  in  accordance 



663,011 

with  the  above  description,  and  desire  to  se- 
cure protection  for  by  Letters  Patent,  is, 

broadly — 
1.  The  combination  with  a  horn -shaped 

5  device  for  receiving  and  concentrating  sound, 
of  a  concentric  spiral  rib  or  flange  attached 
to  the  inner  walls  thereof  extending  from  the 
larger  to  the  smaller  diameters  thereof,  sub- 

stantially as  described. 
lo  2.  The  combination  with  a  sound-horn  of 

a  concentric  spiral  I'ib  or  flange  attached  to 
the  inner  walls  thereof,  extending  from  the 
smaller  to  the  larger  diameters  of  the  said 
horn  for  the  purposes  described. 

15  3.  The  combination  with  a  sonnd-horu,  of 
a  concentric  spiral  rib  or  flange  attached  to 
the  inner  walls  thereof,  extending  from  the 
smaller  to  the  larger  end  and  increasing  in 
width   proportionately   to   the   smaller   and 

20  larger  diameters  of  the  said  horn,  substan- 
tially as  and  for  the  purposes  described. 

4.  In  a  horn  for  delivering  and  amplifying 
sound,  a  concentric  spiral  rib  or  flange  at- 

tached to  the  inner  walls  thereof,  and  extend- 
ing from  the  smaller  to  the  larger  end,  in-  25 

creasing  in  width  proportionately  to  the  in- 
crease in  diameter  of  the  horn  and  inclined 

at  an  angle  toward  the  smaller  end,  substan- 
tially as  described  and  for  the  purposes  set 

forth.  30 
5.  The  combination  in  a  recording  and  re- 

producing sound-horn  for  phonetic  purposes, 
of  a  concentric  spiral  rib  or  flange  attached 
to  the  inner  walls  thereof,  said  flange  increas- 

ing in  width  proportionately  with  the  mini-  35 
mum  and  maximum  diameters  of  the  horn, 
and  inclined  at  an  angle  toward  the  sides  of 
the  said  horn,  substantially  as  and  for  the 

purposes  described. 
In  testimony  that  I  claim  the  foregoing  I  40 

have  hereunto  set  my  hand  this  2d  day  of 
June,  A.  D.  1900. 

JAMES  R.  CII ALLEN,  Jr. 
Witnesses: 

Fredk.  C.  Fischer, 
Harry  6.  Walters. 
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FREDERICK  MYERS,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  THE  STYLOPHONE 
COMPANY,  OF  SAME  PLACE. 

SOUND   RECORDING  AND   REPRODUCING   INSTRUMENT. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  663,192.  dated  December  4,  1900. 

Application  filed  Angnst  li  1900.    cierial  No.  25,549.    'No  model.') 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing;  at  New 
York  city,  in  the  county  of  New  York  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Sound  Re- 

cording and  Reproducing  Instruments;  and 
I  do  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 

lo  as  will  enable  others  skilled  in  the  art  to  which 

it  appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  drawings, 

and  to  the  figures  of  reference  marked  there- 
on, which  form  a  part  of  this  specification. 

15  My  invention  relates  to  sound  recording 
and  reproducing  instruments  of  the  type  de- 

signed to  operate  upon  disk  or  tablet  records; 
and  the  objects  of  the  same  are  to  provide  re- 

liable and  efiicient  means  for  imparting  si- 
20  multaneous  rotary  motion  and  a  lateral  move- 

ment to  the  disk  or  tablet  while  the  recorder 
or  reproducer  is  held  in  a  relatively  stationary 
position,  the  stylus  having  only  the  neces- 
sarj'  movement   to   record   or   traverse   the 

25  grooves  in  the  record.  In  the  instruments  of 
this  t3'pe  in  common  use  a  rotary  motion  is 
given  to  the  disk,  while  the  reproducer  is 
mounted  upon  a  pivoted  arm  and  moves  lat- 

erally across  the  face  of  the  disk,  the  stylus 
30  being  free  to  move  laterally  in  conformity 

with  the  trend  of  the  sound-grooves  in  the 
disk  and  having  no  positive  movement  im- 

parted to  it.  Owing  to  the  fact  that  the  sty- 
lus is  made  to  accomplish  two  widely-differ- 

35  ent  functions — feed  itself  across  the  disk  and 
reproduce  the  record — the  wear  upon  the 
point  is  considerable,  requiring  constant  re- 

newals. By  giving  both  movements  required 
to  the  record  any  well-known  type  of  repro- 

40  ducer  or  i-ecorder  maybe  used  and  far  better 
results  attained  both  in  quality  of  reproduc- 

tion and  in  wearing  qualities.  Thus  also  any 
well-known  recorder  may  be  used,  as  the  two 
movements  are  given  to  a  single  part — viz., 

45  the  disk  or  tablet  record. 
Another  object  of  my  invention  is  to  pro- 

vide a  record  disk  or  tablet  with  a  protecting 
rim  or  casing.  This  rim  or  easing  is  designed 
to  fit  the  outer  periphery  of  the  disk  and  to 

50  extend  a  slight  distance  over  the  opposite  sur- 
faces of  said  disk,  so  that  said  disks  will  not 

come  into  contact  with  each  other  when 
packed  for  shipping,  handling,  or  when  not 
in  use.  This  rim  is  intended  to  be  left  on  the 
disk  at  all  time,  but  is  not  connected  thereto  55 
by  adhesive  material  or  otherwise.  This  pro- 

tector may  be  made  of  a  material  somewhat 
more  rigid  in  character  than  the  disk  in  or- 

der that  any  slight  torsion  or  warping  of  the 
disk  would  not  result  in  fatal  distortion  or  60 
breakage. 

Another  object  is  to  provide  a  simple  and 
efficient  sound-box  for  this  class  of  instru- 
ments. 

I  attain  the  objects  referred  to  by  means  of  65 
the  construction  illustrated  in  the  accompa- 

nying drawings,  in  which — 
Figure  1  is  a  front  elevation  of  a  sound-re- 

producing instrument  made  in  accordance 
with  my  invention.  Fig.  l^isa  longitudinal  70 
section  of  the  feed-shaft  and  parts  connected 
thereto.  Fig.  2  is  a  detail  or  partial  plan 
view  of  the  table  upon  which  the  instrument 
is  supported.  Fig.  3  is  a  central  vertical  sec- 

tion of  the  sound-box.  Fig.  4  is  a  detail  per-  75 
spective  of  a  portion  of  the  supporting-arm 
for  the  sound-box.  Fig.  5  is  a  plan  view  of 
the  record  disk  or  tablet.  Fig.  6  is  a  trans- 

verse vertical  section  thereof.  Fig.  7  is  a  per- 
spective view  of  the  nut.  80 

Like  numerals  of  reference  designate  like 
parts  wherever  they  occur  in  the  different 
views  of  the  drawings. 

The  numeral  1  designates  a  table  or  stand 

foi'supporting  the  instrument,  and  2  indicates  85 
the  legs  for  said  table.    A  slot  5  is  formed  near 
one  end  in  said  table  for  a  purpose  which 
will  hereinafter  appear.     Rising  from  the  op- 

posite ends  of  the  table  are  the  upright  brack- 
ets 4  4,   and   passing  through  alined  aper-  90 

tures  in    these  brackets  are  the  adjustable 
centers  5  5,  held  in  adjustable  positions  by 
the  set-screws  6  6.     The  feed-shaft  7  is  pro- 

vided with  a  conical  i-ecess  7^  in  each  end,  and 
the  poi;Tted  ends  of  the  centers  5  fit  these  re-  95 
cesses  and  reduce  the  friction  of  the  bearing 

on  said  shaft.     A  longitudinal  groove  7"'  ex- 
tends from  end  to  end  of  the  shaft  7,  and  a 

sleeeve  1"  surrounds  said  shaft  and  revolves 
with  it,  the  set-screws  S  passing  through  the  xoo 
sleeve  and  their  ends  entering  the  groove  7''. 
The  feed-screw  9  is  tubular  in  form  and  is 
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fii'iuly  secured  to  the  sleeve  1"  by  shriukiug 
or  in  any  suitable  wa3^  A  bevel-gear  10, 
provided  with  a  tubular  hub  11,  is  held  to 
the  sleeve  1"  and  to  the  shaft  7  by  one  of  the 

5  set-screws  8,  aud  a  collar  12  is  loosely  jour- 
naled  on  the  sleeve  T"  aud  has  a  guide-arm  13 
projecting  centrally  from  its  under  face  and 
having  its  lower  end  fitted  to  slide  in  slot  3 
in  the  table.     Formed  on  or  secured  to  said 

10  collar  upon  its  upper  surface  is  a  spindle  14, 
and  journaled  on  said  spindle  is  a  bevel-gear 
15,  which  meshes  with  the  bevel-gear  10.  A 
collar  16,  formed  integrall3r  with  the  bevel- 
gear  15,  projects  upward  to  fit  tightly  within 

15  a  hub  17  of  a  face-plate  18.  A  pin  19  pro- 
jects upward  from  the  face-plate  18  through 

a  bed-plate  20.  The  record -disk  21  has  a 
central  aperture  which  fits  the  spindle  14  and 
a  hole  through   which  the   pin   19   projects. 

20  The  record  is  thus  revolved  by  the  bevel-gear 
15.  A  nut  22,  which  is  of  the  usual  construc- 

tion for  this  purpose,  fits  up  against  the  feed- 
screw 9  and  may  be  provided  with  the  usual 

means  for  disconnecting  it  from  said  feed- 
25  screw,  so  that  the  sleeve  1"  and  all  the  parts 

carried  therebj^  may  be  moved  on  the  shaft 
7,  as  is  necessary  at  starting  the  instrument. 
A  ring  or  collar  23,  held  in  place  on  the  sleeve 
7"  by  one  of  the  set-screws  8,  prevents  the 

30  collar  12  from  sliding  on  said  sleeve. 
As  thus  far  described,  it  will  be  understood 

that  as  the  shaft  7  is  revolved  it  rotates  the 

sleeve  7*=  and  with  it  the  bevel-gear  10.  The 
nut  22  when  in  contact  with  the  feed-screw 

35  9  moves  the  sleeve  7<^  and  the  record-disk  21 
horizontally  inward  on  the  shaft  7.  When 
the  nut  22  reaches  the  end  of  the  feed-screw, 
the  horizontal  feed  is  stopped,  as  will  be  un- 

derstood.    The  record-disk  is  thus  given  the 
40  two  movements  necessary — viz.,  a  rotary  mo- 

tion on  its  ax  is  and  a  gradual  horizontal  move- 
ment, depending  upon  the  pitch  of  the  feed- 
screw 9.  The  slot  3  and  the  guide-arm  13 

hold  the   record-disk  in  a  horizontal  plane 
45  and  at  the  same  time  permit  a  free  movement 

of  the  record-disk  when  the  nut  22  has  been 
thrown  out  of  contact  with  the  feed-screw  9. 
By  giving  these  two  movements  to  the  record- 
disk  I  am  enabled  to  use  a  stationary  recorder 

50  or  reproducer,  and  I  provide  a  bracket  24, 
which  projects  over  the  record  in  position  to 
carry  the  recorder  or  reproducer.  In  the 
outer  end  of  the  bracket  24  an  aperture  25, 
Fig.  4,  is  formed,  and  properly  seated  in  this 

55  aperture  is  the  sound-box  26.  A  pivoted 
catch  27  on  the  bracket  24  serves  to  securely 
hold  the  sound-box  in  place  in  the  aperture 
25.  The  catch  27  may  be  swung  up  against 
the  sound-box  to  hold  it  in  place  and  may 

60  be  swung  outward  to  release  said  sound-box 
when  it  is  desired  to  remove  it. 

The  sound-box  26  comprises  a  casing  28, 
having  a  diaphragm  29  seated  therein  and  a 
horn-nipple  30  superposed  above  said  dia- 

65  phragm.  Secured  centrally  under  the  dia- 
phragm is  a  sounder  31,  consisting  of  a  but- 

ton connected  to  said  diaphragm  inanysuit- 

70 

75 

able  manner,  aud  a  spring-shank  32  is  se- 
cured to  said  button  and  curved  outward 

from  said  button,  the  free  end  of  said  spring 
passing  through  a  staple  or  keeper  33  upon 
the  upper  face  of  a  weighted  stylus  arm  or 
disk  34.  This  stylus  arm  or  disk  is  pivoted 
at  35  to  the  casing  28,  and  at  its  opposite  end 
the  arm  or  disk  is  slotted  to  accommodate  a 

set-screw  36,  which  serves  to  raise  and  lower 
the  arm  or  disk  34  to  set  the  stylus  to  the  re- 

quired height.  The  stylus  37  is  firmly  se- 
cured to  the  arm  or  disk  34.  A  lever  38,  piv- 

oted at  the  side  of  the  aperture  25  of  the  80 
bracket  24,  is  provided  with  a  toe  39,  which 
may  be  thrown  up  by  a  thumb-screw  40  to 
hold  the  arm  or  disk  up  to  throw  the  stylus 
out  of  contact  with  the  record.  The  boss  or 
projection  41  is  designed  to  form  a  bearing  85 
for  the  thumb-screw  40. 

As  shown  in  Figs.  5  and  6,  the  record-disk 
21  has  a  protector  42  surrounding  its  periph- 

ery.    This  protector  may  be  formed  of  papier- 
mache,  vulcanite,  or  thin  sheet   metal  and  90 
consists  of  a  bottom  casing  43,  having  an  up- 

turned rim  44  and  an  upper  cover  or  bind- 
ing which  fits  snugly  upon  the  rim  44  and 

has  a  projecting  upper  portion  45.     The  two 
parts  of  the  protector  hold  the  record-disk  95 
firmly  between  them,  but  are  not  secured  to 
said  disk  in  any  manner.     The  protector  is 
not  removed  from  the  disk  when  the  latter  is.  , 

placed  on  the  instrument;  but  if  itisdesiredl  ,  '^ 
to  have  a  record  upon  both  sides  of  the  disk!  ioo 
the  latter  may  be  taken  out  of  the  protectoy  | 
and  inverted.     For  the  purpose  of  projecting 
the  sound  radially  from  the  instrument  I  may 
mount  a  plurality  of  horns  on  the  nipple  30 
and  revolve  them  during  the  operation  of  the  105 
instrument  by  a  band  or  cord  46,  suitably 
connected  to  a  pulley  driven  hj  the  motor. 
The  motor  may  be  of  any  suitable  kind, 

that  shown  being  a  spring-motor.  The  bar- 
rel 47  contains  a  spring  of  isuitable  length 

aud  gage,  and  upon  one  edge  of  the  barrel  a 
spur-gear  48  is  formed  or  attached.  This 
gear  is  connected  to  a  suitable  train  of  gears, 
which  give  the  required  rotary  motion  to  the 
shaft  7.  A  governor  49  and  a  brake-disk  50 
may  be  used  to  regulate  the  speed,  the  regu- 

lator-screw 51  serving  to  throw  a  brake-shoe 
against  the  disk  50,  and  a  start-and-stop  le- 

ver 52  bears  against  a  lever  to  stop  the  motor 
and  may  be  moved  out  of  contact  with  said 
lever  to  start  said  motor. 

By  means  of  my  construction  the  ordinary 
disk  records  may  be  reproduced  by  a  recorder 
of  ordinary  construction.  In  view  of  the  fact 
that  but  little  space  is  required  to  pack  and 
care  for  the  disk  records  they  have  become 

quite  desirable,  and  when  protected  from  in- 
jury by  a  casing  or  rim  such  as  I  have  de- 

scribed one  of  theprincipal  objections  to  their 
use  is  overcome. 
Having  thus  fully  described  my  invention, 

what  I  claim  is — 
1.  A  disk  record  having  a  protector  applied 

to  the  periphery  thereof. 

no 

ii"". 
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2.  A  disk  record  for  sound-reproducing  in- 
struments having  a  protector  which  envelops 

tlie  periphery  of  said  disk,  said  protector  con- 
sisting of  a  two-part  casing,  one  fitting  with- 

5  in  the  other. 
3.  A  protector  for  record-disks,  consisting 

of  a  two-part  casing,  one  of  said  parts  inclos- 
ing the  disk  record,  and  the  other  part  fitting 

over  both  the  disk  and  the  casing. 
lo  4.  Asound-boxconsistingof  a  casing,  a  dia- 

phragm therein,  a  button  secured  to  the  dia- 
phragm and  having  a  spring-shank,  and  a 

weighted  stylus  -  lever  having  a  keeper 
through  which  the  spring-shank  of  the  but- 

15  ton  freely  extends. 
5.  A  sound-box  comprising  a  diaphragm,  a 

button  secured  to  said  diaphragm  and  pro- 

vided with  a  curved  spring,  a  lever  having  a 
stylus  rigidly  connected  thereto,  and  a  keeper 
on  said  stylus-lever  through  which  the  spring  20 
extends. 

6.  In  a  sound-reproducing  instrument,  a 
record-disk,  and  means  to  simultaneously  re- 

volve and  move  it  laterally,  in  combination 
with  a  rigid  bracket  having  an  aperture  in  25 
its  outer  end  and  a  sound-box  seated  in  said 

aperture. In  testimony  whereof  I  af&x  my  signature 
in  presence  of  two  witnesses. 

FREDERICK  MYERS. 

Witnesses: 
F.  L.  OURAND, 
George  J.  Weber. 
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To  all  iimom  it  may  concern: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing  at  New 
York  cit.y,  in  the  coiint}^  ol*  New  York  and 

5  Stateof  New  York,  have  invented  certain  new 
and  useful  Iinprbveinents  in  Phonographs; 
and  I  do  declare  the  following  to  be  a  full,  clea  r, 
and  exact  description  of  the  invention,  such  as 
will  enable  others  skilled  in  the  art  to  whicli 

lo  it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, and  to  the  figures  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 
tion. 

IS  My  present  invention  relates  to  sound-re- 
producing instruments  of  the  phonograph 

type;  and  one  of  the  objects  of  the  same  is  to 
provide  reliable  and  efficient  means  for  giv- 

ing both  a  rotary  motion  and  a  lateral  feed  to 
2o  the  recoid,  whether  said  record  be  upon  a 

tube  or  disk,  while  the  reproducing  or  record- 
ing stylus  is  held  in  a  relatively  stationary 

position.  In  instruments  of  this  character 
as  usually  constructed  the   reproducing  or 

25  recording  stylus  is  fed  laterally  across  the 
face  of  a  record  tube  or  disk  and  a  plain  ro- 

tary motion  is  imparted  to  the  record  tube  or 
disk.  If  the  best  results  are  to  be  attained, 
these  two  distinct  motions  of  the  two  parts 

30  referred  to  must  be  relatively  determined  and 
uniformly  maintained  by  both  the  producing 
and  reproducing  instiumeuts,  as  the  slight- 

est variation  in  relative  speed  gives  an  im- 
perfect reproduction.     Tiiere  are  many  ad- 

35  vantages  arising  from  a  construction  which 
embodies  the  feature  referred  to  of  giving  the 
two  necessary  movements  to  one  part  of  the 
machine  instead  of  two  movements  to  two 
different  parts. 

40  Another  object  of  my  invention  is  to  pro- 
vide means  for  adjusting  the  recording-stylus 

or  the  sound-box  toward  and  away  from  the 
record  tube  or  disk,  and  the  range  of  this  ad- 

justment is  suli&cientto  produce  or  reproduce 
4^  records  on  tubes  or  disks  of  different  sizes  or 

diameters.  By  means  of  this  feature  of  my 
invention  any  of  the  records  to  be  found  on 
the  market,  whether  the  diameter  be  large 
or  small  and  whether  tubular  in  form  or  of 

50  the  disk  or  tablet  shape,  can  be  reproduced 
on  the  instrument  with  but  sliglit  and  quick 

adjustment.  Records  can  also  be  produced 
in  either  the  disk  or  tubular  form  by  use  of 
the  instrument  and  a  suitable  recorder. 

Another  object  of  my  invention  is  to  pro- 
vide means  whereby  the  sound  is  directed 

centrally  upward  from  the  sound-box  and  ra- 
dially outward  from  the  instrument.  Thead- 

vantage  gained  by  this  featirre  of  my  inven- 
tion is  that  none  of  the  vibrations  from  the 

record  are  distorted  or  absorbed  by  reflecting 
surfaces,  and  a  more  direct  and  perfect  re- 

production is  attained. 
Another  object  is  to  provide  means  for  re- 

moving the  tubular  record  and  its  support- 
ing drum  or  cylinder  together  from  the  in- 

strument in  oi'der  that  said  record  maj^  be 
properly  placed  in  its  box  or  case  and  the 
drum  then  withdrawn  and  inserted  in  an- 

other record  to  be  placed  upon  the  instru- 
ment. This  feature  of  my  invention  obviates 

direct  handling  of  the  fragile  records  without 
a  protect  ing-support. 

Still  another  object  is  to  simplify  the  con- 
struction and  reduce  the  weight  of  instru- 

ments of  this  character. 
In  the  accompanying  drawings,  which  form 

a  part  of  this  specification,  P^igure  1  is  a  front 
elevation  of  an  instrument  embodying  my  in- 

vention. Fig.  2  is  an  end  elevation.  Fig.  3 
is  an  end  elevation  looking  at  the  opposite 
end  from  that  shown  in  Fig.  2.  Fig.  -4  is  a 
perspective  view  of  the  governor  and  brake. 
Fig.  5  is  a  perspective  view  of  the  arm  for 
supporting  the  sound-box.  Fig.  6  is  a  longi- 

tudinal section  of  the  record-shaft.  Fig.  7  is 
a  cross-section  of  the  same.  Fig.  8  is  a  detail 
view  of  the  latch  for  holding  the  record-drum 
to  the  feed-screw.  Fig.  9  is  an  end  view  of 
the  latch.  Fig.  10  is  a  side  view  of  the  nut 
for  feeding  the  feed-screw  and  the  means  for 
connecting  it  to  the  frame  of  the  machine. 
Fig.  11  is  a  detail  view  of  the  feet  of  one  of 
the  motor-supports. 

Like  numerals  of  reference  designate  like 
parts  wherever  they  occur  in  the  different 
views  of  the  drawings. 

As  shown  in  said  drawings,  the  instrument 
rests  upon  a  table  1  and  is  supported  upon 
legs  2  at  the  corners  of  a  horizontal  frame  3. 
A  bracket  4,  rising  from  one  end  of  the  frame 
3,  serves  as  a  support  for  one  end  of  the  rec- 
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ord-shaf 1 5,  the  opposite  end  of  said  shaft  be- 
ing supported  in  a  bracket  6,  hinged  at  its 

lower  end  to  the  frame  3  and  held  in  an  up- 
right position  bj'  means  of  a  piv^oted  lever  7. 

5  This  lever  is  pivoted  at  8  to  the  bracket  6  and 
has  a  knob  or  handle  9  for  turning  it.  When 
the  lever  is  turned  to  a  vertical  position,  its 
lower  end  bears  upon  the  upper  surface  of 
the  frame  3  and  holds  the  bracket  6  in  an  up- 

lo  right  position,  and  when  said  lever  is  turned 
down  against  the  stop-pin  11  the  bracket  6 
may  be  swung  down  on  its  hinge,  leaving  that 
end  of  the  record-shaft  free  for  the  removal 
of  the  record-drum  or  record,  and  vice  versa, 

15  and  for  the  attachment  of  another  record,  as 
will  be  hereinafter  explained.  A  stop-pin  10 
serves  to  limit  the  pivotal  movement  of  the 
lever  7  in  one  direction.  The  record-shaft  5 

is  recessed  at  its  opposite  ends,  as  at  12  12", 
20  and  adjustable  centers  13  IS''  are  held  in  the 

brackets  4  and  6  by  set-screws  14,  the  points 
of  said  centers  engaging  the  i"ecesses  12  12"*  to 
form  antifrictional  bearings  for  said  shaft. 
The  record-shaft  has  a  longitudinal  groove  ex- 

25  tending  from  end  to  end  thereof  to  form  a  ball- 
race  15  far  the  lateral  movement  of  the  feed- 

screw. The  feed-screw  16  is  tubular  in  form 
and  is  provided  interiorly  with  a  longitudi- 

nal groove  17,  which  forms  the  other  half  of 
3c  ball-race  15.  The  balls  18  are  held  in  the 

groove  17  in  the  feed-screw  by  stop-pins  19 
near  the  opposite  ends  of  said  feed-screw  and 
projecting  into  the  groove.  To  prevent  the 
}'ecord-shaft  from  endwise  withdrawal  when 

35  the  bracket  G  is  swung  down  and  in  remov- 
ing the  record-drum  and  its  record,  a  3'oke 

20  is  formed  on  or  secured  to  the  bracket  4, 
and  this  yoke  spans  a  groove  formed  in  the 
hub  21  of  a  gear-wheel  22,  keyed  to  the  rec- 

40  ord-shaft.  This  yoke  does  not  normally  bear 
within  the  groove  in  the  hub  21,  but  merely 
prevents  the  endwise  withdrawal  of  said  rec- 

ord-shaft bj"  coming  in  contact  with  the  op- 
posite walls  of  the  groove.     The  tu  bular  feed- 

45  screw  1(3  has  a  notched  disk  23  secured  to  its 
outer  end,  and  the  removable  lecord-drum 
24  may  be  connected  toand  disconnected  from 
this  disk  by  a  latch  25,  pivoted  to  the  drum 
24  and  provided  with  a  bit u  rcated  lip  26,adapt- 

50  ed  to  engage  any  of  the  notches  in  the  wheel  23 
and  the  sides  of  said  disk.  The  record-drum 
is  thus  locked  to  the  feed-screw  and  revolves 
and  moves  laterally  with  it.  A  cone  23", 
formed  as  a  hub  of  the  disk  23,  fits  a  conical 

55  aperture  in  the  end  of  the  record-drum. 
The  sound-box  27  is  mounted  within  the  ap- 

ertured  end  28  of  an  arm  29, projecting  horizon- 
tally outward  from  the  motor-frame.  A  ver- 
tical member  30  of  the  arm  29  fits  a  dovetail 

60  guideway  31  on  the  side  of  the  motor-frame, 
and  by  adjusting  the  member  30  in  the  guide- 
way  31  the  sound-box  may  be  given  any  de- 

sired position  relatively  to  large  or  small  rec- 
ords or  tubular  or  disk  records.      When  in  its 

65  uppermost  position,  it  is  held  in  place  by  a  rod 
having  a  milled  head  32  extending  across  the 
motor-frame  and  having  a  i-educed  end  33, 

which  fits  an  opening  34  in  the  vertical  mem- 
ber 30.      When  this  rod  is  withdrawn  as  far 

as  the  stop-pin  35  will  permit,  the  sound-box-  70 
supporting  arm  29  may  be  pushed  down  and 
the  vertical  member  30  depressed  in  the  guide- 
way  31  for  work  upon  small  records.     In  order 
that  the  arm  29  may  be  swung  laterally  out 
of  the  way  when  desired,  said  arm  may  be  75 
pivoted  or  hinged,  as  at  36.     Any  suitable 
sound-box  may  be  used  and  may  be  held  in 
the  aperture  28  of  the  arm  29  by  a  catch  37, 
pivoted  at  38  to  the  arm  and  fitting  a  groove 
;r,  Fig.  1,  in  the  side  of  the  sound-box.     Suit-  80 
ably  mounted  upon  the  sound-box  is  a  ball- 
cup  40  of  ordinary  construction,  and  resting 
upon  the  balls  in  the  cup  is  a  ball-cone  41, 
also  of  ordinary  construction,  formed  as  a 
part  of  the  base  portion  of  the  horn-bracket  85 
42,  the  latter  having  a  pluralityof  nipples  43 

projecting  radiallj'  in   an  inclined  direction 
therefrom.     Each  nipple  43  has  a  horn  44  con- 

nected thereto.     A  bracket  formed  on  the 
sound-box  arm  29  has  a  pair  of  idlers  45,  90 
loosely  journaled  thereon,  and  a  belt  or  band 
46,  preferably  of   rubber,  passes  around  a 

groove  47,  formed  in  the  horn-bi'acket,  over 
the  idlers  45,  and  down  around  a  grooved 
gear-wheel  48,  journaled  by  its  stub-shaft  in  95 
one  part  of  the  motor-frame. 

The  motor  for  running  the  instrument  may 

be  of  any  suitable  form,  the  one  shown  be- 
ing of  the  spring  type.  The  two  upright  sup- 

ports 49  49*,  forming  the  motor-fi'ame,  are  i.o 
held  apart  by  tie  rods  or  braces  50,  all  rigidly 

secured  to  one  of  the  ui^right  supports  49"  and 
detachably  secured  to  the  other  support  49 
by  the  screw-buttons  51,  which  pass  through 
apertures  in  the  upright  49  and  into  threaded  105 
sockets  in  the  braces  50.  The  lower  ends  of 

the  supports  49  49"  are  f)rovided  with  means 
for  ready  attachment  toand  detachment  from 
the  frame  3.  As  shown,  the  legs  52  are  pro- 

vided with  projecting  lips  53,  which  pass  into  no 
recesses  54  in  the  rear  portion  of  the  frame  3, 
and  when  the  motor-frame  is  moved  to  the 

front  these  lips  engage  under  the  frame-bars 
beyond  the  recesses  54.  The  legs  55  on  the 
motor-frame  have  toes  56,  which  fit  the  re-  115 
cesses  57  in  the  frame  3,  and  when  in  place  a 
thumb-screw  58,  passing  through  one  of  the 
tie  rods  or  braces  50,  enters  a  threaded  aper- 

ture in  the  frame  3  and  holds  the  motor-frame 
firmly  in  place  on  the  fiarae  3and  permits  its  120 
ready  detachment  and  disconnection  there- 

from. The  spring-barrel  59  contains  a  spring 
of  suitable  length  and  gage,  and  upon  one 
edge  of  the  barrel  59  a  spur-gear  rim  60  is 
formed  or  attached.  A  shaft  61  passes  cen-  125 
trally  through  the  barrel  59,  and  this  shaft  is 

journaled  in  the  supports  49  49".  A  ratchet- wheel  62  is  fixed  to  the  shaft  bl,  and  a  pawl 

63  engages  said  ratchet-wheel.  The  outer 
end  of  the  shaft  61  projects  into  an  opening  in  130 
the  bracket  4,and  a  key  64  has  a  tubular  shank 
65,  which  fits  the  end  of  said  shaft  and  fills  the 
opening  in  the  bracket  4.  The  spur-gear  60 
meshes  with  a  pinion  68,  fixed  to  a  shaft  69, 
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journaled  in  the  motor  -  frame,  and  a  larofe 
gear-wheel  70  is  secured  near  the  opposite  end 
of  said  shaft  69.  The  wheel  70  is  in  mesh  with 
a  pinion  71,  keyed  to  shaft  72,  journaled  in  the 

5  motor-frame.  A  gear-wheel  73 on  shaft  72 en- 
gages a  pinion  74  on  a  shaft,  75,  said  shaft  being 

journaled  in  the  motor-frame  and  projecting 
beyond  the  frame  at  one  end,  where  it  is  sup- 

ported in  a  bracket  76.     The  shaft  75  has  a 
10  gear-wheel  77  keyed  to  it,  which  engages  a 

pinion  78  on  the  governor-shaft  79.  On  the 
outer  end  of  said  shaft  75  a  pinion  22^  is  fit- 

ted, which  meshes  with  the  gear-wheel  22  on 
the  record-shaft  5.    The  governor  comprises 

15  a  shaft  79,  having  a  fixed  hub  80  and  a  slid- 
ing hub  81   mounted  thereon.     Flat  springs 

82  are  secured  at  their  opposite  ends  to  the 
fixed  hub  and  the  sliding  hub,  and   weights 
83  are  secured  centrally  to  the  springs.     A 

20  brake-disk  Si  is  secured  to  the  shaft  79  and 

maj'  be  formed  integrally  with  the  sliding 
hub  81.  A  brake-lever  85  is  pivoted  at  86  to 
the  motor-frame,  and  at  its  lower  end  this  le- 

ver carries  a  leather  brake-shoe  87,  which 
25  may  be  pressed  against  the  disk  81:  with  more 

or  less  force  by  a  regulating-screw  88,  fitted 
into  a  threaded  hole  in  the  upright  support 
49*.  The  speed  of  the  record-shaft  may  be 
instantl}'  varied  bj' turning  the  screw  88.    To 

30  start  or  slop  the  instrument  when  the  motor 
has  been  wound  up,  a  lever  89,  pivoted  at  90 
to  the  support  19",  is  moved  to  bear  against 
the  upper  arm  of  the  brake-lever  85  or  to  re- 

lease it. 
The  nut  91  of  the  usual  construction,  which 

serves  to  feed  the  record-screw  laterally,  is 
secured  to  a  bar  92  by  screws  93.     The  nut 
91  is  threaded  in  the  concave  portion  91  to 
fit  the  threads  of  the  feed-screw  16.    The  bar 
92  has  secured  to  one  of  its  ends  an  eye  95, 
pivoted  at  96  to  the  support  49*,  and  the  nut 
is  held  up  into  engagement  with  the  feed- 

screw 16,  when  desired,  by  a  spring  97,  se- 
cured at  one  end  to  the  support  49*,  and  its 

free  end  bearing  upward  under  the  bar  92, 
immediately  under  the  nut  91.  A  stop-pin 
98  limits  the  upward  movement  of  the  bar 
92,  and  a  lever  99,  pivoted  at  100,  serves  to 
throw  the  bar  92  down  to  disconnect  the  nut 
91  from  contact  with  the  feed  -  screw  16. 
Stop-pins  101  and  102  limit  the  movement  of 
the  lever  99. 

The  operation  of  my  invention  is  as  follows: 
When  the  motor  has  been   wound  up  and  a 

55  record  has  been  placed  upon  the  record-druui 
and  the  drum  has  been  slipped  upon  the  rec- 

ord-shaft 5,  the  bracket  6  is  swung  up  and 
locked  in  place  bj'  the  lever  7.  The  latch  25 
is  now  engaged  with  the  disk  25.     The  nut 

60  91  is  held  out  of  contact  with  the  feed-screw 
16  by  the  lever  99,  and  hence  the  feed-screw 
and  record-drum  may  slide  freely  on  the  rec- 

ord-shaft and  be  set  at  any  point.  The  sty- 
lus-arm 29  may  be  swung  out  of  the  wa}'  while 

65  the  record  is  being  placed  in  the  instrument, 
if  desired.  Starting  from  the  left-hand  end 
of  the  record  in  the  position  shown  in  Fig.  1 
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of  the  drawings,  the  stylus  is  brought  into 
contact  with  the  record  and  the  motor  is  re- 

leased, feeding  the  record  to  the  left  when  70 
the  nut  91  has  been  thrown  into  contact  with 

the  feed-screw.  The  speed  is  regulated  bj' 
the  screw  88,  and  the  governor  insures  a  uni- 

form and  regular  movement  to  all  the  opera- 
tive mechanism.  When  the  feed-screw  has  75 

leached  its  limit  of  endwise  movement,  the 
nut  91  rests  in  the  smooth  recess  103  in  the 
feed-screw  and  the  feed  is  stopped. 

From  the  foregoing  it  will  be  obvious  that 
the  arm  29  may  be  raised  or  lowered  to  bring  80 
the  stj'lus  into  contact  with  tubular  records 
of  large  or  small  diameters  or  disks  of  anj' 
thickness.     Owing  to  the  fact  that  the  sound- 

box does  not  move  across  the  face  of  the  rec- 
ords-evolving horns  may  be  mounted  directh"  85 

upon  said  sound-box,  and  hence  do  not  re- 
quire an  elastic  belt  or  band  to  revolve  them. 

There  are  many  advantages  arising  from  the 
fact  that  all  the  movements  necessary  to  pro- 

duce or  reproduce  a  record  are  given  to  but  90 
one  part  of  the  instrument — viz,  the  record- 
shaft,  which  carries  with  it  the  feed-screw 
and  the  record.    The  record-drum  being  read- 

ily slipped  from  the  record-shaft  and  carry- 
ing with  it  the  record  serves  to  prevent  in-  95 

jur3'  to  the  record  and   is  convenient  in  re- 
moving and  replacing  the  records  both  in 

their  cases  and  into  the  instrument. 

I  do  not  claim  herein  the  subject-matter 
shown  and  claimed  in  my  application,  Serial  ico 
No.  25,549,  filed  August  1,  1900. 

Having  thus  fully  described  my  invention, 
what  I  claim  is — 

1.  In  a  sound-producing  instrument,  a  tu- 
bular feed-screw  mounted  on  a  shaft,  and  105 

means  for  giving  both  a  rotary  and  an  end- 
wise movement  to  said  feed-screw  simultane- 

ousl}'. 2.  In  a  sound  recording  and  reproducing 
instrument,  a  hollow  feed-  screw  fitted  to  move  110 
longitudinallj'  on  a  shaft,  and  provided  with 
ball-bearings,  and  means  for  revolving  and 
moving  said  feed-screw  longitudinally  at  the 
same  time. 

3.  Inasound-reproducinginstrument,a tu-  115 
bular  feed-sciew,a  record-drum  secured  there- 

to, and  means  for  giving  both  a  rotary  and  a 
longitudinal   movement  to  said  feed-screw 
and  record-drum  simultaneously. 

4.  Inasound-reproducing  instrument,atu-  120 
bular  feedscrew,   mounted  to  slide  length- 

wise on  a  shaft  provided  with  ball-bearings, 
a  record-drum,  detachably  connected  to  said 
feed-screw,  and  means  for  imparting  both  a 
rotary  and  a  longitudinal  movement  to  said  125 
feed-screw  and  drum  simultaneously. 

5.  In  a  sound-producing   instrument,   an 
arm,  means  for  vei-tically  adjusting  said  arm, 
a  reproducer  attached  to  said  arm,  a  tubular 
feed-screw,  a  record-drum  secured  thereto,   130 
and  means  for  simultaneously  imparting  both 
a  rotary  and  a  longitudinal  motion  to  said 
feed-screw  and  record-drum. 

6.  In  a  sound-reproducing  instrument,  an 
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arm  having  an  aperture  in  its  outer  end,  a 
reproducer  seated  in  the  aperture,  a  vertical 
member  on  said  arm,  a  guideway  on  the 
frame  of  the  instrument  for  said  vertical 

5  member,  a  thumb-screw  for  holding  said  ver- 
tical member  in  adjusted  position  in  the 

guideway,  in  combination  with  a  record  and 
means  for  simultaneously  imparting  both  a 
rotary  and  a  longitudinal  movement  to  said 

lo  record. 

7.  In  a  sound -reproducing  instrument,  a 
record-shaft  having  conically-reeessed  ends, 
adjustable  centers  havingpointed  ends  fitting 
said  recessed  ends  in  the  record-shaft,  bear- 

15  ings  for  said  centers,  a  longitudinal  groove  in 
said  record-shaft,  a  record-drum  on  saidshaft 
and  a  feed-screw  connected  to  said  drum, 
said  feed-screw  having  a  longitudinal  groove 
therein  and  balls  in  the  groove,  and  means 

20  foi'  imparting  a  simultaneous  rotary  and  a 
longitudinal  movement  to  said  feed-screw 
and  record-drum. 

8.  In  a  sound- reproducing  instrument,  a 
record  -  shaft,  a  tubular  feed-sci'ew  on  said 

25  shaft,  a  record-drum  fitting  said  shaft,  means 
for  connecting  and  disconnecting  the  i-ecord- 
drum  and  feed-screw,  said  drum  being  re- 

movable from  the  shaft,  substantially  as  de- 
scribed. 

30  9.  In  a  sound- reproducing  instrument,  a 
record -shaft,  a  tubular  feed-screw  on  said 

shaft,  a  record-drum  attached  to  said  feed- 
screw, means  for  revolving  said  shaft  and 

imparting  a  simultaneous  rotary  and  a  lon- 
gitudinal movement  to  said  feed-screw  and  35 

record-drum,  and  a  speed-regulator  for  said 
shaft. 

10.  In  a  sound-reproducing  instrument,  a 
tubular  feed-screw,  a  shaft  passing  through 
said  feed-screw,  a  record -drum  detachably  40 
connected  to  said  feed-screw,  a  nut  for  feed- 

ing the  screw,  said  nut  being  mounted  upon 
a  pivoted  bar,  a  spring  for  holding  the  nut 
in  contact  with  the  screw,  and  a  lever  for 
holding  the  nut  out  of  contact  with  said  feed-  45 
screw. 

11.  In  a  sound-reproducing  instrument,  a 
record-shaft,  a  tubular  feed-sci-ew  thereon,  a 
record -drum  detachablj'  connected  to  said 
feed-screw,  and  fitted  to  slide  on  said  shaft,  50 
a  disk  on  the  feed-screw,  a  latch  on  the  drum, 
a  conical  bearing  for  connecting  said  screw 
and  drum,  a  nut  adapted  to  be  thrown  into 
and  out  of  contact  with  said  feed-screw,  and 
means  for  imparting  a  rotary  motion  to  said  55 
shaft,  feed-screw  and  drum. 

In  testimonj'  whereof  I  afiix  my  signature 
in  presence  of  two  witnesses. 

FREDERICK  MYERS. 
Witnesses: 

F.  L.  OURAND, 
George  J.  Weber. 
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To  all  whoTiv  it  may  coivcem: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  county  of  New  York  and 

5  Stateof  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs; 
and  I  do  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 

lo  to  which  it  appertains  to  make  and  use  the 
same,  I'eference  being  had  to  the  accompanj^- 
ing  drawings,  and  to  the  figures  of  reference 
marked  thereon,  which  form  a  part  of  this 
specification. 

15  This  invention  relates  to  phonographs,  and 
particularly  to  record  -  disks  to  be  used  on 
sound-reproducing  instruments  of  different 
kinds.  In  the  machines  of  this  character 
which  use  the  disk  records  it  has  been  the  cus- 

20  tomarj^  practice  to  mount  a  rigid  inflexible 
disk  upon  a  rigid  central  support  and  to  pro- 

vide some  means  for  revolving  the  support 
and  record  and  at  the  same  time  move  the 
record  laterally,  the  style  being  permitted  to 

25  follow  the  grooves  of  the  record  by  gravity  or 
by  spring  action.  It  has  been  found  in  prac- 

tice that  man}'  defects  exist  in  machines  of 
this  character  owing  to  the  fact  tbat  both  the 
style  and  the  record  are  constructed  to  move 

30  in  unison,  each  depending  upon  the  other  for 
a  portion  of  the  action  required.  By  a  long 
series  of  experiments  it  has  been  discovered 
that  if  all  the  movements  necessary  are  given 
to  the  record-disk  a  much  more  perfect  repro- 

35  ductiou  is  attained,  since  there  is  no  interde- 
pendence of  one  part  upon  another.  More- 

over, b}^  giving  all  the  necessary  movements 
to  one  part — the  record — a  much  more  simple 
and  less  complicated  arrangement  of  mech- 

40  anism  may  be  emploj^ed.  To  overcome  the 
existing  defects  in  this  class  of  machines,  it 
has  been  proposed  to  mount  a  rigid  record- 
disk  upon  a  yielding  support  in  order  that 
the  disk  may  be  held  in  contact  with  a  style, 

45  the  record  having  the  necessary  revolution 
and  lateral  movements  imparted  to  it  to  make 
the  style  follow  the  grooves  in  the  record; 
but  this  I  do  not  claim  as  my  present  inven- 

tion.    By  further  experiments  I  have  ascer- 
50  tained  that  this  construction  maj'  be  greatly 

improved  and  simplified  b^^  using  a  record- 
disk  having  an  elastic  or  yielding  central  por- 

tion. With  such  a  record  a  stationary  style 

ma}^  be  used,  and  if  the  record-disk  is  rotated 
and  fed  laterall}^  the  style  will  follow  the  55 
grooves  in  the  record-disk  in  a  regular  and 
perfect  manner  owing  to  the  fact  that  the 
record  is  always  held  in  contact  with  the 
style  by  its  inherent  flexibility  or  yielding  cen- 

tral portion.  The  best  results  have  been  at-  60 
tained  by  the  use  of  a  celluloid  record-disk 
having  a  comparativelj'  thin  flexible  central 
portion  and  a  rim  of  greater  thickness  hav- 

ing the  record  embossed  therein.  Other  ma- 
terials, like  vulcanite,  indurated  fiber,  or  65 

parchment,  produce  good  results;  but  cellu- 
loid is  preferred  for  many  reasons  and  may 

be  molded  of  the  required  form  and  thick- 
ness in  different  parts  at  a  comparatively 

slight  cost.  70 
in  its  broadest  aspect  my  present  invention 

contemplates  a  record-disk  made  of  any  suit- 
able material  having  a  flexible  or  yielding 

portion  which  serves  to  hold  the  record  up 
to  a  style  by  its  inherent  resiliency.  This  in-  75 
vention  also  includes  the  necessary  parts  of 

the  instrument  upon  which  such  a  record- 
disk  may  be  made  available. 

In  the  accompanying  drawings,  which  form 
a  part  of  this  specification.  Figure  1  is  a  side  80 
elevation  of  so  much  of  a  sound-reproducing 
instrument  as  is  deemed  necessary  to  illus- 

trate my  present  invention  and  showing  the 
record-disk  and  its  central  supporting-pin  in 
section  and  a  portion  of  the  base  of  the  in-  85 
strument  broken  away  to  better  illustrate 
certain  parts.    Fig.  2  is  a  plan  view  of  a  rec- 

ord-disk made  in  accordance  with  my  inven- 
tion.    Fig.  3  is  a  transverse  section  on  the 

line  3  3,  B''ig.  2.     Fig.  4  is  a  plan  view  of  a  90 
support  for  the  record-disk.    Fig.  5  is  a  plan 
view  of  a  spring-plate  which  ma}' be  used  for 
holding  the  record  in  place  on  the  central  pin 
and  on  the  support  shown  in  Fig.  4.     Fig.  6 
is  a  transverse  section  on  line  6  6,  Fig.  5.  95 

Fig.  7  is  a  detail  elevation  of  the  miter-gears 
for  rotating  the  record  and  showing  in  sec- 

tion a  modified  form  of  record-disk,  taken  on 
line  7  7,  Fig.  8,  the  central  pin,  and  a  modi- 

fied form  of  support  for  the  record.     Fig.  8  is  100 
a  plan  view  of  the  record-disk  shown  in  Fig.  7. 

Like  numerals  of  reference  designate  like 
parts  wherever  they  occur  in  the  different 
views  of  the  drawings. 
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Referring  to  Figs.  1,  2,  and  3  of  the  draw- 
ings, the  numeral  1  designates  a  record  or 

tablet,  which  is  by  preference  made  of  cellu- 
loid and  may  be  provided  with  a  thickened 

5  outer  portion  2,  a  thin  flexible  or  yielding  por- 
tion 3,  and  a  central  hub  4.  The  record  5 

may  be  formed  directly  in  the  tablet  and  may 
be  embossed  or  cut  upon  both  sides  of  said 
tablet,  if  desired,  or  the  record  may  be  formed 

lo  in  a  thin  ring  of  papier-mache  or  other  ma- 
terial and  sec  u  red  to  the  cell  uloid  tablet.  As 

shown  in  Figs.  7  and  8,  the  records  5  are  se- 
cured in  recesses  formed  in  the  tablet,  thus 

giving  practically  a  flush  surface  at  the  top 
15  and  bottom  of  the  tablet  at  the  outer  portion 

thereof.  A  keyhole-slot  6  is  formed  in  the 
central  hub  4  to  accommodate  the  central  pin 
7.  When  the  tablet  is  placed  upon  the  pin  7 
and  moved  until  the  head  of  said  pin  is  over 

20  the  smaller  portion  of  the  keyhole-slot  6,  it 
•will  be  held  in  place  to  rotate  with  said  pin 
by  any  suitable  means.  In  Figs.  1,  4,  5,  and 
6  is  illustrated  a  support  8,  secured  to  the  cen- 

tral pin  7,  said  support  8  serving  as  a  firm 
25  seat  for  the  tablet  and  having  an  area  of  some 

extent  as  a  bearing-surface  for  said  tablet. 
The  upper  face  of  the  support  8  is  recessed, 
as  at  9,  and  in  this  recess  is  a  plate  10,  hav- 
ingspring-fingersllcuttherefrom.   Thefunc- 

30  tion  of  these  spring-fingers  is  to  hold  the  tab- 
let firmly  in  place  between  the  head  of  the 

pin  7  and  the  upper  portion  of  the  support  8. 
The  same  effect  may  be  produced  in  other 

"waj^s — as,  for  instance,  by  mounting  the  sup- 
35  port  8  so  that  it  maj^  have  a  limited  vertical 

Ijlay  upon  the  pin  7  and  backing  it  up  bj^  a 
short  spiral  spring  12,  as  shown  in  Fig.  7.  It 
■will  be  understood  that  the  tablet  1  is  to  be 
jSrmly  secured  to  the  central  pin  7  and  that 

40  the  necessarj''  resiliency  is  given  to  the  tablet 
solely  by  the  thin  flexible  portion  3  thereof. 

In  Fig.  1  I  have  shown  a  portion  of  an  in- 
strument with  which  may  be  used  such  a  rec- 

ord as  has  been  described.     In  said  figure  the 
45  numeral  12  designates  the  feed-screw  shaft, 

and  13  a  tubular  feed-screw  mounted  to  slide 
on  said  shaft  and  to  rotate  therewith.  Se- 

cured to  one  end  of  the  feed-screw  is  a  miter- 

gear  14.     One  end  of  the  shaft  12*  is  jour- 
50  naled  in  a  sliding  bracket  15.  The  miter-gear 

16  is  secured  to  a  vertical  shaft  17,  jourualed 
in  the  sliding  biacket  15,  the  shaft  17  having 
its  upper  end  formed  as  a  central  pin  7  to  sup- 

port the  tablet  or  record-disk.     A  stub-shaft 
55  18  is  secured  at  one  of  its  ends  to  the  sliding 

bracket  15,  and  said  stub-shaft  is  jourualed 
to  revolve  and  slide  in  a  rigid  bracket  19,  ris- 

ing from  the  base  of  the  instrument.  The 
sliding  bracket  15  has  a  toe  20  at  its  lower  end, 

60  which  may  move  laterally  in  a  slot  21,  formed 
in  the  base  of  the  instrument,  and  a  roller  22, 
secured  to  said  sliding  bracket,  bears  upon 
said  base  at  the  side  of  slot  21  to  reduce  fric- 

tion, sustain  the  weight,  and  keep  the  parts 
65  in  position.  The  sound-box  23  may  consist 

of  a  plain  casing  having  a  diaphragm  secured 
therein,  and  the  style  24  may  be  secured  di- 

rectly to  the  diaphragm.  Thesound-box  may 
be  supported  upon  an  ai'in  adjustably  secured 
to  the  motor-frame  25,  and,  if  desired,  the  arm  7; 
may  be  jointed  or  pivoted,  as  at  26,  to  permit 
the  sound-box  to  be  swung  aside  when  it  is 
desired  to  put  on  a  uew  record.  The  feed- 
nut  27,  which  may  be  of  ordinarj"  construc- 

tion, is  attached  to  an  arm  in  the  usual  man-  7; 
ner,  so  that  it  may  be  thrown  into  and  out  of 
contact  with  the  feed-screw  13  to  move  the 
record  laterally  or  to  stop  the  feed.  Any  suit- 

able motor  may  be  used,  and  it  may  be  mount- 
ed in  the  frame  25. 80 

The  operation  of  the  machine  is  as  follows : 
The  record-disk  is  secured  to  the  central  pin 
7,  as  previously  described,  and  when  the  feed- 
shaft  12  is  revolved  by  the  motor  and  the  nut 
27  is  thrown  into  contact  with  the  feed-screw  85 
13  the  record  is  revolved  bj^  the  miter-gears 
14  and  16  and  moved  laterally  to  the  left  in 
Fig.  1  by  the  feed  screw  and  nut.  The  style 
24  is  held  in  contact  with  the  record-grooves 
by  means  of  the  flexible  portion  3  of  the  tab-  90 
let.  A  record-tablet  made  as  described  is 
verjf  sensitive  to  the  action  of  the  stjde  and 
is  held  up  to  the  style  with  jtist  the  required 
force  to  give  the  best  results.     It  will  be  noted 
that  while  the  portion  3  of  the  tablet  1  is  re-  95 
silient,  flexible,  or  yielding  the  portion  upon 
which  the  record  is  formed  or  secured  is  prac- 

tically non-yielding  or  rigid.     It  will  also  be 
noted  that  a  record  may  be  formed  on  or  se- 

cured to  both  sides  of  the  tablet  and  that  the  ico 

style  maybe  held  in  a  practically-stationary 
position,  and  hence  does  not  require  a  weight- 

ed lever  or  a  spring  to  support  it.     The  rec- 
ord which  is  herein  described  may  be  used 

with  a  machine  having  means  for  moving  the  105 
sound-box  laterally  across  the  record  while 
the  record  is  merely  revolved.     In  such  a  ma- 

chine the  record-tablet  would  be  held  up  to 
the  style  by  the  yielding  or  resilient  portion 
3  of  the  tablet  in  the  same  manner  as  described  1 10 
with  the  machine  shown.     The  tablets  may 
be  comparatively  thin,  even  in  the  portions 
upon  which  the  records  are  embossed  or  se- 

cured, owing  to  the  fact  that  when  embossed 
the  material  is  rendered  dense  and  compact  115 
by  the   necessary  pressure  to  produce  the 
sound-grooves. 

Having  thus  fully  described  my  invention, 
what  I  claim  is — 

1.  A  record-tablet  having  a  central  flexible  120 
portion  and  a  record  upon  the  outer  portion. 

2.  A  record-tablet  having  a  thin  yielding 
portion  and  a  thicker  non-3'ielding  portion for  the  record. 

3.  A  record-disk  made  of  celluloid  orsimi-   125 
lar  material  and  having  a  thin,  elastic  por- 

tion and  an  outlying  non-yielding  portion  for 
the  record. 

4.  A  record-disk  having  a  central  hub,  a 
record  upon  the  face  of  said  disk,  and  a  flexi-  130 
ble  portion  intermediate  the  hub  and  record. 

5.  A  I'ecord-disk  having  a  yielding  portion, 
a  rigid  center  and  a  rigid  support  for  a  rec- 

ord, in  combination  with  a  style. 
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6.  A  record-tablet  having  a  non-yieldiug 
central  hub,  a  rigid  outer  record-rim,  and  an 
intermediate  flexible  portion,  in  combination 
with  a  rigid  central  supporting-pin  and  a  sta- 

5  tionary  style. 
7.  A  record-disk  havinga  non-yielding  cen- 

tral hub  secured  to  a  central  pin,  record  on 
the  face  of  the  disk,  a  flexible  portion  therein, 
in  combination  with  a  style. 

lo  8.  A  record-tablet  having  a  yielding  por- 
tion, a  rigid  support  for  a  record,  a  stationary 

stjde,  and  means  for  revolving  the  tablet  and 
moving  it  laterally  in  contact  with  the  style.  \ 

D.  Inasound-reproducingmaehine, astyle, 
a  record-tablet  having  a  central  hub  rigidly  15 
secured  to  a  central  pin,  a  record  on  the  face 
of  the  tablet,  a  flexible  portion  in  the  tablet 
between  the  hub  and  record  to  hold  the  rec- 

ord in  contact  with  the  style,  in  combination 
with  means  for  I'evolving  the  tablet.  20 

In  testimonj-  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FREDERICK  MYERS. 
Witnesses: 

Guy  E.  Padgett, 
s.  w.  cockrell. 







No.  663,537. 

(No  Model.) 

W.  E.  FURNISS. 

HORN  SUPPORT. 

(Application  filed  Apr.   12,   1900.) 

Patented  Dec.  II,  1900. 

;^  jr&  S. 

Sx/lTfJeSSES 

venItdf^; 



United  States  Patent  Office. 

WILLIAM  E.  FURNISS,  OF  CAMBRIDGE,  MASSACHUSETTS,  ASSIGNOR  OF  ONE- 
HALF  TO  FREDERICK  H.  PRATT,  OF  BOSTON,  MASSACHUSETTS. 

HORN-SUPPORT. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  663,537,  dated  December  11,  1900. 

Applioationfiled  April  12,  1900.    Serial  No,  12,651.    (.NomodeU 

To  all^whom  it  may  corbcern: 
Be  it  kuown  that  I,  William  E.  Furniss, 

of  Cambridge,  in  the  eountyof  Middlesex  and 
State  of  Massachusetts,  have  invented  certain 

5  new  and  useful  Improvements  in  Horn-Sup- 
ports, of  which  thefollowingis  aspecification. 

This  invention  consists  in  an  improved 
folding  crane  adapted  to  support  the  horn 
or  sound-amplifier  of  a  talking-machine  or  a 

lo  similar  article. 
Of  the  accompanying  drawings,  Figure  1 

represents  a  rear  elevation,  partly  in  section, 
showing  my  invention  in  use.  Fig.  2  repre- 

sents an  elevation  of  the  crane  in  folded  form. 
15  Fig.  3  represents  a  detail  perspective  view  of 

one  of  the  hinge-joints. 
The  same  reference  characters  represent 

the  same  parts  wherever  used  in  the  drawings. 
1  designates  a  suitable  base  or  stand,  to 

20  which  the  snpporting-crane  is  shown  as  re- 
movably and  adjustably  attached.  2  is  the 

upright  or  vertical  stem  of  the  crane,  and  3 
is  the  neck,  laterally  bowed  or  looped  in  the 
plane  of  stem  2  and  having  at  its  upper  end 

25  a  hook  5,  by  means  of  Avliich  the  supported 
article  may  be  suspended.  In  the  drawings 
a  horn  or  trumpet  4,  such  as  is  commonly  em- 

ployed to  amplify  the  sound  from  a  talking- 
machine,  is  shown   as  suspended  from  the 

30  hook  5  and  occupying  the  space  provided  by 
laterally  bowing  or  looping  the  neck  3. 

Instead  of  rigidl^^  connecting  the  neck  3  of 
the  crane  to  the  stem  2,  whicli  is  the  common 
practice  in  making  supports  of  this  character, 

35  I  connect  the  two  by  a  pivotal  joint  at  6,  so 
that  when  the  crane  is  not  in  use  it  may  be 
folded  into  a  reduced  compass,  and,  further- 

more, I  also  make  the  neck  itself  in  sections — 
a  lower  section  7  and  an  upper  section  8 — 

40  pivoted  together  at  9,  the  two  sections  of  the 
neck  straightening  out  when  the  crane  is  fold- 

ed into  its  reduced  form,  as  shown  in  Fig.  2. 
The  hinge-joints  between  the  stem  and  neck 

and  between  the  parts  or  sections  of  the  neck 
45  may  permissibly  be  constructed  as  shown 

in  Fig.  3,  which  illustrates  the  joint  between 
the  two  parts  of  the  neck.  In  this  construc- 

tion a  reduced  or  flattened  lug  10  is  formed 
on  one  of  the  neck  parts,  as  7,  and  two  ears 

11  11  are  formed  on  the  other  part  8,  the  said  50 
two  ears  embracing  the  lug  10  and  the  pintle 
9  passing  through  said  ears  and  lug.     Part  7 
is  also  formed  with  shoulders  12  adjacent  to 

the  axis  of  the  hinge-joint,  upon  which  shoul- 
ders the  part  8  rests  to  limit  the  downward  55 

movement  of  said  part  8  when  the  neck  of 
the  crane  is  operatively  positioned.     Part  8 
is  thus  supported  upon  part  7  at  the  joint 
between  the  two.    A  similar  construction  may 
be  adopted  for  the  hinge-joint  between  part  6ct 
7  of  the  neck  and  stem   2,  the  latter  being 
shown  as  provided  near  the  axis  of  the  hinge 
with  a  shoulder  13,  on  which  part  7  is  sup- 

ported in  operative  position.    It  is  to  be  noted 
that  the  vertical  line  of  suspension  from  hook  65 
5  falls  to  the  left  or  rear  of  pivot-point  G,  so 
as  to  prevent  the  pivoted  neck  3  from  over- 

balancing to  the  right  of  the  stem  when  the 
weight  of  the  horn  is  upon  it. 

In  Fig.  2  the  relative  positions  occupied  by  70 
the  parts  of  the  crane  when  folded  are  shown. 
The  parts  of  the  neck  by  turning  at  pivot  9 
are  then  brought  substantially  into  alineraent 
with  each  other  and  are  folded  over  parallel 
to  the  stem  3  by  turning  about  the  pivot  6.  75 
When  in  this  form  it  is  readily  seen  that  the 
crane  occupies  a  much  reduced  space  or  com- 

pass, enabling  it  to  be  easily  packed  or  stowed, 
and  thereby  effecting  the  object  of  the  in- 

vention. 80 

The  device  can  very  quickl}^  be  brought 
from  its  folded  condition  to  its  expanded  or 
operative  condition,  and  vice  versa. 

I  claim — 1.  A  crane  or  support  for  talking-machine  85 
horns  and  similar  articles,  comprising  an  up- 

right stem,  and  a  laterally  looped  or  bowed 
neck  pivotally  jointed  to  the  upper  end  of 
said  stem  and  adapted  to  support  the  horn 
by  suspension  from  its  upper  end,  said  neck  90 
consisting  of  sections  pivotally  jointed  to- 

gether, and  the  whole  being  adapted  to  fold 
together  into  a  reduced  compass. 

2.  A  crane  or  support  for  talking-machine 
horns  and  similar  articles,  comprising  an  up-  93 
right  stem,  and  a  laterally  looped  or  bowed 
neck  pivotally  jointed  to  the  upper  end  of 
said  stem  and  adapted  to  support  the  horn 
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by  suspension  from  its  upper  end,  said  neck 
consisting  of  a  lower  section  and  an  upper 
section  pivotallj^  jointed  together,  the  stem 
and  sections  of  the  neckhavingat  their  joints 
coacting  abutments  whereby  each  superposed 
part  is  supported  at  the  joint  in  operative 
position  upon  the  part  beneath  it,  the  parts 
being  so  related  as  to  fold  into  a  reduced  com- 

pass, \Tith  the  two  sections  of  the  neck  in  sub- 
stantial alinement  parallel  to  the  stem. 

In  testimony  whereof  I  have  afl&xed  my  sig- 
nature in  presence  of  two  witnesses. 

WILLIAM  E.  FURNISS. 
Witnesses: 

R.  M.   PlERSON, 
P.  W.  Pezzetti. 
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United  States  Patent  Office, 

THOMAS  B.  LAMBERT,  OF  CHICAGO,  ILLINOIS. 

PHONOGRAPH -RECORD. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  664,223,  dated  December  18, 1900. 

Application  filed  March  3, 1900.    Serial  No.  7,191.    (No  model.l 

To  all  luhom  it  may  concern: 
Be  it  known  that  I,  Thomas  B.  Lambert, 

a  citizen  of  the  United  States,  residing  at  Chi- 
cago, Illinois,  have  made  certain  new  and  use- 

5  fill  Improvements  in  Phonograph-C3'linders, 
of  which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  cheapen 
the  cost  of  phonographic  cylinders  by  employ- 

ing in  their  construction  a  cheaper  grade  of 
ID  material  for  the  main  body  of  the  cylinder 

than  has  heretofore  been  used  and  providing 
the  surface  of  the  cylinders  onl3' with  a  suffi- 

cient quantitj'  of  the  expensive  or  fine  ma- 
terial to  form  a  surface  or  coating  of  therequi- 

t5  site  homogeneous  character  on  which  the  im- 
pressions are  made;  and  ray  invention  con- 

sists in  the  features  and  details  of  construc- 
tion hereinafter  described  and  claimed. 

In  the  drawings,  Figure  1  represents  an  end 
20  view  of  one  of  my  improved  phonographic 

cylinders.  Fig.  2  represents  a  longitudinal 
section  taken  on  the  line  2  of  Fig.  1,  and  Fig, 
3  represents  a  longitudinal  section  of  a  cylin- 

der somewhat  modified  in  construction. 

25  In  making  my  improved  cjiinder  for  pho- 
nographs I  make  the  interior  body  of  the  cyl- 

inder of  a  composition  A  of  celluloid  or  other 
suitable  material,  which  may  be  formed  of 
coarse  and  cheap  ingredients  and  such  as 

30  would  not  be  of  the  quality  of  requisite  fine- 
ness, delicacy,  or  homogeneity''  to  receive  the 

impressions  adequate  for  use.  This  coarse- 
ness or  cheapness  of  the  ingredients  used  is 

represented  in  the  body  or  interior  of  the  cyl- 
35  inder  by  the  dots  in  the  drawings.  The  in- 

terior surface  or  form  of  the  cylinder  is  in- 
tended to  be  made  in  the  usual  way  to  adapt 

it  to  be  placed  on  the  mandrels  usuallj'  em- 
ployed in  phonographs  or  similar  machines 

40  and  need  not  be  described  in  detail  or  at 
length.  To  give  the  cylinder  the  fine  and  ho- 

mogeneous surface  or  exterior  adapted  to  re- 
ceive the  record  impressions,  I  provide  it  with 

a  coating,  cover,  or  veneer  B,  made  of  ma- 
45  terial  of  the  requisite  fineness.  This  coating 

or  veneer  may  be  composed  of  the  same  ma- 
terial as  that  forming  the  body  of  the  cylin- 

der, except  that  it  must  be  of  the  requisite 
fineness  and   delicacy   for  the   purpose  in- 

50  tended,although,if  preferred, it  may  be  formed 
of  different  suitable  material.      It   raaj'  be 

made  either  integral  with  the  body  of  the  cyl- 
inder or  as  a  separate  envelop  and  afterward 

applied.  In  either  case,  however,  due  regard 
should  be  had  to  their  relative  coefficients  of  55 
contraction  and  expansion,  so  that  as  expan- 

sion or  contraction  takes  place  due  to  changes 
of  temperature  little  or  no  strain  will  occur 
between  the  two,  so  as  to  insure  the  perma- 

nence of  their  form  and  relation.  60 
If  preferred,  a  solution  of  the  requisite  fine 

material  can  be  applied  to  the  exterior  sur- 
face of  the  cylinder,  so  as  to  form  the  cover, 

coating,  or  veneer  desired.  The  solution  in 
such  case  may  consist  of  the  same  material  65 
composing  the  body  of  the  cylinder,  except 
that  it  should  be  of  a  finer  or  superior  grade, 
so  as  to  be  of  a  more  homogeneous  quality  to 
present  an  exterior  surface  of  the  requisite 
fineness  to  receive  the  record  impressions.  70 
When  celluloid  is  used  both  for  tiie  body  of 
the  cjiinder  and  as  the  base  of  the  solution, 
the  solvent  that  I  prefer  to  employ  for  the  so- 

lution is  methyl  acetate  or  ethyl  acetate.  In 
treating  the  exterior  surface  of  the  cylinder  75 
to  the  solution  I  prefer  to  rotate  the  surface 
of  the  cylinder  instead  of  submerging  or  dip- 

ping, as  in  such  case  no  gi-eater  amount  of 
the  solution  will  be  required  than  to  cover  or 
veneer  the  exterior  surface.  80 

In  Fig.  3  I  have  shown  still  another  modi- 
fication. In  this  case  the  body  of  the  cylin- 

der is  formed,  as  already  explained,  of  cellu- 
loid or  similar  material.  To  make  the  exte- 
rior surface  of  sufficient  fineness  and  homo-  85 

geueity  to  receive  the  record  impressions  and 
reproduce  the  records  therefrom,  I  treat  such 
surface,  if  the  cjiinder  is  made  of  celluloid, 
with  a  solvent  such  as  methyl  acetate  or  ethyl 
acetate.  In  such  case  the  surface  of  the  cyl-  90 
inder  and  the  solvent  coming  in  contact  with 
it  forms  a  solution  over  the  surface  in  which 
the  finer  particles  are  brought  to  the  surface 
and  the  impurities  or  coaser  particles  left  at 
a  greater  depth  in  the  cylinder,  so  that  a  sur-  95 
face  is  produced  of  the  requisite  fineness  and 
quality  desired;  but  however  made  the  cji- 

inder is  formed  of  an  interior  body  portion 
of  coarse  or  cheap  material  and  an  exterior 
surface  of  fine  and  suitable  similar  material  100 
adapted  for  the  purpose  for  which  it  is  to  be 
used. 
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While  I  have  described  my  invention  as  it 
is  employed  in  the  manufacture  of  phono- 

graph-cylinders, yet  it  is  obvious  that  it  may 
be  used  in  the  manufacture  of  other  impres- 

sion-records besides  those  of  phonograph-ej^l- 
inders  and  that  it  is  not  necessary  in  order 
to  secure  the  benefits  of  the  invention  that 

the  impression-surface  be  made  in  cylindrical 
form,  as  it  is  apparent  that  the  invention  is 
applicable  to  all  cases  where  it  is  desired  to 
make  a  body  portion  of  coarse  pai"ticles  of 
celluloid  or  other  suitable  material  and  the 

surface  intended  to  receive  delicate  impres- 
sions of  a  finer  quality  of  the  same  material 

whether  the  impression-record  be  intended  for 
use  in  a  phonograph  or  other  similar  mech- 

anism or  whether  the  impression-surface  of 
such  record  be  curved  or  flat. 

What  I  regard  as  new,  and  desire  to  secure 
by  Letters  Patent,  is^  20 

1.  As  a  new  article  of  manufacture,  an  im- 
pressiou  -  record  having  its  body  portion 
formed  of  coarse  material  and  its  impression- 
surface  formed  of  similar  material  of  a  finer 
and  more  homogeneous  quality,  substantiallj^  25 
as  described. 

2.  As  a  new  article  of  manufactui-e,  an  im- 
pression -  record  having  its  body  portion 

formed  of  coarse  material  and  its  impression- 
surface  formed  of  similar  material  of  a  finer  30 
and  more  homogeneous  quality  iutegraj  there- 

with, substantially  as  described. 
THOMAS  B.  LAMBERT. 

Witnesses: 
Ephraim  Banning, 
Thomas  B.  McGregor. 
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United  States  Patent  Office. 

WILLIAM  HART,  OF  KIRKSVILLE,  MISSOURI. 

GRAPHO  PHONE- REPRODUCER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  665,601,  dated  January  8,  1901. 

Application  filed  November  2,  1899.    SeriallTo.  736,609.    (No  model.) 

To  all  whom  if  may  concern: 

Be  it  known  that  I,  William  Hart,  a  citi- 
zen of  the  United  States,  residing  at  Kirks- 

ville,  in  the  county  of  Adair  and  State  of 
5  Missouri,  have  invented  a  new  and  useful 
Graphophone-Reproducer,  of  which  the  fol- 

lowing is  a  specification. 
This  invention  relates  to  graphophone-re- 

producers  in  general,  and  more  particularly 
TO  to  the  construction  and  equipment  of  the 

sound-box  and  diaphragm;  and  it  has  for  one 
object  to  provide  means  for  counterbalanc- 

ing the  weight  of  the  sound-box  and  at  tlie 
same  time  for  holding  the  sound-box  yield- 

15  ably  with  the  stylus  in  engagement  with  the 
record,  the  construction  preventing  the  rat- 

tling and  other  noises  incident  to  looseness 
of  the  stj^lns  upon  the  record. 

A  further  object  of  the  invention  is  to  pro- 
2o  vide  a  construction  and  arrangement  of  dia- 

phragm which  will  permit  adjustment  of  the 
tension  of  the  diaphragm  in  a  simple  and  effi- 

cient manner. 
In  the  drawings  forming  a  portion  of  this 

J5  specification,  and  in  which  similar  numerals 
of  reference  designate  like  and  corresponding 
parts  in  the  several  views,  Figure  1  is  a  side 
view  of  the  sound-box  and  its  supporting- 
bracket  with  the  end  of  the  record  parts  being 

30  shown  in  section  and  parts  in  elevation.  Fig. 
2  is  a  view  similar  to  Fig.  1  on  a  similar  scale 
and  showing  in  elevation  a  modification  of 
the  means  for  holding  the  sound-box  in  the 
direction  of  the  record.     Fig.  3  is  a  view  simi- 

35  lar  to  Y\g.  2,  showing  a  different  means  for 
holding  the  sound-box  in  the  direction  of  the 
record. 

Referring  now  to  the  drawings,  10  repre- 
sents the  bracket  which  supports  the  souud- 

40  box,  and  which  bracket  has  the  usual  slide- 
bearing  11.  The  exteriorof  the  sound-box  is 
of  the  usual  construction  and  comprises  the 
diaphragm-receiving  frame  12  upon  the  rear 
side  and  radially  of  which  is  secured  a  sound- 

45  tube  13,  the  lower  end  of  which  is  provided 
with  trunnions  14,  which  have  a  bearing  in 
the  bracket  10.  The  lower  end  of  the  sound- 
tube  has  an  extension  15,  which  is  adapted  to 
receive  the  horn  or  the  ear-tubes.     The  front 

50  face  of  the  frame  12  is  dished,  as  shown,  and 
upon  this  front  face  and  engaging  the  outer 
edges  thei'eof  is  disposed  the  diaphragm,  com- 

prising two  disks  16  and  17,  of  metal  or  of 
other  suitable  material,  which  are  clamped 
upon  the  frame  12  through  the  medium  of  55 
a  common  clamping-ring  18,  provided  with 
clamping-screws  19.  Between  the  elements 
16  and  17  and  concentric  therewith  is  disposed 
a  rigid  ring  20  of  proper  diameter,  and  which 
is  preferably  circular  in  cross-section  or  has  60 
such  other  form  as  will  pause  it  to  engage  the 
elements  16  and  17  each  in  a  single  line.  Cen- 

trally of  the  elements  16  and  17  is  formed  a 
perforation,  through  which  is  passed  a  headed 
bolt  21,havingaclamping-nut22.  By  means  65 
of  this  nut  22  and  the  bolt  the  central  por- 

tions of  the  elements  16  and  17  may  be  brought 
together  and  the  tension  of  the  elements  thus 
increased,  the  increase  of  tension  being  of 
course  dependent  upon  the  thickness  of  the  70 
ring  20  and  con.sequent  normal  separation  of 
the  elements  and  also  upon  the  diameter  of 
the  head  of  the  bolt  and  of  the  nut. 

The  stylus  23  in  the  present  instance  is  sup- 
ported by  an  arm  24,  which  has  a  universal  75 

connection  with  the  sound-boxand  which  con- 
nection, as  also  the  arm,  is  constructed  in  ac- 

cordance with  a  prior  application  for  United 

States  patent  filed  by  me  on  the  22d  daj'^  of 
July,  1899,  and  which  application  bears  the  80 
Serial  No.  724,823.  The  head  of  the  bolt  21 
forms  the  engaging  surface  for  the  rear  end 
of  the  stylus  23,  the  opposite  end  of  the  stylus 
being  adapted  for  engagement  with  the  rec- 

ord, which  is  indicated  at  25.  85 
Connected  with  the  upper  closed  end  of  the 

sound-tube  13  or  with  any  other  suitable  por- 
tion of  the  sound-box  is  a  compound  curved 

arm  26,  which  extends  outwardlj^  and  up- 
wardly and  then  rearwardly  toapoint  bej'ond  90 

the  pivotal  connection  of  the  lower  end  of 
the  sound-tube  with  the  bracket  10,  and  the 
outer  end  of  this  arm  is  provided  with  a  sere w- 
thi'eaded  enlargement  27,  which  is  adapted 
to  receive  a  thumb-nut  28,  which  has  an  ex-  9; 
tension  29,  provided  with  a  peripheral  groove 
30.  With  this  groove  30  is  engaged  a  cord  or 
wire  31,  with  a  weight  32  attached  to  its  lower 
end.  This  weight  tends  to  counterbalance 
the  weight  of  the  sound-box  and  its  connected  too 
parts,  and  thus  to  neutralize  to  some  degree 
the  pressure  of  the  stylus  upon  the  record. 
By  shifting  the  thumb -nut  28  upon  the 
threaded  extension  27  the  position  of    the 
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weight  32  with  respect  to  the  pivotal  connec- 
tion at  14  may  be  vai-ied,  and  the  counterbal- 

ancing effect  of  the  weight  may  be  altered  to 
secure  the  best  results  under  different  condi- 

5  tions. 
One  effect  of  the  counterbalancing-weight  32 

is  to  cause  the  stylus  23  to  lie  so  lightly  against 
the  record  25  as  to  cause  the  sound-box  it- 

self to  yield  in  the  operation  of  the  machine, 
lo  and  thuscountei-act  to  some  extent  the  vibrat- 

ing effect  of  the  stylus  upon  the  diaphragm. 
In  order  to  prevent  this  action,  a  second  arm 
35  is  connected  with  the  bracket  10  and  ex- 

tends rearwardlj'  thereof  and  beyond  the  rear 
15  face  of  the  record.  The  outer  end  of  this 

arm  is  provided  with  a  hook  36,  which  is  en- 
gaged with  a  flexible  connection  37,  attached 

at  its  upper  end  to  the  free  end  of  a  spring- 
plate  38,  the  opposite  end  of  which  is  fixed  in 

20  a  block  39,  secured  to  the  sound-box.  The 
effect  of  the  spring-plate  38  will  be  readily 
understood,  and  in  its  upward  pull  upon  the 
connection  37  it  forces  and  holds  the  sound- 

box, with  the  stylus,  in  engagement  with  the 
25  record. 

Instead  of  employing  a  spring-plate  38  and 
the  connection  37  an  arm  40  (shown  in  Fig. 
2  of  the  drawings)  may  be  secured  to  the 
sound-box  in  the  same  manner  as  the  spring- 

.30  plate  38  and  in  the  same  position  and  may 
be  provided  with  a  hook  41  in  its  outer  end 
having  a  helical  spring  42  connected  there- 

with, the  opposite  end  being  attached  to  the 
hook  36. 

35  In  Fig.  3  is  shown  a  further  modification  in 
which  the  arm  35  is  omitted,  while  attached 
to  the  outer  end  of  the  spring-arm  44,  which 
is  carried  by  the  sound-box,  is  a  wire  or  cord 
45,  having  a  weight  46  attached  to  its  lower 

40  end,  this  wire  or  cord  passing  below  and  at 
the  rear  side  of  the  record  in  the  same  man- 

ner as  does  the  connection  37  and  the  helical 
spring  above  described. 

From  the  above  description  it  will  be  seen 
45  that  with  the  present  structure  the  tension  of 

the  diaphragm  may  be  varied  at  will  and  also 
that  the  pressure  of  the  stj'lns  upon  the  record 
may  be  modified  and  the  rebounding  of  the 
sound-box  prevented,  the  result  being  a  most 

50  efficient  operation  of  the  machine. 
What  is  claimed  is — 
1.  The  combination  with  a  pivoted  sound- 

box having  an  arm  connected  therewith  and 
extending  beyond  and  above  the  pivot  of  the 

55  box,  of  a  nut  having  threaded  engagement 
with  the  arm,  a  flexible  connection  attached 
to  the  nut,  and  a  counterbalancing-weight  at- 

tached to  the  connection. 

2.  The  combination  with  a  pivoted  sound- 
box having  an  arm  connected  therewith  and  60 

extending  bej'ond  its  pivot,  of  a  cord  adjust- 
ably connected  with  the  arm,  and  a  weight 

attached  to  the  cord  and  adapted  to  swing 
therewith. 

3.  The  combination  with  a  sound-box,  of  a  65 
diaphragm  comprising  two  disks  secured  at 
their  edges  to  the  box,  means  for  holding  the 
disks  separated  at  points  between  their  cen- 

ters and  'their  peripheries,  and  means  for 
drawing  the  disks  toward  each  other  to  in-  70 
crease  their  tension. 

4.  The  combination  with  a  sound-box,  of  a 
diaphragm  comprising  a  plurality  of  disks  se- 

cured to  the  box,  means  for  holding  the  disks 
separated  at  points  within  their  points  of  at-  75 
tachment  to  the  box,  and  means  for  varying 
the  distance  between  corresponding  other 
points  of  the  disks  to  vary  the  tension  of  the 
diaphragm. 

5.  The  combination  with  a  sound-box,  of  a  80 
diaphragm  comprising  two  disks  secured  at 
their  edges  to  the  box,  means  for  holding  the 
disks  separated  at  points  between  their  cen- 

ters and  their  peripheries,  and  means  for 
drawing  the  disks  toward  each  other  at  their  85 
centers  to  increase  the  tension  thereof. 

6.  A  diaphragm  comprising  two  plates  m\i- 
tually  connected  at  their  peripheries  and  nor- 

mally separated  at  points, and  means  for  draw- 
ing the  plates  toward  each  other  to  increase  90 

their  tension. 

7.  A  diaphragm  comprising  two  plates  rau- 
tuallj^  connected  at  their  peripheries  and 
adapted  to  vibrate  in  unison,  means  for  hold- 

ing the  disks  separated  at  points  and  means  95 
for  varj'ing  the  separation  of  the  plates  at 
other  points  to  vary  their  tension. 

8.  The  combination  with  a  sound-box,  of  a 
diaphragm  comprising  two  plates  connected 
at  their  edges  to  the  box,  a  ring  disposed  be-  roo 
tween  the  plates  and  in  engagement  there- 

with, a  headed  bolt  passed  through  the  plates 
within  the  inelosure  of  the  ring,  a  nut  upon 
the  bolt  adapted  to  draw  the  plates  toward 
each  other,  a  stylus-arm  mounted  upon  the  105 
box,  and  a  stylus  carried  by  the  arm  and 
adapted  for  engagement  with  the  bolt  to  trans- 

mit motion  to  the  diaphragm. 
In  testimony  that  I  claim  the  foregoing  as 

my  own  I  have  hereto  affixed  my  signature  in  no 
the  pi-esenee  of  two  witnesses. 

WILLIAM  HART. 

Witnesses: 
Myron  A.  Miller, 
Bess  Sands. 
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DUPLICATE  SOUND-RECORD  AND   PROCESS  OF  FORMING   SAME. 

SPECIFICATION  forminfir  t>art  of  Letters  Patent  Na  666,498,  dated  January  22, 1901. 

&pplioationfiled  HarohS,  1899.    Serial  5o.  708,183.    (Ko  model.) 

To  all  ivhom-  it  may  concern: 
Be  it  known  that  I,  Frank  L.  Capps,  a  citi- 

zen of  the  United  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  certain  new  and  useful 
Improvements  in  Processes  of  Forming  Du- 

plicate Sound-Records,  of  which  the  following 
is  a  specification. 

The  object  of  ray  invention  is  to  econoraic- 
•o  ally  prodnce  and  duplicate  sound-records. 

There   are   two    methods   of   duplicating 
sound-records  now  commonly  employed.  The 
first  of   these   methods   is  the  mechanical 

method,  carried  out  by  asuitable  dupUcating- 
f5  machine  provided  with  reproducing  and  re- 

cording styli,  which  respectively  follow  tiie 
record-groove  of  a  rotating  master-record  and 
cut  a  duplication  of  the  record  in  a  corre- 

spondingly supported  and  operated  blank. 
ao  This  mechanical  method  produces  a  satisfac- 

tory d  nplicate ;  but  a  single  master- record  can 
be  used  only  a  limited  number  of  times,  mak- 

ing the  cost  of  the  duplicates  proportionately 
large.     The  other  method  which  is  commonly 

as  practiced  consists  in  electroplating  a  master- 
record,  then  by  suitable  means  removing  the 
master-record  from  the  electroplate,  which 
forms  a  cylindrical  matrix,  backing  up  the 
matrix  and  supporting  it  in  a  hot- water  or 

30  steam  warming- jacket,  then  putting  a  blank 
of  the  proper  size  within  the  cylindrical  ma- 

trix, supporting  it  therein  until  it  becomes 
slightly  softened  by  the  heat  of  the  surround- 

ing jacket,  and  then  applying  a  niandrel  or 
35  former  to  the  softened  blank  and  forcing  it 

into  intimate  contact  with  the  matrix-surface 
of  the  electroplate,  and  finally  removing  the 
electroplate-matrix  with  attached  blank  and 
cooling  in  a  t-ef  rigerator  to  cause  the  blank  to 

40  contract  so  that  it  may  be  removed  from  the 
matrix.  This  process  also  produces  satisfac- 

tory results,  but  is  a  long  and  tedious  process, 
requiring  skilled  labor,  and  although  less 
expensive  than  the  mechanical  method  this 

45  electroplating  method  is  not  altogether  satis- 
factory. 
My  present  invention  is  distinguishable 

from  the  aliove-described  processes  and  the 
matrices  and  blanks  produced  thereby  in  that 

50  my  process  is  a  '"wet"  process  or  "dipping" 
process  of  producing  sound-records  and  my 

matrices  and  records  are  formed  in  or  upon 
films  resulting  from  the  evaporation  of  a  so- 

lution of  a  suitable  owtterial. 
Broadly  considered,  my  improved  process  55 

consists  in  first  forming  adnplicating-matrix 
by  dipping  a  master-record  in  a  solution  of  a 
suitable  material  or  flowing  the  solution  upon 
the  master-record  or  otherwise  bringing  the 
solution  (in  a  fluid  or  semifluid  ̂ jtate)  into  in-  60 
timate  contact  with  the  record,  then  remov- 

ing the  master-record  from  the  matrix,  and 
finally  impressing  a  suitable  material  into  the 
matrix  or  electroplating  the  film-matrix  or 
dipping  the  matrix  into  a  solution  of  a  desired  65 
material  or  otherwise  bringing  the  solution 
(in  a  fluid  or  semifluid  state)  into  intimate 
contact  with  the  matrix  for  the  purpose  of 
forming  a  record.  The  record  so  produced  is 
detached  from  the  matrix  and  maybe  mount-  70 
ed  upon  a  suitable  backing,  if  necessary,  for 
strength.  The  duplicating-matrix  may  be 
used  over  and  over  again  an  unlimited  num- 

ber of  times,  as  there  is  practically  no  wear 
upon  it  in  making  the  records.  75 

More  specifically,  my  improved  process  con- 
sists, preferably,  in  forming  a  duplicate  rec- 

ord by  dipping  the  master-record  in  or  other- 
wise coating  it  with  a  fluid  solution  of  some 

suitable  material,  such  as  gelatin,  then  allow-  80 
ing  the  coated  record  to  cool  and  dry,  the 
gelatin  or  other  suitable  material  forming  a 
tough  and  elastic  film-matrix  u  pon  the  master- 
record,  then  breaking  or  otherwise  removing 
the  master-record  from  the  matrix  formed  by  85 
the  film  of  hardened  gelatin  or  other  material, 
then  dipping  the  gelatin  matrix  into  the  fluid 
solution  of  asuitable  material,  such  as  cellu- 

loid, (or  applying  to  the  matrix  a  backing- 
sheet  of  celluloid  paper  or  other  material  coat-  90 
ed  with  celluloid  solution  or  other  impressi- 

ble material,)  then  allowing  the  same  to  dry, 
and  finally  separating  the  celluloid-film  rec- 

ord from  the  gelatin  matrix  and  applying  a 
suitable  strengthing  backing  to  it.  05 

If  desired,  the  celluloid  duplicate  may  be 
employed  as  a  master- record,  from  which  du- 

plicates are  cut  upon  the  ordinary  blanks  of 
commerce  in  the  usual  way  with  a  mechan- 

ical duplicating-niachine.  100 
tVheu  the  commercial  water  solution  of 

gelatin  is  employed  in  the  formation  of  the  ma- 
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trix  from  the  master-record,  it  is  necessarj'in  ' 
inakinj?  the  duplicate  record  therefrom  to  em- 
ploj^H' material  which  will  not  affect  the  gela- 

tin— such,  for  instance, as  an  alcohol  and  ether 
5  solution  of  celluloid  or  an  easilj'-fusible  com- 

position of  wax  and  rosin.  If  the  gelatin  is 
rendered  waterproof  by  the  addition  of  bichro- 

mate of  potash  and  exposure  to  the  sun,  many 
more  materials — such  as  vvater-glass,  plaster- 

lo  of-paris,  starch,  and  other  material  having 
water  in  their  composition — become  availaj)le 
for  use  in  fo-ming  the  duplicate  records  and 
the  scope  of  the  invention  thereby  gre^Jy  en- 
larged. 

15  My  invention  consists,  further,  of  the  im- 
proved film-matrix  and  the  improved  film- 

record  formed  from  solutions  of  suitable  ma- 
terials,as  hereinafter  more  particiilarlj^  point- 

ed out. 
20  My  invention  consists  of  further  features 

of  improvement  aneilDiry  to  the  above-m<^n- 
tioned  main  features,  and  in  order  that  my 
invention  may  be  fully  understood  I  will  first 
describe  the  same  with  reference  (o  the  ac- 

25  companying  drawings  and  afterward  point 
out  the  novelty  with  more  particularity  in  the 
annexed  claims. 

In  said  drawings,  Figure  1  is  a  longitudinal 
sectional  view  of  a  cjdindrical  master- record 

30  formed  in  the  usual  way  upon  a  sound-record- 
ing machine.  Fig.  2  is  a  similar  view  show- 
ing the  master-record  with  its  attached  gela- 

tin-film matrix  formed  by  dipping  the  master- 
record  in  a  fluid  gelatin.     Fig.  3  is  a  detail 

35  sectional  view  of  the  gelatin-film  matrix  de- 
tached from  the  master-record  by  breaking 

or  otherwise  removing  the  master- record. 
Fig.  4  is  a  similar  view  representing  the  gela- 

tin-film matrix  with  the  attached  celluloid- 
40  film  record  formed  by  dipping  the  matrix  in 

a  solution  of  celluloid  or  otherwise  forming 
the  celluloid  or  other  material  therein.  Fig. 
5  is  a  detail  view  of  a  separated  celluloid-film 
record.     Fig.  6  is  a  similar  view  representing 

45  the  film-record  having  a  suitable  backing  fit- 
ted within  it,  the  backing  being  shown  as 

made  of  a  suitable  material  molded  into  the 
film-record. 

The  original  or  master  record  1,  formed  in 
50  the  usual  way  upon  a  sound-recording  ma- 

chine, if  dipped  in  a  solution  of  gelatin  to 
form  agelfitin-fllm  matrix  2  upon  its  record- 
surface.  The  record  may  be  dipped  a  suf- 

ficient number  of  times  to  form  a  film  of  the 
55  desired  thickness,  the  coating  being  allowed 

to  cool  and  partly  evaporate  and  dry  between 
the  dippings.  The  master- recoi'd,  with  at- 

tached film-matrix  2,  is  then  put  aside  to  dry 
for  about  twelve  hours,  when  the  film  of  gel- 

60  atin  will  assume  a  hard  horny  aspect.  The 
film-coated  master-record  is  then  taken  in  the 
hand  and  with  a  steel  bar  of»  other  suitable  in- 

strument is  given  two  or  three  sharp  blows  to 
crack  the  master-record  within  the  film-ma- 

65  trix,  when  the  pieces  of  the  master-record*will 
readily  fall  out,  leaving  a  filtn-matrix  with  a 
perfect  clear-cut  negative  record  upon  its  In- 
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ner  surface.  The  film-matrix  2,  formed  ns 
just  described,  is  then  takeii  and  dipped  in  a 
solution  of  suitable  material,  such  as  cellu- 

loid, it  being  dipped  a  sufficient  number  of 
times  to  produce  a  film-record  8  of  the  proper 
thickness.  This  coated  matrix  is  then  al- 

lowed to  dry,  and  the  celluloid-film  record  3 
will  be  readily  detachable  from  the  matiix. 
In  making  the  solution  of  celluloid  for  pro- 

ducing the  film-record  'I  may  add  a  proper 
quantity  of  a  suitable  material  to  cause  the 
solution  to  contract  in  drying,  so  as  to  cause 
the  film  to  be  separated  from  the  matrix  and 
facilitate  its  removal. 

In  place  of  dipping  the  film-matrix  in  asoht- 
tion  of  celluloid  I  may  take  a  sheet  of  cellu- 

loid and  coat  its  surface  with  a  celluloid  solu- 
tion and  impress  the  surface  coated  with  the  85 

semifluid  material  against  the  matrix-face  of, 
the  film-matrix,  the  jointed  ends  of  the  cellu- 

loid sheet  beiug  cemented  by  the  celluloid 
solution  and  the  ridge  or  uneven  portion  of 
thejoint  pressed  out  against  the  matrix.  The 
matrix,  with  celluloid  impressed  apon,  it  is 
then  allowed  to  dry,  and  the  evaporation  or 
drying  out  of  the  alcohol  and  ether  of  the 
celluloid  solution  forms  a  vacuum  between 
the  celluloid  sheet  and  matrix  and  causes 

the  celluloid  to  eloselj'  adhere  t'o  the  matrix 
and  faithfully  reproduce  the  record  thereof. 
When  the  celluloid  and  its  flhn-coated  sur- 

face have  become  perfectly  dry,  so  as  to  form 

practically  an  integral  cylindrical  record  with- 
in the  matrix-cylinder,  I  separate  the  cellu- 

loid record  from  the  matrix  by  bending  the 
celluloid  record  inwardly  away  from  the  ma- 

trix at  different  points  and  then  partially  col- 
lapsiiig  the  record  to  allow  it  to  be  withdrawn 
from  the  matrix.  This  bending  and  collaps- 

ing of  the  celluloid  record  within  the  matrix 
doesnotinjuretherecordjbecauseofitselastic 
nature. 

In  place  of  the  use  of  celluloid  for  the  rec- 
ord I  may  employ  a  mixture  of  beeswax  and 

rosin.  The  ordinary  record  of  commerce  is 
made  up  of  stearic  acid,  aluminium  or  a  suit- 

able salt  of  almnininm,  and  caustic  potash 
fused  together  into  an  intimate  mass,  which  115 
is  molded  into  the  desired  shape.  This  ma- 

terial has  a  very  high  melting-point  and  could 
not  be  molded  in  a  matrix  of  gelatin  fo/med 
according  to  my  process,  as  the  heat  of  the 
material  in  a  fluid  state  would  melt  the  rec-  120 

ord  upon  the  gelatin  matrix.  I  have  discov- ered that  a  mixture  of  rosin  and  beeswax  can 

be  kept  in  fluid  state  at  a  very  low  tempera- 
ture— lower,  in  fact,  than  the  beeswax  alone — 

and  AS  the  rosin  tempers  the  wax  and  removes  125 
its  objectionable  viscous  quality  I  am  able  to 
form  a  very  satisfactory  record  of  this  mate- 

rial. The  mixture  of  rosin  and  beeswax  in 

about  equal  proportions  is  flowed  into  the  gel- 
atin-film matrix  or  the  matrix  is  dipped  into 

the  fluid  mixture  and  the  mixture  forms  upon 

the  matrix,  as  in  the  use  of  the  semifluid  so- 
lution of  celluloid.  The  beeswax-and-rosin 

record  is  allowed  to  dry  and  harden,  and  in 
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drying  it  contracts  and  separates  from  the 
film-matrix  and  can  readily  be  removed. 

If  desired,  a  suitable  paper  ba(;king  may  be 
coated  with  a  film  of  celluloid  or  other  snit- 

5  able  record -forming  solution  and  the  semi- 
fluid film-surface  impressed  against  the  ma- 

trix to  form  the  phonographic  record.  The 
paper  backing  may  be  in  anj'  preferred  shape 
to  suit  the  machine  for  which  the  record  is 

TO  prepared. 
Any  other  material  suitable  for  the  body 

of  the  record  may  be  covered  with  the  im- 
pressible fluid  or  semifluid  material  and  a 

record  impressed  upon  it,  as  above  described, 
15  without  departing  from  the  spirit  of  ray  in- 

vention. 
One  disadvantage  in  the  use  of  the  ordinary 

commercial  solution  of  gelatin  in  forming  the 

matrices  is  that  the  gelatin  'is  soluble  in  wa- 20  ter,  and  therefore  materials  having  water  in 
their  composition  cannot  be  emplo\'ed  to  form 
the  records.  To  avoid  this  objection,  I  pro- 

pose to  render  the  gelatin  solution  waterproof 
by  mixing  with  the  solution  a  suitable  quan- 

25  tily  of  bichromate  of  potash  and  then  expos- 
ing the  mixture  to  the  sun.  As  is  well  known, 

this  will  produce  a  waterproof  gelatin  solu- 
tion. With  the  matrix  formed  of  this  water 

proof  gelatin  it  is  possible  to  use  many  ma- 
30  terials,  such  as  silicate  of  soda,  plaster-of- 

paris,  starch,  and  other  materials  which  con- 
tain water.  The  waterproofing  of  the  gela- 

tin greatly  broadens  the  scope  of  my  inven- 
tion, as  many  materials  become  available  for 

35  making  the  records  which  could  not  other- 
wise be  used. 

The  record  formed  as  above  descriUed  may 
or  may  not  be  of  sufticient  strength  in  itself 
to  withstand  the  wear  and  tear  to  which  a  rec- 

40  ord  is  subjected.  If  the  record  is  a  mere  film, 
as  when  made  of  celluloid  solution,  it  Is  nec- 

essary to  strengthen  it  bj'  providing  it  with 
a  suitable  backing.  This  backing  may  be  a 
properly-shaped  paper  form  or  it  may  be  plas- 

45  ter-of-paris  or  other  material  4,  molded  into 
the  film-record  around  a  suitable  mandrel  or 
former.  In  Fig.  6  I  have  shown  the  film-rec- 

ord upon  a  backing  4  of  molded  material, 
siich  as  plaster-of-paris. 

50      It  will  of  course  be  understood  that  I  do  not 
litujit  myself  to  any  particular  shape  of  rec- 

ord, my  invention  being  equallj^  applicable 
for  making  a  cylindrical  or  a  flat  record. 

In  using  the  term  "dipping"  I  mean  to 
55  cover  flowing  the  fluid  coating  niaterial  upon 

the  matrix  oi-  record  surface,  immersing  the 
matrix  or  master-record  in  the  coating  mate- 

rial, or  otherwise  covering  the  matrix  or  rec- 
ord surface  wiih  the  impressible  fluid  orsemi- 

60  fluid  material. 
As  above  stated,  the  reconl  may  be  made 

from  tlie  film-matrix  by  electroplating  in  the 
usual  well-known  waj'^  without  departing 
from  llie  Hpirit  of  my  invention. 

65  I  would  hi've  it  understood  that  tho.se 

claimsemploy'.ngsuch  expressions  as  "bring- 

ing a  solution  of  a  suitable  material  into  con- 

tact with  the  matrix  (or  record)  surface '*^are intended  to  co'^er  the  use  of  j"  suitable  mate- 
rial in  any  impressible  state,  whether  fluid  or  70 

pemifluid  and  whether  the  material  is  applied 
direct  to  the  matrix  or  record  or  is  first  ap- 

plied to  a  backing  or  botly  material  and  af- 
terward brought  into  contact  with  the  matrix 

or  record.  75 
Having  thus  described  my  invention,  what 

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

1.  The  herein-described  process  of  produc- 
ing sound-records,  which  consists  in  forming  80 

a  matrix  of  the  desired  record,  then  coating 
the  matrix  with  a  solution  of  a  suitable  ma- 

terial to  form  thereon  a  film-record, and  finally 
separating  the  film-record  from  the  matrix, 
as  set  forth.  85 

2.  The  herein-described  process  of  produc- 
ing sound-records,  which  consists  in  forming 

a  matrix  of  the  desired  record,  then  dipping 
the  matrix  in  a  solution  of  a  suitable  mate- 

rial, then  allowing  the  coated  matrix  to  dry  go- 
to form  upon  the  matrix  a  film-record,  and 

finally  separating  the  film -record  from  the 
matrix,  substantially  as  set  forth. 

3.  The  herein-described  process  of  forming 
matrices  of  sound-records,  which  consists  in  95 
coating  a  master-record  with  a  solution  of  a 
suitable  material  and  allowing  it  todry  there- 

on to  form  upon  the  master-record  a  film- 
matrix,  and  then  removing  the  master-record, 
as  set  forth.  loc 

4.  The  herein-described  process  of  forming 
matrices  of  sound-records,  which  consists  in 
dipping  a  master-record  in  a  solution  of  a 
suitable  material,  allowing  the  coated  master- 
record  to  dry,  and  finally  removing  the  mas-  105 
ter-record  from  the  film-matrix,  substantially 
as  set  forth. 

5.  The  herein-described  process  of  dupli- 
cating sound-records  which  consists  in  coat- 

ing a  master  record  with  a  solution  of  a  suit-  i  ic 
able  material  and  allowing  it  to  dry  to  form 
upon  the  master- record  a  film-matrix,  then 
removing  the  master-record  from  the  film- 
matrix,  and  finally  forming  a  suitable  mate- 

rial in  the  film-matrix  and  removing  the  ma-  115 
trix  from  the  duplicate  record  thereby  pro- 

duced, substantially  as  set  forth. 
6.  The  herein-described  process  of  duplicat- 

ing sound-records,  which  consists  in  dipping 
or  flowing  a  suitable  coating  material  opon  a  120 
master-record,  allowing  the  same  to  dry  and 
harden  upon  the  record,  then  removing  the 
master-record  from  the  matrix  thus  formed, 
and  finally  forming  a  duplicate  record  in  or 
upon  the  matrix,  substantially  as  set  forth.  125 

7.  The  herein-described  process  of  duplicat- 
ing sound-records,  which  consists  in  dipping 

a  master-record  in  a  solution-of  a  suitable 
material,  thereby  forming  a  film-matrix  upon 
the  master-record,  next  removing  the  master-  130 
record  from  the  film-matrix,  then  dipping  the 
film-matrix  in  a  solution  of  suitable  material 
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to  form  a  film-record  thereon,  then  separat- 
ingf  the  film-record  from  the  matrix,  substan'- 
tially  as  set  forth. 

8.  The  herein-described  i)rocess  of  diiplicat- 
5  inij sound-records,  which  consists  in  dipping 

a  master-record  iti  a  solution  of  gelatin  and 
allowing  it  to  dry,  thereby  forming  a  film- 
matrix  upon  the  master-record,  next  break- 

ing or  otherwise  removing  the  master- record 
10  from  the  film-matrix,  then  dipping  the  film- 

matrix  in  asohition  of  celluloid  and  allowing 
it  to  dry,  forming  a  film-record  upon  the  ma- 

trix, then  separating  the  film-record  of  cel- 
luloid from  the  matrix,  substantially  as  set 

15  forth. 
9.  The  herein-described  processof  duplicat- 

ing sound-records,  which  consists  in  dipping 
a  master-record  in  a  solution  of  gelatin  and 
allowing  it  to  dry,  thereby  forming  a  fllm-ma- 

20  trix  upon  the  master- record,  next  breaking 
or  otherwise  removing  the  master-record  from 
the  film-matrix,  then  dipping  the  film-matrix 
in  a  solution  of  celluloid  and  allowing  it  to 
dry,  formiag  a  film-record  upon  the  matiix. 

25 

30 

then  removing  the  film-record  of  celluloid 
from  the  matrix,  and  finally  mounting  it 
upon  a  suitable  backing,  substantially  as  set 
forth. 

10.  The  herein-described  process  of  dupli- 
cating sound-records  which  consists  in  dip- 

ping a  master-record  in  a  waterproof  solution 
of  gelatin,  then  removing  the  master-record 
from  the  film -matrix  formed  upon  the  same 
and  finally  forming  a  duplicate  record  in  the 
waterproof  gelatin  matrix  and  removing  the  35 
record  thus  formed  from  the  matrix,  sub- 
stantiallj'  as  set  forth. 

11.  As  an  article  of  manufacture,  a  sound- 
record  consisting  of  irrognlarities  correspond- 

ing to  sound-waves,  tlie  same  beins  molded  40 
upon  a  horny  STirface  formed  by  the  evapora- 

tion of  a  solution  uiion  a  suitable  matrix-sur- 
face, substantially  as  described. 

FRANK  L.  CAPPS. 

Witnesses: 
A.  B.  C.  Salmon, 
N.  Cartkr. 
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To  all,  whom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  New  York  city,  county  of  New 
York,  State  of  New  York,  have  invented  cer- 

tain new  and  nseful  Improvements  in  Dia- 
phragms for  Use  in  Sound-Boxes,  of  which  the 

following  is  a  specification. 
M^^  invention  relates  to  son nd-reprodncing 

apparatus,  and  is  more  specifically  designed 
to  produce  an  improved  form  of  diaphragm 
for  use  in  sound-boxes  on  talking-machines 
for  recording  or  reproducing  sounds  mechan- 
ically. 

The  preferred  form  of  appai'atus  embody- 
ing my  invention  is  illustrated  in  the  accom- 

panying sheet  of  drawings,  in  which — 
Figure  1  is  a  longitudinal  section  of  a  sound- 

box embodying  my  invention.  Fig.  2  is  a  de- 
tail view  of  one  form  of  diaphragm. 

Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 
The  bodj^  of  the  sound-box  consists  of  a 

tube  1,  with  a  flange  2  recessed  on  its  outer 
face  in  the  usual  manner.  Within  this  cir- 

cular recess  are  confined  the  washers  3  4  of 

any^itahle  rnat.erial — leather,  rubb&ryOr  thg.. 

iTEe— ̂ d  these  aFe"heldln  position  by  an  an- 
fiular  face-plate  5  of  any  convenient  shape 
and  material,  said  face-plate  being  fastened 
to  the  flange  2  of  the  sound-box  by  screws  6  6 
or  otherwise. 

Areproducing-needleV  is  carried  in  a  repro- 
ducer-arm 8,  mounted  on  the  spring-plate  9, 

35  fastened  to  the  body  of  the  reproducer  by  the 
screw  10.     Of  course  any  equivalent  mount- 

ing could  be  substituted  for  that  shown.    The 
inner  end  of  the  reproducer-arm  8  rests  against 
the  diaphragm  11,  which  in  my  invention  is 

40  made  with  serrated  edge  12.     These  serrations 
may  be  of  any  convenient  form,  but  prefer- 

ably of  the  triangular  shape  shown.     The  ser- 
rations 12  ai'e  firmly  held  between  the  oppos- 

ing surfaces  of  the  washers  3  and  4  or  other 
45  forms  of  opposing  surfaces  adapted  to  be 

forced  together  by  the  clamping  action  of  the 
face-plate  5  upon  the  flange  2. 

One  point  of  my  invention  is  the  holding 
of  the  diaphragm  11  by  the  projecting  serra- 

50  tions  12  only  and  the  vari'ingof  the  action  of 
the  diaphragm  by  varying  the  amount  which 
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the  pressing-surfaces  overlap  said  serrations. 
If  a  stiff  diaphragm  is  desired,  the  washers  3 
and  4  or  other  equivalents  are  caused  to  over- 

lap the  entire  portion  of  the  serrations  down  55 
to  the  broken  line  13,  Fig.  2.  If  more  flexi- 

ble diaphragm  action  is  required,  the  oppos- 
ing surfaces  are  caused  to  overlap  only  a  por- 

tion of  said  serrations — as,  for  instance,  down 
to  the  broken  line  14  or  some  other  point  se-  60 
lected  to  produce  the  desii'ed  adjustment  of 
the  diaphragm.  The  diaphragm  when  cut  in 
this  form  may  be  made  of  a  variety  of  ma- 

terials; but  I  prefer  to  make  it  of  linen  or 
equivalent  textile  or  parchment-like  fabric.  65 
A  single  thickness  maj'  be  used  or  the  dia- 

phragm may  be  built  up  to  a  plurality  of 
thicknesses,  the  adjacent  sheets  being  held 
together  by  an  intervening  layer  of  adhesive 
material,  such  as  flshglue.  In  Fig.  2  such  a  70 
construction  is  shown, one  of  the  sheets  IP  be- 

ing left  flat,  while  the  upper  sheet  11  is  rolled 
back  partly.  Various  forms  of  linen  fabric 
may  be  employed;  but  I  find  the  best  results 
to  be  produced  by  the  use  of  the  ordinary  75 
linen  tracing-cloth,  which  may  be  first  soaked 
to  partly  remove  the  sizing  with  which  it  is 
treated  to  fit  it  for  use  as  a  tracing  material. 
The  mode  of  operation  of  my  invention  is 

of  course  evident  from  the  foregoing  descrip-  80 
tion. 

The  diaphragm  being  preferably  built  up 
of  several  sheets  of  linen  with  intermediate 

layers  of  fish-glue  or  said  diaphragm  being 
formed  of  other  materials,  the  same  is  cut  or  85 
stamped  in  the  form  shown  in  Fig.  2  and  the 
serrated  edges  are  grasped  between  the  op- 

posing surfaces  of  the  washers  3  and  4  or 
other  adjustable  surfaces,  which  are  forced 
together  by  the  clamping  action  produced  90 
by  assembling  the  parts  of  the  reproducer. 
The  reproducer-arm  2  is  then  adjusted  in  po- 

sition with  its  inner  end  bearing  on  the  center 

of  said  diaphragm  and  the  sound-box  is  com- 
plete and  ready  for  use.  95 

The  advantages  of  my  invention  lie  in  the 
great  purity  of  tone  produced  by  it,  which  is 
entirely  free  from  the  ordinary  metallic  sound 
of  sound-reproducing  apparatus, in  the  cheap- 

ness of  the  resulting  construction,  the  neces-  loc 
sity  of  using  mica  or  other  high-priced  mate- 

rial being  avoided  and  the  use  of  cheap  leather 
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washers  being  possible  in  place  of  washers  of 
high-priced  material  usually  necessary,  in  the 
non-liability  of  the  diaphragm  to  be  affected 
by  climatic  changes  or  age,  and  in  the  ease  of 
adjustment  of  said  diaphragm  as  to  flexibility 
by  simply  varying  the  amount  by  which  the 
opposing  surfaces  of  the  holding-rings  over- 

lap the  serrations  at  the  edge  of  the  dia- 
phragm. 

It  is  evident,of  course, that  various  changes 
could  be  made  in  the  details  of  construction 
shown  without  departing  from  the  spirit  and 
scope  of  my  invention  so  long  as  the  princi- 

ple of  operation  or  the  relative  shape  and  ar- 
rangement of  parts  is  preserved.  Various 

other  materials  might  be  used  for  the  dia- 
phragm and  the  shape  of  serrations  might  be 

varied.  Otherconstructionsof  holding-rings 
might  be  substituted  for  the  loose  washers  3 
and 4  and  other  means  of  clamping  said  hold- 

ing-rings might  be  employed;  but  all  these  I 
consider  changes  in  form  and  not  of  substan- 

tial variations  from  iHy  invention. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by  25 
Letters  Patent,  is — 

1.  A  diaphragm  for  talking-machines  hav- 
ing a  serrated  edge  composed  of  saw-shaped 

teeth  of  the  material  composing  the  body  of 
the  diaphragm.  30 

2.  The  combination  of  a  sound-box  having 
opposing  diaphragm-retaining  surfaces,  a  dia- 

phragm having  serrated  edges  projecting  be- 
tween said  opposing  surfaces,  and  means  for 

clamping  the  surfaces  down  upon  the  serrated  35 
edges  of  the  diaphragm. 

3.  The  combination  of  a  sound-box  having 
opposing  diaphragm -retaining  surfaces, a  dia- 

phragm of  textile  fabric  having  serrated  edges 
projecting  between  said  opposing  surfaces,  40 
and  means  for  clamping  the  surfaces  down 
upon  the  serrated  edges  of  the  diaphragm. 

Signed  by  me  at  New  York  city  this  20th 
day  of  May,  1899. 

LOUIS  P.  VALIQUET. 
Witnesses: 

Lilian  Foster, 
Ernest  O.  Clapp. 
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To  all  whornj  it  may  concern: 
Be  it  known  that  I,  James  K.  Reynard,  of 

Newark,  New  Jersey,  have  invented  a  new 
and  useful  Improvement  in  Permanent  Copies 

5  of  Sound-Records  or  the  Like,  which  is  fully 
set  foi'th  in  the  following  specification. 

This  invention  relates  to  permanent  or  in- 
destructible copies  of  surfaces  containing 

minute  irregularities,  such  as  sound-records; 
lo  and  it  consists  in  the  employment  of  certain 

steps  that  are  of  great  advantage  in  produc- 
ing such  copies  commercially,  and  particu- 

larly in  the  method  of  building  up  a  substan- 
tial yet  faithful  matrix,  in  building  up  a  sub- 

15  stantial  celluloid  structure  containing  the 
permanent  copy,  and  in  the  improved  matrix 
and  permanent  copy  produced  by  the  novel 
steps  of  my  improved  process. 

Briefly  stated,  the  new  process  is  as  follows : 
2o  The  matrix  is  first  formed  in  any  approved 

manner,  but  preferably  as  hereinafter  de- 
scribed. It  is  then  mounted,  preferably  in 

a  manner  to  be  described,  for  convenience  in 
handling,  after  which  it  is  separated  from  the 

2$  master.  The  permanent  or  indestructible 
copy  is  then  formed  by  first  coating  the  sur- 

face of  this  matrix  with  a  thin  film  of  liquid 
or  semiliquid  celluloid,  which  ultimately  con- 

stitutes the  outer  surface  of  the  permanent 
30  copy,  next  placing  on  this  celluloid  film  when 

dry  a  film  of  some  suitable  adhesive  material, 
such  as  chromatized  gelatin,  and  then  coat- 

ing the  surface  of  this  adhesive  film  with  a 
second  celluloid  film.     These  alternate  steps 

35  may  be  repeated,  if  desired.     A  convenient 
support  or  backing  may  be  supplied  to  this 
built-up  structure,  and  the  matrix  and  its 
mounting  are  finally  removed. 

The  application  of  this  invention  is  not  lim- 
40  ited  to  any  particular  shape  of  article  to  be 

copied,  but  will  be  described  at  length  as  ap- 
plied to  producing  a  permanent  copy  of  the 

ordinary  cylindrical  sound-record  for  grapho- 
phones,  (or  phonographs.)     It  will  be  best 

45  understood  by  reference  to  the  accompanying 
drawings,  in  which — 

Figures  1  to  10  are  sectional  views,  and 
Fig.  11  an  elevation,  illustrating  the  succes- 

sive steps  and  showing  the  films  or  layers 
50  considerably  exaggerated. 

The  matrix  is  by  preference  formed  as  fol- lows: I   first  coat  the  master  1  with  a  thin 
film  2  of  some  suitable  material  that  will  not 
injuriously  affect  the  material  of  which  the 
master  is  composed  and  that  can  receive  and  55 
retain  a  true  copy  in  reverse  of  the  minute 
irregularities  to  be  copied.     I  prefer  a  solu- 

tion of  gelatin,  preferably  chromatized  gela- 
tin.    This  coating  is  allowed  to  dry  gradually 

and  evenly,  so  as  to  leave  a  uniform  film    2  60 
over  the  whole  surface  to  be  copied.     (See 
Fig.  1.)     This  constitutes  the  true   matrix 
and  is  a  hard  horny  film  of  great  toughness. 

When  this  film  2  is  thoroughly  dry,  it  is  ex-    ' 
posed  to  the  sunlight,  which  gives  it  a  some-  65 
what-clouded  appearance,    the  actinic  rays 
hardening  it.     The  matrix  has  then  to  be  sup- 

plied with   a  mounting.     Where  gelatin  is 
used,  I  find  it  convenient  to  coat  the  gelatin 
film  with  a  varnish,  as  shellac  3,  (see  Fig.  2,)   70 
and  when  this  coat  3  is  dry  I  apply  a  coating  of 
some  suitable  material,  such  as  wax,  herein- 

after referred  to,  after  which  the  whole  struc- 
ture is  fitted  with  a  metal  holder  4:  for  con- 

venience  in   handling.     (See  Fig.  4.)     The  75 
shellac  serves  a  threefold  purpose.    It  clasps 

the  gelatin  film  closely  and  truly  to  the  sur- 
face of  the  master  and  prevents  it  from  blis- 

tering  off  and  from  warping   or  wrinkling 
when  removed  from  the  master,  the  alcohol  80 
in  the  shellac  affects  the  gelatin  film,  render- 

ing it  slightly  elastic  and  less  brittle  and 
liable  to  crack,  and  the  wax  mixture  of  which 

the  backing   for   the   matrix   is   preferablj' 
formed  will  adhere  to  shellac  more  readily  85 

than  to  the  gelatin.     A  second  coat  of  shel- 
lac may  be  applied,  if  desired.     For  a  reason 

to  be  explained  later  I  find  it  convenient  to 
apply  to  the  matrix  a  first  coat  5  of  fine  wax, 
(see  Fig.  3,)  and  then  a  thicker  layer  6  of  a  90 
mixture  of  beeswax  and  rosin  in  equal  propor- 

tions.    (See  Fig.  1.)     This   outer  coat   6  is 
turned  to  a  true  cylinder,  wrapped  with  a 
strip  of  paper  a.  Fig.  4,  and  fitted  neatlj^  into 
a  metal  cylinder  4.     After  the  complete  ma-  95 
trix  is  thus   built  up  the  original  master  is 
broken   away  or  otherwise  removed.     This 
may  be  done  conveniently,  as  shown  in  Fig. 

5,  by  cutting  from  the  interior  of  the  origi- 
nal master  grooves  7,  that  reach  nearly  but  100 
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Dot  quite  through  its  wall  to  the  matrix. 

For  this  purpose  I  place  the  metal  ej'^linder 
containing  the  master  and  the  complete  ma- 

trix in  a  seat  h  to  prevent  it  from  slipping 
S  and  then  use  a  saw  whose  cutting  portion  c 

is  much  thinner  than  its  back  d  and  is  of  a 
depth  less  than  the  thickness  of  the  wall  of 
the  original  master,  the  rib  d  preventing  it 
from  cutting  too  deep,  so  as  to  injure  the  ma- 

lo  ti'ix.  I  cut  upon  the  inner  side  of  the  master 
two  adjacent  grooves,  so  as  to  remove  a  V- 
shaped  piece.  This  "keystone"  being  thus 
removed,  I  saw  other  grooves  on  either  side 
of  this  notch  and  readily  remove  the  inter- 

15  vening  portions  of  the  wall  of  the  original 
master,  taking  care  to  brush  off  all  particles 
of  dust,  &c.,  from  the  matrix-surface.  This 
matrix  is  now  available  for  producing  copies, 
permanent  or   otherwise,    in   any  desirable 

20  manner  from  any  suitable  material. 

One  of  the  purposes  of  the  present  inven- 
tion is  to  produce  a  celluloid  copy  more  sub- 

stantial than  those  hitherto  produced. 
If  a  sheet  of  ordinary  celluloid  be  softened, 

25  as  by  steam,  and  pressed  against  the  matrix,  it 
tends  to  break  down  the  minute  irregularities 
to  be  copied,  and  small  particles  of  foreign 
matter  or  even  of  air  would  preventthe  cellu- 

loid from  entering  into  intimate  connection 
30  and  receiving  a  true  copy,  and,  besides,  the 

heat  would  in  many  cases  affect  the  matrix. 
If  celluloid  in  a  solution  be  flowed  upon  the 
surface  of  the  matrix  to  an  appreciable  thick- 

ness, the  volatile  medium  (ether  or  alcohol) 
35  evaporates  so  rapidly  that  an  outer  crust  is 

formed,  while  the  inner  mass  retains  its  semi- 
fluid consistency  for  a  long  time  and  ulti- 

mately dries  with  great  unevenness,  forming 
a  spongy  porous  structure.     The  last  portion 

40  to  dry  is  that  next  the  matrix,  which  should 
form  the  true  record-surface,  and  under  these 
circumstances  it  presents  a  pitted  "small- 

pox" appearance,  and  finally  it  has  been 
found  impracticable  to  build  up  a  celluloid 

45  structure  by  repeated  deposits  of  film,  for  the 
reason  that  as  each  deposit  dries  the  film  so 
formed  draws  away  from  the  one  beneath  it 
for  M'ant  of  sufficient  cohesion.  I  therefore 
proceed  as  follows:  I  first  flow  over  the  sur- 

50  face  of  the  matrix  2  (or  otherwise  apply,  as 
by  dipping)  a  solution  of  celluloid,  (prefer- 

ably with  a  suitable  thinner,  such  as  the  or- 
dinary cement  filler  sold  on  the  market,  be- 

ing about  a  one-per-eent.  solution  of  cellu- 
55  loid,)  forming  an  exceedingly -thin  film  8, 

Fig.  6,  which  eventually  constitutes  the  outer 
or  record  surface  of  the  permanent  copy.  This 
film  8  is  so  infinitesimally  thin  and  delicate 
that  it  bears  on  its  exposed  face  (away  from 

60  the  matrix)  a  practical  duplicate  of  the  ir- 
regular surface  of  the  matrix.  In  other  words, 

its  thickness  is  less  than  the  height  or  depth 
of  the  minute  irregularities  to  be  copied. 
After  it  is  thoroughly  and  evenly  dried  this 

65  celluloid  film  8  is  coated  with  a  film  9  (see 
Fig.  7)  of  some  suitable  adhesive  material 
that  caa  be  handled  readily,  (preferably  a  so- 

lution,) that  will  adhere  faithfully  to  celluloid, 
attd-lhat  has  substantially  the  same  coeffi- 

cient of  expansion  as  celluloid.    The  chroma-  76 
tized-gelatin  solution  has  all  these  properties 
and  may  be  advantageously  used.     This  sec- 

ond or  adhesive  film  9  is  almost  as  thin  as 
the  celluloid  film  8,  bearing  on  its  exposed 
face  to  some  extent  a  reproduction  of  the  75 
matrix.   I  then  flow  the  celluloid  solution  (this 
time  by  preference  somewhat  stronger — say  a 
ten-per-cent.  solution)  on  the  film  9,  forming 
a  second  celluloid  film  10,  which  is  allowed 
to  dvy  as  before.     (See  Fig.  8.)   These  alter-  80 
nate  steps  maj^  be  repeated,  if  desired.    The 
structure  thus  built  up  by  alternate  films  of 
celluloid  and  gelatin  is  practically  to  all  in- 

tents and  purposes  a  homogeneous  celluloid 
structure.     It  may  be  provided  with  a  back-  85 
ing  in  any  convenient  manner,  as  by  pouring 
into  the  cylinder  around  a  central  mandrel 
melted  wax,  beeswax,  rosin,  &c.,  11,  (see  Fig. 
9)  or  the  interior  of  the  celluloid  structure 
may  be  coated  with  a  beeswax  and  rosin  mix-  90 
ture  12,  which  is  reamed  out  to  a  predeter- 

mined taper,  after  which  an  ordinary  soap- 
mixture  cylinder  13,  turned  to  the  same  ex- 

terior taper,  is  wrapped  with  a  blank  e  of 
paper  or  the  like  of  the  proper  shape  and  size  95 
and  then  inserted  into  the  celluloid  structure. 
The  beeswax  and  rosin  mixture  is  best  for  the 

filling  between  the  tapered  soap- mixture  cyl- 
inder and  the  celluloid  cylinder,  since  it  is 

homogeneous,  fusing  readily  at  a  low  tern-  100 
perature,  is  easily  handled,  and  has  about 
the  same  coefficient  of  expansion  as  the  cel- 

luloid.    The  wrapping  e  prevents  friction  in 
inserting  the  tapered  cylinder  and  if  of  pa- 

per is  a  non-conductor  of  heat  between  the  105 
soa[)  material  and  the  wax  mixture.     Last  of 
all  the  matrix  is  removed  and  the  permanent . 
copy  is  finished  and  ready  for  use.  The  metal 
cylinder  4  is  first  removed  and  the  paper  e 
unwrapped,  then  the  built-up  cylinder  (see  110 
Fig.    11)   is  placed  on   a   mandrel,   and   the 
beeswax  and  rosin  coat  (i  is  turned  off  with  a 

knife  until  the  lighter-colored  fresh  wax  5 
gives  warning  that  the  celluloid  is  being  ap- 

proached.   This  layer  5  is  pulled  off  by  hand,   115 
and  finally  the  shellac  and  gelatin  films  3  and 
2  are  readily  peeled  off. 

In  general,  all  solutions  should  be  strained 
from  impurities  and  all  air-bubbles  removed, 
the  article  should  be  of  approximately  the  120 
same  temperature  as  the  solution  that  is  be- 

ing applied,  and  the  temperature  should  re- 
main as  uniform  as  possible  throughout  the 

entire  process.  It  is  necessary  that  each  film 
or  coating  should  dry  thoroughly  and  evenly,  1 25 
If  it  dry  too  fast,  it  is  liable  to  pull  away  from 
the  surface  beneath  it,  and  if  it  dry  too  slowly 
it  may  dry  unevenly  and  become  warped  or 
wrinkled.  An  even  temperature  is  more  read- 

ily maintained  by  having  a  warm  room.  130 
When  the  original  that  is  to  be  copied  is 

other  than  a  cylinder,  of  cotirse  appropriate 
changes  will  be  made,  as  in  the  shape  of  the 
metal  holder  for  the  matrix,  if  one  be  em- 
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ployed.     Of  course  the  wax  backing  of  the 
matrix  will  not  be  turned  to  a  cylinder,  and 

equallj'  of  course  the  mounting  for  the  cellu- 
loid copy  will  not  be  made  of  the  tapered  cyl- 

5  inder  described.     I  do  not  limit  myself  to  the 
exact  steps  described,  as  I  have  merely  set 
forth  the  best  methods.     Parts  of  my  inven- 

tion may  be  used  to  the  exclusion  of  other 
parts  without  departing  from  the  spirit  of  my 

;o  invention. 
I  claim — 
1.  The  herein-described  process  bf  forming 

a  permanent  or  indestructible  copy,  which 
consists  in  first  coating  the  original  master 

IS  with  a  solntipji  of  some  suitable  material  that 
can  receive  and  retain  a  true  copy  in  reverse 
of  the  minute  irregularities  to  be  copied,  then 
coating  this  film  when  dry  with  a  suitable 
varnish,  next  providing  this  varnish  with  a 

2o  suitable  backing,  then  removing  the  original 
master  from  the  matrix  so  built  up,  afterward 
coating  this  matrix -surface  with  alternate 
films  of  celluloid  solution  and  of  some  suit- 

able  adhesive  substance,   next   applying   a 
25  suitable  backing  for  this  built-up  celluloid 

structure,  and  finally  removing  the  matrix, 
substantially  as  described. 

2.  The  herein-described  process  of  forming 
a  permanent  or  indestructible  copy,  which 

30  consists  in  first  coating  the  original  master 
with  a  gelatin  solutjou,  next  coating  this  gela- 

tin film  when  dry  with  shellac,  next  provid- 
ing this  shellac  with  a  suitable  backing  as  a 

wax  mixture,  then  removing  the  original  mas- 
35  ter  from  the  matrix  so  built  up,  afterward 

coating  this  matrix-surface  with  a  film  of  a 
thin  celluloid  soliition,  then  coating  this  cel- 

luloid film  when  dry  with  a  thin  film  of  gela- 
tin sokition,  next  applying  a  second  celluloid 

40  film  to  tlie  gelatin  film,  then  applying  a  suit- 
able backing  for  this  built-up  celluloid  struc- 

tui'e,  and  finally  removing  the  matrix,  sub- 
stantially as  described. 

3.  The  method  of  forming  a  permanent  copy, 
45  consisting  of  depositing  on  a  suitable  matrix 

alternate  films  produced  thereon  by  the  evap- 
oration of  a  celluloid  solu.Uou  and  a  solution 

of  some  suitable  adhesive  material,  and  then 
applying  a  suitable  backing  to  support  this 

50  built-up  celluloid  structure,  substantially  as 
described. 

4.  The  method  of  forming  a  matrix  or  re- 
verse copy,  consisting  of  first  forming  on  the 

surface  to  be  copied  a  film  resulting  from  the 
evapoi;ation  thereon  of  some  suitable  mate-  55 
rial7  next  varnishing  this  film,  and  then  ap- 

plying to  the  varnish  a  suitable  backing,  sub- 
stantiallj^  as  described. 

5.  The  method  of  forming  a  matrix  or  re- 
verse copy,  consisting  of  first  forming  on  the  60 

surface  to  be  copied  a  film  resulting  from  the 
evaporation  thereon  of  a  solution  of  chroma- 
tized  gelatin,  next  applying  to  this  film  acoat^ 
ing  of  shellac,  and  then  applying  to  the  shel- 

lac a  suitable  backing  as  a  wax  mixture,  sub-  65 
stantiall^^  as  described. 

6.  The  method  of  building  up  a  permanent 
or  indestructible  copy  of  a  sound-record  or 
the  like,  consisting  in  first  applying  to  the 
surface  to  be  copied  a  thin  solution  of  cellu-  70 
loid,  next  applying  to  this  celluloid  film  when 
dry  a  solution  of  some  suitable  adhesive  ma- 

terial as  chromatized  gelatin,  and  then  apply- 
ing to  this  adhesive  film  when  dry  a  stronger 

solution  of  celluloid  and  letting  it  dry,  sub-  75 
stantially  as  described. 

7.  The  method  of  building  up  a  permanent 
or  indestructible  copy  of  a  sound-record  or 
the  like,  consisting  in  first  applying  to  the 
surface  to  be  copied  a  solution  of  celluloid,  80 
next  applying  to  this  cefluloid  film  when  dry 
a  solution  of  some  suitable  adhesive  material, 
and  then  applj'ing  to  this  adhesive  film  when 
dry  a  Solution  of  celluloid  and  letting  it  dry, 
substantially  as  described.  85 

8.  The  herein-described  matrix,  consisting 
of  a  film  of  gelatin,  a  backing  of  some  suit- 

able material,  and  an  interposed  layer  of  var- 
nish uniting  them,  substantialh'  as  described. 

9.  The  herein-described  built-up  celluloid  90 
sound-record,  the  same  consisting  of  alter- 

nate films  of  celluloid  and  of  a  suitable  ad- 
hesive material,  and  containing  on  its  outer 

surface  irregularities  corresponding  to  sound- 
waves. 95 

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

ing witnesses. 
JAMES  K.  REYNARD. 

Witnesses: 
Victor  H.  Emerson, 
Frank  L.  Capps. 
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To  all  luhom  it  mcnj  concern: 
Be  it  known  that  I,  Ademor  NaPoleon 

Petit,  a  citizen  of  the  United  States,  resid- 
ing at  Newark,  in  the  connty  of  Essex  and 

5  State  of  New  Jersey,  have  in  vented  a  new  and 
useful  Improvement  in  Phonograph  Sound- 
Record  C.vlinders  of  Celluloid,  of  which  the 
following  is  a  specification. 
My  present  invention  is  designed  as  an  im- 

lo  provement  upon  the  device  shown  and  de- 
scribed in  Letters  Patent  No.  657,956,  grant- 

ed to  me  September  18,  1900.  In  the  de- 
vice of  this  patent  the  ends  of  the  celluloid 

cylinder  were  integral  and  bent  inward  and 
15  provided  with  openings  of  varjung  sizes  to  fit 

the  taper  mandrel  of  the  phonograph  or  re- 
producing-machine.  In  this  device  there  was 
liability  of  the  cylinder  springing  in  cutting 
the  record  or  of  the  same  getting  slightly  out 

20  of  shape  in  the  preparatory  treatment  or  after 
drying. 
My  present  invention  is  a  new  article  of 

manufacture;  and  it  consists  of  a  celluloid  cyl- 
inder or  sound-record  for   phonographs  or 

25  similar  machines  adapted  to  fit  the  mandrel 
of  the  machine  and  formed  from  a  tube  of 
celluloid,  with  one  end  reduced  from  the  di- 

ameter of  the  tube  and  with  the  other  end 
provided  with  an  inserted  ring  and  said  ring 

30  held  in  place  and  supported  by  the  cylinder. 
These  celluloid  cylinders  are  comparatively 
thin,  and  between  the  same  and  the  mandrel 
of  the  phonograph  or  record-reproducing  ma- 

chine there  is  an  appreciable  space.    In  mak- 
35  ing  these  celluloid  cylinders  a  tube  of  cellu- 

loid of  the  desired  thickness  and  size  is  cut 
up  into  sections  and  one  end  is  prepared  to 
fit  the  larger  diameter  of  the  taper  mandrel. 
This  is  preferably  done  by  returning  the  end 

40  inward,  or,  in  other  words,  by  forming  an  in- 
tegral inturned  end  with  an  opening  of  the 

desired  diameter.  This  may  also  be  done  by 
fitting  therein  a  ring  cut  from  a  flat  sheet, 
the  periphery  of  the  ring  and  the  inner  sur- 

45  face  of  the  cylinder  being  connected  by  a 
solvent  of  celluloid.  The  other  end  is  pro- 

vided with  an  inserted  ring  cut  from  a  flat 
sheet  and  secured  in  like  manner;  but  before 
this  ring  is  inserted  the  surface  of  the  cellu- 

50  loid  is  to  be  treated  to  render  the  same  plas- 
tic to  permit  the  record  to  be  cut  thereon.  I 

prefer  to  employ  a  sleeve  of  metal  or  other 

suitable  material  having  a  tapered  opening 
fitting  the  taper  mandrel  and  which  sleeve 
is  made  true  and  cylindrical  on  the  exterior  55 

surface  and  adapted  to  snnglj'^  fit  within  the 
celluloid  cylinder  to  cause  the  same  to  as- 

sume a  perfectly-cylindrical  form  and  to  act  as 
a  support  therefor  during  the  record-repro- 

ducing operation  and  during  the  previous  60 
treatment  and  after  drying  of  the  cylinder, 
after  which  the  sleeve  is  to  be  removed.    The 
ring  to  be  inserted  in  the  end  of  the  cylinder 
has  the  title  of  the  record  printed  upon  one 
face,  and  after  the  removal  of  the  sleeve  the  65 
ring  is  inserted  and  secured  to  complete  the 
finishing  of  the  record. 

In  the  drawings.  Figure  1  is  an  elevation 
and  partial  section  representing  my  improved 
celluloid  cylinder  complete  upon  the  taper  70 
mandrel  of  a  phonograph  or  record- reproduc- 

ing machine.  •  Fig.  2  is  an  end  view  of  the 
celluloid  cylinder.  Fig.  3  is  an  elevation  and 
partial  section  representing  a  modification. 
Fig.  4  is  a  partial  longitudinal  section  at  one  75 
end  of  the  celluloid  cylinder,  showing  a  modi- 

fication; and  Fig.  5  is  an  elevation  and  par- 
tial section  representing  the  filling-in  sleeve 

of  metal  or  other  material  with  the  adjacent 
parts.  80 

The  axis  or  shaft  a  and  the  taper  mandrel 
6  of  the  phonograph  or  record-reproducing 
machine  are  of  ordinary  construction. 

c  represents  the  celluloid  cylinder.  This 
may  be  of  any  desired  thickness,  but  is  usu-  85 
ally  comparatively  thin  when  compared  with 
the  ordinary  wax  cylinders  or  records  in  com- 

mon use.  The  celluloid  cylinder  is  of  usual 
diameter,  and  because  of  being  somewhat 
thin  thei'e  is  an  appreciable  space  within  the  9c 
same  and  between  the  inner  surface  and  the 

taper  mandrel,  and  to  support  the  said  cyl- 
inder from  the  sleeve  it  is  necessary  that  the 

ends  be  provided  with  openings  to  receive  and 
frictionally  engage  the  surface  of  the  taper  95 
mandrel.  I  prefer  to  nxake  the  advancing  end 
of  the  C3'linder  c — that  is  to  say,  the  end  hav- 

ing the  larger  opening — to  fit  over  the  greater 
diameter  of  the  taper  mandrel,  with  an  inte- 

gral inturned  end  2,  formed  by  bending  in  100 
the  celluloid  of  the  cylinder  when  in  a  soft 
condition.  These  celluloid  cylinders  are  pref- 

erably formed  by  cutting  up  a  tube  into  sec- 
tions of  the  desired  length.     The  advancing 
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end  of  the  cylinder  maj^,  however,  be  made 
with  an  inserted  ring  3,  the  periphery  of  which 
is  connected  to  the  inner  surface  of  the  cel- 

luloid cylinder  by  a  solvent  material.  The 
opposite  end  of  the  celluloid  cylinder  is  sup- 

ported upon  the  taper  mandrel  at  the  end  of 
smallest  diameter  bj'  an  inserted  ring  4,  the 
periphery  of  which  is  preferably  connected 
to  the  inner  surface  of  the  celluloid  cylinder 
by  a  solvent  material,  which  acting  upon  the 
adjacent  surfaces  of  the  celluloid  causes  the 
parts  to  so  intimately  adhere  as  to  be  practi- 

cally inseparable  after  the  parts  have  dried. 
Upon  the  surface  of  this  inserted  ring  4  I 
prefer  to  place  the  title  of  the  record,  as  illus- 

trated in  Fig.  2.  The  outer  surface  of  this 
ring  and  the  end  of  the  celluloid  cylinder  are 
made  even  and  flush  to  produce  a  finished 
appearance.     This  inserted  ring  may,  if  de- 

20  sired,  be  formed  with  a  flange  5,  as  shown  in 
Fig.  4,  as  thereby  a  greater  contacting  sur- 

face Is  provided  between  the  periphery  of 
the  ring  and  the  inner  surface  of  the  celluloid 
cylinder  without  departing  from  the  title 
function  of  the  ring. 

In  Fig.  5  I  have  illustrated  at  d  a  sleeve  of 
metal  or  other  material  havi  ng  a  tapered  open- 

ing adapted  to  fit  snugly  upon  the  taper  man- 
drel h  and  having  a  true  cylindrical  outer  sur- 
face adapted  to  fit  snugly  within  the  celluloid 

cylinder  c.  This  sleeve  is  preferably  em- 
ployed in  the  method  of  making  the  phono- 

graph-cj'linders,  the  same  acting  as  a  support 
to  the  celluloid  cylinder  and  being  preferably 
inserted  before  the  surface  is  treated  to  render 
the  same  plastic  in  order  that  the  style  of  the 
reproducing-machine  may  properly  cut  into 
the  surface  of  the  celluloid.  The  sleeve  also 
acts  a  support  during  the  record  making  or 

40  cutting  operation  and  thereafter  until  the  cel- 
luloid cylinder  has  dried  sufficient  to  insure 

the  same  maintaining  its  shape,  and  I  prefer 
to  employ  this  sleeve  d  before  the  inserted 
title-ring  4  is  put  in  place  in  the  end  of  the 

45  cylinder  in  order  to  complete  the  record. 

25 

30 

35 

The  celluloid  cylinder  e  is  formed  by  cut- 
ting a  tube  into  sections  of  the  desired  length 

bj^  either  forming  an  inturned  end  2  or  con- 
necting an  inserted  ring  3  in  the  end  surround- 

ing the  largest  diameter  of  the  taper  mandrel.  50 
The  sleeve  d  is  then  inserted  in  the  celluloid 
cylinder  c,  the  surface  is  treated  to  render 
the  same  plastic,  and  the  sleeve,  with  the  cel- 

luloid cj'^linderjplaced  upon  the  taper  mandrel 
in  a  reproducing-machine.  The  record  is  55 
then  cut  in  this  machine  upon  the  surface  of 
the  cylinder,  after  which  and  when  a  suitable 
time  has  elapsed  to  insure  the  cylinder  main- 

taining its  perfect  form  the  sleeve  d  is  re- 
moved, and  the  inserted  title-ring  4,  either  60 

with  or  without  the  flange  5,  is  placed  within 
the  open  end  of  the  celluloid  cylinder  and  se- 

cured thereto  to  complete  the  record,  after 
which  the  record  is  adapted  to  be  placed  upon 
the  taper  mandrel  of  the  phonograph.  6 

I  claim  as  my  invention — 
1.  As  a  new  article  of  manufacture,  a  cel- 

luloid cylinder  or  sound-record  for  phono- 
graphs or  similar  machines  adapted  to  fit  the 

mandrel  of  the  machine  and  formed  from  a  70 
tube  of  celluloid  with  one  end  reduced  from 
the  diameter  of  the  tube  and  with  the  other 
end  provided  with  an  inserted  ring  and  said 
ring  held  in  place  and  supported  by  the  cyl- 

inder, substantially  as  specified.  75 
2.  As  a  new  article  of  manufacture,  a  cel- 

luloid cj^linder  or  sound-record  for  phono- 
graphs or  similar  machines,  adapted  to  fit  the 

mandrel  of  the  machine  and  formed  from  an 

approximately  thin  tube  of  celluloid  with  one  80 
end  integrally  bent  inward  to  contract  the 
opening  and  with  the  other  end  provided  with 
an  inserted  ring  and  said  ring  held  in  place 
and  supported  entirely  by  the  cylinder,  sub- 

stantially as  specified.  85 
Signed  be  me  this  10th  day  of  April,  1900, 

ADEMOR  N.  PETIT. 
Witnesses: 

Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Lewis  E.  Curtis,  a  citi- 

zen of  the  United  States,  residing  in  Chicago, 
in  the  county  of  Cooii  and  State  of  Illinois, 

5  have  invented  a  new  and  useful  Improvement 
in  Devices  for  Reproducing  Sound,  of  wliicli 
the  following  is  a  specification. 

This  improvement  relates  to  devices  for  re- 
producing sounds. 

ID  The  object  of  this  invention  is  to  improve 
the  quality  of  the  tone  obtained  in  reproduc- 

ing sound-vibrations  by  eliminating  the"  fr}'" 
and  other  "foreign"  sounds.  It  has  been 
devised  more  particularly  for  use  in  talking- 

15  machines. 
I  have  discovered  that  a  full,  clear,  and 

sweet  reproduction  of  sound-vibrations  free 
from  all  foreign  sounds  can  be  obtained  by 
substituting  for  the  diaphragms  now  in  use 

20  a  non-resonant  diaphragm  of  soft  orseraisoft 
material — for  example,  such  as  woven  or  felt- 

ed cloth.  The  thickness  of  the  diaphragm 
may  be  varied  from  very  thin  material  to  one 
of  considerable  thickness.     The  diaphragm 

25  may  be  made  of  any  soft  or  semisoft  material; 
but  I  prefer  to  use  felt  and  to  confine  it  in 
the  diaphragm-holder  without  stretching  or 
placing  ic  under  tension. 

In  the  accompanying  drawing  I  have  shown 
30  a  sectional  view  of  a  phonograph  or  talking- 

machine,  the  reproducer  and  diaphragm  be- 
ing also  in  section. 

In  the  drawing,  A  represents  the  ordinary 

cylinder  carrjnng  a  sound-record.  A'  its  man- 
drel, and  A^  the  feed-screw  for  carrying  the  35 

reproducer  B  along  the  record-cylinder  A. 
The  reproducer  or  diaphragm-holder  B  is  of 
the  ordinary  construction  used  in  talking-ma- 

chines in  which  my  improved  diaphragm  C  is 

clamped  by  the  screw-ring  B'.  40 
D  is  the  st3'le,  and  D'  the  lever  carrying 

the  .style  and  which  is  connected  to  the  dia- 
phragm, so  that  any  vibration  given  to  the 

style  will  be  convej^ed  to  the  diaphragm  and 
the  sound  reproduced.  45 

E  is  the  tip  or  nozzle  for  receiving  the  lis- 
tening horn  01'  tubes. 

What  I  claim  is — 
1.  A  non-resonant  diaphragm  for  reproduc- 

ing sound- vibrations  made  of  soft  or  semisoft  50 
felted  fabric,  substantially  as  specified. 

2.  A  non-resonant  diaphragm  for  reproduc- 
ing sou  nd-vibrations  composed  of  soft  or  semi- 

soft  material  free  from  tension,  substantially 

as  specified. 
LEWIS  E.  CURTIS. 

Witnesses : 
Edw.  S.  Evarts, 
D.  Barstow. 
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Application  filed  May  8,  1900.    Serial  No,  15,875,    (No  model.) 

To  all  whom  it  inay  concern: 
Be  it  kuown  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Apparatus  for 
Duplicating  Phonograph-Records,  (Case  No. 
1,037,)  of  which  the  following  is  a  description. 

In  my  companion  application  filed  on  even 
10  date  herewith  (Edison,  No.  1,036)  I  describe 

an  improved  process  for  duplicating  phono- 
graph-records, and  partieularlj'  for  the  dupli- 

cating of  cylindrical  phonographic  records, 
consisting  in  forming  a  mold  carrj'ing  on  its 

15  bore  the  record  in  negative,  in  introducing 
within  the  mold  around  a  core  a  molten  ma- 

terial the  surface  of  which  becomes  chilled 
\>Y  contact  with  the  mold,  in  then  permitting 
the  duplicate  so  formed  to  contract,  in  then 

20  removing  the  contracted  duplicate  and  the 
core  from  the  mold  by  a  direct  longitudinal 
movement,  in  then  separating  the  core  from 
the  duplicate  before  the  latter  has  contracted 
sufficiently  to  prevent  svich  separation,  and 

25  in  finally  dressing  the  ends  of  the  duplicate 
and  in  reaming  out  its  interior. 

M}'  present  application  relates  to  an  im- 
proved apparatus  for  the  convenient,  eco- 

nomical, and  effective  carrying  out  of  this  pro- 
30  cess;  and  my  object  is  to  provide  an  apparatus 

wherein  a  process  of  duplicating  phonograph- 
records  from  a  continuous  mold  can  be  effect- 

ively followed. 
In  order  that  my  invention  may  be  better 

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

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

apparatus  for  the  purpose,  illustrating  the 
40  plunger  and  piston  in  their  lowermost  posi- 

tions; and  Fig.  2,  a  similar  view  sho^\ing  the 
.same  parts  in  their  elevated  positions. 

In  both  the  above  views  corresponding  parts 
are  represented  by  the  same  numerals  of  ref- 

45  erence. 
The  apparatus  illustrated  in  the  figures  is 

designed  for  the  duplicating  of  cylindrical 
phonographic  records,  and  it  will  be  so  de- 

scribed; buttheapplicabilitj^of  ray  improved 
50  apparatus  for  the  duplication  of  other  varie- 

ties of  records  will  be  apparent  to  those  skilled 
in  the  art. 

70 

75 

In  the  drawings,  1  represents  a  suitable  jar 
or  tank  of  the  proper  dimensions  and  made 
of  any  desired  material.  Within  the  jar  or  55 
tank  1  I  place  the  material  of  which  the  du- 

plicate records  are  to  be  formed  and  which 
maj'  be  maintained  in  a  molten  condition  by 
the  application  of  heat  in  any  way — as,  for  ex- 

ample, bj' a  gas-tube  2,  supphanga  number  of  60 
jets, as  shown.  The  pioper  level  of  the  molten 
material  is  indicated,  and  this  level  should  be 
approximately  maintained  by  the  addition  of 
fresh  material  from  time  to  time  within  the 
tank, as  the  liquid  material  may  be  withdrawn  65 
during  the  operation.  The  material  in  the 
tank  1  and  of  which  the  duplicate  records 
are  to  be  formed  may  be  of  any  suitable  char- 

acter; but,  preferably,  it  is  a  metallic  soap 
or  a  combination  of  several  soaps  to  which 
has  been  added  a  material  not  affected  bj' 
water,  such  as  ceresin,  wherebj-  the  result- 

ing duplicates  will  be  protected  from  the 
effects  of  atmospheric  moisture.  Mounted 
within  the  tank  and  secured  to  its  bottom 

is  an  open-ended  cylinder  3,  in  which  works 
a  piston  4.  A  tapered  core  5  is  connected  to 
or  formed  integrally  with  the  piston  4,  and 
said  core  is  preferably'  hollow,  so  as  to  pre- 

sent a  thin  wall  to  the  material,  whereby  the  80 

core  will  ver}' quickly  reach  the  temperature 
of  the  molten  material  when  it  is  immersed 
therein.  A  number  of  openings  6  are  formed 

in  the  cylinder  3,  near  the  bottom  thereof,  be- 
low which  openings  the  piston  4  passes  in 

reaching  its  downward  position,  as  shown  in 
Fig.  1,  wherebj'  the  liquid  material  may  flow 
through  said  openings  into  the  cylinder  above 
the  piston.  Connected  to  the  core  5  is  a  plun- 

ger 7,  having  an  operating-handle  8.  The  qo 
connection  between  the  core  and  plunger  is 
such  as  will  permit  a  separation  of  these 
parts,  ordinary  screw-threads  being  shown. 
9  represents  a  mold  which  rests  within  a 
shoulder  10,  formed  at  the  top  of  the  cylinder,  95 
and  which  mold  carries  on  its  bore  the  rep- 

resentation in  negative  or  relief  of  a  phono- 
graph-record which  it  is  desired  to  duplicate. 

This  mold  is  preferably  obtained  bj'  the  proc- 
ess described  in  mj'  application  for  Letters  10 

Patent  filed  March  5, 1898,  Serial  No.  672,650, 
by  first  depositing  upon  the  original  record  a 
suitable  metal  in  the  form  of  an  infinitesi- 
mally  thin  film  by  a  process  of  vacuous  de- 

85 
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posit,  by  then  electroplating  or  otherwise  se- 
curing npon  the  film  so  obtained  a  snflficiently 

thick  layer  of  the  same  or  different  metal,  and 
by  then  properly  backing  up  the  metal  so 

5  deposited  or  otherwise  applied  to  the  vacu- 
ous film  either  before  or  after  the  separation 

of  the  original  record  from  the  inclosing  coat- 
ing of  metal  either  by  contracting  the  record 

or  by  melting  it  out  or  in  any  other  suitable 
TO  way.  The  advantage  of  making  a  matrix  or 

mold  by  first  depositing  upon  an  original 
phonograph-record  a  metal  by  a  process  of 
vacuous  deposit  is  that  an  absolutely  accu- 

rate copy  in  negative  of  such  record  will  be 
15  produced,  irrespective  of  the  fineness  thereof. 

The  mold  9  is  preferably  made  of  sufiieient 
mass  01-  thickness  as  to  effectively  chill  the 
molten  material  when  the  latter  is  introduced 
therein,  as  I  shall  explain.     Carried  by  the 

20  upper  part  of  the  mold  is  an  inclosing  cap  11, 
■which  may  be  secured  onto  the  mold  and 
which  forms  a  bearing  for  the  plunger  7. 

In  making  duplicate  records  with  my  im- 
proved apparatus  I  prefer  to  proceed  sub- 

25  stantially  as  follows:  Molten  material  being 
placed  within  the  tank  or  jar  1  is  maintained 
in  its  liquid  or  fluid  condition  by  the  appli- 

cation of  heat.  The  mold  9  being  exposed  to 
the   atmospheric   temperature   is   relatively 

30  cold.  The  plunger  7  is  first  depressed,  so  as 
to  force  the  piston  4  downward  within  the  cj^^l- 
inder,  ejecting  the  liquid  material  from  be- 

neath it,  which  material  passes  out  through 
the  openings  6.     The  bore  of  the  cylinder  3 

35  may,  as  shown,  be  slightly'  enlarged  below 
the  openings  6,  so  as  to  permit  the  piston  4 
to  pass  beneath  the  same.  As  soon  as  the 
piston  4  passes  below  the  openings  6  the 
molten  or  fluid  material  enters  the  cylinder 

40  above  the  piston,  so  as  to  fill  the  cylinder  to 
the  level  of  the  liquid  in  the  tank  or  jar. 
Owing  to  the  thin  wall  of  the  core  5  the  latter 
will  almost  immediately  reach  the  tempera- 

ture of  the  molten  material,  so  that  said  core 
45  will  not  chill  the  latter.  If  a  solid  core  is 

used,  it  will  require  to  be  immersed  within  or 
below  the  surface  of  the  liquid  material  for 
a  longer  time  to  enable  its  temperature  to 
reach  that  of  the  molten  mass;  but  with  this 

50  exception  the  process  will  be  equallj'  opera- 
tive with  a  solid  core  as  with  a  hollow  core. 

Assuming  the  hollow  core  to  be  used  and 
that  its  temperature  reaches  that  of  the  mol- 

ten material  almost  immediately,  the  plunger 
557  will  be  elevated  so  as  to  carry  the  charge 

of  molten  material  above  the  piston  into  the 
mold,  as  showu  in  Fig.  2,  a  greater  or  less 
excess  of  material  passing  above  the  mold 
into  the  cap  11.     Bj^  employing  the  cap  11  it 

60  will  be  obvious  that -the  level  of  the  liquid 
material  in  the  tank  or  jar  may  be  varied 
considerably  without  affecting  the  operation. 
The  liquid  molten  material  entering  the  mold 
9  will  engage  all  portions  of  the  recoi'd  formed 

65  on  the  bore  thereof,  and  the  materially  lower 
temperature  of  the  mold  will  result  in  the 

almost  instantaneous  chlllijig  of  the  surface 
of  the  molten  material  therein.  In  order  to  fa- 

cilitate this  surface-chilling  of  the  liquid  mol- 
ten material  entering  the  mold,  the  latter  may  70 

be  actually  cooled  by  artificial  means  below  at- 
mospheric temperature — as,  for  instance,  bj' 

the  circulation  of  cold  water  through  a  water- 
jacket  surrounding  the  mold  or  by  a  blast  of 
cold  air  equably  directed  to  all  portions  of  75 
the  mold.  The  chilling  of  the  surface  of  the 
molten  material  in  the  mold  results  in  the 

setting  of  the  positive  impression  thus  se- 
cured from  the  negative  record.  The  chilling 

of  the  molten  material  in  the  mold  progresses  80 
toward  the  center  and  any  contraction  in 
bulk  will  be  compensated  by  the  surplus  ma- 

terial withiu  the  cap  11.  As  soon  as  the 
material  within  the  moid  has  been  chilled, 
throughout  the  entire  thickness  thereof,  the  85 
material,  with  the  piston,  core,  cap,  and 
plunger,  is  removed  from  the  cylinder,  and 
the  material  is  allowed  to  cool  by  exposure 
to  a  cold  atmosphere  or  by  an  air-blast  until 
the  solidified  material  has  contracted  away  90 
from  the  bore  of  the  mold,  so  as  to  permit 
it  to  be  removed  therefrom  by  forcing  the 
plunger  downward.  The  plunger  is  then 
removed  from  the  core  and  the  latter  is  ex- 

tracted from  the  cast  material,  carrying  the  95 
positive  record  on  its  periphery,  before  the 
material  is  contracted  sufficiently  upon  the 
core  as  to  prevent  this  separation.  Since  the 
conductivity  of  heat  from  the  inaterial  is  ef- 

fected slowly,  the  outer  surface  of  the  molded  100 
duplicate  becomes  hard  and  set,  while  the 
inner  portion  thereof  next  to  the  core  is  still 
in  a  relativelj^  plastic  condition,  so  that  this 
separation  of  the  core  can  with  ordinary  care 
be  readilj' effected.  The  resulting  duplicates  105 
thus  secured  after  reaching  the  normal  tem- 

perature are  properly  dressed  at  the  ends 
and  are  reamed  internally  to  the  proper  size, 
being  then  ready  for  use.  With  records  made 
in  this  way  the  contraction  of  the  material  no 
radially  to  separate  it  from  the  mold  is  ac- 

companied by  a  considerable  longitudinal 
contraction  following  the  instant  when  the 
surface  is  first  set  by  the  chilling  effect  of 
the  mold  and  progressing  until  the  material  115 
reaches  the  normal  temperature.  For  this 
reason  it  is  necessary  that  the  original  record 
from  which  the  matrix  is  made  be  formed  on 

a  phonograph  or  allied  talking-machine  hav- 
ing a  fewer  number  of  threads  on  its  feed-  120 

screw  than  the  instrument  on  which  the  du- 
plicates are  finally  used  in  order  that  when 

the  contraction  has  progressed  to  its  finality 
the  pitch  of  the  record-thread  on  the  dupli- 

cate will  correspond  to  the  pitch  of  the  feed-  125 
screw  of  the  reproducing-machine,or  approxi- 

mately to  that  pitch,  it  being  possible  with 
modern  reproducing  apparatus  to  effect  a 
satisfactory  reproduction  from  a  record,  even 
when  the  pitch  thereof  differs  slightly  from  130 
that  of  the  feed-screw  of  the  machine.  The 

pitch  of  the  feed  -  screw  of  the  machine  on 
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which  the  original  record  is  made  will  differ 
from  the  pitch  of  the  feed-screw  of  the  ma- 

chine on  which  the  resulting  duplicates  are 
to  be  used  to  an  extent  depending  upon  the 

5  coefficient  of  contraction  of  the  material  used 
and  will  be  determined  by  experiment  with 
the  material  employed.  It  will  be  of  course 
understood  that  after  the  mold  has  been  re- 

moved from  the  cylinder  and  the  separation 
10  of  the  cast  duplicate  is  being  effected  there- 

from a  new  mold  and  its  accompanj'ing  parts 
may  be  inserted  in  place  upon  the  cylinder  and 
the  operations  repeatedly  carried  on  there- 
with. 

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

1.  An  apparatus  for  duplicating  phono- 
graph-records, comprising  in  combination  a 

20  mold  carrying  a  record  in  negative  on  its  bore, 
a  core  movable  into  and  out  of  the  mold,  and 
means  for  causing  a  supply  of  molten  mate- 

rial to  enter  the  mold  simultaneouslj^  with 
the  introduction  therein  of  the  core,  substan- 

25  tially  as  set  forth. 
2.  An  apparatus  for  duplicating  phono- 

graph-records, comprising  in  combination  a 
mold  carrj'ing  a  record  iu  negative  on  its  bore, 
a  cylinder  supporting  said  mold  and  supplied 

30  with  molten  material,  a  core  movable  in  said 
cylinder  and  mold,  and  a  piston  movable  with 
the  core  for  introducing  a  charge  of  molten 
material  into  the  mold  simultaneously  with 
the  introduction  therein  of  said  core,  substan- 

35  tially  as  set  forth. 
3.  An  apparatus  for  duplicating  phono- 

graph-records, comprising  in  combination  a 
mold  carrying  a  record  in  negative  on  its  bore, 
a  cylinder  supporting  said  mold  and  supplied 

40  with  molten  material,  a  hollow  core  movable 
in  said  cylinder  and  mold,  and  a  piston  mov- 

able with  the  core  for  iutroducing  a  charge  of 
molten  material  into  the  mold  simultaneously 
with  the  introduction  therein  of  said  core, 

45  substantially  as  set  forth. 
i.  In  an  apparatus  for  duplicating  phono- 

graph-records, the  combination  of  a  mold  car- 
rying a  record  in  negative  on  its  bore,  a  cyl- 
inder removablj'  supporting  said  mold  and 

50  supplied  with  molten  material,  a  core  mov- 
able in  said  cylinder  and  mold,  and  means 

for  introducing  molten  material  into  the  mold 
simultaneously  with  the  introduction  of  the 
core  therein,  substantially  as  set  forth. 

55  5.  An  apparatus  for  duplicating  phono- 
graph-records, comprising  in  combination  a 

receptacle  containing  molten  material,  a  cyl- 
inder iu  said  receptacle,  a  mold  carried  by 

said  cylinder,  a  core  movable  in  the  cylinder 
60  and  mold,  and  a  piston  working  in  said  cyl- 

inder simultaneously  with  said  core,  substan- 
tially as  set  forth. 

6.  An  apparatus  for  duplicating  phono- 
graph-records, comprising  in  combination  a 

receptacle  for  containing  a  molten  material,  65 
a  cylinder  in  said  receptacle,  a  mold  remov- 

ably carried  by  the  cylinder  and  having  a 
record  in  negative  on  its  bore,  a  core  mov- 

able in  the  cylinder  and  mold,  a  piston  work- 
ing in  said  cylinder  and  connected  to  the  70 

mold,  and  a  plunger  for  operating  said  core, 
substantially  as  set  forth. 

7.  An  apparatus  for  duplicating  phono- 
graph-records, comprising  in  combination  a 

receptacle  for  containing  a  molten  material,  75 
a  cj'linder  in  said  receptacle,  a  mold  remov- 

ably carried  by  the  cylinder  and  having  a 
record  in  negative  on  its  bore,  a  core  mov- 

able in  the  cylinder  and  mold,  a  piston  work- 
ing in  said  cylinder  and  connected  to  the  80 

mold,  and  a  plunger  j-emovably  connected 
with  the  core  for  operating  the  latter,  sub- 
stantiallj^  as  set  forth. 

8.  In  an  apparatus  for  duplicating  phono- 
graph-records, the  combination  of  a  recepta-  85 

cle  or  tank  for  containing  the  molten  mate- 
rial, a  cylinder  therein,  a  mold  movably  car- 
ried bj'  the  cylinder  and  having  a  record  iu 

negative  on  its  bore,  a  core  working  in  the 
cylinder  and  mold,  a  piston  connected  to  the  90 
core,  and  a  cap  secured  over  the  upper  side 
of  the  mold,  substantially  as  set  forth. 

9.  In  an  apparatus  for  duplicating  phono- 
graph-records, the  combination  of  a  recepta- 

cle or  tank  for  containing  the  molten  mate-  95 
rial,  a  cylinder  therein,  a  mold  movably  car- 

ried bj'^  the  cylinder  and  having  a  record  in 
negative  on  its  bore,  a  core  working  in  the 
cylinder  and  mold,  a  piston  connected  to  the 
core,  and  a  cap  removably  secured  over  the  100 
upper  end  of  the  mold,  substantially  as  set 
forth. 

10.  In  an  apparatus  for  duplicating  phono- 
graph-records, the  combination  of  a  recepta- 

cle or  tank  for  containing  the  molten  mate-  105 
rial,  a  cylinder  therein,  a  mold  movably  car- 

ried by  the  cjdinder  and  having  a  record  in 
negative  on  its  bore,  a  core  working  in  the 
cylinder  and  mold,  a  piston  connected  to  the 
core,  a  cap  secured  over  the  upper  end  of  the  no 
mold,  a  bearing  in  said  cap,  and  a  plunger 
working  in  said  bearing  and  connected  to  the 
core,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
30th  day  of  April,  1900. 

THOS.  A.  EDISON. 

Witnesses: 
J.  F.  Randolph, 
Frank  L.  Dyer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  H.  Stevens, 

a  citizen  of  the  United  States,  I'esiding  at 
Toledo,  county  of  Lncas,  State  of  Ohio,  have 

5  invented  a  certain  new  and  useful  Improve- 
ment in  Molding  Celluloid;  and  I  declare  the 

following  to  be  a  full,  clear,  and  exact  de- 
scription of  the  invention,  such  as  will  enable 

others  skilled  in  the  art  to  which  it  pertains  to 
lo  make  and  use  the  same,  reference  being  had 

to  the  accompanying  drawing,  which  forms  a 
part  of  this  specification. 
My  invention  relates  to  molding  celluloid; 

and  the  object  of  my  improvement  is  to  pro- 
15  vide  a  process  by  which  celluloid  cylinders 

that  have  had  phonographic  records  molded 
or  pressed  into  their  outer  surfaces  by  a  cy- 

lindrical matrix  may  be  withdrawn  from  said 
matrix  without  danger  of  injuring  the  record 

20  or  the  matrix. 

In  the  art  of  reproducing  phonographic  rec- 
ords an  electrotype  of  a  wax  record  is  made. 

This  is  in  a  cylindrical  form,  with  the  nega- 
tive of  the  record  or  the  matrix  upon  its  iu- 

215  terior  surface,  and  is  reinforced  by  a  strong 
surrounding  metallic  cylinder.  A  celluloid 
cylinder  of  about  the  diameter  of  the  interior 
of  the  matrix  is  now  placed  inside  of  the  elec- 

trotype and  expanded  until  the  record  has 
30  been  impressed  upon  its  outer  surface.  It  is 

now  desirable  to  withdraw  the  celluloid  cyl- 
inder without  injuring  the  delicate  record 

upon  it  or  upon  the  matrix.  I  have  discov- 
ered that  if  the  metal  mold,  with  its  inclosed 

35  celluloid  cj^linder,  be  immersed  in  water  at  a 
temperature  close  to  the  boiling-point — say 
210°  Fahrenheit — the  celluloid  cylinder  will 
contract  in  diameter  without  warping  and 
that  the  surface  will  remain  true  and  smooth, 

40  one  immersion  being  sufficient  to  contract  a 
cylinder  from  one  to  one  and  one-fifth  inches 
in  diameter  as  much  as  one-eighth  of  an  inch. 

Referring  to  the  accompanying  drawing,  A 
is  the  cylinder  having  the  negative  of  the 

45  record  upon  its  inner  surface. 
B  is  the  celluloid  cylinder,  which  has  had 

the  indentations  pressed  into  it  from  the  pro- 
jections on  the  interior  of  the  matrix,  as  de- 

scribed, for  instance,  in  United  States  Letters 
50  Patent  issued  to  me  for  improvements  in  proc- 

esses of  duplicating  phonograms  and  num- 
bered 650,431. 

C  is  a  pail  or  other  receptacle  for  hot  water, 
and  D  is  the  water  therein,  which  should  be 
at  about  boiling  temperature.  55 

I  have  shown  the  cylinders  as  being  sup- 
ported by  the  hand;  but  various  other  meth- 

ods of  supporting  the  cylinders  in  the  water 
will  occur  to  any  one,  and  it  may  be  desir- 

able to  entirely  submerge  the  cylinders  at  60 
once.  The  effect  may,  however,  be  produced 

by  placing  a  part  of  the  cylinders  in  the  wa- 
ter, as  illustrated,  holding  them  there  a  min- 
ute or  less,  and  then  turning  them  end  for 

end  and  placing  the  other  part  of  the  cylin-  65 
der  into  the  water  in  the  same  waj". 

After  removing  the  cylinders  from  the  wa- 
ter it  will  be  found  that  the  celluloid  cylin- 
der is  so  much  smaller  than  the  cj'linder  A 

that  it  may  be  easily  loosened  and  removed  70 
therefrom. 

Steam  may  be  used  instead  of  the  hot  water 
in  fluid  form. 

The  celluloid  cylinders  I  have  used  are 
made  by  being  drawn  or  pressed  through  a  75 
die  while  in  a  plastic  condition.  They  are 
then  stretched  to  the  required  diameter  by 

being  forced  over  acj'lindrical  die  while  still 
in  a  plastic  condition  and  allowed  to  cool  and 
set.  It  is  believed  that  this  mode  of  manu-  80 
faeture  maj'  have  an  influence  in  adapting 
them  to  contract  on  being  reheated.  How- 

ever, a  celluloid  cylinder  that  has  not  been 
stretched  or  expanded  in  the  direction  of  its 
diameter  will  also  contract  on  being  heated,  85 
The  immersion  in  the  water  should  be  for  a 
short  time  in  order  that  only  the  requisite 
amount  of  contraction  may  take  place,  as  if 
the  heating  is  continued  too  long  the  cylin- 

der maj'  warp  in  contracting.  90 
Having  fully  described  mjMuvention,  what 

I  clai  m ,  and  desire  to  secure  by  Letters  Patent, 

is — 

1.  The  process  of  loosening  molded  cellu- 
loid articles  from  molds  consisting  in  causing  95 

the  article  to  contract  by  subjecting  it  to  the 
action  of  hot  water,  substantially  as  described. 

2.  The  process  of  loosening  molded  cylin- 
drical celluloid  phonograms  from  their  molds, 

consisting  in  causing  said  phonograms  to  con-  100 
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tract  in  the  direction  of  their  diameters,  by 
subjecting  the  same  to  the  action  of  hot  water, 
substantially  as  described. 

3.  The  process  of  loosening  molded  cylin- 
5  drical  celluloid  phonograms  from  their  molds 

consisting  in  causing  said  phonograms  to  con- 
tract in  the  direction  of  their  diameters,  by 

immersing  both  the  mold  and  the  phonogram 
therein,  in  hot  water,  substantially  as  de- 

lo  scribed. 

4.  The  process  of  loosening  molded  cellu- 
loid articles  from  molds  consisting  in  causing 

the  article  to  contract  by  subjecting  it  to  the 

action  of  a  hot  fluid,  substantially  as  de- 
scribed. 

5.  The  process  of  loosening  molded  cellu- 
loid articles  from  molds  consisting  in  causing 

the  article  to  contract  by  heating  it,  substan- 
tially as  described. 

In  testimony  whereof  I  sign  this  specifica- 
tion in  the  presence  of  two  witnesses. 

GEORGE  H.  STEVENS. 

Witnesses : 
Minnie  Kingsley, 
W.  G.  Ulery. 
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THOMAS   A.    EDISON,    OF   LLEWELLYN  PARK,   NEW   JERSEY. 

PROCESS  OF  DUPLICATING   PHONOGRAPH-RECORDS. 

SPECIFICATION  forming'  part  of  Letters  Patent  No.  667,662,  dated  February  5,  1901. 

Application  filed  May  8,  1900.    Serial  No.  15,874.    (No  specimens.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

cit  izen  of  the  United  States,  residing  at  Llewel- 
lyn Park,  conntyof  Essex,  and  State  of  New 

5  Jersey,  have  invented  a  certain  new  and  use- 
ful Improved  Process  of  Duplicatinj?  Phono- 

graph-Records, (No.  1,036,)  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  an  improved  proc- 
lo  e.ss  for  duplicating  phonograph-records,  and 

the  process  is  of  the  character  covered  b}'^ 
my  Patent  No.  484,582,  of  October  18,  1892, 
wherein  a  matrix  of  an  original  record  is  em- 

ployed as  a  mold  for  the  making  of  the  du- 
15  plicates.  In  the  specific  process  described  in 

my  previous  patent  the  matrix  secured  from 
the  original  record  is  divided  longitudinally, 
so  as  to  form  a  sectional  mold  in  which  are 

cast  the  desired  duplicates.     My  present  in- 
20  vention  is  designed  specifically  as  an  im- 

provement on  said  process,  and  my  object  is 
to  provide  a  process  wherein  the  pi-oduction 
of  the  duplicate  records  will  be  facilitated  and 
wherein  the  character  of  the  resulting  dupli- 

25  cates  will  be  improved,  since  the  mold  used 
is  continuous  on  its  bore. 
My  present  process  depends  upon  the  fact 

that  after  a  molten  metallic  soap  or  a  mixture 
of  .soaps  or  other  suitable  material  has  been 

30  introduced  within  a  mold  carrying  the  repre- 
sentation of  a  phonographic  record  in  relief 

on  its  bore  and  allowed  to  set  a  sufficient 
contraction  of  the  resulting  duplicate  can  be 
secured  as  to  permit  of  a  longitudinal  sepa- 

35  ration  of  the  duplicate  from  the  mold,  where- 
by a  continuous  mold  can  be  employed  for 

the  carrying  on  of  the  process. 
In  order  that  my  invention  may  be  better 

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

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

apparatus  for  the  purpo.se,  illustrating  the 
plunger  and  piston  in  their  lowermost  posi- 

45  tiou;  and  Fig.  2,  a  similar  view  showing  the 
same  parts  in  their  elevated  positions. 

In  both  the  above  views  corresponding  parts 
are  represented  by  the  same  numerals  of  ref- 
erence. 

50  The  apparatus  illustrated  in  the  figures  is 
designed  for  the  duplicating  of  cylindrical 
phonographic  records,  and  it  will  be  so  de- 
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scribed;  but  the  applicability  of  my  process 
for  the  duplication  of  other  varieties  of  rec- 

ords will  be  apparent  to  those  skilled  in  the 
art. 

In  the  drawings,  1  represents  a  suitable  jar 
or  tank  of  the  proper  dimensions  and  made 
of  any  desired  material.  Within  the  jar  or 
tank  1  I  place  the  material  of  which  the  du- 

plicate records  are  to  be  formed  and  which 
maybe  maintained  in  a  molten  condition  hj 
the  application  of  heat  in  any  way — as,  for 
example,  by  a  gas-tube  2,  supplying  a  num- 

ber of  jets,  as  shown.  The  proper  level  of 
the  molten  material  is  indicated,  and  this 
level  should  be  approximately  maintained  by 
the  addition  of  fresh  material  from  time  to 
time  within  the  tank  as  the  liquid  material 
maybe  withdrawn  duringthe  operation.  The 
material  in  the  tank  1  and  of  which  the  du- 

plicate records  are  to  be  formed  ma}'  be  of 
any  suitable  character;  but  preferably  it  is 
a  nietallic  soap  or  a  combination  of  several 

s'oaps  to  which  has  been  added  a  matei'ial 
not  affected  by  water,  such  as  ceresin, where-  ' 
by  the  resulting  duplicates  will  be  protected  j 

from  the  effects  of  atmospheric  moisture.  ' Mounted  within  the  tank  and  secured  to  its 

bottom  is  an  open-ended  cylinder  3,  in  which  80 
works  a  piston  4.  A  tapered  core  0  is  con- 

nected to  or  formed  integrally  with  the  piston 
4,  and  said  core  is  preferably  hollow,  so  as 
to  present  a  thin  wall  to  the  material,  where- 

by the  core  will  very  quickly  reach  the  tem- 
perature of  the  molten  material  when  it  is 

immersed  therein.  A  number  of  openings  6 
are  formed  in  the  cylinder  3,  near  the  bottom 
thereof,  below  which  openings  the  piston  4 
passes  in  reaching  its  downward  position,  as  90 
shown  in  Fig.  I,  whereby  the  liquid  mate- 

rial nvAy  flow  through  said  openings  into  the 
cylinder  above  the  piston.  Connected  to  the 

core  5  is  a  plunger  7,  having  an  opei'ating- handle  8.  The  connection  between  the  core 

and  plunger  is  such  as  will  permit  a  separa- 
tion of  these  parts,  ordinary  screw-threads 

being  shown. 
9  represents  a  mold  which  rests  within  a 

shoulder  10,  formed  at  the  top  of  the  cylin- 
der, and  which  mold  carries  on  its  bore  the 

representation  in  negative  or  relief  of  a  pho- 
nograph-record which  it  is  desired  to  dupli- 

cate.    This  mold  is  preferably  obtained  by 

85 

95 

100 
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the  process  described  in  my  application  for 
Letters  Patent  tiled  March  5, 1898,  Serial  No. 
672,650,  by  first  depositing  upon  the  original 
record  a  suitable  metal  in  the  form  of  an  in- 

5  finitesimally-thin  film  by  a  process  of  vacu- 
ous deposit,  by  then  electroplating  or  other- 

wise securing  upon  the  film  so  obtained  a 
sufficiently  thick  layer  of  the  same  or  differ- 

ent metal,  and  by  then  properly  backing  up 
lo  the  metal  so  deposited  or  otherwise  applied 

to  the  vacuous  ftlm  either  before  or  after  the 
separation  of  the  original  record  from  the  in- 

closing coating  of  metal  either  by  contract- 
ing the  record  or  by  melting  it  out  or  in  any 

15  other  suitable  way.  The  advantage  of  mak- 
ing a  matrix  or  mold  bj' first  depositing  upon 

an  original  phonograph-record  a  metal  by  a 
pi'ocess  of  vacuous  deposit  is  that  an  abso- 

lutely accurate  copy  in  negative  of  such  rec- 
20  ordwill  be  produced  irrespective  of  the  fine- 

ness thereof.  The  mold  9  is  preferably  made 
of  sufQcient  mass  or  thickness  as  to  effect- 

ively chill  the  molten  material  when  the  lat- 
ter is  introduced  therein,  as  I  shall  explain. 

25  Carried  by  the  upper  part  of  the  mold  is  an 

■    inclosing  cap  11,  which  may  be  secured  onto 
the  mold  and  which  forms  a  bearing  for  the 
plunger  7. 

In  carrying  out  my  improved  process  with 
30  an  apparatus  of  this  type  I  piefer  to  proceed 

substantially  as  follows:  Molten  material  be- 
ing placed  within  the  tank  or  jar  1  is  main- 

tained in  its  liquid  or  fluid  condition  by  the 
application  of  heat.     The  mold  9,  being  ex- 

35  posed  to  theatmospheric  temperature,  is  rela- 
tively cold.  The  plunger  7  is  first  depressed, 

so  as  to  force  the  piston  4  downward  within 
thecylinder,ejecting  the  liquid  material  from 
beneath  it,  which  material  passes  out  through 

40  the  openings  6.  The  bore  of  the  cylinder  3 
may,  as  shown,  be  slightly  enlarged  below  the 
openings  6,  so  as  to  permit  the  piston  4  to  pass 
beneath  the  same.  As  soon  as  the  piston  4 
passes  below  the  openings  6  the  molten  or  fluid 

45  material  enters  the  cylinder  above  the  piston, 
so  as  to  fill  the  cylinder  to  the  level  of  the  liq- 

uid in  the  tank  or  jar.  Owing  to  the  thin 
wall  of  the  core  5  the  latter  will  almost  im- 

mediately reach  the  temperature  of  the  mol- 
50  ten  material,  so  that  said  coi'e  will  not  chill 

the  latter.  If  a  solid  core  is  used,  it  will  re- 
quire to  be  immersed  within  or  below  the  sur- 

face of  the  liquid  material  for  a  longer  time 
to  enable  its  temperature  to  i*each  that  of  the 

55  molten  mass;  but  with  this  exception  the  proc- 
ess will  be  equally  operative  with  a  solid  core 

as  with  a  hollow  core. 
Assuming  the  hollow  core  to  be  used  and 

that  its  temperature  reaches  that  of  the  mol- 
60  ten  material  almost  immediatel}',  the  plunger 

7  will  be  elevated,  so  as  to  carry  the  charge 
of  molten  material  above  the  piston  into  the 
mold,  as  shown  in  Fig.  2,  a  greater  or  less  ex- 

cess of  material  passing  above  the  mold  into 
65  the  cap  11.  By  employing  the  cap  11  it  will 

be  obvious  that  the  level  of  the  liquid  mate- 
rial in  the  tank  or  jar  may  be  varied  consid- 

erably without  affecting  the  operation.  The 
liquid  molten  material  entering  the  mold  9 
will  engage  all  portions  of  the  record  formed  70 
on  the  bore  thereof,  and  the  materially  lower 
temperature  of  the  mold  will  result  in  the  al- 

most instantaneous  chilling  of  the  surface  of 
the  molten  material  tlierein.  In  order  to  fa- 

cilitate this  surface- chilling  of  the  liquid  75 
molten  material  entering  the  mold,  the  latter 
may  be  actually  cooled  by  artificial  means 
below  atmospheric  temperatui'e — as,  for  in- 

stance, bj'  the  circulation  of  cold  water 
through  a  water-jacket  surrounding  the  mold  80 
oi-  by  a  blast  of  cold  air  equably  directed  to 
all  portions  of  the  mold.  The  chilling  of  the 
surface  of  the  molten  material  in  the  mold  re- 

sults in  the  setting  of  the  positive  impression 
thus  secured  from  the  negative  record.  The  85 
chilling  of  the  molten  material  in  the  mold 

progresses  towai-d  the  center,  and  any  con- 
traction in  bulk  will  be  compensated  by  the 

surplus  material  within  the  cap  11.  As  soon 
as  the  material  within  the  mold  has  been  90 
chilled  throughout  the  entire  thickness  there- 

of the  material  with  the  piston,  core,  cap,  and 
plunger  are  removed  from  the  cylinder,  and 
the  material  is  allowed  to  cool  by  exposure  to 
a  cold  atmosphere  or  by  an  air-blast  until  the  95 
solidified  material  has  contracted  awaj'  from 
the  bore  of  the  mold, so  as  to  permit  it  to  be  re- 

moved therefrom  by  forcing  the  plunger  down- 
ward. The  plunger  is  then  removed  from  the 

core,  and  the  latter  is  extracted  from  the  east  100 
duplicate,  canning  the  positive  record  on  its 
periphery  before  the  material  has  contracted 
sufficiently  upon  the  core  as  to  prevent  this 
separation.  Since  the  conductivity  of  heat 
from  the  material  is  effected  slowlj^  the  outer  105 
surface  of  the  molded  duplicate  becomes  hard 
and  set,  while  the  inner  portion  thereof  next 
to  the  core  is  still  in  a  relatively  plastic  con- 

dition, so  that  this  separation  of  the  core  can 
with  ordinary  care  be  readily  effected.  The  no 
resulting  duplicates  thus  secured  after  reach- 

ing the  normal  temperature  are  properly 
dressed  at  the  ends  and  are  reamed  internally 
to  the  proper  size,  being  then  ready  for  use. 

With  records  made  by  my  process  the  con-   115 
traction  of  the  material  radially  to  separate 
it  from  the  mold  is  accompanied  by  a  consid- 

erable longitudinal  contraction  following  the 
instant  when  the  surface  is  first  set  by  the 
chilling  effect  of  the  mold  and  progressing  120 
until  the  material  reaches  the  normal  temper- 

ature, such  shrinkage  being  approximately 
one  per  cent,  with  ordinary  blanks.     For  this 
reason  it  is  desirable  that  the  original  record 
from  which  the  matrix  is  made  is  formed  on  125 

a  phonograph  or  allied  talking-machine  hav- 
ing a  fewer  number  of  threads  on  its  feed- 

screw than  the  iostrument  on  which  the  du- 
plicates are  finally  used,  in  order  that  when 

the  contraction  has  progressed  to  its  finality  130 
the  pitch  of  the  record-thread  on  the  dupli- 

cate will  correspond  to  the  pitch  of  the  feed- 
screw of   the  reproducing- machine  or  ap- 

proximately to  that  pitch,  it  being  possible 
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with  modern  reproducing'apparatus  to  effect a  satisfactory  reproduction  from  a  record, 
even  when  the  pitch  thereof  differs  slightly 

.  from  that  of  the  feed-screw  of  the  machine. 
5  The  pitch  of  the  feed-screw  of  the  machine  on 

which  the  original  record  is  made  will  differ 
from  the  ijitch  of  the  feed-screw  of  the  ma- 

chine on  which  the  resulting  duplicates  are 
to  be  used  to  an  extent  depending  upon  the 

lo  coefficient  of  contraction  of  the  material  used 
and  will  be  determined  by  experiment  with 
the  material  employed.  It  will  be  of  course 
understood  that  after  the  mold  has  been  re- 

moved from  the  cylinder  and  the  separation 
15  of  the  cast  duplicate  is  being  effected  there- 

from a  new  mold  and  its  accompanying  parts 
may  be  inserted  in  place  upon  the  cylinder, 
and  the  operations  repeatedly  carried  on 
therewith. 

20  Having  now  described  m.y  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is  as  follows: 

1.  The  process  of  duplicating  cylindrical 
phonographic  records,  which  consists  in  first 

25  makingan  original  record  with  aspiral  record- 
groove  of  greater  pitch  than  that  desired  on 
the  duplicate  to  be  produced,  then  in  making 
a  hollow  cylindrical  matrix  or  mold  from  said 

original  record,  cai'rying  the  record  in  nega- 
30  tive  on  its  bore,  and  in  finally  making  dupli- 

cate records  from  the  matrix  or  mold  by  in- 
troducing therein  and  engaging  therewith 

material  maintained  in  an  abnormally  high 
temperature,  whereby  the  cooling  of  suehdu- 

35  plicate  will  contract  the  pitch  of  the  record- 
groove,  as  and  for  the  purposes  set  forth. 

2.  The  process  of  duplicating  phonographic 
records,  which  consists  in  securing  a  mold 
containing  the  record  in  negative  on  its  bore, 

40  in  introducing  a  molten  material  in  the  mold 
to  I'eceive  a  surface  impression  from  such 
record,  in  allowing  the  molten  material  to 
set,  in  contracting  the  set  material,  and  in 
separating  the  contracted  molded   material 

45  bj'  a  longitudinal  movement,  substantially 
as  set  forth. 

3.  The  process  of  duplicating  phonographic 
records,  which  consists  in  securing  a  mold 
having  a  record  in  relief  in  negative  on  its 

50  bore,  in  introducing  a  molten  material  in  the 
mold  around  a  coie,  in  allowing  the  molten 
material  to  set,  in  contracting  the  set  mate- 

rial, in  removing  the  contracted  material  and 
the  core  from   the  mold,  and  in  separating 

55  the  core  from  the  molded  material,  substan- 
tially as  set  forth. 

4.  The  {)rocess  of  duplicating  cylindrical 
phonograph-records,  which  consists  in  form- 

ing a  cylindrical  mold  with  a  record  in  nega- 
60  tive  on  its  bore,  in  introducing  a  molten  ma- 

terial in  the  mold  to  form  a  cj^lindrical  dn- 
plicate,  in  allowing  the  duplicate  to  set,  in 
contracting  the  duplicate,  and  in  removing 
the  contracted  duplicate  by  a  direct  longitu- 

65  dinal  movement,  substantially  as  set  forth. 

5.  The  process  of  duplicating  cylindrical 
phonograph-records,  which  consists  in  form- 

ing a  cylindrical  mold  having  the  record  in 
negative  on  its  bore,  in  introducing  molten 
material  in  the  mold  around  a  core,  whereby  70 
a  hollow  cylindrical  duplicate  will  be  formed, 
in  allowing  the  molten  material  to  set,  in  con- 

tracting the  molten  material,  and  in  with- 
drawing the  contracted   material   from  the 

mold  by  a  direct  longitudinal  movement,  sub-  75 
stantially  as  set  forth. 

6.  The  process  of  duplicating  cylindrical 
phonograph-records,  which  consists  in  form- 

ing a  cylindrical  mold  carr^'iug  the  record  in 
negative  on  its  bore,  in  introducing  a  molten  80 
material  in  the  mold  around  a  core,  in  allow- 

ing the  material  to  set,  in  contracting  the 
material,  in  withdrawing  the  contracted  ma- 

terial and  core  from  the  mold,  and  in  sepa- 
rating the  core  from  the  resulting  duplicate,  85 

substantially  as  set  forth. 
7.  The  process  of  duplicating  cylindrical 

phonograph-records,  which  consists  in  mak- 
ing a  cylindrical  mold  carrying  a  record  in 

negative  on  its  bore,  and  of  sufficient  mass  90 
to  produce  a  chilling  effect  on  molten  mate- 

rial introduced  therein,  then  in  introducing 
within  the  mold  a  molten  material,  the  sur- 

face of  which  becomes  chilled  by  contact  with 
the  mold,  then  in  contracting  the  duplicate  95 
so  formed,  and  finally,  separating  the  dupli- 

cate from  the  mold  by  a  direct  longitudinal 
movement,  substamiall}'  asset  forth. 

8.  The  process  of  duplicating  cylindrical 

phonogiaph-records,  which  consists  in  secur-  100 
iug  a  mold  carrying  a  recoi'd  in  negative  on 
its  bore,  and  of  sufficient  mass  to  produce  a 
chilling  effect  on  molten  material  introduced 
therein,  then  in  introducing  within  the  mold 
around  a  core  a  molten  material,  the  surface  105 
of  which  is  chilled  by  contact  with  the  mold, 
then  in  contracting  the  material,  then  in  re- 

moving the  contracted  material  and  core 
from  the  mold,  and  in  finally  separating  the 
core  from  the  material,  substantially  as  set  no 
forth. 

9.  The  process  of  duplicating  cylindrical 
phonograph-records,  which  consists  in  main- 

taining in  a  molten  condition  a  mass  of  mate- 
rial from  which  the  duplicates  are  to  be  made,  115 

in  sustaining  a  mold  over  the  mass  of  molten 
material,  said  mold  carrying  on  its  bore  a 
record  in  negative,  in  successively  elevating 
a  part  of  the  mass  of  molten  material  into 
the  mold,  in  allowing  such  molten  material  120 
within  the  mold  to  set,  in  contracting  the  set 
material,  and  in  withdrawing  the  resulting 
duplicate  from  the  mold  by  a  direct  longitu- 

dinal movement,  substantially  as  set  forth. 
This   specification   signed   and   witnessed  125 

this  30th  day  of  April,  1900. 
THOS.  A.  EDISON. 

Witnesses: 
J.  F.  Randolph, 
Frank  L.  Dyer. 
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United  States  Patent  Office. 

FELIX  McGLOIN,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  THE  AUTOMATIC  FIRE 
ALARM  COMPANY,  OF  SAME  PLACE. 

TALKING-MACHiNE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  667,728,  dated  February  12,  1901. 

Applioationfiled  June  8, 1900.    Serial  No.  19,203.   '.No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Felix  McGrLOiN,  a  citi- 

zen of  the  United  States,  residing  at  New  York 
city,  county  and  State  of  New  York,  have  in- 

j  vented  certain  new  and  useful  Improvements 
in  Talking-MachineSj  of  which  the  following 
is  a  full,  clear,  and  exact  description. 
My  invention  relates  to  talking-machines 

and  attachments  therefor  which  are  particu- 
lO  larly  useful  in  an  improved  automatic-alarm 

system ;  and  one  of  my  objects  is  to  provide  a 
system  which  by  the  variation  in  the  electrical 
condition  of  an  electric  circuit  will  automat- 

ically send  in  an  alarm.     This  is  particularly 
15  useful  in  a  fire-alarm  system;  but  it  willbeob- 

vious  that  it  may  be  applied  to  send  in  a  bur- 
glar or  other  alarm.  I  prefer  to  emploj'  the  sys- 
tem in  connection  with  the  common  telephone- 

circuit  in  general  commercial  use  at  the  pres- 
20  entday,  audin  such  easel  provide  a  talking- 

machine  so  arranged  as  to  send  in  an  alarm- 
message  over  the  telephone-circuit,  such  as 
"There  is  afire  at  41  Park  Row,  Please  notify 
the  fire  department,"  an  electric  protective 

25  circuit,  and  means  to  automatically  send  a 
signal  over  said  telephone-circuit  when  a  cer- 

tain variation  in  the  electrical  condition  of 
said  protective  circuit,  such  as  a  closing  of 
the  circuit,  takes  place.     This  will  call  atten- 

30  tion  to  the  fact  that  an  alarm-message  is  to 
be  sent.  The  signal  is  then  interrupted  and 
the  talking-machine  sends  the  alarm-message 
over  the  telephone- circuit.  All  this  takes 
place  automatically  on  said  variation  in  the 

j5  electric  protective  circuit.  I  prefer  to  pro- 
vide the  talking-machine  with  a  plurality  of 

records  toindicate  the  different  causes  of  dif- 
ferent variations  in  the  protective  circuit,and 

I  have  provided  in  this  embodiment  electric 
40  circuits,  preferably  independeutand  forming 

paits  of  the  protective  circuit,  which  will 
also  send  a  sigual  in  case  of  trouble  on  the 
wires,  such  as  a  break  or  a  ground,  and  au- 

tomatically select  the  proper  record  to  indi- 
45  cute  ihi.s  tiouble  and  cause  the  talking-ma- 

chine to  -send  a  "trouble-message,"  such  as 
"There   is  trouble  on   the  wires  at  41  Park 
low,"  ovei'  the   telephone- circuit.     I  have 
also  provide*]  a  const  ruction  by  which  the  rec- 

S'o  ord  is  passen  over  by  the  reproducer  a  plu- 
rality of  times  before  the  alarm-message  is 

interrupted,  so  that  the  signal  and  message 
are  repeated  over  the  telephone-circuit,  thus 
insuring  their  being  received. 

Some  of  the  features  shown  and  described  55 
in   the   following   specification   are  broadly 
claimed  in  my  former  application.  Serial  No. 
17,340,  filed  the  21st  day  of  May,  1900. 

In  this  present  application  I  have  claimed 
more  particularly  the  construction;  and  my  60 
object  is  to  claim,  among  other  things,  the  au- 

tomatically-operating switches. 
In  the  preferred  embodiment  shown  in  the 

drawings,  Figure  1  is  a  diagrammatic  view 
showing  my  system.  Fig.  2  is  a  front  eleva-  65 
tion  of  the  talking-machine — in  this  case  a 
phonograph — and  some  of  the  switches,  show- 

ing also  some  of  the  relay- magnets.  Fig.  3 
is  a  rear  view  of  the  device  shown  in  Fig.  2. 
Fig.  4  is  an  end  elevation  of  the  device  shown  70 
in  Fig.  3  looking  from  left  to  right  of  said 
figure,  the  automatic  switch  at  the  left  of 
Fig.  3  having  been  removed.  Fig.  5  is  an  end 
elevation  of  the  device  shown  in  Fig.  3  look- 

ing from  right  to  left.  Fig.  6  is  a  detail,  75 
partly  in  section,  of  the  device  shown  in  Fig. 
5.  Fig.  6*  is  a  detail.  Fig.  7  is  a  rear  ele- 

vation of  the  automatic  switch  shown  at  the 

left  of  Fig.  3.  Fig.  8  is  a  plan  view  of  the  de- 
vice shown  in  Fig.  7.  Fig.  9  is  a  detail  of  the  80 

switch  shown  in  Fig.  7.  Fig.  10  is  a  detail  of 
the  catch  mechanism  at  the  right  end  of  Fig. 
7,  and  Fig.  11  is  a  detail  showing  the  magnet 
and  connections  for  selecting  the  proper  re- 

producer. 85 
In  the  above  diagram  of  the  preferred  em- 

bodimentof  my  invention,  (shown  in  Fig.  1,)  1 
represents  an  electric  circuit  provided  with 
means  to  communicate  intelligence  at  a  dis- 

tance, preferably,  as  has  been  stated  hereto-  90 
fore,  a  telephone-circuit,  such  as  is  in  com- 

mon commercial  use  at  present  day.  This 

circuit  is  provided  with  a  subscriber's  trans- 
mitting and  receiving  instrument  2,  and  the 

circuit  passes  through  a  central  or  receiving  95 
station.  3  is  a  machine  to  send  a  message 
over  the  circuit  1 — in  this  case  a  talking-ma- 

chine— such  as  a  phonograph  having  a  cylin- 
drical record  4,  actuated  by  any  suitable 

means,  such  as  by  a  spring  in  a  box  5,  through  loo 
suitable  gear  connections.  6  is  a  device,  such 
as  an  interrupter,  for  transmitting  a  sign  1 
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over  the  telephone-circuit,  such  as  ring! ug  the 
bells  of  the  subscriber's  instrument  and  also 
causing  a  signal-annunciator  to  be  operated 
in  the  central  station.  The  circuit  in  this  in- 

5  terrupter  is  normally  open,  as  shown  at  7,  and 
the  secondary  of  the  interrupter  is  connected 
in  the  present  case  iu  parallel  with  the  sub- 

scriber's instrument.  The  record-cylinder  4 
is  preferably  provided  with  a  plurality  of  rec- 

10  ords — such  as  a  "trouble-record  "  to  indicate 
that  there  is  some  trovible  with  the  wires,  such 
as  a  ground  or  a  break,  and  also  with  a  "fire" 
or  other  record  to  indicate  a  fire  or  other 

cause — and  each  of  these  records  is  preferably 
rs  provided  with  a  reproducer.  These  repro- 

ducers 8  and  9  are  preferably  both  carried  on 
the  carriage  18,  Fig.  6,  and  are  provided  with 
a  sound-carrying  tube  10,  which  telescopes 
with  a  stationary  sound-tube  11,  connected 

2o  with  the  telephone-transmitter  12  in  an  elec- 
tric circuit  13.  This  circuit  through  the  trans- 

mitter 12  is  preferably  normally  open,  as 
shown,  and  may  be  connected  with  the  tele- 

phone-circuit, preferably  in  parallel  with  the 
25  subscriber's  instrument.  In  the  present  case 

the  circuit  13  is  not  connected  mechanically 
with  the  telephone -circuit,  but  electrically 
through  the  secondary  of  the  induction-coil 
14  in  the  circuit  15,  which  is  in  parallel  with  the 

30  subscriber's  instrument.    16  is  a  condenser. 
Referring  now  to  Fig.  1,  I  have  provided 

what  I  have  called  an  "electric  protective  cir- 
cuit "and  devices,  preferably  electrically  ac- 

tuated, which  when  the  electrical  condition 
35  of  this  electric  protective  circuit  is  varied  or 

changed,  such  as  by  closing  the  open  protect- 
ive circuit  or  by  a  ground  or  break,  will  send 

in  a  cautionary  signal  over  the  telephone-cir- 
cuit and  then  interrupt  the  same  and  send  in 

40  a  message  over  said  circuit  to  indicate  the 
cause  of  the  trouble,  such  as  fire  or  trouble 
on  the  wires.  In  the  present  embodiment 
this  electric  protective  circuit  is  normally 
open  and  is  closed  by  a  connection  between 

45  two  normally  independent  circuits.  These 
normally  independent  circuits  iu  the  present 

embodiment  are  indicated  by  "first  circuit" 
and  "second  circuit."  These  independent 
circuits,  as  will  be  seen  from  an  inspection  of 

50  the  diagram,  are  normally  closed  through  re- 
lay-magnets I  and  H,  which  magnetsare  there- 

fore normally  energized  to  keep  their  arma- 
tures in  the  position  shown. 

A,  B,  and  C  represent  different  floors  of  a 
55  building  to  be  protected  or  different  build- 

ings, and  a  a  thermostats,  which  when  heated 
will  vary  the  electrical  condition  of  the  first 
circuit  by  in  this  case  closing  the  same  by 
making  connection  between  the  two  inde- 

60  pendent  circuits. 
J  and  K  are  two  normally  inactive  relay- 

magnets,  the  winding  of  the  magnet  K  being 
connected  across  the  first  circuit  and  second 
circuit,  as  shown ;   but  the  circuit  through 

65  said  magnet  will  not  therefore  be  completed, 
as  there  is  no  return-path  for  a  current  pass- 

ing between  said  circuits.     When,  however, 

a  fire  occurs  and  one  of  the  thermostats  a  is 
heated,  the  same  makes  a  connection  between 
the  two  independent  circuits  and  completes  70 
the  circuits  through  magnet  K.     The  protec- 

tive circuit,  which  is  then  closed,  will  start, 
for  instance,  from  battery  19  and  go  through 
the  first  circuit  until  it  reaches  the  thermostat 

a,  which  has  been  actuated,  through  said  ther-  75 
mostat  to  the  second  circuit,  to  and  through 
battery  20,  and  from  thence  through  the  wir- 

ing of  magnet  K.    The  energizitig  of  this  mag- 
net will  draw  its  armature  21  to  the  left  and 

close  the  circuit  from  battery  22  through  mag-  80 
nets  23  and  24. 

25  is  a  lever  forming  an  armature  for  mag- 
net 24  and  engaging  the  wheel  26  to  form  a 

brake  to  prevent  the  operation  of  the  talking- 
machine,  and  when  this  circuit  through  mag-  85 
net  24  is  closed  the  armature  25  will  be  drawn 

to  the  left  and  allow  the  talking-machine  to 

operate. 27  is  a  contact-piece  carried  by  this  arma- 
ture 25,  which  closes  the  circuit  13  from  the  90 

transmitter  as  far  as  the  automatically-oper- 
ated switch  28.  This  switch  28  is  automatic- 
ally tiirowu  from  one  position  to  another, 

'>hown  by  the  two  lines  of  contact-points,  the 
unshaded  blocks  being  conducting  portions  95 
and  the  shaded  blocks  being  non-conductors. 

Referring  now  to  the  other  figures  of  the 
drawings,  29  is  a  shaft  forming  a  track  along 
which  the  carriage  18  travels.     Attached  to 
thiscarriage — iu  the  presentembodiinent  iiiv-  100 
oted  thereto — so  as  to  be  independently  mov- 

able to  and  from  their  operative  position  in 
relation  to  the  record  4,  are  reproducers  8  and 
y.     30  is  a  threaded  shaft  rotated  by  the  mo- 

tor and  engaged  by  a  movable  spring-pressed  105 
threaded  block  31,  carried  in  a  casing  32  on 
the  carriage.    When  the  threads  on  this  block 
31  engage  the  threads  of  the  shaft  30,  the  car- 

riage, and  therefore  the  reproducers,  will  be 
carried  along  the  record-cylinder,  which  will  110 
be  suitably  rotated  as  usual  in  this  class  of 
machines.     The  reproducer  8  is  normally  in 

its  operative  position  in  contact  with  the  rec- 
ord-cylinder, and  preferably  in  contact  with 

the  trouble  record,  while  the  reproducer  9  is  115 
normally  out  of  contact  with  its  record. 
When  a  fire  occurs,  it  is  desirable  to  trans- 

mit the  "fire-message"  and  not  the  trouble- 
message,  and  I  therefore  have  provided  a 
means  for  selecting  the  proper  record,  so  as  to  1 20 
send  the  proper  message  when  a  fire  occurs. 
As  before  explained,  when  one  of  the  ther- 

mostats is  actuated  to  close  the  protective  cir- 
cuit the  magnet  23,  as  well  as  the  magnet  24, 

will  be  actuated.  125 
Referring  now  to  Fig.  11,  33  is  a  projection 

in  the  form  of  an  arm  from  the  "trouble- repro- 
ducer" 8,  and  34  is  a  similar  arm  projecting 

from  reproducer  9.  These  arm;*  in  the  pres- 
ent embodiment  project  in  opposite  direc-  130 

tions.  35  is  a  lever  fixed  to  shaft  3(5,  which 
sViaft  is  pivoted  in  the  stationary  frame  37  of 
the  instrument.  This  lever  35  carries  a  lat- 

erally-extending pin   38,  (see  Fig.  2,)  over 
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\Vhich  the  arin  34  slides  as  the  carnage  moves 
in  one  direction  or  the  other.  39  is  a  lever 
similar  to  35  and  having  a  pin  40,  which  pin 
extends  in  an  opposite  direction  from  pin  38. 

5  41  is  a  short  arm,  also  attached  to  shaft  36  and 
forming  the  armature  of  maguet  23.  As  pins 
38  and  40  stand  on  opposite  sides  of  the  arms 
33  and  34,  when  the  magnet  23  is  actuated 
and  the  arms  35  and  3!)  therefore  drawn  down 

10  the  reproducer  8  will  be  raised  out  of  contact 
with  the  record-cylinder  and  the  reproducer 
9  will  be  dropped  into  contact  therewith.  As 
the  reproducer  9  is  the  one  for  producing  the 
fire-message,  this  closing  of  the  protective 

15  circuit  will  therefore  cause  the  apparatus  to 
select  the  "  fire-record  "  and  also  start  the 
taliiing-raachine. 

Referring  now  to  Figs.  2,  5,  and  6,  42  is  a 
wheel  rotated  by  the  motor  and  carrying  lug 

20  43.  44  is  a  toothed  wheel  having  curved  de- 
pressions 45,  which  fit  the  circumference  of 

wheel  42.  As  the  lug  43  on  wheei  42  strikes 
a  tooth  on  wheel  44  a  cut-away  portion  46  of 
the  wheel  42  releases  the  wheel  44  and  allows 

25  the  same  to  be  rotated  one  tooth.  The  wheel 
44  is  intended  to  rotate  a  little  less  than  once 

at  each  traverse  of  the  carriage  from  left  to 
right  in  Fig.  2.  47  is  an  arm  attached  to  a 

sleeve  48,  pivoted  on  and  carried  by  thecar- 
30  riage  18.     This  arm  47  is  provided  with  a  rod 

49,  which  slides  between  the  jaws  of  an  arm 
50,  attached  to  a  shaft  51,  pivotally  mounted 
in  beaiiogs  52  on  the  frame.  53  is  a  second 
arm,  also  attached  to  rod  51  and  engaging  pin 

35  54  on  the  end  of  a  lever  55,  pivoted  at  56. 
The  left  end  of  this  lever  55  has  a  foot  57, 
which  is  engaged  by  a  lug  58  on  the  wheel  44. 

The  parts  shown  in  P"'ig.  6  are  normally  in  the 
position  indicated  by  dotted  lines  in  Fig.  6 

40  and  in  full  lines  in  Fig.  5,  The  wheel  44  is 
intended  to  make  nearly  one  complete  revolu- 

tion in  one  traverse  of  the  carriage  from  left 
to  right  in  Fig  2.  When,  therefore,  the  wheel 

'44  has  made  nearly  one  complete  revolution, 
45  the  lug  58  will  strike  foot  57  and  throw  the 

parts  into  the  position  shown  in  full  lines  and 
the  nose  60  on  sleeve  48  will  strike  a  curved 

projection  Gl  on  arm  34,  attached  to  repro- 

ducer 9,  and  will  notonlj"^  raise  the  reproducer 
50  9,  but  will  throw  both  reproducers  up  from 

the  position  shown  in  Fig.  11,  thus  raising 
both  reproducers  away  from  their  operative 

position  with  relation  to  the  record-cylinder. 
At  the  same  lime  a  cam  formed  by  a  cut-away 

55  portion  62  of  sleeve  48  forces  down  the  plun- 
ger 31  out  of  engagement  with  the  threaded 

shaft  30.  The  carriage  is  thus  released  from 
the  shaft  30,  and  a  spring  63  and  pivoted  arm 
64, Figs.  2  and  4,  then  tlirow  the  carriage  back 

60  to  the  starting  position  at  the  left.  When 
the  carriage  is  at  the  end  of  its  traverse  to 
ihe  right,  as  shown  in  Fig.  2,  and  the  parts 
are  in  tlie  position  shown  in  full  lines,  a  rod 

65,  also  attached  to  rod  51,  Figs.   2  and  6^, 
6j  which  arm  carries  a  contact-piece  66,  is  thrown 

upward,  and  the  contact-piece  66  engages 
with  the  contact-points  at  7  and  closes -the 

circuit  through  the  interrupter  6,  thus  send- 
ing the  cautionary  signal  over  the  telephone- 
circuit.  70 

Referring  now  to  Figs.  1,  3,  and  7,  the 
switch  28  (shown  in  diagram  in  Fig.  1  and  in 
elevation  in  Fig.  7)  is  at  the  left  in  Fig.  3. 
This  switch  is  automatically  thrown  by  the 
movement  of  the  carriage  in  its  first  traverse,  75 
and  said  switch  makes  different  connections 
with  the  circuits.  67  67  are  standards  at- 

tached to  the  frame  of  the  machine,  and  piv- 
oted in  them  is  a  rotating  or  rocking  bar  68, 

carrying  contact-blocks  69,  which  are  insu-  80 
lated  from  the  bar  and  from  each  other,  as 

shown  in  Fig.  8.  70  is  a  non-conducting  por- 
tion of  the  switch  having  contact-strips  run- 
ning through  the  same,  as  shown  in  Fig.  9, 

and  bent  over  on  each  side,  as  seen  at  71.  72  85 
indicates  contact-strips  which  spring  toward 
and  make  contact  with  the  contact-points  71; 
but  when  the  contact-carrier  68  is  rotated,  so 
that  the  contact  blocks  69  engage  the  strips 
72,  these  strips  are  pushed  away  from  contact  90 
with  the  portions  71.  The  normal  position  of 
the  switch  is  shown  in  Figs.  7and  8,  with  the 
contact- blocks  69  making  the  connections 
shown  in  the  left-hand  line  of  contacts  in  the 
switch  28  in  Fig.  1.  73  is  a  spring  tending  to  95 
throw  the  contact-carrier  68  into  a  position  iu 
which  the  contact-blocks  69  will  be  vertical, 
as  shown  in  dotted  lines  in  Fig.  3. 

To  retain  the  parts  in  the  position  shown 
in    Fig.  7,  I  have  provided  a  catch  device  100 
which  may  be  automatically  released  by  the 

movement  of  the  reproducer-carriage.     74  is 
an  arm  attached  to  the  contact-carrier  68  and 

having  a  lug  75  at  its  lower  end.     76  is  a  tin- 
ger-lever  extending  from  contact-carrier  68,    105 
by  which  the  contact-carrier  may  be  thrown 
into  the  position  shown  in  Fig.  7.     77  is  a  pin 
to  limit  the  motion  of  the  arm  74.     78  is  a  ro- 
tatable  shaft  carrying  a  stop  79,  which  arm  is 

by  a  spring  80  normally  thrown  into  the  po-  110 
sition  shown  in  Fig.  10.     Stop  79  has  an  in- 

clined front  face,  so  that  when  the  arm  74  is 
pushed  downward  the  lug  75  will  engage  this 
inclined  face  and  slightly  rotate  the  arm  78 
against  the  action  of  spring  80  until  lug  75  115 
passes   into   the  position  shown  in  Fig.  10, 
when  the  stop  79  will  spring  up  and  engage 
the  same,  thus  securely  holding  the  parts  in 
the  position  shown  in  Fig.  7.     81  is  a  finger- 
lever  for  manually  releasing  the  parts,  if  de-   120 
sired.     The  contact-strips  71  make  the  con- 

nections shown  in  the  line  of  contacts  at  the 

right  of  switch  28  in  Fig.  1. 
Referring  now  to  Fig.  3,  as  the  carriage 

moves  to  the  left  in  that  figure  (to  the  right  125 
in  Fig.  2)  a  projection  82  from  the  carriage 
will  be  moved  to  the  left  and-will  strike  arm 
81.  This  will  occur  just  before  the  plunger 

31  is  disengaged  from  the  shaft  30.  The  move- 
ment of  the  arm  81  to  the  left  in  Fig.  3  by  the  130 

projection  82  will  therefore  release  the  lug  75 
on  arm  74  and  the  spring  73  will  suddeuly  ro- 

tate the  contact-carrier  68  into  the  position 
shown  in  dotted  lines  in  Fig.  3  and  allow  the 
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contact-strips  72  to  engage  with  ttie  contact- 
pieces  71,  thus  changing  the  connections  of 
the  circuits  and  closing  the  circuits  13  and  15, 
and  thus  autdmaticallj'  connecting  the  tele- 

5  phone-transmitter  12  with  the  telephone-cir- 
cuit. The  contact -point  66  will  be  in  en- 

gagement with  the  contact  portion  7,  thus 
lending  in  the  cautionary  signal  over  the  tele- 

phone-circuit until  the  lug  43  on   wlieel  42 
lo  comes  into  contact  with  the  left  end  of  lever 

55,  throwing  the  parts  back  into  the  posi- 
tion shown  in  dotted  lines  in  Fig.  6  and  in 

full  lines  in  Fig.  5  and  breaking  the  inter- 
rupter-circuit at  7.     The  cautionarj'  signal 

15  will  therefore  be  sent  in  only  for  the  time 
during  which  the  wheel  42  makes  one  revo- 

lution. The  spring  63  and  arm  64  have  now 
thrown  the  carriage  to  the  left  in  Fig.  2  and 
to  the  right  in  Fig.  3,  and  the  lug  42  has  re- 

20  turned  the  parts  to  their  original  position, 

dropping  one  of  the  reproducers  into  "con- tact with  the  record.  The  reproducer  will 
then  travel  over  the  record,  and  as  the  cir- 

cuit from   the    transmitter  12  through   the 
25  telephone -circuit  is  closed  the  talking- ma- 

chine will  then,  as  the  carriage  travels  to 
the  left  in  Fig.  3,  send  the  message  over  the 
telephone-circuit.  I  prefer  to  have  the  mes- 

sage repeated  several  times,  and  to  this  end 
30  the  reproducer  travels  over  the  recorS  a  plu- 

rality of  times.  To  prevent  the  repetition  of 
the  alarm  more  than  a  given  number  of  times, 
I  have  provided  a  device  in  the  form  of  a 
switch,  which  will  automatically  stop  the  ma- 

35  chine  after  one  alarm  has  been  transmitted 
a  certain  number  of  times.  It  is  not  so  im- 

portant that  the  "  trouble-alarm  "  should  be 
immediatelj'^  attended  to  as  the  "fire-alarm." 
Therefore  I  have  provided  a  device  which 

40  will  repeat  the  fire-message  until  the  device 
is  reset,  but  will  onl}'  repeat  the  trouble-mes- 

sage a  few  times — say  three  or  four  times. 
To  aceompli.sh  this,  I  have  provided  a  switch 
83,  Fig.  1,  which  in  this  embodiment  (Fig.  3) 

45  is  in  the  form  of  a  rotatable  shaft  having  an 
insulated  portion,  shown  in  black  in  Fig.  1, 
and  a  conducting  portion,  shown  in  white. 
This  conducting  portion  makes  electrical  con- 

nection between  the  contact-points  84.     85  is 
50  a  ratchet  attached  to  this  shaft  and  engaged 

by  a  pawl  86,  normally  pressed  into  contact 
with  said  ratchet  by  a  spring,  as  shown  in 
Fig.  3.  This  pawl  86  is  carried  on  a  rocking 
lever  87,  from  which  a  pin  extends  through 

55  a  slot  in  the  arm  82.  'The  ratchet  is  there- fore moved  to  the  left  in  Fig.  3  at  each  trav- 
erse of  the  carriage  and  rotates  the  ratchet, 

and  therefore  the  switch,  a  certain  distance. 
The  conducting  portion  of  the  switch-shaft 

60  may  be  just  broad  enough,  so  that  after  the 
trouble-message  has  been  repeated  three  or 
four  times  the  insulated  portion  will  come 
under  the  contact-points  84  and  break  the 
circuit.     88  is  a  spring  carrying  a  detent  89 

65  for  engagement  with  the  teeth  on  the  ratchet 
to  hold  the  same  in  opposition  to  the  force  of 

spring  90,  Fig.  4,  which  spring  tends  to  ro- 
tate said  switch-shaft  from  left  to  right  in 

Fig.  3  back  to  the  normal  position.  (Shown 
in  Figs.  1  and  3.)  This  spring  88  also  car-  70 
ries  a  spring-arm  91,  which  engages  with  the 
heel  of  the  pawl  to  throw  the  same  out  of  en- 

gagement with  the  ratchet. 
In  order  to  set  both  switches  in  normal  po- 

sition, I  have  provided  a  connection  between  75 
the  two  switches,  whereby  by  the  movement  of 
one  switch  to  its  normal  position  both  switches 
are  automatically  set.     In  this  embodiment 
I  have  provided  a  swinging  finger  92,  carried 
by  lever  74.     This  swinging  finger  is  free  to  80 
be  moved  to  be  left  in  Fig.  3,  but  is  stopped 
from  movement  to  the  right  by  the  pin  93  on 
lever  74.     This  finger  92  is  long  enough  to 
engage  with  the  end  of  spring  88  when  the 
switch  28  is  thrown    back  to   the   position  85 
shown  in  full  lines  in  Fig.  3  and  press  this 
spring  88  downward,  thus  releasing  stop  89 
from  engagement  with  the  teeth  on  the  ratchet 
and  also  causing  spring  91  to  throw  pawl  86 
out  of  engagement  with  the  ratchet.     The  90 
pressing  downward  by  hand  of  arm  76,  Fig. 
7,  will  therefore  throw  the  parts  into  the  po- 

sition shown  in  Figs.  10  and  7,  and  at  the 
same  time  on  the  release  of  the  ratchet  85  the 

spring  90  will  throw  the  switch-shaft  of  switch  95 
83   back    into    its    normal    position.     Both 
switches  will  therefore  be  set  in  their  normal 
position  by  the  setting  of  one. 
When  a  variation  in  the  electrical  condi- 

tion of  the  protective  circuit  by  a  break  in  100 
either  the  first  circuit  or  the  second  circuit 
occurs,  either  the  electromagnet  I  or  H  will  be 
deenergized,  allowing  its  armature  to  spring 
to  the  right  and  close  the  circuit  through  bat- 

tery 22,  thus  starting  the  talking- machine.  105 
The  magnet  23  will  not,  however, be  energized. 

To  send  in  a  trouble-alarm  when  a  varia- 
tion in  the  protective  circuit  occurs  by  one  of 

the  circnits  becoming  grounded,  I  have  con- 
nected one  end  of  the  winding  of  magnet  J  no 

to  the  ground,  as  at  G,  and  have  connected 

the  other  end  to  the  winding  of  "fire-mag- 
net" K.  When,  therefore,  aground  occurs  on 

either  the  first  or  the  second  circuit,  a  cir- 

cuit will  be  cqmpleted  through  the  "fire"  and  115 
"ground "  magnets  in  series.  To  prevent  the 
fire- magnet  being  actuated  when  the  ground 
occurs,  I  have  wound  the  ground  -  magnet 
with  many  turns  of  fine  wire  and  the  fire- 
magnet  with  a  few  turns  of  large  wire.  This  120 
will  provide  suSicient  ampere-turns  in  the 
ground-magnet  to  actuate  the  same  with  a 
current  which  is  not  strong  enough  to  ener- 

gize the  fire-magnet.  The  trouble-alarm  will 
therefore  be  sent  in  as  before.  125 
When  the  switch  28  is  thrown  and  the  sec- 

ond line  of  contacts  is  made,  an  annunciator 

A',  B',  or  C  will  be  dropped  to  show  the  lo- cation of  the  trouble. 

It  will  be  obvious  that  manj'  changes  may  130 
be  made  in  the  constructions  herein  disclosed 

without  departing  from  the  spirit  of  mj'^  in- 
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vention.  I  tlierefore  do  not  desire  to  be  lim- 
ited to  the  particular  eirrbodiments  shown  and 

deseribpq. 
Whenever  the  apparatus  is  used  as  a  bnr- 

5  glar  or  other  alarm,  a  suitable  circuit-closiiii^ 
device  instead  of  a  thermostat  should  be  em- 
ployed. 

What  I  claim  is — 
1.  In  a  talkinfi-machine  in  combination,  a 

'o  record,  a  reproducer  and  means  to  cause  the 
reproducer  to  pass  over  the  record  a  plurality 
of  times,  means  to  stop  said  machine  includ- 

ing an  electric  circuit  and  a  switch  in  said 
circuit,  and  means  to  automatically  actuate 

15  said  switch  after  said  record  has  been  passed 
over  a  given  number  of  times. 

2.  In  a  talking-machine  in  combination,  a 
record,  a  reproducer,  means  to  cause  the  re- 

producer to  pass  over  the  record  a  plurality 
20  of  times,  means  to  stop  said  machine  includ- 

ing an  electric  circuit  and  a  switch  in  said 
circuit  having  as  a  part  thereof  a  ratchet  and 
a  pawl  engaging  rhe  same  and  reciprocated 
at  each  traverse  of  the  reproducer,  and  means 

25  to  automatically  actuate  said  switch  after 
said  record  has  been  passed  over  a  given  nu  m- 
ber  of  times. 

3.  In  a  talking-machine  in  combination,  a 
record,  a  reproducer  and  means  to  cause  the 

30  reproducer  to  automatically  pass  over  the  rec- 
ord a  plurality  of  times,  means  to  stop  said 

machine  including  an  electric  circuit  and  a 
switch  in  said  circuit  having  a  rotatable  bar- 

rel,a  ratchet,and  a  pawl  engagi  ngsaid  ratchet, 
35  said  ratchet  being  reciprocated  at  each  trav- 

erse of  said  reproducer  and  a  catch  to  hold 
said  ratchet,  and  means  to  automatical!}' ac- 

tuate said  switch  after  said  record  has  been 
passed  over  a  given  number  of  times. 

40  4.  In  combination,  a  talking-machine,  au- 
tomatic means  to  cause  said  machine  to  re- 

peat the  message  a  plurality  of  times,  means 
to  stop  said  machine  including  an  electric 
circuit  and  a  switch  therein  adapted  to  be  au- 

45  tomatically  thrown  to  stop  said  machine  after 
the  message  has  been  repeated  a  plurality  of 
times,  a  second  switch  adapted  to  be  auto- 

matically thrown,  and  a  connection  between 
said  two  switches  wliereby  by  the  movement 

50  of  one  switch  to  its  normal  position  both 
switches  are  automatically  set. 

5.  Id  combination,  a  talking-machine,  au- 
tomatic means  to  cause  said  machine  to  re- 

peat the  message  a  plurality  of  times,  means 
55  to  stop  said  machine  including  an  electric 

circuit  and  a  switch  therein  adapted  to  be  au- 
tomatically thrown  to  brejik  said  circuit  and 

stop  said  macliine  after  the  message  has  been 
repeated  a  plurality  of  times,  a  spring-actu- 

60  ated  switch  adapted  to  be  automatically 
thrown,  and  a  connection  between  said  tw"o 
switches  whereby  by  the  movement  of  one 
switch  to  its  normal  position  both  switches 
are  automatically  set. 

65       G.  In  combination,  a  talking-machine,  au- 

tomatic means  to  cause  said  machine  to  re- 
peat the  message  a  plurality  of  times,  means 

to  stop  said  machine  including  an  electric 
circuit  and  a  sprii:j.g-aetuated  switch  therein 
adapted  to  be  automatically  thrown  to  break  70 
said  circuit  and  stop  srfid  machine  after  the 
message  has  been  repeated  a^  plurality  of 
times,  a  second  spring-actuated  switch  adapt- 

ed to  be  automatically  thrown,  a  connection 
between  said  two  switches  whereby  by  the  75 

movement  of  one  switch  to  its  normal  posi- 
tion both  switches  are  automatically  set. 

7.  In  an  automatically-operating  switch  in 
combination,  a  rotating  earlier  provided  with 
contact-terminals,  stationary  spring  contact-  80 
strips  pressing  against  said  terminals, a  spring 
tending  to  rotate  said  carrier  in  one  direction 
and  a  catch  to  hold  said  carrier  from  so  ro- 

tating, and  means  to  atitomatieally  release 
said  catch  and  allow  said  spring  to  rotate  said  85 
carrier. 

8.  In  an  autotnatically-operating  switch  in 
combination,  a  rotating  carrier  provided  with 
contact-terminals,  stationary'  spring  contact- 
strips  i)ressiug  against  said  terminals, a  spring  go 
tending  to  rotate  said  carrier  in  one  direc- 

tion, a  catch  to  hold  said  carrier  from  so  ro- 
tating including  an  arm  on  said  carrier  and 

a  movable  stop  in  the  path  of  said  arm,  and 
means  to  automaticalh'  release  said  catch  and  95 
allow  said  spring  to  rotate  said  carrier. 

9.  In  an  automatically-operating  switch  in 
combination,  a  rotating  carrier  provided  with 
contact- terminals,  stationary  contact-termi- 

nals, stationary  spring  contact-strips  adapted  1 00 
to  spring  toward  said  stationary  terminals 
but  pressed  awa}'  from  the  same  by  said  ter- 

minals on  said  carrier,  a  spring  tending  to  ro- 
tate said  carrier  in  one  direction,  a  catch  to 

hold  said  carrier  from  so  rotating,  and  means  105 
to  automaticallj'  release  said  catch  and  allow 
said  spring  to  rotate  said  carrier  and  release 
said  spring-strips. 

10.  In  an  automatically-operating  switch  in 
combination,  a  rotating  carrier  provided  with  no 
contact-terminals  projecting  from  both  sides 
thereof,  electric  circuits  connected  to  said 
terminals,  stationary  contact-terminals,  con- 

nections to  said  latter  terminals,  stationary 
spring  contact-strips  on  each  side  of  said  car-  115 
rier  adapted  to  spring  toward  and  contact 
with  said  stationary  terminals  but  pressed 
away  from  the  same  by  said  projecting  ter- 

minals on  said  carrier,  a  spring  tending  to  ro- 
tate said  carrier  in  a  direction  to  release  said  •  20 

spring  contact-strips  and  allow  the  same  to 
press  against  said  stationary  terminals,  a 
catch  to  hold  said  carrier  from  so  rotating, 
and  means  to  automatically  release  said  catch 
and  allow  said  spring  to  rotate  said  carrier,     125 

FELIX  McGLOIN. 

Witnesses: 
R.  C.  Mitchell, 
Geokge  T.  Hackle  v. 
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Zb  all  wTioiTh  it  may  concern; 
Be  it  known  that  I,  Gianni  Bettini,  of  the 

city,  county,  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improvements 

5  in  Sound-Record  Duplicators,  of  which  the 
following  is  a  specification. 

The  present  invention  relates  to  machines 
for  reproducing  the  sound-waves  recorded 
upon  a  suitable  surface  and  making  a  dupli- 

lo  cation  of  such  sound-waves  upon  a  second 
surface. 

In  the  drawings  I  have  shown  a  construc- 
tion embodying  the  featui-es  of  the  present 

invention,  in  which  drawings — 
15  Figure  1  is  a  plan  view,  certain  parts  being 

broken  away.  Fig.  2  is  an  end  elevational 
view.  Fig.  3  is  a  section  along  line  3  3  of 
Fig.  1.  Fig.  4  is  a  detail  view  in  plan  of  parts 
shown  in  Figs.  2  and  3,     Fig.  5  is  a  side  ele- 

20  vation  of  the  parts  immediately  connected 
with  the  record  tracing  and  cutting  devices. 
Fig.  6  is  a  plan  view  of  the  parts  shown  in 
Fig.  5,  and  Fig.  7  is  a  detail  view  in  section 
along  line  7  7  of  Fig.  6. 

25       Like  figures  of  reference  refer  to  like  parts 
throughout  the  several  views  of  the  drawings. 

Referring  to  the  drawings  in  detail,  1  des- 
ignates a  suitable  support  upon  which  rests 

the  frame  2  of  the  machine,  which  is  secured 
30  to  said  support  by  a  clamp  3,  extending  from 

a  plate  4.  Bosses  5  project  upwardly  from 
this  plate,  and  a  shaft  6,  supporting  the  frame 
7,  which  carries  the  master  record-cylinder,  is 
journaled  thei-eiu.    Also  projecting  from  said 

35  plate  4  ai'e  webs  8,  to  which  is  pivotally  se- 
cured a  plate  9,  whose  under  surface  rests 

against  a  cam  10.  An  adjusting-screw  11 
passes  through  the  frame  7  and  impinges 
against  the  upper   surface   of  the  plate  9. 

40  This  adjusting-screw  11  is  for  the  purpose  of 
positioning  the  master  record-cylinder  12  rela- 

tively to  the  record -following  stylus.  The 
record-cylinder  is  moved  bodily  into  and  out 
of  operating  position  by  means  of  the  cam  10, 

45  which  is  secured  to  a  shaft  13,  journaled  in 
uprights  14,  projecting  from  the  plate  4,  the 
shaft  13  having  secured  to  it  an  operating- 
handle  15. 

The  master-cylinder  12  is  supported  on  a 
50  shaft  16,  which  shaft  is  journaled  at  approxi- 

mately its  middle  portion  in  an  arm  17,  pro- 

jecting from  the  frame  7,  and  is  journaled  at 
one  end  by  a  conical  journal-point  projecting 
from  an  arm  18  and  at  the  opposite  end  by 
a  similar  journal-point  upon  a  pivoted  arm  55 
19.     This  arm  19  is  operated  so  as  to  be  moved 
away  from  its  position  supporting  the  end  of 
the  shaft  16  bj'  means  of  a  sleeve  20,  which 
is  provided  with  a  crank-arm  21,  connected 
to  a  link  22,  which  is  pivoted  to  the  arm  19,  60 
said  link  22  being  provided  with  an  arc-shaped 
portion  23.     The  sleeve  20  is  provided  with 
an  interior  square-shaped  opening  and  is  op- 

erated by  the  handle  24,  having  a  square  end 
fitting  into  the  opening  in  the  sleeve  20.     By  65 
these  means  the  arm  19  is  moved  away  from 
its  position  opposite  the  end  of  the  master 
record-cylinder  12,  so  that  the  master  record- 
cylinder  may  be  taken  off  of  its  support  and  a 
new  record-cylinder  placed  in  position.     The  70 
cjdinder  upon  which  the  sound-record  of  the 
master-cylinder  is  to  be  duplicated  is  here 
designated  by  the  numeral  25,  and  is  sup- 

ported in  a  position  below  and  to  one  side  of 
the  master-cylinder  upon  a  shaft  26,  one  end  75 
of  which  is  provided  with  a  driving-pulley 
27  and  a  gear-wheel  28,  meshing  with  a  gear- 

wheel 29,  which  in  turn  meshes  with  gear- 
wheel 30  on  shaft  16,  which  carries  the  mas- 

ter record-cylinder.     The  gear-wheels  28,  29,  80 
and  30  are  connected  together  by  links  31,  so 
as  to  be  always  in  mesh  throughout  all  vari- 

ations in  position  relatively  to  each  other  of 
the  master  record-cylinder  and  the  cj^linder 
upon  which  the  record  is  to  be  duplicated.  85 
The  shaft  26  is  provided  with  a  threaded  por- 

tion 32,  upon  which  bears  a  half-round  thread- 
ed yoke  secured  to  arm  33,  whose  other  end  is 

connected  to  a  sleeve  34  on  shaft  35.     The 

sleeve  34  carries  the  record  tracing  and  du-  90 
plicating  parts  and  is  moved  longitudinally 
of  the  cylinders  at  a  rate  bearing  a  definite 
relation  to  the  rate  of  rotation  of  the  niaster- 
cj'linder  and  the   cylinder  upon  which  the 
sound-record  of  the  master-cylinder  is  to  be  95 
duplicated. 
Clamped  upon  the  sleeve  34  is  an  arm  36, 

which  extends  underneath  thec^diuder  which 
is  to  receive  the  duplication  of  the  sound-rec- 

ord,the  end  of  said  arm  normally  resting  upon  100 
the  rail  37.  Formed  integrallj^  with  said  arm 
36  is  a  housing  38,  which  is  adapted  to  receive  a 
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post  39,  upon  which  are  pivotallj'  mounted  the 
record-duplicating  parts.  The  post  39  may 
be  secured  in  any  desired  position  by  means 
of  the  set-screws  40.  At  its  upper  portion 

5  the  post  39  branches  into  forks  41,  between 
which  is  journaled  a  channel-piece  42,  pro- 

vided with  a  slot  43.  Projecting  rearwardly 
from  the  channel-piece  42  is  a  threaded  rod 
44,  upon  which  is  screwed  a  counterweight 

10  45,  said  counterweight  being  designed  to  coun- 
terbalance the  weight  of  the  reproducing-stj^- 

lus  and  appurtenant  parts.  An  arm  46  is 
adapted  to  fit  in  the  channel-piece  42,  being 
secured  therein  so  as  to  have  longitudinal 

15  adjustment  by  means  of  a  set-screw  47,  pass- 
ing through  the  slot  43  in  the  channel-piece. 

The  arm  46  is  bifurcated  at  its  outer  end  into 
arms  48.  Hinged  between  these  arms  48  is 
the  stylus-carrying  arm  49,  which  is  provided 

20  with  a  stylus  50.  A  spring  51  is  secured  at 
one  end  to  the  arm  49,  and  the  other  end  is 
secured  to  a  coi'd  52,  fastened  to  a  thumb- 
sci-ew  53  on  a  post  54,  the  turning  of  the 
thumb-screw  53  adjusting  the  tension  of  the 

25  spring  by  winding  or  unwinding  the  cord  52. 
Upon  each  side  of  the  stylus-carrying  aim 
49  bears  a  leaf-spring  55,  operating  to  main- 

tain the  stylus-carrying  arm  49  in  alinement 
with  the  line  running  longitudinally  through 

30  the  center  of  the  arm  46.  Stretched  between 
the  arms  48  is  a  wire  56,  which  passes  through 
an  eye  57,  formed  in  the  stylus  50,  and  main- 

tains the  arm  49  in  a  plane  substantially  par- 
allel with  the  plane  of  the  arm  46.     Hinged 

35  on  a  cross-piece  58,  extending  transversely 
between  the  arms  48,  is  a  supporting-piece  59 
for  the  record-cutting  stylus  60,  which  is  piv- 

oted on  a  projection  61  on  the  supporting- 
piece  59.    The  record-cutting  stylus  is  secured 

40  to  the  tracing-stylus  50  bj^  any  desired  means, 
as  by  a  wire  62,  passing  through  the  aperture 
63.  The  outer  end  of  the  supporting-piece 
59  is  provided  with  a  weight  64  and  the  oppo- 

site end  with  a  tailpiece  65,  whose  limit  of 
45  movement  is  defined  by  a  set-screw  66.  For 

the  purpose  of  limiting  the  oscillation  of  the 
channel-piece  42,  upon  which  are  supported 
the  stylus -carrying  parts,  I  provide  a  set- 
screw  67,  passing  through  a  threaded  hole  in 

50  a  lug  68,  projecting  from  the  post  39. 
An  arm  69  carries  a  cone- bearing  adapted 

to  engage  the  shaft  26  and  is  hinged,  so  as  to 
be  capable  of  movement  into  and  out  of  sup- 

porting position  for  the  purpose  of  removing 
55  the  cylinder  25,  and  is  locked  in  its  closed  po- 

sition by  means  of  a  catch  70. 
When  a  master-cylinder  has  been  copied 

and  its  record  duplicated  on  the  cylinder  25, 
the  operating-handle  15  is  pressed  down,  thus 

60  turning  the  cam  10  and  raising  the  master- 
record  out  of  contact  with  the  record-tracing 
stylus  50.  The  cutting-stylus  is  then  raised 
from  contact  with  the  cylinder  25  bj'  tilting 
the  arm  36  by  means  of  the  rod  71  lifting  the 

65  same,  the  rod  71  extending  under  the  end  of 
the  arm36i}hroughout  the  length  of  its  path  of 

70 

75 

35 

95 

movement  longitudinallj' of  the  phonograph- 
cylinders.  The  rod  71  and  the  rod  72,  which 
are  connected  by  end  pieces  73,  are  secured 
to  the  plate  9  and  are  moved  with  said  plate 
when  it  is  tilted  by  a  cam  10.  A  limiting-stop 
74  is  secured  on  the  rod  71  and  is  adapted  to 
be  secured  in  any  desired  position  by  means 
of  a  set-screw  75. 
What  I  claim  as  new  is — 
1.  In  an  apparatus  for  duplicating  sound- 

records,  the  combination  of  two  moving  sur- 
faces, one  of  which  carries  a  sound-record, 

means  for  duplicating  the  sound -record  of 
one  of  said  moving  surfaces  upon  the  other,  80 
and  means  for  moving  one  of  said  moving 
surfaces  awaj^  from  the  souud-record-dupli- 
cating  parts  and  moving  the  sound-record-du- 

plicating parts  out  of  contact  with  the  other 
moving  surface,  substantially  as  specified. 

2.  In  an  apparatus  for  duplicating  sound- 
records,  the  combination  of  a  pivotally-mount- 
ed  record-cylinder,  pivotallj'-mounted  sound- 
duplicating  parts,  a  second  cylinder,  and 
means  for  simultaneously  moving  the  record-  9c 
cylinder  out  of  contact  with  the  sound-dupli- 

cating parts  and  the  sound-duplicating  parts 
out  of  contact  with  the  second  cylinder,  sub- 

stantially as  speciflied. 
3.  The  combination  of  a  rotatably-mouuted 

cylinder,  a  pivoted  support  for  one  end  of  said 
cjdinder,  a  link  connected  to  said  pivoted  sup- 

port, and  a  crank  to  which  said  link  is  secured, 
substantially' as  specified. 

4.  The  combination  of  a  rotatably-mounted  loo 
cylinder,  a  pivoted  support  for  one  end  of  said 
cylinder,  a  link  connected  to  said  pivoted  sup- 

port and  provided  with  an  arc-shajjed  portion, 
and  a  crank  connected  to  said  arc-shaped  por- 

tion, substantially  as  specified.  105 
5.  In  an  apparatus  for  duplicating  sound- 

records,  the  combination  of  two  moving  sur- 
faces, a  sound-reeord-duplicating  part,  means 

for  adjusting  the  position  of  one  of  said  mov- 
ing surfaces  relatively  to  the  sound-record-  no 

duplicating  part,  and  means  for  moving  said 
record-surface  away  from  the  sound-record- 
duplicating  part  and  said  part  away  from  the 
other  moving  surface,  substantially  as  speci- 

fied. 115 

6.  In  an  apparatus  for  duplicating  sound- 
records,  the  combination  of  two  moving  sur- 

faces, an  adjustably-mounted  sound-record- 
duplicating  part,  means  for  adjusting  the  po- 

sition of  one  of  said  moving  surfaces  rela-  120 
tively  to  the  sound-record-duplicating  part, 
and  means  for  moving  said  record -surface 
away  from  the  sound-record-duplicating  part, 
and  said  partaway  from  the  other  moving  sur- 

face, substantially  as  specified.  125 
7.  In  an  apparatus  for  duplicating  sound- 

records,  a  counterbalanced  pivoted  support, 
an  arm  carrying  a  tracing-stylus  hinged  to 
said  support,  lateral  guides  for  said  arm,  and 
means  for  holding  the  tracing-stylus  arm  in  130 
substantially  the  same  horizontal  plane  as  the 
pivoted  support,  substantially  as  specified. 



668,154 

8.  In  an  apparatus  for  duplicating  sound- 
records,  the  combination  of  a  longitudinally- 
adjustable  support,  a  tracing-stylus  pivoted 
thereon,  an  independently-pivoted  cutting- 
stylus  and  a  connection  between  the  tracing- 
stylus  and  cutting -stylus,  substantially  as 
specified. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

GIANNI  BETTINI. 
Witnesses: 

E.  D.  Greene, 
B.  L.  Clarke. 
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To  all  whom  it  may  concern: 
Be  it  known  that  T,  Barton  B.  Hill,  a  citi- 

zen of  the  United  States,  residing  at  Pari.s,  in 
the  Republic  of  France,  have  invented  eer- 

5  tain  new  and  useful  Improvements  in  Repro- 
ducers for  Phonographs  and  Graphophones, 

of  which  the  following  is  a  specification. 
My  invention  relates  to  various  new  and 

useful  Improvements  in  reproducers  forpho- 
lo  nographs  or  graphophones;  and  the  particu- 

lar object  of  the  invention  is  to  provide  a  re- 
producer for  this  purpose  which  will  be  capa- 

ble of  more  accurate  and  delicate  reproduc- 
tion than  the  devices  at  present  in  use. 

15  In  carrying  out  my  invention  I  utilize  dia- 
phragms or  the  equivalents  thereof  made  of 

different  materials  especially  adapted  for  the 
particular  class  of  reproduction  desired,  such 
diaphragms  being  adapted  to  be  removably 

20  carried  in  the  usual  reproducing-frame  and 
to  be  vibrated  by  the  usual  reproducing  point 
or  ball. 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

25  companying  drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  plan  view  from  beneath  of  a 
well-known  form  of  graphophonic  reproducer 
embodying  mj"  present  improvements;  Fig.  2, 

30  a  vertical  section  of  the  device,  illustrating 
the  preferable  form  of  diaphragm;  Fig.  3,  a 
perspective  view,  on  an  enlarged  scale,  of  the 
preferred  construction  of  diaphragm ;  and  Fig. 
4,  a  plan  view  of  a  modified  construction  of 

35  diaphragm. 
In  all  of  the  above  views  corresponding  parts 

are  represented  by  the  same  numerals  of  ref- 
erence. 

The  reproducer  illustrated  in  Figs.  1  and  2 
40  comprises  a  flat  circular  chambered  head  1, 

carried  by  a  tube  2,  to  which  the  listening 
tubes  or  horn  is  secured  in  the  usual  way. 
The  tube  2  communicates  with  the  chamber 

in  the  head  1  by  a  passage  3,  opening  cen- 
45  trally  in  the  chamber.  Located  within  the 

chamber  of  the  reproducer- head  is  a  dia- 
phragm 4,  which  is  preferablj^  secured  in 

place  by  a  ring  5,  engaging  the  threads  6. 
This  ring  5  is  provided  with  one  or  more  small 

50  studs  7  therein,  by  which  it  may  be  screwed 

or  unscrewed  for  the  removal  and  replacing 
of  the  diaphragm.     The  diaphragm  4  may  be 
carried  on  a  ring  or  frame  8,  made,  prefer- 

ably, of  celluloid  or  rubber,  whereby  the  said 
ring  will  not  shrink  or  warp.    Obviously,  how-  55 
ever,  the  diaphragm  may  be  perfectly  flat,  or 
instead  of  being  secured  upon   an  annular 
ring,  as  described,  it  maj'  rest  upon  a  sepa- 

rate cushion  or  buffer  of  a  slightly-elastic  ma- 

terial, such  as  ordinary  blotting-paper.     The  '60 
diaphragm  4  is  made  of  a^'mcitejial  suitable 
for  the  specific  variety  of  reproduction  de- 

sired.    I  have  experimented  with  excellent 
results  with  diaphragms  made  of  glass,  gold- 

beaters' skin,  photographic  film,  wood,  and  65 
metal.     Any  other  suitable  material  may  be 
employed  for  the  construction  of  the  dia- 

phragms.    Preferably,  also,  the  diaphragm  is 
provided  at  its  center  with  a  cylindrical  air- 
hammer  9,  consisting  simply' of  a  block,  such  70 
as  wood,  which  fits  more  or  less  closely  with- 

in the  passage  3.     I  find  that  by  the  employ- 
ment of  an  air-hammer  secured  to  the  dia- 

phragm as  explained  the  vibration  of  the  dia- 
phragm causes  the  air-hammer  to  vibrate  75 

within  the  passage,  setting  up  air-vibrations 
in  the  passage  in  exact  accordance  with  the 
sound- record,  resulting  in  ver^^  perfect  re- 

productions and  eliminating  to  a  large  extent 
extraneous  and  disagreeable  sounds.     Obvi-  80 
ously,  however,  such  an  air-hammer  may  be 
dispensed  with  and  the  diaphragm  employed 
for  setting  up  air-vibrations  in  the  reproducer- 
chamber,  which  vibrations  will  be  transmit- 

ted through  the  passage  3  and  tube  2  to  the  85 
ear.     I  find  that  best  results  are  also  secured/ 

by  providing  the  diaphragm  4  with  one  oij 
more  perforations  lOtherein,  thereby  increas-j 
ing  the  flexibility  of  the  diaphragm  and  elimi- 

nating false  tones.     Instead  of  making  use  of  90 
a  diaphragm  4,  as  explained,  occupying  sub- 

stantially the  entire  area  between  the  walls 
inclosed  hy  the  reproducer -chamber  a  dia- 

phragm in  the  form  of  a  comparatively  nar- 
row strip  11  may  be  used,  as  shown  in  Fig.  4.  95 

Movement  from  the  sound-record  is  com- 
municated to  the  diaphragm  in  anj-  suitable 

way;  but  the  connection  should  be  so  ar- 
ranged as  to  enable  the  diaphragms  to  be 

readily  removed  and  substituted  by  others  to  100 
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better  reproduce  the  particular  form  of  rec- 
ord desired.  The  preferable  construction  of 

these  devices  is  illustrated  in  Figs.  1  and  2. 
12  represents  a  reproducing-arni  pivoted  at 

one  side  on  a  pin  13  and  pivoted  at  its  end  to 
a  stud  14,  secured  to  a  disk  15  of  smaller  di- 

ameter than  the  diaphragm.  The  disk  15  is 
made  of  any  suitable  material,  such  as  cellu- 

loid or  photographic  film.  This  disk  15  maj^ 
rest  directlj^  upon  the  diaphragm  4,  or  a  buf- 

fer 16  may  be  interposed  between  the  disk 
and  the  diaphragm,  asshown  inFig.  2.  This 
buffer  is  made  of  any  suitable  slightly-elastic 

material,  such__as   rubber  or  h]"TtiPrrr"r"^'' 
15 'The  reproclucing-levei'  12  carries  the  repro- 

ducing pin  or  ball  17,  as  is  common,  which 
bears  upon  the  record  and  vibrates  the  lever 
12.  The  weightof  the  reproducer-head  main- 

tains the  reproducer-ball  in  contact  with  the 
2o  record  and  keeps  the  disk  15  in  engagement 

with  thediaphi'agm.  Inorder  to  prevent  the 
reproducing-lever  12  from  falling  out  of  po- 

sition when  the  reproducer  is  elevated  for  the 
insertion  of  a  record  on  the  mandrel  of  the 

25  phonograph  or  graphophone,  I  prefer  to  em- 
ploy a  small  bridge  or  retaining  piece  18,  lo- 

cated immediately  beneath  the  free  end  of 
the  lever  12,  This  bridge  or  retaining  piece 
is  provided  with  downturned  legs  19  and  out- 

30  turned  toes  20,  vvhich  are  inserted  in  recesses 
21  in  the  retaining-ring  5,  being  held  in  place 
by  the  elasticity  of  the  piece,  When  a  new 
diaphragm  is  to  be  inserted  in  position,  the 
bridge-piece  IS  is  removed,  allowing  the  re- 

taining-ring 5  to  be  unscrewed,  disclosing  the    ̂ 5 
diaphragm,  which  may  be  then  removed  and 
a  new  diaphragm  substituted. 

I  find  in  practice  that  by  employing  repro- 
ducers as  I  have  explained  and  bj'  making 

use  of  diaphragms  of  different  materials  to  ;o 
suit  the  particular  reproduction  desired  a 

phonograph  orgi-aphophone  can  be  produced 
wherein  verj^  peifeet  reproduction  can  be  se- 

en red  and  wherein  false  and  extraneous  tones 
will  be  largely  eliminated.  At  the  same  time  45 
the  device  is  so  constructed  that  the  dia- 

phragms can  be  leadilj'  removed  and  secured 
in  position  when  desired,  and  the  cost  is  but 
very  slightly  in(;reased. 

Having  thus  desci-ibed  my  invention,  what  50 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
In  a  phonograph  or  graphophone,  the  com- 

bination with  a  reproducing  device,  of  a  re- 
produeing-diaphi'agm  adapted  to  be  remov-  '15 
ably  secured  in  {)lace  within  the  reproducing 
device,  a  lever  pivoted  to  the  reproducer  and 
carrying  a  reproducing-stylus  which  is  main- 

tained in  contact  with  the  diaphragm  by  the 
weight  of  the  leproducer,  and  a  removable  60 
bridge-piece  engaging  beneath  said  lever, sub- 

stantially as  set  forth. 
This  specification  signed  and  witnessed  this 

3d  day  of  January,  1899. 
BARTON  B.  HILL. 

Witnesses: 
Edward  P.  MacLean, 
George  E.  Light. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  John  W.  Steele,  a  citi- 

zen of  the  United  States,  residing  at  Chicago, 
in  the  county  of  Cook  and  State  of  Illinois, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Machines  for  Shaving  Cylin- 

ders of  Graphophones  and  other  Talking-Ma- 
chines, of  which  the  following  is  a  specifica- 

tion. 
lo  The  object  of  the  present  invention  is  to 

provide  a  simple,  inexpensive,  and  efficient 
device  that  may  be  attached  directly  to  a 
graphophone  or  other  talking- machine  in 
place  of  the  recorder  or  reproducer  and  which 

15  when  so  attached  will  shave  the  cylinder  and 
leave  it  with  a  surface  finished  and  ready  for 
receiving  another  record. 
The  invention  consists  in  the  features  of 

novelty  that  are  herein  described,  and  in  or- 
20  der  that  it  may  be  fully  understood  I  will  de- 

scribe it  with  reference  to  the  accompanying 
drawings,  which  are  made  a  part  of  this  speci- 

fication, and  in  which — 
Figure  1  is  a  plan  view  of  a  portion  of  a 

25  graphophonewith  my  improved  shaving-knife 
in  place.  Fig.  2  is  a  sectional  elevation  thereof 
with  portions  broken  awa3^  Figs.  3,  4,  and 
5  are  enlarged  detail  views  of  the  cutting- 
blade. 

30  A  represents  the  mandrel  of  a  graphophone, 
and  B  a  wax  record-cylinder  in  place  thereon. 
The  motor  for  driving  the  mandrel  is  not 
shown; 

C  is  the  carriage,  which  carries  the  tubular 
35  connection  D  for  the  recorder  or  reproducer 

with  the  recording  or  reproducing  trumpet. 
At  one  end  of  this  tubular  connection  is  a 

short  sleeve  or  tube  E,  supported  by  a  hori- 
zontal pin  e,  so  that  it  is  capable  of  free  oscil- 

40  lation  in  a  vertical  plane.  This  sleeve  E  has 
in  its  free  outer  end  notches  disposed  in  a 
vertical  plane  and  adapted  to  receive  the  ver- 

tical pin  in  the  stem  of  the  recorder  or  repro- 
ducer.    In  like  manner  I  make  use  of  these 

45  notches  for  receiving  a  vertical  pin  F,  which 
passes  through  the  tubular  shank  of  the  stock 
of  the  shaving-knife  G,  which  tubular  shank 
is  slipped  over  the  outer  end  of  the  tubular 

sleeve  E.     The  knife  as  a  whole  comprises 
a  stock  of  suitable  construction  and  weight  50 
having  a  vertical  opening  in  which  fits  the 
blade  II,  said  blade  being  held  in  [)laee  by  a 
set-screw  7i.     This  knife  when  substituted  for 
the  recorder  or  reproducer  will  be  free  to 
move  in  a  vertical  plane  just  as  the  recorder  55 
or  reproducer  moves;  but  it  is  restrained  from 
any  lateral  or  sidewise  movement  preferably 
b}^  a  plate-spring  I,  which  is  secured  to  the 
knife  and  bears  against  the  tubular  connec- 

tion D.     The  blade  of  the  knife  is  of  such  60 
length,  regard  being  had  to  the  diameter  of 
the  C3'linder  being  shaved,  that  the  cylinder 
contacts  with  the  blade  at  a  point  somewhere 
in  rear  of  its  toe  or  foremost  corner.     Fur- 

thermore, the  blade  is  set  at  a  slight  angle  to  65 
the  plane  of  rotation  for  the  purpose  of  pro- 

ducing ashearing  cut.     Itslowerend  ischam- 
fered  toward  the  rear  sid«,  audits  front  or  cut- 

ting edge  preferably  has  a  verj'  slight  lip, 
which  may  be  produced  by  hollow-grinding  70 
the  front  side  of  the  blade. 
Attached  to  the  under  side  of  the  stem  is  a 

brush  J,  which  is  designed  to  have  contact 
with  the  cylinder  for  the  purpose  of  dislodg- 

ing the  shavings.  75 
Having  described  my  invention,  what  I 

claim  as  new  therein,  and  desire  to  secure  by 
Letters  Patent,  is — 

1.  In  a  machine  of  the  class  described,  the 
combination  with  a  revoluble  mandrel, a  trav-  80 
eling  carriage,  a  sleeve  E,  and  means  for  hori- 

zontally pivoting  the  sleeve  to  the  carriage, 
of  a  shaving-knife  comprising  a  blade,  a  stock 
in  which  it  is  mounted,  a  tubular  shank  adapt- 

ed to  engage  the  sleeve  E,  and  a  spring  car-  85 
ried  by  the  knife  and  engciging  the  carriage, 
substantially  as  set  forth. 

2.  In  a  machine  of  the  class  described,  the 
combination  with  a  mandrel,  a  traveling  car- 

riage, a  sleeve  E  provided  in  its  outer  end  90 
with  vertically-disposed  notches,  and  means 
for  horizontally  pivoting  the  sleeve  to  the  car- 

riage, of  a  shaving-knife  comprising  a  blade, 
a  stock  in  which  it   is  mounted,  a  tubular 
shank  adapted  to  engage  the  sleeve  E,  said  95 
shank  carrying  a  vertical  pin  occupying  the 
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notches  of  the  sleeve,  and  a  spring  carried  bj^ 
the  knife  and  engaging  the  carriage,  substan- 

tially^ as  set  forth. 
3.  In  a  machine  of  the  class  described,  the 

5  combination  with  a  mandrel,  a  traveling  car- 
riage, a  sleeve  E,  and  means  for  horizontally 

pivoting  the  sleeve  to  the  carriage,  of  a  shav- 
ing-knife comprising  a  blade,  a  stock,  and 

means  for  connecting  the  stock  to  the  sleeve, 
said  blade  being  (leveled  rearward  and  having  lo 
a  slight  lip  at  its  forward  edge,  siibstantially 
as  set  forth. 

JOHN  W.  STEELE. 
Witnesses: 

William  H.  Sheldon, 
H.  V.  Huff. 





Ho.  669,207. 

(No  Model.) 

C.  A.  G.  PRITCHARD. 

GRAPHOPHONE  RECORD  SHAVER. 

(Application  filed  Apr.  9,  1900.) 

Patented  Mar.  5,  1901. 

:  NORHI3  PCTERS  CO..  PHOTO-LITHO  .  WASHINGTON.  O.  C 



United  States  Patent  Office. 

CHARLES  A.  G.  PRITCHARD,  OF  CLEVELAND,  OHIO. 

GRAPHOPHONE-RECORD  SHAVER. 

SPECIFICATION  formiag  part  of  Letters  Patent  No.  669,207,  dated  March  5,  1901. 

Application  filed  April  9,  1900.     Serial  Mo.  12,221.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  A.  G.  Pritch- 

ARD,  acitizen  of  the IJnitedStatesof  America, 
and  a  resident  of  the  eitj'  of  Cleveland,  in  the 

5  county  of  Cuyahoj^a  and  State  of  Ohio,  have 
invented  certain  new  and  usefnl  Improve- 

ments in  Graphophoue  -  Record  Shavers,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  an  attachment  to 

lo  graphophones  for  shaving  record-cylinders; 
and  it  consists  in  the  new  construction  and 

adaptation  of  a  cutting-tool  attachable  to  the 
carriage  i  n  place  of  the  reprod  ucer  or  recorder, 
wherebj"  the  wax  on  the  cylinder  is  delicatelj" 

15  and  smoothly  shaved  off,  leaving  the  surface 
in  excellent  condition  for  again  recording. 

The  object  of  the  invention  is  to  provide  a 
cheap  and  simple  device  hy  which  the  owner 

of  a  graphophone  maj'  obliterate  the  record 
20  from  a  cylinder  and  use  it  again  for  record- 

ing. This  device  is  applicable  to  small  grapho- 
phones  as  well  as  large  onesf^nd  only  removes 
but  about  the  thousandth  part  of  an  inch  of 
the  wax  and  is  therefore  verj^  economical  in 

25  its  operation. 
In  the  accompanying  drawings.  Figure  1  is 

a  perspective  view  of  a  graphophone  having 
my  new  shaving  device  attached.     Fig.  2  is 
a  detached  side  view,  partly'  in  section,  of  vay 

30  new  shaving  de\'ice. 
A  represents  the  working  parts  of  a  grapho- 

phone. 
B  is  the  carriage,  and  C  is  a  record-cylinder. 
D  is  a  cutting-tool  holder  consisting  of  a 

35  cap  which  can  be  placed  on  the  pipe  E  on  the 
carriage  B,  having  a  set-screw  h  for  securing 
it  in  place,  as  seen  in  Fig.  1.     F  is  an  arm  on 

j  the  end  of  said  cap  D,  bent  at  a  slight  angle  up- 
ward and  which  projects  over  the  cylinder  C. 

To  the  under  side  of  said  arm  is  attached  a  40 
flexible  cutting-tool  G,  consisting  of  a  piece 
of  thin  steel  having  a  fine  cutting-point  g, 
which  engages  with  the  surface  of  the  cylin- 

der. S  is  an  adjusting-screw  in  the  arm  F, 
loosely  attached  to  the  cutting-tool,  by  which  4.5 
said  cutter  is  nicely  adjusted  for  shaving onlj^ 
a  given  or  required  amount  from  the  surface 
without  waste.  The  flexibility  of  the  tool  also 
renders  it  self-adjusting  in  and  to  the  slight 
inequalities  of  the  rotations  of  the  cylinder.   50 

With  the  use  of  this  simple  device  a  per- 
son may  remove  an  old  or  undesirable  record 

and  then  remove  the  shaver  and  attach  the 
recorder  and  proceed  to  record  a  new  song  or 
piece  of  music.  55 
Having  described  my  invention,  what  I 

claim  is — 
In  a  graphophone,  the  combination  with 

the  pipe  E  and  carriage,  of  the  shavingattach- 
ment  consisting  of  a  cap  D  removably  at-  60 
tached  to  the  pipe  E,  arm  F  extending  out- 

ward from  said  cap,  a  shaving-tool  G  consist- 
ing of  a  fiat  steel  spring  provided  with  a  cut- 

ting-point g,  secured  to  the  under  side  of  arm 
F,  an  adjusting-screw  S  in  said  arm  and  looselj"  65 
attached  to  said  cutting-tool,  and  operating 
substantially  as  and  for  the  purpose  specified. 

Signed  by  me  at  Cleveland,  Ohio,  this  5th 
day  of  April,  1900. 

CHARLES  A.  G.  PRITCHARD. 

Witnesses : 
Geo.  W.  TiBBiTTS, 
Charles  L.  Stocker. 
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To  all  whom  it  may  concern: 
Beit  known  that  I,  Charles  Burkhart,  a 

citizen  of  the  United  States,  residing  at  Al- 
toona,  in  the  county  of  Blair  and  State  of 

5  Pennsylvania,  have  invented  a  new  and  use- 
ful Sound-Box  Support  for  Graphophoues,  of 

which  the  following  is  a  specification. 
This  invention  relates  to  graphophones; 

and  it  has  for  its  object  to  provide  a  support 
lo  for  the  sound-box  which  will  hold  the  box  to 

make  top  contact  of  its  stylus  with  the  record 
in  such  manner  that  it  may  be  readily  raised 
and  lowered  by  the  operation  of  the  usual  lift- 
ing-lug. 

IS  In  the  drawings  forming  a  portion  of  this 
specification,  and  in  which  like  numerals  of 
reference  indicate  similar  parts  in  the  several 
views,  Figure  1  is  a  .side  elevation  showing 
a  graphophone  and  illustrating  the  operative 

2o  positions  of  the  record,  the  sound-box,  and 
the  present  attachment.  Fig.  2  is  a  perspec- 

tive view  showing  the  attachment  removed 
from  the  feed-carriage.  Fig.  3  is  a  vertical 
central  section  taken  through  the  supporting 

25  attachment.  Fig.  4  is  a  detail  perspective 
view  showing  a  modified  form  of  the  pivoted 
sound-tube  which  is  adapted  for  engagement 
by  the  common  form  of  sound-box.  Fig.  5 
is  a  longitudinal  central  section  of  the  piv- 

30  oted  sound-tube  and  illustrating  the  depres- 
sions in  which  the  pivot-screws  are  engaged. 

Referring  now  to  the  drawings,  the  sound- 
box support  comprises  a  hollow  upright  or 

post  5,  at  the  upper  end  of  which  is  a  trans- 
35  verse  tubular  head  6,  which  lies  at  a  right 

angle  to  the  post,  but  which  does  not  commu- 
nicate with  the  interior  of  the  post.  One  end 

7  of  the  head  6  is  reduced  in  diameter  to  re- 

ceive the  end  of  the  sound-funnel  7',  which 
40  is  engaged  thereover  in  the  usual  manner  or 

to  receive  the  usual  ear-tubes. 
A  short  sound-tube  9  has  a  section  10  of  a 

ball  at  one  end,  the  exterior  diameter  of 
which  is  approximately  equal  to  the  interior 

45  diameter  of  the  head  6,  into  which  this  ball- 
section  is  fitted  with  sufficient  looseness  to 
permit  the  outer  end  of  the  short  section  to 
be  raised  and  lowered.  The  ball  is  held 
against  displacement   from   the   head  6  by 

50  means  of  pivot-screws  11,  which  are  engaged 
with  threaded  perforations  in  the  sides  of  the 
head,  so  that  they  may  be  screwed  inwardly  to 

engage  their  inner  tapered  ends  with  conical 
depressions  10'  11'  at  diametrically  opposite 
points  of  the  ball-head  of  the  short  sound-  55 
tube  9.  Thus  the  outer  end  of  the  tube  9  may 
be  raised  and  lowered  to  correspondingly 
move  the  sound-box,  the  sound-tube  1.3  of 
which  is  slipped  into  the  outer  end  of  the 
short  tube  9  and  is  held  therein  by  means  of  60 
a  pin  14,  which  is  engaged  with  alining  per- 

forations 13'  and  14'  in  the  short  tube  9  and 
the  sound-tube  13,  this  pin  14  being  of  such 
length  as  not  to  reach  into  the  inclosure  of 
the  pivoted  tube  9,  and  thus  not  to  interfere  65 
in  any  manner  with  the  sound-waves  passing 
therethrough.  It  will  thus  be  seen  that  there 
is  a  clear  passage  for  the  sound-waves  through 
the  parts  from  the  box  to  the  funnel. 

At  the  lower  end  of  the  post  5  is  an  enlarged  70 
base  15,  which  is  arc-shaped  and  is  bifurcated, 
the  resultant  legs  extending  at  both  sides  of 
the  post,  as  shown.     The  slot  that  forms  the 
bifurcation  is  extended  through  the  lower  end 
of  the  post  0,  and  in  practice  the  post  is  dis-  75 
posed  with  its  arc-shaped  base  upon  and  re- 

ceiving the  upper  portion  of  the  feed-carriage, 
which  latter  is  provided  with  a  rounded  por- 

tion which  fits  the  base.     The  feed-carriage 
is  carried  by  the  usual  screw  16,  it  being  un-  80 
derstood  that  the  rotation  of  this  screw  feeds 

the  carriage,  and  therewith  the  sound-box, 
along  the  record,  the  supporting  attachment 
being  held  in  place  upon  the  carriage  by  means 
of  screws,  which  are  passed  through  perfora-  85 
tions  at  the  ends  of  the  legs  of  the  bifurcated 
base,  said  screws  engaging  threaded  perfora- 

tions in  the  carriage.     The  carriage  carries  a 
loose  ring  having  a  lug  IS  at  one  side  and  a 
finger-piece  19  at  the  other  side,  this  ring  lying  90 
with  its  upper  poi'tion  in  the  slot  which  bifur- 

cates the  base  of  the  post  5  and  with  the  lug 
projecting  between  the  legs  of  the  base  in 
the  direction  of  the  record  and  with  the  fin- 

ger-piece projecting  between  the  legs  of  the  95 
base  in  an  outward  direction  for  ready  ma- 

nipulation by  the  operator.    In  the  usual  con- 
struction when  this  finger-piece  is  depressed 

the  lug  is  raised  and  acts  to  raise  the  sound- 
box from  the  record,  as  shown  in  the  patent  to  100 

T.  H.  Macdonald,  No.  579,595,  granted  March 
30,  1897. 

lu  oi'der  to  provide  for  raising  and  lower- 
ing the  sound-box  when  the  finger-piece  is  de- 
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pressed,  a  rod  is  disposed  within  the  tubular 
post  5,  as  shown  at  20,  and  engaged  with  the 
ends  of  this  rod  are  cylindrical  blocks  21, 
which  slidingly  fit  the  post.  At  the  inner 

S  side  of  the  post  are  formed  two  slots  22  and 
23,  which  lie  opposite  to  the  blocks  21,  and 
through  these  slots  are  passed  two  L-shaped 
rods  or  arms  24  and  25,  the  upper  arm  hav- 

ing its  outer  end  turned  upwardly  and  bifur- 
lo  eated  to  form  a  fork  26,  which  receives  the 

short  tube  9  outside  of  the  head  6.  The  lower 
arm  25  has  its  outer  end  bent  downwardly  to 
lie  against  the  lug  18.  The  rod  20  and  arms 
24  and  25  have  threaded  engagement  with  the 

15  blocks  21,  so  that  they  may  be  properly  ad- 
justed with  respect  to  each  other,  and  it  will 

be  seen  that  when  the  finger-piece  is  depressed 
to  raise  the  lug  the  arms  and  rod  will  be  like- 

wise raised  and  the  box  will  be  lifted,  with  its 
20  stylus,  away  from  the  record.  The  lifting- 

rod  20  and  its  parts,  it  will  be  seen,  are  car- 
ried by  and  supported  from  the  post  5,  so  that 

they  form  a  part  of  the  attachment,  and  thus 
when  the  post  is  put  in  place  upon  thegrapho- 

25  phone  the  shifting  or  lifting  mechanism  is 
brought  into  proper  operative  relation  to  the 
lifting-lug  18.  Hence  the  attachment  is  com- 

plete in  itself  and  after  being  put  in  place  it 
is  only  neeessarj'  to  attach  the  sound-box  and 

30  the  funnel  or  ear-tubes  thereto  to  prepare  the 
machine  for  operation. 

The  specific  construction  and  arrangement 
shown  and  described  may  be  modified  and 
any  suitable  materials  and  proportions  may 

35  be  used  for  the  various  parts  without  depart- 
ing from  the  spirit  of  the  invention,  the  con- 

struction being  essentially  an  attachment  for 
holding  the  box  above  the  record  and  carry- 

ing the  lifting  mechanism. 

When  a  sound-box  having  a  cross-pin  is  40 
used,  the  pivoted  tube  9  has  its  outer  end  re- 

duced in  exterior  diameter  to  fit  into  the  free 
end  of  the  tube  of  the  box,  and  this  reduced 
portion  is  slotted  longitudinally  to  receive 
the  cross-pin  in  the  usual  manner.  45 
What  is  claimed  is — 
1.  A  sound-box  support  comprising  a  hol- 

low post,  a  tubular  head  at  the  upper  end  of 
the  post  and  lying  at  right  angles  thereto,  a 
tube  having  an  enlarged  curvilinear  end  50 
mounted  in  one  end  of  the  head,  a  reciproca- 
tory  rod  within  the  post,  said  post  having 
slots  therein,  and  arms  passed  through  the 
slots  and  engaged  with  the  rod,  the  upper  arm 
having  its  outer  end  bent  upwardly  and  en-  55 
gaged  with  the  pivoted  tube  and  the  lower 
arm  having  its  outer  end  bent  downwardly 
for  engagement  to  lift  the  rod  and  raise  the 
pivoted  tube. 

2.  An  attachment  for  graphophones  com-  60 
prising  a  supporting-post  a  sound-tube  piv- 
otally  connected  with  the  post  and  adapted 
for  the  connection  of  a  sound-box  thereto,  said 
post  bei  ng  adapted  for  attach  ment  to  the  feed- 
carriage  of  a  graphophone,  and  a  reciproea-  65 
torjr  rod  mounted  in  the  post  and  having  its 
ends  projected  therefrom  and  positioned  to 
engage  said  sound-tube  and  the  lifting-lug  of 
the  carriage  respectively  when  the  attach- 

ment is  in  operative  position.  70 
In  testimony  that  I  claim  the  foregoing  as 

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

CHARLES  BURKHART. 

Witnesses: 
W.  T.  Shields, 
W;  H.  Stephens, 
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SPECIFICATION"  forming  part  of  Letters  Patent  No.  670,442,  dated  March  26,  1901. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Sumner 

Tainter,  of  Washington,  District  of  Colum- 
bia, have  invented  a  new  and  useful  Improve- 

5  luent  in  Machines  for  Duplicating  Grapho- 
phonie  Sound-Records,  which  improvement  is 
f ullj'  set  forth  in  the  following  specification. 
My  invention  relates  to  the  art  of  duplicat- 

ing sound-records  for  graphophones  or  talk- 
10  iug-machiues. 

Most  of  the  sound-records  sold  on  the  mar- 
ket at  the  present  time  are  not  the  original 

sound-records  formed  b}'  the  vibrations  of  a 
cutting-style  attached  to  a  diaphragm  upon 

15  which  the  sound-waves  are  caused  to  im- 
pinge, but  are  copies  or  "duplicates"  of  the 

records  thus  originally  made  bj'  the  direct  ac- 
tion of  the  sound-waves.  In  the  manufacture 

of  such  duplicates  an  original  sound-record 
20  is  first  formed  by  causing  the  sound-waves  to 

be  recorded  to  impinge  upon  a  vibrating  dia- 
phragm bearing  a  cutting-stj-le  whose  point 

is  embedded  in  the  surface  of  a  suitable  re- 
cording-tablet.    A  record  thus  formed  by  the 

25  direct  action  of  the  sound-waves  is  known  in 
the  art  as  an  "original"  sound-record.  This 
original  record  and  a  blank  tablet  are  then 
mounted  to  revolve  parallel  to  each  other, 
and  a  follower  with  a  fine  blunt  edge  is  caused 
to  track  in  tiie  record-groove  and  is  connect- 

ed by  a  suitable  lever  to  a  cutting-style  whose 
point  is  embedded  in  the  blank  tablet.  The 
blunt  edge  of  the  follower  in  the  original 
soundMCcord  rubs  over  the  bottom  of  the  un- 
dulatory  groove  constituting  such  record, 
and  thus  impresses  upon  the  cutting-style 
whose  point  is  embedded  in  the  blanlc  tablet 
vibrational  movements  exactly  corresponding 
to  the  waves  or  undulations  in  the  groove 

40  constituting  the  original  sound-record,  there- 
by causing  the  cutting-style  to  duplicate  in 

the  blank  tablet  the  undulating  groove  of  the 
original.  There  is  thus  produced  a  duplicate 
sound-record  which  is  in  every  wAy  as  per- 

45  feet  a  record  of  the  original  sound-waves  as 
is  tlie  original  sound-record  itself  and  one 
which  may  be  and  is  used  to  reproduce  the 
original  .sound-waves  in  conjunction  with  a 
reproducer  on  a  graphophone  exactly  as  is 

30 

35 

done  with  the  original  record.     The  duplicate  50 
may  itself  also  be  used  as  a  master  in  the 
production  of  additional  duplicates.     This 
method  of  causing  a  sound-record,  whether 
original  or  duplicate,  to  impress  vibratioujil 
movements   corresponding   to  the   recorded  55 
sound-waves  upon  a  cutting-tool  or  graver  in 
contact  with  a  record-tablet  was  patented  to 
me   in    United   States   Patent  No.   341,287, 
granted  May  4, 1886,  and  an  improved  dupli- 
catiug-machine  operating  in  accordance  with  60 
said  method  is  shown  in  United  States  Pat- 

ent to  Macdonald,  No.  559,806.     Such   ma- 
chines are  efficient  in  operation  and  produce 

accurate  and  satisfactory  duplicate  sound- 
records;  but  as  they  can   make  but  one  du-  65 
plicate  at  a  time  it  is  necessary  where  a  large 
number  of  duplicate  records  are  to  be  made 

to  employ  a  lai'ge  number  of  dnplicating-ma- 
chines  and  workmen  for  operating  the  same. 

The  object  of  mj-  present  invention  is  to  70 
provide  a  duplicating-machiue  which  shall  be 
capable  of  simultaneously'  making  a  plurality 
of  duplicate  sound-records  from  a  single  mas- 

ter-record, thereby  rendering  it  possible  to 
largely'  increase  the  production  of  a  factorj'  75 
over  thatobtained  bj'the  machines  nowin  use 
and  without  any  corresponding  increase  in 
the  number  of  machines  or  in  the  operatives 
therefor. 

To  this  end  my  invention,  broadly  stated,  80 
consists  in  means  for  simultaneously  revolv- 

ing a  master-record  and  a  pluralitj'  of  blank 
tablets  arranged  in  proximity  thereto,  each 
blank  tablet  having  a  cutting  style  or  point 
embedded  in  its  surface,  which  point  is  con-  85 
nected  bj'  a  vibratory  lever  to  a  rubbing-style 
tracking  in  the  record-groove  of  the  master. 

The  invention  further  consists  in  mechan- 
ism for  duplicating  in  a  plurality  of  blank 

cylindrical  tablets  arranged  in  a  vertical  po-  90 
sitiou  a  sound-record  on  or  in  a  master-tab- 

let, also  operating  in  a  vertical  position,  in 
which  mechanism  a  series  of  rubbing-styles 
tracking  in  the  record-groove  of  the  master 
are  connected  to  cutting-stj'les  embedded  in  95 
the  blank  tablets,  the  rubbing  and  cutting 
styles  being  yieldingly  held  in  their  proper 
operative  positions  hy  gravitj'  or  equivalent 
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spring  action,  whereby  errors  due  to  irregu- 
larities in  the  surfaces  of  the  tablets  are 

avoided. 
The  invention  also  consists  in  certain  de- 

."5  tails  of  construction  which  will  be  herein- 
after fully  described  and  then  pointed  out  in 

the  claims. 

I  have  illustrated  one  form  which  my  in- 
vention   maj'  assume  in  the   accompanying 

lo  drawings,  in  which — 
Figure  1  is  a  front  elevation  of  my  dupli- 

cating-machine,  parts  being  removed.  Fig. 
2  is  a  vertical  section,  parts  being  in  eleva- 

tion.    Fig.  3  is  a  top  plan  with  some  of  the 
15  transferring- levers  omitted.  Fig.  3^  is  a 

broken  detail  showing  means  for  oiling  the 
driving-pulley  shafts.  Fig.  4  is  a  top  plan  of 
the  steadying-block.  Fig.  5  is  a  vertical  sec- 

tion on  the  line  5  5,  Fig.  4.     Fig.  6  is  a  verti- 
20  cal  section  showing  the  connections  for  driv- 

ing the  screw-shaft.  Fig.  7  is  a  bottom  view 
of  the  bed-plate.  Fig.  8  is  a  vertical  section 
thei'eof.  Fig.  9  is  a  top  plan  showing  the 
means  for   removing  the   tablets   from   the 

25  mandrels.  Fig.  10  is  a  horizontal  section  on 
the  line  10  10,  Fig.  2,  looking  upward.  Fig. 
11  is  a  vertical  section  of  one  of  the  man- 

drel-supporting columns.  Fig.  12  is  a  top 
plan  of  the  carriage-plate.     Fig.  13  is  a  sec- 

30  tional  detail  showing  the  means  for  actuat- 
ing the  carriage  from  the  feed-screw.  Fig. 

14  is  a  plan  of  the  support  for  the  transfer- 
ring-levers.  Fig.  15  shows  a  plan  and  side 
elevation  of  a  ring  for  removing  tablets  from 

35  the  mandrels.  Fig.  16  is  a  view  of  the  spi- 
der which  supports  the  carriage,  showing  its 

connection  to  the  screw-shaft.  Fig.  17  is  a 
bottom  view  of  the  same.  Fig.  18  is  a  side 
elevation  showing  the  cam-ring  and  cooper- 

40  ating  parts  for  removing  •  tablets  from  the 
mandrels.  Fig.  19  is  a  horizontal  section  on 
line  19  19,  Fig.  2,  looking  downward.     Fig. 
20  is  an  enlarged  top  plan  of  the  carriage, 
some  of  the  transferring  devices  beiugshown 

45  in  position  and  others  being  removed.  Fig. 
20'^  is  a  partial  vertical  section  thereof.    Fig. 
21  is  a  side  elevation  of  the  swinging  block 
supporting  the  lever  connecting  the  rubbing 
and  cutting  styles,  which  block,  together  with 

50  all  the  parts  supported  thereby,  is  for  con- 
venience of  description  herein  referred  to  as 

a  "  transferring  device."  Fig.  22  is  an  edge 
view  of  Fig.  21, and  Fig.  23  is  a  vertical  section 
thereof.     Fig.  24 is  apian  view  of  the  traus- 

55  ferring- lever  and  the  rubbing  and  cutting- 
styles  connected  thereby.  Fig.  25  is  a  plan 
of  the  bottom  part  of  the  swinging  block,  and 
Figs.  26,  27,  and  28  are  views  in  section  and 
plan  of  bottom  pieces  for  the  columns  here- 

60  iuaf ter  referred  to. 

Referring  to  the  drawings,  A  is  a  bed-plate 
mounted  upon  hollow  standards  or  supports 
B,  the  lower  ends  of  which  are  properly  spaced 
by  a  three-armed  spider  C,  having  openings  c 

65  formed  in  the  arms,  through  which  openings 
the  hollow  standards  B  pass  and  in  which 

theyare  secured  by  set-screws  c',  as  shown. 

The  bed- plate  A  has  centrally  formed  there- 
through an  opening  a,  and  around  this  open- 

ing a  are  a  plurality  of  similar  openings  n'.  70 
I  have  shown  six  such  openings  a';  but  more 
or  less  than  six  may  be  employed,  if  desired, 
and  while  it  is  preferable  to  arrange  these 
openings  .symmetrically  around  the  central 
opening  a  this  is  not  absolutely  necessary.  75 
In  the  central  opening  a  through  the  bed- 

plate is  secured  a  v^ertical  column  D,  and  in 
each  of  the  openings  a'  similar  columns  D' 
project  both  above  and  below  the  bed-plate 
and  are  secured  in  place  by  nieans  of  screws  So 
a^,  passing  downward  through  the  bed-plate 
and  engaging  circumferential  flanges  d  upon 

the  columns  D  D',  which  flanges  fit  an  annu- lar recess  formed  on  the  under  side  of  the 

bed-plate  A.  The  columns  D  D'  are  shoul-  85 
dered,  as  shown  at  cV ,  (see  Fig.  11,)  and  have 
a  centred  bore  cF,  which  bore  is  expanded  be- 

low the  bed-plate  A  into  the  circular  cham- 
ber 'd^,  having  interior  screw-threads  dJ^  cut 

near  the  lower  end  thereof.  This  chamber  d^  90 
is  closed  by  a  bottom  piece  d^.  Figs.  2  and  6, 
having  its  upper  surface  preferably  some- 

what dished,  and  upon  this  dished  surface 
rests  a  shaft  E  of  column  D,  which  passes  up 
through  the  bore  d?  in  the  column  and  has  95 
bearing-surfaces  e  e  in  contact  with  the  sur- 

face of  the  bore,  but  is  cut  away  between  its 
ends  to  reduce  friction. 

On  the  upper  projecting  ends  of  the  shaft 
E  is  secured  a  hollow  mandrel  F,  which  ex-  100 
tends  downward  around  the  column,  the  man- 

drel preferably  tapering  slightly  fi-om  its 
lower  to  its  upper  end  and  being  at  its  open 

lower  end  nearly  flush  with  the  shoulder  d' . 
On  the  lower  end  of  the  shaft  E  is  a  gear  e.\   105 

secured  in  place  by  the  sleeve  e^,  which  is 
forced  up  against  the  gear  e'  by  a  binding-nut on  the  end  of  the  shaft,  as  shown. 

Each  of  the  columns  D'  has  a  shaft  E',  to 
which  is  secured  a  mandrel  F' on  its  upper  end  110 
and  a  gear  e''  on  its  lower  end,  the  shafts  E', 
mandrels  F',  and  gears  e^  being  in  everj-  I'e- spect  like  the  shaft  E,  mandrel  F,  and  gear  e 

and  all  the  shafts  E'  except  one  resting  upon 
dished  bottom  pieces  exactly  similar  to  bot-  115 
torn  piece  d""  in  column  D.  In  the  single  case 
where  the  shaft  E'  is  not  supported  by  the 
dished  bottom  piece  this  piece  has  an  open- 

ing d'^  formed  therein,  through  which  a  con- 
ically-pointed  shaft  E^  projects,  its  conical  120 
point  entering  a  centering  depression  e*  on 
the  lower  end  of  the  shaft  E'.  (See  B'ig.  6.) 
The  shafts  E'  and  E^  ai-e  coupled  so  as  to 
turn  together  by  a  sleeve  E'^,  which  is  con- 

nected to  the  shaft  E^,  preferably  hy  a  driving  125 
fit  of  the  parts,  the  other  end  of  the  sleeve  fit- 

ting loosely  over  the  nut  and  sleeve  e^  on  the 
shaft  E'  and  having  an  open-ended  slot  e^,  into 
which  projects  a  radial  pin  e"  on  the  sleeve  e^. 
This  construction  enables  the  parts  to  be  130 

readily  assembled  by  driving  the  sleeve  E'^ 
onto  the  shaft  E^  and  then  slipping  the  sleeve 
and  end  of  the  shaft  through  the  opening  rZ" 
in  bottom  piece  d^,  with  the  end  of  sleeve  E^ 
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surrounding  sleeve  e^  and  the  pin  e^  entering 
the  slot  e^,  while  the  conical  point  of  the  shaft 
E^  enters  the  centering  depression  e*  iu  the 
lower  end  of  shaft  E'.  The  shaft  E^  is  passed 

5  through  an  opening  in  one  arm  of  the  spider 
C,  its  lower  end  resting  in  a  bearing-block  C, 
secured  to  the  under  side  of  the  spider.  A 
recess  &  is  cut  in  the  upper  surface  of  the 
bearing-block,  at  the  inner  end  thereof,  and 

lo  a  pinion  e'  is  secured  on  the  end  of  shaft  E^ 
and  revolves  iu  the  recess  c^.  The  bottom 
piece  closing  the  chamber  &■  of  the  central column  D  has  a  socket  d?  formed  on  the  lower 

side  thereof,  and  the  upper  end  of  a  tube  E^ 
15  fits  snugly  in  said  socket  and  has  its  lower 

end  secured  by  a  set-screw  in  an  opening  at 
the  center  of  the  spider  C.  The  tube  E'  has 
a  slot  e^,  Fig.  2,  extending  throughout  its 
length,  and  in  each  end  is  secured  a  collar  or 

20  ring  affording  bearings  for  a  screw-threaded 
shaft  E',  revolving  within  the  slotted  tube  E*. 
On  the  reduced  lower  end  of  the  screw-shaft 

E^',  which  projects  below  the  spider  C,  is  se- 
cured the  pinion  e^,  which  is  geared  through 

25  the  idler  e-'  to  the  pinion  e'  on  the  shaft  E^. 
Beneath  the  bed-plate  A  is  a  thick  block 

F'^,  Figs.  4,  5,  and  19,  having  openings  //' therein, which  enable  it  to  be  slipped  up  over 

tlie  ends  of  the  columns  D  D',  which  project 
30  below  the  bed-plate,  the  block  F^  being  se- 

cured in  place  by  means  of  set-screws/^.  Fig. 
2,  passing  inward  from  the  perimeter  of  the 

block  against  the  columns  D'.  The  openings 
//'  in  the  block  F^  are  formed  with  great  ex- 

35  actness  both  as  to  size  and  position,  as  it  is  a 
part  of  their  office  to  exactly  center  the  col- 

umns D  D'  and  hold  them  so  as  to  avoid  anj^ 
vibration  of  the  mandrels  supporting  the  tab- 

lets and  also  to  insure  the  perfectly-accurate 
40  working  of  the  gearing  connecting  the  sev- 

eral shafts  E'  with  the  central  shaft  E,  Fig. 
19,  it  being  desirable  to  avoid  any  backlash 
or  other  play  between  the  parts  that  would 
interfere  with  perfect  uniformity  in  the  oper- 

45  ation  of  the  seven  mandrels. 

Holes /'^  are  formed  in  the  block  F^  inter- 
mediate the  center  of  the  opening /and  the 

several  openings/',  and  a  shaft /^  is  inserted 
from  above  into  each  hole/^,  shoulders/^ on 

50  the  shafts  resting  upon  the  upper  surface  of 

the  block  F^  and  supporting  the  shafts.  Upon 
the  projecting  upper  ends  of  the  shafts/^  are 
secured  pinions/'',  each  of  which  intermeshes 
with  and  forms  a  driving  connection  between 

55  the  gear  e!  iu  the  shaft  E  and  one  of  the  re- 

spective gears  &■  on  one  of  the  shafts  E'.  (See 
Figs.  2,  3%  and  19.)  Each  of  the  shafts/*  pro- 

jects below  the  block  F~  and  carries  a  driving- 
pulley/',  suitably  secured  thereto.     It  will  be 

60  understood thatthesixpulleys/'arethussym- 
metricall}'  arranged  around  the  central  col- 

umn D,  and  each  is  arranged  to  drive  a  shaft 
which  is  geared  to  the  central  shaft  E  and 

one  of  the  shafts  E'.     The  pulleys/^  are  sur- 
65  rounded  by  a  closely-fitting  band  or  belt  Gr, 

Fig.  10,  pi-eferably  of  elastic  material,  and  a 

I  second  belt  6'  passes  around  the  band  Gand 
I  thence  to  any  suitable  source  of  power, 

j'     The  operation  of  the  device  as  thus  far  de- scribed is  as  follows:  Power  being  applied  to  70 

the  belt  G'  it  is  communicated  through  the 
belt  G  to  the  pulleys/''',  the  latter  belt  serv- 

ing to  distribute  the  strain  with  great  even- 
ness, to  the  end  that  the  gears  /"  may  act 

with  perfect  uniformity,  and  since  the  central  75 

gear  e'  on  the  shaft  E  is  connected  to  each 
of  the  equal  gears  &  on  the  shafts  E'  it  fol- lows that  the  central  mandral  F  and  its  sur- 

rounding six  mandrels  F'  will  all  be  smoothly 
and  evenly  driven  at  the  same  speed,  and  the  80 

shaft  E^,  being  coupled  to  one  of  the  shafts 
E',  turns  with  it  and  drives  the  screw-shaft 
E'^  through  the  gears  on  the  end  of  said  shafts 
and  the  idler  e^,  connecting  them. 

Surrounding  the  slotted  tube  E^  is  a  sleeve  85 
H,  Figs.  1,  2,  13,  and  17,  to  which  is  adjust- 

ably attached  a  spider  H',  having  horizon- 
tall3'-extending  arms  7i'.     The  sleeve  H  has 
a  vertical  slot  7i,  Fig.  18,  cut  in  one  side,  and 
opposite  said  slot  /i  there  is  secured  to  the  90 
sleeve   a   block  W^  having   a   recess   W  cut 
therein,  within  which  rests  a  pair  of  nut-sec- 

tions 7i',  united  at  their  outer  extremities  and 
having  a  spring-pressed  pin  7i^,  entering  an 
extension  of  the  recess  W.     The  block  W  is  95 

located  in  a  vertical  slot  7i'',  cut  in  one  of  the 
arms  7i'  of  the  spider  H',  and  a  cam-ring  W 
surrounds  the  sleeve  H  and  passes  between 
the  nut-sections  7i^,  a  lever  W  being  provided 
for  shifting  the  cam.     The  nut  is  held  at  all  loo 
times   against   the   cam-ring  by  the   spring 
pressing  on  the  pin  7i^,  the  nut-sections  ex- 

tending through  the  slot  7i  in  the  sleeve  H 
and  the  slot  e^  in  the  tube  E'*.     When  the 
cam-ring  is  in  the  position  shown  in  Fig.  13,    105 
the  nut-sections  engage  the  screw-shaft  E'', 
revolving  within  the  stationarj^  tube  E',  be- 

ing held  in  engagement  by  the  spring,  thereby 
causing  the  sleeve  II  to  advance  longitudi- 

nally along  the  tube  E^  and  carrying  with  it  no 
thespiderll;  but  when  thecam-ringis  shifted 
it  throws  the  nut  out  against  the  tension  of 
the  spring,  and  thereby  disengages  the  nut 
from  the  shaft. 

I,  Figs.  2  and  12,  is  a  circular  plate  having  115 
the  central  opening  i  and  six  marginal  open- 

ings i',  each  of  which  is  of  a  size  to  slip  freely 
over  the  tablets  borne  b}'  the  mandrels  F  F'. 
Six  slots  r  are  cut  in  the  plate,  one  between 

each  of  the  openings  i'  and  the  central  open-  120 
iug  i,  and  form  when  thus  arranged  a  regular 
hexagon  around  the  opening  i.     The  plate  I 
is  located  above  the  bed-plate  A  and  has  at- 

tached to  it  three  rods  I',  forming  legs, which 
pass  down  loosely  through  the  bed-plate  A,   125 
but  outside  of  the  block  F^,  and  rest  with 
their  shouldered  ends  i^  in  sockets  li^  in  the 

ends  of  the  arms  7?'  of  the  spider  H'. 
P,  Figs.  3,  14,  and  20,  is  a  hexagonal  plate 

having  its  center  removed,  so  as  to  form  an   130 
opening  corresponding  to  the  central  open- 

ing i  in  plate  I,  and  having  notches  i''  formed 
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in  its  poripliery.  This  plate  P  is  supported 

on  pillars  i',  (preferably  six  in  number,)  at- 
tached to  the  upper  side  of  the  plate  I,  and 

bears  six  upwardly-projecting  pointed  stand- 
5  ards  t",  each  of  which  is  secured  thereto  near 

one  end  of  a  notch  i*,  as  shown  in  Fig.  14. 
The  sleeve  H,  spider  H',  plates  I  and  P,  to- 

gether with  their  connecting  parts,  constitute 
a  vertically-moving  carriage,  and  this  car- 
lo riage,  with  the  parts  supported  thereby,  is 
counterbalanced  bj^  weights  h,  attached  to 

cords  or  chains  b',  passing  over  pulleys  h^. 
Passing  upward  through  each  of  the  slots 

i^  in  the  plate  I  is  a  block  K,  Figs.  1,  20,  and 
15  21,  hung  to  swing  on  the  pointed  standards 

i^.  There  are  six  of  such  blocks  K,  and  as 
they  are  all  identical  in  construction  a  de- 

scription of  one  will  suffice  for  all.  On  the 
upper  end  of  the  block  is  a  horizontally-pro- 

20  jeetiug  arm  Ic,  in  which  is  secured  a  piece  of 

hardened  steel  k',  with  a  depression  h^,  form- 
ing a  bearing-surface  for  the  tempered  point 

i'  of  the  standard  i^.  Extending  from  the 
side  of  the  block  opposite  the  bearing-arm  h 

25  is  a  lug  k^,  on  which  is  a  pin  A;*,  and  k^  is  a 
weight  or  weights  having  a  bore  therethrough 
in  order  that  it  may  be  slipped  on  over  the 
pin  k^.  A  vertically-adj  ustable  bearing-point 
k''  (preferably  of  hardened  steel)  is  secured 

30  in  a  lower  arm  k^  of  the  block  K,  which  arm 
projects  horizontally  beneath  the  plate  P. 
Between  the  bearing-point  k^  and  a  similar 
point  k^  on  a  bottom  piece  k^,  attached  to  the 
block  K,  is  a  block  or  hub  k^°,  which  turns 

35  freely  on  a  substantially  vertical  axis.  The 

lower  arm  fc'-'  of  the  block  K  is  cut  awaj",  as 
shown,  so  that  the  hub  k^°  turns  in  a  recess 
thus  formed  and  supports  a  lever  7v",  which 

is  hung  on  a  horizontal  axis  to  the  hub  k'^°. 
40  The  lever  A;"  has  openings  k^"^  near  its  oppo- 

site ends,  through  which  legs  k^^  on  the  block 
K  freely  pass,  so  that  the  lever  fc"  may  turn 
to  a  limited  extent  on  its  horizontal  axis  k^  or 
with  the  block  k^°  on  its  vertical  axis.    That 

45  end  of  the  lever  7v"  which  extends  out  under 
the  weight  k^  is  broadened  into  projecting 
points  or  arms  Tc"  and  k^^.  A  rubbing-style 
k^'^  is  secured  in  the  arm  A;^'',  and  a  cutting- 
style  k"  is  fastened  to  the  arm  k^^,  as  clearly 

50  shown  in  Figs.  20  and  24,  that  end  of  the  le- 
ver k^^  supporting  the  styles  being  slightly 

heavier  than  the  opposite  end,  so  that  if  left 
free  to  turn  about  its  horizontal  axis  the  style- 
bearing  end  of  the   lever  fc"  would  be  de- 

55  pressed.  A  pin  k^^  fits  loosely  in  the  arm  k^ 
and  has  a  small  weight  A;^°  on  its  upper  screw- 
threaded  end,  the  pin  ¥^  extending  down 
through  the  arm  k^  and  bearing  on  that  end 
of  the  lever  k^^  opposite  the  styles.    The  mass 

60  of  the  weight  k^°  is  sufficient  to  overbalance 
the  lever  /c";  but  by  adjusting  the  weight /i;^° 
on  the  pin  yt"  it  may  be  caused  to  bear  upon 
that  end  of  the  lever  fc^^  opposite  the  stjdes 
until  the  lever  becomes  horizontal,  at  which 

65  point  the  weight  k^^  is  taken  by  the  upper 
face  of  the  arm  k^  of  the  block  K.  By  this 
means  the  lever  k  Hs  held  yieldingly  in  a  hori- 

zontal position,  while  the  end  bearing  the  rub- 
bing and  cutting  styles  is  left  free  to  move  so. 

as  to  accurately  follow  the  I'ecord-groove  in  70 
the  master-record  or  respond  to  inequalities 
in  the  tablets. 

Referring  now  to  Fig.  20,  the  lever  it"  is  so 
proportioned  and  the  rubbing  and  cutting 
stj'les  so  positioned  thereon  that  the  styles  75 
each  come  in  contact  with  their  respective  tab- 

lets at  the  point  where  a  line  drawn  through 
the  vertical  axis  of  the  lever  fc"  is  tangent  to 
the  tablet,  the  result  being  that  the  vibra- 

tions of  both  the  rubbing  and  the  cutting  80 
styles  are  substantially  on  radial  lines  of 
their  respective  cjdinders,  which  is  the  direc- 

tion along  which  said  vibrations  should  oc- 
cur for  the  production  of  the  best  results. 

By  reason  of  the  pendulum-like  action  of  the  85 
block  K  the  styles  automatically  find  their 
proper  position  and  are  held  to  their  work  by 
the  weight  k^,  the  mass  of  which  is  adjusted 
to  a  nicety  to  the  end  that  it  may  yield  suffi- 

ciently to  allow  the  styles  to  conform  to  irregu-  90 
larities  in  the  contour  of  the  tablets  and  at 
the  same  time  effectively  prevent  the  styles 
from  leaving  the  surfaces  of  the  tablets.  By 
thus  mounting  the  style  supporting  and  con- 

trolling lever  so  that  it  is  free  to  turn  about  95 
a  universal  joint  and  holding  it  to  its  work 
by  the  action  of  gravity  I  give  to  it  all  the 
sensitiveness  and  accuracy,  when  acting  in 
conjunction  with  vertically-disposed  tablets, 
that  the  well-known  "floating"  or  "  gravity"  100 
recordersand  reproducers  of  the  graphophone 
possess  when  acting  to  record  or  reproduce  a 
record  on  a  horizontally-disposed  tablet. 

In  action  the  carriage  bearing  the  rubbing 
and  cutting  styles,  as  described,  is  placed  in  105 
its  lowermost  position  and  is  elevated  by  the 
feed-screw  E^  at  the  same  time  that  the  man- 

drels are  revolved.  The  result  is  that  the 
records  are  cut  in  a  spiral  line  starting  at  the 
bottom  and  ending  at  the  top,  so  that  when  no 
the  records  are  completed  the  carriage,  with 
its  transferring-blocks  and  their  supported 
styles,  is  at  the  top.  In  order  to  remove  the 
records,  it  is  necessary  that  the  carriage  be 
depressed,  and  before  this  is  done  itisessen-  115 
tial  that  the  styles  be  shifted  so  that  they 
will  not  come  in  contact  with  the  records  dur- 

ing the  downward  movement  of  the  carriage. 
For  this  purpose  a  ring  P  is  mounted  on  the 
plate  I  and  is  preferably  of  equal  diameter  120 
therewith.  This  ring  P  bears  with  its  inner 

circumference  on  loosely-turning  rollers  i^, 
secured  to  the  plate  I  in  position  to  center  the 
ring  P  thereon.  Slots  i^  are  cut  in  the  ring  P, 
and  screw-pinst^'are  passed  therethrough  into  125 
the  plate  I,  so  that  the  ring  P  has  a  limited  cir- 

cular movement  upon  the  plate  I.  Secured  to 

the  ring  P  are  six  spring-arms  i^°,  extending  in- 
ward from  the  ring  to  the  pendulous  blocks  K. 

When  the  styles  are  in  operation,  the  inner  130 
ends  of  the  arms  i^*'  are  adjacent  to  but  not 
quite  in  contact  with  that  edge  of  the  respec- 

tive blocks  K  which  is  opposite  to  the  styles, 
(see  Figs.  3  and  20,)  and  by  shifting  the  ring 
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P  from  left  to  risrht  the  sprin^^-arms  will  si- 
multaiipously  strike  upon  aiad  swiny  the  [)ea- 
dulous  blociis  K  to  the  right,  and  thus  throw 
all  the  rubbing  and  cutting  styles  out  of  enn- 

5  tact  with  their  respective  tablets.  The  lower 
ends  of  the  blocks  K  are  shaped  as  shown  in 
Fig.  25,  and  wImju  the  blocks  are  hanging  in 
operative  position  said  lower  ends  together 
form  a  nearly-closed  regular  hexagon ;  but  as 

lo  the  movements  of  the  blocks  under  the  action 

of  the  sijring-arms  are  simultaneous  they  do 
not  in  the  swinging  movement  above  de- 

scribed interfere  with  each  other.  The  blocks 

being  swung  aside,  the  carriage  may  be  low- 
15  ered  without  danger  of  injur}'^  to  the  records 

from  the  styles,  and  the  records  being  removed 
and  new  tablets  placed  on  the  inandrels  the 
styles  may  be  returned  to  their  active  posi- 

tions by  shifting  the  ringi-'  from  right  to  left, 
20  the  weights  k^  promptly  throwing  the  styles  in 

contact  with  their  resjjective  tablets. 
In  order  that  the  tablets  may  be  readily  re- 

moved from  the  mandrels,  I  provide  a  means 
whereby  they  may  be  raised  and,  because  of 

25  the  slighth'-conical  form  of  the  mandrels, 
loosened,  thereby  placing  them  where  thej' 
may  be  readily  grasped  by  the  fingers  and 
lifted  from  the  machine.  I  provide  the  block 

F^  with  a  flange  /^,  and   resting  upon  this 
30  flange  and  turning  freely  around  the  block  is 

a  cam-ring  L,  having  formed  in  its  upper  edge 
cam-surfaces  /.  There  are  three  such  cam- 
surfaces  shown,  each  extending  from  its  low- 

ermost point  to  the  top  of  the  ring  L,  where 
35  they  run  into  flat  surfaces  T^.  Normally  rest- 

ing upon  said  flat  surfaces  is  a  plate  L',  hav- 
ing lugs  V  on  its  under  side  and  resting  in  the 

cams  /.  The  plate  L'  is  perforated  to  allow 
the  lower  tubular  portions  of  the  columns  D 

40  D'  to  pass  therethi'ough,  but  is  otherwise  a 
solid  plate.  (See  Fig.  9. )  Any  suitable  han- 

dle /^  is  attached  to  the  cam-ring,  wherebj^  it 
may  be  given  about  a  one-third  revolution, 
which  causes  the  Itigs  Z*  to  travel  up  the  in- 

45  clines  or  cams  I  and  rest  upon  the  flat  sur- 
face at  the  top  of  the  cam-ring,  thereby  rais- 

ing the  plate  L  through  a  distance  equal  to 
the  liseof  the  cams  Z.  Surrounding  the  base 

of  each  one  of  the  columns  D  D'  and  resting 
50  on  the  bed-plate  A  is  a  ring  or  collar  M,  Fig.  1, 

dotted  lines,  and  Figs.  2,  3,  15,  and  IS,  whose 
internal  diameter  but  slightly  exceeds  the  ex- 

ternal diameter  of  the  mandrel  on  the  col- 
umns, as  clearlj^  shown  in  Fig.  2.     This  ring 

55  M  has  a  horizontallj^-exteuding  base  or  flange 
m,  in  the  form  of  a  regular  hexagon,  so  propor- 

tioned that  when  the  several  rings  M  are  in 

place  around  the  columns  D  D'  the  hexago- 
nal flanges  m  meet  and  form,  m  effect,  a  com- 

60  plete  and  continuous  flooring  over  all  the 
space  on  the  bed-plate  between  and  around 
the  columns,  as  is  clearly  indicated  in  dotted 
lines.  Fig.  3.  If  desired,  the  flanges  of  the 
several  rings  might  be  united  into  one  inte- 

65  gral  plate  and  the  rings  made  separate  there- 
from and  allowed  to  rest  looselj"  thereon. 

Passing  loosely  through  the  bed-plate  A 

and  resting  upon  the  plate  L  are  a  number  of 
pins  m\  whose  length  is  just  sufficient  to 
reach  from  the  top  of  the  plate  L  when  in  its  70 
lowermost  position  to  the  top  of  the  bed-plate 
A.  These  pins  ra  are  clearh^  shown  in  Fig. 
18,  where  the  bed-plate  A  is  omitted  for  the 
purpose  of  luore  clearly  illustrating  their  op- 

eration and  their  relative  distribution,  where-  75 

by  wlien  the  pins  ni'  are  raised  above  the  bed- 
plate, as  hereinafter  described,  they  will  press 

equallj''  against  all  the  flanges  m  of  the  rings 
M,  and  thereby  lift  them  evenly  and  smoothly 
from  the  bed-plate,  as  sliown  in  Fig.  y.  Re-  80 
ferring  now  to  Figs.  1,  2,  and  18  and  assum- 

ing the  parts  to  be  in  the  position  shown  in 
Fig.  2,  with  tablets  on  the  mandrels  and  the 
cam-ring  L  shifted  to  the  right,  with  the  plate 
L'  resting  upon  the  flat  surfaces  l-  and  the  85 
lugs  l^  in  the  lowermost  parts  of  the  cams  I, 
it  will  be  seen  that  the  upper  edges  of  the 

rings  M  are  immediatelj'  beneath  the  lower 
ends  of  the  mandrels  and  that  the  pins  m' 
rest  upon  the  plate  L',  with  their  ends  flush  90 
with  the  top  of  the  bed-plate  A.  If  now  one 
of  the  handles  /^  be  grasped  and  the  cam-ring 
L  be  shifted  to  the  left,  the  lugs  P  will  ride 
up  the  iuclines  or  cams  I,  forcing  up  the  plate 

L',  which  in  turn  i-aises  the  pins  m\  and  95 
through  them  the  flanged  rings  M,  which  lat- 

ter engage  the  lower  ends  of  the  tablets  and 
force  them  upward.  The  mandrels  are 
slightly  tai^ering  toward  the  top,  and  the  up- 

ward movement  of  the  tablets  so  loosens  them  100 
that  thej^  may  be  readily  removed.  When 
the  cam-ring  is  given  its  full  throw  to  the 
left,  it  will  have  turned  through  nearly  one- 
third  of  a  revolution,  and  the  lugs  V  will  then 

rest  upon  the  flat  surfaces  Z'-at  the  top  of  the  105 
cam-ring,  thereby  securely  retaining  all  the 
parts  in  their  elevated  position  while  the  tab- 

lets are  being  renewed,  after  which  the  cam- 
ring  is  again  shifted  to  the  right  preparatory 
to  placing  other  tablets  upon  the  mandrels.     1 10 

The  carriage  supporting  the  pendulous  le- 
vers K  is  guided  in  its  up-and-down  move- 

ments by  ears  or  lugs  n,  embracing  uprights 
N,  firmly  secured  on  the  bed-plate  A,  and  the 
weights  &  in  the  hollow  standards  B  are  so  115 
proportioned  that  their  combined  mass  is  just 
sufficient  to  counterbalance  the  carriage, with 
all  its  supported  parts,  to  the  end  that  the 
work  of  the  screw  E  in  elevating  the  carriage 
may  be  reduced  to  the  minimum.  A  further  120 
result  of  this  construction  is  that  the  carriage 

will  remain  stationarj'  in  any  position  in 
which  it  maj'  be  placed. 

The  parts  of  the  mechanism  needing  lubri- 
cating are  very  few,  and  I  have  provided  125 

means  whereby'  lubrication  may  be  readily 
accomplished.  Referring  to  Fig.  2,  cV  is  a 
small  hole  in  column  D,  extending  inward 
from  the  surface  of  the  column  under  the  ring 
M  and  then  downward  till  it  enters  the  cham-  130 
ber  cZ-%  just  inside  the  wall  of  the  chamber. 
Oil  entering  this  hole  27  at  the  top  passes 
down  into  the  chamber  l¥  and  along  the  walls 
thereof  to  dished  bottom  cZ%  where  it  acts  to 
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lubricate  tbe  bearing  of  the  shaft  E  on  said 
bottom.  A  similar  means  is  provided  for  oil- 

ing all  the  shafts  E',  except  the  one  shown  to 
the  left  of  Fig.  2,  where  it  is  omitted,  because 

5  in  that  instance  the  shaft  does  not  rest  upon 
the  dished  bottom  piece  that  passes  there- 

through. The  lower  bearing  e  of  the  shafts 

E  E'  is  lubricated  through  a  hole  cP  in  a  man- 
ner that  will  be  readily  understood. 

lo  In  order  to  lubricate  the  shaft  /*  of  the 
driving-pulleys  /\  I  pass  a  small  tube  ̂ J  down 
through  the  bed-plate  A,  which  tube  regis- 

ters with  a  longitudinal  bore  jf,  extending 
from  the  top  of  the  shaft /^downward  in  a  ver- 

iS  tical  direction  for  a  short  distance  and  then 
outward  to  the  periphery  of  the  shaft.  By 
lifting  the  rings  M  the  tube  p  may  be  filled 
with  oil,  which  will  slowly  find  its  way  through 

the  borep'  to  the  bearings  of  the  shaft/*." 2o  I  have  shown  at  T,  Fig.  10,  a  means  for 
tightening  the  belt  6,  which  will  be  readily 
understood. 

It  will  be  understood  that  while  I  have  spe- 
cifically and  in  detail  described  the  best  form 

25  known  to  me  vvhich  my  invention  may  as- 
sume, I  have  done  so  only  that  the  invention 

might  be  thoroughly  understood  and  not  as 
indicating  that  the  invention  is  limited  to  the 
specific  construction  shown,  as  the  generic  in- 

30  ventive  idea  may  be  embodied  in  different 
specific  mechanical  forms,  and  all  such  are 
meant  to  be  included  by  the  terms  of  my 
claims. 

Having   thus   described    my  invention,   I 

35  claim— 
1.  In  a  machine  for  duplicating  sound-rec- 

ords the  combination,  with  a  tablet  having  a 
record  formed  therein  and  a  plurality  of  tab- 

lets for  receiving  records,  of  a  plurality  of 
40  followers  rubbing  over  the  record,  and  a  plu- 

rality of  cutters  each  of  which  is  movable 
with  one  of  the  followers,  and  each  of  which 
is  embedded  in  the  surface  of  one  of  the  blank 

tablets,  an-d  mechanism  for  revolving  the  tab- 
45  lets  and  causing  the  followers  to  simultane- 

ously follow  the  record  and  the  cutters  to  si- 
multaneously trace  a  spiral  line  upon  the 

blank  tablets,  whereby  a  plurality  of  dupli- 
cate sound -records  may  be  simultaneously 

50  formed  from  a  single  master-record,  substan- 
tiallj'  as  described. 

2.  In  a  machine  for  duplicating  sound-rec- 
ords the  combination  of  a  revolving  tablet 

having  a  sound-record  therein,  with  a  plural- 
5^  ity  of  revolving  blank  tablets,  a  plurality  of 

followers  rubbing  over  the  record,  a  plurality 
of  cutters  each  of  which  is  movable  with  one 
of  the  followers  and  each  of  which  is  also  em- 

bedded in  the  surface  of  one  of  the  blank 

60  tablets,  gravity-controlled  devices  yieldingly 
holding  the  followers  and  cutters  in  contact 
with  the  respective  tablets,  and  mechanism 
for  revolving  the  tablets  and  causing  the  fol- 

lowers to  simultaneously  follow  the  record 
65  and  the  cutters  to  simultaneously  trace  a 

spiral  line  upon  the  blank  tablets,  whereby 
a  plurality  of  duplicate  sound-records  may 

be  simultaneously  formed  fi-om  a  single  mas- 
ter-record, substantially  as  described. 

3.  In  a  machine  for  duplicating  sound-ree-  70 
ords,  the  combination  of  a  plurality  of  verti- 

cally-disposed revolving  mandrels,  one  of 
which  bears  a  tablet  having  a  sound-record 
formed  therein  and  the  others  bearing  blank 
tablets  with  a  cutter  embedded  in  the  sur-  75 
face  of  each  blank  tablet,  and  a  correspond- 

ing number  of  followers  simultaneously  rub- 
bing over  the  record  of  the  record-tablet,  the 

cutters  being  mounted  to  partake  of  all  the 
movements  of  the  followers,  substantially^  as  80 
described. 

4.  In  a  machine  for  duplicating  sound-i-ec- 
ords  the  combination  of  a  pluralitj^  of  verti- 

cally -  disposed  revolving  mandrels,  one  of 
which  bears  a  tablet  having  a  sound-record  85 
formed  therein  and  the  others  bearing  blank 
tablets,  with  a  cutter  embedded  in  the  sur- 

face of  each  blank  tablet,  a  corresponding 

number  of  followers  simultaneously  rubbing- 
over  the  record  of  the  recording-tablet,  the  90 
cutters  being  mounted  to  partake  of  all  the 
movements  of  the  followers,  and  gravity-con- 

trolled devices  yieldingly  holding  the  follow- 
ers and  cutters  in  contact  with  the  respective 
tablets.  95 

5.  The  combination  with  a  sound-record 
formed  in  a  vertically-disposed  tablet,  of  a 
vertically-disposed  blank  tablet,  a  gravity- 
controlled  follower  rubbing  over  the  sound- 
record,  a  cutter  embedded  in  the  surface  of  100 
the  blank  tablet  and  movable  with  the  fol- 

lower, and  means  for  revolving  the  tablets 
and  causing  relative  longitudinal  movement 
between  the  tablets  on  the  one  hand  and  the 

cutter  and  follower  on  the  other  hand,  sub-  105 
stantially  as  described. 

6.  In  a  machine  for  duplicating  sound-rec- 
ords, the  combination  of  a  vertically-disposed 

revolving  master-record,  and  a  plurality  of 
vertically-disposed  revolving  blank  tablets,  no 
with  a  plurality  of  followers,  a  plurality  of 
cutters  each  one  of  which  is  movable  with 

one  of  the  followers,  and  gravity-controlled 
devices  holding  the  followers  and  cutters, 
yieldingly  in  contact  with  the  master-record  115 
and  blank  tablets  respectively,  substantially 
as  described. 

7.  In  a  machine  for  duplicating  sound-rec- 
ords the  combination  of  a  vertically-disposed 

mandrel  bearing  a  master-record,  a  plurality  120 
of  vertically-disposed  mandrels  each  bearing 
a  blank  tablet  and  each  independently  geared 
to  the  mandrel  bearing  the  master -record, 
with  a  vertically-moving  carriage  bearing  a 
plurality  of  followers  and  a  like  number  of  125 
cutters  each  of  which  is  movable  with  one  of 

the  followers,  and  a  plurality  of  gravity-con- 
trolled devices  each  of  which  holds  a  single 

follower  and  its  coacting  cutter  yieldingly  in 
contact  with  the  mastei'-record  and  with  one  130 
of  the  blank  tablets  respectivelj^,  substan- 

tially as  described. 
8.  In  a  machine  for  duplicating  sound-rec- 

ords, a  master-record,  a  plurality  of  blank  tab- 
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lets,  and  a  plurality  of  pendulous  levers,  each 
lever  supporting  a  follower  in  contact  with 
the  record  and  a  cutter  in  contact  with  one 
of  the  blank  tablets,  whereby  a  plurality  of 

5  duplicate  sound-records  may  be  simultane- 
ously formed  from  a  single  master-record, sub- 

stantiallj'  as  described. 
D.  In  a  machine  for  duplicating  sound-rec- 

ords a  master-record,  a  plurality  of  blank  tab- 
ic lets,  a  ijlurality  of  pendulous  levers,  each  le- 

ver supporting  a  follower  in  contact  with  the 
record  and  a  cutter  in  contact  with  one  of  the 
blank  tablets,  and  means  for  simultaneously 
throwing  all  the  followers  and  cutters  out  of 

15  contact  with  the  record  and  tablets,  substan- 
tially as  described. 

10.  In  a  machine  for  duplicating  sound-rec- 
oi'ds,  a  vertically-disposed  master-record,  a 
plurality  of  blank  tablets,  a  plurality  of  pen- 

20  dulous  levers,  each  lever  supporting  a  follower 
in  contact  with  the  record  and  a  cutter  in  con- 

tract with  one  of  the  blank  tablets,  and  a  ver- 
tically-movable carriage  supporting  said  pen- 

dulous levers,  substantially  as  described. 
25       11.  In  a  machine  forduplicatingsound-rec- 

ords,  a  central,  vertically-disposed  mandrel, 
a  plui-ality  of  mandrels  surrounding  said  cen- 

tral mandrel  and  each  geared  thereto,  com- 
bined with  a  screw-shaft,  a  vertically-movable 

30  carriage,  a  lever  supported  upon  said  carriage 
and  capable  of  movement  about  a  universal 
joint,  a  follower  and  a  cutter  each  attached 
to  said  lever,  and  nut-sections  connecting  said 
carriage  to  said  screw-shaft,  substantially  as 

35  described. 
12.  In  a  machine  for  duplicating  sound-rec- 

ords, a  vertically-disposed  mandrel  carrying 
a  sound-record,  a  plurality  of  vertically-dis- 

posed mandrels  each  having  a  blank  tablet, 
40  a  verlically-movable,  counterpoised  carriage 

supporting  a  pluralitj'  of  followers  in  contact 
with  the  record,  a  plurality  of  cutters  each 
movable  with  a  follower  and  each  in  contact 
with  a  blank  tablet,  and  means  for  revolving 

45  all  the  mandrels  and  giving  translator}^  mo- 
tion to  the  carriage, substantially  as  described. 

13.  In  a  machine  for  duplicating  sound-rec- 
ords, a  vertically-disposed  pendulous  lever, 

a  follower   connected  by   a  universal  joint 
50  thereto,  and  a  cutter  movable  with  said  fol- 

lower, substantially  as  described. 
14.  In  a  machine  for  duplicating  sound-rec- 

ords, a  pendulous  lever,  a  block   attached 

thereto  and  turning  on  a  vertical  axis,  a  lever 

supported  by  said  block  to  turn  on  a  hoi'i-  55 
zontal  axis,  and  a  follower  and  cutter  con- 

nected to  said  last-mentioned  lever,  substan- 
tially as  described. 

15.  In  a  machine  for  duplicating  sound-rec- 
ords, a  bed-i)late,  suitable  supports  therefor,  60 

vertically-disposed  columns  mounted  in  open- 
ings so  as  to  project  above  and  below  said 

bed-plate,  shafts  taking  bearing  in  said  col- 
umns and  projecting  therefrom  above  and 

below,  mandrels  secui'ed  to  the  upper  ends  65 
of  said  shafts  and  gears  to  the  lower  ends 
thereof,  and  means  connecting  all  the  gears 
to  a  common  source  of  power,  wherebj"  the 
mandrels  are  all  simultaneously  revolved, 
substantially  as  described.  70 

16.  The  combination  of  a  plurality  of  shaft- 
supporting  columns  mounted  on  a  bed-plate 
with  a  centering  and  steadying  block  sup- 

ported b}^  said  columns,  substantially  as  de- 
scribed. 75 

17.  The  combination  of  a  plurality  of  man- 
drels for  carrying  record-tablets,  a  series  of 

rings  or  collars  capable  of  longitudinal  move- 
ment along  said  mandrels,  a  cam-ring,  and 

devices  interposed  between  the  same  and  said  80 
rings  or  collars,  wherebj^  the  turning  of  the 
cam-ring  will  produce  the  longitudinal  move- 

ment of  the  rings  or  collars,  substantially  as 
described. 

18.  In  a  machine  for  duplicating  sound-rec-  85 
ords,  a  plurality  of  mandrels  supporting  a 
sound-record  and  aplurality  of  blank  tablets, 
a  plurality  of  pendulous  levers  supporting 
a  plurality  of  followers  in  contact  with  the 
sound-record  and  a  plurality  of  cutters  one  90 
in  contact  with  each  blank  tablet,  a  plurality 

of  ai'ms  one  in  proximity  to  each  pendulous 
lever,  and  an  adjustable  support  common  to 
all  the  arms,  whereby  said  arms  may  be 
thrown  into  contact  with  the  pendulous  le-  95 
vers  and  swing  the  same  so  as  to  carrj'  the 
followers  and  cutters  out  of  contact  with  the 

record  and  blank  tablets,  substantially  as  de- 
scribed. 

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

ing witnesses. 
CHARLES  SUMNER  TAINTER. 

Witnesses: 
E.  T.  RocKwooD, 
Wm.  R.  Miller. 
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To  all  whom  it  may  concern:' 
Be  it  known  that  I,  Warren  B.  Outten,  a 

citizen  of  tlie  United  State.s,  residing  at  the 
city  of  St.  Louis,  State  of  Missouri,  have  iu- 

5  vented  a  certain  new  and  useful  Improvement 
in  Devices  for  Transmitting  Sound,  of  which 
the  following  is  a  full,  clear,  and  exact  de- 

scription, such  as  will  enable  others  skilled 
in  the  art  to  which  it  appertains  to  make  and 

TO  use  the  same,  reference  being  had  to  the  ac- 
companying drawings,  forming  part  of  this 

specification,  in  which — 
Figure  1  is  a  vertical  sectional  view  through 

my  improved  sound-transmitting  device.  Fig. 
15  2  is  a  top  plan  view  thereof.  Fig.  3  is  an  en- 

larged detail  sectiou-al  view.  Fig.  4  is  a  modi- 
fied form  thereof,  and  Fig.  5  is  a  detail  view 

illustrating  a  modified  form  of  attaching  the 
diaphragmsto  their  support. 

20  This  invention  relates  to  a  wqv^  and  use- 
ful improvement  in  devices  for  transmitting 

sound  and  is  adapted  to  be  used  in  connec- 
tion with  phonographs,  graphophones,  gramo- 

phones,  telephones,  stethoscopes,  ausculta- 
25  tors,  or  other  devices  wherein  diaphragms 

are  vibrated  to  transmit  sound-waves. 
The  object  of  the  invention  is  to  produce  a 

device  of  the  character  described  which  will 

transmit  sound-waves  approximating  in  vol- 
30  ume  more  nearly  the  original  sound-waves 

than  in  iustrumentsof  similar  character  here- 
tofore made  and  with  which  I  am  familiar. 

Being  useful  in  connection  with  so  many 
sound-wave  transmitters,  it  will  be  obvious 

35  that  slight  modifications  can  and  undoubt- 
edly will  be  made  to  accommodate  invention 

to  the  various  uses  for  which  it  may  be  em- 

plo5'^ed. The  invention  consists,  essentially,  in  the 
40  arrangement  of  the  diaphragms,  which  dia- 

phragms are  preferably  composed  of  animal 
membrane  wherein  mnscular  tissues  or  fibers 

are  present  in  order  to  approximate  the  mns- 
cular structure  of  the  ear-drum,  wherein  the 

45  tissues  or  fibers  are  matted  to  secure  the  uni- 
form tension  throughout.  While  I  have  em- 

ployed animal  membrane  in  devi(;es  of  this 
character  which  I  have  constructed  and  ob- 

tained excellent  results,  yet  it  ma5'  be  that 
50  there  are  other  materials  which  can  be  em- 

ployed with  good  results,  and  therefore  I  do 
not  wish  to  be  understood  as  limiting  myself 

specifically  to  the  materials  hereinafter  men- 
tioned, nor  to  the  treatment  thereof  by  any 

particular  ingredients,  as  it  is  obvious  that  55 
there  are  numerous  ingredients  which  can  be 
used  in  connection  with  the  diaphragms  with- 

out in  the  least  departing  from  the  nature 
and  principle  of  my  invention. 

In  the  drawings,  A  indicates  a  box  or  hous-  60 
ing  provided  with  a  flange  a,  forming,  with 
the  diaphragm  stretched  thereover,  an  inter- 

nal sounding-chamber  B,  connecting  with  the 
exterior  or  other  place  by  an  opening  &  in  the 

stem  or  tube  A',  extending  rearwardly  from  65 
the  bod}^  portion  A. 

C  indicates  a  diaphragm  of  some  principal 
or  foundation  membrane,  such  as  gold-beat- 

er's skin,  which  is  stretched  over  the  flange 
a  and  secured  in  position  while  tense  in  some  70 
suitable  manner — such, for  instance,  as  a  cord 
or  wire  engaging  the  edges  thereof  and  bury- 

ing said  edges  in  a  groove  in  the  side  walls  of 
the  flange  a.  This  diaphragm  may  be 
stretched  while  wet  or  green,  so  that  upon  75 
drying  it  will  become  tense  or  taut.  In  the 
center  of  this  diaphragm  and  preferablj'  on 
the  outer  surface  thereof  I  secure,  hy  means 
of  a  suitable  mucilaginous  substance,  a  disk 
c,  which  disk  is  preferably  of  animal  mem-  80 
brane,  such  as  a  fish-scale.  In  using  a  fish- 
scale  I  prefer  to  trim  the  edges,  so  that  the 
radiating  lines  will  locate  the  center  of  the 
scale  in  the  center  of  the  disk,  the  margin  of 
the  scale  being  concentric  with  the  center  85 
thereof.  B3'  applying  this  disk  or  scale  in 
the  center  of  the  diaphragm  of  membrane 
after  the  diaphragm  has  been  been  placed  iu 
position  still  greater  tension  is  placed  on  the 
diaphi'agm  due  to  thedrawing  or  pulling  ae-  90 
tion  of  the  securing  medium  for  the  disk  and 
also  create  what  I  will  term  "  tense  radiat- 
ting  lines  "  from  the  disk,  which  serve  to  con- 

centrate the  vibration  of  the  diaphragm  to  a 
central  point.  This,  in  my  opinion,  is  very  95 

essential',  iu  that  the  liability  to  the  forma- 
tion of  dormant  areas  which  might  exist  in 

the  diaphragm  is  lessened,  which  dormant 
areas  tend  to  neutralize  the  vibration  of  the 

diaphragm,  said  areas,  which  might  other-  tco 
wise  be  dormant,  being  in  my  construction 
made  active  by  the  pull  of  the  central  disk 
in  forming  these  tense  radiating  lines.  For 
these  reasons  the  flange  a  is  preferably  cir- 
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cular  in  order  that  this  pull  may  be  evenly 
distributed  throughout  the  surface  of  the  dia- 

phragm, and  the  disk  is  centrally  located 
relative  to  the  attachment  of  the  edges  of  the 

5  diaphragm. 
After  the  diaphragm  above  described  is  at- 

tached and  made  tense  or  taut  by  the  arrange- 
ment of -the  central  disk  thereon  said  dia- 

phragm and  disk  are  painted  or  coated  with 
lo'  some  one  of  the  essential  oils — such  as  lano- 

line,  oil  of  wintergreen,  sassafras,  or  cloves, 
&c. — andthen  asecond diaphragm  (marked  D 
in  the  drawings)  is  stretched  into  position  over 
the  first  and  secured  in  place.     This  second 

15  diaphragm  maj'  consistof  one  or  more  layers 
of  material,  preferably  animal  membrane, 

such  as  bladder  or  gold-beater's  skin.  Where 
there  are  a  plurality  of  layers  in  this  second 
diaphragm    they  are  first  preferably  damp- 

20  ened,  stretched,  and  pressed  together,  so  as 
to  act  practically  as  one  diaphragm.  The 
oil  coating  on  the  first  diaphragm  serves  to 
separate  the  two  diaphragms  and  practically 
entirely  fills  the  narrow  space  between.    This 

25  filling  of  oil  or  other  liquid  being  interposed 
between  the  receiving-diaphragm  and  thede- 
livering-diaphragm  makes  each  of  said  dia- 

phragms sensitive  and  capable  of  slight  in- 
dependent vibration,  yet  serving  as  a  trans- 

30  mitting  medium,  having  such  properties  that 
sound-waves  communicated  to  one  of  said 
diaphragms — for  instance,  the  receiving-dia- 

phragm— are  transmitted  accurately  and  posi- 
tively to  the  other  or  delivering  diaphragm. 

35  When  this  second  diaphragm  is  placed  in  po- 
sition, a  central  disk  d  is  arranged  on  the  ex- 
ternal surface  thereof  in  substantial!}^  the 

same  manner  and  for  the  same  purpose  as 
that    heretofore  described  with  reference  to 

40  the  disk  c.  In  fact,  I  prefer  to  use  a  fish- 
scale  as  the  disk  d  the  same  as  that  applied 
to  the  first  diaphragm. 

E  indicates  a  metallic  disk  secured  to  the 

external  diaphragm  by  the  use  of  some  suit- 
45  able  mucilaginous  substance,  which  metallic 

disk  is  of  greater  diameter  than  the  fish-scale, 
so  that  its  peripheral  margins  extend  beyond 
and  are  secured  directly  to  the  diaphragm. 
This  metallic  disk  also  serves  to  place  the  ex- 

50  ternal  diaphragm  under  further  tension  and 
enables  the  attachment  of  anj^  mechanical 
device  designed  to  be  secured  to  the  external 
diaphragm — as,  for  instance,  the  reproducing 
or   recording  needle  or  stj'lus  of   a  gramo- 

55  phone,  &c. 
In  Fig.  1 1  have  shown  a  common  form  of  re- 

producing-stylus  in  use  on  gramophones,  and 
have  marked  same  F,  although  I  do  not  claim 
this  feature  as  any  part  of  my  invention. 

60  As  shown  in  Fig.  5,  the  flange  a  maj'  be 
formed  with  a  plurality  of  grooves,  into  the 

lowermost  of  which,  as  at  a',  may  be  secured 
the  diaphragm  C,  while  into  the  upper  a"  may 
be  secured  the  diaphragm  D,  whereby  the  act 

65  of  securing  the  diaphragm  D  will  serve  to 
draw  the  diaphragm  C  tighter,  and,  if  de- 

sired, an  elastic  band  may  be  used  for  this 

purpose  for  taking  up  any  slack  in  either  of 
the  two  diaphragms. 

I  have  also  discovered  in  experiments  made  70 
with  different  metals  used  as  disks  (marked 

in  the  drawings  as  E)  that  difi:'erent  tones  may 
be  developed  in  the  device  by  the  substitu- 

tion of  one  disk  made  of  one  material  for  an- 
other made  of  a  diilerent  material.     For  in-  75 

stance,  a  disk  made  of  gold  will   reproduce 
the  bass  or  low  tones  with  considerable  vol- 

ume, while  disks  made  of  nickel  or  alumini- 
um attached  to  the  same  diaphragm  will  bring 

out  the  higher  tones — such  as  alto,  soprano,  80 
&c. — more  distinctly.     These  disks  of  differ- 

ent metal  thus  enable  me  to  give  a  key  or  sev- 
eral keys  to  the  device,  and  by  making  these 

disks  removable  and  exchangeable  it  is  pos- 
sible to  develop  thegi-eatest  volume  of  sound,  85 

depending  upon  the  tone  or  nature  of  the 
sound  transmitted.     In  furtherance  of  this 

discovery  I  have  employed  ehlorids  of  the  dif- 
ferent metals  and  obtained  the  same  result — 

as,  for  instance,  painting  the  external  dia-  90 
phragm  with  chloridof  gold  will  cause  the  de- 

vice so  treated  to  transmit  the  tense  or  deep 

tones  in  heavj^' volume,  while  using  chlorid 
of  aluminium,  nickel,  &c.,  will  render  the  de- 

vice capable  of  transmitting  the  higher  tones  95 
with  greater  effect. 

In  Fig.  1  I  have  shown  a  metal  disk  E, 
which,  as  stated  before,  may  be  removable, 
so  that  the  key  ma.y  be  changed,  depending 
upon  the  nature  of  the  tone  to  be  reproduced,  100 
while  in  Fig.  4  I  have  indicated  at  e  a  coat- 

ing of  chlorid  on  the  external  diaphragm  for 
the  same  purpose.  Also  in  Fig.  4  the  exter- 

nal diaphragm  D  is  made  up  of  four  layers; 
but  I  wish  to  be  understood  as  not  limiting  105 
myself  to  any  number  of  layers,  as  I  have 
found  that  a  plurality  of  layers  in  the  exter- 

nal diaphragm  can  be  used  to  some  extent  to 
determine  the  kej'or  toneof  the  device — that 
is,  a  less  number  of  thin  layers,  such  as  gold-  no 
beater's  skin,  and  a  shallow  sound-box,  such 
as  shown  in  Fig.  1,  will  give  a  high  tone  to 
the  instrument,  while  a  greater  number  of 

layers,  say  ten  or  twelve  of  gold-beater's  skin 
or  four  or  six  of  bladder-skin  and  a  deep  115 
sound-box,  such  as  shown  in  Fig.  4,  will  give 
a  deep  tone  to  the  instrument. 

G  indicates  a  easing  or  shell  vphich  is  em- 
ployed to  protect  the  diaphragm  for  well-un- 

derstood purposes.     In  using  the  words  "re-  120 
ceiving"    and    "delivering"    diaphragms  I 
do   not  wish  to  be   understood  as  confining 
such  description  either  to  the  internal  or  ex- 

ternal diaphragm,  as  in  some  instances,  sttch 
as  that  shown  in  the  drawings,  the  external   125 

diaphragm  can  properly  be  termed  the  "  re- 
ceiving-diaphragm "   and  the  internal  dia- 

phragm the  "  delivering-diaphragm,"  while 
in  other  uses  the  internal  diaphragm   might 

be  the  receiving-diaphragm  and  the  external  13-1 
the  delivering-diaphragm. 

I  am  aware  that  minor  changes  in  the  ar- 
rangement, construction,  and  combination  of 

several  parts  of  my  device  can  be  made  and 
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substituterl  for  those  herein  shown  and  de- 
scribed without  in  the  least  departing;  from 

the  nature  and  principle  of  mj^  invention. 
By  the  term  "  membrane"  as  used  in  this 

5  description  and  the  following  claims  in  defi- 
nition of  the  diaphragm  I  wish  it  iinderstood 

that  I  do  not  mean  ro  limit  myself  to  membrane 

as  technically  emploj'ed,  but  desire  to  distin- 
guish a  natural  animal  or  vegetable  mem- 

To  brane  or  an  artificial  or  manufactured  mem- 

branous diaphi-agm  from  a  mineral  or  me- 
tallic diaphragm. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

15  ent,  is — 
1.  The  herein-described  diaphragm,  con- 

sisting of  two  layers  or  thicknesses  with  an 
interposed  film  of  liquid;  substantially  as  de- 
scribed. 

20  2.  A  diaphragm  formed  of  two  laj'ers,  be- 
tween which  is  a  film  of  liquid,  and  a  central 

disk  secured  to  at  least  one  of  said  layers; 
substantially  as  described. 

3.  Adiaphragm  composed  of  two  layers,  of 
2K   animal  membrane  and  having  an  interposed 

space  occupied  by  a  film  orbodj^  of  oil;  sub- 
stantially as  described. 

4.  A  diaphragm  formed  of  two  layers  of 
animal  membrane,  having  a  space  between, 

30  and  adiskof  animal  tissue  secured  to  the  cen- 
ter of  at  least  one  of  said  laj'ers ;  substantially 

as  described. 

0.  A  diaphragm  formed  of  internal  and  ex- 

ternal laj'ers,  a  film  of  oil  between  said  layers, 
35  said  external  diaphragm  consisting  of  a  num- 

ber of  thicknesses  of  material  pressed  to- 
gether; substantially  as  described. 

G.  A  diaphragm  composed  of  internal  and 
external  layers,  said  internal  layer  being  pro- 

40  vided  with  a  central  disk  on  its  outer  face,  a 
film  of  oil  lietween  said  two  layers,  said  ex- 

ternal layer  consisting  of  a  number  of  thick- 
nesses of  material  pressed  together,and  a  cen- 

tral disk  secured  to  the  outer  face  of  said  ex- 
4:  ternal  layer;  substantially  as  described. 

7.  The  combination  with  a  diaphragm  com- 
posed of  animal  membrane,  of  a  disk  secured 

to  the  center  thereof,  in  substantially  the 
manner  specified,   by  some   adhesive    snb- 

50  stance,  whereby  said  diaphragm  is  rendered 
taut  or  tense;  substantialh^  as  described. 

8.  The  combination  with  a  diaphragm  of 
animal  membrane,  of  a  disk  of  animal  tissue 
secured  to  the  center  thereof  by  an  adhesive 

5^  substance,  wherebj-  said  diaphragm  is  drawn 
from  all  points  toward  the  center  so  as  to  form 
tense,  radiating  lines;  substantially  as  de- 
scribed. 

9.  The  combination  with  a  diaphragm  com- 
60  posed  of  animal  membrane,  of  a  circular  sup- 

port therefor,  a  disk  of  animal  tissue  which 
is  secured  to  the  center  of  said  diaphragm  by 
adhesive  substance,  whereby  said  disk  draws 
the  diaphragm  toward  a  central  point  to  form 

65  tense,  radiating  lines  and  overcome  dormant 
areas  in  said  diaphragm ;  substantially'  as  de- 
scribed. 

10.  A  diaphragm  consisting  of  a  plurality 
of  flexible  layers  superimposed  one  directly 
upon  the  other,  and  a  separating  medium  in  70 
the  form  of  a  liquid  between  said  laj^ers. 

11.  The  combination  with  a  sound-box  hav- 
ing seeuring-flanges,  of  a  plui-ality  of  layers 

sti'etched  over  said  flanges  and  secured  in  po- 
sition,said  layers beingsuperimposed directly  75 

one  upon  the  other,  and  a  film  of  liquid  be- 
tween the  layers. 

12.  The  combination  with  a  sound-box  hav- 
ing a  circular  flange,  of  a  plurality  of  layers 

stretched  thereover  and  secured  in  position,  80 
said  layers  being  superimposed  directly  upon 
each  olJher,  film  of  liquid  interposed  between 
said  layers,  and  a  central  disk  on  one  of  said 
layers. 

13.  The  combination  with  a  diaphragm  of  85 
animal  membrane,  of  a  metallic  chlorid  se- 

cured thereto,  substantially  as  and  for  the 
piirpose  described. 

14.  The  combination  with  a  support,  of  a 
diaphragm  stretched  thereover,a  disk  seen  red  90 
to  the  center  of  said  diaphragm  in  substan- 

tially themannerspeciiied,  andachlorid  coat- 
ingfor  developing  high  or  lowtones;  substf^n- 
tially  as  described 

15.  The  combination  with  a  support  formed  95 
with  a  plurality  of  grooves,  of  a  plurality  of 
diaphragms  secured  to  said  support  by  suit- 

able fastening  devices,  whereby  the  attach- 
ment of  the  outer  diaphragm  serves  to  render 

more  tense  the  inner  diaphragm;  substan-  100 
tially  as  described. 

16.  The  combination  with  a  suitable  sup- 
port formed  with  a  plurality  of  grooves,  of  a 

diaphragm  stretched  over  said,  support  and 
over  at  least  one  of  said  grooves,  means  for  105 
securing  said  diaphragm  in  the  lower  groove, 
a  second  diaphragm,  which  is  stretched  over 
the  first-mentioned  diaphragm,  and  securing 
devices  for  forcing  the  edges  of  said  second 

diaphragm  into  the  upper  groove,  whereb}'  no 
the  diaphragm  first  applied  is  tightened ;  sub- 

stantially as  described. 
17.  The  combination  with  a  support  formed 

with  a  pluralit,y  of  grooves,  of  a  diaphragm 
stretched  thereover  and  secured  in  the  lower-  115 
most  of  said  grooves,  and  another  diaphragm 
stretched  over  the  first-mentioned  diaphragm, 
which  second  diaphragm  is  designed  to  be  se- 

cured in  the  upper  groove,  and  an  elastic 
band  for  securing  said  second  diaphragm  into  120 
the  upper  groove,  whereby  the  first-mentioned 
diaphragm  is  pressed  into  said  upper  groove; 
substantially  as  described. 

18.  A  diaphragm  for  the  purpose  described 
treated  with  a  chlorid,  substan tiall3'  as  de-  125 
scribed. 

In  testimonj'  whereof  I  hereunto  affix  my 
signature,  in  the  presence  of  two  witnesses, 
this  31st  day  of  July,  1899. 

WARREN  B.  OUTTEN. 

Witnesses: 
F.  R.  Cornwall, 
A.  S.  Gray. 
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United  States  Patent  Office. 

JOHN  D.  BLAGDEN,  OF  MEMPHIS,  TENNESSEE. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  671,305,  dated  April  2, 1901. 

Application  filed  June  11,  1900.    Serial  No.  19,890.    iNo  model.) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  John  D.  Blagden,  a  citi- 

zen of  the  United  State.s, residing  at  Memphis, 
Shelby  countj^  State  of  Tenne.ssee,  have  in- 

5  vented  certain  new  and  useful  Improvements 
in  Multidisk  Phonographs,  of  which  the  fol- 

lowing is  a  specification. 
My  invention  relates  to  apparatus  for  re- 

cording and  reproducing  speech,  known  as 

lo  "  phonographs,"  and  has  special  reference  to 
that  class  of  phonographs  in  which  the  sound- 
I'ecord  is  made  on  flat  disks. 

It  has  for  its  object,  primarily,  to  provide 
means  wherebj^   a   subject   of   considerable 

15  length  may  be  recorded  and  reproduced,  or  a 
series  of  short  records  may  be  made  and  re- 

produced in  the  same  or  in  any  predetermined 
succession  continuously  and  automatically. 
It  has  also  for  its  object  the  improvement  of 

20  the  details  of  phonographs.  I  accomplish  the 
first  of  these  objects  by  .storing  a  plurality  of 
record-disks  in  reserve  and  b}' automatically 
placingeach  of  these  disks  in  succession  when 
the  preceding  records  have  been  completed, 
by  lowering  the  disk-table  during  the  repro- 

duction, so  that  the  top  of  each  successive 
record  shall  be  at  the  same  height  at  the  be- 

ginning of  each  record,  and  by  moving  the 
reproducing-point  ov^er  the  records  and  re- 

turning same  automatically  after  completion 
of  each.  I  improve  the  details  by  a  novel 
method  of  raising  the  reproducer-point  and 
by  the  automatic  means  of  accomplishing  this, 
by  the  connection  of   the  reproducer-point 

35  with  the  diaphragm,  by  the  manner  of  sup- 
porting the  reproducer-arm,  and  by  the  means 

of  following  an  irregular  record,  as  will  be 
hereinafter  more  fully  described  in  this  speci- 
fication. 

In  the  accompanying  drawings,  which  illus- 
trate my  phonograph,  Figure  1  is  a  side  ele- 

vation showing  the  multiple  record-disks 
stored  in  the  storage-bracket  at  the  begin- 

ning of  the  record,  wiih  one  disk  in  place  and 
the  reproducer  in  position  to  begin.  Fig.  2 
shows  iiplan  with  the  stored  records  removed, 

the  top  fi'ame  broken  away  in  order  to  show 
tlie  reproducer-arm,  and  with  the  record-disk 
and  tlie  bed-plate  partial  I  j'  broken  awaj'  to 
.show  the  directing  oi-  guiding  spiral  which 
moves  the  reproducer  across  the  record.  Fig. 3 
shows  a  plan,  and  Fig.  4  a  sectional  elevation, 
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of  a  modification  of  some  of  the  details.  Fig.  5 
is  a  plan  of  a  modification  in  which  two  dia- 

phragms are  used.  Fig.  6  is  a  section,  and 
Fig.  7  an  elevation,  of  the  two  ends  of  the  re- 

producer-carrying arm,  showing  a  modifica- 
tion in  which  the  diaphragm  is  carried  on  the 

end  of  a  horizontallj^-swinging  arm  directlj'' 
over  the  reproducing-point.  Fig.  8  is  a  me- 

chanical perspective  of  an  end  of  the  guid- 
ing-arm, showing  various  cams  or  knees  there- 

on. Fig.  9  is  a  sectional  detail  showing 
clutches  disengaged.  Fig.  10  is  a  sectional 
detail  of  the  differential  gear  which  regulates 
the  height  of  the  disk-table.  Fig.  1 1  is  a  plan 
view  of  the  driving-pinion,  showing  section 
of  driving-shaft  and  segmental  screw.  Fig.l2 
is  a  plan  of  the  driving-pulley.  Fig.  1-3  is  a 
section  of  a  record-disk. 

Referring  now  to  the  drawings,  in  which 
like  numerals  represent  like  parts  in  ail  the 
views,  1  is  the  base-plate,  which  carries  the 
three  frame-posts  7,  7\  and  7^^,  to  the  upper 
ends  of  which  a  top  frame  6  is  hinged  at  the  75 

points  6Mn  the  posts  7-^  and  7*^,  the  end  '6^  oi 
the  top  frame  6  resting  in  the  top  of  the  post 
7.  This  top  frame  6  carries  a  bearing  C^,  held 
by  means  of  a  set-screw  6°  or  like  convenient 
means,  which  is  the  upper  bearing  for  the 
driving-shaft  2.  The  lower  bearing  9^  for  the 
shaft  2  is  carried  by  a  bracket  9,  bolted  or 
riveted  to  the  under  side  of  the  base-plate  1. 
The  driving-shaft  2  is  rotated  by  a  driving- 
pulley  8,  which  is  fastened  to  said  shaft  by 
means  of  a  key  8\  (shown  in  Pig.  12,)  or,  if 
it  is  so  desired,  by  means  of  a  pin  (not 
shown)  inserted  through  the  pulley  and  the 
shaft.  The  pulley  8  (see  Fig.  12)  touches  the 
driving-shaft  2  on  two  of  its  sides  only.  On 
the  other  two  sides  spaces  8^  are  left,  through 
which  spaces  the  segmental  screw  15  is  free 
to  pass. 

14  (see  Figs.  10  and  11)  is  a  driving-pinion 
which  is  fastened  to  the  shaft  2  by  a  pin  14^^,  95 
inserted  through  the  shaft  and  the  pinion. 
The  upper  part  of  this  pinion  is  turned  down 
to  give  a  cjiindrical  portion  14\  on  which  is 
journaled  a  second  pinion  13,  which  has  inte- 

gral with  it  at  its  upper  end  a  nut  13\  with 
which  mesh  the  threads  on  the  segmental 
screw  15,  which  is  slidably  mounted  on  the 
driving-shaft  2.  This  segmental  screw  15,  as 
shown  in  Fig.  11,  is  apparently  composed  of 
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two  pieces  oppositely  disposed  Iq  grooves  iu 
the  driving-shaft  2;  but  reference  to  Fig.  1 
sliows  that  the  upper  end  of  these  pieces  is 
connected  by  an  annular  portion  15'S  which 

5  screws  into  the  disk-table  3,  which  table  sup- 
ports the  record -disk  4  while  it  is  in  use. 

Geared  to  the  driving -pinion  14  is  a  large 
gear  12,  and  concentrically  mounted  there- 

with is  another  gear  11,  which  carries  the  di- 
lo  recting-spiral  11^.  I  will  in  this  specification 

designate  the  gear  11  as  the  "directing-gear" 
11.  The  directing-gear  11  meshes  with  the 
pinion  13,  which  is  journaled  ou  the  driving- 
pinion  14.     The  direering-gear  11  is  rigidly 

15  fastened  to  a  hollow  spindle  19-^,  which  is  free 
to  turn  upon  a  spindle  19^,  rigidly  fastened 
to  the  bed  -  plate  1.  The  lower  end  of  the 
spindle  19^  carries  a  clutch  19,  (more  fully 
shown  in  Fig.  1,)  which  clutch  engages  with 

20  a  clutch  12\  fastened  to  the  gear  12,  loosely 
mounted  on  the  hollow  spindle  19\ 
The  directing-gear  11  is  made  with  one 

tooth  more  than  the  gear  12,  so  that  when 
the  gear  12  is  driven  bj^  the  driving-pinion  14 

25  the  gear  11,  rotating  with  the  gear  12,  drives 
the  pinion  13  at  nearly  the  same  rate  of  speed 
as  that  of  the  driving-pinion  14,  moving  them 
relatively  one  tooth  during  each  revolution. 
The  teeth  on  gears  11  and  12  and  the  thread 

30  oh  the  segmental  screw  15  are  so  related  that 
in  making  a  complete  reproduction  of  any 
record,  as  that  on  the  disk  4,  the  pinions  13 
and  14  move  relatively  to  each  other  a  suffi- 

cient number  of  times  to  lower  the  disk-table 
35  3  and  the  record-disk  4  exactly  the  thickness 

of  one  disk,  thus  bringing  the  upper  portion 
of  the  disk  4  in  the  same  position  at  the  end 
of  the  record  that  the  upper  portion  of  the 
disk-table  3  occupied  at  the  beginning  of  the 

40  recoi'd,  the  object  of  this  being  lo  make  use 
of  the  record-disk  4  as  a  table  upon  which  to 
bring  another  record -disk  4'^  down  to  have 
each  disk  iu  turn  to  form  the  table  for  the 

succeeding  disk,  making  it  possible  to  repro- 
45  duce  all  the  stored  records  in  succession 

without  removing  the  former  record. 
Fig.  9  shows  the  gear  12  and  the  attached 

clutch  12  \  with  the  teeth  12^^  on  the  said  clutch 
disengaged  from  the  teeth  19'^  on  the  clutch 

50  19.  In  this  case  the  gear  12  is  free  to  rotate 

upon  the  spindle  19-\  which  spindle,  as  be- 
fore mentioned,  carries  the  gear  11,  and  is 

therefore  fi-ee  to  rotate  i-elatively  to  the  said 
gear  11.     To  raise  the  gear  12  and  the  clutch 

55  12-^  attached,  I  show  in  Fig.  1  a  fork  1 8,  carry- 
ing rollers  16  at  the  upper  end  of  its  arms, 

which  rollers  bear  against  the  under  side  of 
the  gear  12  when  the  fork  is  put  into  use. 
This  fork  18  is  carried  by  parallel  bars  17, 

60  which  are  supported  on  a  bracket  17*^,  fas- 
tened to  the  base-plate  1.  At  the  left-hand 

end  of  these  bars,  as  shown  in  Fig.  1,  a  rod  17-^ 
is  fastened,  which  rod  terminates  in  a  button 

17'^.     By  pressing  down  upon  this  button  the 
65  fork  18  is  raised  and  the  rollers  16  press  against 

the  under  side  of  the  gear  12  and  raise  same 

u  ntil  the  clutch  12'^  disengages  from  the  clutch  i 

19.  Any  further  motion  brings  the  fork  18 
against  the  under  side  of  the  clutch  19  as  a 

brake.  The  fork  is  cut  away  at  18-^  to  allow  70 
the  fork  18  to  bear  against  the  under  side  of 
the  clutch  19  without  touching  the  stationary 
spindle  19*^.  When  this  brake  comes  against 
the  clutch  19  and  stops  it,  it  holds  the  hollow 

spindle  19^  and  the  gear  11  attached  thereto  75 
stationary.  If  now  the  pulley  8,  attached  to 
the  main  driving-shaft  2,  be  rotated,  the  gear 
11  holds  the  pinion  13  and  its  attached  nut 
13'^stationaryand  causes  the  segmental  screw 
15  to  raise  or  lower  rapidly,  depending  on  the  80 
direction  in  which  the  driving-pulley  is  ro- 

tated. This  gives  a  quick  means  of  raising 
the  segmental  screw  15  and  the  attached  disk- 

table  3,  carrying  the  records  4  4"^,  &e.,  when 
the  entire  set  of  records  or  any  desired  por-  85 
tion  thereof  have  been  used  and  it  is  desired 
to  begin  anew.  It  also  furnishes  a  rapid 
means  of  bringing  any  desired  record  into 
place  should  it  be  desired  at  anj'  time  to  skip 
one  or  more  of  them.  90 

Upon  the  face  of  the  directing-gear  11 1  cut 
a  spiral  groove  11"^,  which  I  call  the  "direct- 
ing-spiral."  A  guiding-pin  20^,  projecting 
from  the  lower  portion  of  the  guiding-knee  20, 
which  knee  is  carried  by  a  guiding-arm  21,  95 
works  in  this  groove  and  by  means  of  con- 

necting-pieces directs  the  motion  of  the  re- 
producer-point over  the  record  4  4"^,  &c.  The 

arm  21  is  fastened  by  a  set-screw  or  other 
convenient  means  to  the  lower  end  22'^^  of  an  ico 
oscillating  spindle,  which  spindle  has  the  re- 

producer-arm 25  fastened  to  it  at  its  upper 
end  22^ 

23  and  24  are  brackets,  fastened,  respec- 
tively, underneath  and  above  the  base-plate  1,   105 

which  carry  the  oscillating  spindle  22.    These 
brackets  are  preferably  fastened,  as  shown, 
by  the  same  rivets  or  bolts  to  the  base-plate. 
The  upper  end  22"^  of  the  oscillating  spindle 
22  is  slightly  reduced  in  size,  and  on  this  re-  no 
duced  portion  is  fastened  the  bracket  27*^, 
which  carries  the  reproducer-arm  25.     This 

bracket  27'^",  as  shown  in  Fig.  1,  is  an  exten-   • 
sion  of  a  tubular  sound-conveyer  27,  which  I 
have  shown  terminating  vertieall}'.  115 

27^  is  a  circular  plate  which  carries  the  dia- 
phragm 28.  27^  is  a  conical  cover  which  is 

fastened  to  this  circular  plate  27-^  and  which 
carries  the  I'eproducer-arm  25,  to  which  it  is 
rigidly  attached.  The  reproducer-arm  may  120 
be  made  of  any  convenient  form,  but  I  have 
shown  it  in  the  di-awings  attached  as  a  tube. 

The  reproducer-arm  25  is  rigidly  fastened 
to  the  oscillating  spindle  22,  so  that  while  free 
to  move  horizontally,  or,  rather,  to  be  moved  125 

horizontally,  it  has  no  vertical  motion  what- 
soever except  such  as  is  incidental  to  the  play 

of  the  spindle  22  in  its  bearings.  It  is  intend- 
ed then  that  none  of  the  weight  of  the  repro- 

ducer-arm shall  rest  on  the  record.  The  free  130 

or  swinging  end.  of  the  reproducer-arm  25 
carries  a  bracket  41-^,  iu  which  is  pivoted  a 
tension-lever  26,  which  carries  in  turn  the  re- 

producer-point 45.     The  reproducer-lever  46 
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is  pivoted  near  its  center  in  the  tension-lever 
26.  One  end  carries  the  I'eprodncer-point  45 
and  the  other  is  attached  by  a  short  cord  47'^ 
to  the  reproducer-cord  47,  which  leads  to  the 

5  diaphragm  28.  The  cord  47-^  passes  through 
an  opening  in  the  under  side  of  the  repro- 

ducer-arm 25,  which,  as  stated,  is  tubular  and 
is  attached  at  right  angles  to  the  reproducer- 
cord  47.     One  end  of  the  cord  47  is  attached 

lo  to  a  piece  49  at  the  end  of  the  reproducer- arm 
25  and  leads  thence  through  thecenter  of  the 
said  arm  to  the  diaphragm  28  at  the  opposite 
end  thereof.  When  the  phonograph  is  repro- 

ducing, the  reproducer-point  45  rests  by  its 
15  own  weight  and  the  weight  of  the  tension-le- 

ver 26  upon  the  record  4.  When  the  record 
has  been  completed  and  it  is  necessary"  to 
carry  the  arm  25  back  to  its  initial  position 
to  begin  a  record,  it  is  necessary  to  raise  the 

20  reproducer-point  45  from  the  record.  Ordi- 
narily this  is  done  by  raising  the  entire  arm 

25  and  the  diaphragm  attached  clear  of  the 
record.  I  accomplish  this,  however,  by  means 
of  an  arm  41  at  right  angles  to  the  tension- 

25  lever  26,  which  arm  is  attached  by  a  cord  42^ 
to  a  bell-crank  38,  carried  at  the  opposite  end 
of  the  arm  25,  and  is  thence  connected  by  the 
second  cord  42*^  to  another  bell-crank  38'^, 
which  is  carried  on  the  guiding-arm  21.    This 

30  last  bell-crank  38"^  is  connected  by  a  cord  42, 
which  passes  along  the  guiding-arm  21  and  is 
attached  near  the  free  end  thereof  to  the 
knee  40,  which  iinee  is  automatically  tripped 
at  the  end  of  the  record  by  a  cam  34  on  the 

35  ̂ ippei"  face  of  the  directing-gear  11  when  the 
record  shall  have  been  completed. 

I''  is  a  slot  in  the  base-plate  1, through  which 
the  cord  42"^  passes. 
When  the  knee  40  strikes  the  cam   34  on 

40  the  upper  face  of  the  gear  11,  it  pulls  the 
cord  42  forward  and  raises  the  tension-weiglit 
26,  which  carries  the  reproducer- lever  46, 
thus  raising  the  reproducer-point  from  the 
record,  as  above   stated.      As  the   knee  40 

45  moves  forward  the  spring  45  catches  on  the 
top  of  lug  40^  on  the  knee  40  and  holds  the 
same  until  the  arm  21  shall  have  swung  back 
to  its  original  position  at  the  beginning  of  the 
record  and  the  lug  43'^  on  the  spring  43  shall 

50  have  come  in  contact  with  the  pin  1\  which 
projects  from  the  under  side  of  the  base-plate 
1.  This  pin  1-^  stops  the  spring  43,  w  hile  the 
swinging  arm  21  continues  to  move,  thus  dis- 

engaging the  lug  43"  from  the  lug  40'*  and  al- 
55  lowing  the  reproducer-point  to  again  drop  on 

the  record.  The  gear  11,  turning  still  far- 
ther, brings  the  cam  35  in  contact  with  the 

knee  33,  also  carried  by  the  swinging  arm  21, 

revolving  same  about  the  pin  33'^  and  bring- 
60  ing  the  point  33''",  Fig.  8,  into  its  highest  po- sition just  when  the  knee  33  is  under  the  end 

of  the  arm  31^  (shown  in  Fig.  2)  of  the  hinged 
piece  31,  thus  raising  the  said  arm  31^  and 
piece  31,  to  which  it   is  attached,  upward. 

65  The  t)iece  31  is  pivoted  at  31''  and  lias  the 
arm  31^  and  the  arms  31"  extending  outward 
from  it.     The  arms  31"  extend  beneath  the 

post  7  and  1^,  which  are  hollow  and  support 
rods  29\  which  extend  upward  in  these  hol- 

low columns.  The  rods  29'Herrainate  in  lugs  70 
29^  and  29",  (designated  from  their  purpose  as 
"ti'ipping-lugs,")  which  lugs  project  through 
slots  cut  through  the  posts  7  and  7-\ 

5  is  a  record-storage  bracket  resting  at  2'^ 
on  top  of  the  main  shaft  2  and  revolving  there-  75 
with.     It  has  at  its  lower  end  lugs  10  and  10-^ 
to  supi)ort  the  stored  records  4'^  4^*,  &c.   These 
lugs,  as  shown  in  Fig.  2,  are  rectangular  in 
shape,  disposed  at  right  angles  to  each  other, 
with  one  lug  10  above  the  companion  lug  10\   80 

The  lowest  record-disk  4-^  rests  on  the  lug  10^ 
and  with  the  remainder  of  the  stored  plates   ■ is  carried  around  as  the  shaft  2  and  bracket 

5  revolve.     The  tripping -lugs  29^  and  29" 
above  mentioned  are  so  spaced  and  normally  85 

so  disposed  that  the  lug  10-^  passes  between 
them  as  the  bracket  5  revolves,  and  they  are 
further  sufficiently  distant  from  the  bracket 
5  to  allow  the  lug  10,  having  its  line  of  great- 

est length  at  right  angles  to  the  direction  of  90 
motion,  to  clear  them.     When,  however,  the 
knee  33  comes  under  the  arm  31  ̂   and  raises 
it,  and  with  it  the  attached  arms  31",  these 
arms  31"  raise  the  rods  29^  and  the  lugs  29"* 
and  29"  attached,  bringing  the  lug  29'Mnto  95 
the  path  of  the  lug  10\  so  that  it  will  engage 
the  said  lug  and  cause  it  to  turn  and  at  the 
same  time   bringing  the  space  between  the 

lugs  29'5  and  29"'into  the  path  of  the  lug  10, 
thus  allowing  same  to  tui-n  freely,  and  thus  \o2 

di'opping  the  lowest  record-disk  4''  and  allow- 
ing the  next  record  4'*  to  drop  on  the  lug  10, 

which  is  turned  under  it  as  the  piece  10-^  is turned  from  under  the  lower  record.    As  soon 
aS  the  cam  35  passes  from  beneath  the  knee  105 
33  it  allows  the  arm  31\  and  with  it  the  arms 

31",carrying  the  posts  29\  to  drop  and  brings 
the  tripping-lug  29"  into  the  path  of  the  lug 
10.     Tills  lug,  striking  the  tripping  lug  29", 
rotates  a  one -quarter  turn   as  before  and  no 
drops  the  stored  records  on  the  lug  10 \  where 
they  I'emain   until  the  record  4\  which  has 
been  dropped  on  top  of  the  record  4,  has  been 
reproduced.     Just  prior  to  dropping  a  new 
record,  however,  the  arm  21,  guided  by  the  115 
directing-spiral  11''  on  the  gear  11,  which  arm 
has  been  movingoutwardly  uniformly,  brings 
the  knee  40  into  position  and  it  is  struck  by 
the  cam   34,  which    pushes  it  forward  and 
raises  the  reproducer-point  45  from  the  rec-   120 
ord.     At  this  point  the  arm  begins  to  move 
outward  much  more  rapidly  and  continues  to 
so  move  until  the  I'eproducer-arm  25,  carry- 

ing the  reproducer-point  45,  is  clear  of  the 
record-disks.     The  spiral  11'*  continues  then  125 
in  a  circular  arc  for  a  sufficient  part  of  one 
revolution  to  allow  the  placing  of  a  new  rec- 

ord, as  just  described.     The  stored  plate  4'^ 
is  therefore  free  to  drop  to  the  top  of  the  rec- 

ord 4,  which  is  supposedly  already  in  place  on  130 
the  disk-table  3.     As  soon  as  the  record  4-^ 
drops  the  cam  36  on  the  directing-gear  11 
strikes  the  knee  20  and  raises  the  point  20'* 
(shown  in  Fig.  8)  out  of  the  spiral  groove  ll"*. 
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Referring  again  to  Fig.  8,  it  will  be  seen  that 

the  knee  20  rests  against  a  spring  21-\  which 
is  riveted  or  otherwise  rigidly  fastened  to  the 
arm  21,  the  knee  being  held  in  place  by  the 

5  pressure  of  this  spring  against  the  corner  20° of  the  knee.  Now  when  the  cam  36  strikes 

the  knee  20  it  rotatates  about  the  pin  20-^  and 
the  corner  20°  presses  against  the  spring  21'^ until  the  knee  20  shall  have  been  turned  at 

lo  right  angles  to  the  position  shown  in  Fig.  8, 
at  which  time  the  spring  21'^  presses  against 
the  upper  face  of  the  knee  20  and  holds  same 
until  means  shall  have  been  applied  to  re- 

place it.     This  means  is  furnished  when  the 
15  arm  21  shall  have  turned  to  the  center  to 

begin  a  new  record  by  bringing  the  knee  20 

against  a  pin  19^.  (Shown  in  Fig.  1.)  This 
pin  19^  is  fastened  into  the  hollow  rotating 
spindle  19'S  which  carries  the  directing-gear 

20  11.  The  pin  19^  strikes  the  upper  side  of  the 
knee  20  and  forces  it  down  into  its  original 

position,  bringing  the  point  20^^  thereon  into 
the  spiral  groove  11^  at  its  point  of  beginning 
near  the  center  of  the  gear  1 1.     The  guiding- 

25  arm  21,  carrying  with  it  the  reproducer-arm 
25,  is  swung  back  to  this  central  position  by 
means  of  a  spring  22°,  which  is  fastened  at 
22^  into  the  base-jplate  1  and  at  22^^  into  the 
spindle  22.     As  soon,  therefore,  as  the  pin  20"^ 

30  on  the  knee  20  has  been  raised  out  of  the 
spiral  groove  at  the  outside  of  the  gear  11 

this  spring  22°  comes  into  action  and  carries 
the  arm  21  back  to  the  center,  with  the  result 
before  mentioned — namelj%  the  hollow  spin- 

35  die  19-^  turning,  carries  the  pin  19°  against 
the  upper  part  of  the  knee  20  and  forces  the 
point  20^^  down  into  the  spii^al  groove  11'^  on 
the  directing-gear  11.  Immediately  thereaf- 

ter the  pin  1^^  strikes  the  lug  43'^  on  the  spring 
40  43  and  moves  the  lug  43°  on  the  said  spring 

out  of  engagement  with  the  lag  40°  on  the 
knee  40,  thus  allowing  the  reproducer-point 
45  to  rest  on  the  record  4^^,  which  has  been 
placed  as  above  stated,  starting  thus  the  re- 

45  production  of  the  record. 
I  have  confined  this  description  so  far  to  a 

diaphragm  28,  which  is  carried  in  an  exten- 
sion 27'^  27°  of  the  speaking-tube  27,  which  is 

rigidly  attached  to  the  reproducer-arm  25,  the 
50  vibrations  being  carried  from  the  repi'oducer- 

point  45  to  the  diaphragm  28  by  the  repro- 
ducer-lever 46,  connected  by  a  cord  47'^  to  a 

cord  47,  extending  along  the  center  of  the 
hollow  reproducer  -  arm  25  and  attached  to 

5^  the  diaphragm  28  at  its  center.  When,  there- 
fore, the  arm  25  swings  around,  the  diaphragm 

swings  with  it,  keeping  the  cord  47  always  at 
right  angles  to  the  said  diaphragm,  to  which 
it  is  attached. 

60  In  Figs.  3  and  4  I  have  shown  a  modifica- 
tion in  which  the  diaphragm  28*^  is  carried  in 

a  holder  27^,  supported  by  a  bracket  24'S bolted 
to  the  bi'acket  24,  the  center  of  the  diaphragm 
being  exactly  over  the  center  of  the  oscil- 

65  lating  s^jindle  22,  which  spindle  extends  np 
through  this  bracket  24.  The  reproducer- 
arm  25'^  is  carried,  as  before,  by  a  bracket 

27''',  fastened  rigidly  to  this  spindle.  The  re- 
producer-arm 25\  oscillating  with  the  oscil- 

lating spindle  22,  keeps  the  cord  47  always  70 

taut,  and  although  the  diaphragm  28"^  is  sta- 
tionary the  sound  is  reproduced  in  exactly 

the  same  manner  as  where  the  diaphragm  is 
carried  on  the  moving  shaft.  In  this  ease, 
too,  I  have  shown  the  hollow  reproducer-arm  75 
25'^  as  of  slightly-larger  size  than  that  shown 
in  Figs.  1  and  2  in  order  to  carry  the  cord  47 
near  the  upper  part  of  the  arm  instead  of 
through  the  center  of  vSame,  and  thereby  to 
leave  space  at  the  bottom  to  bring  the  cord  80 
42-^  also,  which  cord  raises  and  lowers  the  re- 

producer-point 45,  inside  of  this  tube,  obtain- 
ing in  that  way  protection  for  both. 

In  Fig.  5  I  have  shown  a  modification  in 

which  I  carry  two  diaphragms  in  holders  27^*  85 
and  27^,  which  diaphragms  are  connected  by 
means  of  cords  47°  and  47°,  respectively,  with 
the  main  cord  47,  leading,  as  before,  to  the 
end  of  the  reproducer-arm  25\  These  cords 
47°  and  47°  are  joined  at  the  point  X  (shown  90 
in  Fig  5)  to  the  cord  47  and  are  protected  by 
a  Y-shaped  extension  of  the  tube  25%  through 
the  branches  25°  and  25°  of  which  these  cords 

pass.  The  tripping-cord  42'^ extends  through 
an  opening  (not  shown)  in  the  lower  part  of  95 
the  Y  25"^  and  is  further  protected  by  the 
frame  27%  which  carries  the  reproducer-arm 
25'^  and  its  Y  branches  25°  and  25°,  with  the 
diaphragms  thereon. 

In  Fig.  6  I  show  a  still  further  modification  100 
of  the  reproducer -arm,  in  which   the  dia- 

phragm 28  is  carried  on  the  end  of  the  repro- 
ducer-arm 27^^  and  is  connected  immediately 

with  the  reproducer-lever  46  by  means  of  the 
short  cord  47^,  the  longer  cord  47  used  in  the  105 
other  cases  being  dispensed  with.     In  this 
case  I  have  shown  the  cord  42  %  which  raises 
and  lowers  the  reproducer -arm  46,  unpro- 

tected as  in  the  first  case.     The  reproducer- 
arm  27'  in  this  case  is  the  sound-conveyer  and  1 10 
speaking-tube  also. 

Fig.  13  shows  a  section  of  a  record,  showing 
the  wax  or  wax-like  surface  4P,  carried  on  a 
plate  4^  of  sheet  metal.  This  plate  is  thick- 

ened at  the  edge  to  protect  the  edge  of  the  115 

record  and  to  allow  the  part  4^^"  to  be  beveled 
in  order  to  permit  the  action  of  the  pieces  10 
and  10%  before  described. 

I  desire  to  call  special  attention  to  the  fact 
that  the  arm  25,  which  carries  the  reproducer  1 20 
tension-lever  26  and  the  reproducer-lever  46 
and  point  45,  is  free  to  move  in  a  horizontal 
plane,  but  that  it  has  no  vertical  motion.  The 
shaft  22,  however,  is  made  and  so  placed  in 
the  brackets  23  and  24  that  it  may  be  raised  125 
bodily  a  small  distance.  In  raising  this  shaft 
the  reproducer-arm  25  and  the  guiding-arm  21 
are  both  raised  through  their  entire  lengths. 
It  is  thus  possible  to  raise  the  reproducer- 
point  45  clear  of  the  record  and  the  guiding-  130 
point  20°  clear  of  the  directing-spiral  11°  and 
to  swing  them  to  one  side  to  clear  the  record 
and  allow  same  to  be  removed  or  to  allow 

new  records  to  be  put  in  place.     It  also  pro- 
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vides  means  of  ehansing  the  reprodncing- 
point  f  roni  one  part  of  the  feeord  to  another 
and  to  i-piprudnce  aiij'  part  of  a  record.  The 
advantage  of  this  construction  is  that  I  can 

5  make  a  stiff  and  durable  arm  and  not  damage 
the  record  by  excessive  weight  upon  it.  T  am 
also  enabled  thereby  to  iis«  a  much  larger 
record,  as  I  am  not  limited  b}'  the  weight  of 
this  arm.     All  the  vertical  motion  neeessarj^ 

lo  to  raise  the  reprodncer-point  45  and  the  re- 
producer-lever 46  clear  of  the  record  is  ob- 

tained by  raising  the  tension- lever  26  by 
means  of  the  coitI  42-^  working  through  the 
bell-cr<inks  38'^,  38,  and  41.     I  am  thus  en- 

15  abled  to  use  an  arm  of  any  length  or  weight 
that  I  desire  without  fear  that  it  will  press  too 

hard  upon  the  record  and  cut  oi- destroy  same. 
The  entire  pressure  of  the  record  in  the  case 
of  this  arm  is  governed  by  the  weight  of  the 

20  reproducer  tension-weight  26.  This  tension- 
weight  is  pivoted  in  a  bracket  41\  carried 
near  the  end  of  the  reproducer-arm  25,  25\ 
or  27\  as  the  ease  ma3'  be.  The  reproducer- 
lever  46  is  pivoted  in  the  tension-weight  26 

25  and  is  connected  by  the  cord  47^  directlj'  to 
the  diaphragm  28  or  by  means  of  the  cord  47 

with  the  diaphi'agm  28,  as  tlie  case  ma}'  be. 
Now  when  the  reproducer  tension-weight  26 
is  lowered  by  tlie  slacking  of  the  cord  42'^  the 

30  reproducer-point  45  is  lowered  till  it  rests  on 
the  record.  The  reproducer  tension-weight 
26  exerts  a  constant  pi'essui*e  through  the  le- 

ver 46  to  press  the  point  45  on  the  record  and 
at  the  same  time  it  produces  a  constant  ten- 

35  sion  of  the  cord  47'\  It  will  be  seen  that  in- 
equalities in  the  record  will  be  followed  bj'the 

reproducer-point  45.  In  this  case  the  repro- 
ducer-point. 45  is  expected  to  follow  the  whole 

thickness  of  the  records,  being  the  amount 
40  tliat  the  disk-table  lowers  during  each  record. 

Having  descjibed  in   detail  the  different 
parts  of  my  phonograph,  the  action  of  the 
same  is  as  follows--  A  record  4  having  been 
placed  on  the  disk-table  3,  the  phonograph  is 

45  started  by  means  of  mechanism,  (not  shown 
or  described,)  which  may  be  a  motor  placed 
in  one  corner  of  the  box  and  driven  by  a  belt 
through  the  pulley  8  or  bj'  any  other  desired 
means,   for  which  means  I  make  no  claim. 

%o  Tlie  operating  mechanism,  however,  having 
been  set  in  motion,  the  record  is  rotated,  and 
at  the  same  time  the  pinion  14,  keyed  to  the 
.shaft  2,  rotates  the  gear  12  and  through 
clutches  12'^ and  19  thedirecting-gear  11.     As 

55  this  gear  rotates  the  point  20^^  on  the  knee  20 
moves  slowly  outward  in  the  spiral  groove  IP, 
carrying  the  arm  25  outward  from  the  center 
at  the  same  time,  the  plate  carrying  the  rec- 

ord 4  being  rotated  more  rapidly  than  is  the 
60  gear  11  in  the  ratio  of  the  diametei's  of  the 

gear  12  and  the  pinion  14.  The  spiral,  there- 
fore, on  the  record  4  is  much  closer  than  the 

groove  cut  in  t!ie  upper  portion  of  the  direct- 
ing-gear  11,  by  which  means  a  very  fine  and 

65  close  reeoid  may  be  made  on  the  disk  4  with 
a  comparativeli^  coarse  spiral  on  the  direct- 
ing-gear.     During  this  time  the  gears  11  and 

12  slowly  rotate  the  nut  13"^  with  reference  to 
the  segmental  screw  15.  The  thread  on  this 
segmental  screw  and  the  number  of  teeth  on  70 
the  gears  11  and  12  are  so  related  that  when 
the  record  shall  have  been  completed  the  nut 
1 3-^  will  have  lowered  the  said  segmental  screw 
the  thickness  of  one  record.  The  reproducer- 
arm  25  having  completed  the  record  on  the  75 
disk  4,  the  cam  34  is  in  such  position  that  it 
strikes  the  knee  40  and  raises  the  tension- 
weight  26,  and  with  it  the  reproducer-point 
45,  clear  of  the  record.  The  directing-groove 
passes  rapidlj' toward  the  edge  of  the  gear  11  80 
and  swings  the  reproducer-arm  25  clear  of  the 
record  and  record-table  3.  As  the  arm  25 
swings  clear  the  cam  35  strikes  the  knee  33 

and  raises  the  arm  31-^  and  attached  arms  31*^, 
which  raise  the  rods  29  ̂   and  bring  the  lug  29^  85 
thereon  into  engagement  with  the  lug  10^,  ro- 

tating it  a  one-fourth  turn,  and  drops  the  rec- 
ord 4^  downward  upon  the  completed  record 

4,  the  lug  10  by  the  same  rotation  having  en- 
gaged the  second  record  4^  and  prevented  it  90 

from  falling.  As  soon  as  the  cam  35  passes 
the  knee  33  the  knee  33  drops  back  to  its  origi- 

nal position  and  allows  the  rod  29^,  carrying 
the  lugs  29^'  and  29*^',  to  drop  to  its  original 
position.  This  brings  the  lu<i:  29^'  into  en-  95 gagemeut  with  the  lug  10,  which  it  rotates  a 
one-fourth  turn,  allowing  the  stored  records 

to  drop  to  the  lug  10*^,  as  before.  Immedi- 
ately after  this  is  done  the  cam  36  in  the  gear 

11  strikes  the  knee  20  and  raises  the  point  20"  roo 
clear  of  the  spii'al  groove  in  the  upper  face  of 
the  gear  11,  the  knee  being  held  in  its  raised 
position  by  the  spring  21  \  This  releases  the 

guiding-arm  21  and  allows  the  coil-spring  22*^ 
to  throw  the  same  and  the  reproducer-arm  105 
back  to  the  center.  The  lug  40^  on  the  spring 
43  engages  the  pin  1\  fastened  in  the  under 
side  of  the  base-plate  1.  This  disengages  the 
spring  43  from  the  knee  40  and  allows  same 
to  drop  to  its  original  position,  and  with  it  the  no 
reproducer-point  45,  to  come  dovvn  upon  the 
record-disk  4'\  The  hollow  spindle  19  \  rotat- 

ing, brings  the  pin  19"  against  the  upper  part 
of  the  knee  20and  turns  this  knee  down,  bring- 

ing the  point  20"  into  the  spiral  groove  11"  in  115 
the  directing-gear  11  and  the  reproduction  be- 

gins anew,  as  with  the  first  record.  This  is 
repeated  until  all  the  records  or  anj'  desired 
portion  thereof  shall  have  been  used.  It  will 
be  seen  that  by  storing  a  number  of  records  120 
(I  have  shown  twenty-three  in  the  drawings) 
a  subject  of  considerable  length  may  be  re- 

produced. The  delay  incident  to  changing 
from  one  record  to  the  next  being  short,  the 
interruption  will  amount  to  almost  nothing.  125 
In  the  case  of  a  speech  extending  over  con- 

siderable space  of  time  this  will  be  extremely 
valuable.  While  the  reproducer  is  travers- 

ing the  records  the  record-table  is  slowly  low- 
ered by  means  of  the  differential  gears  11  and  130 

12,  being  lowered  each  time  exactly  the  thick- 
ness of  one  record.  If  all  the  records  are 

used,  this  will  bring  the  record-table  3  to  the 
bed -plate.      When  all  the  records  in   the 
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bracket  o  have  been  transferred  to  the  record-  ] 
table  3,  or  if  at  any  time  during  the  repro- 

duction it  is  desired  to  begin  again,  the  top 
frame  is  thrown  back  and  the  records  are  lift- 

5  ed  off  the  record-table  3  and  out  of  the  pho- 
nograph. They  are  then  replaced  in  the 

bracket  5  and  the  same  is  placed  again  over 
the  shaft  2.  The  button  IZ'^  is  now  pressed, 
and  the  fork  18  raises  the  clutch  12\  attached 

lo  to  the  gear  12,  out  of  engagement  with  the 
clutch  19,  attached  to  the  gear  11.  Farther 
pressure  on  the  button  17^^  causes  the  upper 
face  of  the  fork  to  engage  the  under  side  of 
the  clutch  19  on  the  gear  11  and  prevents  the 

15  rotation  of  the  pinion  13,  carrying  the  nut 
13'^.  If  now  the  shaft  2  be  rotated,  the  seg- 

mental screw  15  will  rise  rapidly  through  the 
nut  13-^  until  the  record -carrier  3  comes  to 
its  original  position,  at  which  time  the  but- 

20  ton  17^  maj^  be  released,  and  the  arm  25  hav- 
ing been  brought  to  the  center  reproduction 

begins  anew.  It  is  of  course  possible  to  throw 

the  button  17^^  in  at  any  time  and  by  revers- 
ing the  motion  of  the  shaft  2  to  lower  the 

25  disk-table  3  to  any  desired  point,  and  by 
dropping  the  proper  number  of  records  4\  4:^, 
&G.,  on  this  disk-table  it  is  possible  to  begin 
at  any  point. 

While  in  the  attached  claims  I  have  intro- 
30  duced  some  of  the  details  of  construction,  I 

wish  it  understood  that  I  reserve  the  right  to 
vary  the  minor  details  herein  described  with- 

out prejudice  to  my  interests. 
Having   thus   fully  described   my  phono- 

35  graph,  what  I  claim,  and  desire  to  secure  by 
Letters  Patent  of  the  United  States,  is — 

1.  In  a  phonograph,  the  combination  with 
the  reproducer  and  means  of  causing  same 
to  be  moved  ov^er  a  record,  of  a  disk-table,  a 

40  plurality  of  records  carried  above  said  disk- 
table  and  means  of  dropping  each  of  said  rec- 

ords into  place  successively,  at  the  end  of 
each  reproduction,  substantially  as  shown 
and  described. 

45  2.  In  a  phonograph  having  disk-records, the 
combination  with  a  horizontal  swinging  arm, 
a  reproducer  carried  thereon,  means  of  caus- 

ing said  reproducer  to  follow  a  record  and 
means  of  rotating  said  record,  of  a  disk-table, 

50  a  plurality  of  records  supported  above  said 
table,  and  means  of  dropping  said  records 
into  position  successively  and  automatically 
after  the  completion  of  each  record,  substan- 

tially as  shown  and  described. 
55  3.  In  a  phonograph,  the  combination  with 

a  rotating  shaft,  a  record-earrying-disk  table 
carried  thereon,  a  bracket  carried  on  said 
shaft  supporting  a  i^lurality  of  records,  and 
means  of  automatically  dropping  each  of  said 

>o  records  successively,  substantially  as  shown 
and  described. 

4.  In  a  disk-record  phonograph,  the  combi- 
nation with  a  rotating  shaft,  a  disk- table 

mounted  thereon,  a  bracket  mounted  on  said 
65  rotating  shaft  adapted  to  carry  a  plurality  of 

disks,  lugs  on  the  bottom  of  said  bracket  to 
support  tlie  disks,  and  means  of  automatically 

rotating  said  lugs  at  the  completion  of  each 
record  to  drop  another  record  into  place,  sub- 

stantially as  shown  and  described.  70 
5.  In  a  phonograph,  the  combination  with 

a  rotatable  shaft,  a  record  -  carrying  table 
mounted  thereon,  a  i-ecord  thereon,  a  bracket 
carried  by  said  rotating  shaft  adapted  to  hold 
a  plurality  of  record-disiis,  lugs  on  the  bottom  75 
end  of  said  bracket  adapted  to  support  said 
records,  suitable  bearings  for  said  rotating 
shaft  and  a  suitable  frame  to  carry  said  bear- 

ings, said  frame  liaving  hollow  posts,  rods 
mountedin  the  hollow  posts  of  said  frame, said  80 
rods  having  lugs  on  their  upper  ends  to  en- 

gage the  lugs  on  the  lower  end  of  the  storage- 
bracket,  the  lugs  on  the  said  rods  being  nor- 
malh'  out  of  the  path  of  the  bracket-lugs,  and 
means  of  raising  said  rods  to  cause  the  lugs  85 
to  turn  thereon  to  come  into  the  path  of  and 
engage  with  the  lugs  on  the  lower  end  of  the 
bracket  to  cause  one  of  the  storage-records  to 
drop  into  position  automatically^  when  the 
record  below  shall  have  finished, substantiall}'  90 
as  shown  and  described. 

6.  In  a  phonograph,  the  combination  with 
asuitable  base-plate,  a  suitable  frame  mount- 

ed thereon,  a  shaft  carried  in  bearings  in  said 
frame,  said  shaft  carrying  a  disk -table,  a  95 
bracket  forstoriug  a  plurality  of  records,  lugs 
on  the  lower  end  of  said  bracket,  rods,  in  the 
hollow  posts  of  said  frame,  resting  on  a  hinged 
piece,  the  said  hinged  piece  underneath  the 
said  base  -  plate  and  means  of  raising  the  100 
hinged  piece  automatically,  to  raise  the  rods 
in  the  hollow  posts  and  cause  the  lugs  on  said 
rods  to  engage  the  lugs  on  the  record-storage 
bracket,  to  drop  a  record  into  place  at  the  com- 

pletion of  a  former  record,  substantially  as  105 
shown  and  described. 

7.  In  a  phonograph,  the  combination  with 
a  base-plate,  asuitable  frame<nounted  there- 

on, gearing  carried  beneath  the  said  base- 
plate, a  shaft  pivoted  in  bearings  in  said  no 

frame,  said  shaft  having  pinions  thereon  to 
engage  the  said  gearing,  a  record-carrying- 
disk  table  mounted  on  said  rotating  shaft,  a 
record-storage  bracket  carried  on  the  upper 
end  of  said  rotating  shaft,  lugs  on  the  lower  115 
end  of  said  bracket  to  support  the  stored  rec- 

ords, rods  set  in  the  hollow  posts  of  the  frame, 
lugs  on  the  rods  projecting  through  holes  in 
the  sides  of  the  posts,  a  swinging  piece  under 
the  base-plate  having  arms  on  which  the  rods  120 
rest,  a  cam  on  the  upper  gear,  a  swinging  arm, 
a  knee  pivoted  near  the  end  thereof  and  means 
of  bringing  the  swinging  arm  to  such  position 
that  the  said  knee  thereon  will  be  engaged  by 
the  lug  on  the  gear,  and  will  raise  the  said   125 

swinging  piece  and  the  rods  supported  there- 
on, and  thereby  cause  the  lugs  on  the  rods, 

to  come  into  the  path  of,  and  to  engage  the 
lugs  of  the  storage- bracket  and  rotate  same 
to  drop  a  record  into  position  at  the  comple-  130 
tion  of  the  former  record,  substantially  as 
shown  and  described. 

8.  In  a  phonograph,  the  combination  with 
a  base-plate  a  suitable  frame  thereon,  a  driv- 
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iug-sliaft  rotating  in  bearings  in  said  frame, 
a  record-car  rj'ing-disk  table  si  idably  mounted 
on  said  shaft,  a  record-storage  bracket  car- 

ried on  said  shaft,  and  means  of  dropping 
5  each  record  successively  into  place,  auto- 

iiiafically  upon  the  completion  of  the  preced- 
ing record,  of  differential  gearing  to  lower  the 

record-carrying  disk  through  the  thickness 
of  a  record,  substantially  as  and  for  the  pur- 

lo  poses  set  forth. 
9.  In  a  phonograph,  the  combination  with 

a  base-p'ate,  a  suitable  frame  mounted  there- 
on, a  driving-shaft  journaled  in  said  frame, 

a  record-carrj'ing-disk  table  slidably  mounted 
r5  thereon,  a  storage-bracket  carried  on  the  up- 

per end  of  said  shaft,  a  pluralit3'  of  records 
carried  by  said  bracket  and  means  of  drop- 

ping successive  records  into  place,  of  a  seg- 
mental screw  fastened  to  said  disk-table  and 

2o  slidabl^'  mounted  on  said  shaft,  a  nut  rotata- 
bly  mounted  on  said  shaft  and  engaging  said 
segmental  screw,  and  differential  gearing  for 
rotating  said  nut  relativeU'  to  said  shaft  and 
segmental    screw,    to   lower   the  disk -table 

25  through  the  thickness  of  one  record-disk  dur- 
ing the  reproduction  of  a  record,  substan- 

tial!}' as  shown  and  described. 
10.  In  a  phonograph  the  combination  with 

a  rotating  record-table  and  a  record  thereon, 
30  of  a  horizontal  swinu;ing  arm  carrying  a  rei)ro- 

duceron  the  swinging  end  thereof,  and  means 
of  causing  the  arm  to  swing  away  from  the 
center  of  the  record -table  and  the  record 
thereon  and  to  follow  a  spiral  record,  said 

3  means  consisting  of  a  separate  guidinsr-spiral 
of  coarser  pitch,  a  point  to  follow  said  spiral 
and  means  of  connecting  this  point  with  the 
reproducer-point,  substantially  as  shown  and 
described. 

40  11.  In  a  phonograph,  the  combination  with 
a  record-table,  a  record  thereon,  a  horizontal 
swinging  reproducer-arm,  moving  thereover, 
said  arm  canyiug  a  record-reproducer,  and 
means  of  causing  said  reproducer  to  follow 

45  the  record  consisting  of  a  rotating  gear  with 
a  spiral  groove  in  the  web  thereof,  a  swing- 

ing guiding-arm.  rigidly  fastened  through  a 
vertical  spindle  to  the  said  reproducer-arm, 
a  point  on  the  end  of  said  guiding-arm  en- 

50  gaging  with  the- spiral  groove  in  the  web  of 
the  said  rotating  gear,  and  mevins  of  rotating 
said  gear  substantiailj'  as  shown  and  de- 
scribed. 

12.  In  a  phonograph,  the  combination  with 
55  a  rotatable  record-table,  a  horizontally-swing- 

ing reproducer-arm  carrying  the  i'e[)roducer- 
poiiit,  and  means  of  causing  said  reproducer- 
point  to  follow  the  record,  of  means  of  I'ais- 
ingsaid  rei)roducer-point  clear  of  the  record, 

60  independently  of  the  reproducer-arm  substan- 
tially as  shown  and  described. 

13.  In  a  disk-phonograph  the  combination 
with  a  disk-table  mountecf  on  a  rotating  shaft, 
a  bracket    mounted  on    said  rotating   shaft 

65  adapted  to  carry  a  plurality  of  disks,  a  plu- 
rality of  disks  therein,  lugs  on  the  bottom 

of  said  bracket   to  support  the  disks,  and 

means  of  automatically  rotating  said  lugs  at 
the  completion  of  each  recoid,  to  disougage 
the  said  lugs  from  the  disks  and  to  drop  same  70 
in  place, substantiallj^asshown  and  deseiibed. 

14.  In  a  disk-phonograph,  the  combination 
with  adisk-tat)le  mounted  on  a  rotatingshaft, 
a  bracket  mounted  on  said  rotating  shaft 
adapted  to  carry  a  plurality  of  disks;  a  [ilu-  75 
rality  of  disks  carried  thereby,  said  disks 
having  beveled  edges;  lugs  on  the  bottom  of 
said  bracket  to  support  the  disks,  and  means 
of   automatically  rotating  said   lugs  at  the 
completion  of  each  recorrl  to  drop  a  new  rec-  80 
ord  into  place,  substantially  as  -shown  and  de- 
scribeil. 

15.  In  a  phonograph,  the  combination  with 
a  base-plate,  a  suitable  frame  thereon,  a  driv- 

ing-shaft adapted  to  rotate  in  bearings  in  said  85 
frame,  means  of  rotating  said  shaft,  a  record- 
carrying-disk  table,  a  segmental  screw  at- 

tached to  said  disk-table  and  slidably  mount- 
ed on  said  shaft,  a  record -storage  bracket  car- 

ried on  said  shaft,  and  means  of  dropping  90 
each  record  into  place  automatically  upon 
the  completion  of  the  preceding  record;  of  a 
pinion  fastened  to  said  driving-shaft,  said 
pinion  engaging  with  a  gear  engaging  with  a 
second  gear  fastened  thereto,  said  second  95 
gear  having  one  tooth  more  than  the  gear  to 
which  it  is  attached  and  meshing  with  a  sec- 

ond pinion  rotatably  mounted  on  the  driving- 
pinion;  said  .second  pinion  having  a  nut 
formed  therein,  which  nut  engages  with  the  too 
segmental  screw  to  lower  the  record-table, 
substantially  as  and  for  the  purposes  set 
forth. 

16.  In  a  phonograph,  the  combination  with 
a  base-plate,  a  suitable  frame  mounted  there-   1^5 
on,  a  driving-shaft  journaled  in  said  frame, 
a  .storage-bracket  carried  on   the  upper  end 
of  said  shaft,  a  plurality  of  records  carried 
in  said  record,  and   means  of   dropping  suc- 
cessiv'e  records  into  place;  of  a  record-carry-   no 
ing-disk  table  a  segmental  screw  fastened  to 
said  disk-table  and  slidably  mounted  on  said 
shaft,  a  nut  rotatably  mounted  on  said  shaft 

and  engaging  said  segmental  sci'ew,  a  differ- 
ential gear  for  rotating  said   nut  with  refer-   115 

ence  to  said  shaft,  a  segmental  screw  to  lower 
the  disk-table  through  the  thickness  of  one 
record-disk,    during  the  reproduction  of   a 
record;  and  means  of  throwing  the  differen- 

tial gearing  out  of  action,  to  permit  tlie  rapid  1 20 
raising  or  lowering   of  the  disk-table,  sub- 
stantiallj'  as  shown  and  described. 

]  7.  In  a  phonograph,  the  combination  with 
a  base-plate,  a  suitable  frame  thereon,  a  driv- 

ing-shaft Journaled  in  said  frame,  a  storage-  125 
bracket  carried  on  the  upper  end  of  said  shaft, 
a  plurality  of  records  carried  by  said  bracket, 
and  meausof  droppingsuccessiverecordsinto 
place,  a  record-carrying-disk  tal)le,  a  segmen- 

tal screw  fastened  to  said  disk-table  and  slid-  130 
ably  mounted  on  said  shaft  and  engaging  said 
segmental  screw;  a  gear  driving  said  nut,  a 
second  gear  fastened  to  said  driving-gear  by 
a  clutch,  and  a  pinion  on  said  driving-shaft 
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driving  said  second  gear,  of  a  fork  adapted 
to  raise  said  second  gear  to  throw  the  clutch 
thereon  out  of  engagement  with  the  driving- 
gear;  said  fork  being  formed  also  as  a  brake 

5  to  hold  the  driving-gear  and  the  nut  engaged 
therewith,  so  that  the  disk-table  may  be  rap- 

idly raised  or  lowered,  substantially  as  shown 
and  described. 

18.  In  a  disk-record  phonograph,  the  com- 
lo  binatioa  with  a  driving-shaft,  a  bracket  sup- 

ported thereon  carrying  a  plurality  of  record- 
disks  and  means  of  dropping  each  of  these 
disks  successively  on  the  completion  of  the 
preceding  record;  of  a  segmental  screw slid- 

15  ably  mounted  on  said  driving-shaft,  a  disk- 
table  attached  thereto,  a  nut  with  pinion 
thereon  engaging  said  segmental  screw  said 
nut-pinion  being  rotated  with  reference  to  the 
said  driving-shaft  and  segmental  screw  by 

20  means  of  differential  gearing  composed  of  a 
pinion  rigidly  fastened  to  said  driving-shaft, 
a  lower  gear  driven  by  said  pinion,  said  lower 
gear  having  a  clutch  on  its  under  face  to  en- 

gage with  a  clutch  attached  to  an  upper  driv- 
25  ing-gear  which  has  one  tooth  more  or  less 

than  the  lower  gear  and  the  said  driving- 
gear  meshing  with  the  said  nut-pinion,  and 
openings  cut  through  the  driving-pinion  to 
permit  the  passage  of  the  segmental  screw, 

30  substantially  as  and  for  the  purposes  set 
forth. 

19.  In  a  disk-record  phonograph,  the  com- 
bination with  a  driving-shaft,  a  bracket  sup- 

ported thereon  carrjinga  plurality  of  record- 
s'  disks,  and  means  of  dropping  each  one  of 
these  disks  successivelj^  on  the  completion  of 
the  preceding  record ;  a  segmental  screw  slid- 
ably  mounted  on  said  driving-shaft,  a  disk- 
tableattached  thereto  and  a  nut  having  a  pin- 

40  ion  thereon  engaging  said  segmental  screw 
said  nut-pinion  being  rotated  with  reference 
to  the  said  driving-shaft,  a  gear  driven  by 
said  pinion,  said  driven  gear  having  a  clutch 
on  its  under  face  to  engage  with  a  clutch  at- 

45  tached  on  a  driving-gear  having  one  tooth 
more  or  less  than  the  driven  gear,  the  said 
driving-gear  meshing  with  the  said  nut-pin- 

ion, and  openings  cut  through  the  driving- 
pinion  to  permit  the  passage  of  the  segmental 

50  screw;  of  a  fork  adapted  to  raise  the  driven 
gear  and  the  clutch  thereon  out  of  engage- 

ment with  the  clutch  on  the  driving-gear,  and 
to  press  against  the  clutch  on  the  said  driv- 

ing-gear as  a  brake  to  hold  the  said  gear  and 
55  the  nut-pinion  meshing  therewith,  so  that  the 

segmental  screw  may  be  rapidly  rotated  there- 
on to  raise  or  lower  the  disk-table,  substan- 

tially as  and  for  the  purposes  set  forth. 
20.  In  a  phonograph,  the  combination  with 

60  a  rotating  record-table  and  the  record  there- 
on, of  a  horizontally-swinging  arm  carrying 

a  reprodncer-point  on  the  swinging  end  there- 
of, and  means  of  causing  the  arm  to  swing 

outward  from  the  center  of  the  record-table 
65  and  the  record  thereon  and  to  follow  a  spiral 

record,  said  means  consisting  of  an  inde- 
pendent spiral,  a  directing-point  to  engage 

with  same  connecting  members  to  connect 
the  point  and  the  reproducer-arm  and  means 
of  releasing  said  arm  by  tripping  said  di-  70 
recting-point  out  of  the  directing-spiral  and 
at  the  same  time  tripping  the  reproducer- 
point  clear  of  the  record,  and  means  of  re- 

turning said  swinging  arm  to  the  center  of 
the  record,  substantially  as  and  for  the  pur-  75 
poses  set  forth. 

21.  In  a  phonograph,  the  combination  with 
a  record-table,  a  record  thereon,  a  horizon- 

tally-swinging reproducer-arm  moving  there- 
over, said  arm  carrying  a  record-reproducer,  80 

and  means  of  causing  said  reproducer  to  fol- 
low the  record,  said  means  consisting  of  a  ro- 

tatable  gear  with  a  spiral  groove  in  the  web 
thereof,  means  of  rotating  said  gear,  a  swing- 

ing guiding-arm  rigidly  fastened  through  a  85 
vertical  spindle  to  the  reproducer-arm, a  point 
on  the  end  of  said  guiding-arm  engaging  with 
the  spiral  groove  in  the  web  of  said  rotating 
gear,  and  means  of  returning  the  said  repro- 

ducer-arm to  the  center  to  begin  a  new  rec-  90 
ord,  substantially  as  shown  and  described. 

22.  In  a  phonograph,  the  combination  of  a 
record-table,  a  record  thereon,  means  of  oper- 

ating said  table,  a  horizontally-swinging  re- 
producer-arm moving  thereover, said  arm  car-  95 

ryiug  a  reprodiicer,  and  means  of  causing  said 
reproducer  to  follow  the  record,  said  means 
consisting  of  a  rotating  gear  with  a  spiral 
groove  in  the  web  thereof  and  means  of  ro- 

tating said  gear,  a  swinging  guiding-arm  rig-  100 
idly  fastened  through  a  vertical  spindle  to 
the  said  reproducer-arm,  a  point  on  the  end 
of  said  guiding-arm  engaging  with  the  spiral 
groove  in  the  web  of  the  rotating  gear,  a  cam 
on  the  said  gear  to  disengage  the  said  point  105 
from  the  spiral  groove  and  a  coil-spring  to 
bring  the  reproducer-arm  back  to  the  center 
when  the  point  is  disengaged  substantially 
as  shown  and  described. 

23.  In  a  phonograph,  the  combination  with  no 
a  record-table,  a  record  thereon,  a  horizon- 

tally-swinging arm  moving  thereover,  said 
arm  carrying  a  record-reproducer,  and  means 
of  causing  said  reproducer  to  follow  the  rec- 

ord, consisting  of  a  rotating  gear  with  a  spi-  115 
ral  groove  in  the  web  thereof,  and  means  of 
rotating  said  gear,  a  swinging  guiding-arm 
rigidly  fastened  through  a  vertical  spindle 
to  said  reproducer-arm,  and  a  point  on  the 
end  of  said  guiding-arm  engaging  with  the  120 
spiral  groove  in  the  web  of  the  rotating  gear, 
of  means  of  raising  the  reproducer-point  clear 
of  the  record,  means  of  disengaging  the  said 
point  from  the  spiral  groove,  and  means  of 
returning  the  reproducer-arm  to  the  point  of  125 
beginning  said  means  consisting  of  a  coil- 
spring  attached  to  the  vertical  spindle  and 
the  base-plate,  substantially  as  shown  and 
described. 

24.  In  a  phonograph,  the  combination  with  130 
a  record-table,  a  record  thereon,  a  horizon- 

tally-swinging reproducer-arm  moving  there- 
over, said  arm  carrying  a  record-reproducer, 

a  vertical  spindle,  a  swinging  guiding-arm 
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rigidly  fastened  through  the  said  vertical 
spindle  to  said  reproducer-arm,  a  rotatable 
gear  with  a  spiral  groove  in  the  web  thereof; 
means  of  rotating  said  gear,  a  point  on  the 

5  end  of  said  guiding-arm  engaging  with  the 
spiral  groove  in  the  web  of  the  said  rotating 
gear,  means  of  raising  said  reproducer-point 
clear  of  the  record,  consisting  of  a  cam  on 
the  said  gear;  a  knee  on  the  said  guiding-arm, 

lo  connected  by  a  cord  and  bell-crank  levers  to 
a  tension-weight  which  carries  the  reproducer- 
point,  the  said  tension-weight,  a  lever  mount- 

ed therein  having  a  reproducer-point  on  one 
end  thereof,  and  being  connected  at  its  oppo- 

15  site  ends  by  means  of  a  cord  to  a  diaphragm; 
the  said  diaphragm,  means  of  disengaging  the 
guiding-point  from  the  groove  in  the  rotating 
gear,  consisting  of  a  cam  on  the  said  rotating 
gear,  to  engage  with  the  knee  which  carries 

20  the  guiding-point,  all  substantially  as  and  for 
the  purposes  set  forth. 

25.  In  a  phonograph,  the  combination  with 
a  rotating  record-table,  a  horizontally-swing- 

ing reproducer-arm,  a  bracket  on  the  end  of 
25  said  arm,  a  tension-weight  mounted  in  said 

bracket,  said  tension-weight  carrying  a  re- 
producer-lever, having  a  reproducing-point 

on  one  end  thereof,  and  the  opposite  end  there- 
of connected  by  means  of  a  cord  with  a  dia- 

30  phragm,  and  the  said  diaphragm;  means  of 
causing  said  reproducer-point  to  follow  the 
record,  and  means  of  raising  said  reproducer- 
point  clear  of  the  record,  substantially  as 
shown  and  described. 

35  26.  In  a  j)honograph,  the  combination  with 
a  rotating  record-table,  a  horizontally-swing- 

ing reproducer-arm,  a  bracket  on  the  end  of 
said  arm,  a  tension-weight  mounted  in  said 
bracket,  said  tension-weight  carrying  a  le- 

40  ver,  having  a  reproducing-point  on  one  end 
thereof,  and  the  opposite  end  thereof  con- 

nected by  means  of  a  cord  with  a  diaphragm, 
and  the  said  diaphragm;  means  of  causing 
said  reproducer-point  to  follow  the  recoi'd, 

45  and  means  of  raising  said  reproducer-point 
clear  of  the  record,  consisting  of  a  cam  on  a 
rotating  gear,  a  knee  to  engage  with  said  cam, 
and  cords  connecting  the  said  knee  through 
bell-cranks  with  a  bell-crank  on  the  end  of 

50  said  tension-weight,  substantially  as  shown 
and  described. 

27.  In  a  phonograph,  the  combination  with 
a  record-table,  a  record  thereon,  a  horizon- 

tally-swinging reproducer-arm  moving  there- 
55  over,  said  arm  carrying  a  record-reproducer 

and  means  of  causing  said  reproducer  to  fol- 
low the  record,  consisting  of  a  vertical  spin- 

dle a  swinging  guiding-ai'm  rigidly  fastened 

through  the  vertical  spindle  to  said  repro- 
ducer-arm, a  rotatable  gear  with  a  spiral  60 

groove  in  the  web  thereof,  and  means  of  ro- 
tating said  gear,  and  a  point  on  the  end  of 

said  guiding -arm  engaging  with  a  spiral 
groove  in  the  web  of  the  said  rotating  gear, 
of  means  of  raising  said  reproducer-point  from  65 
the  record,  means  of  causing  the  said  repro- 

ducer-arm to  return  to  the  center  of  the  rec- 
ord to  begin  a  new  reproduction;  and  means 

of  holding  said  reproducer-point  away  from 
the  record,  during  this  returning  movement;  70 
said  means  consisting  of  a  knee  on  the  end  of 
the  said  guiding-arm,  a  cam  on  said  rotating 
gear  to  engage  said  knee  and  raise  the  repro- 

ducer-point, a  spring  fastened  to  said  guid- 
ing-arm, adapted  to  engage  with  a  lug  on  said  75 

knee  and  hold  said  knee  until  the  spring  shall 
have  disengaged  therefrom,  and  a  coil-spring 
fastened  to  said  vertical  spindle  and  to  the 
base-plate,  all  substantially  as  shown  and  de- 

scribed. 80 
28.  In  a  phonograph,  the  combination  with 

a  rotating  record  -  surface,  a  horizontall}-- 
swinging  arm,  a  reproducer  -  point  on  the 
free  end  thereof,  means  of  causing  said  point 
to  follow  a  record  on  the  said  surface,  said  85 

means  consisting  of  a  directing-spiral  exte- 
rior to  the  said  surface  and  a  point  guided  by 

the  said  spiral  and  means  of  connecting  the 
said  point  with  the  reproducing-point,  sub- 

stantially as  shown  and  described^  90 
29.  In  a  phonograph,  the  combination  with 

a  record,  a  swinging  reproducer-arm,  a  repro- 
ducer-point movably  attached  to  said  arm  and 

means  of  caiising  said  point  to  follow  a  rec- 
ord, of  means  of  raising  said  point  with  ref-  95 

erence  to  said  reproducer-arm  to  disengage 
the 'said  point  from  the  record,  substantially as  shown  and  described. 

30.  In  a  phonograph  the  combination  with 
a  record  and  means  of  operating  same,  a  100 

swinging  reproducer-arm  and  means  of  guid- 
ing same,  of  a  i-eproducer-point  so  attached 

to  the  reproducer-arm  that  it  has  an  inde- 
pendent motion  at  right  angles  to  the  plane 

of  motion  of  the  reproducer-arm,  and  means  105 
of  controlling  this  motion  to  raise  the  point 
clear  of  the  record  substantially  as  and  for 
the  purposes  set  forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  no 
two  subscribing  witnesses. 

JOHN  D.  BLAGDEN. 

Witnesses: 
T.  D.  Young, 
Lee  Thornton. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Frederick  D'Artrey 
GooLD,  a  citizen  of  the  United  States,  resid- 

ing at  Worcester,  in  the  county  of  Worcester 
5  and  State  of  Massachusetts,  have  invented  a 

certain  new  and  useful  Improvement  in  Talk- 
ing-Machines, of  which  the  following  is  a 

specification. 
My  invention  relates  to  various  new  and 

lo  nseful  improvements  in  talking-machines. 
The  object  of  the  invention  is  to  simplify 

the  construction  of  such  devices  and  to  im- 
prove the  operation  thereof. 

The  invention  also  relates  to  improvements 
15  in  sound-records  for  use  in  connection  with 

the  apparatus. 
In  carrying  out  my  invention  I  provide  a 

record-supporting  platen  or  table,  which  is 
carried  at  the  end  of  a  swinging  arm  and  on 

20  which  the  record-disk  is  placed.  Therecoi-dis 
formed  in  this  disk  as  a  sinuous  volute  spiral 
groove.  Power  is  applied  to  the  platen  or 
table,  whereby  it  will  be  rotated  and  at  the 
same  time  will  be  free  to  swing  on  the  pivot 

25  of  the  swinging  sustaining-arm.  Cooperat- 
ing with  the  record  is  a  suitable  reproducing 

device  held  against  movement  in  a  plane  par- 
allel to  the  face  of  the  record.  This  repro- 

ducing device  is  provided  with  a  reproducing 
30  point  or  needle,  which  engages  the  record- 

groove  and  which  is  vibrated  thereby  in  ac- 
cordance with  the  sound  vibrations.  The  en- 
gagement between  the  record-groove  and  the 

reproducing-poiut  moves  the  record-disk  with 
35  I'espect  to  the  reproducing  device,  which  move- 

ment is  allowed  by  the  mounting  of  the  platen 
on  the  swinging  arm,  as  explained.  Instead 
of  causing  the  engagement  between  the  re- 

producing point  or  needle  and  the  record  to 
40  move  the  record-disk  with  respect  to  the  re- 

producing device  the  said  record-disk  may  be 
fed  positively,  as  will  be  explained.  The  re- 

producing device  is  mounted  so  as  to  be  mov- 
able in  a  plane  at  right  angles  to  the  face  of 

45  the  recoi'd-disk,  so  as  to  accommodate  any  ec- 
centricities or  variations  in  said  disk.  Pref- 

erably the  record-disk  is  driven  by  a  system 
of  gears  carried  in  the  swinging  sustaining- 
arm  and  so  arranged  that  the  driving  stress 

50  thereof  will  tend  to  move  the  record-disk  in 
the  direction  with  respect  to  the  reproducing 
device  which  it  would  take  to  cause  the  re- 

producing-needle  to  engage  with  the  entire 
record.     When  the  movement  of  the  record- 
disk  is  controlled  or  effected  bj'  the  engage-  55 
ment  between  the  reproducinjr- point  and  the 

record-groove,  this  particular  way  of  driving  ' 
the  record-disk  is  advantageous,  as  it  results 
in  less  wear  between  the  record-groove  aud 
the  reproducing-point.    The  same  is  also  true  60 
when  a  positive-feed  device  is  used,  since 
when  the  record-disk  is  driven  in  this  waj' 
the  positive-feed  device  acts  practically  as  a 
controlling  mechanism.     It  will  be  possible 
to  so  proportion  the  parts  that  the  tendency  65 
of  the  driving-gears  to  rotate  the  disk  and  to 
move  the  disk  relatively  to  the  reproducing 
device  will  exactly  overcome  the  resistance 
to  the  rotation  and  movement  of  the  disk,  so 
that  the  only  wear  which  will  be  imposed  upon  70 
the  record-groove  (when  the  feed  is  effected 
therebj')  or  upon  the  positive-feed  mechanism 
willbethatdue,  respectively,  to thesimpleen- 
gagement  of  the  reproducing  point  or  needle 
with  the  record-groove  or  to  the  engagement  75 
together  of  the  elements  comprising  the  posi- 

tive-feed device.     In  some  instances  a  posi- 
tive-feed device  or  a  positive-feed-controlling 

device  maj'  be  advantageous.    The  preferable 
form  of  positive-feed  or  positive-feed-coutrol-  8o 
ling  device  which  I  use  comprises  a  volute 
spiral  groove  arranged  parallel  with  the  rec- 

ord, either  within  it  or  surrounding  it.     I  en- 
gage with  the  feed-groove  thus  formed  a  con- 

trolling-point, which  is  connected  with  the  re-  85 
producing  device,  which  controlling-point  will 
obviouslj'  so  move  the  i-eprodiicing  device  as 
tocause  the  reproducing  point  or  needle  to  en- 

gage accuratelj'  with  the  record-groove.     The 
feed-groove  thus  formed  maj"  be  produced  in  90 
the  platen  or  table  which  carries  the  record- 
disk;  but  in  thiscasecare  will  have  to  be  taken 
to  so  arrange  the  record-disk  on  the  platen  or 
table  as  to  effect  the  desired  accurate  paral- 

lelism of  the  record  and  feed  grooves.     In  95 
order  to  overcome  the  necessity  of  this  accu- 

rate adjustment,  I  prefer  to  form  the  feed- 
groove  when  used  directly  on  the  record-disk, 
which  feed-groove  will  be  produced  thereon 
at  the  same  time  that  the  record-groove  is  loc 
made  in  the  manner  to  be  presently  explained. 
When  this  is  done,  any  eccentricities  or  va- 

riations in  the  record-groove  will  be  repro- 
duced in  the  feed-groove  and  the  two  grooves 
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will  be  always  parallel,  so  that  an  absolutely- 
accurate  feeding  operation  or  a  feed-control 
will  be  effected. 

In  order  that  my  invention  may  be  better 
5  understood,  attention  is  directed  to  the  a,c- 
companying  drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  represents  a  plan  view  of  so  much 
of  my  talking-machine  as  is  necessary  to  en- 

lo  able  a  clear  understanding  of  the  invention 
to  be  comprehended;  Fig.  2,  a  section  on  the 
line  2  2  of  Fig.  1;  Fig.  3,  a  section  on  the  line 
3  3  of  Fig.  1;  Fig.  4,  a  separate  diagrammatic 
view  illustrating  the  improved  record-disk 

15  and  the  manner  of  making  the  same,  and  Fig. 
5  a  plan  view  of  such  record-disk. 

In  all  the  above  views  corresponding  parts 
are  represented  by  the  same  numerals  of  ref- 
erence. 

20  1  represents  a  disk-shaped  platen  or  talile 
on  which  the  record  2  is  carried.  In  Figs.  1, 
2,  and  3  I  illustrate  this  record  as  being  in 
the  form  of  a  flat  ring  carrying  the  volute 
spiral  record  -  groove  on   its   upper  surface. 

25  The  table  1  is  carried  on  a  swinging  arm  3, 
pivoted  at  one  end — as,  for  instance,  in  the 
bearings  4  4 — whereby  the  platen  or  table 
will  be  free  to  swing  concentrically  with  the 
pivot  of  said  arm.     The  platen  or  table  is 

30  driven  in  any  suitable  way  and  by  any  ap- 
propriate mechanism.  I  illustrate  said  platen 

or  table  as  being  mounted  on  a  shaft  5  in  the 
swinging  arm  3  and  as  being  driven  by  a  se- 

ries of  gears  6  6  6,  carried  in  said  arm,  the 
35  last-mentioned  gear  being  mounted  concen- 

trically with  the  pivot  of  said  arm.  These 
gears  are  driven  in  any  suitable  way — as,  for 
instance,  by  a  motor-gear  7,  connected  to  any 
suitable  motive  device,  such  as  a  spring-mo- 

40  tor  or  an  electric  motor. 
8  represents  the  reproducing  device,  which 

will  be  presently  explained  and  toward  which 
the  platen  or  table  is  movable  in  order  that 
the  reproduciug-needle  may  engage  with  the 

45  volute  spiral  record-groove.  Preferably  the 
geai's  6  and  7  are  so  arranged  that  when  ro- 

ta tedin  thedirectionsindicatedby  the  arrows 
in  Fig.  1  the  driving  stress  will  tend  to  move 
the  platen  or  table  toward  the  reproducing 

50  device.  It  will  be  possible  by  properly  pro- 
portioning the  parts  to  so  adjust  this  tend- 

ency of  the  platen  or  table  to  be  moved  to- 
ward the  reproducing  device  as  to  exactly 

coutiterbalance  the  resistance  to  such  move- 
55  ment,  so  as  to  reduce  wear  on  the  feeding  de- 

vice, whether  the  latter  is  the  reproducing 
device  or  a  special  feed-arm,  as  will  be  ex- 

plained. The  friction  imposed  by  the  bear- 
ing 4  to  the  radial  turning  of  the  arm  3  should 

60  therefore  be  sufficient  to  substantiallj^  coun- 
teract the  radial  movement  of  said  arm  un- 

der the  stress  of  the  driving-gearing — for  in- 
stance, by  employing  a  cone-bearing  for  the 

arm,  as  shown  in  Fig.  2,  the  friction  of  which 
65  may  be  adjusted  by  varying  the  pressure  of 

the  upper  bearing-box  on  the  bearing-pin. 

The  reproducing  device  is  of  any  suitable 
and  approved  construction  and  is  not  illus- 

trated in  detail.  It  is  carried  on  an  arm  9, 
so  arranged  as  to  be  movable  in  a  plane  at  70 
right  angles  to  the  movement  of  the  platen 
or  table,  so  as  to  accommodate  auj'  eccen- 

tricities or  variations  of  the  blank  2.  For 

this  purpose  the  arm  9  maj'  be  mounted  be- 
tween the  bearings  10  10,  as  shown.  There-  75 

pioducing  device  carries  the  usual  horn  11, 
(shown  in  dotted  lines,  Fig.  1,)  through  which 
the  reproduction  becomes  audible.  It  is  also 
provided  with  the  usual  reproducing-arm  12, 
connected  with  a  diaphragm  (not  shown)  80 
and  having  a  reproducing  point  or  stylus  at 
its  lower  end.  This  reproducing  point  or 
stylus  trails  in  the  sinuous  volute  spiral  rec- 

ord-groove 14,  formed  in  the  record-disk  2, 
vibrating  the  reproducing-arm  12  and  the  85 
diaphragm  and  reproducing  the  original 
sound.  It  will  be  possible  and  in  some  in- 

stances desirable,  owing  to  its  simplicity,  to 
effect  the  feed  of  the  record-disk  relatively  to 
the  reproducing  device  by  the  engagement  90 
between  the  needle  or  stylus  13  and  the  volute 
spiral  groove.  By  so  proportioning  the  driv- 

ing-gears as  to  cause  the  driving  stress  to 
move  the  record-disks  toward  the  reproduc- 

ing device  the  reproducing  needle  or  stylus  95 
13  acts  practically  as  a  controlling  device,  al- 

lowing the  record-disk  to  be  moved  relatively 
to  the  reproducinir  device  to  maintain  the  re- 

producing point  or  stylus  in  engagement  with 
the  volutespiral record.  If  thedriving  stress 
is  not  sufficient  to  move  the  platen  or  table 
toward  the  reproducing  device  the  reproduc- 

ing point  or  stylus  effects  a  positive  move- 
ment of  such  disk;  but  there  will  be  mani- 
festly' less  wear  between  the  record  groove 

and  the  stylus  than  if  there  were  no  tendency 
on  the  part  of  the  driving  mechanism  to  so 
move  the  platen  or  table.  I  consider  this  an 
important  feature  of  my  invention. 

In  some  instances   a  positive-feed  device  no 
may  be  used,  and  this  preferably  comprises 
a  volute  spiral  feed-groove  15,  arranged  par- 

allel with  the  record  -  groove.     I  show  this 
groove  as  being  inclosed  by  the  record-groove; 
but  it  obviously  may  inclose  the  latter.     In  115 
Figs.  1,  2,  and  3  I  show  the  feed-groove  15  as 
being  formed  on  the  upper  surface  of  the  ta- 

ble or  platen  1,  and  I  engage  with  said  groove 
a  feed-stylus  16,  carried  on  an  arm  17,  pivoted 
to  the  reproducing  device  8.     Preferably  the  120 
feed-stylus  is  provided  with  a  small  antifric- 

tion-roller 19,  which  engages  directly  with  the 
feed-groove.    It  will  be  obvious  that  when  the 
record  table  or  platen  is  turned  the  engage- 

ment between  the  feed-stylus  16  and  the  feed-  1 25 
groove  will  shift  the  disk  with  respect  to  the 
reproducing  device,  allowing  the  reproducing 
point  or  stylus  to  trail  accurately  in  the  rec- 

ord-groove.    The  advantage  of  this  construc- 
tion (in  positive-feed  talking-machines)  is  that  130 

wear  on  the  record-disk  is  overcome.    It  is  ob- 
vious, however,  that  care  must  be  taken  to  so 

100 

105 
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place  the  record-disk  on  the  platen  or  table  as 
to  have  the  two  grooves  14  and  15  exactly  par- 

allel. In  order  that  this  objection  may  be 
overcome,  I  prefer  to  form  the  feed-groove 

5  directly  on  the  record-disk,  as  illustrated  in 
Figs.  4  and  5,  because  by  doing  so  the  feed- 
groove  and  record-groove  may  be  produced  si- 
m  ultaneously,  so  that  any  eccentricities  or  va- 

riations in  one  will  be  reproduced  in  the  other. 
lo  In  making  a  record,  therefore,  I  prefer  to  con- 

nect the  recording-point  18  (see  Fig.  4)  with 
a  cutting-point  19,  engaging  the  I'ecord-disk 
within  the  record-groove.  In  making  these 
records  the  disk  will  be  rotated  in  any  suit- 

15  able  recording  device,  the  recording-point  18 
forming  the  record-groove  and  the  point  10 
forming  the  feed-groove.  In  this  waj'  the  two 
grooves  will  be  made  absolutely'  parallel.  It 
will  be  understood  that  with  a  record -disk 

20  such  as  illustrated  in  Fig.  4  the  reproduction 
can  be  effected  directly  from  the  original  rec- 

ord or  that  the  latter,  including  the  feed- 
groove,  may  be  reproduced  by  any  suitable 
pi'ocess  for  the  reproduction  of  such  record. 

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

1.  In  a  talking-machine,  the  combination 
with  a  rotatable  flat  record  movable  horizon- 

30  tally  and  having  a  sinuous  volute  spiral  rec- 
ord-groove therein,  of  a  horizontallj'^  freely 

movable  support  for  said  record,  means  for 
so  rotating  said  record  that  horizontall}'  it 
-Avill  be  maintained  in  substantial  balance, 

35  andareproducingdeviceengagingthe  record- 
grooveand  held  against  horizontal  movement, 
substantially  as  set  forth. 

2.  In  a  talking-machine,  the  combination 
with  a  rotatable  flat  record  swinging  horizon- 

40  tally  and  having  a  sinuous  volute  spiral  rec- 
ord-groove therein,  of  a  support  for  said  rec- 

ord, a  freely-movable  swinging  arm  carrying 
said  support,  means  for  so  rotating  said  sup- 

port as  to  substantially  balance  its  tendencj' 
45  to  swing  hoiizontaliy,  and  a  reproducing 

device  engaging  the  record-groove  and  held 

against  horizontal  movement,  substantially 
as  set  forth. 

3.  In  a  talking-machine,  the  combination 
with  a  rotatable  flat  record  having  a  sinuous  50 
volute  spiral  record -groove  therein,  of  a  ro- 

tatable platen  carrying  saidjrecord,  a  freely- 
movableswingingarm  sustainingsaid  platen, 
a  system  of  gears  carried  by  said  swinging 
arm  for  driving  the  platen  and  maintaining  55 
the  arm  in  substantial  balance,  means  for  op- 

erating said  gears,  and  a  reproducing  device 
engaging  the  record-groove  and  held  against 
horizontal  movement,  substantiallj'  as  set 
forth.  60 

4.  In  a  talking-machine,  the  combination 
with  a  rotatable  flat  record  having  a  sinuous 
volute  spiral  record-groove  therein,  of  a  ro- 

tatable platen  carrying  said  record,  a  freely- 
movableswingingarmsustainingsaid  platen,  65 
means  for  rotating  the  platen  and  for  main- 

taining the  arm  in  substantial  balance,  a  re- 
producing device  engaging  the  record-groove, 

and  a  hinge  for  said  repi'oducing  device  allow- 
ing movement  thereof  in  a  plane  at  right  an-  70 

gies  to  the  horizontal  swinging  movement  of 
said  platen,  substantially  as  set  forth. 

0.  In  a  talking-machine,  the  combination 
with  a  rotatable  flat  record  movable  horizon- 

tally and  having  a  sinuous  volute  spiral  rec-  75 
ord -groove  therein,  of  a  horizontallj'  freely 
movable  support  for  said  record,  means  for 
so  I'otating  said  record  that  horizontally  it 
will  be  maintained  in  substantial  balance, 
a  reproducing  device  engaging  the  record  80 
grooveand  held  against  horizontal  movement, 
a  feed-groove  arranged  parallel  with  the  rec- 
ord-gi'oove,  and  a  device  carried  by  the  re- 

producing device  for  engaging  the  feed-groove, 
substantially  as  set  forth.  85 

This  specification  signed  and  witnessed  this 
10th  day  of  January,  1899. 

FREDERICK  D'ARTRBY  GOOLD. 
Witnesses: 

Jno.  R.  Taylor, 
Frank  L.  Dyer. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Ellsworth  A.  Haw- 

thorne, a  citizen  of  the  United  States  of 
America,  residing  in  Montclair,  Essex  county, 

5  New  Jersej^,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

My  invention  relates  to  phonographs,graph- 
ophones,  and  similar  machines,  the  object 

lo  being  to  secure  certain  adjustments  of  the  re- 
corder, reproducer,  and  shaving-knife  rela- 

tively to  the  phonogram-blank  or  the  sound- 
record  cylinder. 

I  will  describe  a  machine  embodying  my 
15  improvements  and  point  out  the  novel  fea- 

tures thereof  in  the  claims. 
To  carry  out  the  object  of  my  invention,  I 

have  devised  the  means  illustrated  in  the  ac- 
companying drawings,  in  which — 

20  Figure  1  is  a  side  elevation  of  a  diaphragm- 
supporting  arm  and  its  adjuncts.  Fig.  2  is  a 
vertical  section  on  the  plane  of  the  line  2  2 
of  Fig.  1,  certain  of  the  parts  being  shown  in 
elevation.     Fig.  3  is  a  view  in  elevation  of  a 

25  portion  of  the  diaphragm-supporting  arm  on 
the  side  opposite  that  shown  iu  Fig.  1.  Fig. 
4  is  a  sectional  view  of  the  mandrel  that  car- 

ries the  sound-record.  Fig.  5  is  a  view,  part 
in  section  and  part  in  elevation,  of  a  bracket 

30  on  the  diaphragm-supporting  arm  and  a  stud 
for  raising  and  lowering  the  latter.  Fig.  6  is 
a  plan  view  of  the  diaphragm-supporting  arm 
and  bracket.  Fig.  7  is  a  view  of  my  improved 
knife  adapted  to  be  used  in  connection  with 

35  the  diaphragm-supporting  arm. 
In  the  drawings,  in  which  similar  letters  of 

reference  indicate  similar  parts,  A  designates 
the  back  rod,  and  A'  the  back-rod  sleeve,  mov- 

able along  said  rod,  as  found  in  well-known 
40  machines,  to  which  my  improvement  relates. 

A^  designates  a  split  collar  or  i-ing  clamped  to 
the  said  sleeve  by  means  of  a  screw  a.  The 
upper  face  of  the  collar  A^  is  provided  with 
a  seat  a'  to  receive  the  end  of  the  diaphragm- 

45  supporting  arm  B,  the  contacting  faces  being 
dovetailed  to  provide  a  fixed  seat.  The  sleeve 

A'  and  its  attached  parts  are  caused  to  travel 
along  the  rod  A  by  means  of  the  twin  nut  a^ 
traveling  upon  the  screw-threaded  drive-shaft 

50  C^,  and  the  arm  A',  connected  to  said  nut  and 
also  to  the  sleeve  A',  this  construction  being 
one  commonly  used  in  machines  of  this  class. 

The  arm  B,  which  carries  a  bracket  adapt- 
ed to  support  a  recorder,  reproducer,  or  shav- 

ing-knife, is  curved  on  the  arc  of  a  circle,  so  55 
as  to  be  concentric  with  the  sound-record  cyl- 

inder.    This  arm  is  clamped  at  its  rear  end 

to  the  collar  A^  by  means  of  a  screw  a^,  and 
at  its  forward  end  is  formed  into  a  bracket  H, 
to  be  hereinafter  described.     This  arm  B  is  60 
provided  upon  its  under  face  with  a  grooved 
way  or  track  6,  adapted  to  receive  a  slide- 
block  B',  which  block  has  an  upwardly-ex- 

tending portion  6',  in  which  is  seated  a  stud 
6^.     On  this  stud  is  mounted  a  cam-lever  B^,  65 
which  bears  upon  the  upper  face  of  the  arm 

B  and  firmly  locks  the  slide-block  B'  to  said 
arm.     By  adjusting  the  cam-lever  the  slide- 
block  B'  may  be  moved  to  any  part  of  the 
arm  B  and  then  clamped  securely  in  position  70 
thereon.     The  inner  face  of  the  upwardly-ex- 

tending part  V  will  preferably  be  formed  with 
a  suitable  guide  way  6^  and  mounted  so  as  to 
be  adjustable  along  said  way  is  a  block  D, 
which  forms  an  integral  part  or  has  secured  75 

to  it  a  bracket  D',  which  bracket  is  adapted 
to  receive  a  recorder  D^  or  a  reproducer  or  a 
shaving-knife  of  any  approved  construction. 
The  block  D  is  slotted,  as  shown  at  d,  so  that 
it  may  be  adjusted  to  any  position  along  the  80 

part  y  of  the  slide-block  B'  by  means  of  a 
clamp-screw  rf',  having  a  seat  in  the  block  B'. It  is  evident  from  the  construction  that 

whatever  maj^  be  the  diameter  of  the  sound- 
record  cylinder  the  recorder,  reproducer,  or  85 

shaving-knife  carried  by  the  bracket  D'  may 
be  adjusted  radiallj'  of  said  cylinder  to  ac- 

commodate any  one  of  said  devices  to  a  cyl- 
inder of  greater  or  less  diameter.  Thus  if 

the  machine  has  been  in  use  mth  a  phono-  90 
gram  or  cylinder  of  small  diameter  and  it  is 
desired  to  use  one  of  greater  diameter  or  one 

that  is  commonlj'  known  as  "concert  size" 
the  recorder,  reproducer,  or  shaving -knife 
maj'  be  adjusted  radially  outward  to  accom-  95 
modate  said  device  to  the  larger  phonogram 
or  cylinder.  Of  course  a  reverse  adjustment 
may  be  used  when  changing  from  a  large  to 
a  smaller  phonogram  or  cjdinder.  It  will  also 
be  seen  that  according  to  the  construction  100 
above  described  the  recorder,  reproducer,  or 
shaving-knife  maybe  adjusted  lengthwise  of 
the  arm  B,  according  to  the  character  of  the 
record  to  be  made  or  reproduced.     For  ex- 
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ample,  if  a  light  engraving  of  the  sound-rec- 
ord is  required  a  better  result  is  obtained  by 

placing  the  recorder  substantially  in  the  po- 
sition shown  in  Fig.  1,  and  the  reproducer 

S  should  occupy  the  same  position  when  it  is 
in  use.  If  a  heavy  engraving  is  required, 
such  as  a  record  of  a  band,  it  is  better  to  place 
the  recorder  at  the  right-hand  end  of  arm  B 
or  at  the  back  of  the  phonogram -blank,  as  in 

lo  suchposition  the  limiting-weight  or  the  weight 
of  the  diaphragm  bears  heavier  on  the  re- 
cording-stjdus,  and  hence  a  deeper  cut  will 
be  made. 
With  the  heavy  engraving  the  reproducer 

15  may  be  thrown  to  the  back  of  the  phonogram, 
and  thus  the  angle  best  suited  to  a  proper  re- 

production secured.  Again,  it  may  be  found 
desirable  to  place  the  recorder  or  reproducer 
at  the  front  of  the  cylinder  for  certain  rec- 

20  ords.  With  the  present  form  of  adjustment 
it  is  possible  by  moving  the  recorder  or  re- 

producer along  the  arm  B  to  ascertain  pre- 
cisely the  position  of  the  said  devices  or  either 

of  them  best  suited  to  the  work  required. 
25  In  Figs.  1  and  4  I  have  shown  a  form  of 

mandrel  that  permits  of  a  ready  change  in 
the  size  required  or  desired  for  use.  In  this 
form  C  designates  a  mandrel  adapted  to  re- 

ceive the  sound  record  or  cylinder  c.     The 
30  mandrel  is  provided  near  one  end  with  a  dia- 

phragm c',  having  a  central  opening  in  which 
is  seated  the  base  or  flange  of  a  split  collar 
C^  The  sections  of  the  collar  C^  are  screw- 
threaded  and  tapered  at  their  outer  ends. 

35  When  placed  upon  the  main  driving-shaft 
C^,  the  collar,  and  consequently  the  mandrel, 
may  be  secured  to  said  shaft  hy  means  of  a 

clamp-nut  C,  having  an  inclined  shoulder  c^, 
engaging  the  tajiered  ends  of  the  coUar-sec- 

40  tious,  and  thus  drawing  the  collar  firmly 
down  upon  the  shaft.  Of  course  any  other 
means,  such  as  any  well-known  clutch  mech- 

anism, may  be  employed'  to  secure  the  man- 
drel to  the  shaft,  the  onlj^  consideration  being 

45  that  whatever  means  shall  be  employed  shall 
permit  of  easy  and  ready  adjustment,  so  that 
a  mandrel  of  any  given  size  may  be  placed 
upon  the  main  driving -shaft  without  diffi- 
culty. 

50  In  Fig.  6  the  adjustable  bracket  D'  is 
shown  as  supporting,  by  means  of  a  stud  cP, 
a  tubular  body  Dl  This  tubular  body  has 
attached  thereto  the  horn  connection  D*,  and 
also  carries  the  diaphragm  connection-tube 

55  D^,  to  which  is  attached  a  form  of  recorder 
commonly  employed  on  graphophone  -  ma- 

chines. This  connection  D^  has  its  inner  end 
in  the  form  of  a  plate  curved  to  fit  and  bear 

against  the  inner  wall  of  the  bod}^  D^,  form- 
60  ing  a  socket  connection.  The  outer  end  of 

the  stud  cF  is  screw- threaded,  and  a  clamp- 
nut  d^  mounted  thereon  permits  the  adjust- 

ment at  any  desired  angle  of  elevation  of  the 
horn   connection   independently  of   the  re- 

65  corder  or  reproducer,  even  while  the  record 
is  being  made  or  reproduced.  The  wall  of 
the  tubular  body  is  cut  away,  as  shown  at 

d*,  so  as  to  permit  free  movement  of  the  horn 
connection  independently  of  the  diaphragm 
to  the  extent  of  the  portion  cut  away.     With  70 
this  form  of  attachment,  in  connection  with 
the  radially-adjustable  devices  heretofore  de- 

scribed, it  is  possible  to  adjust  the  position 
of  the  recording-stylus  at  any  given  point  on 
the  phonogram-blank  to  bring  the  recording-  75 
point  into  operation  to  make  cuts  of  different 
degrees.     This  may  be  done  by  first  adjust- 

ing the  diaphragm  connection  by  means  of 
the  nut  d^  and  screw  d^,  so  as  to  throw  the 
recorder  off  the  blank  and  then  bring  the  re-  80 
cording-point  into  a  different  angular  posi- 

tion at  the  same  point  on  the  phonogram- 
blank  by  means  of  the  adjustable  block  or 
bracket  D.     In  this  manner  the  recording- 
point  maj'  be  given  any  angular  position  with  85 
relation  to  the  phonogram -blank,  so  that  a 
cut  of  any  desired  character  may  be  made. 

The  means  just  described  for  adjusting  the 
horn  connection  and  recorder  are  secured  to 

the  adjustable  bracket  D',  and  the  sound-box  90 
adjustment  (shown  in  Fig.  6)  is  capable  of 
the  adjustments  heretofore  described  length- 

wise of  the  arm  B  and  radially  of  the  sound- 
record  cylinder. 

In  Fig.  7  I  have  shown  a  novel  form  of  95 
shaving-knife.     It  consists,  essentially,  of  a 
body  portion  F,  adapted  to  be  seated  in  the 
bracket  D'.     Passing  vertically  through  an 
opening  in  the  body  F  is  a  post  F',  which  car- ries at  its  lower  end  a  knife  or  cutter  /  and  loo 

at  its  upper  end  a  suitable  handle  /',  by 
means  of  which  the  post  maybe  rotated,  and 
thus  the  knife-edge  adjusted  so  as  to  cut  a 
narrow  or  wide  strip  from  the  periphery  of 
the  sound- record  cylinder.     The  body  F  is   105 
also  provided  with  a  screw-threaded  recess  to 
receive  a  screw  G,  which  is  provided  near  its 
upper  end  with  collars  or  rings  g.     Between 
these  rings  are   the  arms  /^   forming  part 

of  a  collar /^,  clamped  to  the  post  F'.     By  no 
these  means  the  post  F"  and  the  knife  carried 
bj'  it  may  be  adjusted  radially  of  the  sound- 
record  cylinder  to  give  a  light  or  heavy  cut. 

The  front  portion  of  the  arm  B  is  formed 
into  a  bracket  H,  which  carries  the  roller  IP,   115 
adapted  to  travel  upon  the  edge  I,  forming 
part  of  the  frame  or  body  of  the  machine. 
This  construction  materially  reduces  the  fric- 

tion of  the  arm  B  on  the  traveling  way  I.     In 
order  to  lift  the  arm  B,  and  consequently  120 
the  recorder,   reproducer,  or  shaving-knife, 
from  the  periphery  of  the  sound-record  cyl- 

inder, I  provide  a  very  simple  means  in  the 
pin  h,  seated  in  the  bracket  H  and  project- 

ing into  a  slot  h'  on  the  stud  H',  set  into  an  125 
opening  in  ̂ aid  bracket.     A  spring  li^,  sur- 

rounding said  stud  and  bearing  against  the 
bracket  H,  tends  normally  to  hold  the  roller 
in  contact  with  the  edge  P.     By  turning  the 

stud  H'  the  arm  B  will  be  lifted,  and  the  part  130 
held  by  the  bracket  D  will  be  clear  of  the 

cylinder. 
Having  now  particularly  described  and  as- 

certained the  nature  of  my  invention  and  in 
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what  manner  the  same  is  to  be  performed,  I 
declare  that  what  I  claim  is — 

1.  An  attachment  for  use  on  phonographs 
and  graphophones,  comprising  a  bracket  to 

s  support  a  recorder,  reproducer  or  shaving- 
knife,  an  arm  to  which  said  bracket  is  ad- 

justably secured,  and  means  to  adjust  said 
bracket,  together  with  the  recorder,  repro- 

ducer or  shaving-knife  when  attached  to  the 
lo  machine,  relatively  to  said  arm  in  a  straight 

line  in  the  direction  of  the  radius  of  the  sound- 
record  cylinder,  whereby  said  devices  may  be 
adjusted  to  accommodate  cylinders  of  differ- 

ent diameters  on  the  same  machine,  substan- 
15  tially  as  described. 

2.  In  a  phonograph  or  graphophone,  com- 
pi'ising  a  sound-record  cylinder,  an  arm  rest- 

ing on  the  frame  of  the  machine,  a  bracket 
to  support  a  recorder,  reproducer  or  shaving- 

20  knife,  means  to  adjust  said  bracket  with  the 
recorder,  reproducer  or  shaving- knife  rela- 

tively to  said  arm  in  a  straight  line  in  the  di- 
rection of  the  radius  of  the  cylinder,  whereby 

said  devices  may  be  adjusted  to  accommo- 
25  date  cylinders  of  different  diameters  on  the 

same  machine,  substantially'  as  described. 
3.  In  a  phonograph  or  graphophone  com- 

prising a  sound-record  cj'Iinder  the  combina- 
tion of  a  curved  arm  mounted  concentrically 

30  of  the  sound-record  cylinder,  a  bracket  on 
said  arm  adapted  to  support  a  recorder,  re- 

producer or  shaving-knife,  means  to  adjust 
said  bracket  lengthwise  of  said  arm  and  means 
10  adjust  said  bracket  radially  of  said  arm, 

35  substantially  as  and  for  the  purpose  de- 
scribed. 

4.  In  a  phonograph  or  graphophone,  com- 
prising a  sound-record  cylinder,  the  combina- 

tion of  a  curved  arm  attached  to  the  back-rod 
40  sleeve  of  the  machine  concentrically  of  said 

cylinder,  a  block  mounted  on  and  adjustable 
lengthwise  of  said  arm,  a  bracket,  to  support 
a  recorder,  reproducer  or  sliaviug-knife,  ad- 

justably secured  to  said  block,  and  means  to 
45  adjust  said  bracket  together  with  the  recorder, 

re{)roducer  or  shaving-knife  in  a  straight  line 
in  the  direction  of  the  radius  of  the  cylinder, 
substantially  as  described. 

5.  In  a  phonograph  or  graphophone  com- 

prising a  sound-record  cylinder,  an  arm  sup-  50 
ported  on  the  frame  of  the  machine  and  em- 

bracing the  sound-record  cylinder,  a  record- 
ing, reproducing  or  shaving  device  suppoi*ted 

on  said  arm,  and  means  to  adjust  said  devices 
lengthwise  of  said  arm,  substantially  as  de-  55 
scribed. 

6.  In  a  phonograph  or  graphophone,  com- 
prising a  sound-record  cylinder  the  combina- 

tion of  a  curved  arm,  mounted  on  the  frame 
of  the  machine  concentric  with  the  sound-  60 
record  cylinder,  a  bracket  mounted  on  said 
arm  and  adjustable  lengthwise  thereof,  a 
recorder,  reproducer  or  shaving-knife  sup- 

ported by  said  bj-acket,  and  a  cam-lever  se- 
cured to  said  bracket  and  bearing  upon  the  65 

said  arm,  to  lock  the  said  bracket  to  the  said 
arm  in  any  desired  position. 

7.  A  shaving-knife  adapted  to  be  used  with 
phonographs  or  graphophones,  consisting  of 
a  body  portion,  a  knife-carrying  arm,  and  70 
means  to  adjust  said  arm  and  knife  at  anj- 
desired  angle,  to  change  the  width  of  the  cut. 

8.  In  a  phonograph  or  graphophone,  com- 
prising a  sound-record  cylinder  and  a  recorder 

or  reproducer,  an  arm  attached  to  the  back-  75 
rod  sleeve  of  the  machine,  a  bracket  to  sup- 

port said  recorder  or  reproducer  adjustably 
mounted  on  said  arm,  a  horn  connection  for 
the  recorder  or  reproducer  also  mounted  on 
said  bracket  and  means  to  adjust  said  horn  80 
connection  independently  of  the  recorder  or 
reproducer. 

9.  In  a  phonograph  or  graphophone,  com- 
prising a  sound-iecord  cylinder,  an  arm  se- 

cured to  the  back-rod  sleeve,  a  bracket  mount-  85 
ed  on  said  arm  and  adjustable  thereon  radi- 

ally of  the  sound-record  cylinder,  a  recorder 
supported  by  said  bracket  and  means  to  ad- 

just said  recorder  to  any  desired  angular  po- 
sition relatively  to  the  sound-record  cylinder,  90 

to  make  any  desired  character  of  cut. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ELLSWORTH  A.  HAWTHORNE. 
Witnesses: 

Geo.  E.  Cruse, 
Charles  S.  Jones. 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Newman  Jensen,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Eureka,  in  the  county  of  Humboldt  and  State 

5  of  California,  have  invented  a  new  and  Im- 
proved Polyphone  Attachment,  of  which  the 

following  is  a  full,  clear,  and  exact  descrip- 
tion. 

This  invention  relates  to  certain  improve- 
lo  ments  in  means  for  conveying  the  sound- 

waves from  the  reproducers  of  polyphone  and 
other  sound -reproducing  apparatus  to  the 
horns,  to  which  end  the  invention  consists  in 
certain  peculiar  features  of  construction  and 

15  arrangements  of  parts,  which  will  be  fully  de- 
scribed hereinafter  and  defined  in  the  claims. 

This  specification  is  the  disclosure  of  one 
form  of  the  invention,  while  the  claims  de- 

fine the  actual  scope  thereof. 
20      Reference  is  to  be  had  to  the  accompanying 

drawings,  forming  a  part  of  this  specification, 
in  which  similar  characters  of  reference  indi- 

cate corresponding  parts  in  all  the  views. 
Figure  1  is  a  plan  view  of  the  invention. 

25  Fig.  2  is  a  sectional  elevation  indicating  the 
position  of  the  invention  with  respect  to  the 
adjacent  device,  and  Fig.  3  is  a  rear  elevation 
of  the  invention. 

A  main  or  body  portion  in  the  form  of  a 
30  plate  a  is  provided,  which  is  adapted  to  be 

fastened  to  anj'  suitable  stationar}'  support, 
(indicated  by  the  dotted  lines  a'  in  Fig.  2.) 
This  plate  a  has  two  tubes  a^  passing  there- 

through.    These  tubes  are  here  shown  asin- 
35  tegral  with  the  plate  a,  and  this  is  a  preferred 

construction.  It  is  obvious,  however,  that 
the  tubes  a^  could  be  made  separate  from  the 
plate  a  and  fastened  thereto.  The  tubes  a~ 
carry  the  horns  at  their  upper  ends,  as  indi- 

40  cated  by  the  dotted  lines  6  in  Fig.  2.  The 
lower  end  of  each  tube  a?  has  an  elbow-tube 
c  fitted  loosely  thereon,  so  as  to  be  capable 
of  turningaround  the  tube.  These  elbows  c 
are  supported  by  a  rod  d,  suspended   from 

45  the  plate  a,  which  rod  carries  at  its  lower  end 
a  cross-piece  d\  the  ends  of  which  receive 
screws  d^  standing  vertically  and  having 
their  upper  ends  formed  with  recesses,  in 

which  are  pivotally  fitted  projections  c'ou  the 
50  elbows  c.  The  screws  d^  and  the  projections 

c'  of  each  elbow-tube  c  are  arranged  coinci- 

dent with  the  longitudinal  axis  of  the  corre- 
sponding tube  a^  so  as  to  sustain  the  elbow- 

tubes  c,  permitting  them  to  turn  freely  around 
such  axis.  To  each  elbow-tube  c  is  connected  55 

a  telescopic  tube  comprising  sections  eande', 
the  section  e  being  adjacent  to  the  elbow  c 

and  having  an  elbow -like  end  e^  thereon, 
which  fits  into  the  elbow  c  and  is  joined  there- 

to by  a  pivot  e%  thus  enabling  the  telescopic  60 
tube  e  e'  to  swing  on  the  elbow  c,  it  being  un- derstood that  the  end  e?  and  the  elbow  c  are 

projected  past  each  other,  so  that  the  tele- 
scopic tube  maj^  swing  freely  around  the 

hinge  e^  without  breaking  the  contiguity  of  65 
the  sound -conduit  formed  by  the  parts  c 
and  e. 

The  reproducers  of  the  polyphone  (indi- 
cated by  the  dotted  lines  /  in  Fig.  2)  are  re- 

spectively conuected  with  elbow-tubes  g,  the  70 
upper  or  elbowed  ends  thereof  respectively 
receiving  the  elbowed  ends  e^  of  the  sections 
e  of  the  telescopic  tubes,  the  parts  g  and  e' 
being  joined  to  each  other  by  hinges  or  pivots 
e^,  similar  to  the  pivots  e^  hereinbefore  re-  75 
feri'ed  to.    This  connection  between  the  parts 
e'  and  g  is  similar  to  that  between  the  parts 
e  and  c,  it  being  understood  that  the  positions 
of  the  pivots  e^  and  e^  are  reversed,  or,  in  other 
words,  the  elbows  c  project  up  from  the  tele-  80 
scopic  tube  and  the  elbows  g  project  down 
therefrom. 

By  this  construction  a  continuous  and  un- 
broken sound-conduit  is  formed  from  the  re- 

producers to  the  horns,  and,  further,  the  re-  85 
producers  are  permitted  to  move  freelj^  over 
the  record,  the  various  parts  c,  e,  e\  and  g 
permitting  this  free  movement  of  the  repro- 

ducers without  intei'fering  with  the  con  tiguitj'' 
of  the  sound-conduit  formed  bj^  the  said  parts.  90 

The  parts  e,  e' ,  and  g  may  swing  with  the  el- bows c  around  the  axes  of  the  screws  d?.  The 

sections  e'  of  the  telescopic  tubes  and  the  el- 
bows g  ma.y  have  turning  movement  around 

the  axes  of  the  sections  e  of  the  telescopic  95 
tubes,  and,  lastly,  the  elbows  g  may  move  on 
the  ends  e^  of  the  sections  e'  and  the  tele- 

scopic tubes,  with  the  elbows  g,  maj'^  swing 
independently  on  the  elbows  c. 
Having  thus   described    my  invention,  I  100 

claim  as  new  and  desire  to  secure  by  Letters 

Patent — 
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1.  An  attachment  for  polyphone  or  other 
sound-reproducing  apparatus,  comprising  a 
telescopic  tube,  and  an  elbow-tube  at  each  end 
of  the  telescopic  tube,  the  elbow-tubes  being 

5  hingedly  mounted  on  the  telescopic  tube  and 
the  telescopic  tube  having  elbowed  portions 
respectively  wori^ing  with  the  elbow-tubes. 

2.  An  attachment  for  polyphoues  or  other 
sound-reproducingapparatus,comprising  two 

ic  tubes  having  elbowed  portions  fitting  loosely 
the  one  within  the  other,  such  tubes  being 
hingedlj'  or  pivotallj'  connected  to  permit 
their  adjustment,  for  the  purpose  specified. 

3.  An  attachment  for  polyphones  or  other 
15  sound-reproducing  apparatus,  comprising  a 

stationary  tube,  an  elbow-tube  arranged  to 
turn  around  the  same,  a  supporting  device 
for  the  elbow-tube,  such  device  comprising  a 
pivot-bearing  coincident  with  the  axis  of  the 

20  turning  of  the  elbow-tube,  and  an  additional 
tube  having  connection  with  the  elbow-tube. 

4.  An  attachment  for  polyphone  or  other 

sound-i-eproducing  apparatus,  having  an  el- 
bow-tube mounted  to  turn,  a  supporting  de- 

25  vice  for  the  elbow-tube,  comprising  a  pivot 
coincident  with  the  axis  of  the  turning  of  the 

elbow-tube,  and  an  additional  tube  in  com- 
munication with  the  elbow-tube. 

5.  An  attachment  for  polyphone  or  other 
sound-reproducing  apparatus,  comprising  a  30 
stationarj'  tube  adapted  to  have  connection 
with  a  membei*  from  which  the  sound  is  emit- 

ted to  the  atmosphere, an  elbow-tube  arranged 
to  turn  around  the  stationary  tube,  a  sup- 

porting device  for  the  elbow-tube,  such  sup-  35 
porting  device  comprising  a  pivot -bearing 
coincident  with  the  axis  of  the  turning  of  the 
elbow-tu  be,  a  telescopic  tube,  one  end  of  which 
has  an  elbow  working  with  the  said  elbow-tube 
and  hingedly  connected  thereto,  and  a  second  40 
elbow-tube  hingedly  connected  with  the  other 
end  of  the  telescopic  tube,  said  end  of  the 
telescopic  tube  having  an  elbow  working  with 
the  second  elbow-tube. 

In  testimony  whereof  I  have  signed  my  45 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

NEWMAN  JENSEN. 

Witnesses: 
E.  P.  Campbell, 
M.  W.  Heurie. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Frederick  M^^ers,  a 

citizen  of  the  United  States,  residing  at  New 
Yoi-k,  in  the  county  of  New  York  and  State 

5  of  New  York,  have  invented  new  and  useful 
Improvements  in  Sound-Producing  Instru- 

ments,of  which  the  following  is  a  specification. 
My  invention  relates  to  sound-producing  in- 

struments of  the  phonograph  type,  and  the 
lo  principal  object  of  the  same  is  to  provide  sim- 

ple and  efficient  means  for  giving  a  rotary  and 
a  vertical  vibratory  motion  to  the  record-disk. 
In  instruments  which  reproduce  from  the  rec- 

ord-disk as  at  present  in  use  the  disk  is  rota- 
15  ted  and  the  reproducer  is  mounted  upon  a  piv- 

oted arm,  the  stylus  being  free  to  follow  the 
spiral  grooves  in  the  disk, and  thns  serving  to 
carry  the  repioducer  laterally  across  the  face 
of  the  disk.  The  object  referred  to  is  attained 

20  b3'  means  of  the  construction  illustrated  in 
the  accompanjing  drawings,  in  which — 

Figure  1  is  a  front  elevation  of  an  instru- 
ment made  iu  accordance  with  my  invention. 

Fig.  2  is  an  end  elevation  of  the  same.     Fig. 
25  3  is  a  plan  view.  Fig.  4  is  a  sectional  view  of 

the  record-disk.  Fig.  5  is  a  central  section 
through  the  sound-box. 

Like  numerals  of  reference  designate  like 
parts  in  the  different  views  of  the  drawings. 

30 
The  nu  meral  1  designates  a  table  or  stand  for 

supporting  the  instrument,  and  2  represents 
the  legs  for  said  table.  Rising  from  one  end  of 
the  table  is  a  bracket  3,  having  formed  at  its 
upper  end  a  journal-yoke  4  for  one  end  of  the 

35  feed-shaft  5,  the  opposite  end  of  said  feed- 
shaft  being  journafed  in  one  of  the  uprights 
6  of  the  motor-frame.  A  miter-gear  7  is  se- 

cured to  the  shaft  5  in  any  suitable  manner, 
and  this  gear  is  in  mesh  with  a  miter-gear  8, 

40  secured  by  a  screw  9  to  a  sleeve  10,  said 
sleeve  having  a  solid  lower  portion  which  re- 

volves upon  a  bearing-pin  11, passing  through 
a  hole  in  the  yoke  4.  A  spiral  spring  12  is 
seated  in  the  sleeve  10,  and  resting  upon  the 

45  upper  end  of  the  spring  is  a  pin  13,  having  a 
conical  point  14.  The  sleeve  10  is  slotted  at 
15,  and  a  pin  16  passes  through  the  slot,  and 
thus  permits  the  pin  13  to  have  a  vertical 
play  while  it  is  revolved  bj'  the  miter-gears. 

50  The  conical  point  14  is  grooved  longitudinally 
at  17  for  a  purpose  which  will  be  hereinafter 

described.  An  arm  19  extends  upward  from 
the  yoke  4,  and  at  the  upper  end  of  the  arm  a 
round  flat  table  20  is  provided.  A  roller-car- 

riage 21  is  pivoted  on  the  table  20  by  a  screw  55 
21*.  A  lever  22  is  pivoted  on  a  bracket  rising 
from  theroller-carriage,andaroller  24isjour- 
naled  at  one  end  of  this  lever.  This  roller  is 
preferably  madeof  somesoftniateiial,Iikefelt 
or  chamois,  in  order  that,  as  it  bears  upon  tiio  60 
smooth  portion  of  the  disk  or  record-support, 
it  maj'  be  noiseless.  The  opposite  end  of  the 
lever  22  has  a  boss  25,  provided  with  a  smooth 
hole  therein  to  form  a  seat  for  an  adjusting- 
screw2G.  The  end  of  this  screw  fits  a  threaded  65 
hole  27  in  the  rollei-carriage  21,  and  a  spiral 
spring  29  encircles  the  shank  of  the  screw  26 
and  t)ears  at  one  end  against  the  cariiage  21 
and  at  its  upper  end  against  the  boss  25.  The 
record-disk  consists  of  a  disk  of  thin  corru-  70 
gated  sheet-steel  30,  having  a  papier-mache 
record-ring  31  cemented  to  each  side  thereof. 
The  corrugations  in  the  disk  30  serve  to 
stiffen  the  disk  and  also  to  form  grooves  for 
the  adhesive  material  for  securing  the  record-  75 
rings  to  the  disk.  The  central  aperture  32 
in  the  disk  30  has  a  number  of  teeth  33  pro- 

jecting inward  to  fit  the  grooves  17  iu  the  con- 
ical point  14  in  order  to  insure  their  rotation. 

The  feed-screw  34  is  secured  to  the  shaft  5  80 
in  any  suitable  manner,  and  a  nut  35  is  se- 

cured to  an  arm  36,  connected  to  a  sleeve  37, 
mounted  to  slide  upon  a  rod  38,  secured  to 
the  motor-frame.     An  arm  39,  formed  on  the 
sleeve  37,  is  curved  and  apertured  to  carry  a  85 

sound-box  40,  and  a  pivoted  lever'Ul  holds 
the  sound-box  in  place  in  the  aperture  in  said 
curved  arm.     This  sound-box  may  consist  of 
a  suitable  diaphragm  41^,  suitablj' secured  in 
the  box,  and  a  stylus  42,  centrallj^  attached  90 
to  the  diaphragm.     Since  the  stj'lus  is  not  re- 

quired to  vibrate,  it  need  not  be  of  tlie  grav- 
itj^  type,  but  maj'  be  mounted  directly  to  the 
diaphragm  and  not  weighted  to  move  up  and 
down.     To  throw  the  nut  out  of  contact  with  95 
the  feed-screw,  a  finger-lever  43  is  secured  to 
said  nut,  and  journaled  in  a  bracket  44,  de- 

pending from  said  lever,  is  a  roller  45,  hav- 
ing a  round  bearing-surface.     A  tubular  ec- 

centric 46  is  provided  with  two  longitudinal  100 

grooves  47  47^,  in  which  the  roller  45  travels. 
A  handle  48,  attached  to  the  eccentric 46,  may 
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be  used  to  raise  or  lower  the  feed-nut,  the 
roller  45  running  in  the  groove  47  when  the 
nut  is  thrown  down  into  con  tact  with  the  feed- 

screw and  said  roller  running  in  the  groove 
47*  when  the  feed  is  thrown  off.  When  the 
nut  is  raised,  the  stylus  is  simultaneously 
raised  from  the  record.  The  sound-box  arm 
may  be  pivoted  at  49  to  permit  the  sound-box 
to  be  swung  out  of  the  way  when  changing 
the  record,  although  this  is  not  absolutely  nec- 
essary. 
Any  suitable  motor  may  be  used  for  run- 

ning the  instrument,  that  shown  being  of  the 
spring  type. 

In  making  the  record  I  take  the  original 
record  -  disk  and  eleetrotj^pe  it.  From  the 
electrotype  I  produce  a  papier-mache  matrix, 
and  this  matrix  is  then  mounted  upon  a  thin 
corrugated  steel  disk,  said  disk  then  serving 
as  the  record-support  and  not  requiring  the 
use  of  a  separate  table-support  made  as  a 
part  of  the  instrument.  The  disk  may  have 
a  record  upon  either  or  both  sides. 

The  operation  of  the  instrument  is  as  fol- 
lows: When  the  motor  is  started,  the  feed- 

shaft  is  rotated,  which  revolves  the  miter- 
gears  and  imparts  the  required  revolution  to 
the  recoi'd- disk.  When  the  nut  is  thrown 
into  contact  with  the  feed-screw,  the  move- 

ment of  the  sound-box  is  lateral  acro.ss  the 
face  of  the  record.  The  record-disk  being 
supported  centrally  upon  a  spring-sustained 
pin  and  having  a  spring-pressed  roller  bear- 

ing upon  its  outer  edge,  the  record  is  held  up 
35  in  contact  with  the  stylus  with  just  the  re- 

quired stress  to  compel  the  stylus  to  follow 
the  sound-grooves.  The  adjusting-screw  26 
may  be  turned  to  throw  the  opposite  edge  of 
the  record-disk  up  to  the  stylus  with  greater 
or  less  force.  It  is  to  be  noted  that  the  cen- 

ter pin,  the  roller,  and  the  stylus  are  in  the 
same  diametrical  line,  and  these  being  the 

25 

30 

40 

only  bearing-points  of  the  record  a  very  sen- 
sitive vibratory  motion  is  given  to  the  free 

edge  of  the  disk  by  the  stylus,  and  the  extent  45 

and  force  of  this  motion  may  be  readilj'^  ad- 
justed by  the  screw  26. 

By  means  of  the  construction  and  arrange- 
ment set  forth  herein  the  construction  of  the 

sound-box  maybe  simplified,  some  of  the  50 
parts  of  the  instrument  dispensed  with,  and 
a  more  uniform  and  reliable  operation  at- 

tained. Instead  of  feeding  the  sound  -  box 
across  the  record  by  a  very  slight  change  in 
the  mechanism  the  record  may  be  fed  later-  55 
ally,  and  the  sound-box  may  be  held  station- ary. 

Various  changes  in  the  form,  proportion, 
and  the  minor  details  of  construction  may  be 
resorted  to  without  departing  from  the  prin-  60 
ciple  or  sacrificing  any  of  the  advantages  of 
this  invention. 

I  claim — 1.  A  record-disk  mounted  upon  a  central 
pin,  a  roller  bearing  upon  the  upper  surface  65 
of  the  disk  near  its  periphery,  moans  for  ad- 

justing the  roller  toward  and  from  the  disk, 
aud  means  for  revolving  the  disk  in  contact 
with  a  stylus  located  in  a  diametrical  line 
with  the  central  pin  and  roller.  70 

2.  In  a  sound-producing  instrument,  a  rec- 
ord -  disk  mounted  upon  a  yielding  central 

support,  a  spring- sustained  roller  bearing 
upon  the  upper  surface  of  the  disk  near  one 
edge,  and  a  stylus  bearing  upon  the  disk  in  75 
a  diametrical  line  with  the  central  support 
and  roller. 

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

FREDERICK  MYERS. 

Witnesses : 
Guy  E.  Padgett, 
Edw^ard  Byrne. 

I 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Marshall  C.  Lef- 

FERTS,  a  citizen  of  the  United  States,  residing 

in  the  city,  count}',  and  State  of  New  York, 
5  have  invented  a  new  and  nsefnl  Improve- 

ment in  the  Art  of  Making  Phonographic 
C^iinders  Composed  of  Celluloid  and  Simi- 

lar Pyroxylin  Compounds,  of  which  the  fol- 
lowing is  a  specifieation. 

ro  This  invention  relates  to  the  process  of 
making  phonographic  cylinders  having  the 
sound-record  on  their  exterior  surfaces  by 
means  of  a  suitable  matrix  consisting  of  a 
copper  electroplate  or  othersuitable  material. 

15  Heretofore  in  molding  phonographic  cyl- 
inders from  the  matrix  such  cj'linders  have 

been  fouud  to  be  imperfect,  owing  to  the  pres- 
ence of  air  contained  between  those  surfaces 

of  the  matrix  and  the  cj'linder  which  are  in 
2o  contact  during  the  process  of  molding;  and 

my  invention  is  designed  to  obviate  this  de- 
fect, as  well  as  to  produce  a  speedy,  efficient, 

and  economical  method  of  molding  such  cyl- 
inders. 

25  The  apparatus  which  I  employ  in  practic- 
ing my  new  process  is  illustrated  in  the  ac- 

companying drawings,  in  which — 
-Figure  1  is  a  perspective  view  of  the  ma- 

trix and  cylinder,  with  their  inclosing  jacket 
30  in  place,  previous  to  their  subjection  to  the 

molding  pressure.  Fig.  2  is  a  sectional  view 
of  Fig.  1,  showing  the  addition  of  an  air- 
pump  or  other  exhausting  instrument;  and 
Fig.  3  is  a  sectional  view  showing  a  modified 

35  form  of  the  matrix  and  cylinder. 
Similar  letters  of  reference  indicate  similar 

parts  throughout  the  several  views. 
In  practicing  ray  process  I  first  make  a  ma- 

trix in  copper  by  electroplating  upon  the 
40  original  wax  record  in  the  manner  now  well 

understood.  Any  suitable  metal  may  be  used 
for  this  matrix.  By  this  means  I  obtain  a 
matrix  which  tas  the  sound-record  in  reverse 
on  its  interior  surface.     In  the  next  step  of 

45  '^y  pi'ocess  I  insert  within  this  matrix  a  cyl- 
inder of  "celluloid,"  or  similar  pyroxylin 

compound,  having  an  outside  diameter 
slightly  smaller  than  the  inside  diameter  of 
the  matrix.     I  next  pass  through  the  interior 

50  of  the  celluloid  cj'linder  Ijdng  within  the  ma- 
trix a  tube  of  thin  soft  vulcanized  rubber 

about  three  times  as  long  as  the  matrix,  and 
turn  the  rubber  tube  over  on  itself  so  as  to 
bring  it  around  the  outside  of  the  matrix, 
thus  completely  inclosing  the  celluloid  cylin-  55 
der  and  the  matrix  and  leaving  the  two  ends 
of  the  rubber  tube  projecting  at  one  end.  I 
then  insert  a  plug  within  the  ends  of  the  rub- 

ber tube,  and  then  adjust  the  ends  of  the 
rubber  over  the  plug.  I  then  place  a  clamp  60 
over  the  plug  and  ends  of  the  rubber  tube 
and  clamp  the  latter  tightly  upon  the  former, 
so  as  to  form  an  air-tight  joint.  The  plug 
contains  a  pipe  fitted  with  a  cock,  this  pipe 
leading  from  the  outer  air  to  the  interior  of  65 
the  inclosing  rubber  tube.  This  stage  of  my 
process  is  illustrated  in  Figs.  1  and  2  of  the 
drawings,  in  which  A  represents  the  matrix. 
B  is  the  celluloid  cylinder.  C  is  the  inclos- 

ing rubber  tube.  D  is  the  plug  containing  70 
the  pipe  p,  having  the  cock  c,  and  E  is  the 
clamp,  having  the  tightening -screw  s.  In 
the  next  step  of  my  process*  I  connect  the 
outer  end  of  the  pipe  p  by  a  flexible  tube  t  or 
other  suitable  means  with  an  air-pump  P  75 
(illustrated  in  Figs.  2  and  3)  or  other  suitable 
exhaust  and  exhaust  the  air  from  between 
the  sides  of  the  inclosing  rubber  tube,  thus 
leaving  a  vacuum  between  the  opposing  sur- 

faces of  the  matrix  and  celluloid  cylinder.  I  80 
then  shut  the  cock  c  and  disconnect  the  ap- 

paratus from  the  air-pump.  In  the  next  step 

of  my  process  I  introduce  the  matrix  and  cel- 
luloid cylinder  thus  inclosed  in  the  exhausted 

jacket,  as  above  described,  into  a  "gun"  or  85 
vessel  containing  steam  under  pressure.  The 
heat  of  the  steam  softens  the  celluloid  cylin- 

der and  the  pressure  on  the  exterior  of  the 
rubber  jacket  forces  the  juxtaposed  surfaces 
of  the  softened  celluloid  cylinder  and  the  90 
matrix  into  close  contact,  thus  reproducing 

in  relief  upon  the  celluloid  cylinder  the  sound- 
record  contained  in  reverse  upon  the  surface 
of  the  matrix.  A  cooling  medium  is  then  in- 

troduced into  the  gun  under  pressure  greater  95 
than  that  of  the  steam,  so  as  to  displace  the 
steam  and  cool  the  celluloid  cylinder  while 
still  under  pressure.  When  the  cylinder  is 
cooled  and  "set,"  the  jacketed  cylinder  and 
matrix  are  withdrawn  from  the  steara-cham-  100 
ber.  The  rubber  jacket  is  then  removed  and 
the  celluloid  cylinder  can  be  separated  readily 
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from  the  matrix  by  the  insertion  of  a  knife 
between  the  two,  so  as  to  admit  air.  In  many 
cases  the  use  of  the  knife  will  not  be  neces- 

sary, as  the  contraction  of  the  celluloid  itself 
5  will  be  sufficient  to  admit  air  between  the  op- 

posing surfaces. 
I  do  not  limit  m\^self  to  the  use  of  steam  in 

the  above  operation,  as  heated  air  under  pres- 
sure or  hot  water  under  pressure  or  any  heated 

10  fluid  under  pressure  would  answer  the  pur- 
pose, nor  is  it  necessary  that  the  fluid  itself 

should  be  heated,  as  the  celluloid  cylinder 
may  be  softened  by  a  suitable  solvent,  such 
as  amyl  acetate,  applied  to  the  surface  thereof 

15  prior  to  the  subjection  of  the  jacketed  matrix 
and  celluloid  cylinder  to  the  pressure  of  the 
fluid  under  pressare.  I  prefer,  however,  the 
use  of  steam  as  being  more  convenient  and 
also  prefer  to  partially  soften  tlie  surface  of 

20  the  celluloid  by  the  use  of  a  solvent  in  addi- 
tion to  the  use  of  heat,  for  I  And  that  the  sol- 
vent has  a  beneficial  effect  in  causing  the  cel- 

luloid to  flow  more  evenly  under  the  influence 
of  heat  and  pressure. 

25  In  P^ig.  3  I  have  shown  a  slight  modification 
of  the  shape  of  the  matrix  and  celluloid  cyl- 

inder. As  the  phonographic  instruments  are 
made  of  a  standard  size  and  fitted  for  wax 
cylinders  of  a  uniform  diameter,  and  many 

30  of  these  instruments  are  now  in  use,  and  it  is 
desirable  that  they  can  be  used  both  with  the 
standard  wax  cj'liuders  now  in  general  use  as 
well  as  the  celluloid  cylinders,  and  as  the  cel- 

luloid cylinders  can  be  economically  made 
35  thinner  and  with  a  considerably  larger  inte- 

rior diameter  than  the  wax  cylinders,  owing 
to  the  nature  of  the  material,  it  is  necessary 
to  so  construct  the  celluloid  cylinders  that 
they  will  fit  on  the  mandrel  of  the  machine 

40  which  is  suited  to  the  size  of  the  ordinary  wax 
cylinders,  and  my  modification  is  designed  to 
efliect  this  object.  In  Fig.  3  the  copper  matrix 
A  is  shown  as  made  with  a  permanent  flange/ 
upon  it,  projecting  into  the  interior  of  the 

45  matrix,  the  interior  diameter  of  this  flange  be- 
ing about  the  size  requisite  to  fit  upon  the 

mandrel  of  the  machine.  After  the  matrix 
and  inner  celluloid  cylinder  have  been  placed 

within  the  jacket  D  a  removable  flange/'  is 
50  screwed  upon  or  otherwise  suitablj'  fastened 

to  the  other  end  of  the  matrix  A,  and  during 
the  moldingoperation,  of  course,  the  celluloid 
cylinder  B  will  take  the  shape  of  this  shaped 
matrix  A,  and  thus  fit  upon  the  mandrel  of 

55  the  machine. 
I  do  not  limit  myself  to  the  particular  mode 

of  constructing  the  jacket  by  means  of  a  rub- 
ber tube  as  herein  described  nor  to  the  use 

of  rubber  solely,  for  anj'  suitable  material 
60  will  do  and  any  mode  of  constructing  the 

jacket  which  incloses  the  matrix  and  cellu- 
loid cylinder  in  a  collapsible  chamber  from 

which  the  air  can  be  exhausted  may  be  adopt- 
ed, nor  do  I  confine  myself  to  the  use  of  a 

65  fluid-pressure  to  press  the  surfaces  of  the  ma- 
trix and  celluloid  cj'^linder  into  contact,  for, 

if  desired,  mechanical  pressui'e,  such  as  an 

expansible  mandrel,  may  be  employed  for 
this  purpose. 

Where  I  have  used  the  word  "celluloid"  in  70 
this  specification  and  the  claims,  I  refer  to 

pyroxylin  compounds  similar  to  "celluloid," which  is  the  trade-name  of  the  best  of  these 
compounds. 

Having  thus  described  my  invention,  what  75 

I  claim  is — 
1.  The  improvement  in  the  art  of  making 

phonographic  sound  -  records  composed  of 
"celluloid"  and  similar  pyroxylin  com- 

pounds, which  consists  in  the  following  steps:  80 

first,  placing  a  "celluloid"  cylinder  within  a 
matrix  having  a  sound-record  on  the  interior 
surface  thereof;  second,  placing  said  matrix 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber;  85 
third,  subjecting  the  said  jacketed  matrix  and 
cylinder  to  heat  and  pressure;  fouilh,  cool- 

ing said  matrix  and  cylinder,  and  separating 
the  one  from  the  other,  substantially  as  de- 

scribed. 90 
2.  The  improvement  iu  the  art  of  making 

phonographic  sound  -  records  composed  of 
"celluloid"  and  similar  pyroxylin  com- 

pounds which  consists  in  the  following  steps: 

first,  placing  a  "celluloid"  cylinder  within  a  95 
matrix  having  a  sound-record  on  the  interior 
surface  thereof;  second,  placing  said  matrix 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  subjecting  said  jacketed  matrix  and  100 
cylinder  to  the  action  of  a  heated  fluid-pres- 

sure; fourth,  cooling  said  matrix  and  cylin- 
der, and  separating  the  one  from  the  other, 

substantially  as  described. 
3.  The  improvement  in  the  art  of  making  105 

phonographic   sound  -  records  composed  of 
"celluloid"    and    similar    pyroxylin    com- 

pounds, which  consists  in  the  following  steps: 

first,  placing  a  "celluloid"  cylinder  within  a 
matrix  having  a  sound-record  on  the  interior  no 
surface  thereof;  second,  placing  said  matrix 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  heating  said  jacketed  matrix  and  cylin- 

der; fourth,  subjecting  said  heated  jacketed  115 
matrix  and  cylinder  to  pressure;  fifth,  cooling 
said  matrix  and  cylinder,  and  separating  the 
one  from  the  other,  substantially  asdescribed. 

4.  The  improvement  in  the  art  of  making 
phonographic   sound  -  records  composed   of  120 
"celluloid"    and    similar    pyroxylin     com- 

pounds, which  consists  in  the  following  steps: 

first,  placing  a  ".celluloid"  cjdinder  within  a 
matrix  having  a  sound-record  on  the  interior 
surface  thereof ;  second,  placing  said  matrix  125 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  heatingsaid  jacketed  matrix  and  cylin- 

der; fourth,  subjecting  said  jacketed  matrix 
and  cj^inder  to  fluid-pressure;  fifth,  cooling  130 
said  matrix  and  cylinder,  and  separating  the 
one  from  the  other,  su  bstantially  as  described, 

5.  The  improvement  in  the  art  of  making 
phonographic  sound  -  records   composed  of 



672,909 

"celluloid"  and  .  similar  pyroxylin  com- 
pounds, which  consists  in  the  followino: steps: 

first,  softening  the  surface  of  a  "celluloid" 
cylinder  with  a  solvent,  and  placing  it  within 

5  a  matrix  having  a  sound-record  on  the  interior 
surface  thereof;  second,  placing  said  matrix 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  subjecting  said  jacketed  matrix  and 

to  cylinder  to  heat  and  pressure;  fourth,  cooling 
said  matrix  and  cylinder,  and  separating  the 
one  from  the  other,  substantially  as  described. 

6.  The  improvement  in  the  art  of  making 
phonographic   sound  -  records   composed   of 

15  "celluloid"  and  similar  pyroxj'lin  com- 
pounds, which  consists  in  the  following  steps : 

first,  softening  the  surface  of  a  "celluloid" 
cjiinderwith  a  solvent,  and  placing  it  within 
a  matrix  having  a  sound-record  on  the  interior 

20  surface  thereof;  second,  placing  said  matrix 
and  cjdinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  subjecting  said  jacketed  matrix  and 
cylinder  to  the  action  of  a  heated  fluid-pres- 

25  sure;  fourth,  cooling  said  matrix  and  cylin- 
der, and  separating  the  one  from  the  other, 

substantially  as  described. 
7.  The  improvement  in  the  art  of  making 

phonographic  sound  -  records   composed   of 
30  "celluloid"  and  similar  pyroxylin  com- 

pounds, which  consists  in  the  following  steps: 

first,  softening  the  surface  of  a  "celluloid" 
cylinder  with  a  solvent,  and  placing  it  within 
a  matrix  ha vinga  sound-record  on  the  interior 
surface  thereof;  second,  placing  said  matrix  35 
and  cylinder  within  a  collapsible  chamber 
and  exhausting  the  air  from  said  chamber; 
third,  heating  said  jacketed  matrix  and  cylin- 

der; fourth,  subjecting  said  heated  jacketed 
matrix  and  cj'linder  to  pressure;  fifth,  cooling  40 
said  matrix  and  cylinder,  and  separating  the 
one  from  the  other,  substantially  as  described. 

8.  The  improvement  in  the  art  of  making 
phonographic  sound  -  records  composed  of 
"celluloid"  and  similar  pyroxylin  com-  45 
pounds,  which  consists  in  the  following  steps : 

first,  softening  the  surface  of  a  "celluloid" cylinder  with  a  solvent  and  placing  it  within 
a  matrix  having  a  sound-record  on  the  interior 
surface  thereof;  second,  placing  said  matrix  50 
and  cylinder  within  a  collapsible  chamber, 
and  exhausting  the  air  from  said  chamber; 
third,  heating  said  jacketed  matrix  and  cylin- 

der; fourth,  subjecting  said  jacketed  mati'ix 
and  cylinder  to  fluid-pressure;  fifth,  cooling  55 
said  matrix  and  cylinder,  and  separating  the 
one  from  the  other,  substantially  as  described. 

MARSHALL  C.  LEFPERTS. 

In  presence  of — J.  R.  Halsey, 
A.  TiSCHLER. 
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to  all  whoTtv  it  may  concern: 
Be  it  known  that  T,  William  T.  Geltz,  a 

citizen  of  the  United  States,  residing  at  Mans- 
field, in  the  county  of  Richland  and  State 

5  of  Ohio,  have  invented  certain  new  and  use- 
ful Improvements  in  Graphophones,  Phono- 

graphs, or  Talking-Machines;  and  I  do  de- 
clare the  following  to  be  a  full,  clear,  and 

exact  description  of  the  invention,  such  as 
ro  will  enable  others  skilled  in  the  art  to  which 

it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, and  to  the  letters  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

15  tion. 
My  invention  relates  to  improvements  in 

graphophones,  phonographs,  or  talking-ma- 
chines; and  the  objects  of  my  invention  are, 

first,  to  arrange  any  number  of  reeord-cyl- 
20  inders  so  they  can  be  attached  to  a  grapho- 

phone  or  phonograph,  the  said  cylinders  so 
arranged  that  thej^  can  be  operated  by  the 
mechanism  operating  said  machines,  either 
coin-controlled  or  otherwise,  and,  second,  to 

25  supply  a  novel,  cheap,  durable,  and  efficient 
device  for  the  purpose  stated.     These  objects 
I  accomplish  bj'  the  mechanism  illustrated  in 
the  accompanying  drawings,  in  which — 

Figure  1  is  an  end  elevation  of  a  grapho- 
30  phone,  showing  end  view  of  my  improved 

cylinder -attachment  device  secured  upon 
said  machine.  Fig.  2  is  a  front  elevation  to 
show  more  fully  the  general  construction  and 
arrangement  of  the  parts  constituting  my  in- 

35  vention.  Fig.  3  is  an  enlarged  view  of  a  por- 
tion of  one  of  the  record-cylinders  to  show 

more  fully  the  mechanism  to  connect  the 

same  to  tlie  graphophone.  Fig.  4  is  an  en- 
larged view  of  one  of  the  links  constituting 

40  the  chain  and  bearings  for  the  cylinder-jour- 
nals. 

Similar  letters  of  reference  indicate  the 
same  parts  throughout  the  several  views. 

In  the  accompanying  drawings,  A  indicates 
45  a  graphophone  of  general  construction  now 

in  general  use.  The  construction  of  the  ma- 
chine I  shall  not  describe,  as  I  do  not  make 

any  claim  for  the  same,  only  to  show  the  com- 
bination of  the  machine  with  my  improve- 

50  ment. 
B  indicates  a  metal  or  wood  case  secured 

upon  the  top  of  the  graphophone-case  by  any 
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suitable  mechanism.  Each  end  of  the  case  is 

provided  with  the  box-bearing  C,  and  in  which 
are  journaled  the  sprocket-wheel  shafts  D. 

The  sprocket-wheels  E  are  composed  of  a 
center  hub  F,  having  four  arms  radiating 
from  the  center.  Said  arms  are  forked  at 

their  ends,  and  in  the  same  mesh  the  jour- 
nals G,  formed  upon  each  end  of  the  record- 

cylinders  H.  The  sprocket-wheels  are  four 
in  number,  two  secured  upon  the  upper  shaft 

D  and  two  upon  the  lower  shaft  D'.  The 
said  sprocket-wheels  are  placed  a  sufhcient 
distance  apart  to  allow  the  record-cylinders  65 
to  pass  between  the  same. 

I  indicates  an  endless  chain,  which  is  com- 
posed of  a  series  of  journal-bearings  J  and 

bar  connections  K.  The  portion  J  is  com- 
posed of  a  center  hub  L,  provided  in  the  cen-  70 

ter  with  the  hole  M  to  receive  the  journals 
G,  audit  is  also  provided  upon  each  side  and 
in  line  with  the  center  with  the  bifurcated 
lugs  N  to  receive  the  ends  of  the  connections 
K,  which  are  hinged  within  the  bifurcations  75 
and  held  in  position  by  the  pins  O,  passing 
through  the  hole  in  the  connections  K  and 
bifurcated  lugs  N.  A  chain  of  this  construc- 

tion is  placed  at  each  end  of  the  cj'linders, 
each  cylinder  journaled  at  each  end  and  80 
placed  in  the  bearings  J,  forming  part  of  the 
chain.  The  chains  connecting  the  cj^linders 
are  supported  by  the  shafts  and  sprocket- 
wheels,  as  shown  in  Figs.  1  and  2.  Either 
the  upper  or  lower  shaft  is  made  to  extend 
through  the  end  of  the  case  B  to  receive  the 
crank  P  to  operate  and  change  the  position 
of  the  cylinders  through  the  action  of  the 
sprocket  wheels  and  chain  to  any  position  re- 

quired to  be  operated  upon  by  the  power 
mechanism  operating  the  graphophone. 

In  Fig.  3  I  have  shown  a  device  to  connect 
the  record-cylinders  to  the  driving  mechan- 

ism to  rotate  the  same.  The  upper  pulley- 
shaft  Q  is  squared  upon  the  inner  end  R,  also  95 
the  ends  S  of  the  cylinder-journals  G.  A 
sleeve  T,  pi-ovided  with  a  square  hole  through 
its  center,  is  placed  upon  the  shaft  R,  and  a 
coil-spring  U  surrounding  the  said  shaft  and 
placed  between  the  sleeve  T  and  collar  V.  10 
When  the  operator  wishes  to  change  from 
one  cylinder  to  another,  he  moves  the  slide 
from  off  the  end  of  the  cylinder-shaft  and 
then  turns  the  crank  Pone-fourth  of  a  revo- 

85 

90 
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lution,  which  will  bring  into  position  the  next 
cylinder  in  line  with  the  sleeve  T.  The  sleeve 
is  then  released,  and  the  expansion  of  the 
spring  will  force  the  sleeve  upon  the  end  of 
the  cylinder-shaft  into  the  position  shown  in 
Fig.  3. 

I  do  not  wish  to  limit  mj'self  to  placing  the 
series  of  cylinders  in  a  vertical  position. 
They  may  be  placed  horizontal  or  upon  an  in- 

cline without  departing  from  the  object  of 
the  invention. 

I  have  not  shown  any  coin-controlling  mech- 
anism, for  any  devices  now  in  use  are  appro- 

priate. 
Having  fully  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  In  combination  with  a  talking-machine, 
of  a  casing  connected  with  the  case  thereof, 
two  shafts  mounted  in  said  casing  at  the  up- 

per and  lower  portions  thereof,  sprocl^et- 
wheels  mounted  upon  saidshaftsand  having 
semicircular  depressions  in  their  arms,an  end- 

less chain  passing  around  said  sprockets,  and 
records  journaled  in  the  links  of  said  chains,  25 
and  adapted  to  have  their  shafts  rest  in  the 
depressions  of   the  sprockets  to  guide   the 
chains  therearound. 

2.  In  combination  with  a  talking-machine, 
the  record-holding  device  consisting  of  a  pul-  30 
ley-shaft  having  a  squared  end  and  a  spring- 
actuated  sleeve,  of  a  casing  connected  with 
the  case  of  the  machine,  two  shafts  mounted- 
in  said  casi ng,  sprocket-wheels  mounted  upon 
said  shafts  and  having  depressions  in  their  35 
arms,  an  endless  chain  passing  around  said 
sprockets,  and  records  journaled  in  the  links 
of  said  chains  and  adapted  to  have  their 
shafts  rest  in  the  depressions  of  the  sprockets 
to  guide  the  chains  therearound.  40 

In  testimonj'  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

WILLIAM  T.  GELTZ. 
Witnesses: 

George  Brinkerhoff, 
Charles  Baer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  A.  Hull,  of  New 

Haven,  in  the  county  of  New  Haven  and  State 
of  Connecticnt,  have  invented  anew  Improve- 

5  ment  in  Attachments  for  Phonographs;  and 
I  do  hereby  declare  the  following,  when  taken 
in  connection  with  the  accompanying  draw- 

ings and  the  letters  of  reference  marked  there- 
on, to  be  a  full,  clear,  and  exact  description 

lo  of  the  same,  and  which  said  drawings  consti- 
tute part  of  this  specification,  and  i-epresent, 

in — 
Figure  1,  a  front  view  of  a  phonograph  hav- 

ing my  attachments  applied  thereto;  Fig.  2, 
15  a  top  view  of  the  same;  Fig.  3,  a  gate-end 

view;  Fig.  4,  a  perspective  view  of  the  j'oke 
detached;  Fig.  5,  a  perspective  view  of  the 
auxiliary  bearing;  Fig.  6,  a  perspective  view 
of  the  sleeve  and  the  parts  carried  thereby, 

20  the  diaphragm-arm  being  broken  away;  Fig. 
7,  a  perspective  view  of  the  cylinder-shell; 
Fig.  8,  a  sectional  view  showing  the  cylinder- 
shell  mounted  upon  the  usual  cylinder-bear- 
ing. 

25  This  invention  relates  to  an  improvement 
in  attachments  for  phonographs  whereby  a 

"  home"  or  small  phonograph  may  be  readily 
transformed  into  a  "concert-grand"  or  large 
phonograph,  or,  in  other  words,  a  phonograph 

30  adapted  to  employ  small  cj'linder- records 
changed  to  operate  with  a  large  cylinder-rec- 

ord, the  object  of  the  invention  being  to  so 
construct  the  attachment  that  it  can  be  read- 

ily applied  to  and  removed  from  a  phonograph 
35  and  without  requiring  careful  adjustment  of 

parts ;  and  it  consists  in  the  construction  here- 
inafter described,  and  particularly  recited  in 

the  claims. 
The  body  A  of  the  phonograph  is  of  ordinary 

40  construction,  provided  at  one  end  with  a  bear- 
ing B  for  one  end  of  the  mandrel  feed-screw, 

a  bearing  B'  near  the  center,  and  at  the  op- 
posite end  with  a  swinging  gate  C  and  at  the 

rear  with  a  bearing-rod  D.    To  adapt  a  small 
45  machine  to  receive  and  operate  with  a  large 

record,  I  remove  the  mandrel  feed-screw  E, 

and  into  the  bearings  B  B'  thereof  I  insert  a 
yoke  comprising  a  bar  F,  provided  at  one 
side  with  a  projecting  trunnion  G,  adapted 

50  to  enter  the  bearing  B',  and  at  the  opposite 
end  with  a  block  PI,  having  an  opening  H' 
therein,  adapting  that  end  to  be  secured  to 

the  bearing  B  bj'a  bolt  h,  extending  through 
the  opening  in  which  a  pointed  center  was 
formerly  mounted  as  a  support  for  the  man-  55 
drel  feed-screw,  and  from  the  bar  and  head 
are  upwardly-extending  arms  IJ,  correspond- 

ing to  the  bearings  B  B'.     Extending  rear- 
wardlj"  from  the  head  is  an  arm  K,  having  an 
opening  L  therein,  adapting  it  to  be  passed  60 
over  the  back  rod  D.     As  an  additional  sup- 

port for  the  yoke  I  preferably  form  the  bar 

F  with  a  foot  F',  which  bears  upon  the  body 
A.     The  arm  I  is  formed  with  an  opening  l, 

adapted  to  receive  the  bearing-point  B^, which  65 
was  before  mounted  in  the  bearing  B,  and 

the  arm  J  will  have  an  opening  -J',  through 
which  the  mandrel  pas.ses.     Preferably  the 

arm  .J  will  have  a  slotted  plate  J-  adjustably' 
secured  to  one  of  its  side  faces  and  notched  70 
at  its  upper  end,  which  extends  into  the  line 

of  the  opening  J'  and  so  that  the  bearing  for 
the  said  feed-screw  is  made  adjustable.     In 
place  of  the  usual  sleeve  on  the  back  rod  D,  I 
employ  a  sleeve  M,  provided  at  one  end  with  75 
a  diaphragm-arm  N,  which  instead  of  extend- 

ing rearward  over  the  mandrel  extends  for- 
ward beneath  it  and  upward  over  the  same, 

as  clearly  shown  in  Fig.  8.     At  the  oppo- 
site end  the  sleeve  M  is  provided  with  an  80 

upwardly- extending  nut-arm  O,   having  a 
head  O'  at  its  upper  end,  adapted  to  support 
a  feed-nut  arm  P,  and  this  head  O'  is  pro- vided at  its  outer  end  with  a  raised  boss  Q, 
through  which  an  adjusting-screw  R  extends  85 
to  bear  upon  the  feed-nut  arm  P,  which  passes 
beneath  the  boss,  so  as  to  depress  the  same 
with  more  or  less  friction  upon  the  mandrel 
feed-sci-ew  E.     This   mandrel   feed-screw  is 
mounted  in  the  bearings  formed  at  the  upper  90 

ends  of  the  arms  I  J,  one  end  centered  on  the   ' 
bearing-point  B-  and  its  center  supported  by 
the  arm  J.     To  support  the  opposite  end  of 
the  mandrel,  I  employ  a  gate  extension  S, 
which  is  secured  to  the  gate  C  by  a  bolt  C,  95 
extending  through  the  opening  in  which  the 
bearing-point   was  mounted,  and  to  adjust 
the  extension  I  employ  adjusting-screws  c  c, 
which  pass  down  through  the  extension  and 
bear  upon  the  gate.     The  extension  is  pro-  100 
vided  at  its  upper  end  with  an  opening  S', 
adapted  to  receive  the  bearing-point  T,  which 
was  previously  mounted  in  the  gate  C.     Over 
the  ordinary  cylinder-bearing  U  on  the  feed- 
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screw  mandrel  I  place  a  cylinder-shell  V  of 
suitable  size  to  receive  and  support  a  large 
record.  As  before  stated,  the  diaphragm- 
arm  M  extends  above  the  enlarged  cylin- 

der -  shell  and  preferably  is  provided  with 
an  opening  to  receive  a  collar  W,  which  is 
screw-threaded  into  the  upper  end  of  the  arm, 
which  collar  receives  the  ordinary  diaphragm, 
and  as  this  collar  is  adjustable  it  is  apparent 
that  the  diaphragm  may  be  adjusted  to  or 
from  the  record  on  the  mandrel.  On  the  man- 

drel feed-screw  E  is  the  usual  driving-pulley 
X,  which  for  large  cylinders  will  preferably 
be  larger  than  that  used  for  small  cylinders, 
and  on  the  head  H  is  a  boss  Y,  which  guides 
the  belt  and  prevents  it  from  slipping  from 
the  driving-pulley  and  prevents  the  removal 
of  the  shaft.  It  will  thus  be  seen  that  the 

same  mandrel  feed-screw  and  the  points  for 
8o  supporting  the  same  are  employed  as  in  small 

machines  of  usual  construction.  The  frame 

is  the  same,  and  therefore  the  onlj'  parts  nec- 
essary to  adapt  a  small  machine  to  operate 

with  a  large  record  are  the  yoke,  sleeve,  and 
its  adjacent  parts,  gate  extension,  and  a  cyl- 

inder-shell. These  partsareso  simple  in  con- 
struction that  they  may  be  readily  cast  and 

adapted  to  be  applied  to  machines  as  found 
on  the  market. 

Having  fully  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  In  a  phonograph,  the  combination  with 
the  usual  mandrel-feed-screw  bearings,  man- 

35  drel  feed-screw,  swinging  gate  and  mandrel- 
support,  of  a  yoke  adapted  to  be  mounted  in 
the  said  mandrel-feed-screw  bearings,  said 
yoke  provided  with  upwardly-extending  arms 
for  supporting  the  said  mandrel  feed-screw, 

40  an  upwardly-extending  gate  extension  adapt- 
ed to  be  secured  to  the  said  swinging  gate, 

and  adapted  to  cari-y  the  said  mandrel-sup- 
port at  its  upper  end,  a  back-rod  sleeve  car- 

rying a  diaphragm-arm,  and  a  cylinder-shell, 
45  substantially  as  described. 

2.  In  a  phonograph,  the  combination  with 
the  usual  bearings  for  the  mandrel  feed-screw, 
the  mandrel  feed  -,'screw,  the  back  rod,  the 
swinging  gate  and  the  support  for  the  man- 

50  drel,  of  a  yoke  adapted  to  be  mounted  in  the 
said  bearings  for  the  mandrel  feed-screw,  and 
formed  with  upwardly-extending  arms  with 
bearings  for  the  said  mandrel  feed-screw,  a 
rearwardly- extending  arm  for  engagement 

25 
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with  the  said  back  rod,  a  gate  extension  adapt-  5  5 
ed  to  be  secured  to  the  said  swinging  gate, 

and  adapted  at  its  upper  end  to  cari-y  the  said 
support  for  the  mandrel,  a  sleeve  mounted 
upon  the  back  rod  and  carrying  a  diaphragm- 
arm  which  extends  forward  below  the  man-  60 
drel  and  upward  above  the  same,  the  said 
mandrel-arm  carrying  at  its  upper  end  an  ad- 

justable collar  adapted  to  receive  a  dia- 
phragm, substantially  as  described. 

3.  In  a  phonograph,  the  combination  with  65 
the  usual  bearings  for  the  mandrel  feed-screw, 
mandrel  feed-screw,  back  rod,  swinging  gate, 
and  support  for  the  mandrel,  of  a  yoke  adapt- 

ed to  be  mounted  in  the  said  bearings  for  the 
mandrel  feed  -  screw,  and  formed  with  up-  70 
wardly-extending  arms  having  bearings  for 
the  said  mandrel  feed-screw,  a  rearwardly- 
extending  arm  for  engagement  with  the  said 
back  rod,  a  gate  extension  adapted  to  be  se- 

cured to  the  said  swinging  gate  and  adapted  75 
at  its   upper  end  to  carry  the  said  support 
for  the  mandrel,  a  sleeve  mounted  upon  the 
said  back  rod,  and  carrying  a  diaphragm-arm 
which  extends  forward   below  the  mandrel 
and  upward  above  the  same,  substantially  as  80 
described. 

4.  In  a  phonograph,  the  combination  with 
the  usual  bearings  for  the  mandrel  feed-screw, 
mandrel  feed-screw,  back  rod,  swinging  gate 
and  support  for  the  mandrel,  of  a  yoke  adapt-  85 
ed  to  be  mounted  in  the  said  bearings  for  the 
mandrel  feed -screw,  and  formed  with  up- 

wardly-extending arms  having  bearings  for 
the  said  mandrel  feed-screw,  a  rearwardly-ex- 
tending  arm  for  engagement  with  the  said  90 
back  rod,  a  gate  extension  adapted  to  be  se- 

cured to  the  said  swinging  gate,  and  adapted 
at  its  upper  end  to  carry  the  said  support  for 
the  mandrel,  a  sleeve  mounted  upon  the  said 
back  rod  and  carrying  a  diaphragm-arm  and  95 
a  nut-arm  formed  at  its  upper  end  with  a 
head  adapted  to  support  a  feed-nut  arm,  said 
head  formed  with  a  boss  to  receive  an  adjust- 

ing-screw which  bears  upon  said  feed -nut 
arm,  and  a  cylinder  adapted  to  be  set  over  loc 
the  mandrel,  substantially  as  described. 

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

ing witnesses. 
HENRY  A.  HULL. 

Witnesses: 
Fred.  C.  Earle, 
George  D.  Seymour. 
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To  all  whom  it  may  ooncern: 
Be  it  known  that  we,  William  T.  Baker 

and  Benjamin  F.  Clayton,  residing  at  Louis- 
ville, in  the  county  of  Jefferson  and  State  of 

5  Kentucky,  have  invented  a  new  and  Improved 
Multiple  Phonogram  or  Record  Holder,  of 
which  the  following  is  a  .specification. 

This  invention  relates  to  improvements  in 
graphophones,  phonographs,  and  other  sound 

lo  producing  and  reproducing  instruments;  and 
it  more  especially  has  for  its  purpose  to  pro- 

vide an  improved  means  for  supporting  a  plu- 
ralitj'  of  phonograms  or  recorders  coopera- 

tively with  the  stylus  and  stylus-operating 
15  mechanism  in  such  manner  that  anj^  one  of 

a  set  of  phonograms  or  records  can  be  quickly 
and  conveniently  set  to  an  operative  posi- 

tion— that  is,  in  engagement  with  the  stylus — 
without  disturbing  the  remaining  ones  of  the 

20  phonograms  or  recorders. 
Primarily  our  invention  seeks  to  provide  a 

mechanism  of  the  character  stated  of  a  very 
simple  and  economical  construction  capable 
of  being  easily  manipulated  and  to  effectively 

25  serve  for  its  intended  jDurposes,  the  same  be- 
ing so  ax'ranged  as  to  readily  cooperate  with 

any  of  the  well-known  types  of  graphophones 
or  phonograph  stylus-carrier  and  the  operat- 

ing mechanisms  therefor. 
30  Our  invention  in  its  complete  make-up  in- 

cludes a  simple  and  easily-operated  means  for 
setting  the  record-carrier  to  bring  any  desired 
one  of  the  records  into  the  proper  position  to 
engage  the  stylus  and  simultaneously  provide 

35  a  stable  bearing  for  one  end  of  the  shaft  or 

spindle  can*ying  the  record  to  be  operated, 
whereby  to  positively  hold  the  said  record  in 
a  true  alinement  with  the  movement  of  the 
stylus  and  reduce,  as  it  were,  the  danger  of 

40  irregular  or  a  lateral  scraping  action  of  the 
stylus  on  the  record  lines  or  waves  to  the 
minimum,  the  same  setting  devices  being  also 
operatively  connected  with  detent  mechan- 

ism for  holding  the  record-carrier  to  any  of 
45  its  set  positions. 

In  its  subordinate  featui-es  our  invention 
consists  in  certain  details  of  construction  and 
novel  combination  of  parts,  all  of  which  will 
be  hereinafter  fully  described,  and  particu- 

50  larly  pointed  out  in  the  claims,  reference  be- 

ing had  to  the  accompanying  drawings,  in 

which — Figure  1  illustrates  our  invention  as  applied 
for  use  in  connection  with  a  graphophone. 
Fig.  2  is  a  side  view  of  our  invention,  so  much  55 
of  the  gear  mechanism  and  supporting-frame 
being  shown  as  is  necessary  to  illustrate  the 
general  arrangement  of  the  same.  Fig.  3  is 
a  plan  view  of  the  parts  shown  in  Fig.  2.    Fig. 
4  is  an  end  elevation  of  the  same.     Fig.  5  is  60 
a  transverse  section  thereof,  taken  on  the  line 
5  5  of  Fig.  4;  and  Fig.  6  is  a  detail  view  of 
the  combined  end  bearing-frame  and  detent 
devices  hereinafter  referred  to. 

In  the  practical  construction  our  improve-  65 
ment  embodies  in  its  make-up  a  suitably-con- 

structed supporting-frame,  (indicated  iDy  lin 
the  drawings,)  in  which  the  drive  mechanism 
for  imparting  motion  to  the  record  or  phono- 

gram cylinder  is  mounted.  This  mechanism  70 
may  be  of  any  approved  construction,  as  it, 
l^er  se,  forms  no  part  of  our  invention. 

In  the  drawings,  2  indicates  one  of  a  train 
of  drive-gears  of  the  said  mechanism  which 
meshes  with  the  gear  3^  on  the  supplemental  75 
drive-shaft  3,  the  front  end  of  which  extends 
beyond  the  front  plate  1^  of  the  frame  1  and 
carries  a  gear  4,  which  acts  as  the  driver  for 
imparting  motion  to  any  one  of  the  several 
spindles  upon  which  the  phonograms  or  rec-  80 
ords  are  mounted,  as  will  presently  be  fully 

explained. 
Projected  outward  at  right  angles  from  the 

front  plate  1^  is  a  rigidly-held  shaft  5,  which 
extends  in  a  plane  parallel  with  the  line  of  85 
movement  of  the  stylus.  Upon  the  shaft  5  is 
rotatably  mounted  a  carrier  consisting  of  a 
circular  disk  6,  centrally  apertured  to  fit 
loosely  upon  the  shaft  5.  This  disk  has  an 
outwardly -extending  tubular  hub  6",  into  90 
which  the  shaft  5  extends  when  the  parts 
are  assembled,  as  .shown.  The  outer  end  of 
the  hub  6^  is  loosely  mounted  in  the  standard 
7,  projected  up  from  the  base  8,  and  the  ex- 

treme end  of  the  hub  6*  carries  a  dial  6'',  hav-  95 
ing  indicating  characters  6° — one  for  each 
record  or  phonogram — mounted  upon  the  car- 

rier 6.  The  standard  7  is  preferably  formed 
of  spring  metal,  and  the  lower  end  of  the  same 
has  a  foot,  whereby  it  can  be  conveniently  100 
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secured  to  the  base  a,  and  the  said  lower  end 

is  slotted,  as  at  7^,  the  reason  of  which  will 
presently  appear. 

Fixedly  secured  to  and  projected  outward 
5  from  the  circular  disk  6  is  a  series  of  spindles 

9,  of  a  proper  diameter  to  receive  and  hold 
the  records  or  phonograms.  All  of  the  spin- 

dles 9  are  of  such  length  that  their  outer 
edges  will  pass  closely  to  the  inner  face  of  the 

lo  upwardly-extending  portion  7'^  of  the  standard 
7,  the  said  inner  face  of  the  standard  being 
formed  with  a  socket  7",  which  when  the  de- 

sired one  of  the  records  is  brought  into  posi- 
tion serves  as  a  bearing  for  the  outer  end  of 

15  the  spindle  upon  which  such  record  is  mount- 
ed, and  thereby  provides  for  holding  both 

ends  of  the  spindle  in  proper  position  to  se- 
cure a  uniform  rotation  of  the  record  and 

maintain  it  in  such  proper  relation  to  the  sty- 
20  lus  as  to  effect  a  reproduction  of  the  sounds 

with  but  a  minimum  scratching  or  rasping 
action.  All  of  the  spindles  9  have  their  axis 
arranged  in  a  like  concentric  line  with  the 
shaft  5,  and  the  inner  end  of  each  spindle  is 

25  projected  through  the  disk  6  and  carries  a 

gear-wheel  9'^. 
By  arranging  the  parts  in  the  manner  de- 

scribed it  is  manifest  that  as  anj'  one  of  the 
record-holding  spindles  is  brought  up  into  an 

30  operative  position  its  gear-wheel  9*  will  be 
brought  into  mesh  with  the  driver  gear-wheel 
4,  hereinbefore  referred  to. 
The  peripheral  edge  of  the  disk  6  has 

notches  6*^,  one  for  each  record-holding  spin- 35  die,  with  any  one  of  which  when  moved  in 
proper  position  a  pivoted  detent  or  locking- 
latch  10  engages,  said  latch  being  spring-held 
to  its  locking  position,  as  shown  in  the  draw- 

ings.    The  outer  end  of  the  locking-latch  10 
40  passes  through  the  slotted  portion  7*  of  the 

standard  7  and  terminates  in  an  upwardly- 
projecting  finger-lift  10*^.  The  locking  mem- 

ber 10  is  also  provided  with  a  wedge  portion 
10%  which  lies  on  a  contra  wedge  portion  7s, 

45  formed  on  the  inner  face  of  the  standard  7,  the 
two  portions  7s  and  10*=  being  so  arranged  rel- 

atively that  when  the  finger  end  of  the  mem- 
ber 10  is  lifted  its  end  10^  will  be  forced  down 

out  of  engagement  with  the  notch  in  the  disk 
50  6,  and  at  the  same  time  the  wedge  portion 

10'^  will  engage  the  standard  7  and  spring  it 
out  sufiiciently  to  move  its  upper  or  socket 
end  from  engagement  with  the  outer  end  of 
that  spindle   9   last  journaled   in   the  said 

55  socket,  and  thereby  leaves  the  record-carrier 
free  to  rotate  upon  its  shaft,  and  when  so 
freed  the  carrier  can  be  turned  to  bring  any 
one  of  the  other  records  and  its  supporting- 
spindle  into  a  proper  operative  position,  which 

60  movement  is  effected  by  turning  the  dial  6'" 
to  bring  the  desired  member  or  character 
thereon  in  line  with  the  index  on  the  outer 
face  of  the  standard  7. 

We  are  aware  that  multiple-record-hold- 
65  ing  means  have  heretofore  been  provided  and 

generically  we  make  no  claim  therefor.  Our 
invention,  so  far  as  we  know,  differentiates 

which  engages  the  inner  side  of 

90 

95 

from  what  has  heretofore  been  provided  for 
the  same  purpose  in  the  manner  in  which  the 
record -holding  spindles  are  supported,  the  70 
detent  devices  for  holding  the  carrier  upon 
which  the  records  are  supported  to  its  adj  list- 

ed positions,  and  the  means  for  releasing  the 
outer  ends  of  the  spindles  simultaneously 
with  tlie  releasing  of  the  carrier-disl?;  from  75 
the  detent  that  holds  the  said  disk  from  turn- 

ing. Again,  our  invention  also  provides  for 
permitting  the  changing  of  the  records  with- 

out stopping  the  record-spindle  drive  mech- 
anism 6,  the  same  being  accomplished  by  80 

reason  of  the  standard  7  having  outward 
movement  from  the  frame  1.  Thus  should 

it  be  desired  to  bring  another  record  into  po- 
sition without  stopping  the  mechanism  2  the 

operator  as  he  grasps  the  dial  end  of  the  car-  85 
rier  bj^  pulling  on  the  same  outwardly  will 
slide  the  carrier-disk  and  hub  sufficiently  out- 

ward to  disengage  the  gear  9^  from  the  drive- 
gear  4,  the  hub  6^  having  for  this  purpose  a 
shoulder  6^, the  standard  7,  as  shown. 
From  the  foregoing  description,  taken  in 

connection  with  the  accompanying  drawings, 
it  is  thought  the  advantages  of  our  invention 
will  be  readily  understood. 

By  providing  rjieans  for  releasing  the  car- 
rier, so  that  it  turns  freely  upon  the  shaft  5, 

and  also  for  moving  the  said  carrier  so  that  the 
record-spindle  9  will  become  disengaged  from 
the  driving  mechanism  a  second  record  can 
be  quickly  brought  into  position  without  stop- 

ping the  mechanism  on  the  machine,  it  being 
understood  that  when  this  is  done  the  stylus 
may  be  thrown  back,  so  as  not  to  engage  the 
record  until  the  second  record  is  properly  ad- 

justed in  position.  Furthermore,  by  provid- 
ing a  standard  formed  of  a  spring-body  the 

same  will  automatically  move  into  position  to 
form  a  support  for  the  outer  end  of  the  spin- 

dle, and  thereby  positively  hold  the  spindle 
in  a  proper  position  to  rotate  without  danger 
of  sagging  or  twist  action,  keeping,  as  it  were, 
the  record  in  a  proper  position  to  cooperate 
with  the  stylus  to  produce  perfect  vibrations. 
The  devices  illustrated  in  the  drawings 

show  generally  the  arrangement  of  our  in- 
vention; but  we  desire  it  understood  that  the 

parts  illustrated  might  be  modified  or  the  de- 
tails slightly  changed  without  departing  from 

the  spirit  of  our  invention  or  the  scope  of  the  120 

appended  claims. 
Having  thus  described  our  invention,  what 

we  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  A  multiple-record  holder  for  the  pur-  125 

poses  described,  comprising  a  frame,  a  drive         ' mechanism,  a  disk  rotatably  mounted  on  the 
frame,  a  series  of  record-receiving  spindles 
mounted  on  said  disk,  each  spindle  being  in- 

dependently rotatable  and  having  a  gear  at  130 
one  end  to  engage  with  the  drive  mechanism, 

a  standard  spi'ing-pressed  in  the  direction  of 
the  outer  end  of  the  spindles  and  having  a 
socket  forming  a  bearing  for  the  outer  end  of 

i°S 

no 

"5 
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the  spindle  carrying  the  record  to  be  operated 
on,  and  the  latch-lever  for  locking  the  disk 
to  its  adjusted  position,  said  lever  having  a 
connection  with  the  standard  whereby  as  it 

5  is  moved  to  a  disk-releasing  position  it  will 
engage  the  standard  and  move  it  from  en- 

gagement with  the  spindle,  substantially  as 
shown  and  described. 

2.  The  combination  with  the  frame  and  the 
TO  drive  mechanism,  including  the  gear  4,  and 

the  outwardly-extending  shaft  5;  of  the  disk 
6,  rotatably  mounted  on  the  shaft  5,  said  disk 
having  a  tubular  extension,  the  standard  7, 
having  a  bearing  for  the  tubular  extension, 

15  the  dial  mounted  upon  the  said  tubular  ex- 
tension, said  standard  having  its  inner  face 

formed  to  normally  engage  with  and  provide 
a  bearing  for  the  outer  end  of  the  record- 
spindle,  a  series  of  spindles  carried  on  the 

20  disk,  each  having  an  independent  rotary 

movement  and  each  having  a  gear  9*,  adapted 
to  engage  the  gear  4,  and  a  single  finger-op- 

erated lever  device,  normally  engaging  the 
disk  to  hold  it  from  rotation  and  adapted 

25  when  moved  to  its  released  position  to  simul- 
taneouslj'  free  the  disk  to  permit  it  to  turn 
upon  its  bearing  and  move  the  standard  from 
engagement  with  the  free  end  of  the  spindle, 
all  being  arranged  substantially  as  shown  and 

30  described. 
3.  The  hereinbefore  -  described  impi'ove- 

ment  in  multiple-record  devices  for  grapho- 
phones  and  the  like,  comprising  in  combina- 

tion; a  suitable  frame,  a  drive  mechanism 

mounted  thereon  including  the  gear  4,  the  35 
disk  6,  rotatably  mounted  upon  the  frame, 
said  disk  having  an  outwardly-extending  tu- 

bular extension,  the  outer  end  of  which  car- 
ries a  dial,  a  series  of  spindles  projected  in  a 

concentric  line  from  the  disk,  each  spindle  40 
being  independently  rotatable  upon  the  disk 
and  carrying  upon  its  inner  end  a  gear  adapt- 

ed to  be  brought  into  mesh  with  the  drive- 
gear  4,  the  standard  7,  said  standard  having 
its  upper  end  spring-pressed  inwardly,  the  45 
upper  end  of  said  standard  having  a  socket 
to  receive  the  outer  or  free  end  of  the  spin- 

dles as  they  are  brought  into  an  operative 
position,  the  standard  having  a  wedge-shaped 
portion  7°,  said  standard  being  slotted  at  a  50 
point  below  the  said  wedge-shaped  portion, 
the  pivoted  lever  10,  said  lever  having  its  in- 

ner end  arranged  to  engage  with  predeter- 
mined portions  of  the  disk  6,  and  lock  it  from 

movement,  the  outer  end  of  said  lever  pro-  55 
jeeting  through  the  slotted  portion  of  the 
standard  and  terminating  in  an  upwardly- 
extending  finger  portion  and  having  a  wedge 
portion  10%  adapted  to  engage  the  wedge  por- 

tion 7%  on  the  standard,  all  being  arranged  60 
substantially  as  shown  and  for  the  purposes 
described. 

WILLIAM  T.  BAKER. 
BENJAMIN  F.  CLAYTON. 

Witnesses: 
M.  J.  Williams, 
Wm.  B.  Zoeller. 
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To  all  whom  it  may  concern: 
Be  it  knowu  that  I,  Augustus  L.  Duwe- 

Lius,  a  citizen  of  the  United  States,  re.siding 
at  Cincinnati,  county  of  Hamilton,  State  of 

5  Ohio,  have  invented  certain  new  and  useful 
Improvements  in  the  Art  of  Reproducing 
Sound;  and  I  do  hereby  declare  the  follow- 

ing to  be  a  full,  clear,  and  exact  description 
of  the  invention,  such  as  will  enable  others 

lo  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 
My  invention  relates  to  certain  new  and 

useful  improvements  in  the  art  of  reproduc- 
ing sound;  and  it  has  for  its  object  to  provide 

15  means  for  obtaining  a  more  nearly  perfect  re- 
production of  sound  than  has  been  hereto- 

fore attainable.  I  use  the  term  "reproduc- 
tion" in  its  general  sense  as  including  the  en- 

tire operation  of  reproduction  from  the  ini- 
20  tialstep  of  receiving  and  recordingthe  sound 

to  the  final  step  of  receiving  and  rendering 
it  again  audible. 

It  is  well  known  that  the  loudness  of  sound 

produced   by  a  vibrating  diaphragm  is  de- 
25  pendent  upon  the  amplitude  of  vibration  of 

the  diaphragm.  Heretofore  in  the  construc- 
tion of  sound-reproducing  devices  the  prac- 
tice has  been  in  accordance  with  this  law  of 

physics  to  increase  or  diminish  the  ampli- 
50  tudeof  vibration  of  the  receiving-diaphragm 

according  as  it  was  desired  to  increase  or  di- 
minish the  volume  of  the  reproduced  sound. 

I  have  discovered,  however,  that  in  dealiug 

■with   complex   sounds   of   varying   volume, 
35  quality  of  tone  or  timbre,  and  distinctness  of 

articulation — such,  for  instance,  as  the  ar- 
ticulations of  the  human  voice — better  re- 

sults are  obtained  by  providing  a  diaphragm 
having  a  total  mean  effective  area  of  not  less 

40  than  three  and  a  half  square  inches.  It  has 
also  been  the  general  practice  in  the  con- 

struction of  the  speaking-trumpets  employed 
as  sound-ducts  between  the  diaphragm  and 
the  atmosphere  to  give  them  substantially 

45  the  form  of  a  cone  terminating  at  its  smaller 
end  in  a  neck  provided  with  a  throat  much 
smaller  in  area  than  the  area  of  the  dia- 

phragm. I  have  found  that  much  better  re- 
sults are  obtained  by  providing  a  throat  hav- 

150  ing  an  area  of  not  less  than  nine-sixteenths 
of  the  area  of  the  vibrating  portion  of  the 

diaphragm,  and  also  that  when  the  throat  is 
so  constructed  as  to  admit  of  a  variation  of 
its  length  pleasing  effects   may  be  produced, 
sometimes  to  the  extent  of  materially  im-  55 
proving  the  reproduction  of  badly-recorded 
souud.     I  have  further  discovered  that  by 
providing  a  tubular  extension  to  the  reverse 
side  of  the  diaphragm-holder  the  sonorous- 

ness of  the  apparatus  may  be  still  further  in-  60 
creased.     This  circumstance  I  attribute  to 
the  fact  that  the  tubular  extension  contains 
a  relatively  deep  column  of  air,  confined  at 
the  sides  but,  establishing  practically-unob- 

structed  communication    between    the   dia-  65 
phragin  and  the  external  air  at  the  end  of 
the  tubular  extension,  that  it  acts  as  a  reso- 

nator varying  the  sharpness  or  hoUowness  of 
the  tone,  and  that  it  serves,  in  combination 
with  the  tubular  extension  or  throat  on  the  70 
obverse  side  of  the  diaphragm,  to  establish  so- 

norous zones  or  sound-waves  remote  from  the 

apparatus  by  causing  positive  vibrations  S3m- 
chronous  with  the  reciprocating  movements 
of  both  sides  of  the  diaphragm,  and  produc-  75 
ing  thereby  positive  alternate  compressions 
and  rarefactions  of  the  atmosphere  in  con- 

tact with  the  tympanum  of  the  ear.     I  have 
further  discovered  that  by  placing  the  dia- 

phragm in  a  vertical  position  a  more  perfect  80 
reproduction  of  sound  is  obtained. 
Another  feature  of  mj'  invention  relates 

particularlj'to  the  recording  step  in  the  gen- 
eral operation  of  sound  reproduction.  Here- 

tofore it  has  been  customarj'^  to  record  the  85 
sound-vibrations  upon  a  revolving  cylinder 
or  disk  of  wax  or  like  material  having  a 
soft  suiface,  through  the  agency  of  a  gouge 
actuated  bj^  the  diaphragm  to  produce  inden- 

tations of  varying  depth  corresponding  to  the  90 
diaphragm  vibrations.  Owing  to  the  nature 
of  the  material  employed  in  their  construc- 

tion, these  record  cylinders  or  disks  are  quite 
fragile,  and  the  engraved  records  upon  their 
surfaces  are  easily  ruined  by  careless  han-  95 
dling  and  have  a  comparatively  short-lived 
usefulness  under  the  best  conditions.  The 
softness  of  the  material  soon  permits  the 
sharpness  of  the  indentations  to  become 
blunted,  in  consequence  of  which  much  de-  100 
tail  is  lost  in  the  reproduction  of  the  sound. 
I  have  devised  a  method  through  the  agency 
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of  which  records  of  sound-waves  may  be  en- 
graved upon  the  surface  of  harder  materials, 

such  as  metals,  and  their  durability  and  con- 
sequent clearness  greatly  enhanced.  This 

5  feature  of  my  invention  consists,  generally 
speaking,  in  the  emploj'ment  of  a  revolving 
^cutter  or  abrader  guided  and  controlled  by 
the  vibrating  diaphragm,  so  that  the  dia- 

phragm instead  of  supplying  the  power  nee- 
lo  essary  to  engrave  merely  regulates  the  depth 

of  the  cut.  "" 
My  invention  is  applicable  generally  to 

sound-reproducing  devices,  and  particularly 
to   the    phonograph,    graphophone,    gramo- 

15  phone,  and  the  like,  as  will  be  readily  under- 
stood. 

In  the  accompanying  drawings.  Figure  1 
I'epresents  a  plan  view  of  my  improved  dia- 

phragm and  holder.     Fig.  2  represents  a  sec- 
20  tioual  view  of  tbe  diaphragm  and  holder  and 

their  adjuncts  partly  in  elevation.  Fig.  3 
represents  an  end  view,  partly  in  section,  of 
a  phonograph  equipped  with  my  improved 
diaphragm  and  holder  and  record-engraving 

25  device.  Fig.  4  represents,  on  a  larger  scale, 
one  form  of  my  revolving  cutter-tool.  Fig. 
5  represents,  in  section  and  on  a  larger  scale, 
the  preferred  means  for  connecting  the  shank 
of  the  revolving  cutter  with  the  flexible  driv- 

30  ing-shaft.  Fig.  6  represents  a  central  sec- 
tional view  of  my  improved  diaphragm  and 

holder,  the  tubular  extension,  and  the  ad- 
justable sound -duet.  Fig.  7  represents  a 

modified  form  of  the  sound-duct.     Fig.  8  rep- 
35  resents  a  form  of  my  apparatus  in  which  the 

diaphragm  d  and  its  holder  h  are  employed 
in  a  vertical  position,  the  connection  with 
the  links  I  being  made  through  a  bell-crank 
or  angle  lever  T,  fulcrumed  on  the  holder  Ifi. 

40  In  the  form  shown  sound-ducts  with  tubular 
throats  x  x  are  applied  to  both  sides  of  the 
diaphragm-holder. 

Similar  letters  of  reference  indicate  similar 
parts  throughout  the  several  views. 

45  Referring  to  the  drawings,  and  particularly 
to  Figs.  1  and  2  thereof,  s  indicates  the  rota- 

tory shaft  of  the  phonograph,  driven  from 
any  suitable  source  of  power  and  provided 
with  the  customary  mandrel  m.     c  indicates 

50  the  record-cylinder;  r,  the  reproducing-sty- 
lus  and  fulcrumed  carrier;/,  the  floating  ful- 

crum and.  weight;  a,  the  speaker-arm  sup- 
port; a^,  the  adjusting-screws,  and  I  the  rail 

upon  which  the  adjusting-screws  are  adapted 
55  to  ride.  All  of  these  parts  being  well  known 

in  the  art,  their  construction  and  mode  of  op- 
eration will  be  readily  understood. 

Attached  to  the  speaker  arm  or  support  a 
is  shown  my  diaphragm-holder  h,  clamping 

60  the  rim  of  the  diaphragm  d,  the  tension  of 
which  is  regulated  by  the  screw  h^  and  washer 
h^,  together  with  the  circular  bridge  h*.  On 
the  face  of  the  diaphragm  d,  but  eccentric 
thereto,  is  shown  the  relatively  non-flexible 

65  area  g,  connected  with  the  stylus-carrier  r  by 
the  link  I.  This  non- flexible  area  may  be 
produced  by  adding  a  stiff  disk  to  either  side 

of  the  diaphragm,  as  shown,  or  may  be  pro-, 
dueed  by  corrugating  or  embossing  the  dia- 

phragm itself  or  by  scoring  it,  or  in  many  70 
other  ways  and  forms.     The  ratio  of  the  non- 
flexible  to  the  flexible  area  of  the  diaphragm 
will  depend  upon  the  nature  of  the  materials 
emploj'ed,  but  should  t)e  as  great  as  permis- 

sible in  order  to  produce  vibration  over  the  75 
largest  area  possible. 

By  locating  the  non-flexible  area  in  a  posi- 
tion eccentric  to  the  main  portion  of  the  dia- 

phragm the  practical  effect  is  to  impart  a  dif- 
ferent kind  of  movement  thereto  and  to  pro-  80 

duce  better  results.  Thus  when  so  located 
the  resistance  to  its  movement  becomes  une- 

qual and  that  portion  of  its  periphery  and 
surface  nearest  the  edge  or  rim  of  the  dia- 

phragm offers  the  greatest  resistance  to  mo-  85 
lion  and  becomes  relativel.v  to  a  greater  or 
less  extent  (depending  upon  the  degree  of  ec- 

centricity) a  fulcrum.  In  other  words,  the 
non-flexible  area  becomes  in  effect  a  musical 
reed.  90 

As  shown  in  Fig.  6,  the  diaphiagm- holder 
is  preferably  provided  at  the  reverse  side  of 
the  diaphragm  with  a  tubular  extension  h^, 
serving  as  a  resonator  and  containing  a  com- 

paratively deepcolumn  of  air  in  comraunica-  .95 
tion  with  the  external  atmosphere  and  con- 

fined at  its  sides.  The  sound-duel  is  pro- 
vided with  a  throat  x,  preferably  of  approxi- 

mately the  same  size  as  the  diaphragm,  but 
which  should  in  anj'  event  not  be  less  in  area  100 
than  nine-sixteenths  of  the  vibrating  portion 
of  the  diaphragm.  In  order  to  vary  the  effect, 
the  neck  n  of  the  sound-duct  is  made  adjust- 

able in  length,  preferably  by  constructing  it  of 
a  number  of  sections  telescoping  within  one  105 
another.  I  have  found  by  experiment  that 
for  most  sounds  a  length  of  tube  or  throat 
approximately  equal  to  its  diameter  is  most 
desirable.  In  the  form  shown  in  Fig.  6  the 
sound-duct  is  adapted  to  project  the  sound  no 
vertically,  while  in  the  form  shown  in  Fig.  7 
it  is  intended  to  project  the  sound  horizon- tally. 

The  means  for  obtaining  the  permanent 
record  constituting  a  feature  of  my  invention  115 
are  illustrated  in  Fig.  3,  one  of  the  forms  of 
cutting-tool  or  abrader  being  shown  in  Figs. 
4  and  5.  The  cutting-tool  k,  which  is  designed 
to  revolve  rapidly,  is  journaled  in  a  carrier  e 
and  is  driven  by  a  shaft  s  through  the  instru-  120 
mentality  of  the  friction-gears  p  q,  the  flexi- 

ble shaft  t,  and  the  coupling  u.  The  ends  of 
the  flexible  shaft  t  are  journaled  in  bearings 
V  v^.  The  form  of  flexible  coupling  ic  shown 
consists  of  a  flexible  diaphragm  m',  having  its  1 25 
rim  clamped  in  a  recessed  case  u^,  which  is 
joined  to  and  driven  by  the  flexible  shaft  t 
Attached  to  the  center  of  this  diaphragm  by 

means  of  the  nut  m*  is  the  tool -socket  u^, 
through  which  the  necessary  engagement  with  130 
the  shank  of  the  cutting-tool  is  made.  The 
cutting-tool  carriers  is  trunnioned  and  is 
cai'ried  in  the  forked  support  w  through  the 
agency  of  the  pointed  screws  y,  which  permit 



674,575 

It  to  move  freely  in  a  vertical  direction,  but 
prevent  all  horizontal  movement.  The  tool- 
carrier  e  is  provided  with  the  extended  arm 
e^,  which  through  the  link  I  makes  connec- 

5  tion  with  the  diaphragm  by  which  the  verti- 
cal movement  of  the  cutting-tool  is  controlled. 

At  the  extreme  end  of  the  arm  e^  is  shown 
/  connected  therewith  a  spiral  spring  e^,  carry- 

ing a  suspended  weight  e*.     The  purpose  of 
to  this  combination  of  weight  and  spring  is  to 

furnish  the  necessary  pressure  to  the  cuttiug- 
tool  responsively  to  the  variations  of  the  dia- 

phragm d  and  to  avoid  "chattering."  The 
maximum  depth  of  cutting  may  be  regulated 

15  by  the  screws  a^.  The  angle  of  cutting  may 
be  altered,  as  required,  by  slightly  withdraw- 

ing the  bearing  v  and  lowering  the  tool  by 
means  of  the  screw  d^.  The  operation  of  the 
devices  is  such  that  the  rotation  of  the  cyliu- 

20  der  c  against  the  rapidly-revolving  cutter  k 
causes  the  su  rf ace  of  tTie  cylinder  to  be  scored 
to  such  depths  as  the  variations  of  the  dia- 

phragm d,  actuated  by  the  impinging  sound- 
waves, may  permit. 

25  Having  thus  described  my  said  invention, 
what  I  claim  is — 

1.  In  a  sound-reproducing  apparatus,  a  vi- 
bratory diaphragm  having  a  substantially 

non-flexible  area  eccentric  thereto. 
30  2.  In  a  sound-reproducing  apparatus,  the 

combination  with  a  vibratory  diaphragm  hav- 

35 

40 

ing  a  non-flexible  area  eccentric  thereto,  of  a 
sound-duct  having  an  adjustable  throat  lead- 

ing to  said  diaphragm. 
3.  In  a  sound-recording  apparatus,  the  com- 

bination with  a  record-surface,  a  cutting  or 
abrading  tool  rotatable  on  an  axis  substan- 

tially parallel  to  the  direction  of  movement 
of  said  surface  at  the  point  of  engagement 
with  said  tool,  of  means  for  rotating  the  same, 
and  a  diaphragm  for  vibrating  and  govern- 

ing the  depth  of  cut  of  the  tool  in  accordance 
with  the  diaphragm  vibrations. 

4.  In  a  sound-reproducing  apparatus,  the 
combination  with  a  cutting  or  abrading  tool,  45 
of  means  for  rotating  it,   a  vibratory  dia- 

phragm having  a  portion  of  inferior  flexibil- 
ity connected  to  said  cutting  or  abrading  tool 

to  govern  the  depth  of  cut  thereof. 
5.  In  a  sound-reproducing  apparatus,  the  50 

combination  of  a  vibratory  diaphragm  hav- 
ing an  area  of  inferior  flexibility  eccentric  to 

the  diaphragm  as  a  whole,  and  an  air-column 
chamber  on  the  reverse  side  of  said  dia- 

phragm. In  testimony  whereof  I  aflBx  my  signature 
in  presence  of  two  witnesses. 

AUGUSTUS  L.  DUWELIUS. 

Witnesses: 
Leonard  W.  Goss, 
Arch.  Mirrielees. 

55 
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To  all  ivJvom  it  may  eoucern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  State  of  Pennsyl- 

5  vania,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Sound  Recording  and  Re- 

producing Devices,  of  which  the  following  is 
a  full,  clear,  and  exact  description,  reference 
being  had  to  the  accompanjing  drawings, 

lo  forming  part  of  this  specification. 
My  invention  has  relation  to  sound  record- 

ing and  reproducing  machines;  and  it  con- 
sists in  the  improvements  hereinafter  partic- 

ulai'ly  described  and  claimed. 
15  The  object  of  my  present  invention  is  to  im- 

prove the  construction  and  arrangement  of 

sound-boxes  for  I'ecording  and  reproducing 
purposes.  It  has  especial  relation  to  the 
means  for  damping  the  diaphragm  in  the 

20  sound-box,  and  consists,  essentially,  in  a  liq- 
uid damper  or  film  provided  in  contact  with 

the  diaphragm  and  with  the  adjacent  walls  of 
the  sound-box  easing. 

As  is  well  known,  in  order  to  produce  effi- 
25  cient  results  dampers  have  been  and  are  con- 

sidered quite  essential  at  or  about  the  periph- 
ery of  the  diaphragm  in  sound  recording  and 

reproducing  machines  and  are  generally  em- 
ployed in  the  practical  machines  now  in  use 

30  and  usually  in  the  form  of  solid  gaskets  of 
rubber  or  other  compressible  matei'ial  pro- 

vided on  one  or  both  sides  of  the  diaphragm. 
In  ray  endeavors  to  improve  the  construction 
of  the  sound-box  so  as  in  the  first  place  to 

35  produce  ujpon  the  recording-tablet  as  nearl^^ 
as  possible  a  true  record  of  the  sound-waves 
such  as  impressed  upon  the  diaphragm  and 
to  subsequently  reproduce  in  clear  audible 
tones  the  recorded  sounds  from  the  record  I 

40  have  discovered  that  a  film  of  liquid  provided 
about  the  periphery  of  the  diaphragm  may 
be  employed  with  most  successful  results  as 
a  damping  medium,  the  liquid  forming  what 

may  be  termed  a  "liquid  "  gasket,  being  held, 
45  preferabl}^  about  the  peripheral  portions  of 

the  diaphragm  and  to  the  adjacent  w^alls  of 
the  sound-box  casing  in  a  thin  body  or  film 
by  capillary  attraction  or  adhesion.  In  em- 

ploying a  liquid  damper  such  friction  as  ex- 
50  ists  between  the  diaphragm  and  a  compressi- 

ble damper  of  solid  material  is  reduced  to  a 

minimum  and  the  elasticitjT^  of  the  liquid, 
when  properly  applied,  allows  of  the  vibra- 

tion of  the  diaphragm  to  any  desirable  prac- 
tical extent  without  breaking  the  seal  or  film  55 

of  the  liquid. 
The  accompanying  drawings  illustrate 

sound-boxes  embodying  my  present  inven- tion. 

Figure  1  is  a  sectional  view  through  the  cen-  60 
ter  of  the  sound-box  on  the  lines  1 1  of  Fig.  2. 
Fig.  2  is  a  front  perspective  view  of  the  same. 
Fig.  3  illustrates  another  form  of  my  inven- 

tion.    Fig.  4  illustrates  still  another  form. 
A  represents  the  sound-box  casing,  having  65 

the  usual  recess  portion  o,  which  is  connect- 
ed with  the  sound  receiving  or  transmitting 

tubular  portion  a .     The  diaphragm  h  is  lo- 
cated, as  illustrated,  in  the  recessed  portion 

a  and  is  of  a  diameter  about  equal  to  or  70 

slightly  less  than  the  diameter  of  the  said  re- 
cess.    A  body  or  film  c  of  any  suitable  liq- 

uid is  applied  at  or  about  the  peripheral  por- 
tion of  the  diaphragm  h  and  is  held  by  cap- 

illary attraction  or  adhesion  thereto  and  to  75 
the  immediately  adjacent  portion  of  the  walls 

of  the  recess  a,  forming  a  thin  film  or  bodj- 
of  liquid  between  such  portion  of  the  dia- 

phragm and  the  adjacent  portions  of  the  walls 
of  the  recess  in  the  natui'e  of  a  liquid  gasket.  80 
As  illustrated  in  Fig.  1,  the  liquid  is  prefer- 

ably applied  to  both  faces  of  the  diaphragm 
about  the  peripheral  portion,  also  extending 
in  a  thin  film  between  the  peripheral  edge  of 
the  diaphragm  and  the  adjacent  portions  of  85 
the  walls  of  the  recess,  thus  connecting  the 
main  portions  of  the  liquid  film  on  each  side 
of  the  diaphragm,  though  it  is  clear  that  the 
liquid  damper  maybe,  if  desired,  on  one  side 
onlj" — as,  for  instance,  in  cases  where  the  dia-  90 
phragm   fits   very   snugly  at   its   periphery 
against  the  walls  of  the  recess  and  in  tlae  ar- 

rangements shown  in  Figs.  3  and  4,  though 
even  in  the  case  of  the  tight-fitting  diaphragm 
the  liquid  film  may  be  applied,  if  desired,  to  95 
both  sides  of  the  diaphragm  about  its  periph- 

eral portions. 
The  damper  need  only  be  a  very  thin  film 

of  liquid,  and  no  more  liquid  should  be  ap- 
plied than  maj''  be  readily  held  by  capillary  100 

attraction  or  by  adhesion.     It  may  be  applied 
by  holding  the  sound-box,  when  the  diaphragm 



2 
675,331 

IS 

20 

is  in  position,  at  a  suitable  angle  and  then  in- 
troducing the  liquid  from  an  oiler  or  other 

convenient  device  around  the  edges  of  the 
diaphragm  in  a  manner  so  that  the  liquid  will 

5  at  once  be  properly  distributed  and  adhere  to 
the  peripheral  portions  of  the  diaphragm  and 
to  the  adjacent  portions  of  the  walls  of  the 
recess,  or  it  may  be  applied  at  one  point  when 
the  sound-box  is  held  at  a  desirable  angle, 

10  and  the  diaphragm,  if  slightly  loose,  is  then 
turned  around  in  the  casing,  carrying  the  liq- 

uid with  it  about  its  peripheral  portions,  and 
by  this  means  the  liquid  will  be  evenly  dis- 

tributed and  applied  and  form  the  desirable 
film  on  both  sides  of  the  diaphragm.  It  is 
clear  that  the  tendencj^of  the  liquid  in  being 
thus  applied  will  be  to  intrude  between  the 
peripheral  edges  and  the  adjacent  walls  of  the 
sound-box  casing  when  the  diaphragm  is  not 
a  tight  fit,  and  will  thus  form  also  the  film  on 
the  inner  face  of  the  diaphragm  and  the  walls 
of  the  casing  adjacent  to. the  peripheral  por- 
tions. 

It  is  apparent  that  the  liquid  film  may  be 
25  applied  to  the  diaphragm  at  other  portions 

than  its  peripherj^and  maybe  connected  with 
the  interior  wall  of  the  casing  indirectly'  in- 

stead of  directly",  and  produce  efficient  I'e- 
sults — as,  for  instance,  through  the  medium 
of  a  ring  or  portion,  such  as  g  in  Fig.  3,  pro- 

jecting from  the  walls  of  the  casing  and  ar- 
ranged adjacent  to  one  or  both  of  the  faces 

of  the  diaphragm.  In  such  case  the  liquid 
may  be  applied  to  the  surface  of  the  dia- 

phragm and  the  film  formed  between  it  and 
the  adjacent  face  of  the  ring  dejiending  por- 

tion g,  as  illustrated  in  Fig.  3.  In  such  con- 
struction the  liquid  may  be  applied  to  the 

face  of  the  diaphragm  some  distance  from  the 
periphery,  as  illustrated.  Again,  the  liquid 
may  be  applied  to  the  rear  face  of  the  dia- 

phragm and  attached  to  the  inner  rear  wall 
of  the  recess — as,  for  instance,  in  the  man- 

ner illustrated  in  Fig.  4.  It  is  also  clear  that 
other  forms  of  construction  may  be  emploj^ed 
in  carrying  out  my  invention. 

Ditferent  kinds  of  liquids  may  be  em- 
ployed, such  as  water  and  various  kinds  of 

oils,  oil  being  preferable.  Evaporation  is,  of 
course,  constantly  occurring,  and  therefore 
liquids  which  evaporate  slowly  are  to  be  pre- 

ferred. The  liquid  must  be  replenished  from 
time  to  time  as  evaporation  occurs. 

The  gasket  or  film  of  liquid  applied  in  the 
manner  herein  described  admits  the  dia- 

phragm to  vibrate  freely  throughout  its  en- 
tire area  on  account  of  the  elasticity  of  the 

said  liquid,  while  at  the  same  time  this  liquid 
gasket,  which  is  viscous  to  a  certain  extent, 

60  clings  or  adheres  to  the  diaphragm  and  to  the 
roof  of  the  sound-box  casing  and  acts  as  a 
damper  to  prevent  the  diaphragm  from  vi- 

brating too  freely,  the  capillary  attraction  or 
adhesive  qualities  of  the  liquid  being  suffi- 
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cient  to  prevent  the  diaphragm  from  break-  65 
away  from  the  liquid  film. 

A  stylus-bar  of  any  desired  construction — 
such,  for  instance,  as  the  stylus-bar  d  illus- 

trated in  the  drawings — is  connected  with  the 
diaphragm  h  and  is  supported  in  any  desir-  70 
able  manner — as,  for  instance,  by  the  support 
/,  as  illustrated  in  the  drawings — the  con- 

struction of  the  stylus  and  manner  of  support 
and  connection  being  immaterial. 
My  invention  herein  described  is  adapted  75 

for  both  recording  and  reproducing  purposes, 
though  particularly  important  for  recording 
purposes  to  produce  primarily  upon  the  re- 

cording tablet  or  material  a  record  as  nearly 
true  as  possible.  80 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  In  a  sound  recording  and  reproducing 
device,  a  vibrating  diaphragm,  and  a  liquid  85 
gasket  for  damping  the  vibrations  of  said  dia- 

phragm. 2.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  easing,  a  diaphragm 
therein,  and  a  liquid  damper  applied  to  the  90 
diaphragm  adhering  thereto  and  to  a  wall  in 
the  casing. 

3.  In  a  sound-box,  a  diaphragm  therein, 
and  a  thin  elastic  liquid  film,  or  gasket,  adher- 

ing to  said  diaphragm  and  to  the  portion  of  95 
the  casing  adjacent  thereto  by  capillary  at- 

traction, substantially  as  described. 
4.  In  a  sound-box  for  sound  recording  and 

reproducing  machines,  a  diaphragm  mounted 
in  said  sound-box  and  a  film  of  liquid  provided  loc 
about  the   peripheral  portions   of   the  dia- 

phragm, said  film  adhering  thereto  and  to  the 
adjacent  portions  of  the  inner  walls  of  the 
sound-box,  substantially  as  described. 

5.  In  a  sound  recorder  or  reproducer,  a  cas-  loi 
ing,  a  diaphragm  therein  and  a  liquid  dam- 

per provided  around  the  peripheral  portion 
of  the  diaphragm  adhering  thereto  and  to  the 
adjacent  portions  of  the  inner  wall  of  the  cas- 

ing by  capillary  attraction,  substantially  as  iic 
described. 

6.  In  a  sound-box,  a  casing,  a  diaphragm 
mounted  therein  of  a  diameter  slightly  less 
than  the  diameter  of  the  recess  in  which  it  is 

mounted  and  a  film  of  liquid  damping  mate-  iij 
rial  applied  to  the  peripheral  edge  and  to  the 
opposite  faces  of  the  diaphragm  about  the 
periphery,  said  film  being  attached  to  the  in- 

ner walls  of  the  casing  adjacent  to  the  pe- 
ripheral edges  of  the  diaphragm,  substan-  12c 

tially  as  described. 
In  witness  whereof  I  have  hereunto  set  my 

hand  this  6th  day  of  January,  A.  D.  1900. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
JNO.  T.  Cross, 
Frank  D.  Graham. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Eld  ridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  in  the  State  of 
Pennsjdvania,  have  invented  certain  new  and 
useful  Improvements  in  Sound  Recording  and 
Reproducing  Devices,  of  which  the  following 
is  a  full,  clear,  and  exact  description,  refer- 

ence being  had  to  the  accompanying  draw- 
ings, forming  part  of  this  specification. 

My  invention  has  relation  to  sound  record- 
ing and  reproducing  machines;  and  it  con- 

sists in  the  improvements  hereinafter  particu- 
larly described  and  claimed. 

My  present  invention  relates  to  that  class 
of  sound-boxes  in  which  a  liquid  damper  or 
gasket  is  employed,  as  particularly  set  forth 
and  described  in  my  application  for  United 
States  Letters  Patent  executed  and  filed  of 
even  date  herewith. 

One  of  the  objects  of  my  present  invention 
is  to  provide  a  novel  construction  to  allow  the 
diaphragm  to  be  adjusted  back  and  forth  in 
the  recess  of  the  sound-box,  together  with  an 
adjustable  ring  or  gasket  which  is  connected 
with  the  diaphragm  through  the  medium  of  a 
liquid  film  or  damper  and  connected  with 
the  adjacent  walls  of  the  casing  through  the 
medium  of  a  film  of  liquid. 

Another  object  is  to  provide  for  the  dia- 
phragm an  enlarged  surface  adjacent  to  the 

diaphragm  for  the  liquid  film  or  damper  to 
adhere  to,  whereby  an  increased  body  of  liq- 

uid maj^  be  maintained  and  supported  by 
35  capillary  attraction  and* at  the  same  time  the 

said  enlarged  surface  be  adjustable  as  the 
diaphragm  is  adjusted  and  moved  through 
the  medium  of  the  intervening  film. 

In  employing  a  liquid  damper  the  friction 
40  such  as  usuallj^  exists,  as  where  solid  gaskets 

of  rubber  or  other  compressible  materials  are 
used,  is  reduced  to  a  minimum,  if  not  elimi- 

nated, and  the  elasticity  of  the  liquid  when 
properly  applied  allows  the  vibration  of  the 

45  diaphragm  to  any  practical  extent  without 
breaking  the  seal  or  film  of  the  liquid. 
The  accompanying  drawings  illustrate  a 

sound-box  for  a  sound  recording  and  repro- 
ducing machine  embodying  my  present  in- 

vention. 

Figure  1  is  a  sectional  view  through  the  cen- 
ter of  the  sound-box  on  the  lines  1  1,  Fig.  2. 
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Fig.  2  is  a  perspective  view  of  the  same.    Fig. 
3  is  an  enlarged  detail  view  of  Fig.  1.     Fig.  4 
is  an  enlarged  detail  view  of  a  modification  55 
of  the  construction  shown  in  Figs.  1  and  3. 

A  represents  the  sound-box  casing,  having 
the  usual  recessed  portion  a,  which  is  con- 

nected with  the  sound  receiving  or  transmit- 

ting tubular  portion  a'.  The  diaphragm  h  is  60 
located,  as  illustrated,  in  the  recessed  portion 
a  and  is  of  a  diameter  slightly  less  than  the 
diameter  of  the  said  recess.  Adjacent  to  the 

diaphragm  h,  though  not  in  immediate  con- 
tact therewith,  is  a  ring  or  gasket  e,  prefer- 

abl}^  of  metal,  of  a  diameter  about  equal  to 
the  diameter  of  the  diaphragm.  A  body  or 
film  c  of  any  suitable  liquid  is  applied  at  and 
about  the  peripheral  portions  of  the  dia- 

phragm &  and  of  the  ring  or  gasket  e.  The 
gasket  e  presents  an  enlarged  surface  or  face 
opposite  the  adjacent  face  of  the  diaphragm 
h  for  the  liquid  film  or  damper,  which  is  aj)- 
plied  to  the  face  of  the  diaphragm  to  adhere 
to.  Both  the  gasket  e  and  the  diaphragm  6 
are  out  of  contact  with  the  inner  walls  of  the 
recess  and  are  free  to  move  backward  and  for- 

ward in  said  recess  as  the  diaphragm  may 
from  time  to  time  require  a  backward  or  for- 

ward adjustment,  which  it  frequently  does  80 
on  account  of  the  stylus  d,  with  which  it  is 
connected,  requiring  from  time  to  time  such 
adjustment  in  adapting  it  to  or  fitting  it  upon 
the  record -tablet.  The  diaphragm  also  in 
this  construction  is  free  to  vibrate  as  a  whole  85 
approximately  evenly  throughout  its  entire 
area  under  the  impulses  of  sound-vibrations. 
It  is  clear  that  the  presence  of  the  gasket  e, 
as  particularly  shown  in  Fig.  3,  affords  an 
increased  surface  for  the  liquid  damper,  and  90 
consequently  a  larger  quantity  of  liquid  maj' 
be  supported  or  suspended  by  adhesion  or 
capillary  attraction  upon  the  diaphragm  and 
gasket  and  the  adjacent  portion  of  the  inner 
walls  of  the  casing  to  which  the  film  is  at-  95 
tached.  Therefore  the  film  will  not  evaporate 
as  quickl}^  and  will  not  require  renewal  as 
frequently  as  where  a  smaller  quantity  of 

liquid  is  emploj'cd.  Il;  is  also  clear  that  where 
a  larger  quantity  of  liquid  maybe  employed  100 
the  elasticity  of  the  damper  is  somewhat  in- 

creased and  the  to-and-fro  adjustment  of  the 
diaphragm  in  the  casing  in  a  measure  facili- 

tated.    The  liquid   may  be  applied  to  the 



s 675,332 

peripheral  edges  of  the  diaphragm  and  gas- 
ket and  to  one  or  both  surfaces  of  each  about 

its  peripheries,  as  desired.  No  more  liquid 
should  be  applied  than  such  as  may  be  read- 

5  ily  supported  upon  the  surfaces  to  which  it  is 

adapted.  Bj'^  holding  the  sound-box  when 
the  diaphragm  is  in  position  at  a  suitable 
angle  the  liquid  may  be  readily  applied  from 
an  oiler  or  other  convenient  device  around 

lo  the  edges  of  the  diaphragm  in  a  manner  so  that 
it  will  at  once  properly  adhere  to  the  periph- 

eral portions  of  the  diaphragm  and  metal 
gasket  and  to  the  adjacent  portions  of  the 
walls  of  the  recess,  or  it  may  be  applied  at 

15  one  point  as  the  sound-box  is  held  at  a  desir- 
able angle  and  the  diaphragm  and  metal 

gasket  turned  around  in  the  casing-carrjing 
the  liquid  with  it  about  its  j^eripheral  por- 

tions, and  therebj^  bringing  it  also  in  contact 
20  with  the  adjacent  portions  of  the  walls  of  the 

casing. 
The  liquid  film  or  gasket  being  applied  in 

the  manner  as  above  described  will  act  as  a 

damper  to  retard  to  a  slight  extent  the  vibra- 
25  tions  of  the  diaphragm,  while  at  the  same  time 

the  yielding  qualities  of  the  liquid  will  permit 
said  diaphragm  to  move  freely  under  the  ac- 

tion of  the  sound-waves.  The  edges  or  por- 
tions adjacent  the  edges  of  the  diaphragm  be- 

30  ing  immersed  in  the  liquid  and  the  diaphragm 
vibrating  in  said  liquid  will  necessarily  be 
dampened  to  a  certain  extent,  and.  I  have 
found  this  damping  action  to  be  highly  bene- 

ficial in  the  production  of  records. 
35  It  is  clear  that  the  liquid  damping  material 

may  be  applied  to  one  face  of  the  diaphi-agm 
and  to  the  adjacent  face  of  the  gasket  e,  and 
the  gasket  e  in  turn  maj'  be  connected  with 
the  casing  through  the  medium  of  the  liquid 

40  film  upon  its  peripheral  portion — as,  for  in- 
stance, in  the  manner  illustrated  in  Fig.  4 

In  this  construction  the  liquid  damper  ap- 
plied to  the  face  of  the  diaphragm  is  not  di- 

rectly but  only  indirectly  connected  with  the 
45  walls  of  the  casing.  The  rings  or  gaskets  e 

may  be,  if  desired,  applied  in  like  manner  on 
both  sides  of  the  diaphragm.  It  is  clear  that 
ray  present  invention  may  also  be  embodied 
in  other  forms  of  construction. 

50  A  stylus-bar  of  auj"  desired  construction — 
such,  for  instance,  as  the  stylus-bar  d  (illus- 

trated in  the  drawings) — is  connected  with  the 
diaphragm  J)  and  is  supported  in  any  desir- 

able manner — as,  for  instance,  by  the  support 
55  /,  as  illustrated  in  the  drawings — the  con- 

struction of  the  stylus  and  the  manner  of  sup- 
port and  connection  being  immaterial. 

Different  kindsof  liquids  may  be  employed, 
such  as  water  and  various  kinds  of  oils,  oil 

60  being  preferable. 

My  invention  herein  described  is  adapted 
both  for  recording  and  reproducing  purposes, 

though  it  is  particularly  important  for  re- 
cording purposes  in  order  to  produce  prima- 

rily upon  the  recording  tablet  or  material  a  65 
record  as  nearly  true  as  possible. 

Having  thus  described  mjMuvention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  In  a  sound  recording  and  reproducing  70 
machine,  a  sound-box  casing,  a  diaphragm 
looselj^  mounted  therein,  and  a  sliding  ring, 
or  gasket,  adjacent  to  said  diaphragm, a  liquid 

damper  interposed  between  said  diaphi-agm 
and  gasket,  said  diaphragm  and  gasket  being  75 
capable  of  to-and-fro  motion  within  said  cas- 

ing, substantially  as  described. 
2.  In  a  sound-box  for  sound  recording  and 

reproducing  machines,  a  diaphragm  and  gas- 
ket adjustable  to  and  fro  within  the  recess  of  80 

the  casing,  and  a  film  of  liquid  provided  about 
the  peripheral  portions  of  said  diaphragm  and 
gasket  and  adhering  to  the  inner  walls  of  the 
casing  by  capillary  attraction,  substantially^ 
as  described.  85 

3.  In  a  sound-box  a  diaphragm  adjustable 
in  the  recess  of  the  sound-box,  a  sliding  gas- 

ket adjacent  to  said  diaphragm,  a  film  of  liq- 
uid adhering  to  the  adjacent  faces  of  said  dia- 

l^hragm  and  gasket  provided  between  the  two  90 
and  adhering  to  the  adjacent  portions  of  the 
walls  of  the  casing,  substau  tially  as  described. 

4.  In  a  sound-box  for  sound  recording  and 
reproducing  machines,  a  sliding  gasket  pro- 

vided in  the  recess  of  tlae  casing,  a  film  of  liq-  95 
nid  applied  about  the  peripheral  portions  of 
said  gasket  adhering  thereto  and  to  the  adja- 

cent portions  of  the  inner  walls  of  the  casing, 
a  diaphragm  adapted  to  slide  within  the  re- 

cess of  said  casing  for  purposes  of  adjustment  100 
adjacent  to  said  gasket  and  a  liquid  damper 
intervening  between  the  said  diaphi-agm  and 
said  gasket  adhering  to  the  surfaces  thereof 
by  capillary  attraction,  substantially  as  de- 

scribed. 105 
5.  In  a  sound  recording  and  reproducing 

machine,  a  looselj^-mounted  diaphragm  and 
gasket  adjustable  within  the  recess  of  the 
sound-box  and  a  fllm^f  liquid  applied  to  said 
diaphragm  and  gasket  at  or  near  the  periph-  no 
eral  i^ortions  thereof  and  to  the  adjacent  por- 

tions of  the  inner  walls  of  the  casing,  substan- 
tially as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  6th  day  of  January,  A.  D.  1900.       115 

ELDRTDGE  R.  JOHNSON. 

Witnesses: 
-Jno.  T.  Cross, 
Frank  D.  Graham. 
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To  all  ivhom  it  may  concemz: 
Be  it  known  that  we,  Frank  L.  CAPPSand 

Victor  II.  Emer.son,  of  Newark,  New  Jensej^ 
have  invented  a  new  and  useful  Graphophone, 

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

Thisinventiou  relates  to  talking-machines; 
and  its  object  is  to  obtain  repetition  of  the 
reproductions  from  a  sound-record  without 

10  requiring  the  reproducer  to  be  moved  back 
to  the  starting-point.  It  is  particularly  adapt- 

ed for  use  with  an  inclosed  graphophone,  (or 
phonograph  or  gramophone,)  as  in  a  doll  or 
other  toy,  where  there  would  otherwise  be 

15  need  of  an  arm  or  lever  projecting  to  the  out- 
side of  the  casing  or  of  an  opening  into  the 

casing  for  resetting  the  apparatus. 
Our  invention  consists,  in  brief,  of  a  plural- 

ity of  reproducer-points  having  phonetic  con- 
20  nection  with  a  diapliragm  or  other  sonorous 

or  vibratile  body  and  so  constructed  and  ar- 
ranged that  thej^  may  be  driven  continualh^ 

and  always  in  the  same  direction  without  re- 
versal along  and  in  operative  connection  with 

25  the  sound-record. 
Our  invention  will  best  be  understood  in 

connection  with  the  accompanying  drawings, 
which  illustrate  one  embodiment  thereof. 

Figure  1  is  a  plan  view,  the  diaphragm-cas- 
ing being  removed,  but  its  position  indicated 

by  dotted  lines.  Fig.  2  is  a  side  view.  Fig. 
3  is  an  inverted  view  of  the  diaphragm-easing, 
and  Fig.  -i  is  a  sectional  view  of  a  modified 
form  of  device. 

A  represents  a  bracket  or  plate  upon  which 
is  mounted  the  arbor  B.  Mounted  revolubly 
on  this  arbor  is  a  drum  that  carries  a  sound- 
record  C.  This  record  is  preferably  of  cellu- 

loid or  other  durable  material,  and  the  drum 
40  may  be  rotated  \tY  clockwork  or  by  a  crank- 

arm  or  the  like.  An  arm  D,  integral  with  or 
fast  to  bracket  A,  projects  above  or  to  one 
side  of  the  drum  and  its  record  and  carries 

the  support  E,  preferablj^  of  spring  material, 
45  to  which  is  made  fast  the  head  F,  as  shown 

in  Fig.  2.  This  head  F  supports  in  any  de- 
sirable manner  the  diai)hragm  G.  A  shoe  II 

is  secured  to  the  diaphragm,  having  a  projec- 
tion 7i  extending  to  the  center  thereof  and 

go  connected  thereto  or  merely  Ijing  against  it. 

II'  is  a  stud  or  arbor  rising  from  the  heel 

of  the  shoe.  On  this  stud  is  journaled  the 
hub  I  of  a  spider,  whose  ends  ii,  &c.,  are 
turned  down  and  pointed  to  constitute  the 
reproducer-points.  These  arms  of  the  spider  55 
are  so  arranged  and  so  spaced  that  their 
points  are  a  little  nearer  together  than  the 
combined  transverse  thickness  width  of  all 
the  record-grooves,  whereby  each  succeeding 
reproducer  -  point  will  engage  the  record-  60 
groove  before  its  predecessor  has  left  its  en- 

gagement therewith.  The  points  engage  the 
record  -  groove  one  after  the  other  succes- 

sively, so  that  as  the  drum  and  record  are  ro- 
tated continuously  the  groove  of  the  record  65 

acts  as  a  feed-screw,  rotating  the  spider  and 
giving  a  continued  repetition  of  the  repro- 

ductions from  the  record  so  long  as  the  latter 
is  revolving. 

In  Fig.  i  instead  of  having  a  shoe  secured  70 
to  the  diaphragm  it  is  mounted  in  trunnions 
F'  upon  the  frame  F,  the  mode  of  operation 
being  of  course  the  same. 

It  is  obvious  that  many  changes  may  be 
made  in  the  details  and  operative  devices  75 

without  departing  from  the  spirit  of  our  in- 
vention. The  latter  is  not  limited  to  a  cylin- 

drical record  or  to  one  characterized  by  a  ra- 
dially-undulating groove.     Again,  Instead  of 

having  the  record  -  groove  itself  act  as  the 
80 

feed-screw  the  spider  or  other  device  that 
constitutes  (or  carries)  the  plurality  of  re- 

producer-points may  be  caused  to  progress 

by  means  of  some  other  feed-screw,  it  onlj'- 
being  necessary  that  by  some  means  the  85 
points  be  caused  to  have,  one  after  the  other, 
operative  relation  with  a  sound-record. 

It  will  be  noted  that  while  the  diaphragm 
casing  or  head  F  is  preferably  mounted  on  a 
spring-support  to  adjust  itself  atitomatically  90 
to  any  eccentricities  of  the  record-cylinder 
C,  yet  it  is  otherwise  stationarj^,  and  while 
the  drum  carrying  the  record  C  revolves  or 
rotates,  yet  it  has  no  shifting  or  translatory 
movement  and  is  therefore  stationary  rela-  95 
tive  to  the  diaphragm.  For  these  reason  our 
invention  is  peculiarly  adapted  for  use  in  a 
small  inclosed  space. 
Having  thus  described  our  invention,  we 

claim —  too 
1.  The  combination  with  a  sonorous  or  vi- 

bratory body,  and  a  sound-record,  of  a  sound- 
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transmitting  device  in  phonetic  connection 
with  said  sonorous  body  and  carrying  a  plu- 

rality of  reproducer-points  that  are  arranged 
and  adapted  for  successive  engagement  with 

5  said  recoi'd,  whereby  is  obtained  a  repetition 
of  the  reproduction  from  said  record  without 
reversing  said  device,  substantially  as  de- 
scribed. 

2.  The  combination  with  a  diaphragm  and 
lo  a  shoe  in  phonetic  connection  therewith  and 

carrying  an  arbor  or  stud,  of  a  plurality  of  re- 
producer-points journaled  on  said  stud  and 

adapted  to  engage  in  rotation  with  the  groove 
of  a  sound-record,  substantiallj^  as  described. 

15  3.  The  combination  of  a  stationarj^  dia- 
phragm having  a  stud  secured  thereto,  a  rela- 

tively stationary  but  revoluble  sound-record, 
and  an  intermediate  sound-transmitting  de- 

vice journaled  on  said  stud  and  having  pho- 
20  netic  connection  with  said  sound-record,  sub- 

stantially as  described. 

4.  The  combination  with  a  stationarj'  dia- 
phragm and  a  relatively  stationary  but  revo- 

luble sound-record,  of  an  intermediate  sound- 
25  transmitting  device  carrying  a  plurality  of 

reproducer-points  adapted  and  arranged  to 
engage  said  record,  one  after  the  other,  and 
follow  or  track  throughout  the  same,  sub- 

stantially as  described. 

5.  In  a  talking-machine,  the  combination  30 
with  a  sound-record,  of  a  plurality  of  revolu- 
bly-mounted  reproducer -points  adapted  to 
engage  automatically,  one  after  the  other, 
the  groove  of  said  record  and  be  vibrated 
and  rotated  thereby,  substantially  as  de-  35 
scribed. 

6.  In  a  talking-machine,  a  revoluble  device 
carrying  a  plurality  of  reproducer-points,  and 
means  for  rotating  the  same  to  bring  said 
points  one  after  the  other  into  operative  re-  40 
lation  with  a  sound-record,  whereby  a  repe- 

tition of  the  reproduction  is  obtained,  sub- 
stantiallj'^  as  described. 

7.  In  a  talking-machine,  a  sound-record,  a 
plurality  of  reproducer-points,  and  means  for  45 
moving  said  record  and  for  causing  said 
points  to  travel  continuously  in  the  same  di- 

rection, whereby  is  obtained  a  repetition  of 
the  reproduction,  substantially  as  described. 

In  testimony  whereof  we  have  signed  this  50 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
FRANK  L.  CAPPS. 
VICTOR  H.  EMERSON. 

Witnesses: 
C.  A.  L.  Massie, 
John  Devine. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  New  Yorlc  citj^  county  of  New 

5  Yorlr,  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Sound- 

Recording  Apparatus  and  Metliods,  of  wliich 
the  following  is  a  specification. 
My  invention  relates  generally  to  the  art 

lo  of  recording  vibrations  in  a  suitable  material 
which  will  retain  an  undulatory  or  other  line 
representing  said  vibrations. 

More  specifically,  my  invention  consists  of 
an  improved  apparatus  for  recording  sound- 

15  vibrations  in  a  solid  material,  from  which  ma- 
terial or  from  a  cop5'^  or  negative  of  which  said 

vibrations  may  be  reproduced. 
While  my  invention  is  applicable  to  all 

methods  of  sound -recording,  whatever  the 
2o  character  of  the  record-line  to  be  produced, 

it  produces  the  best  results  when  employed 
in  that  method  in  wliich  an  undulatory  line 

of  even  depth  is  produced  bj'  the  sound-vi- 
brations, such  being  the  character  of  sound- 

25  record  used  with  what  is  popularly  known  as 

the  "gramophone." 
One  disadvantage  heretofore  resulting  from 

the  ordinary  method  of  recording  in  various 
materials  by  etching  with  chemicals  or  by  the 

30  use  of  a  plain  cutting- tool  has  been  the  rough- 
ened character  of  the  surface  of  the  groove  so 

formed.  These  roughnesses  occur  not  only 
in  the  sides  of  the  undulatory  groove  of  even 
depth,  but  also  in  the  bottom  of  said  groove, 

35  and  as  the  reproducing-needle  of  the  gramo- 
phone often  rides  upon  the  bottom  of  the 

groove  these  roughnesses  in  the  surfaces  pro- 
duce the  constant  scratching  or  roariugsound 

in  the  reproducer,  wliich  is  at  times  annoj'ing 
40  and  always  tends  in  part  to  drown  out  tlie 

musical  or  other  sounds  wliich  are  being  re- 
produced. My  invention  overcomes  this  dif- 

ficulty by  making  tlie  record-groove  in  a  fusi- 
ble material,  wliich  is  caused  to  melt  at  the 

45  point  of  contact  with  the  recording -needle 
by  yirtue  of  the  heating  of  said  needle.  This 
needle  and  the  material  of  the  record-blank 
adjacent  to  the  point  of  the  needle  I  heat  bj' 
application  of  the  electric  current,  and  I  find 

50  the  most  convenient  method  of  utilizing  said 
electric  current  and  localizing  the  necessarj^ 
heat  at  the  point  of  the  needle,  where  it  is  to  be 

employed,  is  to  produce  a  continuous  succes- 
sion of  sparks  from  said  needle,  said  sparks 

jumpingfromapointadjacenttoits extremity  55 
to  an  adjacent  electrode. 

One  form  of  apparatus  for  carrying  out  my 
above -described  invention  is  illustrated  in 
the  accompanying  two  sheets  of  drawings,  in 
which —  60 

Figure  1  is  a  side  elevation  of  the  recording- 
machine  with  the  electrical  connections  shown 

in  diagram.  Fig.  2  is  an  enlarged  detail  ele- 
vation of  the  recorder  or  sound-box.  Fig.  3 

is  a  central  longitudinal  section  of  the  same.  65 
Throughout  the  drawings  like  reference- 

figures  refer  to  like  parts. 
A  tablet  1,  of  fusible  material,  preferably 

one  of  the  waxes  or  some  wax-like  compound 
or  composition,  is  rotated  by  means  of  aver-  70 
tieal  shaft  2,  carrying  the  bevel-gear  3,  mesh- 

ing with  the  bevel-gear  4,  operated  by  any 
suitable  train  of  gearing  from  a  motor,  (not 
shown,)  preferably  concealed  in  the  box  5. 
Projecting  arms  6  G  from  a  swinging  carriage  75 
sliding  on  guides  on  the  main  frame  8,  in 
which  the  motor-gearing  is  journaled,  carry 
the  cross-piece  7',  said  swinging  frame  being 
pivoted  to  and  sliding  on  the  shaft  or  guide 
8^^.  The  said  swiuging  frame  is  controlled  80 
by  the  handle  9  and  when  in  the  position 
shown  in  Fig.  1  is  caused  to  slide  upon  the 
shaft  S^  by  means  of  a  half-nut  26,  carried  by 
a  projection  27,  said  half-nut  gearing  with  a 
screw-thread  28  on  the  shaft  of  the  bevel-gear  85 
4,  these  parts  being  indicated  in  dotted  lines 
in  Fig.  1.  The  swinging  frame  carries  the 
recorder  10,  which  has  'Axxj  suitable  form  of 
vibrating  needle  11  phonetically  connected 
with  the  diaphragm  12,  the  point  of  said  nee-  90 
die  projecting  slightl}'  below  the  surface  of 
the  tablet  1  when  the  recorder  is  in  the  posi- 

tion shown  in  Fig.  1. 
Electricall}'  connected  with  the  vibrating 

needle  11  is  the  binding-post  13,  to  which  one  95 
terminal  15  of  an  electric  circuit  is  connected. 

An  electrode  14,  carried  bj^  binding-post  25, 
set  in  a  piece  of  indurated  fiber  25*  or  other 
suitable  insulation  on  the  re'corder,  has  its 
point  arranged  adjacent  to  the  point  of  the  ico 
vibrating  needle  11.  This  electrode  is  con- 

nected with  the  other  terminal  16  of  the  cir- 
cuit. Preferably  the  induction-coil  (repre- 
sented at  17  diagrammatically)  has  Its  second- 
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ary  in  the  circuit  of  the  wires  15  and  16  and 
its  primary  controlled  by  a  rheostat,  (diagram- 
matically  represented  at  18,)  the  current  being 
supplied  from  any  convenient  source  of  elec- 

5  trical  power.  Asthe  vibrating  needle  11  may 
become  heated  more  or  less,  especially  by  the 
erroneous  manipulation  of  the  electrical  ap- 

paratus, I  prefer  to  employ  some  non-heat- 
conducting  material — such  as  bone  or  simi- 

lo  lar  material  which  is  a  good  conductor  of 
sound,  while  a  bad  conductor  of  heat — to  fur- 

nish the  connecting-piece  19  between  the  nee- 
dle 11  and  the  diaphragm  12.  This  piece  19 

maybe  positively  attached  to  the  diaphragm 
15  12  by  cement  20  or  in  any  other  convenient 

manner.  The  needle  11  is  adjustably  mount- 
ed on  the  recorder  or  sound-box  by  the  set- 

screw  21  and  preferably  has  a  detachable  tip 
22,  held  by  the  set-screw  23.     The  electrode 

20  14  may  be  made  of  any  convenient  shape;  but 
I  find  that  the  end  of  an  ordinary  copper  wire 
having  the  insulation  24  removed  at  the  point 
will  serve. 

The  mode  of  operation  of  the  above-de- 
25  scribed  apparatus  when  mj^  method  is  em- 

ployed is  as  follows:  The  record-tablet  1  is 
set  in  rotation  bj'  ihe  motor  5,  the  recorder 
placed  in  the  position  shown  in  Fig.  1,  and  a 
feed  motion  radially  of  the  tablet  being  given 

30  to  the  recorder  by  the  feed-screw  28  and  half- 
nut  26,  as  before  described,  the  point  of  said 
needle  traces  a  spiral  line  on  the  surface  of 
the  tablet  1.  Direct  electrical  connections 

being  established,  the  induction-coil  17  will 
35  cause  a  continuous  series  of  sparks  to  pass 

from  a  point  at  or  near  the  extremitj'^  of  the 
needle-tip  22  to  the  electrode  14,  thus  heat- 

ing the  tip  of  the  record-needle  sufficiently  to 
melt  that  portion  of  the  wax-like  tablet  im- 

40  mediately  in  contact  with  it.  It  is  evident, 
therefore,  that  the  needle  will  melt  out  a  fine 
spiral  line  in  the  revolving  tablet  1.  If  then 
sound-waves  produced  by  the  voice  or  an  in- 

strument are  sent  into  the  sound  box  or  re- 
45  corder  10  and  the  diaphragm  12  vibrated 

therebj^,  said  vibrations  will  be  transmitted 
to  the  needle  11^  and  instead  of  tracing  a  true 
spiral  the  needle-point  will  trace  an  undula- 
tory  spiral  line  faithfully  representing  the 

50  sound-wave  vibrations.  As  the  hot  needle 
leaves  any  particular  part  of  the  record  the 
fused  material  will  quickly  solidify,  so  that 
the  needle  leaves  behind  it  a  groove  having 
smooth  walls   and   bottom   in   place  of  the 

55  rough  and  torn  surfaces  and  ragged  edges 
left  by  a  cutting  or  tracing  needle  when  work- 

ing cold.  When  the  record  is  completed,  the 
swinging  frame  7  is  thrown  up  and  the  tablet 
removed  and  preferabl  J"  copied  in  some  harder 

60  material  bj'  electroplating  or  otherwise  for 
purposes  of  reproduction. 

The  advantages  of  my  invention  consist  in 
the  smooth  and  even  surface  of  the  record- 
groove  produced  as  above  explained  and  also 

65  in  the  accuracy  of  the  record,  which  arises 
from  the  fact  that  the  needle  has  no  mechan- 

ical work  whatever  to  do  in  making  the  rec- 

ord. Theheat  radiated  from  itspoint  melts  the 
fusible  material  of  the  tablet  within  a  given 
distance  of  the  needle,  so  that  it  need  never 
touch  the  solid  material,  but  travels  always 
in  a  liquid  or  semiliquid  mass  produced  by 
its  own  heat.  Thus  the  needle  is  free  to  re- 

produce every  slightest  vibration  given  to  the 
diaphragm,  and  said  vibrations  are  neither 
restricted  or  distorted  as,  is  the  case  where 
the  recording-  needle  has  to  overcome  a  re- 

sistance presented  by  the  recording  material 
when  a  solid  material. 

It  is  evident,  of  course,  that  various  changes 
could  be  made  in  the  apparatus  illustrated 
without  departing  from  the  spirit  and  scope 
of  my  invention,  it  being  essential  only  that 
the  recording-needle  shall  lie  within  the  heat- 

ing zone  of  an  arc  produced  electrically. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by 

Letters  Patent,  is-— 
1.  The  combination  of  the  sound-box,  the 

metallic  recording-needle  vibrated  thereby, 
the  electrode  adjacent  to  but  separated  from 
the  point  of  said  needle,  and  an  electric  cir- 

cuit whose  terminals  are  connected  to  the  nee- 
dle and  electrode  respectively. 

2.  The  combination  of  the  sound-box,  the 
metallic  recording-needle  vibrated  thereby, 
the  electrode  adjacent  to  the  point  of  said 
needle,  and  an  electric  circuit  whose  termi- 

nals are  connected  to  the  needle  and  elec- 

trode respectivelj',  together  with  the  heat-in- 
sulating material  between  the  needle  and  the 

diaphragm  of  the  sound-box. 
3.  The  combination  of  the  sound-box,  the 

metallic  recording-needle  vibrated  thereby, 
the  electrode  adjacent  to  but  separated  from 
the  point  of  said  needle,  and  an  electric  cir- 

cuit whose  terminals  are  connected  to  the 
needle  and  electrode  respectively,  together 
with  the  rotating  tablet  of  fusible  material 
in  contact  with  the  point  of  the  needle. 

4.  The  combination  of  the  sound-box,  the 
metallic  recording-needle  vibrated  therebj^, 
the  electrode  adjacent  to  but  separated  from 
the  point  of  said  needle,  and  an  electric  cir- 

cuit whose  terminals  are  connected  to  the 
needle  and  electrode  respectively,  together 
with  the  rotating  tablet  of  fusible  material  in 
contact  with  the  point  of  the  needle,  and  the 
swinging  frame  on  which  both  sound-box  and 
electrode  are  mounted. 

5.  The  combination  of  the  sound-box,  the 
metallic  recording-needle  vibrated  thereby, 
the  electrode  adjacent  to  but  separated  from 
the  point  of  said  needle,  and  an  electric  cir- 

cuit whose  terminals  are  connected  to  the 
needle  and  electrode  respectively,  together 

with  an  induction-coil,  the  secondarj'^  of  which is  included  in  said  electric  circuit. 
Signed  by  me  at  New  York  city  this  6th  day 

of  June,  1899. 
LOUIS  P.  VALIQUET. 

Witnesses: 
Lilian  Foster, 
w.  h.  pumpheey, 

70 

75 

90 

95 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Jonas  Walter  Ayls- 

WORTH,  a  citizen  of  the  United  States,  reBid- 
ingat  EastOarnge.  in  the  County  of  Essex  and 

5  State  of  New  Jersey,  have  invented  a  cer- 
tain new  and  useful  Improvement  in  Phono- 

graphic Record-Blanlfs,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  improvements  in 
lo  compositions  for  phonographic  record-blanks ; 

and  my  object  is  to  secure  a  composition  hj 
which  blanks  of  superior  quality  to  those  now 
in  use  can  be  produced,  while  the  cost  of  such 
blanks  will  be  materially  reduced. 

t5       In  the  accompanying  drawing  I  illustrate 
a  perspective  view  of  a  phonograph-blank,  in 
dicating  thereon  the  preferred  combination 
of  ingredients  therefor. 
My  improved  composition  for  phonographic 

^o  record-blanks  consists  of  an  alkaline  soap  of 
higher  fatty  acids  of  the  acetic  series— as,  for 
example,  a  stearate  or  palmitate,  or  both,  of 
an  alkali,  such  as  soda  — a  lead  soap  of  higher 
fatty  acids  of  the  acetic  series — as,  for  exam- 

^5  pie,  a  stearate  or  palmitate,  or  both,  of  lead— 
oleate  of  lead,  a  resinous  substance — such  as 
colophony,  gum-copal,  gum-kauri,  &c. — and 
preferably  a  hydrocarbon — such  as  paraffin, 
ozocerite,  ceresin,  <fec. — as  indicated  in  the 

jo  drawing.  Thestearicacidof  commerce,  from 
which  stearate  of  lead  and  stearate  of  soda 
are  made,  is  composed  of  a  mixture  of  stearic 
acid  and  palmitic  acid,  so  that  the  products 
secured   therefrom   comprise   a   mixture   of 

35  stearate  and  palmitate  of  lead  or  soda,  as  the 
case  may  be.  For  cheapness  of  manufac- 

ture, therefore,  I  prefer  to  manufacture  stea- 
rate and  palmitate  of  lead  or  soda  from  the  or- 

dinarj'  stearic  acid  of  commerce,  and  there- 
40  fore  the  most  economical  composition  of  my 

present  invention  is  one  utilizing  both  stea- 
rate and  palmitate  of  lead  and  soda.  It  is  to 

be  undei'stood,  however,  that  a  composition 
is  within  the  scope  of  my  present  invention 

45  if  it  utilizes  either  stearate  or  palmitate  of 

lead  or  of  soda  or  any  desii'ed  combination 
of  such  products. 

Proportions  with  which  I  have  secured  ex- 

cellent results  are  the  following:  ninety-six 
parts,  by  weight,  of  stearate  and  palmitate  of  50 
soda,  containing  about  6.9  parts  of  sodium. 
oxid,(NajO;)  seventy-three  parts,  by  weight, 
of  stearate  and  palmitate  of  lead,  containing 
about  twenty-one  parts  of  lead  oxid,  (PbO;) 
nine  parts,  by  weiglit,  of  oleate  of  lead,  con-  55 
taining  about  2.5  parts  lead  oxid;  ten  parts, 
by  weight,  colophony;  two  parts,  by  weight, 
ceresin.  These  proportions  may  be  varied 
considerably  without  departingfromthespirit 
of  my  invention.  For  instance,  the  ceresin  6c 
may  be  omitted  entirelj^  if  it  is  desired  to 
produce  a  harder  composition,  and  the  pro- 

portion of  oleate  of  lead  may  be  reduced  to 
attain  the  same  end. 

The  resulting  blanks  are  absolutely  non-  65 
crystalline     in    character,    hard,    perfectly 
smooth,  and  more  or  less  transparent. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is  as  follows:  70 

1.  A  composition  for  phonograph  record- 
blanks,  comprising  an  alkaline  soap  of  higher 
fatty  acids  of  the  acetic  series,  a  lead  soap  of 
higher  fattj^  acids  of  the  acetic  series,  oleate 
of  lead  and  an  acid  resin,  substantially  as  set  75 
forth. 

2.  A  composition"  for  phonograph  record- blanks,  comprising  soda  soap  of  higher  fatty 
acids  of  the  acetic  series,  lead  soap  of  higher 
fatty  acids  of  the  acetic  series,  oleate  of  lead  80 
and  an  acid  resin,  substantially  as  set  forth, 

3.  A  comi)osition  for  phonograph  record- 
blanks,  comprising  an  alkaline  soap  of  higher 
fatty  acids  of  the  acetic  series,  a  lead  soap  of 
higher  fatty  acids  of  the  acetic  series,  oleate  85 
of  lead,  an  acid  resin,  and  a  hydrocarbon,  sub- 

stantially as  set  forth. 
4.  A  composition  for  jihonograph  record- 

blankSj  comprising  soda  soap  of  higher  fatty 
acids  of  the  acetic  series,  lead  soap  of  higher  90 

fattj'  acids  of  the  acetic  series,  oleate  of  lead, 
an  acid  resin,  and  a  hydrocarbon,  substan- 

tially as  set  forth. 
5.  A  composition  for  phonograph  record- 

blanks,  comprising  stearate  and  palmitate  of  95 
soda,  stearate  and  palmitate  of  lead,  oleate  of 
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lead,  and  an  acid  resin,  substantially  as  set 
forth. 

6.  A  composition  for  phonograph  record- 
blanks,  comprising  stearate  and  palmitate  of 

5  soda,  stearate  and  palmitate  of  lead,  oleate  of 
lead,  an  acid  resin,  and  a  hydrocarbon,  sub- 

stantially as  set  forth. 

This  specification  signed  and  witnessed  this 
25th  day  of  July,  1900. 

JONAS  WALTER  AYLSWORTH. 

Witnesses: 
J.  F.  Randolph, 
J.  A.  BOEHNE. 
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United  States  Patent  Office, 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY. 

PHONOGRAPHIC   RECORDING  APPARATUS. 

SPECIFICATION  forming  part  of  I-etters  Patent  Nq.  676,225,  dated  June  11,  1901. 

Original  application  filed  March  17, 1899,  Serial  No,  709)448,    Divided  and  this  application  filed  Angnst  18,  1900,    Serial 
No,  27,238,    (No  model.) 

To  cM  ivhom  it  may  concert,;^ 
Be  it  known  that  I,  TuoJiAS  A.  Edison,  a  citi- 

zen of  the  United  States,  residing  at  Llewellj'n 
Parl<:,  in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  certain  new  and  useful 
Improvements  in  Phonographic  Recording 
Apparatus,  (Case  No.  1,046,)  of  which  the  fol- 

lowing is  a  description. 
Mj'  invention  relates  to  improvements  in 

ro  apparatus  for  making  phonographic  records, 
and  the  i^resent  application  is  a  division  of 
an  application  for  Letters  Paten  toft  he  United 
States  filed  by  me  on  March  17,  1899,  Se- 

rial No.  709,448.     In  said  application  I  de- 
1$  scribe  generally  such  an  arrangement  of  the 

diaphragm  or  other  element  influenced  or  vi- 
brated by  the  sound-waves  as  to  normally 

relieve  it  of  all  or  substantially  all  stress, 
whereby  it  will  be  maintained  in  substantial 

2o  equilibrium  and  will  be  more  sensitively  re- 
ceptive and  more  aceuratelj^  responsive  to 

sound-vibrations.  The  present  invention  re- 
lates to  a  phonographic  recorder  of  this  type, 

and  specificallj'  to  a  phonographic  recorder  of 
25  the   kind  wherein  the  usual   compensating 

weight  is  dispensed  with  and  the  cutting  or 
recording  tool  is  caused  to  engage  the  record- 
surface  by  a  direct  manual  adjustment. 

The  object  of  my  present  invention  is  to  so 
30  construct  or  arrange  the  diaphragm  of  man- 

ually-adjusted phonographic  recorders  as  to 
relieve  the  diaphragm  of  all  or  substantially 
all  stress  now  resulting  from  the  pressure 
necessary  to  properly  engage  the  cutting  or 

35  recording  tool  with  the  record-surface  to  the 
requisite  depth. 

In  order  that  the  invention  maj'  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  part  of  this 
40  specification,  and  in  which — 

Figure  1  is  a  section  through  a  iihono- 
graphie  recording  device  of  the  type  de- 

scribed, illustrating  my  present  improve- 
ments applied  thereto;  Fig.  2,  a  bottom  view 

45  of  Fig.  1,  and  Fig.  3  an  enlarged  sectional 
view  of  the  lower  portion  of  the  compensat- 

ing "weight. 
In  all  of  the  above  views  corresponding 

parts  are  represented  by  the  same  numerals 
50  of  reference. 

The  casing  1  is  carried  in  a  ring  2,  formed 
in  a  pivoted  arm  3, having  an  adjusting-screw 
4,  which  works  on  the  usual  longitudinal 
slide  5.  The  cutting  or  engraving  tool  6  is 
carried  on  the  end  of  spring-arms  7  7  (shown  53 
more  clearl}^  in  Fig.  2)  and  is  connected  with 
the  center  of  the  diaphragm  8  by  a  connec- 

tion 9,  made,  preferablj",  of  wood.  In  use  the 
adjusting-screw  4 is  turned  until  the  cutting 
or  engraving  tool  6  engages  the  proper  depth  60 
into  the  recording-surface  10.  Thisobviously 
places  the  diaphragm  S  under  stress,  or,  in 
other  words,  tends  to  buckle  it  upwardly, 
preventing  accurate  response  thereof  to  the 
vibrations.  With  this  tj^pe  of  recorder  in  65 
order  that  my  invention  maybe  carried  out  a 
weight  is  preferably'  employed  to  counteract 
this  upward  stress  of  the  diaphragm.  This 
counteracting-weight  12  is  located,  preferably, 
in  the  nipple  13,  to  which  the  speaking-tube  is  70 
connected,  being  guided  h\  the  arms  14  and 
having  a  recess  at  its  lower  end,  in  which  is 

placed,  preferably,  a  section  of  rubber  tub- 
ing 15,  (see  Fig.  3,)  which  bears  upon  the 

center  of  the  diaphragm  8.  The  mass  of  the  75 
weight  12  is  sufficient  to  substantially  coun- 

teract the  upward  stress  exerted  upon  the 
diaphragm  by  the  engagement  of  the  cutting 
or  engraving  tool  with  the  recording-surface. 
B3"  employing  the  elastic  buffer  15  between  80 
the  diaphragm  8  and  the  weight  12  the  effectof 
the  weight  will  be  exerted  at  all  times  upoa 
the  diaphragm,  even  though  the  vibrations 
are  so  rapid  that  the  weight  cannot  respond 
thereto.  85 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  tosecure  by  Letters 
Patent,  is  as  follows: 

1.  Tu  a  phonograph-recorder,  the  combina- 
tion with  the  recording-diaphragm,  of  acoun-  90 

teracting-weight  loosely  and  bodily  carried 
thereb}',  substantially  as  set  forth. 

2.  In  a  phonograph-recorder,  the  combina- 
tion with  the  recording-diaphragm,  of  a  coun- 

teracting-weight bodiljr  carried  thereby,  and  95 
an  elastic  connection  between  the  weight  and 
diaphragm,  substantially  as  set  forth. 

3.  In  a  phonograph-recorder,  the  combina- 
tion with  the  recording-diaphragm, the  record- 

ing-tool directlj'Connected  thereto,and  means  100 
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for  manually  adjusting  the  diaphragm,  of  a 
counteracting  -  weight  carried  loosely  and 
bodily  by  the  diaphragm,  substantiallj^  as  set 
forth. 

5  4.  In  a  phonograph-recorder,  the  combina- 
tion with  therecording-diaphragtu, the  record- 

ing-tool directlj' connected  thereto, and  means 
for  manually  adjusting  the  diaphragm,  of  a 
counteracting- weight  carried  bodily  bj'  the 

lo  diaphragm,  and  an  elastic  connection  be- 
tween said  weight  and  diaphragm,  substan- 

tially as  set  forth. 
5.  In  a  phonograph-recorder,  the  combina- 

tion with  the  recording-diaphragm  and  its  in- 
15  closing  casiug,  of  a  counteraeting-weight  car- 

ried bodily  l)y  the  diapliragm  and  vertically 

movable  within  said  casing,  substantially  as 
set  forth. 

6.  In  a  phonograph-recorder,  the  combina- 
tion with  the  recording-diaphragm  and  its  20 

inclosing  casing,  of  a  counteraeting-weight 
carried  bodily  by  the  diaphragm  and  verti- 
callj''  movable  within  said  casing,  and  guid- 

ing-arms for  guiding  said  weight  in  said  cas- 
iug, substantially  as  set  forth.  25 

This  specification  signed  and  witnessed  this 
10th  day  of  August,  1900. 

THOS.  A.  EDISON. 

Witnesses: 
J.  F.  Randolph, 
J.  A.  BOEHME. 
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United  States  Patent  Office. 

ISAAC  W.  NORCROSS,  JR.,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  THE  HAW- 
THORNE AND  SHEBLE  MANUFACTURING  COMPANY,  OF  PHILADELPPIIA, 

PENNSYLVANIA. 

PHONOGRAPH   OR  GRAPHOPHONE  REPRODUCER. 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  676,270,  dated  June  11,  1901. 

Application  filed  November  26,  1900.    Serial  No.  37,787.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Isaac  W.  Norcross, 

Jr.,  a  citizen  of  the  United  States,  and  a  resi- 
dent of  New  Yorlv  city,  New  York,  have  in- 

5  vented  certain  Improvements  in  Phonograph 
or  Graphophone  Reproducers,  of  which  the 
following  is  a  specification. 

The  object  of  vn'^  invention  is  to  provide 
the  reproducer  of  a  phonograph  or  grapho- 

ro  phone  instrument  with  an  attachment  where- 
by the  reproductions  are  improved  both  in 

volume  and  distinctness  of  tone. 

The  accompanying  drawing  shows  a  longi- 
tudinal section,  on  an  exaggerated  scale,  of  a 

IS  graphophoue-reproducer  made  in  accordance 
with  my  invention. 

So  far  as  the  general  construction  of  the  re- 
producer is  concerned  it  may  be  similar  to 

those  now  in  use,  my  invention  consisting  of 
2o  an  attachment  to  the  diaphragm  1  of  the  re- 

producer whereby  the  vibrations  of  said  dia- 
phragm under  the  action  of  the  record  are  so 

affected  as  to  materially  improve  the  result. 
This  attachment  consists  of  a  hollow  boss  2, 

25  applied  to  the  lower  face  of  the  diaphragm  1 
and  cai-rying  a  reproducer-point  3  similar  to 
that  which  is  ordinarily  attached  directly  to 
the  reproducer-diaphragm.  The  hollow  boss 
2  may  be  of  cup-like  or  inverted-conical  form 

30  and  may  be  composed  of  any  material  found 
to  be  available  for  the  purpose,  aluminium 
being  preferred.  Owing  to  the  extended  area 
of  contact  of  the  hollow  boss  2  with  the  dia- 

phragm 1  the  vibrations  of  the  latter  are  so 
35  much  improved  as  compared  with  those  of  a 

diaphragm  having  the  reproducer-point  ap- 
plied directly  to  the  same  that  better  repro- 

ductions are  obtained  both  as  regards  volume 

and  distinctness  of  tone,  the  curved  form  of 
the  boss  2  rendering  it  so  stiff  that  there  is  no  40 
springing  of  the  same,  the  undulations  of  the 
record  being  transmitted  to  the  diaphragm 
without  any  loss  in  extent  of  vibration  of  the 
diaphragm  due  to  the  interposed  transmitter. 

I  am  aware  that  it  has  been  proposed  to  45 
provide  a  sound-recorder  with  a  conical  dia- 

phragm having  around  the  enlarged  end  of 

the  cone  a  projecting  flange,  wherebj''  said 
cone  is  secured  to  the  holder;  but  my  inven- 

tion is  distinct  from  this  in  having  the  ordi-  50 
nary  flat  diaphragm,  the  purpose  of  my  in- 

vention being  to  transmit  to  such  flat  dia- 
phragm more  effectively  than  usual  the  vi- 
brations due  to  the  passage  of  the  undulat- 

ing record  beneath  the  reproducer-point.         55 
The  hollow  boss  will  be  located  on  the  dia- 

phragm in  such  position  as  will  give  the  best 
result.  As  shown  in  the  drawing,  it  is  lo- 

cated somewhat  off  center  longitudinally, 
this  position  having  been  found  in  practice  60 
to  be  a  good  one. 
Having  thus  described  my  invention,  I 

claim  and  desire  to  secure  by  Letters  Pat- 

ent— 

A  phonograph  or  graphophone  reproducer  65 
having  a  flat  diaphragm  with  a  hollow  boss 
attached  to  its  outer  face  and  carrying  the 
reproducer-point,  substantially  as  specified. 

In   testimony  whereof  I  have  signed   my 
name  to  this  specification  in  the  presence  of  70 
two  subscribing  witnesses. 

ISAAC  W.  NORCROSS,  Jr.     [i„  s.] 

Witnesses: 
Jas.  J,  Daly, 
Frank  Webber. 
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DAVID   H.   HILTON,    OF   JERSEY   CITY,   NEW   JERSEY. 

APPLIANCE  FOR  PREDETERMINING   SPEED. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  676,463,  dated  June  18,  1901. 

Application  filed  September  1, 1900.    Serial  No.  28,753.    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  H.  Hilton,  a  citi- 

zen of  tlie  United  States,  and  a  resident  of 
Jersey  City,  in  the  county  of  Hudson  and  State 

S  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Appliances  for 
Predetermining  Speed,  which  improvements 
are  fully  set  forth  in  the  following  specifica- 

tion and  accompanying  drawings,  in  which — 
i6  Figure  1  is  a  plan  view  of  a  speed-deter- 

mining appliance  embodying  my  said  inven- 
tion, the  same  being  here  illustrated  substan- 

tially as  it  appears  when  attached  to  a  sound- 
reproducing  machine,  as  a  phonograph,  a 

\'^  fragment  of  the  latter  being  also  shown.  Fig. 
2  is  a  vertical  section  of  the  parts  shown  in 
Fig.  1,  the  section  being  taken  as  along  the 
line  a  a  of  Fig.  1.  Fig.  3  is  a  plan  view  of  the 
said  appliance,  a  portion  of  the  cover  or  top 

2o  inclosing  wall  thereof  being  broken  away  to 
disclose  the  interior  mechanism  and  the  scale 

being  enlarged.  Fig.  4  is  a  central  longitu- 
dinal section  of  said  appliance  as  on  the  line 

&  5  of  Fig.  3,  the  scale  corresponding  with 
25  Fig.  3.  Fig.  5  is  a  detail  plan  view  showing 

a  somewhat-modified  form  of  my  improved 
appliance. 

Similar  reference -numerals  denote  like 
parts  throughout  the  several  views  of  the 

30  drawings. 
This  invention  relates  to  improvements  in 

devices  of  that  class  which  may  be  designated 

"appliances  for  predetermining  speed,"  the 
same  being  designed  for  service  in  connec- 

35  tion  with  a  revoluble  part  or  parts  for  the 
purpose  of  predetermining  the  velocity  or 
rate  of  speed  at  which  such  part  or  parts 
shall  revolve  under  duly-applied  power  or  en- 
ergy. 

40  The  object  of  the  invention  is  to  provide 
an  appliance  of  the  character  above  indicated 
which  shall  be  simple,  inexpensive,  and  novel 
as  regards  construction,  efficient  in  opera- 

tion, and  which  shall  admit  of  being  readily 
45  attached  for  service  to  a  mechanical  struc- 

ture, as  a  phonograph  or  analogous  sound-re- 
producing machine,  embodying  a  revoluble 

part  or  parts. 
The  invention  consists  in  the  employment 

50  of  certain  novelly-formed  parts,  in  the  novel 
disposition  and  arrangement  of  the  various 
parts,  in  certain  combinations  of  the  latter 

and  novel  manner  of  cooperation  thereof,  and 
in  certain  details  of  construction,  all  of  which 

willbespecificallyreferi-ed  to  hereinafter  and  55 
set  forth  in  the  appended  claims. 

In  the  accompanying  drawings  the  inven- 
tion is  represented  as  applied  to  a  phono- 

graph; but  said  invention  may  be  availed  of 
in  connection  with  other  mechanical  oontriv-  60 
ances  embodying  a  revoluble  part  or  parts  the 

speed  of  which  it  maj'  be  desirable  to  prede- termine. 
Having  reference  now  to  the  accompany- 

ing drawings,  2  denotes  a  bed-plate  having  65 
attached  to  the  under  side  thereof  a  hori- 

zontal frame  3,  from  which  depend  a  hanger 

4  and  oppositelj^-arranged  bearings  5  5',  in 
the  lower   extremity  of  which   bearings  is 
mounted  to  rotate  the  governor-shaft  6,  pro-  70 
vided  with  elastic  elements  7  7',  the  former 
of  which  carries  the  governor-ball  8  and  the 

latter  the  governor- ball  8'.     There  is  also 
firmly  mounted  on  the  governor-shaft  6  a  fric- 

tion-disk 9  and  a  pinion  9',  the  latter  adapt-  75 ed  to  mesh  at  all  times  with  a  member  of  a 

suitable  train  of  gear-wheels  spring-actuated 
or  otherwise  impelled  and  whereby  under  cer- 

tain conditions  a  rotary  motion  is  imparted 
to  the  record  or  cylinder  10.     The  lever  11  is  80 

mounted  to  work  on  the  pivot  11'  and  is  pro- 
vided at  its  lower  extremity  with  a  shoe  11" 

for  engagement  with  the  disk  9,  and  where- 
by a  braking  effect  for  the  movable  parts  of 

the  device  as  a  wiiole  may  be  had  through  85 
proper  manipulation  of  the  said  lever  11. 

12  is  a  siiring-controlled  arm  mounted  also 
to  work  on  pivot  11'  and  having  at  its  lower 
extremity  a  shoe  12',  adapted  under  normal 
conditions  to  have  frictional  contact  with  the  90 

disk  9  through  the  action  of  spring  12". 
The  parts  thus  far  described  are  of  ordi- 

nary construction  and  are  assembled  in  a 
manner  well  known  in  the  art.  The  speed  of 
the  intermeshing  parts  is  regulated  in  com-  95 
raon  practice  through  variable  downward  tilt- 

ing of  the  arm  12  against  the  action  of  spring 

12",  thus  causing  the  shoe  12'  to  engage  the 
disk  9  with  variable  degrees  of  friction.  To 
accomplish  this  variable  tilting  of  the  arm  12,  100 
there  is  ordinarily  provided  an  adjusting- 
stem,  as  13;  but  it  is  further  essential  that 
means  be  provided  whereby  the  range  of  ad- 

justment of  the  stem  13  or  degrees  of  such 
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adjustment  of  said  .stem  may  be  determined 
and  indicated  to  the  end  that  the  speed  of, 
say,  the  governor-shaft  G  may  be  predeter- 

mined with  respect  to  the  starting  of  said 
5  shaft  in  motion. 

As  to  phonographs  and  the  like  it  is  tlie  com- 
mon practice  to  jjlaee  the  record  or  prepared 

cylinder  in  position  for  service,  start  the  ma- 
chine in  operation,  and  then  if  it  is  fonnd  that 

lo  the  record  is  revolving  too  rapidly  or  too 
slowly  to  produce  the  clearest  enunciation 
effect  the  stem  13  is  accordingly  adjusted;  but 
as  the  speed  at  which  one  record  should  move 
varies  materially  from  the  speed  at  which  au- 

15  other  record  should  move  in  order  to  obtain 
the  best  results  the  proper  adjustment  for  the 
stem  13  is  not  readily  determined. 

The  chief  purpose  of  my  invention  is  to 
overcome   the  objectionable   feature   above 

20  named,  particularly  in  phonographs  and  anal- 
ogous sound-reproducing  machines,  and  to 

this  end  I  provide  an  adjusting-stem,  as  13, 
a  part  bearing  degree-indicating  characters 
and  a  record  bearing  a  character  correspond- 

25  iug  with  one  of  said  degree-indicating  char- 
acters, the  said  stem  being  capable  of  free 

longitudinal  adjustment  and  capable  when 
revolved  of  actuating  said  part. 

As  shown  in  the  accompanying  drawings, 
30  my  improved  appliance  comprises  a  base  14, 

a  top  portion  15,  by  preference  an  inclosing 
wall  10,  connecting  said  base  and  top  portion 
and  forming  with  said  base  and  top  portion  a 
box-like  body  structure,  and  a  train  of  gear- 

35  wheels  arranged  within  said  box-like  struc- 
ture, the  shaft  14'  on  which  the  final  member 

15'  of  said  train  is  mounted  carrying  at  its 
upper  end  and  outside  the  top  portion  15  a 
pointer  17  for  cooperation  with  the  dial  18, 

40  here  shown  as  directly  applied  to  the  outer 
surface  of  the  top  portion  15,  as  by  painting 
or  otherwise,  though  the  same  may  be  ap- 

plied to  a  separate  piece  of  material  and  the 
latter  attached  to  the  upper  side  of  the  top 

45  portion  15  in  any  well-known  and  approved 
manner.  While  the  pointer  17  is  here  repre- 

sented as  movable  and  the  dial  as  fixed  or 

stationarj^,  the  arrangement  of  these  parts 
may  be  reversed,  if  desired. 

50  The  initial  member  IC  of  the  train  of  gear- 
wheels referred  to  is  here  shown  as  loosely 

mounted  on  the  stem  13,  and  as  the  latter  is 
angular  in  cross-section  and  the  opening  in 
the  member  16'  corresponds  therewith  in  con- 

55  tour  the  said  member  16'  acts  with  said  stem 
when  the  latter  is  revolved,  and  at  the  same 
time  said  stem  has  longitudinal  movement 

irrespective  of  said  member  IG'. 
The  member  16'  meshes  at  all  times  with 

60  the  gear-wheel  17',  mounted  on  shaft  IS',  on 
which  is  also  mounted  the  gear-wheel  or  pin- 

ion 17",  which  meshes  at  all  times  with  the 
final  member  15'. 

The   stem    13   is   provided   with   suitable 
65  threads  adapted  to  engage  the  threads  of  a 

suitable  opening  formed  in  the  frame  3  in 

vertical  alinement  with  the  free  end  of  the 
arm  12. 

It  will  be  understood  that  the  gear-wheels 
16',  17',  17",  and  15'  or  a  similar  train  are  70 
essential  only  where  the  pitch  of  the  threads 
of  the  stem  13  is  such  as  to  necessitate  a  plu- 

rality of  revolutions  of  the  stem  13  in  order 
to  move  said  stem  throughout  its  range  of 
longitudinal  adjustment.  In  the  event  that  75 
the  stem  13  be  worm-threaded  or  so  threaded 
that,  say,  a  single  revolution  thereof  shall  be 
necessary  in  order  to  move  said  stem  through- 

out its  range  of  longitudinal  adjustment  the 
dial  18  may  be  mounted  upon  or  directly  ap-  80 
plied  to  the  stem  13,  as  indicated  in  Fig.  5, 
thus  not  only  doing  away  with  the  train  of 
gear-wheels  mentioned,  but  also  with  the  box- 

like structure  therefor.  Where  the  dial  18 
is  thus  arranged  for  direct  cooperation  with  85 
the  stem  13,  it  will  lie  along  the  upper  side 
of  the  bed-plate  2  and  maj^  be  there  loosely 
held  in  any  approved  manner,  as  by  means 

of  the  cleats  19  19',  one  of  which  may  serve  as 
a  pointer.  90 

The  stem  13  is  pi-ovided  with  a-  finger- 

piece  20. 10  denotes  the  record  or  prepared  cylinder, 
of  ordinary  construction,  and  bearing  a  char- 

acter corresponding  with  one  of  the  charac-  95 
ters  on  the  dial  18. 

In  operation  the  user  selects  a  record, 
mounts  it  in  position  for  service,  turns  the 
stem  13  till  the  pointer  17  registers  with  the 
character  on  the  dial  18  which  corresponds  ico 
with  the  character  on  said  record,  and  then 
starts  the  machine  in  motion.  The  turning 
of  the  stem  13  will  result  in  tilting  the  arm  12 
downward,  thus  diminishing  the  friction  of 

the  shoe  12'  on  the  disk  9,  and  the  governor-  105 
shaft  6,  record  10,  and  intermediate  inter- 
meshing  parts  will  move  at  the  required 

speed. It  will  be  understood  that  my  improved  ap- 
pliance maybe  modified  to  some  extent,  par-  iic 

tieularly  as  to  the  details  of  the  general  con- 
struction, without  material  departure  from 

the  spirit  and  principle  of  my  invention. 
Having  faWy  described  my  invention,  what 

I  claim,  and  desire  to  secure  b)'  Letters  Pat-  115 

ent,  is^ 
1.  A  device  of  the  class  herein  described 

comprisinga  casing,a  stem  extending  through 
said  casing  and  thei-ein  movable  longitudi- 

nally and  rotaril}^  and  means  for  indicating  120 
variable  degrees  of  movement  of  said  stem, 
the  device  as  a  whole  being  constructed  and  ar- 

ranged for  removable  attachment  to  a  sound- 
reproducing  machine,  substantiallj^  as  herein 
specified.  125 

2.  A  device  of  the  class  herein  described 

comprisinga  casing  having  graduations  thei'e- 
on,  a  stem  extending  through  said  casing  and 
therein  movable  longitudinally  and  rotarily, 
a  movable  pointer,  and  elements   between  130 
said  pointer  and  said  stem  and  whereby  said 
pointer  may  be  moved  upon  movement  being 
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imparted  to  said  stem,  the  device  as  a  whole 
being  constructed  and  arranged  for  remov- 

able attachment  to  a  sound-reproducing  ma- 
chine, substantially  as  herein  specified. 

5  3,  In  a  sound-reproducing  machine,  in  com- 
bination, a  rotatable  governor -shaft,  brake 

mechanism  for  controlling  the  movement  of 
said  shaft,  a  casing  constructed  and  arranged 
for  removable  attachment  to  said  machine, 

lo  a  stem  extending  through  said  casing,  therein 
movable  longitudinally  and  rotarily,  and 
whereby  said  brake  mechanism  may  be  ac- 

tuated, and  means  for  indicating  variable  de- 
grees of  movement  of  said  stem,  substantially 

IS  as  herein  described. 
4.  In  asound-reproducing  machine,  in  com- 

bination, a  rotatable  governor -shaft,  brake 
mechanism  for  controlling  the  movement  of 
said  shaft  and  comprising  a  spring-controlled, 

20  movable  arm,  a  casing  constructed  and  ar- 
ranged for  removable  attachment  to  said  ma- 

chine, a  stem  extending  through  said  casing, 
therein  movable  longitudinally^  and  rotarily, 
and  engaging  at  its  lower  end  the  free  end  of 

25  said  movable  arm,  and  means  for  indicating 
variable  degrees  of  movement  of  said  stem, 
substantially  as  lierein  described. 

5.  In  asound-reproducing  machine,  in  com- 

bination, a  casing  constructed  and  arranged 
for  removable  attachment  to  said  machine,  a  30 
stem  extending  through  said  casing  and  there- 

in movable  longitudinally  and  rotarily,  means 
for  indicating  variable  degrees  of  movement 
of  said  stem,  and  a  sound-record  bearing  a 
character  indicative  of  a  degree  of  movement  35 
of  said  stem,  substantially  as  herein  de- 
scribed. 

6.  In  a  sound-reproducing  machine,  in  com- 
bination, a  casing  constructed  and  arranged 

for  removable  attachment  to  said  machine,  a  40 
stem  extending  through  said  casing  and  there- 

in movable  longitudinally  and  rotarilj',  the 
said  casing  bearing  characters  indicative  of 
variable  degrees  of  movement  of  said  stem, 
a  movable  pointer,  elements  between  said  45 
pointer  and  said  stem   and  whereby  said 
pointer  maybe  moved  upon  movement  being 
imparted  to  said  stem,  and  a  sound-record 
bearing  a  character  corresponding  with  one 
of  the  characters  on  said  casing,  substantially  50 

as  herein  described  and  for  the  pui'pose  set forth. 
DAVID  11.  HILTON. 

Witnesses: 
W.  H.  Ruby, 
Albert  C.  Tanner^ 
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To  all  whom  it  may  concent: 
Be  it  known  that  I,  George  II.  Stevens,  a 

citizen  of  tbe  United  States,  residing  at  To- 
ledo, Lucas  count37^,  Ohio,  have  in  vented  a  cer- 

5  tain  new  and  useful  Process  of  Duplicating: 
Phonograms,  of  which  the  following  is  a  speci- 
fication. 

In  the  reproduction  of  C3iindrical  sound- 
records  for  phonograjjhs  and  analogous  ma- 

lo  chines  the  results  have  proved  unsatisfactory 
owing  to  the  soft  and  frail  nature  of  the  ma- 

terial employed.  It  is  found  that  these  rec- 
ords are  easily  scratched,  defaced,  marred,  or 

broken,  that  they  wear  out  quickly,  and  are 
15  not  convenient  for  shipping  unless  extraor- 

dinary care  is  taken  in  packing  them.  To 
obviate  these  objections,  I  duplicate  the  rec- 

ord upon  material  that  is  so  hard,  tough,  and 
flexible  that  it  will  take  an  impression  only 

20  under  hj^drostatic  or  some  other  very  high 
pressure.  It  is  also  found  that  the  duplica- 

tion of  these  cylinders  is  slow,  laborious,  and 
expensive  and  that  their  efficiencj'  is  dimin- 

ished with  each  successive  reproduction  from 
25  the  original.  These  difficulties  and  objec- 

tions are  due  to  the  fact  that  heretofore  no 
successful  method  has  been  devised  for  form- 

ing upon  a  seamless  cylinder  of  hard  tough 
resisting  material  a  perfect  cast  or  impression 

30  from  a  seamless  mold  or  matrix  containing 
the  sound-record,  because  the  withdrawal  of 
such  cast  or  impression  from  a  seamless  ma- 

trix would  break  down  and  destroy  the  deli- 
cate wave-lines  of  the  sound-record  either  in 

35  the  matrix  or  the  reproduction,  or  both. 
My  invention  relates  to  and  one  object  is  by 

the  method  or  process  hereinafter  described 
to  provide  a  seamless  cylindrical  duplicate  of 
a  cylindrical    phonogram  or  sound  -  record, 

40  which  record  maybe  composed  of  hard  tougli 
resisting  material,  to  prepare  the  same  from 
a  seamless  matrix,  and  to  make  these  repro- 

ductions in  such  manner  that  the  matrix  may 
be  used  over  and  over  indefinitely  without 

45  apparent  deterioration. 
The  further  object  of  my  invention  is  to 

provide  phonograms  of  the  character  de- 
scribed which  shall  be  effective,  cheap,  light, 

durable,  capable  of  being  roughlj-  handled 
50  without  breaking  or  spoiling  the  same,  and 

capable  of  being  packed  or  nested  in  very 
small  compass   either  by  constinicting  the 

same  in  slightly-conical  form  or  in  cylinders 
of  various  diameters. 

To  this  end  the  first  step  in  my  processcon-  55 
sists   in   electrically   depositing    upon    and 
around  the  usual  cylindrical  wax  record  an 
electrotype  matrix  or  mold,  first  depositing  a 
thin  shell  of  nickel  upon  the  wax  and  then 
depositing  upon  this  a  heavy  shell  of  copper,  60 
the  purpose  of  the  nickel  being  to  give  to  the 
interior  face  of  the  matrix  a  smooth  surface 
that  does  not  easily  tarnish,  that  is  harder 
than  copper,  and  that  will  produce  a  higher 
polish  upon  the  surface  of  the  phonogram  or  65 
record    that   is  afterwai'd    pressed   therein. Now  from  this  matrix  or  mold  the  substance 

of  which  the  original  record  is  formed  is  en- 
tirely removed  by  melting  or  otherwise.     The 

second  step  in  my  process  is  to  introduce  into  70 
the  hollow  of  the  matrix  a  thin  closely-fitting 
cjdinder  of  any  hard  tough  resisting  material 
having  sufficient  flexibility  to  allow  it  to  bend 
without  breaking.     In  practice  I  prefer  cellu- 

loid.   Sheet-celluloid  maybe  readily  obtained  75 
in  the  markets  as  thin  as  one  one-hundredth 
of  an  inch  and  should  be  formed  into  thin 
flexible  cylinders  without  joints  or  seams  and 
of  the  proper  diameter.     If  the  finished  and 
perfect  cylinder-blanks  cannot  be  readily  ob-  80 
tained,  they  may  be  formed  out  of  flat  cellu- 

loid sheets  cut  of  proper  size  to  make  a  blank 
cylinder  having  a  lapping  joint  of,  say,  one- 
eighth  of  an  inch,  more  or  less.     The  lapping 
surfaces  when  moistened  with  alcohol  orether  85 
will  soften  sufficiently  to  readily  and  firmly 
unite  with  each  other  when  drj%  and  these 
edges  when  dried  underpressure  are  smoothly 

and  perfectly  welded.     Any  unev^enness  or 
exposed  edge  may  be  readily  dressed  off  in  a  90 
lathe  to  a  smooth  and  even  surface,  leaving 
the  exterior  surface  of  the  cylinder  without 
bi-eak  or  seam.     Into  this  thin  flexible  cylin- 

der is  inserted  a  closely-fitting  thin  spring- 
brass   cylinder  longitudinally  cut  or    split  95 
along  one  of  its  sides.     When  the  edges  of 
this  piece  are  brought  together,  the  outer  sur- 

face is  smooth  and  has  the  contour  of  the 

C3"linder.     When  one  of  the  edges  is  pressed 
inwardly  out  of  line,  the  piece  may  be  col-  100 
lapsed  somewhat,  so  that  it  may  readily  be 
withdrawn  from  the  cylinder.     The  celluloid 
blank,  with  its  metal  backing,  is  now  slipped 
into  the  matrix  or  mold,  which  exactly  fits 



11,917 

tlie  blank  when  in  place.  I  provide  the  ma- 
trix and  its  contents  with  a  flexible  water- 

tight jacket  or  eoveinng.  This  may  be  con- 
veniently accomplished  by  drawing  through 

5  the  hollow  of  the  inner  brass  cylinder  a  piece 
of  soft -rubber  tnbing  considerably  longer 
than  the  matrix  and  then  turning  the  ends  of 
the  tube  backward  upon  the  outside  of  the 
matrix,  so  that  the  ends  of  the  soft-rubber 

lo  tubes  are  turned  inside  out  and  overlap  each 
other.  The  rubberenvelop  thus  formed  may 
be  secured  against  leak  by  winding  with  wire 
the  ov^erlappi ng  portions  of  the  tube  or  by 
clamping  the  same  with  a  suitable  band.     I 

15  next  subject  the  matrix  and  its  contents  to 
hydrostatic  pressure.  To  accomplish  this,  I 

prefer  to  use  a  hj'draulic  "gun,"  which  con- 
sists of  a  chambered  piece  or  pieces  of  suitable 

metal  constructed  of  necessary  strength  and 
20  havingitschamberconnectedwithahj'draulie 

pump  of  the  required  power.  Thehydraulic 
gun  is  also  provided  with  a  steam-jacket  prop- 
erl}^  connected  for  heating  the  gun  and  its 
contents.     In  the  chamber  of  this  gun  liq- 

25  uid-pressure  is  alwaj^s  uniform  in  all  direc- 
tions, and  great  compression  maybe  obtained 

upon  anything  that  ma}^  be  contained  therein 
when  the  interior  of  the  object  to  be  com- 

pressed is   properly  protected   from    access 
30  of  the  liquid  employed  in  the  gun.  The 

matrix  (or  several  of  them)  and  its  contents, 
inclosed  in  the  water-tight  flexible  envelop, 
are  placed  inside  the  hj'draulicgun,  which  is 
suitabl}^  closed  and  filled  with  water  or  other 

35  liquid.  The  contents  of  the  gun  are  now  sub- 
jected to  hydrostatic  pressure,  which  acts 

equal!}'  in  all  directions  upon  the  soft-rub- 
ber covering.  Its  eifect,  therefore,  is  to  force 

the  rubber  against  the  spring-brass  cylinder 
40  and  the  spring-brass  c^dinder  against  the  cel- 

luloid blank,  which  in  turn  is  compelled  to 
expand  slightlj'  and  is  thus  forced  against 
the  interior  face  of  the  matrix.  There  will 
now  be  embossed  or  molded  or  stamped  on 

45  the  surface  of  the  celluloid  the  reverse  im- 
pression of  the  matrix  itself,  thus  producing 

an  exact  duplicate  of  the  original  wax  record. 
Although  the  spring-brass  backing  may  be 
omitted,  better  results  are  obtained  from  its 

50  use.  The  office  of  the  spring-brass  cylinder 
is  to  firmly  apply  the  liquid-pressure  to  the 
celluloid  blank  with  a  less  jaelding  face  than 
would  be  the  case  if  the  pressure  were  applied 
directly  to  the  rubber  and  celluloid.     It  will 

55  be  seen  that  by  reason  of  the  liquid-pressure 
in  the  gun  acting  equally  and  uniformly  in 
all  directions,  and  as  the  external  and  inter- 

nal pressure  on  the  matrix  are  the  same,  the 
matrix  is  preserved  from  crushing,  breaking, 

60  or  distortion.  To  further  assist  the  process 
of  pressing,  as  soon  as  a  light  pressure  of, 
say,  two  thousand  pounds  to  the  square  inch 
has  been  applied  steam  is  allowed  to  fill  the 
steam-jacket  until  the  gun  and  its  contents 

65  are  well  heated.  This  causes  the  blank  of 
celluloid  or  the  like  to  become  in  conse- 

quence more  plastic  and  yielding  than  when 

cool,  and  it  will  under  this  condition  mold 
easier  when  the  heavier  pressure  is  later  ap- 

plied. As  soon  as  the  blank  has  become  hot  7c 
further  pressure  is  applied  to  the  gun  bj^the 
hydraulic  pump.  The  steam  when  properly 
manipulated  through  the  jacket  will  then 
by  expansion  increase  the  pressure  within 
the  gun  until  the  registering-dial  will  indi-  75 
eate,  say,  from  fifteen  thousand  to  fifty  thou- 

sand pounds  pressure  per  square  inch.  The 
former  figure  is  generally  sufficient  for  a 
fair  effect;  but  the  nearer  the  latter  figure 
is  approached  the  more  satisfactorj^  are  the  80 
results.  The  time  necessarj'-  for  the  entire 
operation  of  pressing  occupies  usually  from 
one  to  two  hours.  When  a  proper  pressure 
has  been  exerted  for  a  sufficient  time,  the 
steam  is  turned  off  from  the  steam-jacket,  S5 
which  allows  the  contents  of  the  gun  to  cool 
and  contract  somewhat,  thus  lowering  the 
pressure.  Now  the  pressure  should  be  kept 

up  bj'  the  pump  until  the  gun  and  its  con- 
tents have  become  cooled,  for  in  emboss-  90 

ing  and  pressing  compositions  under  heat 
best  results  are  obtained  by  allowing  the  ma- 

terial to  become  cool  while  yet  under  full 
pressure.  Instead  of  employing  a  hydraulic 
gun  in  tlie  pressing  process  the  matrix  may  95 
be  made  very  strong  and  provided  with  means 
for  capping  or  sealing  its  ends  hermetically, 
the  whole  being  constructed  to  withstand  a 
sufficient  interior  pressure  without  a  corre- 

sponding exterior  one.  This  matrix  should  100 
be  provided  with  a  steam-jacket,  and  inside 
of  the  matrix  should  be  a  rubber  bag  attached 
to  the  hydraulic  connection,  so  that  when 
the  liquid-pressure  is  applied  moisture  will 
be  excluded  from  the  interior  of  the  matrix,  105 
the  cylinder,  and  the  cylindrical  spring-brass 
backing.  This  device  is,  however,  the  ob- 

vious mechanical  equivalent  of  the  gun  or 

any  other  means  of  obtaining  interior  hydro- 
static pressure  upon  the  cylinder.  As  only  no 

comparatively  lowpressures  can  be  employed 
in  the  modification  here  suggested,  the  use  of 
the  gun  above  described  is  much  to  be  pre- 

ferred. When  sufficiently-  cool,  the  chamber 
of  the  gun  is  opened  and  the  matrix  and  its  115 
contents  are  taken  out.  The  wire  or  band 
is  now  removed  from  the  outside  of  the  rub- 

ber, the  rubber  being  stripped  off  readily,  as 
its  adhesion  is  but  slight,  and  the  spring- 
brass  cylinder  is  collapsed  and  removed,  as  120 
above  indicated.  The  inner  face  of  the  ma- 

trix will  be  found  to  have  a  lining  of  cellu- 
loid or  the  like  firmlj'  and  uniformly  em- 

bedded upon  its  face,  which  lining  is  quite 
flexible.  Now  if  a  stiff  blunt  small  steel  wire  125 
or  other  suitable  instrument  is  carefully  in- 

serted between  the  celluloid  cylinder  and  the 
matrix  itself  the  side  of  the  flexible  cylinder 
can  be  sprung  inwardly,  thus  reducing  the  ex- 

terior circumference  of  the  cylinder,whichper-  130 
mits  the  cylinder  to  be  readily  detached  and 
withdrawn  from  its  matrix  or  mold  without 
injury  to  either  the  mold  or  the  phonogram. 
It  will  be  seen  that  from  a  seamless  matrix 
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or  mold  has  been  eoasti'ucted  and  embossed 
or  stamped  a  seamless  record  of  practically 
indestructible  material,  having  on  its  surface 
an  exact  reverse  impression  of  the  matrix  and 

5  having  such  a  sharp  distinct  impression  as 
vi'ill  cause  the  usual  needle  and  diaphragm 
of  a  talking-machine  of  the  type  in  question 
to  respond  in  exactly  the  same  manner  as  do 
the  original  common  wax  records  wlien  new. 

lo  The  thin  flexible  phonogram,  which  ma}',  if 
wished,  be  formed  somewhat  tapering,  is  now 
slipped  onto  a  suitable  hollow  mandrel  or 
holder  properly  constructed  for  the  purpose 
and,  if  desii'.ed,  may  be  securely  fastened  there 

IS  by  some  adhesive  substance,  though  pref- 
erably I  employ  a  rigid  hollow  mandrel  with 

a  slightly  -  tapering  exterior  surface  upon 
Avhich  the  record  maybe  crowded  tightly,  said 
mandrel  having  an  interior  face,  also  slightly 

2o  tapering,  but  with  a  suitable  diameter  and 
taper  to  fit  snugly  over  the  usual  mandrels 
with  which  the  various  tj'pes  of  talking-ma- 

chines are  usitally  supplied.  The  thin  flexi- 
ble record  is  now  ready  for  use. 

25  In  the  accompanjang  drawings,  made  part 
hereof,  Figure  1  is  an  elevation  of  a  matrix 
or  mold,  a  blank  and  its  backing  of  spring- 
brass,  and  a  rubber  tube  in  the  course  of  be- 

ing assembled  to  receive  hydrostatic  pres- 
30  sure;  and  Fig.  2  is  a  central  sectional  eleva- 

tion of  the  same  assembled  ready  for  hydro- 
static pressure. 

In  the  drawings,  a  is  the  matrix  or  mold; 
h,  the  blank  cjiinder;  c,  the  inner  spring- 

35  cylinder  or  backing,  and  d  the  elastic  tube  to 
form  the  water-tight  jacket. 

In  Fig.  2,  e  represents  the  wire  or  band 
with  which  the  backwardly-turned  overlap- 

ping ends  of  the  tube  d  are  bound  and  com- 
40  pressed  to  make  a  water-tight  joint. 

Having  described  my  invention,  what  I 
claim,  and  desire  to  secure  by  Letters  Patent, 

is — 
1.  The  improvement  in  the  process  of  form- 

45  ing  a  duplicate  cylindrical  phonogram  of  plas- 
tic material  from  an  electrotype-matrix, which 

consists  in  introducing  into  the  plastic  cylin- 
der an  expansible  backing  of  solid  material, 

and  then  expanding  said  last-mentioned  cyl- 
50  inder. 

2.  The  improvement  in  the  process  of  form- 
ing a  duplicate  cylindrical  phonogram  of  plas- 

tic material  from  an  electrotype-matrix, which 
consists  in  introducing  into  the  plastic  cylin- 

55  der  an  expansible  backing  of  solid  material, 
then  excluding  moisture  from  the  matrix  and 
its  contents,  and  then  subjecting  the  backing 
of  solid  material  to  internal  hydrostatic  pres- 
sure. 

60  3.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 

ing a  seamless  electrotj^pe  matrix  or  mold 
from  the  phonogram  to  be  duplicated,  then 
introducing  into  said  matrix  a  flexible  blank 

65  cylinder  of  hard,  tough  material  having  a 
solid  backing  separable  therefrom,  then  ex- 

cluding moisture  from  the  face  of  the  matrix, 
the  blank  and  its  backing,  and  then  apply- 

ing hydrostatic  pressure  to  the  interior  of  the 
blank  and  its  backing,  substantially  as  de-  70 
scribed. 

4.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 

ing a  seamless  electrotype  matrix  or  mold 
from  the  phonogram  to  be  duplicated,  then  75 
introducing  into  said  matrix  a  hollow,  blank 
cylinder  having  a  separable  solid  backing, 
and  then  applying  hydrostatic  pressure  to  the 

interior  of  said  backing,  substantialh'^  as  de- scribed. 80 

5.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 

ing an  electrotj'pe  seamless  matrix  from  the 
phonogram  tobeduplicated,  then  introducing 
into  said  matrix  a  blank  of  hard,  tough,  flexi-  85 
ble  substance  having  a  separable  solid  back- 

ing, then  applying  hydrostatic  pressure  to  the 
interior  of  the  blank  and  its  backing,  and 
then  separating  the  matrix,  the  phonogram 
thus  produced,  and  its  backing,  substantially  90 
as  described. 

G.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists,  first,  in 

forming  an  electrotype,  seamless  matrix  or 
mold  from  tlie  phonogram  to  be  duplicated;  95 
second,  introducing  into  said  matrix  a  thin 
flexible  blank  cjdinder  having  a  suitable  back- 

ing of  solid  material;  third,  excluding  mois- 
ture from  the  face  of  the  matrix  and  the 

blank;  fourth,  applying  hydrostatic  pressure  100 
to  the  interior  of  the  blank  and  its  backing, 
and,  fifth,  separating  the  matrix,  the  phono- 

gram thus  formed  and  its  backing,  substan- 
tially as  described. 

7.  The  method  or  process  of  duplicating  a  105 
cylindrical  phonogram  which  consists  in  form- 

ing a  hollow  cylindrical  matrix  or  mold  hav- 
ing the  reverse  record  upon  its  interior  sur- 

face, introducing  into  said  matrix  a  hollow 
blank  cylinder  of  a  substance  that  maybe  no 
molded  by  hydraulic  pressure,  excluding  the 
access  of  water  to  the  contiguous  surfaces  of 
said  matrix  and  said  blank,  while  permitting 
the  access  of  the  water  to  the  interior  of  the 

inner'cylinder,  placing  said  matrix  and  blank  115 
into  the  chamber  of  a  hydraulic  gun,  and  in- 

creasing the  hydraulic  pressure  in  said  cham- 
ber, and  finally  separating  the  newly -im- 

pressed record-cylinder  from  the  matrix,  sub- 
stantially as  described.  120 

8.  The  method  or  process  of  duplicating  a 
cjdindrical  phonogram  which  consists  in  form- 

ing a  hollow  cylindrical  matrix  oV  mold  hav- 
ing the  reverse  record  upon  its  interior  sur- 

face, introducing  into  said  matrix  a  hollow,  125 
blank  cjdinder  of  a  material  that  may  be 
molded  by  hydraulic  pressure  inclosing  the 
walls  of  said  matrix  and  blank  in  a  flexible 

annular  envelop  impervious  to  water,  concen- 
tric with  said  cylinders,  placing  said  matrix  130 

and  blank  so  inclosed  into  the  chamber  of  a 

hj'draulic  gun,  and  increasing  the  pressui'e 
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in  said  chamber,  and  finallj^  separating  the 
newly -impressed  record -cylinder  from  the 
matrix,  siibstantiallj^  as  described. 

9.  The  method  or  process  of  duplicating  a 
5  cylindrical  phonogram  which  consists  in  form- 

ing a  cylindrical  matrix  or  mold  having  the 
reverse  record  upon  its  interior  surface,  in- 

troducing into  said  matrix  a  blank  cylinder 
of  a  material  that  may  be  molded  by  hydraulic 

10  pressure,  passing  a  thin,  flexible  tube  imper- 
vious to  the  fluid  used,  through  said  cj'linders 

and  doubling  it  back  over  the  ends  thereof 
until  the  ends  of  said  tube  overlap,  placing 
said  matrix  and  blank  so  inclosed  into  the 

15  chamber  of  a  hydraulic  gun,  and  increasing 
the  i)ressure  in  said  chamber,  substantially 
as  described. 

10.  The  method  or  process  of  duplicating  a 
cylindrical  phonogram  which  consistsin  form- 

ing a  cjdindrical  matrix  or  mold  having  the  20 
reverse  record  upon  its  interior  surface,  in- 

troducing into  said  matrix  a  blank  cylinder 
of  a  material  that  may  be  molded  by  hydraulic 
pressure,  passing  a  thin  rubber  tube  through 
said  cylinder  and  doubling  it  back  over  the  25 
ends  thereof  until  the  ends  of  said  rubber 
tube  overlap,  placing  said  matrix  and  blank 
so  inclosed  into  the  chamber  of  a  hydraulic 

gun  and  increasing  the  pressure  in  said  cham- 
ber, substantially  as  described.  30 

Signed  at  Detroit,  county  of  Waj'ne,  and 
State  of  Michigan,  this  21st  day  of  September, 
1900. 

GEORGE  H.  STEVENS. 

Witnesses: 
Nettie  V.  Belles, 
Elliott  J.  Stoddard. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Horace  Lenoard 

Short,  a  subject  of  the  Queen  of  Great  Brit- 
ain, residing  at  New  Maiden,  in  the  county 

5  of  Surrey,  England,  have  invented  certain 
new  and  useful  Improvements  in  Sound-In- 

creasing Devices;  audi  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  descrip- 

tion of  the  invention,  such  as  will  enable  oth- 
lo  ers  skilled  in  the  art  to  which  it  appertains  to 

make  and  use  the  same. 

My  invention  relates  to  articulate  mes- 
sages or  other  sounds  produced  by  the  vibra- 

tions of  diaphragms  in  telephones,  telephonic 
15  instruments,  or  tlie  like  or  produced  by  me- 

chanical means  bjqihonographic  instruments; 
and  it  has  for  its  object  improvements  in  the 
method  of  reproducing  and  increasing  the 
volume  and  audibility  of  such  sounds,  so  that 

20  they  can  be  much  more  readily  heard  tlian  is 
ordinarily  the  case  and  can  be  made  audible 
at  long  distances.  Mj' improved  meansof  so 
increasing  the  sounds  obtained  by  instru- 

ments of  the  kind  described   or  of  the  like 

25  kinds  relate  more  particularly  to  improve- 
ments in  the  known  devices  more  or  less 

analogous  to  the  "relays"  ordinarly  used  in 
the  transmission  of  electric-telegraph  mes- 

sages to  long  distances.     In  such  devices  the 
30  vibrating  diaphragm  of  a  telephone  receiv- 

ing instrument  or  the  "  style  "  or  point  which 
presses  upon  the  cylinder  (or  disk)  of  a  phono- 

graph is  made  to  cause  or  influence  corre- 
sponding vibrations   or   interruptions  in  a 

35  column  or  body  of  air,  these  interruptions 
being  reproduced  upon  a  largelj^-magnified 
scale  from  and  by  the  governing  vibrations 
of  the  telephone-diaphragm  or  of  the  phono- 

graphic point,  the  sounds  produced  being  di- 
40  reeted  in  any  desired  direction  by  means  of 

a  trumpet-shaped  or  other  apparatus,  through 
which  they  are  delivered  and  dispersed. 

In  the  drawings.  Figure  1  is  a  central  sec- 
tional view  of  my  invention.     Fig.  2  is  a  front 

45  view  of  part  of  Fig.  1.  Fig.  3  is  a  detail  view 
relating  to  Fig.  1.  Figs,  -i  and  5  represent 
further  detail  views.  Fig.  6  is  a  detail  sec- 

tional view  of  a  modified  portion  of  Fig.  1. 
Fig.  7  is  a  similar  view  of  a  modification  of 

SO  Fig.  5. 
In  Fig.  1  the  voice  is  used  to  speak  into  a 

mouthpiece  u  and  set  in  corresponding  vi- 

bration the  telephonic  diaphragm  g.  The 

diaphragm  g  is  shown  connected  with  a  spin- 
dle r,  which  passes  through  the  cap  w,  fitted  55 

upon  the  end  of  the  chamber  a,  of  suitable 
diameter,  into  which  air  under  sufficient  pres- 

sure is  forced  through  the  pipe  a' .  Across 
the  chamber  a  is  a  rigid  diaphragm  or  parti- 

tion X,  having  a  series  of  parallel  slits  through  60 
it,  forming  a  grating,  as  shown  in  front  view 

in  Fig.  2.  To  the  partition  x  is  hinged  at  x' a  plate  consisting  of  a  series  of  light  tongues 
or  strips  rj  of  such  size  as  just  to  close  the 
holes  forming  the  grating  in  x.  This  plate  65 

of  tongues  is  connected  at  y'  to  the  spindle  v, 
operated  by  the  diaphragm  g  of  the  telephone 
when  the  latter  is  spoken  to,  and  the  vibra- 

tions of  the  diaphragm  g  are  therefore  trans- 
mitted to  the  tongues  y,  which  open  and  more  70 

or  less  close  the  passages  through  the  grating 

X  at  a  speed  and  in  a  manner  exactlj^  corre- 
sponding with  the  movements  or  vibrations 

of  the  diaphragm  g  and  cause  corresponding 
undulations  in  the  column  of  air  which  is  75 

forced  in  at  a'  and  is  discharged  through  the 
trumpet-mouthed  pipe  z,  the  words  or  other 
sounds  uttered  into  the  telephone  at  it  being 
reproduced,  very  greatly  magnified  and 
strengthened,  and  capable  of  being  heard  at  80 
a  great  distance  by  the  more  or  less  complete 
closing  at  very  rapid  intervals  of  the  aper- 

tures or  grating  through  which  the  air  is 
forced.  This  form  of  apparatus  is  especially 
adapted  to  be  used  where  the  loud  sounds  to  85 
be  produced  are  obtained  by  the  undulations 
of  the  column  of  air  forced  through  the  valve, 
as  shown.  A  spring  7?i  assists  in  bringing 
back  the  tongues. 

In  Fig.  6  the   same  apparatus  is  shown  90 
partly  broken  off,  but  operated  by  movements 
of  the  style  or  point  M  of  a  phonograph  upon 
a  properly-indented  cylinder  N  or  disk. 

Fig.  7  shows  a  regulating-screw  P,  hy  which 
the  ijressure  on  the  spindle  between  the  valve  95 

y  and  the  phonograph-cylinder  N  can  be  ex- 
actly adjusted  and  regulated. 

What  I  claim  as  my  invention,  and  desire  . 
to  secure  by  Letters  Patent,  is — 

1.  An  appai*atus  for  increasing  the  sound  loc 
for  telephones,  phonographs  and  a  similar 
instrument  having  a  part  adapted  to  vibrate 
in  accordance  with  sound-waves  comprising 
a  valve  for  controlling  the  passage  of  a  fluid- 
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current,  said  valve  consisting  of  a  plate  pro- 
vided with  slits  and  movable  tongnes  for  eon- 

trolling  said  slits  and  a  connection  leading 
from  said  valve  to  the  said  vibrating  part, 
substantially  as  described. 

2.  In  combination,  the  valve-box  having 
air  inlet  and  discharge  portions,  a  grating  of 
parallel  bars  in  said  chamber  forming  a  valve- 
seat,  a  hinged  grating  of  corresponding  bars 

forming  a  vaU^e,   and  means   for  vibrating 
said  valve,  substantially  as  described. 

In  testimony  whereof  I  have  hereunto  af- 
fixed my  signature  in  presence  of  two  wit- 

nesses. 
HORACE  LENOARD  SHORT. 

Witnesses: 
Arthur  E.  Edwards, 
H.  E.  Sykes. 

to 



c 



No.  677,690. 

(No  Model.) 

W.  B.  OUTTEN. 

SOUND  BOX. 

(Application  filed  Feb.  19,  1901.) 

Patented  July  2,  1901. 

^^.
^ 

S  PETEiiS  CO,  PHOTO-LITHO..   /-ASMINOTON.  D   C 



United  States  Patent  Office. 

WARREN  B.  OUTTEN,  OF  ST.  LOUIS,  MISSOURI. 

SOUND-BOX. 

SPBGIFICATIOIir  fcnniiig  part  of  Letters  Patent  lifa.  677,690,  dated  July  2,  1901. 

Application  filed  February  19,  1901.    Serial  No.  48,005.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Warren  B.  Outten,  a 

citizen  of  the  United  States,  re.siding  at  the 
city  of  St.  Louis,  in  tlie  State  of  Missouri,  have 

5  invented  a  certain  new  and  useful  Improve- 
ment in  Sound-Boxes,  of  which  the  following 

is  a  full,  clear,  and  exact  description,  such  as 
t       will  enable  others  skilled  in  the  art  to  which 
I      it  appertains  to  make  and  use  the  same,  refer- 
10  ence  being  had  to  the  accompanying  draw- 

ings, forming  part  of  this  specification,  in 
which — 

Figure  1  is  an  enlarged  vertical  sectional 
view  through  my  improved  sound-box.     Fig. 

15  2  is  a  partial  plan  view.  Fig.  3  is  an  enlarged 
detail  view  in  section,  illustrating  the  man- 

ner of  securing  the  diaphragms  together;  and 
Fig.  4  is  a  view  illustrating  the  manner  of 
removing  the  diaphragm-ring. 

20  This  invention  relates  to  a  new  and  useful 

improvement  in  sound-boxes  designed  par- 
ticularlj',  though  not  exclusive!}',  for  use  in 
connection  with  gramophones  or  other  sound 
recording  and  reproducing  machines. 

25  The  objects  of  tlie  present  invention  are  to 
produce  a  sound-box  having  a  clear  and  dis- 

tinct tone  of  great  volume  and  also  to  ar- 
range the  transmitting-diaphragm  on  a  re- 

movable ring,  whereby  different  diaphragms 
30  having  different  properties  or  characteristics 

maj'  be  employed  in  connection  with  the  .same 
sound-box  to  bring  out  more  clearly  and  dis- 

tinctly certain  sounds  to  be  transmitted, which 
sounds  might  otherwise  be  lost. 

35  With  these  objects  in  view  the  invention 
consists  in  the  construction,  arrangement, 
and  combination  of  the  several  parts,  all  as 
will  hereinafter  be  described,  and  afterward 
pointed  out  in  the  claims. 

40  In  the  drawings,  1  indicates  the  sound-box, 
consisting  of  a  tube  2  and  a  flanged  head- 
plate  3. 

4  indicates  the  diaphragm-ring,  having  a 
projecting  flange  5  for  supporting  the  dia- 

45  pliragm,  said  ring  having  its  rear  face  bev- 
eled or  otherwise  shaped,  so  as  to  seat  itself 

properly  in  the  recessed  face  of  the  head- 
plate  3. 

6  indicates  the  diaphragm  as  an  entirety, 
50  whose  edges  are  preferably  secured  in  posi- 

tion under  the  ring  4  in  some  suitable  man- 

nerr— such,  for  iustanee,  as  by  the  use  of  an 
adhesive  substance  or  a  string. 

7  indicates  the  needle-post,  mounted  on  the 
edge  of  the  head-plate  3,  and  8  the  arm,  which  55 
extends  over  and  bears  upon  the  center  of 

the  diaphragm,  thereby  holding  the  detach- 
able diaphragm-ring  in  its  seat  in  the  head- 

plate. 
10  indicates  the  needle.  60 
The  ring  4  and  its  carried  diaphragm  are 

removablj"  mounted  in  the  recess  in  the  head- 
plate,  and  when  in  position  the  needle-arm  is 
placed  under  tension  by  being  sprung  out- 
wardlj'  slighth',  and  this  contact  has  been  65 
found  sufficient  to  accuratelj^  transmit  the 
sound-waves  in  the  form  of  vibrations  either 
from  the  sound-box  to  the  needle,  as  in  re- 

cording, or  from  the  record,  through  the  nee- 
dle and  its  arm,  to  the  diaphragm,  as  in  re-  70 

producing.  Of  course  the  diaphragm  is  also 
under  tension  when  the  needle  -  arm  bears 
thereagainst,  and  this  tension  being  opi^osed 
to  the  spring  of  the  needle-arm  establishes  a 
normal  position  of  equilibrium,  rendering  75 
both  the  arm  and  diaphragm  exceedingly  sen- 

sitive to  vibration  both  in  recordation  and  re- 
production of  sound-waves.  It  is  obvious 

that  this  tension  must  be  sufficient  to  keep 
the  parts  in  constant  contact  and  at  the  same  80 
time  permit  them  to  vibrate  and  accurately 
transmit  all  the  sound-waves.  I  thus  dispense 
with  the  necessity  of  attaching  the  needle- 
arm  to  the  diaphragm  and  am  enabled  tore- 
move  and  insert  the  diaphragms  at  will,  de-  8'; 
pending  upon  the  qualifications  of  the  vari- 

ous diaphragms  emploj^ed  and  the  quality  of 
sound  to  be  recorded  or  reproduced. 

I  have  herein  referred  to  the  diaphragm  in 
the  singular,  but  wall  state  that  said  dia-  90 
phrasfm  is  built  up  of  a  number  of  layers  at- 

tached together  at  their  edges,  while  a  cen- 
tral portion  of  each  layer  is  nnattached. 

Depending  upon  the  kind  of  sound  to  be 

transmitted,  the  layers  of  gold-beaters'  skin,  95 
silk,  or  other  suitable  material  (preferably 
flexible)  are  saturated  with  a  liquid  chlorid 
or  other  solution  best  adapted  to  develop  the 
particular  sound  intended  to  be  transmitted, 
and  while  in  a  wet  condition  I  select  the  first  100 
layer  and  stretch  it  tightly  over  the  ring  4, 
securing  its  edges  firmly  in  position.     Refer- 
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ring  to  Fig.  3,  11  indicates  the  first  layer,  I 
now  place  a  disk,  preferably  circular,  (not 
shown,)  in  the  center  of  the  layer  and  coat 

the  marginal  edge  of  the  laj'er  with  a  self- 
5  hardening  substance  12 — as,  for  instance,  oil 

of  resin.  When  this  dries,  I  apply  a  coating 
of  adhesive  substance  13,  remove  the  cen- 

trally-located disk,  and  in  the  space  formerly 
occupied  by  the  disk  introduce  a  non-congeal- 

lo  able  and  non-%^olatile  liquid  11,  said  liquid 
being  preferably  albolin.  The  next  layer  15 
in  a  wet  or  moist  condition  is  now  stretched 
in  position  tightly  and  its  edges  secured  in 
place,  the  adhesive  substance  forming  a  bond 

15  between  the  two  layers,  while  there  is  a  cen- 
tral chamber  between  said  layers  filled  with 

liquid.  This  second  layer  is  now  treated  in 
the  manner  above  described — that  is,  the  self- 
hardening  substance  is  applied  around  the 

20  edge,  the  adhesive  substance  spread  there- 
over, the  non-eongealable  liquid  placed  in  the 

central  space,  and  the  third  layer  stretched 
in  position,  this  procedure  being  followed  as 
each  layer  is  applied,  with  the  exception  of 

25  the  last  or  uppermost.  The  number  of  lay- 
ers thus  arranged  on  the  ring  maj^  vary  ac- 

cording to  the  3onditions  to  be  met.  I  have 
found  that  five  or  six  are  best  suited  for  gen- 

eral use.     The  top  layer  is  coated  with  some 
30  self-hardening  substance — such  as  oil  of  resin, 

shellac,  &c. — and  a  metallic  disk  16  attached 
thereto,  said  disk  being  preferablj'  circular 
and  of  greater  diameter  than  the  spaces  con- 

taining the  liquid. 
35  A  diaphragm  constructed  as  above  has  the 

advantage  of  being  a  composite  structure  ca- 
pable of  being  enlarged  or  diminished  with 

regard  to  the  number  of  layers  used,  in  addi- 
tion to  which  layers  of  different  material  may 

40  be  employed  in  the  same  diaphragm  and  each 
layer  treated  to  different  baths  for  the  pur- 

pose of  developing  certain  tones.  The  mar- 
ginal attachment  of  the  laj^ers  when  the  liq- 

uid vehicle  of  the  bond  volatilizes  serves  to 
45  draw  the  central  unattached  portion  more 

taut,  the  strain  being  uniform  and  in  an  out- 
ward direction  from  all  points.  The  liquid 

filling  between  these  taut  unattached  areas 
serves  as  a  positive  and  direct  transmitting 

50  medium.  It  is  extremely  sensitive  to  all  vi- 
brations and  readily  lends  itself  to  the  move- 

ment of  the  several  layers  of  the  diaphragm, 
so  that  when  sound-waves  are  transmitted 
therethrough  the  original  purity  of  tone  is 

55  preserved  to  a  greater  extent  than  is  usual 
with  the  types  of  devices  of  this  character  in 
common  use.  Furthermore,  the  vibrations 
are  concentrated  in  a  restricted  area,  so  that 

they  are  intensified  to  a  degree,  which  is  very 
desirable.  60 

I  am  aware  that  minor  changes  in  the  ar- 
rangement, construction,  and  combination  of 

the  several  parts  of  my  device  can  be  made 
and  substituted  for  those  herein  shown  and 
described  without  in  the  least  departing  from  65 
the  nature  and  principle  of  ray  invention. 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  Theeombination  with  a  sound-box,  of  an  70 
overhanging  needle-bar,  a  support  therefor, 
a  removable  diaphragm -ring,  a  diaphragm 
stretched  over  said  ring,  and  a  metallic  disk 
on  the  diaphragm  for  engaging  the  overhang- 

ing end  of  the  needle-bar;  substantially  as  75  « 
described.  m 

2.  A  composite  diaphragm  composed  of  a 
number  of  laj^ers,  attached  together  through- 

out, except  at  about  the  centers  thereof ;  sub- 
stantially as  described.  80 

3.  A  diaphragm-ring  in  combination  vrith 
a  diaphragm  composed  of  a  number  of  layers 
stretched  over  the  ring  and  secured  together 
except  at  about  the  centers  thereof ;  substan- 

tially as  described.  85 
4.  A  diaphragm  composed  of  a  number  of 

layers  secured  together  except  at  about  the 
centers  theieof ,  and  liquid  between  the  unat- 

tached portions;  substantially  as  described. 
5.  A  diaphragm  composed  of  a  number  of  90 

laj'ers  having  a  self-hardening  bond  between 
their  margins,  said  bond  spacing  the  layers 
and  forming  inclosed  chambers;  substantially 
as  described. 

6.  A  diaphragm  composed  of  a  number  of  95 
laj'ers  having  a  self-hardening  bond  between 
their  margins,  said  bond  spacing  the  layers 
and  forming  inclosed  chambers,  and  liquid  in 
said  chambers;  substantially  as  described, 

7.  In  combination  with  a  ring,  of  a  dia-  100 
phragm  composed  of  a  number  of  layers 
stretched  thereover,  a  bond  between  the  mar- 

gins of  the  layers  for  spacing  the  same  and 
forming  inclosed  chambers,  liquid  in  said 
chambers,  and  a  metallic  disk  on  the  outer-  105 
most  layer  whose  edges  overlap  the  inner  per- 

imeter of  the  bond  between  the  layers;  sub- 
stantially as  described. 

In  testimony  whereof  I  hereunto  affix  my 
signature,  in  the  presence  of  two  witnesses,  no 
this  16th  day  of  February,  1901. 

WARREN  B.  OUTTEK 

Witnesses: 
Wm.  H.  Scott, 

George  Bakew^ell. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  John  R.  Hare,  of  the 

city  of  Baltimore  and  State  of  Maryland,  have 
invented  certain  Improvements  in  Phono- 

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

The  object  of  the  present  invention  is  to 
protect  phonograph-records  against  injury  by 
handling  and  in  transporting  and  storing  the 
same;  and  the  said  invention  consists  in  in- 

closing a  record  in  a  casing,  in  which  it  may 
rotate  freely,  the  said  casing  having  a  slot 
through  which  the  style  passes  to  contact 
with  the  record. 

In  the  further  description  of  the  said  in- 
vention which  follows,  reference  is  made  to 

the  accompanying  drawings,  forming  a  part 
hereof,  and  in  which — ■ 

Figure  1  is  a  top  view  of  certain  parts  of 

a  phonograph  embodj-ing  the  present  inven- 
tion. Fig.  2  is  an  enlarged  partly-sectional 

side  view  of  the  record,  its  casing,  core,  and 
shaft.  Fig.  3  is  a  cross-section  taken  on  the 
dotted  line  A  A  of  Fig.  2  and  looking  in  the 
direction  indicated  hy  the  arrow. 

Referring  now  to  the  drawings,  1  is  the  bed 
of  the  phonograph,  and  2  the  shaft  of  the  rec- 

ord, one  end  of  which  is  adapted  to  enter  and 
be  secured  so  as  to  turn  with  the  sleeve  8, 
which  rotates  in  the  bearing  3. 

4  is  a  driviug-xiulley  on  the  sleeve  8,  and  5 
a  train  of  gearing  which  transmits  rotarj^ 
movement  from  the  sleeve  8,  carrying  the 
shaft  2,  to  the  feed-screw,  (not  shown,)  which 

35  screw,  as  in  ordinarj^  cases,  is  inclosed  within 
a  sleeve  6,  along  which  the  sound-i-eproducer 
traverses  and  which  is  slotted  at  its  under 
side  in  order  that  a  segmental  nut  (not  shown) 
may  be  brought  into  contact  with  the  said 

40  screw.  The  casing  containing  the  diaphragm 
is  denoted  by  7,  and  the  nozzle  to  which  the 
horn  is  attached  by  9. 

Referring  now  particularly  to  Figs.  2  and 
3,  it  will  be  seen  that  the  record,  which  is  de- 

45  noted  by  10,  is  secured  to  the  core  11,  which 

is  preferably  of  wood  and  which  in  turn  is 
fastened  to  the  shaft  2,  and  that  the  whole  is 
placed  within  a  casing  12,  having  the  style- 
slot  13,  the  heads  14  of  which  serve  as  bear- 

ings for  the  said  shaft.  In  order  to  prevent  50 
the  record  being  burst  hj  uneqnal  expansion 
of  the  wood  and  composition  from  which  the 
record  is  made,  I  interpose  between  the  core 
and  the  record  an  annulus  15  of  some  slightly- 
compressible  substance,  such  as  paper.  55 

It  is  necessary  that  the  casing  12  should  be 
held  stationary  when  the  instrument  is  in  op- 

eration, and  to  this  end  I  preferably  notch 
the  casing  at  16,  and  provide  some  fixed  part 
of  the  apparatus  with  a  lock  17,  adapted  to  60 
enter  the  said  notch,  as  shown  in  Fig.  1. 
From  the  foregoing  description  it  will  be 

understood  that  each  record  is  contained 
within  a  casing,  from  which  it  is  unnecessary 
to  remove  it,  that  with  the  protection  de-  65 
scribed  records  of  much  greater  length  than 
those  ordinarily  used  may  be  employed,  and 
that  the  records  cannot  be  injured  hy  or- 

dinary handling. 
I  claim  as  my  invention —  70 
1.  In  combination  with  a  phonograph-rec- 

ord, and  a  shaft  to  which  it  is  secured,  a  cas- 
ing for  the  said  record  adapted  to  be  held 

stationary'  while  the  record  is  in  rotation,  the 
said  casing  being  provided  with  a  slot  through  75 
which  the  style  may  pass  to  contact  with  the 
surface  of  the  record,  substantially  as  speci- fied. 

2.  In  combination  with  a  phonograph-rec- 
ord and  its  core,  an  enveloping  casing  hav-  80 

iug  a  style-slot,  which  casing  is  loosely  sup- 
ported from  the  said  core,  and  adapted  to  be 

held  stationary  when  the  core  and  its  record 
are  rotated,  substantially  as,  and  for  the  pur- 

pose specified. 
JOHN  R.  HARE. 

Witnesses: 
Oregon  Milton  Dennis, 
estep  t.  gott. 
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To  all  whoDV  it  may  concern: 
Be  it  known  that  I,  Daniel  Higham,  a  citi- 

zen of  the  United  States  of  America,  residing 
in  Winthrop  Highlands,  in  the  county  of  Suf- 

5  folk,  State  of  Massachusetts,  have  invented 
Improvements  in  Phonic  Apparatus,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  phonic  apparatus 

and  comprises  means  whereby  a  vibrating 
lo  energy  corresponding  to  sound-waves  can  be 

reproduced  with  increased  power,  the  object 
being  to  produce  megaphonic  effects  from 
relatively  microphonic  conditions. 

In  phongraphic  work  the  purjjose  of  my  in- 
15  vention  is  to  make  the  engraving-stylus  of 

the  recording  apparatus  vibrate  with  greater 
power  than  if  operated  directly  from  the  vi- 

brating diaphragm  responding  to  sound- 
waves, so  as  to  produce  a  record  of  relatively 

20  loud -speaking  qualities,  and  to  make  the 
speaking-diaphragm  of  the  reproducing  ap- 

paratus vibrate  with  greater  power  than  if 
operated  directly  from  the  engraved  undula- 

tions upon  the  moving  record,  and  so  to  pro- 
25  duce  a  relatively  loud  -  speaking  or  mega- 

phonic effect,  and  also  to  reproduce  one  pho- 
nographic record  from  another,  so  that  the 

reproduced  record  may  have  louder  speaking 
qualities  than  the  original.     In  telephonic 

30  work  the  object  of  my  invention  is  to  make 
the  vibrating  energy  imparted  to  the  micro- 

phone of  the  transmitter  have  greater  power 
than  the  vibrating  energy  imparted  to  the  dia- 

phragm by  sound-waves  and  to  make  the  vi- 
35  brating  energy  corresponding  to  sound-waves 

imparted  to  the  diaphragm  of  a  telephonic 
receiver  have  greater  power  than  if  operated 
directly  from  the  line  in  the  usual  way,  and 
also  to  make  the  reproduced  vibrating  energy 

40  of  a  telephone-repeater  have  greater  power 
than  the  vibrating  energy  received.  Gener- 

ally in  connection  with  any  phonic  apparatus 
the  purpose  of  my  invention  is  to  enable  a  vi- 

brating energy  corresponding  to  sound-waves 
45  to  reproduce  relatively  megaphonic  effects  or 

conditions. 

In  this  specification  I  shall  call  the  vibrat- 
ing energy  desired  to  be  reproduced  with  in- 

creased power  the  "primary"  vibrating  en- 
50  ergy  and  that  reproduced  the  "secondary" 

vibrating  energy. 
lu  the  accompanying  drawings,  Figure  1 

represents  diagrammatically  the  elements  of 
my  invention  in  a  simple  form.  Fig.  2  is  a 
similar  diagram  of  a  modification,  and  Fig.  855 
shows  the  elements  compounded.  Figs.  4,  5, 
and  6  show  different  forms  of  means  which 

may  be  employed  in  connection  with  my  in- 
vention to  respond  to  secondary  vibrating 

energy,  and  Figs.  7,  8,  and  9  show  different  60 
means  which  may  be  employed  to  re.spond  to 
primary  vibrating  energy. 

In  Fig.  1,  A  is  a  diaphragm  illustrative  of 
means  to  respond  to  primary  vibrating  en- 

ergy supported  by  a  frame  N,  (shown  in  cross-  65 
section,)  and  B  is  a  diaphragm  illustrative 
of  means  to  I'espond  to  secondary  vibrating 
energy  supported  bj'  a  frame  M.  C  is  a  roller 
supported  bj'^  a  spindle  Zc,  revolved  in  the  di- 

rection of  the  arrow  at  a  constant  rate  of  70 
speed  from  any  suitable  source  of  motive 
power.  D  is  a  lever  having  a  fulcrum  at  one 
end  at  t  and  connected  at  the  other  end  to 
the  diaphragm  A  by  an  adjustable  link  g.  L 
is  a  shoe  bearing  upon  the  roller  C  and  con-  75 
nected  by  a  link  s  to  the  lever  D  at  a  point 
effective  to  obtain  greater  mechanical  force 
upon  the  roller  C  by  the  shoe  L,  which  is  con- 

nected by  a  link  /  to  the  diaphragm  B.  A 
right  and  left  handed  threaded  nut  li  serves  80 
for  adjustment  of  the  link  g  to  obtain  such 
retractile  pull  by  the  diaphragm  A  upon  the 
lever  D  as  will  give  the  desired  pressure  of 
shoe  L  upon  the  roller  C. 

The  operation  is  as  follows:  The  tensional  85 
pull  exerted  by  the  diapragm  A  through  the 
adjustable  link  g  upon  the  lever  D,  obtained 
in  the  present  instance  by  proper  adjustment 
of  screw-nut  li,  will  cause  the  lever  D  to  ex- 

ert a  pressui'e  through  link  s  and  shoe  L  upon  90 
roller  C  of  several  times  the  amount  of  pull 
exerted  by  diaphragm  A  upon  lever  D  through 
link  g,  and  the  steady  rotation  of  roller  C, 
driven  from  a   suitable    source  of  motive 
power,  will  act  upon  shoe  L  by  resultant  95 
friction  therewith  to  pull  the  diaphragm  B 
through  the  link  /  to  a  position  where  the  re- 

tractile pull  of  diaphragm  B  will  just  over- 
come the  frictional  pull  exerted  by  roller  C 

upon  shoe  L.     Now  any  variation  in  the  ten-  100 
sional  pull  exerted  by  diaphragm  A  upon  le- 

ver D  will  of  course  cause  a  corresponding 
variation  in  pressure  of  the  shoe  L  upon  the 
roller  C,  with  a  resultant  variation  in  position 
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of  the  diaphragm  B,  as  will  be  readily  under- 
stood, and  inasmuch  as  the  leverage  of  lever 

D  is  such  as  to  cause  the  pressure  of  shoe  L 
upon  roller  C  to  be  several  times  the  ten- 

5  sional  pull  exerted  by  the  diaphragm  A  it 
follows  that  with  a  frietional  coefficient  of  1 
for  the  shoe  L  upon  roller  C  the  frietional 
pull  exerted  upon  the  diaphragm  B  will  be 
several  times  the  pull  exerted  by  the  dia- 

lo  phragm  A  or  as  the  ratio  of  increased  lever- 
age of  lever  D.  It  will  therefore  be  readily 

understood  that  a  primary  vibrating  enei'gj' 
corresponding  to  sound-waves  set  up  at  the 
primary  end  of  the  lever  D  by  diaphragm  A 

15  will  cause  a  secondary  vibrating  energy  of 
several  times  the  power  to  be  set  up  at  dia- 

phragm B. 

In  Fig.  2  I  show  the  shoe  L'  as  extending 
partlj^  around  roller  C  and  as  faced  with  cloth 

26  or  other  suitable  material  y  to  prevent 
squeaking  sounds  which  may  result  from  the 
friction  necessitated  by  the  rotation  of  the 

roller  C.  This  extending  of  the  shoe  L'  is  to 
secure  by  mechanical  bite  the  necessary  eo- 

25  efficient  of  friction  which  the  cloth  might  not 
otherwise  effect.  A  modification  of  lever  D' 
and  position  of  its  fulcrum  t'  are  also  shown, 
which  will  be  readily  understood.  In  this 

figure  I  show  the  link  s'  as  leaning  slightly 
30  back  of  the  radial  line  (shown  in  dashes)  in 

relation  to  direction  of  rotation  of  the  roller 
C.  This  I  have  found  to  be  desirable  for 
good  working  of  the  apparatus. 

In  Fig.  3  I  have  shown  the  elements  of  my 
35  invention  as  compounded,  there  being  an  ad- 

ditional roller  C  on  a  spindle  k'  of  larger  pro- 
portion, a  shoe  L^  and  cloth  y' ,  a  lever  D^on 

fulcrum  t\  and  a  link  5"^,  whereby  the  already- 
increased  vibrating  energy  set  up  at  the  shoe 

40  L',  which  acts  on  roller  C,  will  be  taken  up 
by  lever  D^  and  transmitted  to  shoe  1?  and 
again  reproduced  with  still  further  increased 
vibrating  energy,  as  will  also  be  readily  un- 
derstood. 

45  The  primary  vibrating  energy  of  my  inven- 
tion may  be  set  up  by  vocal  sounds  spoken 

directly  against  diaphragm  A,  or  it  may  be 
set  up  by  the  magnetic  effect  of  an  undulat- 

ing electrical  current  corresponding  to  sound- 
50  waves,  or  it  may  be  set  up  by  the  inscribed 

undulations  upon  a  moving  phonographic 
record  corresponding  to  sound-waves,  while 
the  secondarj^  vibrating  energy  may  be  made 
to  produce  sound-waves  directly  from  the  vi- 

55  bration  of  the  diaphragm  B,  or  it  may  be  made 
to  produce  undulations  of  an  electrical  cur- 

rent corresponding  to  sound-waves,  or  it  may 
be  made  to  inscribe  the  undulations  upon  a 
moving  phonographic  record,  all  of  which  I 

60  have  illustrated  in  the  drawings  by  Figs.  4,  5, 
6,  7,  8,  and  9. 

In  Fig.  4  the  diaphragm  B,  frame  M,  and 
a  portion  of  the  link  /  shown  in  Fig.  1  are 
shown,  with  the  same  letters  of  reference  in 

65  connection  with  a  horn  P,  as  constituting 
means  whereby  the  vibrating  energy  of  my 
invention  may  be  made  to  produce  sound- 

waves for  loud-speaking  effects,  as  will  be 
readily  understood. 

In  Fig.  5  the  diaphragm  B,  frame  M,  and  70 
portion  of  link  /  are  shown, with  the  same  let- 

ters of  reference  as  in  Fig.  1,  in  connection 
with  an  inclosing  frame  O,  supporting  gran- 

ulated carbon  S  between  the  diaphragm  B 
and  a  plate  R  in  circuit  Q  with  batterj'  T  and  75 
the  primary  side  of  an  induction-coil  W,  hav- 

ing secondary  terminals  V,  running  to  a  tele- 
phonic line,  as  constituting  means  whereby 

the  secondary  vibrating  energy  of  my  inven- 
tion may  be  made  to  produce  undulating  elec-  80 

trical  currents  corresponding  to  sound-waves. 
In  Fig.  6  the  diaphragm  B,  frame  M,  and 

portion  of  link/are  shown,  in  connection  with 
a  blank  phonographic  cylinder  Q,  revolved 
around  an  axis  U  in  the  direction  of  the  ar-  85 
rowandadvancedbj' any  usual  means  against 
a  cutting-stylus  X,  supported  for  clearness  of 
illustration  by  diaphragm  B,  as  constituting 
means  whereby  the  secondary  vibrating  en- 

ergy of  my  invention  may  be  made  to  pro-  90 
duce  a  phonographic  record. 

In  Fig.  7  the  diaphragm  A,  frame  N,  and 
portion  of  link  g  of  Fig.  1  are  shown  with  the 
same  letters  of  reference  in  connection  with 

a  speaking-tube  H,  whereby  the  primary  vi-  95 
brating  energy  of  my  invention  may  be  im- 

parted to  the  diaphragm  A  by  sound-waves 
entering  tube  H. 

In  Fig.  8  the  diaphragm  A,  frame  N,  and 
portionof  link  gr  are  shown, in  connection  with  100 
a  well-known  form  of  telephonic  receiver- 
magnet  G,  to  operate  magneticallj^  upon  the 
diaphragm  A,  whereby  primary  vibrating  en- 

ergy may  be  imparted  to  the  diaphragm  A  by 
undulations  of  current  corresponding  to  105 
sound-waves  flowing  through  coil  J,  having 
terminals  V  running  to  the  line. 

In  Fig.  9  the  diaphragm  A,  frame  N,  and 
portion  of  link  g  are  shown, in  connection  with 

a  recorded  phonographic  cylinder  Q', revolved  no 
around  an  axis  IT  in  the  direction  of  the  ar- 

row and  advanced  by  usual  means  against  a 
tracing-stylus  I,  supported  by  the  diaphragm 
A,  whereby  primary  vibrating  enei'gy  may  be 
imparted  to  the  diaphragm  A  or  primary  end  1 15 
of  lever  D  by  the  inscribed  undulations  cor- 

responding to  sound-waves  upon  the  moving 
record. 

As  the  secondary  vibrating  energy  of  my 
invention  will  be  several  times  more  powerful  120 
than  the  primary  vibrating  energy,  it  will 
now  be  readily  understood  that  a  phono- 

graphic record  of  relatively  loud-speaking 
qualities  can  be  produced  from  sound-waves 
by  the  use  of  primary  means,  such  as  shown  125 
in  Fig.  7,  and  secondary  means,  such  as  shown 
in  Fig.  6,  or  a  phonographic  record  can  be 
reproduced  from  another,  so  as  to  give  louder 
speaking  qualities  than  the  original,  if  de- 

sired, by  the  use  of  the  primary  means  shown  130 
in  Fig.  9  and  secondary  means  shown  in  Fig. 
6,  while  the  use  of  primary  means,  such  as 
shown  in  Fig.  9,  and  secondary  means,  such 

as  shown  in  Fig.  4,  will  produce  loud-speak- 
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ing  phonographic  effects.  The  use  of  the  de- 
vices shown  in  Figs.  7  and  5  will  give  a  pow- 
erful telephonic  transmitter.  The  use  of  the 

means  shown  in  Figs.  8  and  4  will  give  a 
5  loud-speaking  telephonic  receiver,  while  the 

devices  shown  in  Figs.  8  and  5  will  constitute 
a  telephonic  repeater. 

To  successively  reproduce  the  overtones  of 
vocal  or  instrumental  sounds  in  connection 

lo  with  this  invention,  it  is  advisable  that  the 
coefficient  of  friction  of  the  frictional  contact 
upon  the  moving  surface  should  not  be  much, 
if  any,  more  than  one,  or,  in  other  words,  the 
frictional  force  set  up  by  the  moving  surface 

15  should  not  be  more,  if  any,  than  the  pressure 
holding  the  parts  in  contact,  otherwise  a  ten- 

dency'of  instability  of  contact  may  take  place, 
which  will  completely  destroy  many,  if  not 
all,  of  the  overtones  and  reproduce  only  the 

20  fundamental  tones,  so  as  to  greatly  impair,  if 
not  destroy,  the  usefulness  of  the  apparatus. 
It  will  be  seen  from  this  that  if  the  primary 

vibrating  force  we're  made  use  of  directly  to 
vary  the  pressure  of  the  frictional  means 

25  without  the  intervention  of  a  lever  no  great 
secondary  vibrating  force  would  be  produced 
if  the  coefBeient  of  friction  were  1,  since  the 
frictional  vibrating  force  set  up  would  in 
this  case  only  equal  the  vibrating  force  set 

30  up  at  the  primary  vibrating  means.  The  vital 
element  of  my  invention,  therefore,  is  the 
lever  means  connected  between  the  primary 
vibrating  means  and  the  frictional  means, 
wherebj'  the  frictional  vibrating  force  can  be 

35  increased  as  the  ratio  of  the  increased  me- 

chanical force  of  the  lever  means  with  a  co- 
eflficient  of  1. 

It  will  be  apparent  that  various  modifica- 
tions of  the  precise  form  of  construction  here- 

in shown  and  described  may  be  made  with-  40 
out  departing  from  the  scope  of  my  invention 
and  that  any  number  of  frictional  means  may 
be  used  compoundedly. 

I  claim  as  my  invention — 
1.  In  an  apparatus  for  reproducing,  with  45 

increased  power,  a  vibrating  energy  corre- 
sponding to  sound-waves,  the  combination  of 

a  lever  means,  effective  of  increased  mechan- 
ical force,  with  a  primary  vibrating  means 

actuating  said  lever  means,  a  frictional  means  50 
controlled  by  said  primary  means  through 
said  lever  means,  and  a  secondary  vibrating 
means  actuated  by  said  frictional  means,  sub- 

stantially as  and  for  the  purpose  described. 
2.  In  an  apparatus  for  reproducing,  with  55 

increased  power,  a  vibrating  energj^  corre- 
sponding to  sound-waves,  the  combination  of 

lever  means  and  frictional  means  compound- 
ed, with  primary  vibrating  means  actuating 

said  compounded  means,  and  secondary  vi-  60 
brating  means  actuated  by  said  compounded 
means,  substantially  as  and  for  the  purpose 
described. 

In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  pi'csence  of  65 
two  subscribing  witnesses. 

DANIEL  IIIGITAM. 
Witnesses: 

A.  N.  BONNEY, 
E.  T.  HIGHAM. 
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To  all  luhom  it  may  concem: 
Be  it  known  thatI,THOMAS  H.  Macdonald, 

of  Bridgeport,  Connecticut,  have  invented  a 
new  and   useful   Improvement   in    Grapho- 

5  phones,  which  is  fullj- set  forth  in  the  follow- 
ing specification. 

This  invention  relates  to  graphophones  or 
talking-machines,  more  particularly  to  a  ma- 

chine for  carrying  either  the  standard  records 
TO  (or  blanks)  or  those  of  larger  diameter,  known 

as  "grand"  records  and  blanks. 
The  arrangement  consists,  first,  in  placing 

on  the  ordinary  mandrel  an  outer  mandrel  or 
shelltjf  sufficient  diameter  to  carry  the  grand 

15  cylinder,  and,  second,  in  shiftingthe  mandrel- 
rod,  with  its  mandrel  and  shell,  so  that  the 
speaker  (recorder  or  reproducer)  shall  have 
proper  relation  with  the  surface  of  the  cylin- 

der.   One  advantage  of  this  latter  feature  con- 
20  sists  in  doing  away  with  anj'  "extra  neck"  or 

similar    device    necessary   in    shifting    the 
speaker  relative  to  the  record-surface,  in  that 
the  record-surface  itself  is  shifted. 

The  invention  consists,  further,  in  certain 
25  details  of  construction,  to  be  pointed  out. 

Briefly,  the  shifting  of  the  mandrel-rod  is  pro- 
vided for  by  mounting  it  adjustably  in  curved 

bearing -slots  that  are  concentric  with  the 
shaft  from  which  the  mandrel  receives  motion, 

30  hereinafter  called  the  "driving-shaft."  By 
reason  of  this  mounting,  since  the  slots  are 
curved  concentric  with  the  driving-shaft,  the 
mandrel  is  always  in  revoluble  connection 
with  its  driving-shaft  at  any  position  of  its  ad- 

35  justment. 
In  the  drawings  annexed  to  illustrate  one 

embodiment  of  my  invention,  Figure  1  is  a 
plan;  Fig.  2,  a  longitudinal  section,  and  Fig. 
3  a  detail  end  view. 

40      "While  my  invention  is  applicable  to  various types  of  machines,  I  have  shown  it  as  applied 

to   that   tj'pe    known   commercially   as   the 
"Eagle"  graphophone. 

A  A  are  the  usual  bearing-plates,  between 
45  which  are  located  the  driving -spring,  gov- 

ernor, gearing,  &c.,  all  as  usual. 
B  is  the  split  sleeve  encircling  the  feed- 

screw. 

C  is  what  I  shall  here  call  the  "driving- 
50  shaft,"  that  receives  motion  through  gear  c 

from  the  driving -spring  and  intermediate 

55 

60 

70 

gearing.'   (Not  shown.)     On  the  outer  end  of shaft  C  is  a  pulley  C. 
D  is  the  mandrel-rod. 
Plates  A  are  extended  to  the  rear  more  than 

has  been  usual  heretofore,  and  each  has  the 
curved  slot  a,  that  register  with  each  other 
and  are  concentric  with  the  shaft  C.  On  the 

mandrel-rod  turn  the  ordinary  pulley  D'  and 
taper-mandrel  D".  A  belt  E,  driven  by  pul- 

ley C,  turns  pulley  D'  and  the  mandrel.  Thus 
in  any  position  of  rod  D  within  its  curved-slot 
bearings  a  the  mandrel  is  always  ready  to  be 
rotated  by  the  shaft  C. 

B'or  holding  the  mandrel-rod  in  its  different  65 
positions  of  adjustment  I  provide  sleeve  F< 
placed  between  plates  A  and  surrounding  rod 
D,  thumb-nut  G,  turning  down  on  the  screw- 
threaded  end  of  rod  D,  and  washers  //,  on  the 
outer  sides  of  plates  A  and  adjacent  to  the 

thumb-nut  and  pullej^D',  respectivel3^  The 
slots  are  so  situated  and  extend  to  such  posi- 

tion that  when  the  mandrel-rod  is  raised  to 
its  upper  limit  (against  the  upjier  ends  of  the 
slots)  then  the  standard  cylinder  on  the  stand-  75 
ard  mandrel  will  be  in  proper  position  rela- 

tive to  the  reproducing  (or  recording)  stylus, 
while  when  the  mandrel-rod  is  shifted  to  its 
lower  position  (at  the  bottom  of  the  slots)  and 
the  outer  mandrel  (to  be  described  hereinaf- 

ter) is  put  in  place  the  grand  cjdinder  on  said 
outer  mandrel  will  then  be  in  proper  relation 
to  the  stylus.  The  belt  E  serves  as  a  sort  of 
radius-vector,  and  owing  also  to  the  snug  fit 
of  sleeve  F  between  plates  A  the  mandrel-rod  85 
D  is  always  parallel  to  the  driving-shaft  C,  as 
well  as  equidistant  therefrom.  Tightening 
thumb-nut  G  clamps  the  mandrel-rod  in  its  ad- 

justed position. 
For  carrying  grand  cylinders  I  have  pro- 

vided a  false  mandrel  or  shell  M,  having  an 
opening  at  one  end  to  fit  upon  the  inner  end 
of  mandrel  D"  and  the  hollow  neck  M'  and 
shoulder  )?;  at  its  other  end  to  take  over  stem 
d  of  the  standard  mandrel  and  abut  against 
the  outer  end  thereof,  all  as  seen  in  Fig.  2. 
A  thumb-nut  N,  screwed  into  the  end  of  stem 
d  of  mandrel  D",  serves  to  hold  the  outer 
mandrel  in  place. 

The  great  advantage  of  my  invention  as  a  100 
whole  consists  in  the  ease,  rapidity,  and  ac- 

curacy of  its  adjustment  for  the  dilSerent- 

80 
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sized  cj^linders.  Wlien  a  small  record  is  in 
place,  to  substitute  a  larger  first  remove  the 
record;  second,  loosen  thamb-nut  G;  third, 
shift  the  rod  F  to  the  bottom  of  slots  and 

5  tighten  nut  6;  fourth,  apply  mandrel  M  and 
large  record,  and,  fifth,  tighten  thumb-nut  N. 
All  this  has  been  done  in  some  seven  to  ten 
seconds,  and  the  adjustment  is  perfect.  The 
reverse  of  this  operation  can  be  performed  in 

TO  even  less  time. 
Of  course  instead  of  belt  E  power  may  be 

transmitted  from  shaft. C  to  the  mandrel  by 
other  means,  or  some  other  driving  device 
may  be  employed  in  place  of  shaft  C,  and 

15  other  changes  maj'  be  made  without  in  any 
case  departing  from  the  spirit  of  my  inven- 

tion, which  lies,  broad I3',  in  shifting  the  po- 
sition of  the  sound-record  (or  blank)  relative 

to  the  '"speaker,"  in  order  I0  bring  either  the 
20  standard  record  (oi'  blank)  or  that  of  larger 

size  into  proper  relation  to  the  speaker. 
Having  thus  described  my  invention,  I 

claim— 
1.  In  a  talking-n)achine,  the  combination 

25  with  a  driving  device,  of  an  adjustably- 
mounted  mandrel  always  in  rotatable  connec- 

tion therewith,  and  means  for  holding  the  lat- 
ter firmly  in  its  various  adjustments,  substan- 

tially as  described. 
30  2.  In  a  talking-machine,  the  combination 

with  a  di'iving-shaft  journaled  in  bearing- 
l)lates,  of  a  mandrel-rod  carried  by  said  plates 
in  curveil  bearintr-slots  that  are  concentric 
with  said  driving- shaft,  and  a  connection 

35  from  said  driving-shaft  that  turns  the  man- 
drel on  said  rod,  substantially  as  described. 

3.   In  a  talking-machine,  the  combination 
with  bearing-plates  and  a  driving-shaft  jour- 

naled therein,  of  an  adjustable  mandrel-rod 
40  supported  by  said  plateswithin  curved  bear- 

ing-slots that  are  concentric  with  said  driv- 

ing-shaft, a  sleeve  surrounding  that  portion 
of  the  mandrel-rod  between  said  plates  and 
abutting  against  the  latter,  and  means  for 
holding  said  mandrel-i'od  in  its  adjustment,  A5 
substantially  as  described. 

4.  In  a  talking-machine,  the  combination 
with  a  driving-shaft,  and  a  mandrel  adjust- 

ably^ mounted  so  as  to  be  always  parallel  there- 
with and  equidistant  therefrom,  of  an  outer  50 

mandrel  detachably  mounted  on  said  man- 
drel, substantially  as  described. 

5.  In  a  talking-machine,  the  combination 
with  a  driving  device,  and  an  adjustable  man- 

drel so  mounted  that  it  may — at  pleasure —  55 
carry  in  operative  position  either  a  standard 
cjdinder  or  one  of  larger  diametei',  snbstau- 
tially  as  described. 

6.  In  a  talking-machine,  the  combination 
with  the  speaker  thereof  (recorder  or  repro-  60 
ducer),  of  an  adjustable  mandrel  capable  of 
being  revolved  in  anj'  of  its  positions  of  ad- 

justment, and  adapted  to  carry  either  a  large 
or  a  small  record-cylinder  in  operative  con- 

tact with  said  speaker,  substantially  as  de-  65 
scribed. 

7.  In  a  talking-machine,  the  combination 
with  a  speaker  (recorder  or  reproducer),  and 
a  revoluble  device  for  carrying  a  cylinder,  of 
means  for  adjusting  said  device  lelative  to  70 
said  speaker  to  enable  the  former  to  carry — 
at  i)leasure — cylinders  of  different  diameters 
in  operative  contact  with  said  speaker,  sub- 

stantially as  described. 
In  testimony  whereof  I  have  signed  this  75 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  II.  MACDONALD. 

Witnesses: 
M.  A.  FOGO, 
W.  R.  Miller. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  "W.  Noyes,  a 
citizen  of  the  United  States,  residing  at  Cin- 

cinnati, in  the  county  of  Hamilton  and  State 
5  of  Ohio,  have  invented  certain  new  and  use- 

ful Improvements   in    Phonograph    Repro- 
ducers and  Recorders,  of  which  the  following 

is  a  specification. 
The  object  of  my  invention  is  to  improve 

lo  the  tone  and  quality  of  a  phonographic  re- 
producer or  recorder  and  to  do  away  with  the 

metallic  sound  as  far  as  possible. 
I  have  produced  a  mechanism  adapted  to 

compensate  for  the  different  phj'sical  attri- 
15  butes  and   characteristics   of  different  dia- 

phragms.    Glass  diaphragms  are  now  more 

universally  emplo3'ed  than  any  other,  because 
the  quality  of  tone  is  found  to  be  better  with 
glass  than  with  other  material;  but  it  is  uni- 

20  versally  found  in  practice  that  whenever  a 
different  diaphragm  is  placed  in  the  repro- 

ducer or  recorder  a  different  tone  results. 
This  difference  is  probably  due  to  several 
causes — to  different  thickness  and  to  differ- 

25  encesin  other  physical  characteristics. 
My  invention  enables  the  instrument  to  be 

adjusted  so  as  to  compensate  for  these  varia- 
tions of  the  diaphragms  and  consequent  va- 

riations in  the  tone,  whereby  a  given  opera- 
30  tor  can  produce  the  same  quality  of  tone  from 

different  glasses  or  diaphragms  having  the 
varying  characteristics  as  specified. 

The  features  of  my  invention  will  be  more 
fully  set  forth  in  the  description  of  the  ae- 

35  companj'ing  drawings,  forming  a  part  of  this 
specification,  in  which — 

Figure  1  is  a  bottom  plan  view  of  my  im- 
provement.    Fig.  2  is  a  section  on  line  x  x, 

Fig.  1.     Fig.  3  is  a  modification  of  the  stylus- 
40  lever  and  attachments. 

In  the  accompanying  drawings  the  figures 
are  slightly  enlarged  for  better  representing 
the  parts. 

A  represents  the  ordinary  reproducer-cup; 
45  B,  the  clamping- ring  for  securing  the  same; 

C,  the  tube-plate;  D,  the  diaphragm;  E  E, 
the  gaskets  which  are  placed  upon  each  side 
of  the  glass,  so  as  to  cushion  the  same. 

a  represents  the  link,  whicb  connects  the 
50  diaphragm  with  the  stylus-lever  G.     H  rep- 

resents a  plate  hinged  to  the  cup  A.  I  rep- 
resents the  limiting  -  weight  screw,  which 

passes  through  the  slot  &  in  the  plate  H,  so 
as  to  limit  the  downward  movement  of  the 

weighted  plate.  These  parts,  except  the  sty-  55 
lus-lever,  are  of  the  ordinary  construction. 

The  stylus-lever  is  provided  with  a  longi- 
tudinal slot  c,  (shown  in  Figs.  2  and  3,) 

through  which  the  fulcrum  d  passes.  This 
slot  is  provided  for  the  purpose  of  adjusting  60 
the  stylus-lever  longitudinallj^  on  its  center 
to  compensate  for  the  varying  thickness  or 
quality  of  the  diaphragm.  In  the  preferred 
form  of  construction  shown  in  Fig.  2  the  fol- 

lowing devices  are  provided  for  the  purpose  65 
of  enabling  this  adjustment  to  be  readily 
made  by  the  operator  when  the  phonograph 
is  in  position  for  use. 

J  represents  a  rock  -  shaft  which  is  sup- 
ported on  gimbal-point  center  screws  K  K,  so  70 

that  a  sensitive  movement  thereof  may  be 
obtained. 

L  represents  a  link  connected  to  the  screw 

J',  tapping  through,  the  lever  J.     Said  link  is 
hooked  into  the  stylus -lever  G,  forming  a  75 
jointed  connection. 

j  represents  the  head  of  the  screw  J'  for turning  the  screw  out  or  in,  so  as  to  move  the 
stylus-lever  G  on  its  fulcrum,  and  thereby 
adjust  it  to  the  required  position  to  suit  the  80 
quality  of  tlie  diaphragm  employed. 

It  will  be  remembered  that  the  stylus-point 
has  but  a  very  small  motion  due  to  the  re- 

cording or  reproducing  sound-waves.  There 
is  also  a  vertical  movement  of  the  limiting-  85 
weight  to  accommodate  the  instrument  to  the 
inequalities  of  the  record  or  cylinder.  Ow- 

ing to  the  slight  movement  of  the  stylus  for 
making  or  receiving  impressions,  the  connec- 

tion between  the  adjusting-screw  and  the  stj'-  90 
lus-lever  must  be  very  delicate,  so  as  not  to 
interfere  with  the  free  movement  of  the  same. 

In  Fig.  3  I  have  shown  a  modified  form  of 
making  a  connection  between  the  adjusting- 
screw  and  the  stylus-lever,  which  consists  of  95 
a  thin  elastic  or  flexible  plate  or  wire  M,  the 
ends  of  which  are  secured  to  the  lever  and 
screw-shank.  It  is  suflieiently  long  between 
the  attaching-points,  however,  to  flex  readily 
under  the   slightest   vibrations  of  the  dia-  100 
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phragm.  In  this  construction  it  will  be  seen 
that  a  single  fixed  post  N  is  all  that  is  re- 

quired, as  the  flexing  of  the  connecting-plates 
M  is  sufficiently  delicate  to  allow  the  free 

5  movement  of  the  stylus-lever  and  yet  hold  it 
in  place.  This  construction  obviates  the  ne- 

cessity of  the  rock-lever  J.  (Shown  in  Fig.  2.) 
I  have  shown  these  two  forms  simply  to 
illustrate  the  fact  that  variations   may  be 

lo  made  in  the  means  for  shifting  the  relative 
positions  of  the  fulcrum  and  lever.  I  do  not 
wish  to  limit  mj^self  to  the  specific  forms 
herein  shown  or  described. 

It  will  be  observed  that  in  the  preferred 
15  form  I  have  shown  the  adjusting  mechanism, 

while  adapted  to  vary  the  leverage  of  the 
stylus,  is  entirely  flexible  in  the  direction  to 
and  from  the  diaphragm  and  substantially 
rigid  or  unyielding  in  the  direction  of  adjust- 

20  ment,  the  tension  being  sufficient  in  degree 
.    to  prevent  such  shifting  of  the  lever  on  the 

fulcrum  when  the  device  is  in  operation  as 
would  make  any  practical  variation  in  the 
results  produced. 

25  I  have  discovered  that  difilereut  diaphragms 
applied  to  the  same  reproducer  produce  dif- 

ferent tones,  due  to  the  varying  physical 
characteristics  of  the  respective  diaphragms, 
and  that  by  shifting  the  position  of  the  ful- 

30  crum  relative  to  the  stylus  to  lengthen  or 
shorten  the  leverage  these  phj^sical  differ- 

ences in  the  diaphragms  may  be  compensated 
for,  so  that  all  maj^  be  made  to  produce  a 
standard  tone,  or  the  tones  may  be  varied 

35  within  given  limits  to  suit  the  ear  of  the  op- 
erator. 

Having  described  my  invention,  I  claim — 
1.  In  a  phonograph  reproducer  or  recorder, 

the  combination  of  a  stylus-lever,  a  fulcrum, 
40  and  means  for  adjusting  and  fixing  the  lever- 

age of  the  stylus,  whereby  the  varying  tones 

of  different  diaphragms  maybe  compensated 
for,  substantially  as  specified. 

2.  In  a  phonograph  reproducer  or  recorder, 
a  fulcrum,  a  stylus-lever,  provided  with  a  45 
slot  admitting  of  different  relative  positions 
of  the  fulcrum  and  stylus,  and  means  for  ad- 

justing and  fixing  said  fulcrum  and  stylusm 
different  relative  positions,  substantially  as 
specified.  50 

3.  In  a  phonograph  reproduce!,*  or  recorder, 
a  fulcrum,  a  stylus -lever  provided  with  a 
slot  admitting  of  different  relative  positions 
of  the  fulcrum  and  stylus,  and  an  adjusting 
mechanism  attached  to  the  free  end  of  the  55 
lever,  substantially  as  specified. 

4.  In  a  phonograph  reproducer  or  recorder, 
a  fulcrum,  a  stylus -lever  provided  with  a 
slotted  bearing  for  the  fulcrum,  and  adjust- 

ing means  attached  to  the  free  end  of  the  60 
stylus  adapted  to  hold  the  stylus  to  its  posi- 

tion of  adjustment,  but  permitting  free  piv- 
otal movement  in  the  direction  of  the  dia- 

phragm, substantially  as  specified. 
5.  In  a  phonograph  reproducer  or  recorder,  65 

a  fulcrum,  a  stylus-lever  provided  with  means 
for  shifting  the  fulcrum  position,  flexible  in 
the  direction  of  the  diaphragm  and  substan- 

tially rigid  in  the  direction  of  adjustment, 
substantially  as  specified.  70 

6.  In  a  phonograph  reproducer  or  recorder, 
a  fulcrum,  a  stylus -lever,  and  means  for 
shifting  the  fulcrum  position  of  the  stylus- 
lever,  said  means  being  flexible  in  the  direc- 

tion of  the  diaphragm,  substantially  as  speci-  75 fled. 

In  testimony  whereof  I  have  hereunto  set 

my  hand. CHARLES  W.  NOYES. 
Witnesses: 

Oliver  B.  Kaiser, 
Pearl  McMichael. 
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To  ait  xvhom  it  may  concern: 
Be  it  known  that  I,  Eld  ridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  State  of  Pennsyl- 

vania, have  invented  certain  new  and  useful 
Improvements  in  Soand-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  drawings,  forming 
part  of  this  specification. 

This  invention  relates  to  certain  improve- 
ments in  talking-machines,  and  particularly 

to  an  improved  construction  of  sound-box  for 
use  on  sound-reproducing  machines. 

The  object  of  the  present  invention  is  to 
provide  an  improved  form  of  sound-box 
whereby  the  volume  and  quality  of  tone  of 
the  reproduction  in  machines  of  this  charac- 

ter are  rendered  much  clearer  and  more  dis- 
20  tinct,  and  natural  than  heretofore.  In  order 

to  accomplish  this  object  and  to  produce  the 
advantages  arising  therefrom,  I  have  found  it 
necessary  to  provide  a  very  delicate  connec- 

tion between  the  diaphragm  and  the  stylus- 
bar,  also  to  provide  an  extremely-sensitive 
mounting  for  the  stylus-bar,  so  that  the  said 
bar  will  readily  jdeld  under  the  action  of  the 
most  minute  vibrations  of  the  stylus-point 
and  transmit  said  vibrations  to  the  diaphragm. 

30  I  have  also  found  that  the.adjnstment  of  the 
diaphragm  in  the  .sound-box  frame  must  be 
very  accurate  in  order  to  produce  the  finest 
results,  and  although  this  diaphragm  must 
be  free  to  vibrate  throughout  its  entire  area 

35  at  the  same  time  it  must  not  be  loose;  other- 
wise during  the  reproduction  it  would  rattle, 

and  thereby  produce  a  hollow  or  unnatural 
sound.  So  in  order  to  remedy  or  provide 
against  this  defect  I  have  confined  the  dia- 

40  phragm  between  two  yielding  gaskets  and 
constructed  the  sound-box  frame  in  two  sec- 

tions, one  fitting  within  the  other,  and  these 
two  sections  are  preferably  driven  together 
by  machinery,  confining  the  diaphragm  and 

45  gaskets  between  them  with  a  very  fine  ad- 
justment. This  consiruction  practically  ren- 

ders the  two  sections  of  the  sound-box  frame 
integral,  so  that  they  cannot  be  disengaged 
by  hand,  and  therefore  the  proper  adjust- 

ment of  the  diaphragm  cannot  be  disturbed. 
My  invention  resides  mainly  in  the  above- 

mentioned  features  and  in  the  general  ar- 50 

rangement  and  combination  of  the  various 
parts,  such  as  more  fully  described  hereinaf- 

ter and  specifically  pointed  out  in  the  claims  55 
made  hereto. 

In  the  accompanying  drawings,  Figure  1  is 
a  .sectional  elevation  of  a  sound-box  embody- 

ing my  invention.  Fig.  2  is  a  rear  eleva- 
tion of  the  front  section  of  the  sound-box  60 

frame  having  the  diaphragm  removed  and 
stylus  bar  or  holder  in  position.  Fig.  3  is  an 
enlarged  detail  section  illustrating  the  con- 

nection between  the  stylus-holder  and  the 
diaphragm.  Fig.  4  illustrates  the  spring  65 
which  holds  the  stylus-bar  under  tension  in 
plan  view  and  side  elevation  on  an  enlarged 
scale.  Fig.  5  is  an  enlarged  perspective  view 
of  thestylus-barand  its  spring  detached  from 
the  sound-box  frame.  Fig.  6  is  a  detail  view  70 
illustrating  another  way  of  securing  the  spring 
to  the  stylus-bar. 

Referring  to  the  said  drawings,  1  desig- 
nates the  sound-box  frame,  which  comprises 

two  sections  2  and  3.  The  section  3  has  75 
formed  thereon  the  usual  tubular  section  4 

for  attachment  to  the  horn  and  supporting- 
arm  of  the  reproducing-machine.    The  section 
2  is  provided  with  a  seat  or  shoulder  for  the 
reception  of  the  circular  gaskets  5,  which  are  80 
placed  on  each  side  of  the  diaphragm  6,  and 
the  disk  portion  of  the  section  3  bears  against 
the  outer  gasket,  thus  confining  the  periph- 

eral edges  of  the  diaph  ragm  between  these  two 
gaskets  without  clamping  the  same,  as  the  85 
said  diaphragm  should  be  free  to  vibrate 
throughout  its  entire  area,  though  to  quite  a 
minute  degree.  These  two  gaskets  must  be 
very  nicely  adjusted  with  relation  to  the  dia- 

phragm, because  if  the  said  diaphragm  is  too  90 
loose  at  its  edges  a  rattling  and  unnatural 
sound  will  be  produced,  or  if  the  said  dia- 

phragm is  too  tightly  confined  between  these 
gaskets  the  vibrations  of  the  same  will  be  re- 

tarded or  dampened  to  such  an  extent  as  to  95 
decrease  or  impair  the  voluine  and  quality  of 
tone  of  the  reproduction.  Iii. order  that  the 
proper  adjustment  of  the  diaphragm  may  be 
effected,  I  preferably  drive  the  sections  2  and 
3  of  the  sound-box  together  by  a  special  ma-  ic 
chine  designed  for  this  purpose,  so  that  after 

they  are  properly  put  together  this  adjust- 
ment cannot  be  disturbed  by  handling  or  by 

the  carelessness  of  the  user. 
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The  stylus-bar  7  is  mounted  loosely  in  an 
aperture  8,  formed  in  the  section  2  of  the 
fraine  1.  This  aperture  S  should  be  some- 

what larger  than  the  said  stylus-bar,  so  as  to 
5  permit  of  the  vibrations  of  said  bar.  A  boss 

'.)  is  welded  or  brazed  in  the  bar  8,  having  a 
threaded  aperture  extending  into  the  style- 
socket  for  the  i-eeeption  of  the  set-screw  10, 
which  holds  the  style  11  in  position.     This 

10  boss  9  extends  through  a  slightly-enlarged 
aperture  formed  in  the  face  of  the  sound-box 
section,asillustrAtedinFig.lof  thedrawings. 

The  spring  12  is  secured  to  the  rear  of  the 
stylus-bar  7,  preferably  by  inserting  the  cen- 

15  tral  portion  of  the  same  in  a  recess  formed  in 
the  stylus-bar  and  then  brazing  or  soldering 
the  >ame,  so  as  to  hold  it  securely  to  the  said 
bar.     This  spring  12  is  made  of  finelj'-tem- 

(       pered  steel,  having  a  central  portion  13,  which 
ao  is  preferably  of  equal  thickness,  the  pro- 

portion being  about  one-fiftieth  of  an  inch. 
Each  end  is  provided  with  an  enlargement 
having  apertures  14  for  the  reception  of  the 
seeuring-screws  15.     Each  end  of  the  spring 

a$  12  is  twisted  or  bent  in  opposite  directions, 
HS  illustrated  in  the  side  elevation.  Fig,  4,  of 
the  drawings,  ihis  view  being  exaggerated  for 
thepurpose  of  moreclearly  showing  the  twist. 

Instead  of  making  the  spring  12  of  flat  steel 
30  and  securing  the  same  to  the  stylus-bar  7  on 

one  side  thereof  it  can  b©  made  of  steel  wire 

about  one-fiftieth  of  an  inch  in  diameter, 
having  each  end  shaped  to  form  a  loop  for 
the  reception  of  the  securing- screw  15,  as 

35  shown  in  Fig.  (rof  thedrawings.  When  this 
construction  is  used,  I  preferably  secure  it  to 
the  stylus-bar  by  drilling  a  hole  through  said 
bar  and  passing  the  steel  wire  therethrough 
before  forming  the  eyes  14.     I  then  braze  the 

40  same  to  the  stylus-bar,  form  the  eyes  14,  and 
then  spring  or  twist  the  extending  ends  or 
fingers  in  opposite  directions  in  the  same  man- 

ner as  with  the  flat  spring  before  described. 
If  the  spring  should  pass  through  the  style- 

45  socket,  it  could  be  drilled  out  after  brazirig, 
as  only  the  projecting  fingers  of  said  spring 
would  have  any  function  to  perform  when 
thjs  manner  of  securing  is  used. 

After  the  spring  12  is  secured  to  the  stylus- 
;o  ha.r  and  the  said  bar  is  adjusted  in  its  aper- 

ture 8  the  two  ends  are  secured  to  the  cut- 
•    out  or  shouldered  portion  16  of  the  sound- 

box casing  by  means  of  the  screws  15.    When 
tihese  screws  15  are  screwed  in  tightly,  the 

;5  said  spring  is  straightened  out,  which  rea- 
ders its  intermediate  portion  extremely  sen- 

sitive and  under  a  high  tension,  and  by  rea- 
son of  its  connection  with  the  stylus-bar  7 

this  said  bar  becomes  neutralized  and  ex- 
o  tremely  sensitive  to  the  most  minute  vibra- 

tions of  the  stylus-point. 
The  upper  end  of  the  stylus-bar  7  is  pro- 

vided with  a  slit  17,  in  which  rests theend of  a 
thin  copper  wire  18.  After  inserting  the  wire 

5  17  in  the  slit  yaid  slit  is  clenched  togethcrand 
a  coating  of  wax  applied  around  the  joint. 
The  other  end  o^'  the  wii-o  18  is  secured  in  a 

head  19,  composed  of  solder  x)v  platinum,  the 
said  head  passing  through  an  aperture  formed 
in  the  center  of  the  diaphragm  G.  A  flange  70 
20  is  formed  on  the  head  19,  which  bears 
against  the  inner  face  of  the  diaphragm.  On 
the  other  side  of  the  head  is  placed  a  thin 
metal  washer  21,  which  bears  against  the  dia- 

phragm and  is  held  in  position  by  upsetting  75 
the  end  of  the  said  head  19  to  form  a  flange 
22,  thus  providing  a  connection  such  as  illus- 

trated on  an  exaggerated  scale  in  Fig.  3  af 
the  drawings.  After  the  connection  is  thus 
formed  a  coating  of  wax,  as  23,  is  preferably  80 
placed  over  the  same  on  each  side  of  the  dia- 

phragm for  more  securely  sealing  the  con- 
nection. 

'  I  have  founa  tiie  aoove-described  connec- 
tion to  produce  the  finest  results  when  used  85 

in  connection  with  the  delicately-mounted 
stylus-bar,  the  tones  of  the  reproduction  be- 

ing devoid  of  all  harshness,  and  very  clear, 
distinct,  and  sharp  and  far  superior  to  any 
reproduction  of  sound  heretofore  produced  in  90 

my  experience. 
By  placing  or  mounting  the  styius-Dar  in- 

side of  the  casing  I  obviate  any  danger  of 
breaking  the  connection  with  the  diaphragm 
should  tihe  sound-box  be  dropped  or  rested  95 
upon  its  face.  This  is  a  decided  advantage, 
as  I  have  been  frequently  called  upon  to  re- 

pair a  great  many  sound-boxes  where  this 
connection  has  been  broken  by  careless  han- 

dling and  where  the  diaphragm  has  been  100 
cracked  or  permanently  injured  in  the  same 
manner.  If  the  box  sfeould  be  dropped  on 
the  point  of  the  stylus,  the  cotinection  be- 

tween the  stylus-holder  is  strong  enough  to 
resist  this,  and  the  wire  18  will  j'ield  slightly  iq5 
upwardly  without  in  any  manner  affecting 
the  said  connection. 

While  I  have  described  the  diaphragm  a3 
being  practically  free  at  its  edges,  it  is  clear 
that  while  this  construction  of  adjustment  no 

is  preferable  my  improvements  herein  de- 
scribed and  claimed  are  applicalile  to  con- 

structions wherein  the  diaphragm  may  be 
clamped  at  its  edges.  It  is  ialso  clear  that  I 
do  not  limit  myself  to  the  exact  constructions  115 
herein  described,  as  modifications  might  be 
made  without  departing  from  the  spirit  and 

scope  of  the  features  of  my  invention  as  here- 
inafter claimed. 

Having  thus  described  my  invention,  what  120 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  In  a  sound-box,  a  spring-mounting  tor 
the  stylus -bar,  comprising  a  thin  piece  of 
tempered  steel  having  its  ends  twisted  in  op-  115 
posite  directions,  and  secured  to  the  sound- 

box casing,  and  its  intermediate  portion  se- 
cured to  the  stylus-bar. 

2.  In  n  sound-box,  a  spring-mounting  for 
the  stylus-bar  comprising  a  strip  of  tempered  130 
steel  having  screw-holes  provided  in  each  end 
and  the  said  ends  twisted  or  sprung  in  oppo- 

site directions  so  as  to  render  the  intermedi- 
ate portion  extremelv  sensitive,  the  said  in- 
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termediate  portion  being  rigidly  secured  to 
the  stylas-bar,  and  the  end  portions  to  the 
sound-box  casing,  thereby  rendering  the  sty- 

lus-bar sensitive,  for  the  pnrpose  described. 
5  3.  The  comTsination  with  the  sound-box  eas- 

ing, a  diaphragm  mounted.-  therein,  a  stylus- 
bar  mounted  in  an  opening  formed  in  the 
lower  wall  of  the  casing,  a  tempered -steel 
spring  secured  to  the  said  stylus-bar,  having 

lo  its  ends  twisted  in  opposite  directions  and 
secured  to  the  sound-box  casing  on  each  side 
of  the  stylas-bar. 

4.  In  a  sound-box  for  talking-maqhines,  a 
spring-mounting  for  the  stylus-bar  compris- 

15  lug  tempered -steel  fingers  extending  from 
each  side  of  the  stylus-bar  transversely  there- 

to, and  the  free  ends  of  said  fingers  adapted 
to  be  secured  to  the  sound-box  easing. 

5.  In  a  sound-box  for  talking-machines,  a 
2o  spring-mounting  for  the  stylus-bar  compris- 

ing small  tempered-steel  fingers  extending 
from  each  side  of  the  stylus-bar  transversely 
thereto,  each  of  said  fingers  being  twisted  or 
sprnngin  opposite  directions  and  having  their 

25  free  ends  rigidly  secured  to  the  sound-box 
*    casing. 

6.  In  a  sound-box  for  talking-machines,  an 
annular  casing  having  a  radially- disposed 
aperture  provided  in  its  wall,  a  stylus-holder 

30  adapted  to  pass  through  said  aperture,  small 
tempered-steel  fingers  extending  from  the 
said  stylus-bar  on  each  side  thereof,  each  of 
said  fingers  being  bent  orsprnng  in  opposite 
directions,  and  having  their  free  ends  secured 

35  to  the  sound-box  casing,  for  the  purpose  de- 
scribed. 

7.  The  combination  with  the  sound-box  cas- 
ing, a  diaphragm  mounted  therein,  a  stylus- 

bar  mounted  in  an  opening  formed  in  the 
40  lower  wall  of  the  casing,  a  wire  connection 

rigid  in  the  direction  of  its  length  secured  to 
the  diaphragm  and  to  the  stylus-bar,  a  tem- 

pered-steel spring  secured  to  the  said  stylus- 
bar  having  its  ends  twisted  in  opposite  direc- 

45  tions,  and  secured  to  the  sound-box  casing  on 
each  side  of  the  stylus-bar. 

8.  The  combination  with  the  sound-box  cas- 
ing, a  diaphragm  mounted  therein,  a  stylus- 

bar  mounted  in  the  casing,  a  wire  connec- 
SP  tion  rigid  in  the  direction  of  its  length  se- 

cured at  one  end  to  the  stylus-bar,  a  head 
formed  on  the  other  end  of  said  wire  adapted 
to  an  opening  in  the  diaphragm,  means  for 
securing  said  head  to  the  diaphragm,  and  a 

55  tempered -steel  spring  secured  to  the  stylus- 
l)ar  having  twisted  ends,  the  said  twisted  ends 
being  secured  to  the  sound-box  casing  on  each 
side  of  the  said  stylus-bar. 

9.  The  combination  with  the  sound-box  cas- 
60  iug,  a  diai)hragm  mounted  therein,  a  stylus- 

bar  mounted  in  the  casing,  a  wire  connection 
rigid  in  the  direction  of  its  length  secured  at 
one  end  to  the  stylus-bar,  a  head  formed  on 
the  other  end  of  vsaid  wire  adapted  to  an  open- 

5^  ing  in  the  diaphragm,  me^ins  for  sechring 
said  head  to  the  diaphragm,  a  film  or  seal  of 
wax  applied  over  the  said  connection  and  a 

tempered-steel  spring  secured  to  the  stylus- 
bar  having  twisted  ends,  the  said  twisted 
endo  being  secured  to  the.  sound-box  casing  70 
on  each  side  of  the  said  stylus-bar. 

10.  Thecombination  with  the  souud-box cas- 
ing, a  diaphragm  mounted  therein,  a  stylus- 

bar  mounted  in  the  casing,  a  wire  connection 
rigid  in  the  direction  of  its  length  secured  at  75 
one  end  to  the  stylus-bar,  a  head  formed  on 
the  other  end  of  said  wire  adapted  to  an  open- 

ing in  the  diaphragm,  a  flange  formed  on  the 
outer  end  of  said  head,  a  washer  secured  on 
said  head  adapted  to  bear  against  the  oppo-  80 
site  face  of  the  diaphragm,  a  film  or  seal  of 
wax  applied  over  the  said  connection  for  pre- 

venting the  same  from  rattling,  and  a  tem- 
pered-steel spring  secured  to  the  stylus-bar 

having  twisted  ends,  the  said  twisted  ends  85 
being  secured  to  the  sound-box  casing  on  each 
side  of  the  said  stylus-bar. 

11.  The  combination  with  the  sound-box  cas- 
ing, a  diaphragiQ  mounted  therein  so  as  to 

be  free  to  move  throughout  its  entire  area,  a  90 
stylus-bar  loosely  movinted  within  the  cas- 

ing, a  wire  connection  rigid  in  the  direction 
of  ita  length  secured  to  the  stylus-bar,  a  head 
formed  on  the  opposite  end  of  said  wire,  means 
for  positively  connecting  this  head  to  the  dia-  95 
phragm,  a  seal  of  wax  applied  over  said  con- 

nection, and  a  thin  twisted  spring  secured  at 
its  middle  portion  to  the  stylus-bar  and  hav- 

ing its  twisted  ends  secured  to  the  sound-box 
casiDgon  each  side  of  said  stylus-bar,  for  the  loc 
purpose  described. 

12.  In  a  sound-box,  the  combination  with 
the  diaphragm,  a  stylus-bar  mounted  on  the 
sound-box  casing,  a  wire  connection  rigid  in 
the  direction  of  its  length  secured  at  one  end  io< 
to  the  stylus-bar,  a  head  formed  on  the  other 
end  of  said  wire  adapted  to  an  opening  in  the 
diaphragm,  and  means  for  securing  said  head 
to  the  diaphragm. 

13.  In  a  sound-box,  the  combination  with  in 
the  diaphragm  and  stylus-bar,  of  a  connec- 

tion between  the  two  comprising  a  metallic 
rod  or  wire  rigidly  secured  to  the  stylus-bar, 
a  head  formed  on  the  other  end  of  said  wire 
adapted  to  an  opening  in  the  center  of  the  it. 
diaphragm,  a  flange  formed  on  the  outer  end 
of  said  head,  and  a  washer  secured  on  said 
head  adapted  to  bear  against  the  opposite  face 
of  the  diaphragm,  substantiallj^as  described. 

14.  In  a  sound-box,  the  combination  with  12. 
the  diaphragm,  a  stylus-bar  mounted  on  the 
sound-box  casing,  a  wire  connection  rigid  in 
the  direction  of  its  length  secured  at  one  end 
to  the  stylus-bar,  a  head  formed  on  the  other 
end  of  said  wire  adapted  to  an  opening  in  the  1 2 
diaphragm,  means  for  securing  said  head  to 
the  diaphragm  and  a  film  or  seal  of  wax  ap- 

plied over  the  said  connection. 
15.  In  a  sound-box,  the  combination  with 

the  diaphragm  and  stylus-bar,  of  a  connec-  13 
tion  between  the  two  comprising  a  metallic 
rod  or  wire  rigidly  secured  to  the  stylus-bar, 
a  head  formed  on  the  other  end  of  said  wire 
adapted  to  an  opening  in  the  center  of  the 
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diaphragm,  a  flange  formed  on  the  outer  end 
of  said  head,  a  washer  secured  on  said  head 
adapted  to  bear  against  the  opposite  face  of. 
the  diaphragm,  and  a  film  or  seal  of  wax  ap- 

5  plied  over  the  said  connection  for  preventing 
the  same  from  rattling. 

16.  A  sound-box  for  talking-machinea  com- 
prising a  casing  made  in  two  sections  adapted 

to  fit  one  within  the  other  the  said  two  sec- 
lo  tions  being  driven  or  shrunk  together,  a  dia- 

phragm confined  at  its  periphery  between  the 
two  sections,  yielding  gaskets  provided  on 
each  side  of  the  said  diaphragm,  the  said  parts 
being  adjnsted  so  as  to  prevent  the  said  dia- 

1$  phragm  from  rattling  yet  leaving  it  free  to  vi- 
brate throughout  its  entire  area,  a  stylus-bar 

mounted  within  the  casing,  a  tempered-steel 
spring  having  twisted  ends  which  are  secured 
to  the  casing  on  each  side  of  the  diaphragm, 
and  having  its  intermediate  part  secured  to  20 
the  stylus-  bar,  a  wire  connection  permanently 
secured  to  the  styius-bar  at  one  end  and  to 
the  diaphragm  at  its  other,  and  a  wax  seal 
applied  over  the  connection  to  the  diaphragm, 
substantially  as  described.  95 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  1st  day  of  May,  A.  D.  1901. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Charles  H.  Speckman, 
Chas.  K.  Bennett, 
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To  all  ivlhom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 

a  resident  of  New  York  citj',  count}'^  of  New 
5  York,  State  of  New  York,  have  invented  cer- 

tain new  and  useful  Improvements  in  Sound- 
Reproducers,  of  which  the  following  is  a  speci- 
fication. 

My  invention  relates  to  talking-machines; 
lo  and  it  consists  of  an  improved  form  of  sound- 

box and  means  for  mounting  the  diaphragm 
and  reprodueing-stylns  thereon. 
My  invention  is  applicable  to  any  form  of 

talking-machines,  but  specifically  designed  to 
IS  be  emploj'ed  on  what  is  known  as  the  "gramo- 

phone." The  preferred  form  of  apparatus  embody- 
ing my  invention  is  illustrated  in  the  accom- 

panying sheet  of  drawings,  in  which — 
20  Figure  1  is  an  end  elevation  of  a  sound-re- 

producer as  a  whole.  Fig.  2  is  a  similar  view 
with  the  stylus-carrier  and  stylus  removed. 
Fig.  3  is  a  side  elevation  of  the  reproducer. 
Fig.  4  is  a  central  section  on  the  line  4  4  of 

25  Fig.  1.  Fig.  5  is  a  detail  of  the  stylus-car- 
rier and  stylus;  and  Fig.  G  is  an  enlarged  de- 
tail of  a  portion  of  Fig.  4,  showing  the  dia- 

phragm-mounting more  cleai'ly. 
Throughout  the  drawings  like  referenee- 

30  figures  refer  to  like  parts. 
The  reproducer  is  composed  of  the  ordinary 

form  of  sound-box,  having  a  cylindrical  or 
tubular  portion  1  and  a  flanged  portion  2.  In 
the  flanged  portion,  recessed  for  the  purpose, 

35  is  the  diaphragm  3,  which  may  be  of  mica  or 
any  other  suitable  substance.  I  have  illus- 

trated it  as  of  mica  or  other  transparent  ma- 
terial. A  retaining-ring  5  is  fastened  to  the 

face  of  the  flanged  portion  2  of  the  sound-box 
4b  by  a  series  of  screws  5 'or  other  suitable  means, 

said  ring  acting  to  retain  the  diaphragm  in 
position.  There  is  a  gasket  of  rubber  4  or 
other  non -sonorous  material  between  the 
sound-box  and  the  diaphragm.     The  retaiu- 

45  ing-ring  5  has  an  extension  6  projecting  to- 
ward the  center.  Preferably  this  extension 

should  be  of  some  resilient  material,  such  as 
steel,  and  i^referably  the  entire  retaining- 
ring  and  extension  is  stamped  out  of  one 

50  piece  of  steel  or  iron.  The  ring  5  is  cut  away 
at  the  base  of  the  extension  6,  as  shown  at  7 

7*,  &c.,  so  as  to  leave  a  reduced  quantity  of 
metal,  forming  the  base  of  said  extension  6. 
On  this  extension  6  is  mounted  the  stj^lus-car- 
•rier  8  by  means  of  the  screws  12  12  or  other-  55 
wise.  This  stylus-carrier  is  phonetically  con- 

nected to  the  diaphragm  by  having  its  inner 
end  pressed  against  said  diaphragm  normallj' 
or  by  having  a  deposit  9  of  shellac  or  other 
material  upon  the  diaphragm  and  in  which  60 
the  end  of  the  stylus-carrier  is  embedded,  as 
shown  in  Figs.  1  and  4.  The  outer  end  of  the 
stylus-carrierhas  a  socket  in  which  the  stylus- 
needle  10  is  mounted  and  retained  by  means 
of  the  set-screw  11  or  other  clamping  device.  65 
The  diaphragm  3  and  gasket  4  are  made  of 
such  thickness  that  they  do  not  quite  fill  the 
space  left  under  the  retaining-ring  5,  and  in 
this  open  space  I  insert  a  loose  gasket  13,  of 
paper  or  other  non-sonorous  material.  70 

The  method  of  operation  of  ray  invention 
is  evident  from  the  foregoing  description. 
The  parts  being  assembled,  as  shown  in  Figs. 
1,  3,  and  4,  and  the  sonnd-box  mounted  in  a 
proper  reproducing-machine  and  the  stylus  75 
10  inserted  in  the  groove  of  the  sound-record 
vibrations  are  given  to  said  stylus  10,  which 
are  transmitted  to  the  stylus-carrier  8  and 
through  the  phonetic  connection  to  the  dia- 

phragm 3.  The  diaphragm  being  caused  to  80 
vibrate  sets  up  sound-waves,  which  are  car- 

ried away  through  the  tube-shaped  portion  1 
of  the  sound-box.. 

The  advantages  of  the  invention  are  as  fol- 
lows: The  spring  extension  6  of  the  retain-  85 

ing-ring  5  being  made  integral  therewith  re- 
duces the  number  of  parts  bj^  one.     More- 

over, the  spring  extension  has  no  curve  or 
sharp  bend  in  it,  as  is  the  case  with  some 
other  mountings  for  the  stylus-carrier, which  90 
are  liable  to  break  at  the  bend.     The  wliole 

retaining-ring  serving   as   a  base   for   the 
spring-mounting  for  the  reproducing-stylus 
has  a  large  bearing  area  on  the  sound-box 
and  furnishes  a  particularly  rigid  and  firm  95 

support.     Tiie  cut-away  portions  7  and  7*  at 
the  base  of  the  spring  extension  6  can  be  filed 
down  after  the  reproducer  parts  have  been 
assembled  and  tried  until  the  exact  degree  of 
elasticity  is  given  to  the  stj^lus  -  mounting  100 
which  produces  the  best  results.     It  is  a  fact, 
of  course,  that  every  individual  stylus-mount- 



679,923 

lo 

15 

ing  has  its  individual  amount  of  elasticity, 
which  may  or  may  not  be  that  calculated  to 
produce  just  that  degree  or  rate  of  vibration 
which  will  give  the  best  result  in  combina- 

tion with  any  giv'en  sound-box.  It  is  evi- 
dently impossible  to  determine  in  advance 

just  what  the  degree  of  elasticity  will  or 
should  be  in  any  particular  stylus-mounting 
until  after  it  has  been  attached  to  the  sound- 

box and  tested.  Mj^  invention  provides  an 
easy  and  convenient  means  of  modifyingthis 
plasticity  after  the  reproducer  parts  liave 
been  all  assembled.  Frequent  tests  are  con- 

sequently possible  to  determine  when  the  cor- 
rect degree  of  modification  to  pi-oduce  the 

best  I'esuUs  has  been  obtained.  The  loose 
gasket  1.3  is  also  of  great  importance  in  sup- 

pressing certain  independent  vibrations  of 
the  diaphragm  and   parts,  which  would  oth- 

20  erwise  occur, and  thusconfines  the  diaphragm 

to  its  proi)er  work  of  faithfully  reproducing' the  impressed  vibrations  received  from  the 
sound  -  recoid.  In  ordinary  reproducers 
scratching  and  buzzing  sounds  are  notice- 

able, which  I  believe  to  be  the  j-esult  of 
these  independent  vibrations  of  the  dia- 

phragm and  connected  parts;  but  whether 
this  be  the  correct  theory  or  not  I  have  dis- 
coveied  that  the  simple  insertion  of  a  loose 
paper  gasket  13  in  the  position  shown  re- 

moves these  foreign  sounds.  The  gasket  13 
should  not  be  clamped  between  the  dia- 

phragm and  the  retaining-iing,  but  should 
lie  tliere  loosely. 

Itisevident,  of  course,  thatvariouschanges 
could  be  made  in  the  details  of  the  apparatus 
described  without  departing  from  the  scope 
of  my  invention,  so  long  as  the  general  ar- 

rangement of  parts  shown  in  the  drawings 
40  and  principle  of  operation  described,  in  the 

specification  are  preserved.     Other  forms  of 

25 

30 

35 

50 

55 

sound-box  might  be  employed,  the  retain- 
ing-ring  and  extension  thereof  might  be 

given  a  different  shape,  other  methods  of 
attaching  the  stylus  to  the  said  extension  45 
might  be  employed,  &c. ;  but  all  these  I  re- 

gard as  changes  in  the  form  and  not  in  sub- 
stance and  as  being  still  within  the  scope  of 

my  invention. 
Having,  therefore,  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  In  a  sound-reproducer  the  combination 
of  the  sound-box,  the  diaphragm  therein,  the 
retaining- ring  therefor  which  has  a  spring 
extension  formed  integral  therewith,  and  the 
reproducing-stj'lus  mounted  on  said  spring 
extension,  and  phonetically  connected  to  the 

diaphragm,  substantial!}'  as  described. 
2.  In  a  sound-reproducer  the  combination  60 

of  the  sound-box,  the  diaphragm  therein,  the 
retaining- ring  therefor  which  has  a  spring 
extension,  said  retaining-ring  being  partly 
cut  away  at  the  base  of  the  spring  extension, 
and  the  reproducing-stylus  mounted  on  said  65 
spring  extension,  and  phonetically  connect- 

ed to  the  diaphragm,  substantially  as  de- 
scribed. 

3.  In  a  sound-reproducer  the  combination 
of  the  sound-box,  the  diaphragm  therein,  the 
retaining-ring  therefor,  the  stylus -carrier 
mounted  on  an  integral  projection  of  said 
ring,  and  having  one  end  bearing  on  the  dia- 

phragm, and.  the  stylus  mounted  in  said  car- 
rier, substantially  as  described. 

Signed  by  me  at  Nevv  York  city,  county  and 
State  of  New  York,  this  17th  day  of  Decem- 

ber, 1898. 
LOUIS  P.  VALIQUET. 

Witnesses: 
Lilian  Foster, 
A.  Parker  Smith. 
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To  all  Tvliom,  it  may  concern: 
Be  it  known  that  I, Thomas  H.Macdonald, 

of  Brid<i:eport,   Connecticnt,  have  Invented 
new  and   useful  Improvements  in   Grapho- 

5  phones,    which  improvements  are  fullj^  set 
forth  in  the  following  specification. 

The  object  of  the  present  invention  is  to 
I)roduce  a  graphophone  which  while  capable 
of  giving  results  as  good  as  formerly  in  the 

lo  reiiroduetion  of  musical  and  other  sound  rec- 
ords shall  yet  be  light,  small,  compact,  and 

of  economical  constructiou.  To  that  end  I 

have  devised  certain  improvements  in  the  ar- 
rangements of  the  motor,  feed  mechanism,  re- 

iS  producer-carriage,  and  other  parts  which  can 
be  raostcouvenieutly  explained  in  connection 
with  the  accompanying  drawings,  in  which — 

Figure  1  is  a  plan  view  of  a  graphophone 
and  its  driving  mechanism  constructed  in  ac- 

2o  cordanee  with  my  invention.  Fig.  2  is  a  ver- 
tical cross-section  and  side  elevation. 

The  frame  of  the  machine  consists,  mainly, 

of  three  upright  plates  A  A'  A^,  all  mounted 
on  bed-plate  B.     Plates  A  A'  have  forward 

25  projections,  between  which  is  a  tube  a,  which 
constitutes  a  long  bearing  for  the  mandrel- 
shaft,  the  mandrel  C  being  unsupported  at 
its  other  end.  These  plates  also  constitute 
the  bearings  for  the  spindles  of  the  spring- 

30  motor,  whose  gears  are  between  said  plates. 
The  three  plates  are  held  together  at  the  top 

by  a  front  tie-rod  5  and  a  rear  tie-rod  &',  which 
rods  also  constitute  the  guides  or  ways  upon 
which  the  reproducer-carriage  slides,  as  will 

35  be  hereinafter  described.  About  midway  be- 
tween these  two  rods  is  the  feed-screw  D, 

which  is  journaled  in  the  end  plates  A  A^ 
and  passes  loosely  through  the  intermediate 

plate  A'. 40  E  represents  the  barrel  of  the  spring-motor. 
It  carries  a  large  gear  e,  which  drives  a  pin- 

ion /.  On  the  same  shaft  with  the  latter 
is  a  spur-gear  g,  which  drives  a  pinion  /i  on 
the  feed-screw  shaft.     Motion  is  communi- 

45  cated  from  gear  g  to  the  mandrel  C  through 
pinion  /,  gear ,/,  and  pinion  Zc  to  the  shaft  of 

the  latter,  which  passes  through  plate  A'  and 
carries  on  the  opposite  side  thereof  a  spur- 
gear  I  and  a  pulley  F.     The  latter  is  con- 

50  uected  by  a  belt  G  with  a  larger  pulley  H  on 
the  mandrel-shaft.     Gear  /  engages  a  pinion 

m  on  the  rotating  sleeve  of  the  friction-gov- 
ernor, which  is  preferably  of  the  type  de- 

scribed in  my  Patent  No.  587,205,  dated  July 
27,  1897.  55 

For  operating  the  centrifugal  governor  as 

a  brake,  and  also  a  speed-regulator  for  varj^- 
ing  speeds,  a  lever  K  is  pivoted  on  a  projec- 

tion of  plate  A'  and  carries  at  one  end  a 
leather  stud  0,  adapted  to  make  contact  with  60 
the  rotatory  friction-disk  L.  The  outer  face 
of  this  lever  K  is  inclined  somewhat  out- 

wardly away  from  the  plate  A',  providing  a 
slight  cam-surface.  An  adjusting-screw  M 
determines  the  normal  position  of  the  lever.  65 

An  arm  N,  pivoted  at  n  to  plate  A'  and  whose 
rear  projection  ?i'  bears  on  lever  K,  serves  in 
one  position  to  press  stud  0  forcibly  against 
disk  L  by  means  of  the  cam-surface  on  lever 
K,  and  so  arrest  the  motor,  and  in  the  other  70 
position  to  throw  lever  K  into  contact  with 

adjusting-screw  M. 
P  represents  the  carriage  for  the  sound  re- 

producer or  recorder  T,  mounted  to  slide  on 
the  tie-rods  &  6'.  It  has  a  saddle  formed  of  75 

two  curved  plates  p  p'\  in  which  rests  a  horn 
Q,  attached  thereto  bj^  prolongations  of  one 

of  theseplates,  as  p',  which  constitute  spring- 
clips  q  q,  or  by  other  suitable  attaching  or 
clamping  means.  Lugs  j/  on  horn  Q  engage  80 
plate  p'  and  keep  the  horn  from  slipping. 
The  hollow  socket  R,  to  which  the  recorder 

or  reproducer  is  connected  in  the  well-known 
waJ^  is  pivoted  bj'^  pin  r  directly  in  the  small 
end  of  the  horn.  Beneath  carriage  P  and  85 

pivoted  on  rod  &  is  a  lev^er  S,  carrying  a  sec- 
tion of  a  nut  8,  which  normally  engages  feed- 

screw D,  being  pressed  into  engagement  there- 
with by  a  light  helical  spring  s'.  Socket  R 

has  a  bent  metal  plate  r',  the  lower  end  of  90 
which  is  just  above  the  end  of  lever  S,  the 
upper  end  r^  constituting  a  finger-piece.  By 
pressing  on  this  finger-piece  socket  R  is  tilted 
on  its  pivot,  thus  raising  the  recorder  (or  re- 

producer) from  the  tablet,  and  hj  the  same  95 

movement  plate  r'  depresses  the  end  of  lever 
S,  thus  lifting  the  nut  s  from  engagement 
with  the  feed-screw. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  hy  too 
Letters  Patent,  is — 

1.  In  a  graphophone  the  combination  of  a 
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base,  two  upright  plates  secured  thereto,  a 
motor-spring  between  said  plates  and  having 
its  shaft  jonrnaled  in  said  plates,  a  feed-screw 
journaled  in  one  of  said  ])latesand  in  a  third 

5  plate,  a  carriage  actuated  by  said  screw,  a 
sound-con vej'er  supported  by  said  carriage 
but  removable  therefrom,  a  recorder  or  re- 

producer supported  by  said  sound-conveyer, 
a  suitable  gearing  between  the  motor-shaft 

lo  and  the  mandrel-shaft  and  between  the  mo- 

tor-shaft and  the  feed-screw,  substantiallj'  as described. 
2.  In  a  grapliophone,  the  combination  of  a 

mandrel  or  tablet  support,   of    a  carriage, 
15  meausforgivingsaid  carriage translatory  mo- 

tion relative  to  the  tablet,  a  sound-conveyer 
supported  on  but  removable  from  said  car- 
liage  and  a  recordei'  or  reproducer  supported 
I)}-  said  conveyer,  substantially' as  described. 

20      .3.  The  combination  of  a  carriage  and  means 
for  moving  the  same  with  a  horn  supported 
l)y  said  carriage  and  a  recorder  or  reproducer 

I  supported  bj'  said  horn. 
'  4.  The  combination  of  a  horn  and   means 

25  for  supporting  the  same,  with  a  recorder  or 
reproducer  supported  by  said  horn^ 

5.  The  combination  of  a  horn  and  means 
for  supporting  the  same,  with  a  recorder  or 
reproducer  loosely  mounted  in  and  supported 

30  by  the  small  end  of  the  horn, 
0.  In  a  graphophone  the  coinbinatiou  with 

the  feed-screw,  of  a  carriage,  a  horn  sup- 
ported thereby,  and  a  hollow  socket  for  at- 

tachment of  the  recoi'der  or  reproducer  sup- 
35  ported  in  the  small  end  of  said  hoi'u,  sub- 

stantially as  described. 
7.  The  combination  with  the  feed-screw,  of 

a  sliding  carriage  adapted  to  be  driven  by 
said  feed-screw,  a  horn  supported  by  said  car- 

40  riage,  and  a  hollow  socket  swiveled  iu  the 
small  end  of  said  horn  and  provided  with 
means  for  attachment  of  a  recorder  or  repro- 

ducer, substantially  as  described. 
8.  The  combination  with  the  carriage,  and 

45  means  for  moving  the  same,  of  a  saddle  on 
said  carriage,  a  horn  provided  at  its  small  end 
with  a  socket  attachment  for  the  recorder  or 

reproducer,  and  means  for  attaching  said 
horn  to  said  saddle,  substantially  as  de- 

scribed. 50 
9.  The  combination  with  the  feed-screw,  of 

the  carriage,  the  horn  supported  therebj^,  the 
nut  for  engagement  with  said  screw  movably 
supported  by  said  carriage,  the  socket  swiv- 

eled in  the  end  of  said  horn,  and  connections  55 
between  the  socket  and  nut,  whereby  the  tilt- 

ing of  the  former  moves  the  latter  into  or  out 
of  engagement  with  the  feed-screw,  substan- 

tially as  described. 
10.  The  combination  with  the  feed-screw,  60 

of  the  carriage,  the  horn  supported  thereby, 
the  nut  for  engaging  said  screw,  a  lever  piv- 

oted on  said  carriage  and  connected  with  said 
nut  the  socket  swiveled  in  the  end  of  said 
horn,  and  a  plate  on  said  socket  engagingsaid  65 
lever,  substantial!}'  as  described. 

11.  In  a  talking-machine,  the  combination 
with  a  motor  and  its  train  of  gears  supported 
by  and  between  two  bearing-plates,  of  a  feed- 

screw that  propels  the  carriage  for  a  recorder  70 
or  reproducer,  a  governor  located  below  the 
said  feed-screw,  and  a  mandrel  supported  at 
one  end  from  said  bearing-plates  and  located 
in  front  of  said  feed-screw  and  governor,  the 
said  feed-screw,  governor,  and  mandrel  be-  75 
ing  so  ari'auged  relative  to  each  other  and  to 
the  di-iving-gears,  that  motion  is  imparted  to 
each  of  them  from  opposite  sides  of  a  com- 

mon driving-gear. 
12.  In  a  talking-machine,  the  combination  80 

of  a  recorder  or  reproducer  supported  by  a 
sound-conveyer,  said  sound-conveyer  being 
both  supported  and  moved  longitudinall}' by 
a  carriage,  and  said  carriage  in  combination 
with  a  mandrel  and  means  for  revolving  said  85 
mandrel  while  moving  said  carriage  longitu- 

dinally, substantially  as  described. 
In  testimony  whereof  I  have  signed  tliis 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  II.  MACDONALD. 
Witnesses: 

Wm.  Ireland  Stan, 
A.  B.  Keough. 
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To  all  ivJiom  it  may  concern: 
Be  it  known  that  I,  William  R.DUTEMPLE, 

a  citizen  of  theUnited  States  of  America,  and 
a  resident  of  Auburn,  in  the  county  of  Provu- 

5  dence  and  State  of  Rhode  Island,  have  in- 
vented certain  new  and  useful  Improvements 

in  Diaphragm  Tube-Plates  for  Phonographs, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  improvements  in 

10  phonographs,  and  more  especiallj^  to  the  dia- 
phragm tu  be-plates  of  the  sound-boxes  of  such 

sound  recording  and  reproducing  machines; 
and  it  consists,  essentially,  of  a  chambered 
diaphragm  tube-plate  or  initial  sound-receiv- 

15  ing  member  having  its  lower  end  enlarged 
and  adapted  when  in  use  to  be  removably 
mounted  above  the  diaphragm  seated  in  the 

frame  or  housing  of  a  sound  box  or  repi'o- 
ducer  and  having  a  contracted  or  reduced 

20  diaphragm-chamber,  made  by  forming  the 
base  of  the  tube-plate  with  convex  interiorly- 
curved  walls  which  merge  into  a  central  taper- 
bored  shank,  which  terminates  by  a  concave 
surface  into  a  reduced  central  opening,  the 

25  inner  periphery  of  the  opening  having  thin 
and  sharp  edges,  whereby  the  sound-waves 
are  first  condensed  and  then  contracted  be- 

fore expanding  into  the  open  air  or  projector, 
all  as  will  be  more  fully  hereinafter  set  forth 

30  and  claimed. 
In  the  construction  of  sound-boxes  of  the 

class  above  referred  to  it  has  been  usual  here- 
tofore, so  far  as  I  am  aware,  to  make  the  base 

portion  of  the  tube-plates  practically  flat,  the 
35  diaphragm-chamber  in  such  case  being  com- 

paratively shallow,  while  at  the  same  time 
the  bore  of  the  tubular  portion  is  substan- 

tially cylindrical  or  having  divergent  sides  in 
directcommunication  withandforminga  part 

40  of  the  diaphragm-chamber.  In  another  case 
the  base  portion  of  the  diaphragm  tube-plate 
has  a  convex  or  dome  -  shaped  diaphragm- 
chamber,  this  too  being  in  direct  communi- 

cation with  the  straight  or  cjiindrical  bore  of 
45  the  central  tubular  part.  In  these  as  well 

as  in  other  sound-boxes  the  diameter  of  the 
opening  or  bore  at  the  mouth  or  upper  end 
of  the  tubular  portion  of  the  tube-plate  is 
substantially  the  same  or  larger  than  at  the 

50  point  where  the  bore  intersects  the  lower  or 

enlarged  portion  of  the  diaphragm-chamber. 
There  are  objections  or  disadvantages  in- 

herent in  sou.nd-reproducing  machines  pro- 
vided with  diaphragm  tube-plates  having  dia- 

phragm-chambers constructed  substantially  55 
as  above  described  even  when  the  machine 

is  fitted  with  any  of  the  well-known  devices 
through  which  the  diaphragm  is  vibrated  by 

means  of  a  stj-lus  in  engagement  with  the 
grooved  j)ath  or  track  formed  in  the  traveling  60 
record.  In  such  former  sound  -  boxes  the 
sound-waves  are  first  collected  in  the  dia- 

phragm-chambers thereof.  Said  waves  upon 
being  discharged  or  projected  therefrom  pos- 

sess to  a  considerable  degree  what  may  be  65 
termed  a"  metalIic"sound,or,  in  other  words, 
this  metallic  tone  in  tlie  sound-waves  is  duo 

largelj',  I  believe,  to  the  imperfect  form  of 
the  diaphragm- cliamber,  in  that  the  latter 
does  not  permit  the  sound-waves  to  become  70 
sufliciently  contracted  or  condensed,  as  it 
were,  before  the}^  are  discharged  into  the 
outer  air.  I  have  discovered  and  demon- 

strated by  experiments  that  by  providing  the 
bore  of  the  outer  or  upper  end  of  the  tube-  75 
plate  or  diaphragm-chamber  member  with  a 
contracted  opening  equal,  say,  to  at  least 
one-half  the  diameter  of  the  normal  bore  the 
sound-waves  thus  reproduced  and  issuing 
from  the  diaphragm-chamber  possess  greater  80 
strength  and  intensity,  while  being  less  me- 

tallic the  tone  is  purer  and  the  enunciation  is 
clearer  and  more  distinct,  while  the  volume 
of  sound  is  as  great  and  as  far-reaching  as 
compared  with  diaphragm-chambers  or  dia-  85 
phragm  tube-plates  as  usuallj^  constructed. 

In  the  accompanying  drawings.  Figure  1 
is  a  transverse  central  sectional  view,  en- 

larged, of  a  sound-box  or  sound-reproducer 
provided  with  a  diaphragm  tube-plate  em-  90 
bodying  my  improvements;  and  Fig.  2  is  a 
side  elevation  of  the  tube-plate  member  de- 

tached from  the  sound-box. 
In  the  drawings,  A  indicates  a  sound-box 

of  well-known  construction,  the  same  com-  95 
prising  the  frame  or  housing  member  a,  the 
diai)hragm  &,  seated  therein,  an  annular  fol- 

lower c,  screwed  into  the  frame,  Avhereby  the 
diaphragm  is  kept  firmly  in  position,  and 
mechanism  or  levers  for  carrjang  the  movable  100 
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stylus  s,  a  portion  of  said  mechanism  being 

'  rigidly  secured  to  the  under  side  of  the  dia- phragm 6  at  its  center. 
The  chambered  diaphragm  tube -plate  B 

5  forming  the  subject  of  my  present  invention 

has  its  lower  portion  h'  flaring  outwardly  and 
provided  with  an  outer  rim  or  flange  h^,  where- 

by the  tube-plate  and  diaphragm  are  adapted 
to  be  firmly  clamped  in  position  in  the  said 

lo  frame  a  and  above  the  diaphragm  by  means 
of  the  follower-nut  c,  as  usual.  The  upper 
or  tubular  portion  t  of  the  member  B  is  sub- 

stantially cylindrical  exteriorh^  and  adapted 
to  receive  thereon  the  small  end  of  a  cone- 

IS  shaped  "horn,"  also  as  usual.  The  dia- 
phragm-chamber C  of  the  said  member  B,  I 

prefer  to  make  substantially  as  represented, 
the  same  having  the  upper  surface  of  its  lower 
or  base  portion  slightly  beveled  and  extend- 

20  ing  upwardly  in  a  gradually-decreasing  diam- 
eter having  convex  sides  h^.  From  this  point 

upwardly  the  interior  of  the  said  tubular  part 
t  is  provided  Avith  a  tapered  bore  b^  in  direct 
communication  with  and  forming  a  part  of 

25  the  diaphragm-chamber.  The  upper  end  6* 
of  the  bored  portion  is  spherical  or  concave 
and  terminates  in  the  comparatively^  small 
central  opening  h'\  I  prefer  to  true  off  the 
face  of  the  upper  end  of  the  tubular  shank 

30  or  neck  f,  thus  making  the  axis  of  said  open- 
ing &"  at  right  angles  therewith,  the  construc- 
tion being  such  that  the  intersection  of  the 

upper  end  portion  6*  of  the  bore  and  the  said 
opening  forms  a  practically  sharp  or  thin 

35  edge,  all  as  clearly  shown. 
In  a  diaphragm  tube-plate  provided  with  a 

diaphragm-chamber  C  embodying  my  inven- 
tion the  sound-waves  produced  by  the  vibra- 
tions of  the  diaphragm  h  are  first  collected  in 

40  the  lower  part  of  the  chamber,  the  curved 
sides  5^  acting  to  greatly  condense  the  waves and  reflect  them  toward  the  center  of  the 
chamber  and  are  still  further  condensed  in 
passing  upwardly  along  the  tapering  bored 

45  part  b^  until  they  are  suddenly  reflected  and 
contracted  by  striking  against  the  concave 
surface  6*.  The  thus  condensed  waves  now 
in  flowing  out  of  or  being  discharged  from  the 
tube-plate  impinge  against  the  sharp  edge  of 

the  small  or  contracted  opening  6'^  and  quickly  50 
expand  into  the  outer  air  or  projector,  if  one 
be  used. 

I  do  not  claim,  broadij^  as  mj^  invention  an 
apertured  diaphragm  tube-plate  provided  in- 

teriorly with  a  sound-collecting  chamber  hav-  55 
ing  an  enlarged  base;  but 
What  I  do  claim,  and  desire  to  secure  by 

United  States  Letters  Patent,  is — 
1.  In  a  sound  box  or  reproducer  for  phono- 

graphs or  other  analogous  sound-reproducing  60 
machines,  the  combination  with  a  suitablj^- 
mounted    diaphragm    and    stylus -carrying 
mechanism   in   engagement   with   said   dia- 

phragm, of  a  diaphragm  tube-plate  located 
above  the  diaphragm,  and  having  a  contracted  65 
or  reduced  diaphragm-chamber  made  by  form- 

ing the  base  of  the  tube-plate  with  convex 
interior-curved  walls  which  merge  into  a  cen- 

tral taper-bored  shank  which  terminates  by  a 
concave  surface  into  a  reduced  central  open-  70 
ing,  the  inner  periphery  of  the  opening  hav- 

ing thin  and  sharp  edges,  whereby  the  sound- 
waves are  first  condensed  and  then  contracted 

before  expanding  into  the  open  air  or  pro- 
jector, substantially  as  described  and  for  the  75 

purpose  set  forth. 
2.  In  a  device  of  the  class  described,  the 

combination  of  a  housing  member  having  a 

diaphragm  mounted  therein  and  stylus-car- 
rjing  mechanism  in  engagement  with  said  di-  80 
aphragm,  of  a  diaphragm  tube-plate  mounted 
above  the  diaphragm,  an  annular  follower- 
nut  adapted  to  engage  the  interior  of  the 
housing  member  and  clamp  the  tube-plate  to 
the  diaphragm ;  said  tube-plate  having  a  con-  85 
tracted  chamber  whose  base  is  provided  with 
an  interior  convex  surface  which  merges  into 
a  central  taper-bored  shank  and  then  termi- 

nates in  a  spherical  or  concave  upper  por- 
tion, through  which  a  small  central  opening  90 

is  formed  having  thin  and  sharp  edges,  sub- 
stantially as  described. 

Signed  by  me  at  Providence,  Rhode  Island, 
this  11th  day  of  October,  A.  D.  1900. 

WILLIAM  R.  DUTEMPLE. 
Witnesses: 

Geo,  H,  Remington, 
William  A.  Sullivan. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Lle\r- 
ellyn  Park,  in  the  eounty  of  Essex  and  State 

5  of  New  Jersey,  liav^  invented  a  certain  new 
and  useful  Process  of  Making  Metallic  Dupli- 

cate Phonograph-Records,  (Case  No.  1,042,) 
of  which  the  following  is  a  specification. 
My  invention  relates  to  an  improved  proc- 

lo  ess  of  making  metallic  copies  of  phonograph- 
records. 

In  Letters  Patent  No.  657,527,  dated  Sep- 
tember 11,  1900,  I  describe  a  process  of  mak- 

ing metallic  copies  of  phonograph -records 
1$  consisting  generallj^  in  first  obtiiining  a  ma- 

trix or  mold  of  the  original  record-,  in  then 
plating  a  metal  upon  the  record-surface  of 
said  matrix,  and  in  finally  separating  the 
matrix  from  the  deposited  metal,  whereby 

20  the  latter  deposit  will  carry  upon  its  exterior 
an  absolutely-faithful  copy  of  the  o'-iginal 
record.  In  said  application  I  describe  as  a 
specific  embodiment  of  the  process  the  mak- 

ing of  a  matrix  of  copper,  the  coating  of  the 
35  record-surface  thereof  with  a  silvev  deposit, 

and  the  dissolution  of  the  copper  matrix  by 
immersion  in  a  hydrochloric-acid  bath,  which 
does  not  affect  the  silver. 
My  present  invention  relates  to  a  specific 

30  improvement  in  a  process  of  this  type,  where- 
in I  am  enabled  to  employ  the  same  metal 

both  for  the  matrix  and  for  the  copy  to  be  se- 
cured therefrom,  whereby  the  process  may 

be  somewhat  facilitated  and  cheapened. 
35  In  order  that  ray  process  may  be  better  un- 

derstood, attention  is  directed  to  the  accom- 
panying drawings,  forming  a  part  of  this 

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

40  original  phonographic  cylinder,  showing  a 
thin  film  of  metal  preliminarilj'  deposited 
thereon  and  a  thicker  coating  electroplated 
upon  such  film  to  form  a  matrix;  Fig.  2,  a 
similar  view  of  the  matrix  so  secured  sepa- 

45  rated  from  the  original  recoi'd,  protected  on 
its  outer  and  end  faces  with  a  water-repellent 
material,  and  receiving  on  its  record-surface 
a  metal  deposit;  Fig.  3,  a  similar  view  illus- 

trating the  matrix  with  the  deposited  metal 
50  properly  protected  and  immersed  in  a  plating- 

bath  to  forni  the  anode,  and  Fig.  4  a  similar 
view  of  the  finished  metallic  dui)licato  record. 

In  all  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals 
of  reference.  55 

1  represents  a  phonographic-record  cj'lin- 
der,  which  is  usually  made  of  a  wax  or  wax- 

like composition,  carrying  the  record  on  its 
exterior  in  the  form  of  a  shallow  spiral  groove. 
An  original  record  to  be  duplicated  having  60 
been  first  secured,  the  said  record  is  coated 
on  its  exterior  with  a  minutely-thiu  film  2  of 
metal,  preferably  gold,  this  film  being  ap- 

plied to  the  record-cylinder  by  a  process  of 
vacuous  deposit,  as  I  describe  in  my  Patent  65 
No.  526,U7,-dated  September  18, 1894.  Hav- 

ing coated  t-he  original  record  with  the  me- 
tallic film  2,  a  plating  3  is  formed  on  said  filui 

by  an  electrodeposition  process  until  said 
coating  is  of  sufficient  thickness  to  form  the  70 
desired  matrix.  For  ease  of  manipulation 
and  economy  of  operation  the  coating  3  is 
preferably  of  copper.  The  record  1  is  now 
removed  from  the  matrix  3  in  any  suitable 
way — as,  for  instance, by  shrinking  the  record  75 
by  the  application  of  cold  or  hy  heating  the 
record,  so  as  to  melt  the  wax-like  material 
thereof.  Having  thus  removed  the  original 
record  -1,  a  matrix  will  be  secured  carrying 
on  its  bore  an  absolutely-accurate  negative  80 
copy  of  the  original  record,  the  record-sur- 

face of  said  matrix  being  obviously  protected 
by  the  film  2  of  gold  or  other  metal  differ- 

ent from  that  of  the  matrix.  This  matrix  is 
then  provided  with  a  coating  4  (see  Fig.  2)  85 
of  stearin,  paraffin,  or  other  water-repellent 
material,  and  the  matrix  is  immersed  in  a 
plating-bath  and  a  coating  5  electrolytically 
deposited  upon  the  record  -  surf  ace  of  the 
matrix.  This  deposited  coating  5  may  be,  90 
and  preferably  is,  of  the  same  metal  as  the 
matrix  3 — in  the  preferred  instance  of  copper. 
It  will  be  observed,  however,  that  the  de- 

posit 5  will  be  separated  from  the  matrix  3 
by  the  intervening  film  of  different  metal  2.  95 
The  protective  coating  4  is  now  removed  from 
the  matrix  and  a  corresponding  coating  G 
(see  Fig.  3)  is  applied  to  the  coating  5,  so  as 
to  protect  the  same.  The  matrix  carrying 
the  deposited  metal  5  is  now  immersed  in  a  100 
bath  7  and,  as  indicated  diagrammatically, 
forms  the  anode  of  an  electroplating-circuit, 
the  solution  in  the  bath  being  suitable  for 
plating  with  the  metal  of  which  the  matrix 
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is  formed.  The  circuit  through  the  bath 
being  closed,  the  metal  of  the  matrix  3  will  be 
deposited  upon  a  suitable  cathode  8,  whereby 
the  matrix  will  be  electrically  dissolved  and 

5  thereby  freed  from  the  deposited  coating  5. 
When  the  film  2  is  reached,  which  surrounds 
the  deposited  coating  5,  no  further  deposit 
can  take  place.  Having  thus  removed  the 
matrix  3  from  the  deposited  metal  or  coating 

lo  5,  the  latter  is  taken  out  of  the  bath,  the  pro- 
tective coating  6  is  removed  therefrom,  and  a 

suitable  lining  or  backing  9  of  zinc,  plaster- 
of-paris,  type-metal,  or  other  material  capa- 

ble of  ready  manipulation  inserted  in  place 
IS  therein,  so  as  to  form  the  complete  metallic 

duplicate. 
Having  now  described  mjMnvention,  what 

I  claim  as  new,  and  desire  to  secure  bj'  Letters 
Patent,  is  as  follows: 

20  1.  A  process  of  making  metallic  duplicate 
records  which  consists  in  depositing  a  metal- 

lic film  on  an  original  phonogvaph-record,  in 
depositing  on  said  film  a  different  metal  to 
form  a  matrix,  in  removing  the  original  rec- 

25  ord,  in  depositing  upon  said  film  a  coating  of 
the  same  metal  as  the  matrix,  and  in  finally 
removing  the  matrix  from  the  deposited  metal 
by  an  electrolytic  action,  substantially  asset 
forth. 

30  2.  A  process  for  making  metallic  duplicate 
records  which  consists  in  coating  an  original 
phonograph-record  with  a  metallic  film,  in 
depositing  a  metal  matrix  on  said  film,  in  re- 

moving the  record  from  the  matrix  so  se- 

cured, in  depositing  a  metal  on  the  film  or  35 
record  surface  of  the  matrix,  in  protecting 
the  last-mentioned  metallic  deposit,  and  in 
separating  the  matrix  from  the  deposited 
metal  by  an  electrolytic  action,  substantially 
as  set  forth.  40 

3.  A  process  of  making  metallic  duplicate 
records  which  consists  in  depositing  a  metal- 

lic film  on  an  original  phonographic  record, 
in  depositing  a  different  metal  upon  said  film 
to  form  a  matrix,  in  removing  the  record  from  45 
said  matrix,  in  depositing  upon  the  film  a 
coating  of  the  same  metal  as  the  matrix,  in 
protecting  said  deposited  coating,  and  in  dis- 

solving the  matrix  electrolytically,  substan- 
tially as  set  forth.  50 

4.  A  process  of  making  metallic  duplicate 
records  which  consists  in  depositing  a  metallic 
film  on  an  original  record,  in  depositing  a 
different  metal  on  said  film  to  form  a  matrix, 
in  removing  the  original  record  from  said  55 
matrix,  in  placing  a  protective  coating  on  the 
matrix,  in  electrodepositinga  metal  upon  the 
record-surface  of  the  matrix,  in  removing  the 
protective  coating,  in  applying  a  protective 
coating  to  the  metal  deposited  on  the  film,  60 
and  in  dissolving  the  matrix  electrolytically, 
substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
23d  day  of  July,  1900. 

THOS.  A.  EDISON. 
Witnesses : 

J.  F.  Randolph, 
J.  A.  BOEHME. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  II.  Macbonald, 

of  Bridgeport,  Connecticut,  have  invented 
new  and  useful  Improvements  in  a  Combined 

5  Graphophone  and  Motor,  which  improve- 
ments are  fully  set  forth  in  tlie  following 

specification. 
This  invention  has  reference  to  the  con- 

struction of  sound  recording  and  reproduc- 
lo  ing  apparatus  generally  known  as  "grapho- 

phones;"  and  its  object  is  to  simplify  the  con- 
struction of  the  mechanism  (decreasing  the 

cost,  complexit}^,  and  liability  to  derange- 
ment) without  sacrificing  but,   on  the  con- 

15  trarj',  improving  the  quality  of  the  acoustical results. 

To  this  end  I  liave  designed  new  arrange- 
ments of  the  spring-motor  mechanism  and 

the  parts  of  the  graphophone  (the  mandrel 
20  and  feed-screw)  driveji  therebj',  whereby 

greater  compactness  and  rigidity  are  secured, 
the  graphophone  and  motor  in  the  improved 
construction  constituting  a  single  complete 
mechanism.     I  have  also  made  improvements 

25  in  the  driving  mechanism,  as  will  be  herein- 
after explained. 

In  the  accompanying  drawings,  which  form 
part  of  this  specification.  Figure  1  is  a  plan 
view  of  a  combined  graphophone  and  motor 

30  constructed  in  accordance  with  the  invention. 
Fig.  2  is  a  vertical  cross-section  on  line  2  2, 
Fig.  1. 
The  frame  of  the  mechanism  consists  of 

three  upright  plates  A  A'  A^.     The  first  two 
35  are  of  the  same  shape  and  extend  the  full 

width  of  the  machine,  the  motor  mechanism 

being  supported  between  them.  Plates  A  A' 
are  rigidly  connected  together  by  a  tie-rod  a 
at  the  top  of  the  plates  and  about  the  mid- 

40  die  thereof,  and  tire -rods  a'  a^  at  opposite 
sides  of  the  plates  near  the  bottom  thereof. 
Rod  a^  is  prolonged  and  attached  at  its  far- 

ther end  to  the  bottom  of  plate  A^.  The  lat- 
ter is  also  connected  to  plate  A  by  a  sleeve 

45  a',  which  contains  the  feed-screw  B  and  passes 
loosely  through  a  hole  in  plate  A'.  Sleeve 
a^  constitutes  the  sliding  wny  for  the  car- 

riage C  of  the  recorder  or  reproducer,  and  rod 

o?  serves  as  a  guide  for  the  tailpiece  C',  which. 
50  depends  from  the  under  side  of  the  carriage, 

as  in  previous  constructions.     The  lower  ex- 

tremity of  said  tailpiece  is  shown  in  dotted 
lines  in  Fig.  2.  The  whole  frame  thus  con- 

stituted may  be  set  on  abed-plate  A*  or  on  any 
other  suitable  support.  The  mandrel-shaft  55 

E  has  its  bearings  in  plates  A  A'  and  is  lo- 
cated about  niidwax'  between  the  ends  of  said 

plates  or  just  beneath  rod  a.  The  arbors  of 
the  motor  mechanism  also  have  their  bear- 

ings in  i^lates  A  A'.  60 D  represents  the  barrel  of  the  mainspring, 
(preferably  a  tandem  or  duplex  spring,) 
mounted  on  arbor  (7,on  which  is  also  mounted 
a  spur-gear  e.  This  gear  through  a  pinion 

/  and  gear/'  on  the  same  arbor  therewith  65 
drives  pinion  6  on  the  shaft  of  the  feed-screw. 
Through  a  separate  train  of  gears  compris- 

ing pinion  g,  spur-gear  g'  on  the  same  arbor, and  pinion  h  motion  is  communicated  to 
arbor  li\  which  extends  through  j)late  A  and  70 
has  on  its  end  a  driving-pulley  i.  The  latter 
through  a  belt  _/  drives  pulley  />•  on  the  man- 

drel-shaft E.  The  belt  and  pulleys  are  pref- 

erably covered  by  a  casing  h' .  Arbor  h'  also 
carries  a  spur-gear  1,  Fig.  1,  which  drives  a  75 
pinion  in  on  the  governor-shaft  n.  The  gov- 

ernor is  of  the  type  described  in  my  Patent 
No.  587,265,  dated  July  27, 1897. 

Heretofore  the  mandrel-shaft  has  usually 
been  connected  by  gearing  to  the  feed-screw,  80 
so  as  to  drive  the  latter,  or  the  feed-screw 
and  mandrel  have  been  on  the  same  shaft. 
The  object  of  the  improved  construction  is  to 
make  the  mandrel  independent  of  the  feed- 

screw.    By  this  construction,  the  feed-screw  85 
being  driven  by  a  train  of  gears  and  the  man- 

drel by  a  belt  from  an  independent  train  of 
gears,  I  am  able  to  a  large  extent  to  prevent 
vibrations   from  the  gearing  and  from  the 
feed-screw  being  communicated  to  the  man-  90 
drel  and  impairing  the  recording  or  repro- 

duction of  sounds. 

For  opei-ating  the  centrifugal  governor  as 
a  brake  and  also  as  a  speed-regulator  for  vary- 

ing speeds  a  lever  M  is  pivoted  on  a  projec-  95 
tion  of  plate  A  and  carries  at  one  end  a  leather 
stud  0,  adapted  to  make  contact  with  the  ro- 

tatory friction-disk  L  of  the  governor.  An 
adjusting-screw  N  determines  the  normal  po- 

sition of  the  lever,  which  in  turn  determines  100 
the  speed  of  rotation  of  the  motor.  A  bent 
arm  P,  pivoted  at  p  to  plate  A,  has  its  rear 
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end  exteuding  over  and  pressing  upon  lever 
M.  Arm  P  can  be  turned  on  its  pivot  bj^ 

means  of  a  handle  p',  so  that  the  pressure  of 
its  rear  end  upon  lever  M  will  be  shifted  from 

5  one  side  of  the  pivot-point  of  said  lever  to  the 
other,  thereby  tilting  the  lever  in  either  di- 

rection to  start  the  motor  or  to  stop  it  by  caus- 
ing stud  0  to  bear  forcibly  against  disk  L. 

The  carriage  C  for  the  recorder  and  repro- 
lo  ducer  is  or  may  be  similar  in  construction  and 

operation  to  that  heretofore  used  and  re- 
quires no  description. 

Heretofore  the  graphophone  and  its  motor 
(whether   electric,  spring,  or  treadle)  were 

15  separate  and  distinct  mechanisms,  the  former 
being  simply  connected  with  and  driven  from 

the  latter  by  means  of  a  belt.  The  pi'incipal 
departure  in  construction  effected  by  the 
present  invention  is  the  consolidation  of  the 

20  two  into  one  concrete  mechanism  or  struc- 
ture. 

Having  thus  described  mj^  invention,  what 
Iclaimasnew,  and  desire  to  secure  by  Letters 
Patent,  is — 

25  1.  In  a  graphophone  the  combination  of  a 
frame  having  two  upright  plates  secured  to  a 
suitable  base,  a  motor-spring  having  its  shaft 
journaled  in  said  plates,  a  mandrel-shaft  hav- 

ing bearing  at  one  end  only  where  it  is  jour- 
30  naled  in  said  plates  said  shaft  projecting  from 

and  lying  outside  of  the  plates  at  its  outer 
end,  a  feed-screw  shaft  separate  from  the 
mandrel-shaft  journaled  in  the  frame,  and 
gearing  connecting  the  spring-shaft  with  the 

35  mandrel-shaft  and  with  the  feed-screw  shaft. 
2.  In  a  graphophone  the  combination  of  a 

frame  consisting  of  upright  plates  rigidly  se- 
cured together,  of  a  motor-spring  mouotedou 

a  shaft  journaled  in  said  plates,  a  mandrel- 
40  shaft  journaled  at  one  end  only  in  said  plates 

and  at  its  other  end  projecting  bodily  there- 
from, a  mandrel  on  the  projecting  end  of  said 

shaft,  a  feed-screw  shaft  separate  from  the 
mandrel-shaft  journaled  in  said  plates,  driv- 

45  ing  connections  between  the  spring-shaft  and 
the  mandrel-shaft,  and  other  driving  connec- 

tions between  the  spring-shaft  and  the  feed- 
screw shaft. 

3.  The  combination  with  the  mandrel-shaft 

and  screw-shaft  of  a  graphophone,  of  a  motor,  50 
one  line  of  connections  from  said  motor  for 

driving  said  mandrel,  and  separate  connec- 
tions for  driving  said  feed-screw,  substan- 
tially as  described. 

4.  Thecombination  with  the  mandrel-shaft  55 
and  screw-shaft  of  a  graphophone,  of  a  spring- 
motor,  connections  between  the  main  shaft  of 
said  motor  and  the  mandrel,  and  separate 
connections  from  said  main  shaft  to  said 

screw-shaft,  substantially  as  described.  60    9 

5.  The  combination  with  the  mandrel-shaft  ~ 
and  screw-shaft  journaled  in  suitable  beai*- 
ings,  of  a  spring-motor,  a  belt  and  pulleys  for 
driving  said  mandrel-shaft  from  one  of  the 
arbors  of  said  motor,  and  separate  driving  65 
connections  between  the  main  shaft  of  the 

motor  and  said  screw-shaft,  substantially  as 
described. 

6.  The  combination  of  a  base  with  frame- 
plates  secured  thereto,  a  motor- spring  be-  70 
tween  two  of  said  plates  and  having  its  shaft 
journaled  therein,  a  mandrel-shaft  lying  out- 

side of  said  plates  but  having  one  end  jour- 
naled therein,  a  screw-shaft  journaled  in  said 

frame-plates,  one  line  of  connections  from  the  75 
spring- shaft  to  the  mandrel-shaft  and  sepa- 

rate connections  from  the  spring-shaft  to  the 
screw-shaft,  substantially  as  described. 

7.  The  combination  with  frame-plates  se- 
cured to  a  suitable  base,  of  a  motor-spring  80 

between  two  of  said  plates  and  having  its 
shaft  journaled  therein,  a  mandrel-shaft  jour- 

naled in  said  plates  but  projecting  bodily 
therefrom,  a  belt  and  pulleys  through  which 
motion  is  communicated  from  the  spring-  85 
shaft  to  the  mandrel-shaft,  a  screw-shaft  also 
journaled  in  said  frame-plates  and  separate 
driving  connections  between  the  spring-shaft 
and  the  screw  -  shaft,  substantially  as  de- 

scribed. 90 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses : 
M.  A.  FOGO, 
A,  B.  Keough. 
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Application  filed  July  19, 1900.    Serial  No.  24,188.    (No  modeU 

To  all  Tvhom  it  may  concern: 
Be  it  known  that  I,  Edward  Karlow,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  New  York,  borough  of  Manhattan, 

5  countj'^  and  State  of  New  Yorlc ,  have  invented 
anewand  Improved  Phonograph-Reproducer, 
of  which  the  following  is  a  full,  clear,  and  ex- 

act description. 
My  invention  relates  to  phonograph-repro- 

lo  ducers,  and  has  for  its  object  to  provide  a  de- 
vice of  this  class  in  which  the  jarring  and 

metallic  sounds  so  troublesome  in  many  re- 
producers will  be  eliminated  and  a  clear  loud 

tone  obtained. 
15  To  this  end  my  invention  consists  in  a 

particular  construction  and  arrangement  of 
parts,  as  will  be  fully  described  hereinafter 
and  particularly  pointed  out  in  the  appended 
claims. 

20      Reference  is  to  be  had  to  the  accompanying 
drawings,  forming  a  part  of  this  specification, 
in  which  similar  characters  of  reference  indi- 

cate corresponding  parts  in  all  the  figures. 
Figure  1  is  a  front  elevation  of  a  phono- 

25  graph  or  graphophone  provided  with  my  im- 
proved reproducer.  Fig.  2  is  an  end  view  there- 

of. Fig.  3  is  a  central  sectional  side  eleva- 
tion of  the  reproducer  drawn  upon  an  en- 

larged scale.     Fig.  4  is  an  inverted  plan  of 
30  the  reproducer.  Fig.  5  isa  sectional  eleva- 

tion thereof  on  line  5  5  of  Pig.  3.  Fig.  6  isa 
sectional  plan  on  line  6  G  of  Fig.  2,  and  Pig.  7 
is  a  detail  perspective  view  of  the  support 
for  the  arm  carrying  the  I'eproducing-point. 

35  The  phonograph  or  graphophone  itself  may 
be  of  any  suitable  construction.  In  the  draw- 

ings I  have  shown  the  cylinder  A  holding 
the  record  B  and  driven  h^  means  of  the  belt 
C,  while  gearing  D  drives  the  usual  feed- 

40  screw  E,  engaging  the  carrier  P  of  the  repro- 
ducer. I  prefer  to  so  construct  my  repro- 

ducer that  it  will  fit  the  ordinary  reproducer- 
carriers  after  removal  of  the  reproducer, 

which  presents  no  difficultj'-,  since  the  repro- 
45  ducer  is  commonly  removable  from  its  cai'- rier. 

F'  is  the  socket  or  tube  which  normally  re- 
ceives the  ordinary  reproducer,  (but  is  without 

function  in  my  invention,)  and  F^  is  the  tube 
50  which  is  ordinarilj^  connected  with  the  horn 

or  hearing-tubes. 

G  is  the  arm  used  in  ordinary  graphophones 
for  throwing  the  reproducer  upon  and  off  the 
record  and  connecting  the  carrier  opera- 
tively  with  the  feed-screw  or  disconnecting  55 
it  therefrom,  all  these  parts  beingof  the  usual 
construction  or  at  least  they  form  no  part  of 
my  present  invention.  The  arm  G,  however, 
in  my  invention  onlj^  serves  to  establish  or 
interrupt  the  driving  action  of  the  feed-screw  60 
on  the  carrier. 
My  improvement  comprises  a  support  or 

frame  H  in  the  nature  of  a  curved  plate  or 
bracket  and  having  at  its  lower  end  a  socket 
H'  and  lugs  PF,  adapted  to  fit,  respectively,  65 
upon  the  tube  B^^  and  upon  the  body  of  the 
carrier  P,  as  shown  in  Figs.  1  and  2.  In  this 
manner  the  frame  His  rigidly  yet  removably 
supported  on  the  carrier  F.  At  the  upper 
end  of  the  frame  or  support  H  is  rigidly  se-  70 
cured  a  tube  IP,  projecting  rearwardly  there- 

from and  adapted  to  receive  the  end  of  a 
horn,  such  as  I.  In  alinement  with  the  tube 
ff  another  tube  IP  projects  from  the  support 
II,  but  forwardly,  and  to  said  tube  IP  ispiv-  75 

oted  about  a  horizontal  axis  J'^  a  spherical  por- 
tion J',  located  at  the  rear  of  a  swinging  tube 

.1,  which  is  adapted  to  carry  the  reproducer,  as 
will  be  described  pi'esently.  The  swinging 
tube  has  an  arm  J^  extending  downwardly  80 
therefrom  and  adapted  to  be  engaged  by  a 
pin  K,  mounted  to  slide  in  a  socket  IF  of  the 
support  II  and  engaged  by  elastic  friction- 
jaws  IF,  attached  to  the  rear  of  said  support. 

The  pin  has  a  groove  K'  at  its  rear  end  to  85 hold  it  in  the  forward  position  when  the  jaws 
IF  engage  said  groove  and  an  eye  or  handle 
K^  for  manipulating  the  pin.  At  the  top  of 
the  swinging  tube  J  is  located  a  bearing-plate 
L,  made  of  leather  or  light  material,  and  a  90 

similar  plate  L'  is  provided  at  the  top  of  the 
support  H — for  instance,  upon  the  tube  H^. 
From  the  support  H  projects  forwardly  a  U- 
sliaped  arm  H',  having  attached  thereto  the 
lower  ends  of  springs  M,  the  upper  ends  of  95 
which  are  secured  to  an  arched  bar  or  hoop 
N,  having  at  its  center  a  screw-threaded  bear- 

ing for  a  screw  O,  the  end  of  which  is  adapted 

to  engage  either  of  the  bearing-plates  L  or  L'. The  reproducer  proper  comprises  a  casing  loo 

P,  with  a  tube  P',  adapted  to  fit  over  the  tube 
J  of  the  support,  and  a  sound-passage  P^ 
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The  casing  lias  a  circular  flange  P^,  forming 
a  holder  for  the  diaphragm  Q,  which  is  spaced 
from  the  casing  at  its  edge  by  a  rubber  ring 

R.  Adjacent  to  the  tube  P'  the  casing  has  two 
5  spaced  lugs  P*,  recessed  to  receive  the  ends  of 

two  elastic  plates  S,  preferably  of  soft  rubber, 
the  inner  ends  of  which  are  slightly  spaced 
from  each  other.  To  these  plates  is  secured 

or  cemented  a  plate  or  foot  T',  disposed  at  the 
lo  end  of  the  arm  T,  which  carries  the  usual  re- 

producing-point  IJ.  As  the  arm  is  cemented 
to  the  rubber  plates  S,  it  has  only  a  very  slight 
lateral  mobility.  The  inner  end  of  the  arm 
T  engages  a  pin  V,  connecting  two  spaced 

15  fork  members  W,  projecting  from  the  center 
of  the  diaphragm  Q,  as  usual.  The  distance 
between  these  members  is  somewhat  greater 
than  ordinarily,  so  that  the  inner  end  of  the 
arm  T,  which  is  free  to  slide  transversely  on 

20  the  pin  V,  may  not  be  jarred  into  engagement 
with  the  fork  members.  It  will  also  be  ob- 

served, Fig.  2,  that  the  parts  are  so  arranged 
that  the  reproducing-point  U  will  be  exactly 
on  top  of  the  record  B. 

25  The  operation  is  substantially  the  usual 
one,  the  pin  K  being  employed  to  hold  the 
reproducer  away  from  the  record  or  lower  it 
upon  the  same,  while  the  arm  G  throws  the 
carrier  F  into  or  out  of  operative  connection 

30  with  the  feed-screw  E.  The  sound  is  very 
strong  as  it  passes  from  the  diaphragm  Q  di- 

rectly to  the  horn  I,  with  only  one  bend  or 
deflection  in  the  passage  P^  As  the  arm  T 
does  not  engage  any  metal  at  and  is  cemented 

35  to  the  rubber  plates  S,  it  cannot  rattle  at  that 
point,  while  it  is  j'ieldingly  mounted,  so  as 
to  be  capable  of  following  the  vibrations  of 
the  point  U.  The  arm  T  cannot  engage  the 
members  of  the  fork  W  either,  as  the  plates 

40  S  allow  only  a  very  slight  lateral  movement 
of  the  said  arm. 
Should  any  imperfect  records  produce 

screeching  sounds,  (owing  to  too  strong  vi- 
bi'ations  of  the  reproducing-point  U,)  this  can 

45  be  remedied  by  placing  the  screw  O  upon  the 
bearing-plate  L,  so  as  to  press  the  reproducer 
more  forcibly  down  upon  the  record  by  the 
tension  of  the  springs  M,  which  can  be  ad- 

justed by  turning  the  screw  O.     When  not 
50  in  use,  the  screw  is  placed  on  the  bearing- 

plate  L'. 
"While  I  have  shown  two  separate  plates  S and  while  this  arrangement  is  preferable  on 

account  of  its  greater  elasticity,  I  might  em- 
5  5  ploy  a  single  plate  extending  entirely  across 

the  space  between  the  ears  or  lugs  P*.  Also 
instead  of  making  the  support  H  with  the 

lugs  H^  and  socket  H'to  fit  ordinary  carriers 
F,  I  may  of  course  when  constructing  new  ma- 

60  chines  make  the  support  H  in  one  with  the 

carrier  F,  omitting  the  tubes  F'  and  F^.  These 
and  other  changes  may  be  made  without  de- 

parting from  the  nature  of  my  invention. 

I  desire  it  to  be  understood  that  the  ternl 

"  phonograph  "  where  it  occurs  in  the  claims  65 
is  to  be  interpreted  as  meaning,  broadly,  a 

"talking-machine." 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent —  70 

1.  A  phonograph-reproducer,  provided  with 
a  diaphragm,  an  arm  having  one  end  loosely 
connected  with  the  diaphragm  and  provided 
at  its  other  end  with  a  foot  and  between  its 
ends  with  a  reproducing-point,  and  a  hinge  75 
connecting  the  foot  of  the  arm  with  the  body 
of  the  reproducer,  said  hinge  consisting  of 
rubber  secured  to  oppositely-arranged  sup- 

ports and  to  which  the  foot  of  the  arm  is  se- 
cured between  the  said  supports,  as  set  forth.  80 

2.  Aphonograph-reproducer,provided  with 
a  diaphragm,  an  arm  having  one  end  loosely 
connected  with  the  diaphragm  and  provided 
at  its  other  end  with  a  foot  and  between  its 

ends  with  a  reproducing-point,  and  two  elas-  85 
tic  plates  secured  to  oppositely-arranged  sup- 

ports carried  by  the  body  of  the  reproducer, 
said  plates  extending  inwardly  toward  each 
other  from  their  supports  and  to  which  the 
foot  of  the  arm  is  secured  between  said  sup-  90 
ports,  as  and  for  the  purpose  set  forth. 

3.  The  combination  of  a  phonograph-repro- 
ducer, a  support  to  which  said  reproducer  is 

pivoted,  a  spring  one  end  of  which  is  attached 
to  the  support,  a  bar  to  which  the  other  end  95 
of  the  spring  is  secured,  and  a  screw  passing 
through  said  bar  and  arranged  to  engage  the 
pivoted  reproducer. 

4.  The  combination  of  a  phonograph-repro- 
ducer, a  support  to  which  said  reproducer  is  ico 

pivoted,  springs  each  having  one  end  attached 
to  the  support,  an  arched  bar  or  hoop  to  the 
ends  of  which  are  secured  the  other  ends  of 
the  springs,  and  a  screw  passing  through  the 
central  portion  of  said  hoop  and  arranged  to  105 
engage  the  reproducer. 

5.  A  phonograph  attachment,provided  with 
a  support  having  an  attaching-socket,  a  re- 
l^roducer  pivotally  connected  with  said  sup- 

port, and  a  holding  device  movably  secured  no 
to  the  support,  and  arranged  to  keep  the  re- 

producer in  a  raised  position. 
6.  A  phonograph  attachment, provided  with 

a  support  having  an  attaching-socket  and 
lugs  arranged  adjacent  to  said  socket,  and  a  115 
reproducer  carried  by  the  said  sujjporton  the 
side  opposite  to  that  on  which  the  lugs  are  ar- 
ranged. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  120 
two  subscribing  witnesses. 

EDWARD  KARLOW. 

Witnesses: 
F.  W.  IIanaford, 
EvERARD  Bolton  Marshall, 
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ELDRIDGE  R.  JOHNSON,  OF  PIIILADELPIITA,  PPJNNSYLVANIA. 

MACHINE  FOR  LEADING   SOUND-RECORDS. 

SPECIFICATION  forming  part  oi  Letters  Patent  No.  681,918,  dated  September  3,  1901, 

Annlication  filed  January  20,  1900.    Serial  No.  2,175.    (Ko  mcdel.'' 

2.'o  (tit  K^Jtnni  it  Dunj  cnnccrib: 
Be  it.known  that  I,  Eldridge  K.  Johnson, 

a  citizen  of  tlie  Uuited  States,  and  a  resident 

of  the  city  of  Philadelphia,  State  of  ]*ennsyl- 
5  vania,  have  invented  certain  new  and  use- 

ful Improvements  in  jNIachines  for  Leading 
Sound-Records,  of  which  the  following  is  a 
full,  clear,  and  exact  description,  reference 
being  had  to  the  acconipan3'ing  di-awings, 

lo  forming  part  of  this  specitication. 
My  invention  relates  to  an  improved  con- 

struction of  machine  for  leading  sound-rec- 
ords after  the  record-grooves  have  been  re- 

corded therein  preparatorj^  to  their  going  to 
IS  the  electroplating-bath;  and  theprincipal  ob- 

ject of  my  invention  is  to  provide  a  machine 
.which  will  thoroughly  coat  the  records  with 
a  finely-granulated  graphite  or  other  finely- 
divided  conducting  material  without  in  any 

2o  waj'  imijairing  the  surface  of  the  record. 
This  coating  of  graphite  or  other  suitable  ma- 

terial must  be  so  filmy  and  thin  as  practically 

not  to  interfere  with'  the  proportions  of  the recorded  undulations  or  to  reduce  the  width 

25  or  depth  of  the  record-groove.     When  the 
record  is  properlj^  coated  or  "leaded,"  it  pre- 

sents upon  its  entire  surface  a  dull  or  shiny 
perfectly  smooth  appearance. 
My  invention  consists  in  t]ie  construction 

30  and  ar-rangement  of  flie  parts,  substantially 
as  hereinafter  fully  described,  and  pointed 
out  in  the  claims  made  hereto. 

•  In  theaccompanying  drawings,  which  form 
a  part  of  my  specification,  and  in  which  simi- 

35  lar  letters  are  used  to  indicate  similar  parts, 
Figure  1  is  a  sectional  elevatiT>n  of  a  machine 
embodying  my  improvements.     Fig.  2  is  a  top 
plan  view  of  the  same. 

In  carrj-'iug  out  my  invention  I  provide  a 
40  suitable  frame,  as  A,  which  may  be  construct- 

ed of  metal,  wood,  or  other  suitable  material, 
havinga  main  supporting-table  I^.upon  which 
is  mounted  an  adjustable  supporting-plate 
C, which  is  provided  with  a  central  hub  adapt- 

45  ed  to  fit  in  an  opening  provided  in  the  table 
1>.  Tlirough  the  center  of  the  hub  c  of  the 
plate  C  is  a  spindle  D,  held  in  its  adjusted 
position  by  moans  of  the  set-screw  d.  The 
ui^per  end  of  the  spindled  is  reduced  and 

50  carries  a  bushing  r,  which  forms  the  center  of 
a  revolving  turn-table  E.  The  periphery  of 
iho  turn-tabloE  is  provided  with  a  groove 

55 

65 
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lor  the  reception  of  a  belt  or  table  which 

pa'sses  under  and  around  a  pair  of  puUej's 
//'.'wWch  are  secured  to  the  plate  C  and  are arrang^id  at  an  angle,  so  as  to  guide  the  .said 
belt  up  over  the  main  driving-shaft  F  of  the 
machine.  The  driving-shaft  F  i.s  supported 
on  two  standards,  as/^  and/-*,  secured  to  the 
supporting-plate  C,  and  on  the  outer  extend-  60 
lug  end  of  the  said  shaft  F  are  driving-pul- 

leys G  G'  G^  the  middle  pulley  G'  being  tight 
on  said  shaft  and  the  other  pulleys  loo.sc. 
The  driving-belts  u  if  are  provided  together 
with  a  shifting-lever  II,  the  said  belts  run- 

ning in  opposite  directions,  as  shown  by  the 
arrows  in  Fig.  1,  so  that  the  main  driving- 
shaft  F  may  be  revolved  in  either  direction. 

Secured  to  the  driving-shaft  between  the 
two  standards  /^  /^  are  the  brushes  I,  ar- 

ranged in  sets,  as  shown  most  clearlj'  in  Fig. 
2,  one  half  of  said  brushes  on  one  side  of  the 
shaft  being  arranged  so  as  to  extend  up- 

wardly, while  the  other  half  extend  down- 
wardly, and  on  the  opposite  side  of  the  said  75 

shaft  the  said  brushes  opposite  the  upwardlj-- 
extending  brushes  extend  downwardly  and 
those  opposite  the  downwardly  -  extending 
brushes  extend  upwardl3'.  The  hair  com- 

posing the  brushes  is  quite  long  and  of  a  very  80 

fine  grade  of  camel's  hair  and  is  adapted  to 
sweep  the  entire  surface  of  the  record  as  they 
revolve. 

On  each  side  of  the  main  shaft  F  in  the 

supporting-plate  C  arc  formed  the  openings  85 
I'  P,  in  which  are  secured  the  downwardly- 
extending  chutes  J,  each  chute  having  pro- 

vided in  its  bottom  a  sliding  drawer  J',  and 
are  adapted  to  receive  the  powdered  graph- 

ite or  other  material  used  as  it  is  brushed  pr 
off  the  record-disk.     An  inclosing  casing  K 
is  provided  which  sets  over  the  tops  of  the 
brushes  I,  as  illustrated  in  Fig.  1  of  the  draw- 

ings, the  said  casing  serving  to  prevent  the 
escape  of  the  powdered  matei"ial  during  the  95 
operation  of  the  machine. 

In  operation  the  casing  K  is  removed  and 
the  record-tablet  L  placed  in  position  on  the 
turn-table  E,  while  the  brushes  are  in  a  hori- 

zontal position.  Tlie  record  can  be  secured  10 
to  the  turn-table  in  any  well-known  or  con- 

venient manner,  and  after  this  has  been  done 
the  turn-table  can  be  adjusted  vertically  by 
loosening  the  set -screw  d  and  raising  the 
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spindle  D,  so  that  tlio  record  will  boar  a<jraiiist 
the  brushes  I.  The  easing  K  is  tlieu  placed 
in  position  and  tlie  graphite  or  other  mate- 

rial introduced  througli  a  slotted  ()i)enin;i:  /.-, 
5  formed  in  the  top  of  the  casing  K.  The  shift- 

ing-lever is  then  o[)erated,  which  throws  one 
of  the  belts  g  or  ;/'  into  contact  with  the  in- 

termediate pulley  G',  and  this  drives  the  shaft 
F,  carrying  the  brushes  I.   The  brushes  should 

lo  revolve  very  rapidly,  and  the  belting  between 
the  shaft  F  and  the  turn-table  will  revolve  said 
turn-table  simultaneously  with  the  brushes. 
During  this  operation  the  brushes  will  come 
in  contact  with  the  entire  surface  of  the  rec- 

15  ord  with  a  sweeping  movement,  and  thus 
thoroughly  coat  and  polish  the  entire  surface 

of  said  record,  l^he  graphite  as  it  is  swept from  the  record  will  fall  in  the  chute  J  and 

into  the  drawers  J',  from  which  it  can  be  re- 
20  moved  and  used  over  again.  After  this  me- 

tallic coating  or  leading  operation  has  been 
continued  for  a  period  of  about  fifteen  min- 

utes the  rexjord  will  be  found  to  be  properly 
leaded  or  coated  and  is  then  rei'noved  and 

25  is  ready  for  the  electroplating- bath.  The 
brushes  should  be  revolved  first  in  one  di- 

rection and  then  in  the  opposite  direction, 
which  can  be  readilj^  accomplished  by  means 
of  the  double-belt  system  and  shifting  mech- 

30  an  ism  heretofore  described. 
Various  changes  in  the  form  and  arrange- 

ment of  my  machine  might  be  made  without 
departing  from  the  spirit  and  scope  of  my  in- 

vention.   Hence  1  do  not  desire  to  be  limited  to 
35  the  exact  construction  shown  and  described. 

Having  thus  described  my  invention,  what 
T  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
1.  In  a  machine  foi- leading  sound-records, 

40  the  combination  with  a  supporting-frame,  of 
a  turn-table  mounted  tlierein  adapted  to  sup- 

port a  record-disk,  means  for  adjusting  the 
turn-fable  vertically,  a  series  of  brushes  ar- 

ranged above  the  turn-table  adapted  to  con- 
45  tact  with  the  record-disk  and  means  for  re- 

volving the  said  brushes  in  either  direction, 
substantially  as  described. 

2.  In  a  machine  for  leading  sound-records, 
the  combination  with  a  supporting-frame,  of 

50  a  turn-table  mounted  in  said  frame,  means 
for  the  vertical  adjustment  of  said  turn-table, 
a  di'iving-shaft  located  above  the  turn-table, 
a  seiies  of  brushes  alternately  arranged  on 
said  driving-shaft  adapted  to  contact  with 

55  the  turn-table  as  the  driving-shaft  is  revolved, 
means  for  operating  the  driving-shaft  and  for 
simultaReously operating  the  turn-table,  sub- 

stantially as  described. 

3.  The  combination  with  the  suppoi'ting- 
60  frame,  of  a  stationary- spindle  mounted  in  the 

center  of  said  frame,  a  turn-table  secured  to 
the  upper  end  of  said  spindle,  means  for  ad- 

jusiing  iho spindle  vertically, a di'iving-shaft 
arranged  .above  the  turn-tablo,  a  series  of 
brushes  carried  bj^  the  driving-shaft  adapted  65 
to  contact  with  the  turn-table,  means  for  re- 

volving the  said  driving-shaft,  and  a  connec- 
tion between  the  driving-shaft  and  the  turn-. 

table  for  operating  the  said  tuni-table  simul- 
taneously with  the  driving- shaft,  substan-  70 

tially  as  described. 
4.  The  combination  with  the  supporting- 

frame,  of  a  supporting-plate,  C,  having  a  cen- 
tral-hub bearing  in  the  main  frame,  a  spindle, 

D,  secured  in  said  hub,  a  turn-table  loosely  75 
mounted  on  the  upper  end  of  s.aid  spindle 
adapted  to  support  a  record-tablet,  a  driving- 
shaft  journaled  in  bearings  carried  by  the 

supporting-frame,  a  series  of  brushes  alter- 
nately arranged  on  the  driving-shaft  adapted  80 

to  contact  with  the  record-tablet  as  the  driv- 
ing-shaft is  revolved,  means  for  revolving 

the  said  driving-shaft,  and  a  belt  connection 
between  the  driving-shaft  and  the  turn-table 
for  revolving  the  said  turn-table,  substan-  85 
tially  as  described. 

5.  The  combination  of  a  revolving  turn- 
table adapted  to  support  a  sound-record,  a 

driving-shaft  located  above  said  turn-table, 
a  series  of  brushes  e.xtending  radially  from  90 
opposite  sides  of  said  shaft,  aud  means  for 
revolving  the  said  brushes  first  in  one  direc- 

tion and  then  in  an  opposite  direction,  for 
the  purpose  described. 

C,  The  combination  with  a  supporting-ta-  95 
ble,  of  a  turn-table  journaled  in  the  center 
of  said  supporting-table,  a  driving-shaft  lo- 

cated above  the  turn-table,  a  series  of  brushes  . 
carried  bj'  said  driving-shaft,  a  belt  surround- 

ing the  turn-table  and  connected  with  the  loc 
driving-shaft  aud  a  pair  of  idlers  for  holding 
the  said  belt  in  operative  position,  substan- 

tially as  described. 
7.  The  combination  with  the  supporting- 

table,  U,  of  a  turn-table,  C,  journaled  on  said  105 
table,  a  driving-shaft  journaled  in  supports 
carried  bj'  the  frame,  a  series  of  brushes  al- 

ternately arranged  on  said  driving-shaft,  a 
belt  connection  between  the  driving -shaft 
and  the  turn-table  for  revolving  the  two  si-  no 
multaneouslj',  a  pair  of  loose  pullej's,  G,  G^, 
arranged  on  the  end  of  the  driving-shaft  and 
an  intermediate  tight  pulley,  G',  the  driving- 
belts,  g,  g',  adapted  to  run  in  opposite  direc- 

tions and  a  shifting-lever  for  throwing  either  115 
of  the  said  driving-belts  into  engagemeoit 
with  the.  tight  pulley,  substantially  as  de- 
scribed. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  18th  day  of  January,  A.  D.  1900.       12c 

ELDKIDGE  R.  .JOHNSON. 
Witnesses: 

,Tno.  T.  Cross, 
Den.).  F.  Feukins. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  681,981,  dated  September  3,  1901. 

Applicatioaflled  June  10, 1901.    Serial  No.  63,853.    fNo  model.) 

To  all  ivhovv  it  may  concern: 
Be  it  known  that  I,  Evans  E.  Russell,  of 

New  Haven,  in  the  county  of  New  Haven  and 
State  of  Connecticut,  have  invented  a  new 
and  useful  Improvement  in  Reproducers  for 
Phonographs;  and  I  do  herebj^  declare  the 
following,  when  taken  in  connection  with  the 
accompanying  drawingsand  the  letters  of  ref- 

erence marked  thereon,  to  be  a  full,  clear,  and 
exact  description  of  the  samC;  and  which  said 
drawings  constitute  part  of  this  specification, 
and  represent,  in — 

Pigure  1,  an  under  side  view  of  a  receiver 
constructed  in  accordance  with  myinvention; 
Fig.  2,  a  sectional  view  of  the  same ;  Pig.  3,  an 
edge  view  of  the  auxiliar}^  weight  detached; 
Pig.  4,  a  broken  under  side  view,  partially 
in  section,  showing  the  manner  of  mounting 
the  sapphire-arm  in  the  weight;  Fig.  5,  a  side 

20  view  of  the  sapphire-arm  detached;  Pig.  6,  a 
sectional  view  ou  line  a  h  of  Pig.  5;  Fig.  7,  a 
side  view  of  a  modified  form  of  sapphire-arm 
connected  with  a  diaphragm-post;  Fig.  8,  an 
iinder  side  view,  partially  in  section,  of  the 
modified  sappliire-arm  shown  in  the  preced- 

ing figure. 
This  invention  relates  to  an  improvement 

iu  reproducers  for  phonographs,  grapho- 
phones,  and  other  similar  sound-reproducing 
instruments  in  which  the  soiind  is  reproduced 
through  a  sapphire-arm  resting  upon  a  rec- 

ord-cylinder and  in  connection  with  a  dia- 
phragm, the  object  of  this  invention  being  an 

improved  means  for  connecting  the  so-called 
"sapphire-arms"  with  the  diaphragm  and  in 
mounting  the  sapphire-arm  in  the  weight; 
and  the  invention  consists  in  certain  details 
of  construction  and  combinations  of  parts,  as 

will  be  hereinafter'  described,  and  particu- 40  larly  recited  in  the  claims. 
The  reproducer  herein  shown  is  of  ordinary 

construction  and  too  well  known  to  require 
description. 

To  the  face  of  the  weight  A,  I  apply  an 
4"^  auxiliary  weight  B,  which  may  be  formed  in- 

tegral therewith  or  formed  separatelj',  as 
shown,  so  as  to  be  attached  to  the  weight,  as 
at  present  constructed.  In  this  auxiliary 
weight  is  a  recess  C  to  give  clearance  to  the 
weight-retaining  screw  D  and  the  sapphire- 
arm  E,  which  is  mounted  in  the  weight.  As 
a  convenient  means  for  mounting  the  arm  I 

50 

55 

60 

70 

form  the  inner  face  of  the  auxiliary  weight 
with  undercut  grooves  P  and  in  these  grooves 
locate  corresponding  dovetail  slides  G,  in  the 
ends  of  which  are  pins  H.  These  pins  are 
preferably  formed  with  enlarged  heads  I, 
which  extend  into  undercut  grooves  J,  which 
are  arranged  longitudinally  in  opposite  sides 
of  the  arm  E.  The  slides  G  are  held  in  po- 

sition by  set-screws  G',  extending  upward 
through  the  face  of  the  auxiliary  weight  B. 
The  inner  end  of  the  arm  is  adapted  to  be 
riveted  directly  to  a  post  K,  which  is  secured 
to  the  face  of  the  diaphragm  L  and  so  as  to  65 
extend  therefrom  through  the  weight  A.  To 
add  to  the  effectiveness  of  the  auxiliary 
weight,  I  increase  the  thickness  at  one  side^ 
as  clearly  shown  in  Fig.  2  of  the  drawings. 

It  is  apparent  that  instead  of  forming  head- 
ed pins  H,  as  described,  a  single  pin  may  be 

employed,  which  will  extend  through  the  sap- 
phire-arm, the  arm  being  provided  with  a 

slot  J'  for  that  purpose,  as  shown  in  Pigs.  7 
and  8  of  the  drawings.  By  thus  mounting  75 
the  sapphire-arm  in  the  weight  and  connect- 

ing it  directlj'  with  the  diaphragm-post  the 
vibrations  are  saved  and  a  fuller  clearer  round 
musical  tone  is  produced  than  is  possible 

when  the  sapphii-e-arm  is  looselj^  connected  80 
with  the  diaphragm-post  and  rigidly  connect- 

ed with  the  weight. 
The  operation  of  this  reproducer  is  the  same 

as  those  of  ordinary  construction,  and  there- 
fore does  not  require  description. 

It  will  be  understood  that  various  changes 
from  the  details  of  construction  herein  shown 

and  described  may  be  made  without  depart- 
ing from  the  spirit  and  scope  of  my  inven- 

tion. I  therefore  do  not  wish  to  be  under- 
stood as  limiting  the  invention  to  the  exact 

details  shown. 
Having  fully  described  myinvention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  In  a  reproducer,  the  combination  with 
the  diaphragm-post  and  weight  of  an  auxil- 

iary weight  adapted  to  be  secured  to  the 
weight,  a  sapphire-arm  pivotally  mounted  in 
the  said  auxiliary  weight  and  connected  di- 

rectly to  the  diaphragm-post,  substantially 
as  described. 

2.  In  a  reproducer,  the  combination  with 
a  weight,  of  slides  mounted  therein,  a  sap- 

S5 

90 

95 
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phire-arm  mounted  between  said  slides,  a  dia- 
phragm-post connected  directly  with  one  end 

of  said  sapphire -arm,  substantially  as  de- 
scribed. 

5  3.  In  a  reproducer,  the  combination  with 
a  diaphragm-post  and  weight,  of  slides  mount- 

ed in  the  said  weight  and  formed  with  in- 
wardly-projecting headed  pins,  and  a  sap- 

phire -  arm  formed  in  opposite  sides  with 
lo  grooves  to  receive  said  pins,  and  connected 

at  its  inner  end  directly  with  the  diaphragm- 
post,  substantially  as  described. 

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

ing witnesses. 
EVANS  E.  RUSSELL. 

Witnesses: 
Frederic  C.  Earle, 
f.  c.  tuttle. 
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To  all  Julioi}h  it  may  concern: 
Be  it  known  that  I,  John  B.  Powell,  a  citi- 

zen of  the  United  States,  residing  in  the  city 
and  county  of  Philadelphia,  State  of  Penn- 

5  sylvania,  have  invented  a  new  and  useful 
Improvement  in  Repeating  Mechanism  for 

Phonographs,  which  improvement  is  f  nllj"  set 
forth  in  the  following  specification  and  ac- 

companying drawings, 
o  My  invention  con.sists  of  a  repeating  mech- 

anism for  phonographs,  as  will  be  hereinafter 
fully  described  and  claimed. 

Figure  1  represents  a  top  plan  of  a  phono- 
graph provided  with  my  invention.     Fig.  2 

15  represents  a  vertical  transverse  section  taken 
on  the  line  .x  x  of  Fig.  1  and  illustrating  the 
parts  in  the  position  they  assume  when  a  rec- 

ord is  being  reproduced.  Fig.  3  represents 
a  fragmentary  front  elevation  showing  the  re- 

20  producer-arm  at  the  end  of  its  movement  just 
before  being  reversed  and  returned  hy  the 
repeating  mechanism.  Fig.  4  represents  a 
side  elevation  of  a  portion  of  the  feed-shaft 
and  a  portion  of  the  arm  controlling  the  re- 

25  producer-arm  when  the  latter  is  about  to  be 
reversed  and  returned  tothebeginningof  the 
record.  Fig.  5  represents  a  f  ragmentarj^  ver- 

tical transverse  section  showing  the  free  end 
of  the  reproducer-arm  and  adjacent  parts  in 

30  corresponding  position.  Fig.  6  represents  a 
perspective  view  of  a  poition  of  the  repeat- 

ing mechanism  adjacent  the  forward  end  of 
the  record-cylinder.  Fig.  7  represents  a  per- 

spective view  of  the  dog  controlling  the  re- 
35  peating  mechanism.  Fig.  8  represents  a  top 

plan  of  another  form  of  device  for  lifting  the 
reproducer-arm  when  the  reproducer  reaches 
the  end  of  the  record.  Fig.  9  represents  a 
sectional  view  of   the  same,  taken   on  line 

40  y  y  of  Fig.  8,  showing  the  feed  device  of  the 
reproducer  -  carriage  in  elevation.  Fig.  10 
represents  a  fragmentary  side  elevation  of  the 
end  portion  of  the  reproducer-arm  and  adja- 

cent  parts   and  showing  a  dog  of  modified 
45  construction.  Fig.  11  represents  a  section 

thereof  on  the  line  z  z. 
Similar  letters  of  reference  indicate  corre- 

sponding ijarts  in  the  figures. 
Referring  to  the  drawings,  A  designates 

50  the  bed  or  frame,  B  the  feed-shaft,  C  the  rec- 
ord-cylinder, and  D  the  reproducer-arm,  of  a 

phonograph  of  familiar  construction. 

Mounted  in  bearings  upon  the  bed  A,  just 
in  front  of  the  cylinder  C,  is  a  screw-shaft  E, 
preferably  a  right-hand  screvv,  that  rotates  55 
oppositely  to  the  feed-shaft  B  and  cylinder 
C.  The  screw-shaft  E  is  geared  to  the  feed- 
shaft  B,  preferably  by  means  of  a  pinion  F 
upon  the  shaft  E  and  a  gear-wheel  G,  fas- 

tened upon  the  end  of  the  cylinder  C.  The  60 
said  screw-shaft  E  serves  to  carry  the  repro- 

ducer-arm D  from  the  end  to  the  beginning 
of  the  record,  this  operation  being  controlled 

by  a  dog  H  upon  the  arm  D,  that  is  auto- 
matically thrown  into  and  out  of  engagement  65 

with  the  screw-shaft  E.  When  the  repro- 
ducer-arm D  is  being  fed  by  the  feed-shaft  to 

reproduce  the  record,  the  operation  of  the 
phonograph  is  as  usual,  but  parallel  with  the 
rail  K,  upon  which  the  free  end  of  the  arm  70 
D  rests  in  the  ordinaiy  operation  of  the  ma- 

chine when  the  feed-nut  L  engages  the  feed- 
shaft  B,  and  rising  from  a  plate  M  is  a  guide- 
rail  or  ledge-flange  M',  against  which  a  pro- jection of  the  dog  H  is  adapted  to  abut,  said  75 

projection  N  consisting  of  an  antifriction- 
roller.  The  nose  P  of  the  dog  H  engages  the 
screw-shaft  E  when  the  roller  engages  the  rail 

or  flange  M'.  The  said  dog  is  pivoted  upon  the 
arm  D  and  is  depressed  by  a  spring  Q,  and  8c 
when  the  arm  D  is  feeding  forward  said  dog 

H  rests  upon  the  rail  K  to  hold  its  nose  disen- 
gaged from  the  screw-shaft  E  and  against  the 

tension  of  the  spring  Q,  as  shown  in  Fig.  2, 
the  weight  of  the  arm  D  and  the  projection  R  85 
upon  the  dog  H  serving  two  purposes.  The 

guide-rail  M'  terminates  near  the  beginning 
of  the  record  or  at  the  point  where  it  is  de- 

signed to  arrest  the  return  movement  of  the 
arm  D,  although  the  screw-shaft  E  extends  90 
bej'ond  this  end  of  said  rail  M'  to  carry  the 
dog  H  beyond  the  end  thereof  to  withdraw  it 
from  engagement  with  the  screw-shaft  E.  To 
cause  the  dog  H  to  engage  the  screw-shaft  E 
when  the  reproducer  reaches  the  end  of  the  95 

record,  the  arm  D  is  raised  slightly  to  allow- 
the  spring  Q  to  depress  the  dog  to  cause  the 
projection  or  antifriction-roller  N  to  engage 
the  side  of  the  rail  M  and  the  nose  P  to  en- 

gage the  screw-shaft.  One  construction  for  100 
carrj^ing  out  this  operation  consists  in  pro- 

viding the  gear-shaft  B  at  its  end  adjacent 
the  cylinder  C  with  an  enlarged  portion  or 

cam  T,  that  is  engaged  bj-  a  finger  U  upon 



682,424 

the  arm  V,  carrying  tlie  feed-nut  L.  The 
particular  i^orm  of  cam  above  shown  consists 
of  a  cone  or  flaring  portion  at  the  end  of  the 
shaft  B,  in  which  is  the  groove  or  thread  W 

5  to  be  engaged  by  the  finger  U,  the  pitch  of 
said  thi-eads  W  being  much  greater  than  those 
of  the  feed-screw,  so  that  the  reproducer-arm 
D  is  quickly  raised  to  disengage  the  feed-nut 
L  and  feed-shaft  B  and  to  permit  the  dog  H 

lo  to  be  depressed  into  engagement  with  the 
screw -shaft  E.  To  relieve  the  arm  V  and 
finger  U  of  the  entire  strain  of  lifting  the  re- 

producer-arm, the  rail  K  is  provided  with  an 
inclined  portion  or  cam  X  in  the  path  of  the 

15  usual  roller  Yof  the  reproducer-arm  D,  that 
travels  upon  said  rail  K  and  which  supports 
said  arm  D  when  the  record  is  being  repro- 

duced. The  inclination  of  said  cam  X  is  the 
same  as  the  cam  T,  and  it  is  located  so  that 

20  the  roller  Y  of  the  reproducer  begins  to  ride 
the  same  as  the  finger  rides  the  cam  T,  where- 

by the  heaviest  part  of  said  reproducer-arm 
rests  positively'  upon  said  cam  Y. 

The  operation  is  as  follows:  When  the  rec- 
25  ord  is  being  reproduced,  the  arm  D  travels 

in  the  usual  manner,  and  none  of  the  parts  of 
my  invention  are  active  except  the  pin  or 
projection  R,  that  travels  upon  the  rail  K  to 
hold  the  dog  elevated  and  disengaged  from 

30  the  screw-shaft  E,  the  parts  then  being  in  the 
position  shown  in  Frg.  3.  When  the  repro- 

ducer reaches  the  endof  the  record,  the  roller- 
finger  U  engages  the  cam  T  and  the  roller  Y 
rides  upon  the  cam  X,  thus  lifting  the  arm 

35  D  slightly,  bat  sufficiently  to  allow  the  spring 
Q  to  depress  the  dog  H  to  the  position  shown 
in  Fig.  4.  This  forces  the  roller  N  against 

the  rail  M'  and  the  nose  P  into  engagement 
with  the  screw-shaft.     The  arm  D  is  now  sup- 

40  ported  in  this  position  b^'  the  roller  N,  which 
bears  upon  the  rail  M'  and  the  top  of  plate, 
and  thus  sustains  the  weight  of  the  arm  D. 
The  screw-shaft  by  engagement  with  the  nose 
P  now  moves  the  arm  D  in  the  opposite  di- 

45  rection  until  the  roller  N  arrives  at  the  end 

of  the  rail  M',  and  being  then  unsupported 
the  weight  of  the  arm  D  moves  the  parts  to 
the  position  shown  in  Fig.  2,  the  pin  or  pro- 

jection R  contacting  with  the  top  of  the  rail 
50  K  to  hold  the  nose  P  clear  of  the  screw-shaft 

E.  When  the  arm  D  thus  descends,  the  roller 
Y  again  comes  in  contact  with  the  rail  K 
and  the  feed-nut  L  engages  the  feed-screw  B 
and  the  reproducer-arm  is  again  fed  forward, 

55  as  shown  in  Fig.  2. 
In  Figs.  8  and  9  I  have  shown  a  modifica- 

tion in  the  mechanism  for  lifting  the  repro- 
ducer-arm when  the  reproducer  reaches  the 

end  of  the  record  and  which  consists  practi- 
60  cally  of  a  different  form  of  cam  from  that 

shown  in  Fig.  4.  In  the  latter  the  pitch  of 
the  groove  or  threads  W  is  considerably 
greater  than  the  pitch  of  the  threads  of  the 
feed-shaft  B,  and  in  Figs.  8  and  9  the  cam 

65  A'  is  abrupt,  and  when  the  finger  B'  of  the arm  C  engages  the  same  said  arm  is  lifted 
quickly  and  in  less  than  a  quarter  of  a  rev- 

olution of  the  shaft  B  in  the  particular  em- 
bodiment shown.     When  using  the  form  of 

cam  shown  in  Figs.  8  and  9,  and  when  the  re-  70 
producer-arm  is  lifted  quickly,  the  cam  at  the 
end  of  the  rail  K  is  usually  dispensed  with. 

In  Figs.  10  and  11  I  have  shown  another 
form  of  dog  that  engages  a  screw-shaft  E  to  re- 

turn the  reproducer-arm  and  its  carriage  to  the  75 
beginning  of  the  record.     This  construction 
differs  from  that  heretofore  described  in  that 
it  is  not  operated  by  reason  of  the  elevation  of 
the  reproducer-arm.     In  Figs.  10  and  11  the 
dog  D'  is  pivoted  upon  the  end  of  the  repro-  8c 
ducer-arm  E',  a  stop-pin  F'  being  employed 
to  limit  this  downward  movement.    A  catch  6' 
is  pivoted  upon  the  end  of  the  arm  E',  it  being 
provided  with  a  spring  H'  to  hold  said  catch 
G'  normally  in  engagement  with  the  bottom  85 
of  the  dog,  as  shown,  to  hold  the  nose  there- 

of out  of  engagement  with  the  screw-shaft  E 
and  its  roller  above  the  guide-rail  L'  and  the 
raised  guide  rail  or  flange  Q'  on  the  plate  K', 
A  pin  N'  upon  the  frame  of  the  machine  is  90 
situated  in  the  path  of  the  catch  G'  to  engage 
the  same  and  disengage  said  catch  from  the 

dog  D'  at  the  moment  that  the  reproducer- 
arm  is  lifted,  it  being  understood  that  this 
form  of  dog  can  be  used  in  connection  with  95 
the  lifting  mechanism   shown  in  Fig.  4  or  8 
equallj'  as  well.     It  will  thus  be  seen  that 
when  the  reproducer  reaches  the  end  of  the 
record  the  arm  is  lifted  and  the  dog  is  re- 

leased by  independent  mechanism,  although  ico 
both  will  depend  upon  the  movement  of  the 
reproducer-arm  and  its  carriage.     It  will  be 
evident  that  when  the  dog  descends  its  nose 

engages  the  screw-shaft  E  and  its  roller  en- 
gages the  guide-rail  Q'.     The  reproducer-arm  105 

and  carriage  are  thus  returned  in  the  man- 
ner above  described  until  the  end  of  said  guide- 

rail  Q  L'  is  reached,  whereupon  the  reproducer- 
arm  again  descends  upon  its  roller  P',  which 
lifts  the  dog  D',  so  that  it  is  engaged  by  the  no 
catch  and  held  in  the  position  shown  in  Fig.  10. 

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

Patent,  is — 1.  The  combination  with  a  phonograph,  of  115 
a  screw  shaft  geared  to  the  driving  mechan- 

ism thereof,  a  dog  carried  by  the  reproducer- 
arm  of  said  phonograph  adapted  to  engage 
said  screw-shaft,  means  for  lifting  said  re- 

producer-arm and  means  for  moving  said  dog  1 20 
into  engagement  with  the  screw-shaft  when 
the  reproducer-arm  reaches  one  limit  of  its 
movement,  means  independent  of  the  means 
for  lifting  said  reproducer-arm  for  supporting 
the  same  in  its  raised  position,  said  support-  125 
ing  means  terminating  near  the  other  limit 
of  movement  of  the  reproducer-arm,  whereby 
the  reproducer-arm  is  lowered,  and  means 
for  disengaging  said  dog  and  screw -shaft 
when  the  reproducer-arm  is  lowered.  130 

2.  In  a  phonograph,  a  reproducer-arm  pro- 
vided with  a  dog,  a  screw-shaft  geared  to  the 

driving  mechanism  of  the  phonograph  and  . 
adapted  to  be  engaged  bj^  said  dog  to  return 
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the  reproducer-arm  to  the  beginning  of  the 
record,  means  independent  of  said  dog  for 
lifting  said  reproducer-arm  and  means  for 
moving  said  dog  into  engagement  with  said 
screw-shaft,when  the  reproducer-arm  reaches 
one  limit  of  its  movement,  said  dog  being 
provided  with  means  for  engaging  a  portion 
of  the  frame  of  the  machine  to  support  said 
reproducer-arm  in  elevated  position  when  the 
dog  engages  the  screw-shaft,  said  reproducer- 
arm  being  lowered  at  the  other  limit  of  its 
movement  when  the  dog  reaches  the  end  of 
and  becomes  disengaged  from  said  portion 
of  the  frame  of  the  machine  and  means  for 

disengaging  said  dog  and  screw-shaft  when 
the  reproducer-arm  is  lowered. 

3.  In  a  phonograph,  a  feed-shaft,  a  recoid- 
cylindei',  a  reproducer-arm  and  its  carriage,  a 
screw-shaft  geared  to  the  driving  mechanism 
of  the  phonograph,  a  dog  carried  bj'  said  re- 

producer-arm and  adapted  to  engage  and  be 
disengaged  from  said  screw-shaft,  a  cam  in- 

dependent of  said  dog  to  engage  a  portion  of 
the  reproducer-carriage  when  the  reproducer 
reaches  the  end  of  its  movement  to  lift  said 

reproducer-arm,  means  for  moving  said  dog 
into  engagement  with  said  screw-shaft  when 
said  reproducer-arm  is  lifted,  said  dog  en- 

gaging a  portion  of  the  frame  of  the  machine 
when  the  reproducer-arm  is  lifted  to  support 
said  arm  in  said  elevated  position,  said  re- 

producer-arm being  lowered  at  the  other  limit 
of  its  movement  when  the  dog  reaches  the 
end  of  and  becomes  disengaged  from  said 
portion  of  the  frame  of  the  machine  and 
means  for  disengaging  said  dog  and  screw- 
shaft  when  the  reproducer-arm  is  lowered. 

4.  In  a  phonograph,  a  feed-shaft  provided 
with  a  cam,  a  screw-shaft  geared  to  said  feed- 
shaft,  a  reproducer-carriage  having  an  arm 
provided  witli  a  finger  to  engage  said  cam  and 
adapted  to  lift  the  reproducer-arm  of  said  car- 

riage when  the  latter  reaches  one  limit  of  its 

movement,  a  dog  carried  bj'  said  carriage  and 
adapted  to  engage  said  screw-shaft  when  the 
reproducer-arm  is  lifted,  said  dog  engaging 
a  portion  of  the  frame  of  the  machine  when 
the  carriage  is  being  fed  by  the  feed-shaft  to 
hold  said  dog  disengaged  from  said  screw- 
shaft,  means  for  throwing  said  dog  into  en- 

gagement with  said  screw-shaft  when  tlie  re- 
producer-arm is  lifted,  said  dog  engaging  a 

portion  of  the  frame  of  the  machine  when 
the  reproducer-arm  is  lifted  to  support  the 
reproducer-arm  in  its  raised  position,  said 
reproducer-arm  being  lowered  at  the  other 
limit  of  its  movement  when  the  dog  reaches 
the  end  of  and  becomes  disengaged  from  said 
portion  of  tlie  machine,  whereby  the  repro- 

ducer-arm can  be  fed  by  the  feed-shaft  and 
means  for  disengaging  said  dog  and  screw- 
shaft  when  the  reproducer-arm  is  lowered. 

5.  In  a  phonograph,  a  feed  device  provided 
with  a  gear,  a  screw-shaft  having  a  pinion 
meshing  with  said  gear,  a  cam  upon  said  feed- 
shaft,  a  finger  upon  the  arm  of  the  reproducer- 
carriage  to  engage  said  mechanism,  a  dog 

upon  said  reproducer-arm  adapted  to  engage 
said  screw-shaft  when  the  reproducer- arm 
is  lifted  at  one  limit  of  its  movement,  means  70 
for  supporting  said  reproducer-arm  in  raised 
position,  said  supporting  means  terminating 
near  the  other  limit  of  movement  of  the  re- 

producer-arm, whereby  the  latter  is  lowered, 
and  means  for  disengaging  said  dog  and  75 
screw-shaft  when  the  reproducer-arm  is  low- 
ered. 

6,  In  a  phonograph,  a  feed-shaft,  a  repro- 
ducer-arm, a  feed-arm  therefor,  said  repro- 

ducer-arm and  said  feed-arm  being  adapted  80 
to  be  raised  and  lowered  to  disengage  and  en- 

gage the  feed-arm  and  feed-shaft,  said  feed- 
shaft  serving  to  feed  the  reproducer-arm  in 
one  direction,  a  screw-shaft  geared  to  said 
feed-shaft  and  adapted  to  feed  in  the  oppo-  85 
site  direction,  a  guide-rail  extending  a  por- 

tion of  the  length  of  said  screw-shaft,  means 
for  lifting  the  reproducer-arm  atone  limit  of 
its  movement  to  disengage  said  feed-arm  and 
shaft,  a  spring-depressed  dog  on  said  repro-  90 
ducer-arm  provided  with  a  roller  to  engage 
said  guide-rail  when  the  reproducer-arm  is 
lifted,  and  to  hold  it  elevated,  a  nose  on  said 

dog  to  engage  the  screw-shaft  when  the  repro- 
ducer-arm is  lifted,  whereby  the  latter  is  fed  95 

in  the  opposite  direction,  said  reproducer-arm 
being  lowered  at  the  other  limit  of  its  move- 

ment when  the  roller  reaches  the  end  of  and 

becomes  disengaged  from  the  guide -rail, 
whereby  the  feed-arm  engages  the  feed-shaft,  100 
and  said  dog  engaging  a  stationary  portion  of 
the  machine  when  the  reproducer-arm  is  low- 

ered and  serving  to  hold  the  nose  disengaged 
from  said  screw-shaft,  and  the  roller  disen- 

gaging from  said  guide-rail.  105 
7.  In  a  phonograph,  a  feed-shaft  for  mov- 

ing the  reproducer-arm  in  one  direction,  a 
screw  -  shaft  having  threads  of  a  different 
pitch  for  moving  the  arm  in  the  opposite  di- 

rection, means  for  raising  said  reproducer-  iic 
arm  at  one  limit  of  its  movement,  and  means 
for  connecting  it  with  the  screw-shaft,  and 
means  for  supporting  said  reproducer-arm  in 
its  raised  position,  said  means  being  inde- 

pendent of  the  means  for  lifting  the  same,  115 
and  terminating  near  the  other  limit  of  move- 

ment of  the  reproducer-arm  whereb}'^  the  lat- 
ter is  lowered  and  connected  with  the  feed- 

shaft. 

8..  In  a  phonograph,  a  feed-shaft  provided  120 
with  means  for  elevating  the  feed -nut  to 
move  the  same  from  engagement  therewith, 
a  stationary  cam  situated  in  the  path  of  the 
reproducer-arm  to  elevate  the  same  when  the 
feed-nut  is  disengaged  from  the  feed-shaft,  125 
and  means  for  moving  the  said  reproducer- 
arm  in  the  opposite  direction  to  that  in  which 
it  is  moved  bj^  said  feed-shaft. 

9.  In  a  phonograph,  a  guide-rail,  a  repro- 
ducer-arm having  a  dog  provided  with  a  pro-  130 

jection  to  engage  said  guide-rail  and  to  sup- 
port said  reproducer-arm  in  an  elevated  posi- 
tion, said  projection  bearing  against  the  side 

of  said  guide-rail,  a  feed  device  for  moving 
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saldreproducer-arinin  one  direction,  a  screw- 
shaft  for  moving  the  same  in  the  opposite  di- 

rection, means  for  lifting  said  arm  at  one 
limit  of  its  movement  to  allow  said  projec- 

tion to  engage  said  guide-rail  and  said  dog  to 
engage  said  screw-shaft  when  the  reproducer- 
arm  is  lifted,  and  a  rail  upon  which  said  arm 

rests  when  the  projection  of  the  dog  passes 
bej'ond  the  end  of  the  guide-rail  and  allows 
said  arm  to  descend. 

JOHN  B.  POWELL. 
Witnesses: 

John  A.  Wiedersheim, 
Harry  Cobb  Kennedy. 
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To  all  icliom,  It  may  concern: 
Be  it  known  that  I, Thomas  II.  Macdonald, 

.1  citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Connecticut,  have  invented  a 

5  newand  useful  Process  of  Making  Sonnd-Rec- 
ords,  which  is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  improvements  in 
sound- records  and  in  the  method  of  produc- 

lo  ing  them  b^Miiolding;  and  it  consists  in  fii-st 
superheating  the  material  while  in  the  mold 

.    and  in  then  suddenly  applying  cold,  whereby 
I  obtain  better  results  than  heretofore  pos- 
sible. 

15  The  invention  consists,  further,  in  certain 
details  to  be  hereinafter  pointed  out. 

In  order  to  explain  my  invention  more  read- 
ily, I  refer  to  the  annexed  drawings,  which 

show  one  form  of  apparatus  for  earrjMngout 
20  my  process. 

P^igure  1  is  a  vertical  sectional  view;  and 
Fig.  2  is  a  plan,  partly  broken  away.  Fig.  3 
is  intended  to  illustrate  the  improved  sound- 
record, 

25  The  record  is  cast  into  a  suitable  mold, 
which  is  surrounded  by  a  steam  and  water 
jacket  for  superheating  and  cooling  the  east- 

ing. This  jacket  consists  of  an  outer  shell  A 
and  an  inner  shell  B  for  the  mold,  these  shells 

30  inclosing  between  them  the  steam-tight  si)ace 
C.  Shell  A  is  closed  at  the  bottom  and  open 
at  the  top  for  receiving  shell  B  and  is  pro- 

vided with  valve-controlled  inlets  1  and  2  for 

steam  and  cold  water,  respective!}'.     Shell  B 
35  consists  of  a  hollow  cylinder  B',  also  closed 

at  the  bottom  h  and  open  at  the  top,  and  has 

an  annular  flange  B",  that  rests  upon  the  top 
of  shell  A  and  is  secured  thereto,  as  hy  screw- 

threaded  lip  h" .     Flange  B"  constitutes  the 
40  cover  of  the  inclosed  space  C  and  serves  to 

suspend  shell  B  therein  and  is  provided  with 
the  valve-controlled  outlet  3.  Core  D  has 

the  base  d  fitting  snuglj'  in  shell  B'  and  rest- 
ing on  bottom  b  and  at  its  upper  end  carries 

45  the  stem  d' .  A  suitable  matrix  E  is  fitted 
snuglj'^  into  shell  B  to  rest  upon  base  d.  A 
head  F  is  inserted  in  the  top  of  shell  B  and 
rests  squarely  upon  the  top  of  matrix  E  and 

core  D,  stems  d'  taking  into  a  suitable  open- 
50  ing  in  the  head,  which  thus  assists  in  secur- 

ing the  core  in  proper  position.  The  annular 
space  between  the  matrix  and  the  core  (con- 

stituting the  mold)  is  thus  inclosed  by  the 
base  d  and  the  head  F.    The  head  is  provided 
with  the  funnel  4,  forming  an  inlet  for  pour-  55 
ing  into  the  mold  the  melted  material  that  is 
to  form  the  improved  sound-record. 

In  carrying  out  my  invention  I  proceed  as 
follows:  I  fill  the  mold  (through   funnel  4) 
with  the  melted   material,  (soap  mixture  or  60 
the  like,)  which  is  hereinafter,  for  conven- 

ience, designated  "wax,"  though  I  do  not 
limit  myself  to  a  wax-like  composition,  since 
anj'  suitable  material  or  composition  that  can 
be  readily  handled  may  be  emplojed  and  will  65 
come  within  the  scope  of  my  invention.     I 
then  admit  steam  through  inlet  1  into  the 
space  C  and  heat  the  mold  and  its  contents  ^ 

up  to,  say,  about  SSO""  c.eIitig^'ad«  and  main-   /f< tain  the  heat  for  some  time,  preferably  until  70 
the  entire  mass  of  the  wax  is  in  a  limpid  state. 

This  superheating  forces  but  alJTaiFbub'blFs from  the  mass  of  the  wax  and  from  tEeTST- 
nute  spaces  in  and  around  the  irregularities 
in  the  matrix-surface,  thus  producing  a  more  75 
intimate  relation  between  the  molten  wax 
and  the  matrix.    After  maintaining  this  heat 
for  a  length  of  time  suiBcient  to  drive  off  all 
bubbles  and  inmurities  I  then  admit  cold  wa- 

ter through  inlet  2  and  allow  the  steam  to  80 
escape  through  outlet  3.     This  sudden  ap- 

plication of  cold  chills  the  surface  of  the  wax 

instantly  and  symmetricall}'  and  cau.ses  it  to 
contract  from  the  matrix-surface  sufticientlj^ 
to  clear  the  now-solidified  casting  from  the  85 
matrix  and  permit  its  withdrawal.     The  fact 
that  the  cold  acts  evenl^^  fi'om  all  sides  causes 
the  contracting  to  be  even  and  regular,  so 
that  cracking,  <fec.,  are  avoided.     Moreover, 
owing  to  the  abnormal  compression  or  con-  90 
centration  of  the  molten  mass  during  the  pe- 

riod of  superheating  and  also  to  the  subse- 
quent enormous  force  of  contraction  due  to 

the  sudden  chilling  of  its  surface,  the  sound- 
record  molded  by  my  process  is  much  denser  95 
and  harder  on  the  surface  than  in  case  of  an 
ordinary  record  made  in  the  usual  manner. 

It  is,  so  to  speak,  "case-hardened"  or  tem- 
pered.    Further,  inasmuch  as  this  symmet- 

rical chilling  effect  takes  place  from  the  ex-  100 
terior  of  the  mold  and  its  casting  I  have  dis- 

covered that  with  the  composition  at  present 

employed  (which  is  a  mixture  of  two  ingredi- 
ents, as  stearic  acid  and  ceresiu,  both  the 
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hard  ness  and  the  melting-point  or  solidifying- 
point  of  one  ingredient  being  higher  than 
those  of  the  otlier)  the  first  effect  of  tlais  sud- 

den exterior  chilling  is  an  initial  reduction  of 
the  temperature  to  a  point  below  the  solidi- 
fying-point  of  the  harder  ingredient,  whijh  is 
thereupon  converted  into  a  thin  shell  or  film, 
while  the  softer  ingredient  (still  remaining 
liquid)  is  consequently  forced  inward.  The 
result  is  as  already  indicated — viz.,  a  casting 
whose  exterior  surface  is  much  harder  and 
denser  than  its  mass,  though  the  gradation  is 
so  gradual  and  imperceptible  that  there  is  no 
line  of  separation  that  might  cause  the  outer 
casing  to  break  off  or  the  inner  to  shrink  awaj\ 

Instead  of  admitting  steam  after  the  wax 
has  been  poured  into  the  mold  it  may  be  ad- 

mitted simultaneously  or  beforehand,  as  the 
object  to  be  accomplished  is  the  superheating 
of  the  molten  mass  and  the  maintaining  of 
that  heat.  It  is  obvious  that  other  means 

may  be  employed  for  superheating  the  mate- 
rial while  in  the  mold. 

AnTohg  the  superior  advantages  of  mj' case- 
hardened  record  so  produced  ai-e  that  the  mass 
being  denser  is  less  liable  to  be  affected  by 
changes  of  temperature  and  moisture  and 
that  being  harder  it  is  not  so  readily  worn  out 
by  the  action  of  a  reprodueing-stylus.  Be- 

sides, while  it  would  be  difficult  to  engrave 
a  satisfactory  original  sound-record  upon  a 
surface  as  hard  as  that  produced  by  my  proc- 

ess,yet  by  this  process  a  sound-record  equally 
as  good  as  an  original  record  is  readily  and 

35  cheapl.y  produced  in  a  more  durable  condi- 
tion. 

Of  course  I  do  not  limit  m\-self  either  to  a 
cylindrical  sound-record  or  to  one  of  the  type 
characterized  bj^  vertical  irregularities,  since 

40  the  spirit  of  my  invention  consists  in  main- 
taining the  molten  wax  (while  in  connection 

with  its  matrix)  in  a  superheated  condition 
and  in  then  suddenly  and  symmetricallj^  chill- 

ing it. 
The  record  produced  by  the  process  herein 

described  gives  improved  results  in  repro- 
duction and  is  more  durable  than  records 

made  by  direct  engraving.  In  the  latter  the 
surface  over  which  the  reproducer-point  rabs 
in  reproducing  is  made  by  a  cutting  or  scrap- 

ing instrument  having  a  blunt  edge.  When 
this  surface  is  examined  under  amagnifying- 
glass,  it  is  seen  to  be  roughly  broken,  the 
molecules  of  wax  having  been  disturbed  and 
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their  adhesion  to  one  another  weakened.  55 
The  reprodueing-stylus  rubbing  over  such  a 
surface  detaches  these  projecting  particles, 
further  roughening  the  surface,  and  causing 
scratching  sounds  in  the  reproduction.  On 
the  other  hand,  the  surface  of  the  molded 
record  being  formed  by  the  cooling  of  melted 
particles  strongly  adherent  one  to  another 
offers  far  greater  resistance  to  roughening 
by  the  reproducer.  Such  records  therefore 
have  longer  life  than  those  made  in  the  ordi- nary way. 

The  improved  sound-record  resulting  from 
the  process  herein  described  is  claimed  in  a 
divisional  application  filed  Mav  21,  1901,  Se- 

rial No.  61,2G7. 
Having  thus  described  my  invention,  I 

claim — 1.  The  process  of  molding  sound -records 
which  consists  in  filling  a  suitable  matrix 
with  a  suitable  composition,  maintaining  the  75 
same  for  a  length  of  time  in  a  superheated 
condition,  and  then  suddenly  and  symmetric- 

ally chilling  it,  substantially  as  described. 
2.  The  process  of  making  a  sound-record, 

which  consists  in  pouring  a  suitable  melted  80 
material  into  a  suitable  matrix-mold,  then 

admitting  steam  into  a  jacket  surrounding  * said  matrix  and  continuing  this  step  until 
the  said  material  has  become  limpid  and  im- 

purities are  driven  off  and  the  said  material  85 
forced  into  intimate  contact  with  its  matrix, 

then  allowing  the  steam  to  escape  and  ad- 
mitting cold  water  into  the  jacket  whereby 

the  said  material  is  suddenlj'andsj^mmetric- 
ally  chilled  from   its  exterior   surface  next  90 
its  matrix,  substantially  as  and  for  the  pur- 

pose set  forth. 
3.  The  process  of  molding  sound -records 

which  consists  in  filling  a  suitable  matrix 
with  a  suitable  material  and  maintaining  the  95 

same  for  a  length  of  time  in  a  superheated  con- 
dition, and  then  suddenly  and  symmetrically 

chilling  the  same  from  the  exterior  inward, 
substantially  as  and  for  the  purpose  de- 

scribed. IOC 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses: 
W.  R.  Miller, 
W.  C.  Lewis. 
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To  all  whom  it  may  concern: 
Be  it  known  that  IjThomasH.Macdoxald, 

of  Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Sound-Rec- 

5  ords,  wliieh  invention  is  f  nil}'  set  fortli  in  tlie 
following  specification. 

This  invention  relates  to  an  improvement 
in  sound-records;  and  it  consists  in  the  im- 

proved record  itself,  this  application  being  a 
lo  division  of  mv  application,  filed  November  3, 

1900,  Serial  No.  .35,351. 
In  order  toexplain  my  invention  more  read- 

ily, I  refer  to  the  annexed  drawings,  which 
show  one  form  of  apparatus  for  carrying  out 

15  my  process. 
Figure  1  is  a  vertical  sectional  view;  and 

Fig.  2  is  a  plan,  partly  broken  away.  Fig.  3 
is  intended  to  illustrate  theimprovedsound- 
I'ecord. 

20  The  record  is  cast  into  a  snitable  mold, 
which  is  surrounded  by  a  steam  and  water 
jacket  for  superheating  and  cooling  the  cast- 

ing. This  jacket  consists  of  an  outer  shell  A 
and  an  innershell  Bfor  the  mold,  these  shells 

25  inclosing  between  them  the  steam-tight  space 
C.  Shell  A  is  closed  at  the  bottom  and  open 
at  the  top  for  receiving  shell  B  and  is  pro- 

vided with  valve-controlled  inlets  1  and  2  for 
steam  and  cold  water,  respectively.     Shell  B 

30  consists  of  a  hollow  cj'liuder  B',  also  closed  at 
the  bottom  6  and  open  at  the  top,  and  has  an 

annular  flange  B",  that  rests  upon  the  top  of 
shell  A  and  is  secured  thereto,  as  by  screw- 
threaded  lip  h" .     Flange  B"  constitutes  the 

35  cover  of  the  inclosed  space  C  and  serves  to 
suspend  shell  B  therein  and  is  provided  with 
the  valve-controlled  outlet  3.  Core  D  has  the 

base  d  fitting  snugl}^  in  shell  B'  and  resting 
on  bottom  h  and  at  its  upper  end  carries  the 

40  stem  cV .  A  suitable  matrix  E  is  fitted  snugly 
into  shell  B  to  rest  upon  base  d.  A  head  F 
is  inserted  in  the  top  of  shell B  and  rests 
squarely  upon  the  toj)  of  matrix  E  and  core 

D,  stems  d'  taking  into  a  suitable  opening  in 
45  the  head,  which  thus  assists  in  securing  the 

core  in  proper  position.  The  annular  space 
between  the  matrix  and  the  core  (constitut- 

ing the  mold)  is  thus  inclosed  by  the  base  d 
and  the  head  F.  The  head  is  provided  with 

50  the  funnel  4,  forming  an  inlet  for  pouring 

into  the  mold  the  melted  material  that  is  to 

form  the  improved  sound-record. 
In  carrying  oat  my  invention  I  proceed  as 

follows:  I  fill  the  mold  (through  funnel  4) 
with  the  melted  material,  (soap  mixture  or  55 
the  like,)  which  ishereinafter  for  convenience 

designated  "  wax,"  though  I  do  not  limit  my- 
self to  a  wax-like  composition,  sincean3"suit- 

able  material  orcomposition  that  can  be  read- 
ily handled  may  be  employed  and  will  come  60 

within  the  scope  of  nn'  invention.  I  then  ad- 
mit steam  through  inlet  1  into  the  space  C 

and  heat  the  mold  and  its  contents  up  to,  say, 

about  350°  centigrade  and  maintain  the  heat 
for  some  time,  preferably  until  the  entire  65 
mass  of  the  wax  is  in  a  limpid  state.  This 
superheating  forces  the  melted  wax  into  a 
more  intimate  relation  with  the  matrix  and  ex- 

pels all  air-bubbles  from  the  mass  of  the  wax 
and  from  the  minute  spaces  in  and  around  70 
the  irregularities  in  the  matrix-surface,  thus 
producing  a  more  intimate  contact  between 
the  molten  wax  and  the  matrix.  After  main- 

taining this  heat  for  a  length  of  time  suffi- 
cient to  drive  off  all  bubbles  and.  impurities  I  75 

then  admit  cold  water  through  inlet  2  and 
allow  the  steam  to  escape  through  outlet  3. 
This  sudden  application  of  cold  chills  the 

surface  of  the  wax  instautl}'  and  symmetric- 
ally and  causes  it  to  contract  from  the  ma-  80 

trix  -  surface  suflficieuth''  to  clear  the  now- 
solidified  casting  from  the  matrix  and  pei'- mit  its  withdrawal.  The  fact  that  the  cold 

acts  evenly  f  i-om  all  sides  causes  the  contract- 
ing to  be  even  and  regular,  so  that  cracking,  85 

&c.,  are  avoided.  Moreover,  owing  to  the 
abnormal  compression  or  concentration  of  the 
molten  mass  during  the  period  of  superheat- 

ing and  also  to  the  subsequent  enormous 
force  of  contraction  due  to  the  sudden  chill-  90 
ing  of  its  surface,  the  sound-record  molded, 
bj'  my  process  is  much  denser  and.  harder  on 
the  surface  than  in  case  of  an  ordinary  rec- 

ord made  in  the  usual  manner.  It  is,  so  to 

speak,  "case-hardened"  or  tempered.  Fur-  95 
ther,  inasmuch  as  this  symmetrical  chilling- 
effect  takes  place  from  the  exterior  of  the  mold, 
and  its  casting  I  have  discovered  that  with 
the  composition  at  present  emploj-ed  (which 
is  a  mixture  of  two  ingredients,  as  stearic  100 
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acid  and  ceresin,  both  the  hardness  and  the 
melting-point  or  solidifying-point  of  one  in- 

gredient being  higher  than  those  of  tlie  other) 
the  first  effect  of  this  sudden  exterior  chilling 
is  an  initial  reduction  of  the  temperature  to 
a  point  below  the  solidifying  -  point  of  the 
harder  ingredient,  which  is  thereupon  con- 

verted into  a  thin  shell  or  film,  while  the  softer 
ingredient  (still  remaining  liquid)  is  conse- 

quently forced  inward.  The  result  is  as  al- 
ready indicated — viz.,  a  casting  whose  exte- 

rior surface  is  much  harder  and  denser  than 
its  mass,  though  the  gradation  is  so  gradual 
and  imperceptible  that  there  is  no  line  of 
separation  that  might  cause  the  outer  casing 
to  break  off  or  the  inner  to  shrink  away. 

Instead  of  admitting  steam  after  the  wax 
has  been  poured  into  the  mold  it  may  be  ad- 

mitted simultaneously  or  beforehand,  as  the 
20  object  to  be  accomplished  is  the  superheating 

of  the  molten  mass  and  the  maintaining  of 
that  heat.     It  is  obvious  that  other  means  for 
superheating  the  material  may  be  employed. 
Among  the  superior  advantages  of  my  case- 

25  hardened  record  so  produced  are  that  the 
mass  being  denser  is  less  liable  to  be  affected 

bj'^  changes  of  temperature  and  moisture  and 
that  being  harder  it  is  not  so  readily  worn 
out  by  the  action  of  a  reproducing-stylus. 

30  Besides,  wliile  it  would  be  difficult  to  engrave 

10 

15 

a  satisfactory  original  sound-record  upon  a 
surface  as  hard  as  that  produced  by  my  proc- 

ess, yet  by  this  process  a  sound-record  equally 
as  good  as  an  original  record  is  readily  and 
cheaply  produced  in  a  more  durable  condi-  35 tion. 

Of  course  I  do  not  limit  myself  either  to  a 
cylindrical  sound-record  or  to  one  of  the  type 
characterized  bj^  vertical  irregularities. 

I  claim —  40 
1.  A  sound-record  of  suitable  composition 

having  the  surface  of  the  undulatory  record 
case-hardened  or  tempered,  substantially  as 
described. 

2.  A  sound-record  of  suitable  material  hav-  45 
i  ng  its  surface  case-hardened  or  tempered  and 
graduating  inward  into  acomparatively  softer 
mass  by  imperceptible  degrees,  substantially 
as  described. 

3.  A  molded  sound-record  of  suitable  com-  50 
position  having  the  surface  of  the  undulatory 
record  case-hardened  or  tempered. 

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

ing witnesses. 

THOMAS  II.  MACDONALD. 

Witnesses: 
M.  A,  FOGO, 
A.  B.  Keough. 
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To  nil  whoiih  it  may  coiieern-: 
Be  it  known  that  I,Thomas  H.  M  acdonald, 

a  resident  of  the  city  of  Bridgeport,  State  of 
Cobnecticut,  have  invented  a  new  and  useful 

5  Improvement  in  Toy  Graphophoues,  which 

invention  is  full}'  set  forth  in  the  following 
specification. 

The  object  of  this  invention  is  to  produce 
a  toy  graphophone.     To  accomplish  this  ob- 

ib  ject  it  is  necessary'  to  secure  certain  results 
which  are  difficult  to  attain  in  one  structure. 

The  construction  must  be  so  simple  as  to  ad- 
mit of  very  economical  manufacture.  It  must 

also  be  very  simple  in  operation,  so  that  its 

use  can  be  readily  understood  b}'  children. 
It  must  be  free  from  difficult  adjustment  and 
complication  of  all  sorts.  It  must  be  sub- 

stantial and  not  liable  to  easy  derangement 

or  breakage  of  anj-  part,  and  these  results 
must  be  attained  without  .sacrifice of  the  prop- 

erty of  distinct  reproduction  of  the  recorded 
sounds.  These  results  are  attained,  accord- 

ing to  the  present  invention,  mainly  hy  the 
construction  of  the  tablet-holder,  which  is  in 

25  the  form,  preferably,  of  a  heavy  disk  mount- 
ed to  rotate  or  spin  upon  a  center.  This  tab- 

let-holder while  serving  its  normal  purpose 
acts  also  (by  virtue  of  its  inertia)  as  a  speed- 
governor.  In  its  preferred  form  the  tablet- 
holder  is  a  disk  weighing,  sa}',  one  and  one- 
half  or  two  pounds,  having  a  long  central  bear- 

ing and  resting  removably-  upon  a  vertical  pin 
having  a  conical  upper  end.  The  record-tab- 

let, in  the  form  of  a  disk,  rests  upon  the  flat 
35  top  of  this  tablet-holder,  and  if  this  surface 

be  covered  with  felt  or  similar  material  it  is 

unnecessary  to  employ  any  means  for  attach- 
ing the  tablet  to  the  tablet-holder.  The  lat- 
ter can  be  rotated  by  any  suitable  means — 

40  for  example,  by  a  string  wound  around  its 
shaft  (as  in  spinning  a  top)  or  by  a  crank- 
handle.  In  the  wheel  thus  mounted  we  have 

the  essential  elements  of  a  tablet-holder,  mo- 
tor, and  speed-governor,  the  frame  consisting 

45  merel}'  of  a  base-plate  with  an  upright  pin. 
With  these  parts  can  be  combined  recording 
and  reproducing  devices  of  known  or  suit- 

able constructions.  As  the  apparatus  would 

ordiuarilj'  be  used  only  for  reproducing,  the 
50  following  construction  is  preferred.  The  base- 

plate is  provided  with  a  second  vertical  pin 
and  post  longer  than  the  first.  The  repro- 

ducer is  rigidly  attached  at  the  mouth  of  a 
horn,  which  is  supported  pivotally  on  said 
post  and  can  swing  thereon  freel3^  The  com-  55 
bined  horn  and  reproducer  are  nearly  bal- 

anced on  their  support,  there  being  a  slight 
preponderance  of  weight  at  the  reproducer 
end,  so  that  the  latter  will  bear  with  light 
pressure  on  the  tablet.  These  constitute  all  60 
the  essential  parts.  Thej'  may  of  course  be 
modified  in  construction  so  as  to  adapt  them 
to  various  kinds  of  toys,  as  will  be  readily 
understood. 

In  order  that  the  invention  ma^'  be  Iwlly  65 
understood,  one  form  of  embodiment  thereof 
will  be  described  in  detail,  reference  being 
had  to  the  accompanying  drawings,  wherein — • 

Figure  1  is  a  sectional  elevation  of  an  ap- 
paratus constructed  in  accordance  with  the  70 

invention,  and  Fig.  2  is  a  top  view,  the  horn 
and  reproducer  being  omitted. 

a  represents  a  base-plate,  which  may  be  of 
wood  or  other  suitable  material,  and  h  a  piu 
having  at  its  upper  end  a  conical  bearing-  75 
point.    The  wheel  c  is  centrally  supported  on 
this  pin.     Said  wheel  has  a  long  hub  d  to 
prevent  lateral  strain  and  cause  it  to  run 
true.     It  is  so  shaped  that  the  greater  part  of 
its  weight  is  at  the  periphery,  so  that  it  will  80 

store  up  considerable  energy-.     This  wheel 
ma}'  be  employed  to  impart  motion  to  the 
tablet  in  any  suitable  waj-;  but  preferably 
the  tablet  e  rests  directh'  on  its  upper  sur- 

face.    The  tablet  e  is  of  disk  form,  having  a  85 
central  aperture  of  such  size  as  to  fit  around 
a  boss /on  wheel  c,  which  centers  the  tablet. 

From  the  wheel  c  rises  a  short  spindle  g, 
and  I  have  shown  as  a  means  of  imparting 
motion  thereto  a  removable  crank-handle  i,  90 
whose  upper  surface  is  hollowed  out  to  re- 

ceive the  finger  of  the  operator.  It  has  been 
found  that  by  imparting  a  few  turns  to  the 
wheel  c  it  will  acquire  considerable  momen- 

tum and  spin  on  its  center  long  enough  to  95 
reproduce  a  record  of  considerable  length, 
while  by  keeping  one  finger  in  contact  with 
the  crank-handle  and  turning  with  very  slight 
force  the  speed  will  be  maintained  with  jirac- 
tical  uniformity.  100 
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The  reproducer  h  (of  any  known  or  suit- 
able type)  is  aflSxed  rigidly  to  the  small  end 

of  horn  /.     The  latter  has  a  slot  or  aperture 
m  through  one  side,  and  at  a  diametrically  op- 

5  posite  point  is  provided  a  small  cone-bearing 
71,  which  engages  in  a  depression  or  socket 
formed  in  the  top  of  post  o.     The  combined 
horn  and  reproducer  are  thus  very  delicately 
balanced  and  are  easily  put  in  place  or  re- 

lo  moved.     In  operation  the  reproducer  rests 
with  proper  predetermined  pressure  on  the 
tablet  and  adjusts  itself  automaticallj^  being 
guided  by  the  record  in  the  usual  manner. 

I  claim- 
is       1.  In  a  graphophone,  a  weighted  disk  hav- 

ing a  flat  face  or  surface  against  wliich  a  rec- 
ord-tablet is  adapted  to  be  supported,  said 

disk  beingadapted  when  put  in  motion tostore 
up  energy  and  act  as  a  fly-wheel  and  speed- 

2o  regulator,   a  central   bearing  on  wliich  the 
disk  is  supported  and  adapted  to  be  rotated, 
a  crank  projecting  centrally'  from  the  disk 
and  having  a  depression  or  recess  at  its  up- 

per extremity  in  which  the  finger  of  an  oper- 
25  ator  is  adapted  to  be  engaged  to  rotate  the 

disk. 

2.  A  graphophone  consisting  of  a  base,  a 
weighted  disk  having  a  flat  upper  face  for  sup- 

porting a  record-tablet,  said  disk  being  adapt- 
30  ed  when  put  in  motion  to  store  up  energy  and 

act  as  a  fly-wheel  and  speed-regulator,  a  pin 
projecting  upwardly  from  one  end  of  the  base 
and  having  a  conical  point,  said  pin  loosely 
engaging  in  a  centrally-located  socket  in  the 
under  side  of  the  disk,  a  short  spindle  pro-  35 
jecting  upwardly  from  the  center  of  the  disk, 
a  crank  on  said  spindle  for  rotating  the 
weighted  disk,  a  horn  having  a  reproducer 
attached  to  its  small  end  and  having  a  per- 

foration through  its  lower  side,  an  upright  40 
post  on  the  other  end  of  the  base  passing 
through  the  perforation  in  the  horn,  and  a 
bearing-point  attached  to  the  inside  of  the 
horn  opposite  to  the  perforation  and  engag- 

ing the  top  of  said  post.  45 
3.  The  combination  with  the  tablet-holder, 

of  a  horn  having  a  reproducerattachedtoits 
small  end,  and  having  a  perforation  through 
one  side,  an  upright  post  passing  through 
said  perforation,  and  a  bearing- point  at-  50 
tached  to  the  inside  of  the  horn  opposite  to 
the  perforation,  and  engaging  the  top  of  said 

post. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  twosubscrib-  55 
ing  witnesses. 

THOMAS  H.  MACDONALD. 
Witnesses: 

Mary  Fogo, 
Claka  Gibner. 
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To  all  ivhom  it  ducij  concern: 
Be  it  known  that  we,  AValter  Henry  Mil- 

ler, of  Orange,. and  Jonas  Walter  Ayls- 
WORTH,  of  East  Orange,  in  the  county  of  Es- 

5  sex  and  State  of  New  Jersej',  citizens  of  the 
L'^nited  States,  have  invented  a  certain  new 
and  useful  j\lethod  of  Duplicating  Phono- 

graphic Records,  of  which  the  following  is  a 
description. 

lo  Our  invention  relates  to  an  improved  proc- 
ess of  duplicating  phonographic  records;  and 

our  object  is  to  provide  a  process  by  which 
the  duplicating  of  phonographic  records  can 
be  carried  on  expeditiously  and  economically 

15  and  duplicate  records  produced  which  are  of 
silperior  quality. 

In  carrying  our  invention  into  effect  we 
first  secure  a  matrix  or  mold  from  which 
copies  are  to  be  produced,  said  matrix  or  mold 

20  being  made  by  any  suitable  and  approved 
process — as,  for  instance,  by  a  process  of  elec- 

troplating on  a  vacuous  deposit  preliminarily 
.secured  upon  an  original  phonographic  cylin- 

der, the  electroplating  being  suitably  backed 
25  up  and  strengthened  by  a  metal  jacket  and 

the  original  C3^1inder  being  removed  from  the 
electroplated  coating  in  any  suitable  way,  as 
by  melting  the  record  or  by  contracting  it  by 
cold.     The  resulting  matrix  will  obviously  be 

30  a  cjiinder  carrying  on  its  bore  a  representa- 
tion in  negative  or  relief  of  the  original  rec- 

ord. From  the  matrix  or  mold  secured  in 
this  or  in  any  other  approved  way  we  make 
duplicates  by  a  process  of  immersion  or  dip- 

35  ping  of  the  matrix  or  mold  in  a  bath  of  mol- 
ten wax-like  material  from  which  the  dupli- 

cates are  to  be  secured,  whereby  a  coating  or 
covering  of  such  material  will  be  deposited 
upon  the  interior  of  the  matrix  or  mold  by 

40  reason  of  the  lower  temperature  of  the  matrix 
or  mold.  After  thus  securing  a  sufficiently 
thick  coating  of  material  on  the  interior  of 
the  matrix  or  mold  we  remove  the  latter  from 
the  bath,  carrying  the   deposited  material 

45  with  it,  and  we  properly  finish  tho  duplicate 
so  secured  by  reaming  its  interior  to  gage, 
trimming  one  of  its  ends,  and  afterward 
shrinking  the  duplicate  from  the  matrix  or 
mold. 

50      In  carrying  out  our  improved  process  we 

may  utilize  any  suitable  apparatus  for  the 
purpose,  and  the  apparatus  illustrated  in  the 
accompanying  drawings,  which  form  a  part 
of  this  specification,  is  merely  an  illustrative 
one  and  we  do  not  wish  to  be  limited  thereto.  55 

In  the  drawings,  Figure  1  is  a  sectional 
view  of  the  apparatus  and  mold  in  which  the 
deposit  or  coating  of  the  wax-like  material  is 
secured;  Fig.  2,  a  corresponding  view  of  the 
apparatus  for  properly  reaming  the  interior  60 
of  the  duplicates;  Fig.  3,  a  similar  view  of 
the  apparatus  employed  for  the  shrinking  of 
the  duplicates  from  the  matrix  or  mold,  and 
Fig.  4  an  enlarged  corresponding  view  of  one 
of  the  Kesulting  duplicates.  65 

In  all  of  the  above  views  corresponding 

parts  are  represented  bj'  the  same  numerals of  reference. 
1  represeuts  a  matrix  or  mold  carrying  on 

its  bore  th«  representation  of  the  record  which  70 
is  to  be  duplicated,  said  representation  being 
abviously  in  negative  or  relief.     This  matrix 
or  mold  is  made  by  any  approved  process  and 
is  not  a  part  of  our  invention. 

2  is  a  metal  cap  which  is  removably  fitted  75 
upon  the  upper  end  of  the  matrix  or  mold, 
with  its  bore  corresponding  in  diameter  with 
the  bore  of  the  matrix  or  mold. 

3  is  a  metal  disk  provided  with  a  handle  4, 
connected  to  side  bars  5  5  and  by  which  the  80 
disk  may  be  manipulated.  The  matrix  or 
mold  1  is  carried  by  the  disk  3,  as  shown.  An 
opening  6  in  the  disk  3  is  of  considerably  less 
diameter  than  the  bore  of  tho  matrix  or  mold, 
snd  around  said  openTng  6  and  within  the  85 
bore  of  the  matrix  or  mold  the  disk  may  be 
formed  in  negative  with  a  representation  7  of 
suitable  words  or  characters  to  indicate  the 

subject-matter  of  the  duplicated  record,  its 
source  of  origin,  &c.  90 

8  is  a  sheet-metal  receptacle  provided  with 
a  htindle  9  and  which  carries  the  disk  3  and 

the  matrix  or  mold  1,  as  shown.  The  recep- 
tacle 8  is  provided  with  an  opening  10 there- 

in, which  maybe  of  the  same  or  of  larger  size  95 
than  the  opening  6  in  the  disk  3. 

11  represents  a  tank  which  contains,  as 
indicated,  a  proper  supply  of  suitable  wax- 

like material  from  which  the  duplicates  are 
to  be  made  and  which  material  may  be  the  ibo 
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ordinary  couiinenjial  phonographic  coinposi- 
tions^uow  in  use.  The  material  in  the  tank 
11  may  be  kept  in  a  molten  condition  by  heat 
applied  in  any  suitable  way,  as  by  means  of 

5  a  gas-burner  12. 
In  carrrying  out  our  process  viih  the  ap- 

paratus so  far  described  we  place  the  matrix 
or  mold  on  the.disk  3  and  insert  the  latter,car- 
rying  the  matrix  or  mold  in  the  receptacle  8, 

lo  as  shown,  after  which  the  receptacle  8  is  im- 
mersed in  the  molten  material  within  the 

tank  ll,  which  is  permitted  to  enter  the  ma- 
trix or  mold  to  a  point  above  the  upper  end 

of  the  latter,  but  below  the  top  of  the  cap  2, 
15  so  that  the  material  fills  the  interior  of  the 

matrix  or  mold,  but  does  nbt  overflow  the 
same.  The  matrix  or  mold  is  thus  kept  im- 

mersed in  the  molten  material  for  the  desired 
time  required  to  secure  a  deposit  of  the  wax- 

20  like  material  of  the  required  thickness.  With 
the  ordinary  commercial  phonographic  com- 
pofiition  now  used  maintained  at  from  20°  to 
40"  above  its  melting-point  atid  with  a  ma- 

trix or  mold  having  a  thickness  of  about  one- 
25  fourth  of  an  inch  a-  deposit  of  material  will 

be  formed  on  the  interior  of  the  matrix  or 
mold  of  the  desired  thickness  after  an  immer- 

sion of  about  three  minutes.  Obviously, 
however,  this  time  will  vary  with  the  pecul- 

30  iat  conditions  under  which  the  process  may 
be  carried,  out;  but  in  no  instance  should  the 
matrix  or  niold  be  immersed  within  the  mol- 

ten material  for  a  long  enough  time  to  allow 
its  temperature  to  be  raised  suflSeiently  to 

35  permit  the  deposited  molten  material  thereon 
to  become  remelted.  The  reduced  tempera- 

ture of  the  matrix  or  mold  relative  to  the  tem- 
perature of  the  molten  material  causes  the  lat- 

tertobecomecoagnlatedorchilled  on  theintc- 
40  riorof  the  matrix  and  to  deposit  thereon  to  the 

thickness  desired.  This  chilling  also  makes 
the  outer  surface  of  the  resulting  duplicates 
much  smoother  than  is  the  case  with  dupli- 

cates made  by  a  mechanica;!  duplicating  proc- 
45  ess.  Owing  to  the  thinness  of  the  walls  of  the 

receptacle  8  the  metal  thereof  very  quickly  at- 
tains the  temperature  of  the  molten  material, 

80  that  none  of  the  molten  material  will  accu- 
mulate thereon.     It  will  be  understood  that 

50  the  matrix  or  mold  may  be  made  of  increased 
thickness  or  be  artificially  cooled  before  the. 
dipping  operation  when  the  composition  is  of 
a  character  requiring  an  increased  cooling  ef- 

fect to  secure  thedesired  thickness  of  deposit. 
55  When  the  desired  deposit  of  molten  material 

Is  secured,  the  receptacle  8  is  removed  from 
the  bath  of  molten  material  and  the  disk  3, 
carrying  the  mold,  is  removed  from  said  re- 

ceptacle.    Obviously  the  lower  edge  of  the 
60  resulting  duplicate  will  be  perfectly  true,  be- 

ing formed  by  the  portion  of  the  disk  3  be- 
tween the  opening  6  and  the  boi*e  of  the  ma- 

trix or  mold,  and  if  a  representation  7  is 
formed  on  that  portion  of  the  disk  such  rep- 

65  resentation  will  be  cast  in  the  bottom  end  of 
the  duplicate.    The  cap  3  is  now  removed  from  I 

the  matrix  or  mold  \nd  the  upper  end  of  the 
duplicate  is  trimmed  off  flush  with  the  upper 
surface  of  the  matrix  or  mold  by  any  desired 
form  of  cutting-tool.  The  matrix  or  mold,  70 
which  has  a  slightly- tapered  enter  surf-ace,  is 
now  placed  in  a  tapered  chuck  13,  as  shown 
in  Fig.  2,  which  chuck  is  provided  with  a  wa- 

ter-jacket 14,  through  which  cold  water  may 
circulate  in  order  that  the  matrix  or  mold  75 

may  b©  kept  cold  enough  to  maintain  the  re- 
sulting duplicate  or  at  least  the  outer  surface 

thereof  in  a  chilled  and  hardened  condition. 
The  chuck  13  being  rotated  in  any  suitable 
way,  a  reaming-tool  15,  held  at  an  angle  to  80 
give  the  desired  taper  to  the  bore  of  the  du- 

plicate, is  introduced  within  the  same,  and 
by  reason  of  the  cut-away  portions  16  in  said 
reaming-tool  a  series. of  ribs  will  be  formed 
on  the  duplicate,  as  shown  in  Fig.  4,  by  which  85 
the  latter  will  be  properly  held  upon  the  man- 

drel of  the  reproducing-phonograph  in  the 
usual  way.  The  reaming-tool  15  is  carried 
by  the  usual  slide-head  17  of  the  lathe,  and 
the  depth  of  cut  of  said  tool  is  limited  by  a  90 
regulating-screw  18,  as  shown.  This  ream- 

ing of  the  interior  of  the  duplicate  is  prefer- 
ably carried  on  before  the  resulting  duplicate 

has  cooled  sufficiently  to  become  hard  and 
before  it  has  contracted  from  the  bore  of  the  95 
matrix,  whereby  the  reaming  operation  can 
be  carried  on  effectively  and  smoothly.  After 
the  interior  of  the  duplicate  has  been  prop- 
erlj'  reamed,  as  explained,  the  matrix  or  mold 
is  removed  from  the  chnck  13  and  inserted  in  100 

a  cooling-mold  19,  having  a  water-jacket  20 
and  through  which  cold  water  may  circulate, 
the  matrix  or  mold  being  kept  in  the  cooling- 
mold  until  the  resulting  duplicate  has  con- 

tracted sufficiently  to  enable  it  to  be  removed  105 
from  the  matrix  or  mold,  whereupon  the  op- 

eration will  be  completed.  By  reaming  the 
interior  of  the  resulting  duplicates,  as  ex- 

plained, to  form  a  series  of  ribs  therein  the  du- 
plicates may  be  made  much  thinner  than  the  110 

ordinary  original  records,  and  hence  more  eco- 
nomically,  it  being  of  course  understood  that 
the  material  removed  by  the  reaming-tool 
will  be  used  for  the  manufacture  of  subse- 

quent duplicates.  1 15 
While  our  improved  process  is  particularly 

adapted  for  the  manufacture  of  duplicate 
records,  it'will  be  understood  that  the  proc- 

ess may  be  carried  out  in  coijnection  with  the 
manufacture  of  phonograph-blanks  by  em-  120 
ploying  a  matrix  or  mold  having  a  smooth 
bore,  in  which  a  deposit  may  accumulate  by 
a  process  of  immersion,  as  described.  The 
deposited  blank  will  be  reamed  on  its  inte- 

rior, trimmed  on  its  outer  edge,  and  removed  125 
by  shrinking  orotherwise  in  exactly  the  same 
way  as  that  described  in  connection  with  the 
manufacture  of  duplicate  records.  Such  a 
process'not  only  provides  for  the  cheap  and 
effective  manufacture  of  phonograph-blanks,  130 
but  by  its  carrying  out  a  superior  article  is 
prodnced    since  the  record  -  surface  of  the 
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blanks^  will  be  smooth  and  calendered  In  ap- 
pearance. With  puch  blanks  therefore  after 

having  received  a  record  in  anj'  suitable  way 
the  reprodnetion  will  be  smoother  and  freer 

5  of  extraneous  sounds  than,  reproductions  ob- 
tained from  records  made  on  other  blanks. 

We  do  not  claim  herein  the  apparatus  above 
described  for  carrying  our  invention  into  ef- 

fect, since  such  apparatus  is  made  the  sub- 
lo  ject  of  our  companion  application  filed  on 

even  date  herewith  and  numbered  seriallv 
25,392. 
Having  now  described  our  invention,  what 

we  cljiim  as  new,  and  desire  to  secure  by  Let- 
15  ters  Patent,  is  as  follows: 

1.  The  method  of  making  a  cylindrical  pho- 
nographic surface,  wliich  consists  in  imm.ers- 

ing  a  continuous  tubular  mold  in  a  molten 
wax-like  coagulable  material,  whereby  the 

20  material  will  accumulate  on  the  bore  of  the 
mold  and  will  chill  thereon  in  a  layer  of  the 
desired  thickness,  then  in  contracting  the  de- 

posited material,  and  finally  in  removing  it 
longitudinally  from  the  mold,  substantial!}' 

25  as  set  forth. 
2.  The  method  of  duplicatiugphonographic 

records,  which  consists  in  immersing  a  con- 
tinuous cylindrical  mold  or  matrix  carrying 

the  record  in  relief  on  its  bore  in   a  molten 

30  wax-like  coagulable  material,  whereby  the 
material  will  accumulate  on  the  bore  of  the 
matrix  or  mold  and  chill  thereon  in  a  layer 
of  the  desired  thickness,  then  in  contracting 
the  deposited  material,  and  finally  in  remov- 

35  ing  it  byadirectlongitudinal  movementfrom 
the  matrix  or  mold,  substantially  as  set  forth. 

3.  The  method  of  duplicatingphonographic 
records,  which  consists  in  immersing  a  mold 
or  matrix  carrying  the  record  in  relief  on  its 

40  bore  in  a  molten  wax-like  coagulable  mate- 
rial, wherebj'  the  material  will  accumulate 

on  the  bore  of  the  matrix  or  mold  and  chill 

thereon  in  a  laj'er  of  the  desired  thickness, 
in  finishing  the  bore  of  the  duplicate  so  se- 

45  cured,  and  in  separating  the  duplicate  from 
the  matrix  or  mold,  substantially  as  set  forth. 

4.  The  method  of  duplicatingphonographic 
records,  which  consists  in  immersing  a  mold 
or  matrix  carrying  the  record  in  relief  on  its 

50  bore  in  a  molten  wax-like  .coagulable  mate- 
rial, whereby  the  material  will  accumulate 

on  the  bore  of  the  matrix,  or  mold  and  chill 
thereon  in  a  layer  of  the  desired  thickness, 
in  finishing  +he  bore  of  the  duplicate  so  se- 

75 

cured,  and  in  shrinking  the  duplicate  from  55 
tTiG  matrix  ormold,  substantially  as  set  forth. 

5.  The  method  of  duplicatingphonographic 
records,  which  consists  in  immersing  a  mold 
or  matrix  carrying  the  record  in  relief  on  its 
bore  in  a  molten  wax-like  coagulable  mate-  60 
rial,  whereby  the  material  will  accumulate 
on  the  bore  of  the  matrix  or  mold  and  chill 

thereon  in  a  laj'er  of  the  desired  thickness, 
in  finishing  the  bore  of  the  duplicate  so  se- 

cured before  the  latter  has  become  hard,  and  C5 
in  separating  the  duplicate  from  the  matrix 
or  mold,  substantially  as  set  forth. 

6.  Themethod  of  duplicatingphonographic 
records,  which  consists  in  -immersing  a  ma- 

trix or  mold  carrying  the  record  in  relief  on  70 
its  bore  in  a  molten  wax-like  coagulable  ma- 

terial which  is  excluded  from  the  exterior  of 
the  matrix  or  mold  and  only  enters  the  bore 
thereof,  whereby  the  reduced  temperature  of 
the  matrix  or  mold  causes  the  material  to 
chill  on  the  bore  and  accumulate  in  a  layer 
of  the  desired  thickness,  in  removing  the  ma- 

trix or  inold  from  the  molten  material,  in 
trimming  the  bore  of  the  duplicate  so  se- 

cured, and  in  separating  the  duplicate  from  85 
the  matrix  or  mold,  substantially  as  setforth. 

7.  The  method  of  duplicatingphonographic 
records,  which  consists  in  immersing  a  ma- 

trix or  mold  carrying  the  record  in  relief  on 
its  bore  in  a  molten  wax-like  coagulable  ma-  85 
terial  which  is  excluded  from  the  exterior  of 
the  matrix  or  |nold  and  only  enters  the  bore 
thereof,  whereby  the  reduced  temperature  of 
th.e  matrix  or  mold  causes  the  material  to 

chill  on  the  borQ  and  accumulate  in  a  laj'er  96 
of  the  desired  thickness,  in  removing  the  ma- 

trix or  mold  from  the  molten  material,  then 
in  maintaining  the  reduced  temperature  of 
the  matrix  or  mold  while  the  interior  of  the 
duplicate  is  finished,  and  finally  in  further  95 
reducing  the  temperature  of  the  matrix  or 
mold  to  cause  the  resulting  duplicate  to  be 
contracted,  whereby  it  may  be  removed  by  a 
direct  longitudinal  movement,  substantially 
as  set  forth.  100 

This  specification  signed  and   witnessed 
this  17th  day  of  July,  1900. 

WALTER  HENRY  MILLER. 
JONAS  WALTER  AYLSWORTH. 

Witnesses: 
J.  L.  Evans, 
Henry  Wachenfeld. 
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To  (til  ii-hohi  ih  niaij  cothccru,: 
Be  it  known  that  we,  .Tonas  Walter 

Ayls'worth,  residing-  at  East  Orange,  and 
AYai.ter  IIenrv  Miller,  residing  at  Orange, 

5  in  the  county  of  Essex  and  State  of  New  Jer- 
sey, citizens  of  the  United  States,  have  in- 

vented a  certain  new  and  u.sefnl  Appxratus 
for  Duplicating  Phonographic  Records,  of 
wliich  the  following  is  a  specification. 

lo  Our  invention  relates  to  an  improved  ap- 
paratus for  duplicating  phonographic  records. 

In  an  application  for  Letters  Patent  filed  on 
even  date  herewith,  and  numbered  serially 
25,391,  we  describe  an  improved  process  or 

15  methed  for  duplicating  plionographic  records, 
which  consists  in  immersing  in  a  bath  of 
molten  wax -like  coagulable  material  a  ma- 

trix or  mold  which  carries  on  its  bore  the  rep- 
resentation innegaliveor  relief  of  the  record 

20  to  be  duplicated,  whereby  the  molten  mate- 
rial will  fill  the  bore  of  the  matrix  or  mold, 

but  will  be  excluded  from  its  exterior,  the 
reduced  temperature  of  the  matrix  or  mold 
relative  to  the  molten  material  causing  the 

25  latter  to  coagulate  or  chill  upon  the  bore  of 
the  matrix  until  a  laj'er  of  the  desired  thick- 

ness has  been  secured,  after  which  the  ma- 
trix or  mold  is  removed  from  the  bath  of 

molten  material  and  the  bore  of  the  duplicate 
30  finished  by  a  reaming-tool,  the  resulting  du- 

plicate being  finally  removed  from  the  matrix 
or  mold  bj' shrinking. 

The  object  of  our  present  invention  is  to 
provide  an  improved  apparatus  by  whicli  the 

35  process  in  (luestion  may  be  expeditiously  car- 
ried out. 

In  order  that  our  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  a  part  of  this 
40  specification,  and  in  wliich — 

Figure  1  is  a  sectional  view  of  the  appafa- 
tus  and  mold  in  which  tlie  depositor  coating 
of  the  wax-like  material  is  secured;  Fig.  2, 
a  corresponding  view  of  the  apparatus  for 

45  properly  reaming  the  interior  of  the  dupli- 
cates; Fig.  3,  a  similar  view  of  the  appara- 

tus employed  for  the  shrinking  of  the  dupli- 
cates from  the  matrix  or  mold,  and  Fig.  4  an 

enlarged  corresponding  view  of  one  of  the  re- 
50  suiting  duplicates. 

In  allof  the  above  views  correspondingparts 
are  represented  by  the  same  numerals  of  ref- 
erence. 

1  represents  a  matrix  or  mold  carrying  on 
its  bore  the  representation  of  the  record  which  55 

is  to'  be  duplicated,  said  representation  being 
obviously  in  negative  or  relief.     This  matrix 
or  mold  is  made  by  any  approved  process 
and  is  not  a  part  of  our  invention. 

2  is  a  metal  cap,  which  is  removably  fitted  60 
upon  the  .upper  end  of  the  matrix  or  mold, 
with  its  bore  corresponding  in  diameter  with 
the  bore  of  the  matrix  or  mold. 

3  is  a  metal  disk  provided  with  a  handle  4, 
connected  to  side  bars  5  0  and  by  which  the  65 
disk  may  be  manipulated.  The  matrix  or 
mold  1  is  carried  by  the  disk  3,  as  shown. 
An  opening  G  in  the  disk  3  is  of  considerably 
less  diameter  than  the  bore  of  the  matrix  or 
mold,  and  around  said  opening  6  and  within  70 
the  bore  of  the  matrix  or  mold  the  disk  may 
be  formed  in  negative  with  a  representation 
7  of  suitable  words  or  characters  to  indicate 

the  subject-matter  of  the  duplicated  record, 
its  source  of  origin,  &c,  75 

8  is  a  sheet- metal  receptacle  provided  with 
a  handle  9  and  which  carries  the  disk  3  and 

the  matrix  or  mold  1,  as  shown.  The  recep- 
tacle 8  is  provided  with  an  opening  10  therein, 

which  may  be  of  the  same  or  of  larger  size  80 
than  the  opening  G  in  the  disk  3. 

11  represents  a  tank,  which  contains,  as  ia- 
dicated,  a  proper  supply  of  suitable  wax-like 
material  from  which  the  duplicates  are  to  be 

made,  and  which  material  may  be  the  ordi-  85 
na;ry  commercial  phonographic  compositions 
now  in  use.  The  material  in  the  tank  11  may 
be  kept  in  a  molten  condition  by  heat  applied 
in  any  suitable  way,  as  by  means  of  a  gas- 
burner  12.  90 

In  carrying  out  our  process  with  the  appa- 
ratus so  far  desciibed  we  place  the  matrix  or 

mold  on  the  disk  3  and  insert  the  latter,  carry- 
ing the  matrix  or  mold  in  the  receptacle  8,  as 

shown,after  which  the  receptacle  8  isimmer.sed  95 
in  the  molten  material  within  the  tank  11, 
which  is  permitted  to  enter  the  matrix  or  mold 
to  a  point  above  the  upper  end  of  the  latter,but 
below  the  top  of  the  cap  2,  so  that  the  material 
flUsthe  interior  of  the  matrix  or  mold, but  does  100 
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not  overflow  tho  same.  Tlio  matrix  or  mold 
is  tlius  kept  immersed  in  the  molten  material 
Tor  the  desired  time  required  to  secure  a  de- 

posit of  the  wax-lilfe  material  of  the  required 
5  thickness.  The  reduced  temperature  of  the 

matrix  or  mold  relative  to  the  temperature 
of  the  molten  material  causes  the  latter  to 
become  coagulated  or  chilled  on  the  interior 
of  the  matrix  and  to  deposit  thereon  to  the 

lo  thickness  desired.  This  chilling  also  makes 
the  outer  surface  of  the  re.sulting  duplicates 
much  smoother  than  is  the  case  with  dupli- 

cates made  by  a  mechanical  duplicating  proc- 
ess.    Owing  to  the  thinness,  of  the  \Yails  of 

15  the  receptacle  8,  the  metal  thereof  very 
quickly  attains,  the  temperature  of  the  mol- 

ten material,  so  that  none  of  the  molten  mate- 
rial will  accumulate  thereon.  When  the  de- 

sired depositof  molten  material  is  secured, the 
20  receptacle  8  is  removed  from  the  bath  of  molten 

material  and  the  disk  3,  carrying  the  mold, 
is  removed  from  said  receptacle.  Obviously 
the  lower  edge  of  tiie  resulting  duplicate  will 
be  perfectly  true,  being  formed  by  the  por- 

25  tion  of  the  disk  3  between  the  opening  G  and 
the  bore  of  the  matrix  or  mold,  and  if  a  rep- 

resentation 7  is  formed  on  that  portion  of  the 
disk  such  representation  will  be  cast  in  the 
bottom  end  of  the  duplicate.     The  cap  2  Is 

30  now  removed  from  the  matrix  or  mold  and 
the  upper  end  of  the,  duplicate  is  trimmed  off 
flush  with  the  upper  surface  of  tho  matrix  or 
mold  by  any  desired  form  of  cutting-tool. 
The  matrix  or  mold,  which  has  a  slightly- 

35  tapered  outer  surface,  is  now  placed  in  a 
tapered  chuck  13,  as  shown  in  Fig.  2,  which 
chuck  is  provided  with  a  water-jacket  14, 
through  which  cold  water  may  circulate  in 
order  that  the  matrix  or  mold  may  be  kept 

40  cold  enough  to  maintain  the  resulting  dupli- 
cate, or  at  least  the  outer  surface  thereof,  in 

a  chilled  and  hardened  condition.  The  chuck 
13  being  rotated  in  any  suitable  way,  a  ream- 
ing-tool  15  is  introduced  within  the  same, 

45  and  by  reason  of  the  cut-away  portions  10 
in  said  reaming-tool  a  series  of  ribs  will  be 
formed  on  the  duplicate,  as  shown  in  Fig.  4, 
by  which  the  latter  will  be  properlj'  held  upon 
the  mandrel  of  the  reproducing-phonograph 

50'  in  the  usual  way.  The  reaming-tool  15  car- 
ries oa-one  face  an  auxiliary  cutting-blade 

17,  as  shown,  pivoted  at  one  end  and  adjust- 
able at  the  other  by  means  of  adjusting-screws 

18.  By  changing  the  inclination  of  this  cut- 
55  ting-blade  17  the  depth  and  taper  of  the  ribs 

can  be  regulated  with  the  utmost  certainty, 
so  that  the  record  can  be  accurately  fitted  to 
the  tapered  mandrel  of  the  reproducing  in- 
iStrument.    In  other  words,  the  ribs  which  are 

60  formed  by  the  cut-away  portion  16  of  the 
reaming-tool  will  by  the  auxiliary  blade  17  be 
cut  to  gradually-increasing  diameters  from 
one  end  of  the  duplicate  to  the  other,  so  that 
the  duplicate  will  be  frictionally  received 

65  upon  the  usual  tapered  mandrel.  The  ream- 
ing-tool 15  is  carried  by  the  usual  slide-head 

19  of  tho  lathe,  and  the  doptli  of  cut  of  said 

tool  is  limited  by  a  regulating-screw  20,  as 
shown.-    After  the  interior  of  the  duplicate 
has  been  properly  reamed,,  as  explained,  the  70 
matrix  or  mold  is  removed  from  the  chuck 
13  and  inserted  in  a  cooiing-mold  21,  having 
a  water-jacket  22,  and  through  which  cold 
water  may  circulate,  the  matrix  or  mold  be- 

ing kept  in  the  cooling-mold  until  the  result-  75 
ing  duplicate  has  contracted  sufficiently  to 
enable  it  to  be  removed  from  the  matrix  or 
mold,  whereupon  the  operation  will  be  com- 

pleted.    By  reaming  the  interior  of  the  re- 
sulting duplicates,  as  explained,  to  form  ase-  80 

ries  of  ribs  thei-ein  the  duplicates  doay  be 
made' much  thinner  than  tho  ordinary  origi- 

nal records,  and  hence  more  economically,  it 
being  of  course  understood  that  the  material 
removed  by  the  reaming-tool  will  be  used  for  85 
the  manufacture  of  subsequent  duplicates. 

Having  nowdescribed  our  invention,  what 
we  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows: 
1.  An  improved  apparatus  for  duplicating  90 

phonogi'aphic  records,  compfising  a  recep- 
tacle carrying  a  matrix  or  mold,  the  latter 

hayipg  the  record  in  relief  on  its  bore,  and 
an  opening  in  said  receptacle  concentric  with 
the  bore  of  the  matrix  or  mold,  whereby  the  95 
receptacle  with  the  matrix  or  mold  ruay  be 
immersed  in  a  bath  of  molten,  wax-like  ma- 

terial to  fill  the  bore  of  the  matrix  or  mold 
but  to  be  e.xcluded  from  its  exterior,  substan- 

tially as  set  forth.  100 
2.  An  improved  apparatus  for  duplicating  t 

phonographic  records,  comprising  a  recep- 
tacle having  an  opening  in  its  bottom,  a  disk 

carried  by  the  receptacle  and  having  a  corre- 
sponding opening,  and  a  matrix  or  mold  seat-  los 

ed  upon  said  disk  with  its  bore  concentric 
with  the  opening  therein,  whereby  the  recep- 

tacle with, the  matrix  or  mold  maj^  be  im- 
mersed in  a  bath  of  molten,  wax-like  material 

to  fill  the  bore  of  the  matrix  or  mold  but  to  no 
be  excluded  from  its  exterior,  substantially 
as  set  forth. 

3.  An  improved  apparatus  for  duplicating 
phonographic  records,  comprising  a  recep- 

tacle having  an  opening  in  its  bottom,  a  disk  115 
carried  by  the  receptacle  and  having  a  cor- 

responding opening,  and  a  matrix  or  mold 
seated  upon  said  disk  with  its  bore  concen- 

tric with  the  opening  therein,  whereby  the 
receptacle  with  the  matrix  or  mold  may  be  120 
immersed  in  a  bath  of  molten,  .wax-like  ma- 

terial to  fill  the  bore  of  the  matrix  or  mold 
but  to  be  excluded  from  its  exterior,  the  disk 
being  provided  between  the  opening  therein 
and  tjie  bore  of  the  matrix  or  mold  with  a  125 
representation  to  be  molded  upon  the  end  of 
the  desired  duplicates,  substantially  as  set 
forth. 

4.  An  improved  apparatus  for  duplicating 
phonographic  records,  comprising  a  recep-  130 

tacle  having  an  opening  in  its  bottom,  a"ma- trix  or  mold  seated  over  said  opening  and  car- 
rying on  its  bore  the  representation  in  re- 

lief of  the  record  to  bo  duplicated,  and  a  re- 
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movable  cap  cariied  by  the  upper  end  of  the 
tnatrix  or  mold,  whereby  by  ininiersing  the 
receptacle  in  a  bath  of  molten  material  the 
latter  may  enter  the  bore  of  the  matrix  or 
mcM  above  the  upper  end  thereof  without 
overflowing  to  contact  with  its  exterior,  sub- 
etentially  as  set  forth. 

5.  An  improved  apparatus  for  making  du- 
plicate phonographic  records,  comprising  a 

.matrix  or  mold  carrying  on  its  bore  the  rep- 
resentation of  the  record  to  be  duplicated,  a 

disk  upon  which  said  matrix  or  mold  is  seat- 
ed, said  disk  carrying  concentrically  within 

the  bore  of  the  m?itrix  or  mold  a  designation 
of  such  record,  and  means  for  depositing 
molten  material  within  the  matrix  or  mold 
and  upon  said  disk,  whereby  the  duplicate 
record  will  be  formed  and  its  designation  be 
simultaneously  cast  or  impressed  upon  the 
end  thereof,  substantially  as  and  for  the  pur- 

poses set  forth. 
6.  An  improved  apparatus  for  duplicating 

phonographic  records,  comprising  the  com- 
bination with  means  for  securing  a  deposit  of 

a  wax-like  coagulable  material  upon  the  boro 

of  a  matrix  or  mold  which  carries  the  repre- 
sentation of  the  record  to  be  duplicated,  of 

means  for  finishing  the  interior  of  the  dupli- 
cate while  the  latter  is  in  position  within  the 

matrix  or  mold,  substantially  as  set  forth.      30 
7.  An  improved  apparatus  for  duplicating 

phonographic  records,  comprising  the  com- 
bination with  means  for  securing  a  deposit  of 

a  wax-like  coagulable  material  upon  the  bore 
of  a  matrix  or  mold  which  carries  the  repre-  35 
sentation  of  the  record  to  be  duplicated,  of 
means  for  forming  within  the  duplicate  while 
the  latter  is  in  position  in  the  mold  a  series 
of  concentric  ribs  of  gradually-increasing  di- 

ameters from  one  end  of  the  duplicate  to  the  40 
other,  whereby  the  duplicate  may  be  properly 
received  upon  a  tapered  mandrel,  substan- 

tially as  set  forth. 
This  specification  signed  and  witnessedthis 

17th  dav  of  July,  1900. 
JONAS  W4LTER  AlLSWOKTH. 
WALTER  DENRl   MILLER. 

Witnesses: 
Jos.  Evans, 
Elizabeth  Evans. 
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THOMAS  HENRY  STEVENS,  OF  EAST  ST.  KILDA,  VICTORIA. 

CARRIAGE  TRAVELING  GEAR  FOR  PHONOGRAPH-MACHINES, 

SPECIFICATION  forming  part  of  Letters  Patent  No.  683,712,  dated  October  1, 1901. 

Application  filed  March  23,  1901.    Serial  No.  52,601,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Henry  Ste- 

vens, showman ,  a  subject  of  the  King  of  Great 
Britain  and  Ireland,  residing  at  301  Inkerman 

5  street,  East  St.  Kilda,  in  thecounty  of  Bonrke, 
State  of  Victoria,  Commonwealth  of  Austra- 

lia, have  invented  certain  new  and  useful  Im- 
provements in  the  Carriage  Traveling  Gear  of 

Phonograph-Machines,  of  which  the  follow- 
lo  ing  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 
traveling  gear  for  the  carriage  of  phonographs 
which  shall  cause  the  operator  but  little  trou- 

ble and  shall  produce  a  better  result. 
15  In  some  of  the  machines  in  use  I  have  found 

the  rotating  thread  which  operated  the  car- 
riage was  too  fine  and  therefore  too  delicate. 

It  harbored  dust.  Even  if  only  in  the  finest 
particles  this  dust  gathered  on  the  screw  and 

20  could  only  be  removed  by  the  closest  of  care 
and  watchfulness.  Unless  this  was  done  an 
imperfect  contact  was  thereby  made  with  the 
part-nut  which  j  umped.  This  interfered  with 
the  quality  of  the  reproduction  from  the  rec- 

25  ord  and  materially  affected  the  clearness  and 
volume  of  the  delivery;  but  with  my  inven- 

tion by  the  aid  of  a  dust-shield  protecting  a 
greater  portion  of  the  screw  and  the  intro- 

duction of  an  intermediate  shaft  permitting 
30  the  use  of  a  coarser  thread  a  better,  a  less 

ragged,  and  less  interrupted  tone  is  emitted, 
which  is  far  more  agreeable  and  natural,  and 
therefore  intelligible  to  the  human  ear. 
My  invention  consists  of  a  dust-shield  es- 

35  tending  over  the  feed-screw  of  a  carriage  trav- 
eling gear  for  phonographs  from  one  side 

of  said  screw,  an  arm  extending  under  said 
shield  and  over  said  screw  from  the  other  side 

thereof,  a  half-nut  carried  by  the  arm  and 
40  engaging  the  screw,  the  said  arm  being  con- 

nected with  and  moving  the  carriage  of  the 
machine. 

Referring  to  the  drawings  which  form  a 
part  of  this  specification,  Figure  1  represents 

45  a  plan  of  the  traveling  gear,  which  is  broken 
through  the  middle  for  the  convenience  of 
illustration.  Portions  of  the  record-holding 
cylinder  and  the  carriage-arm  above  it  are 
seen.     Fig.  2  is  an  end  elevation  looking  at 

50  the  outside  end  of  the  parts.     Fig.  3  is  a  ver- 
tical section  through  X  X,  Fig.  1 

a  perspective  view  of  the  dust-shield 
Fig.  4  is 

Similar  letters  of  reference  indicate  similar 
or  corresponding  parts  where  they  occur  in 
the  several  views.  55 

On  reference  to  the  drawings  it  will  be  seen 
that  A  is  the  record-holding  cylinder,  and  B 
the  record-shaft.  This  is  rotated  by  the  belt- 
pulley  C.  Upon  the  shaft  B  is  a  pinion  D, 
which  gears  into  a  wheel  E  upon  the  combi-  60 
nation  intermediate  shaft  and  screw-thread 
F.  Upon  the  top  of  this  combination  inter- 

mediate shaft  and  screw-thread  rests  the  part- 
nut  G.  The  part-nut  G  is  secured  to  the  nut- 
arm  II  on  the  sleeve  J,  which  sleeve  travels  65 
longitudinally  upon  the  rod  K.  On  the  end 
of  the  sleeve  J  is  the  carriage-arm  L,  which 
ovei'hangs  the  record. 
Through  the  bed  of  the  frame  M  are  made 

holes  to  accommodate  the  protuberances  N  on  70 
the  bottom  edge  of  the  dust-shield  O.     This 
shield  has  clearance  portions  removed  at  each 
end  to  permit  of  the  arm  (when  the  carriage 
is  at  the  extremity  of  its  travel  at  either  end) 
to  be  lifted.     In  section  the  dust-shield  some-  75 
what  resembles  the  letter  L  inverted.     A  han- 

dle P  enables  it  to  be  lifted  for  the  occasional 

cleansing  of  the  thread  and  the  part -nut. 
The  depending  lip  Q  of  the  dust-shield,  as 
seen  in  Fig.  3,  is  sufficiently  high  above  the  80 
nut-arm  H  to  permit  the  said  arm  by  catch- 

ing hold  of  the  carriage  being  partially  lifted 

off  the  record.     "When  this  is  done,  the  sleeve 
and  nut-arm  and  part-nut  can  be  moved  lon- 

gitudinally until  the  said  nut-arm  is  at  either  85 
extremity  of  its  travel,  where  it  reaches  the 
clearance  portions  and  can  be  lifted  right  back 
through  the  said  portions. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters  90 

Patent,  is — 1.  In  a  carriage  traveling  gear  for  phono- 
graph-machines, the  combination  with  a  feed- 

ing-screw shaft  of  a  dust -shield  extending 
over  the  said  screw  from  one  side  thereof,  an  95 
arm  extending  under  said  shield  and  over  the 
said  screw  from  the  other  side  thereof,  a  half- 
nut  carried  by  the  arm  and  engaging  the 
screw,  the  said  arm  being  connected  with  and 
moving  the  carriage  of  the  machine,  substan-  100 
tially  as  described. 

2.  The  improvement  in  the  carriage  travel- 
ing gear  of  phonograph-machines  consisting 

of  a  dust-shield  of  the  section  of  an  inverted 
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L  liavingalifting-haudle  thereon,  depending 
lip,  clearance  portions  at  each  end  and  pro- 

tuberances on  the  bottom  edge  falling  into 
holes  to  accommodate  same  in  the  bed  of  the 

S  machine  all  as  and  for  the  purposes  hereinbe- 
fore described  and  as  illustrated  in  the  draw- 

ings. 
3.  In  a  carriage  traveling  mechanism  for 

phonograph-machines,  the  combination  with 
lo  a  record-shaft  of  a  carriage-shaft  arranged 

parallel  therewith,  a  feeding -screw  located 
between  the  record-shaft  and  the  carriage- 
shaft,  an  arm  engaging  the  screw  and  pro- 

jecting laterally  therefrom  for  moving  the  ma- 
15  chine-carriage  and  a  shield  mounted  on  the 

machine  and  extending  upwardlj^  between 
the  record-shaft  and  the  feed-screw,  the  said 
shield  being  bent  over  the  feed-screw  for  ex- 

cluding dust  therefrom,  the  arrangement  of 
the  shield  being  such  that  it  will  not  inter- 

fere with  the  movement  of  the  carriage-actu- 
ating arm,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  to  this  specification  in  the  presence  of 
two  witnesses. 

THOMAS  HENRY  STEVENS. 

Witnesses: 
Edwin  Phillips, 
Cecil  W.  Le  Plastrier. 

20 
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ADEMOR  N.  PETIT,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF  AND 
ALBERT  O.  PETIT,  OF  SAME  PLACE. 

METHOD  OF  MAKING   DUPLICATE  SOUND-RECORDS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  683,862,  dated  October  1,  1901. 

Application  filed  November  28,  1900,    Serial  No,  37,992,    (No  specimens,) 

To  all  xvliom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  .Tersej^  have  invented  an  Improvement  in 
Methods  of  Making  Duplicate  Sound -Rec- 

ord Cylinders,  of  which  the  following  is  a 
specification. 

Heretofore  phonogram-blanks  of  wax  com- 
lo  position  have  been  cast  and  thereafter  trued 

with  heated  tools  and  the  record  of  sound  af- 
terward engraved  or  cut  thereon  and  matri- 

ces of  such  sound-records  hav^e  been  formed 
and  duplicate  records  made  therefrom. 

15  My  invention  relates  to  the  method  of  mak- 
ing a  duplicate  sound-record  cylinder;  and  in 

carrying  out  my  invention  I  employ  a  matrix- 
body — that  is  to  say,  a  matrix  of  a  sound- 
record  made  and  backed  up  in  substantial 

20  shape  in  any  manner  well  known  in  the  art, 
a  hollow-core  device  to  which  the  same  is  re- 

movably connected,  a  perforated  hollow  base 
and  a  tubular  center  received  within  the  core 
and  base,and  means  for  forcing  the  matrix  and 

25  core  down  into  the  base  and  causing  composi- 
tion material  rendered  fluid  by  heat  and  held 

in  said  hollow  base  to  flow  upward  between  the 
matrix  and  core  under  pressure  to  fill  the  in- 

terstices of  the  matrix  and  when  set,  cooled, 
30  and  removed  to  form  the  duplicate  sound- 

record.  I  also  provide  means  for  the  escape 
of  the  confined  air  and  thereafter  of  a  small 
quantity  of  the  fluid  composition  to  prove 
the  absence  of  the  air  and  which  means  are 

35  closed  or  shut  off  before  final  pressure  is  ap- 
plied to  consolidate  the  composition  material 

in  forming  the  duplicate  record  and  compel 
the  composition  to  fill  all  the  delicate  por- 

tions of  the  matrix.     I  also  ijrovide  means 
40  for  cooling  the  duplicate  sound-record  from 

inside  and  means  for  thereafter  removing  the 
core  to  liberate  the  duplicate  record  from  the 
matrix. 

In  the  drawings,  B^igure  1  is  a  vertical  sec- 
45  tion  and  partial  elevation  representing  my 

improvement.  Fig.  2  is  a  plan  of  the  head 
portion  connecting  the  matrix  and  the  hol- 

low core  together  with  the  devices  connected 
thereto  for  permitting  the  escape  of  the  air. 

50  Fig.  3  is  an  inverted  plan  of  the  pressure-cap  of 
the  press.     Fig.  4  is  a  partial  sectional  plan 

at  X  xoi  Fig.  ] ,  showing  a  guide-pin  between 
the  hollow  base  and  the  matrix  to  insure  the 
vertical  movement  of  the  parts  with  reference 
to  one  another.  Fig.  5  is  a  vertical  section  55 
illustrating  the  removal  of  the  duplicate 
record-core  and  matrix  from  the  hollow  base. 

Fig.  6  is  a  longitudinal  section  of  the  dupli- 
cate record  as  removed  from  the  core  and 

matrix,  and  Fig.  7  is  a  longitudinal  section  60 
of  the  completed  duplicate  record. 
The  matrix  or  body  a  is  prepared  in  anj' 

manner  well  known  in  the  art.  One  end  of 

the  body  is  provided  with  a  peripheral  screw- 
thread.  65 

h  represents  the  hollow  core,  preferablj'^  ta- 
pering and  agreeing  in  dimensions  with  the 

mandrel  of  a  phonograph  or  record-reproduc- 
ing machine.  One  end  of  this  hollow  core  is 

reduced  and  provided  with  a  peripheral  screw-  70 
thread.  The  head  c  is  provided  with  perfo- 

rations 2  and  with  annular  screw-surfaces  3  4, 
the  hollow  core  h  screwing  to  the  head  at  the 
screw-surface  4  and  the  matrix  screwing  to 
the  head  at  the  screw-surface  3.  In  this  man-  75 
ner  the  matrix  and  the  hollow  core  are  con- 

nected together  and  maintained  at  a  distance 
apart,  the  annular  cavity  between  the  same 
agreeing  approximately  with  the  finished  du- 

plicate record.  80 
In  the  upper  surface  of  the  head  c  I  pro- 

vide a  ring  d  with  perforations,  and  the  said 
ring  d  is  provided  with  a  notched  or  cut-away 
portion  for  the  swinging  arm  e,  pivoted  to 
the  head  and  provided  with  a  rounded  end  85 
adjacent  to  the  ring  d  and  bearing  in  a  recess 
in  said  ring.  In  the  normal  position  of  the 
ring  the  head  and  the  swinging  arm  e  in  the 
position  shown  in  Figs.  1  and  2,  the  perfora- 

tions 2  in  the  head,  and  the  perforations  in  90 
the  ring  (/  coincide;  but  when  the  arm  e  is 
moved  to  turn  the  ring  d  slightly  the  respec- 

tive perforations  are  thrown  out  of  alinement 
and  the  openings  cut  off. 

I  provide  a  hollow  base  /,  adapted  to  re-  95 
ceive  closely  within  the  same  the  matrix- 
body,  and  a  guide-pin  7  (see  especially  Figs. 
1  and  4)  is  inserted  in  a  groove  in  the  hollow 
base  and  bears  in  a  groove  in  the  matrix- 
bod  j^,  so  as  to  compel  the  matrix  to  move  ver-  100 
tically  in  the  hollow  base.  This  hollow  base 
is  preferably  put  upon  a  pedestal  g,  having 
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an  opening  iu  the  center,  and  I  provide  a  tube 
I,  forming  a  center,  a  part  of  which  passes 

thi'ough  the  opening  in  the  hollow  base /into 
the  opening  in  the  pedestal  and  the  other  end 

5  of  which  extends  npward  into  the  opening  in 
the  hollow  core  5,  and  upon  this  tube  /  is  a 
disk  5,  normally  lying  adjacent  to  the  bottom 
of  the  hollow  base. 

k  represents  the  cap  of  a  press,  to  which 
10  power  can  be  applied. 

m  represents  a  cam -arm  slotted  and  ad- 
justable and  connected  vertically  upon  one 

side  of  the  hollow  base  bj*  clamp-screws  6. 
The  upper  end  of  this  arm  is  beveled  to  act 

IS  as  a  cam  against  the  end  of  the  swinging  arm 
e  as  the  matrix  and  hollow  core  are  forced 
downward  into  the  hollow  base. 

The  under  surface  of  the  cap  /.•-  is  preferably 
provided  with  annular  and  radial  grooves  8. 

2o  I  have  shown  in  Fig.  1  by  dark  lines  in  the 
bottom  of  the  hollow  base  a  composition  ren- 

dered fluid  by  heat.  This  may  be  effected 
either  bj'  heating  the  hollow  base  /  in  any 
suitable  manner  or  by  pouring  the  material 

25  into  the  base  sufficiently  hot  to  enable  the 
operations  to  be  effected.  After  this  mate- 

rial is  put  into  the  hollow  base  and  with  the 
perforations  in  the  head  c  and  in  the  ring  d 
in  line  pressure  is  applied  to  the  cap  k  to  force 

30  the  matrix-bodj^  and  the  hollow  core  d  down 
into  the  base  /.  In  this  movement  the  air 
passes  out  of  the  perforations  in  the  head  and 
ring  and  escapes  by  the  annular  and  radial 
grooves  8  iu  the  cap  k,  and  the  composition  in 

35  a  fluid  state  rises  between  the  matrix  and  the 
hollow  core,  fills  the  space  therein,  and  some 
of  the  composition  even  escapes  by  the  perfo- 

rations in  the  head  and  ring.  As  these  parts 
arrive  at  this  position  in  the  downward  move- 

40  ment  the  cam  m  strikes  and  swings  the  arm 
e,  turning  the  ring  d  and  moving  the  perfo- 

rations out  of  alinement  and  cutting  off  the 
composition,  so  that  the  same  is  held  within 
the  mold,  and  the  further  downward  move- 

45  ment  by  pressure  of  the  matrix  and  core  con- 
solidates the  fluid  composition  material  into 

a  compact  mass,  compelling  the  same  to  fill 
all  the  fine  interstices  of  the  matrix.  The 
parts  are  then  allowed  to  stand  until  the  cora- 

50  po.sition  is  partially  set,  and  water  is  then  by 
preference  passed  through  the  tube  i  to  cool 
the  hollow  core  b  and  chill  the  composition 
material,  cooling  the  same  from  the  inside 
outward.    When  the  composition  has  become 

55  sufficiently  cooled,  the  pressure-cap  having 
been  removed,  I  then  unscrew  the  head  c 
from  the  hollow  core  and  matrix-body.  This 
is  readily  accomplished,  because  the  two 
screw-threads  are  cut  iu  the  same  direction 

60  and  the  threads  agree.  Consequently  when 
the  head  is  rotated  it  comes  away  from  the 
hollow  core  and  matrix-body  at  the  same  time 
without  disturbing  the  duplicate  record.  In 
unscrewing  the  head  c  it  becomes  necessary 

65  to  move  the  cam-arm  m  out  of  the  path  of  the 
swinging  arm  e;  otherwise  the  cam-arm  would 
interfere  with  the  rotation  of  the  head  c.    This 

is  provided  for  by  the  slotted  construction  of 
the  cam-arm  and  the  set-screws,  by  which  the 
same  is  held  to  the  hollow  base,  these  screws  7c 
being  loosened  and  the  cam-arm  dropped  the 
length  of  the  slot,  which,  it  will  be  found, 
would  move  the  same  out  of  the  path  of  the 
arm  e  when  the  head  is  rotated.  The  hollow 
base,  core,  matrix,  and  composition,  with  the  75 
tube  i,  are  moved  away  from  the  pedestal  g 
and  turned  upside  down,  with  the  end  project- 

ing into  a  ring  I,  resting  upon  a  suitable  base. 
Pressure  is  then  applied  to  the  upper  end  of 
the  tube  i  to  force  the  same  downward,  and  80 
as  the  disk  5  is  larger  than  the  core  and  the 
duplicate  record  and  of  almost  the  diameter 
of  the  matrix-body  the  same  is  employed  to 
press  the  hollow  core,  matrix,  and  duplicate 
record  out  of  the  hollow  base  /.  When  these  85 
parts  have  been  separated  from  the  hollow 
base,  it  will  usually  be  found  that  the  dupli- 

cate record  has  contracted  with  the  cooling 
sufficiently  to  allow  the  hollow  core  b  to  be 
readily  removed  from  within  the  duplicate  90 
record  and  the  record  itself  to  be  backed  out 
of  or  removed  from  the  matrix.  One  end  of 

the  duplicate  record — that  is,  the  end  adja- 
cent to  the  position  of  the  head  c — will  be  sub- 

stantially in  a  finished  condition.  The  flanges  95 
at  the  opposite  end  that  in  making  the  record 
came  between  the  face  of  the  disk  5  and  the 
ends  of  the  matrix  and  hollow  core  are  read- 

ily removed  b}'  turning  the  same  down  in  a 
lathe  or  in  any -other  suitable  manner.  loo 

I  do  not  limit  myself  to  the  composition 
material  rendered  fluid  by  heat  and  employed 

for  making  the  duplicate  sound-record,  but  ■ 
would  remark  that  composition  of  a  harder 
and  tougher  nature  thari  the  well-known  waxy  105 
compositions  can  be  readilj^  employed  for  this 

purpose. I  claim  as  m}^  invention — 
1.  The  method  herein  specified  of  making    • 

duplicate  sound-record  cylinders  consisting  no. 
in  forcing  a  composition  material,  rendered 
fluid  by  heat,  into  a  matrix-mold  and  simul- 

taneously permitting  the  air  to  escape  after 
the  composition  enters,  cutting  off  the  es- 

cape when  the  mold  is  filled,  then  apply-  115 
ing  pressure  to  solidify  and  render  dense  the 
composition  material  in  the  mold,  substan- 

tially as  specified. 
2.  The  method  herein  specified  of  making 

duplicate  sound-record  cylinders  consisting  120 
in  forcing  a  connected  but  spaced-apart  ma- 

trix and  hollow  core  down  into  a  hollow  base 
containing  composition    material  rendered 
fluid  by  heat,  forcing  the  same  up  into  the 
annular  recess  between  the  matrix  and  the  125 
hollow  core,   permitting  the   air  to   escape 
therefrom  as  the  composition  advances,  cut- 

ting off  the  air  as  the  composition  reaches 
the  end  of  the  annular  recess  and  applying 
pressure  to  consolidate  the  composition  and  130 
force  the  same  into  the  interstices  of  the  ma- 

trix, substantially  as  set  forth. 
3.  The  method  herein  specified  of  making 

duplicate  sound-record  cj^linders,  consisting 
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in  forcing  a  connected  but  spaced-apart  ma- 
trix and  hollow  core  down  into  a  hollow  base 

containing  composition  material  rendered 
flnid  by  heat,  forcing  the  same  up  into  the 

5  annular  recess  between  the  matrix  and  the 
hollow  core,  permitting  the  air  to  escape 

therefrom  as  the  composition  adv^ances,  cut- 
ting off  the  air  as  the  composition  reaches 

the  end  of  the  annular  recess  and  applying 
lo  pressure  to  consolidate  the  composition  and 

force  the  same  into  the  interstices  of  the 

matrix,  cooling  the  hollow  core  and  the  du- 
plicate record  from  within  outward,  and  there- 

after separating  the  duplicate  record  from 
15  the  matrix  and  the  hollow  core  by  forcing 

the  same  out  of  the  hollow  base  and  separat- 
ing the  same  thereafter  from  the  matrix  and 

hollow  core,  substantially  as  set  forth, 
Jr.  The  method  herein  specified  of  forming 

20  duplicate  sound-record  cylinders,  consisting 
in  taking  a  matrix  of  a  sound-record,  con- 

necting the  same  to  a  suitable  support,  tak- 
ing a  hollow  core  concentric  to  the  matrix, 

connecting  the  same  to  the  device  supporting 
25  the  matrix  so  that  between  the  core  and  the 

matrix  there  is  an  annular  recess  represent- 

30 

ing  the  duplicate  record,  placing  composition 
rendered  fluid  by  heat  in  a  suitable  recepta- 

cle, forcing  the  matrix  and  hollow  core  down 
into  the  receptacle  to  cause  the  composition 
to  flow  up  into  the  annular  recess,  permitting 
the  air  to  escape  as  the  composition  advances, 
shutting  off  the  escape  of  air  or  composition 
when  the  same  reaches  the  end  of  the  recess, 
applying  further  pressure  to  consolidate  the  35 
composition  and  cause  the  same  to  fill  all  the 
interstices  of  the  matrix,  applying  water  to 
the  inside  of  the  core  to  cool  the  same  and 
the  matrix  from  within  outward,  removing 
the  common  support  to  the  matrix  and  hol- 

low core,  turning  the  parts  over  upon  a  ring- 
like support,  and  applying  pressure  to  force 

the  core,  matrix  and  duplicate  record  out  of 
the  base  and  thereafter  separating  the  dupli- 

cate record  as  cooled,  substantially''  as  set forth. 
Signed  by  me  this  20th  day  of  November, 

1900. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pixckney, 
S.  T.  Haviland, 

40 

45 
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To  all  irhom  it  may  coibcem: 
Be  it  known  that  I, Thomas  H.  Macdoxald, 

of  Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Sound-Re- 

5  oorders,  which  improvement  is  fully  .set  forth 
in  the  following  specification. 
My  invention  relates  to  improvements  in 

graphophones  or  phonographs,  and  morepar- 
ticulavly  to  (he  recorder  of  ihe  type  shown  in 

ID  United  States  Letters  Patent  No.  527,755, 
granted  to  me  October  10,  1894.  Its  object 
is  to  provide  a  recorder  ihat  is  simpler  in 
form,  cheaper  in  construction,  and  that  pro- 

duces better  results  than  heretofore  attained. 
15  In  the  recorder  now  in  use  the  diaphragm 

is  held  between  the  main  body  or  "head"  of 
the  recorder  and  an  annulus  screwed  into  it, 
there  being  gaskets  on  each  side  of  the  dia- 

phragm.    An  objection  to  this  construction 
20  is  that  if  there  be  any  irregularity  in  the 

screw-threads  or  if  the  diaphragm  be  not  of 
exactlj*  the  same  thickness  at  everj'  part  of 
its  margin  or  if  there  be  any  irregularity  in 
the  adjacent  faces  of  the  head  and  the  annu- 

25  lus  there  will  be  an  unequally  -  distributed 
strain  or  tension  on  the  diaphragm.  The  re- 

sults of  this  unequal  distribution  of  strain 
are  that  the  diaphragm  (usuallj'  of  glass)  is 
more  liable  to  break  and  the  vibrations  trans- 

30  mitted  to  the  stylus  do  not  correspond  with 
entire  accuracy'  to  the  sound  impulses  im- 
I)inging  upon  the  diaphragm,  because  the 
strain  on  the  diaphragm  interferes  with  its 
freedom  of  movement,  and  particularly'  when 

35  the  diaphragm  is  held  tighter  at  one  portion 
of  its  circumference  than  at  another  the  vi- 

brations are  distorted  and  nodes  are  pro- 
duced. One  object  of  mj'  present  invention 

is  to  avoid  this  objection  by  doing  away  with 
40  this  strain,  which  purpose  I  accomplish  by 

discarding  the  annulus  referred  to  and  secur- 
ing the  diaphragm  directly  to  a  gasket,  pref- 

erably of  rubber,  that  is  itself  secured  to  the 
flat  surface  of  the  head,  in  a  manner  herein- 

45  after  to  be  described.  This  construction,  in- 
volving, as  it  does, fewer  parts,  renders  the  re- 

corder simpler  and  lighter,  besides  overcom- 
ing the  objections  already  noted.  Again,  in 

the  recorder  now  in  use  the  point  of  the  sty- 
50  lus  is  held  bj'  a  clamp,  which  is  fastened  only 

to  the  center  of  the  diaphragm;  but  neces- 

sarily the  wings  or  flanges  of  the  said  clamp 
that  are  cemented  to  the  diaphragm  spread 
out,  so  that  they  cover  a  comparativelj'  large 
portion  of  its  surface.     The  stylus  in  such  a  ̂ 5 
construction   raaj*  be  regarded  as  a  projec- 

tion, stud,  or  post  rising  from  the  center  of 
the  diaphragm,  but  with  the  disadvantage  of 
an  extended  base,  which  interferes  with  the 
buckling  of  the  diaphragm,  and  besides  acts  60 
as  a  damper,  deadening  the  sound   more  or 
less.     My  present  invention  is  an  improve- 

ment over  this  old  constrnction   in   two  re- 
spects— first,  in  providing  a  stylus  in  the  form 

of  a  lever,  one  end  attached  to  the  margin  of  65 
the  diaphragm  (where  the  latter  is  substan- 
tiall}-  rigid)  and  the  other  end  attached  to  the 
center  of  the  diaphragm,  (where  it  has  the 

maximum  raobilitj',)  which  allows  a  greater 
range  of  travel  to  the  stylus-point,  and,  sec-  70 
ond,  in  making  the  wings  or  flanges  of  the 
clamp  smaller,  so  that  this  point  of  attach- 

ment approximates  moi-e  nearly  a  geometrical 
point,  not  interfering  so  much  with  the  free- 

dom and  acciirac}-  of  vibration  of  the  dia-  75 
pliragm  and  not  dampening  the  sounds. 

In  the  accompanjing  drawings.  Figure  1  is 
a  longitudinal  vertical  section,  and  Fig.  2  a 
plan  view,  of  \ny  new  recorder  inverted.  Fig. 
3  is  a  detail  showing  the  blank  used  to  form  So 
the  clamp  that  holds  the  stylus-point. 

The  main  portion  or  head  A  of  the  recorder 
is  of  the  same  general  form  as  seen  in  my  Pat- 

ent No.  527,755,  having  the  passage  -  way  a, 
from  the  center  of  the  flat  surface  of  the  head  85 
through  the  rear  end  thereof. 

B  indicates  a  ring,of  yielding  material,  pref- 
erably' of  rubber. 

C  is  the  diaphragm. 

D  is  the  arm  or  lever,  carrying  the  cutting-  90 
point  E  and  attached  at  one  end  to  the  mar- 

gin of  the  diaphragm  at  d  and  at  the  other 
end  to  the  center  of  the  diaphragm,  opposite 

to  the  entrance  of  passage-waj*  a,  at  d'  d' . The  ring  B  is  covered  with  cement  (stratena)  95 
and  then  attached  to  the  margin  of  the  flat 
surface  of  the  head,  after  which  the  dia- 

phragm is  placed  lightly  upon  the  ring  and 
allowed  to  settle  down  into  place  bj^  its  own 
weight.  Thisentirelj'preventsany  strain  or  ico 
twisting  whatever. 

The  blank  shown  in  Fig.  3  is  forn^ed  into  a 
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tube  and  clamped  firmly  around  the  cutting- 
point  at  the  end  containing  the  flanges.  The 
flanges  are  bent  down  and  their  extremities 
bent  outward  to  form  feet  cV  d'.  The  arm  D 

5  thus  formed  is  bent  downward  slightly  at  d", 
so  as  to  present  the  stylus  to  the  blank-cyl- 

inder at  the  proper  angle,  and  finally  the 

arm  D  Is  cemented  to  the  diaphragm  at  d'  d', 
as  described.     Inasmuch  as  the  arm  D  is  at- 

lo  tached  to  the  diaphragm  at  both  ends,  the  feet 

d'  d'  may  be  far  smaller  than  if  they  were  the 
onlj'  means  of  attachment.  This  presents  the 
twofold  advantage  of  not  interfering  with 
the  buckling  action  of  the  diaphragm  when 

15  in  vibration  and  of  not  acting  as  a  damper. 
The  advantages  of  mj^  present  invention 

are  that  the  diaphragm  has  fuller  and  freer 
vibrations  and  is  not  liable  to  break ;  that  the 
cutting-poiut  lias  a  greater  range  of  vibration, 

20  more  nearly' at  right  angles  to  the  diaphragm 
and  more  nearly  normal  to  the  surface  of  the 
blank-cylinder;  that  it  cuts  a  deeper  record; 
that  the  recorder  as  a  whole,  besides  being 
simpler  and  cheaper,  is  far  lighter,  which  in 

25  this  art  is  recognized  as  a  great  desideratum, 
and  that  the  record  engraved  in  the  tablet 
corresponds  more  nearl}^  than  heretofore  to 
the  actual  form  of  the  sound-waves. 

The  reproduction  of  a  sound-record  made 
30  bj^  my  new  j-ecorder  is  clearer,  louder,  and 

more  accui-ate  than  was  heretofore  attainable. 
Having  thus  described   my   invention,    I 

claim  as  new  and  desii'e  to  secure  bj' Letters 
Patent— 

35  1.  Id  a  sound-recorder,  a  head  or  support 
haviuga  flatface,  asouud-duct  leading  there- 

from, a  diaphragm  cemented  at  its  margin  to 
said  face  opposite  said  duct,  and  a  recording 
device  carried  by  said  diaphragm  upon  its 

40  outer  face,  substanliall}^  as  described. 
2.  In  a  sound-recorder,  the  head  or  sup- 

port, and  the  diaphragm  therefor,  the  latter 
attached  all  around  its  margin  directly  to  the 
flat  face  of  said  head  by  a  continuous  yield- 

45  ing  support,  substantially  as  described. 
3.  In  a  sound-recorder,  a  head  or  support 

inclosing  a  tubular  passage  terminating  in  a 
chamber,  and  a  diaphragm  attached  to  said 

head  bj' a  yielding  medium  to  completely  in- 
close said  chamber,  substantially  as  described.  50 

4.  In  a  sound-recorder  a  head  or  support,  a 
diaphragm,  and  a  ring  of  yielding  material 
interposed  between  the  face  of  the  head  or 
support  and  the  diaphragm  and  cemented  to 
both,  substantially  as  described.  55 

5.  In  a  sound-recorder  a  head  or  support,  a 
diaphragm,  and  a  rubber  ring  interposed  be- 

tween the  face  of  the  head  or  support  and  the 

diaphragm  and  cemented  to  both,  substan- 
tially as  described.  60 

6.  In  a  sound  -  recorder  a  cutting  -  point 
mounted  in  a  lever  which  is  attached  to  the 
diaphragm  substantially  at  its  center  and  at 
its  circumference,  substantially  as  described. 

7.  In  a  sound-recorder  a  bent  or  elbow  le-  65 
ver  having  one  end  secured  to  the  diaphragm 
near  its  center  and  the  other  end  secured 

near  its  margin,  and  the  cutting-point  held 
at  the  bend  or  elbow,  substantially  as  de- 

scribed. 70 
8.  In  a  sound-recorder,  a  diaphragm,  and  a 

stylus  supiDorted  solely  thereby  upon  one  side 
thereof,  in  combination  with  a  head  or  sup- 

port to  which  said  diaphragm  (with  its  said 
stylus)  is  secured  solely  at  its  opposite  side,  75 
substantially  as  described. 

9.  A  sound-recorder  comprising  a  head  or 
support,  a  diaphragm  secured  by  an  elastic 
medium  at  the  edge  of  one  of  its  sides  to  said 
head  or  support  but  unattached  on  its  oppo-  80 
site  side,  and  a  recording-stylus  attached  to 
said  opposite  side  of  the  diaphragm,  substan- 

tially as  described. 
10.  A  sound-recorder  comprising  a  head  or 

support,  a  diaphragm  carrying  a  stylus  and  85 
a  ring  of  yielding  material  cemented  on  one 

side  to  said  head  and  on  the  other  to  the  edge    ' 
of  said  diaphragm, substantially  as  described. 

In  testimony  whereof   I  have  signed  this 
specification  in  the  presence  of  two  subscrib-  90 
ing  witnesses. 

THOMAS  II.  MACDONALD. 

Witnesses: 
Henry  A.  Hubbell, 
E.  M.  SCILLNER. 
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To  all  ichonv  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  L^nited  States,  residing  at  Newarlc, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  an  Improvement  in  De- 
vices for  Maliing  Duplicate  Sound -Record 

Cylinders,  of  which  the  following  is  a  speci- 
fication. 

Heretofore  phonogram-blanks  have  been 
lo  manufactured  of  a  wax  composition  cast  in 

a  mold  and  thereafter  trued  with  heated 

tools,  and  the  record  of  sound  has  been  there- 
after engraved  or  cut  thereon,  and  matrices 

of  such  sound-records  have  been  formed  and 
15  duplicate  records  made  therefrom. 

M}"  present  invention  relates  to  devices  for 
making  such  duplicate  sound-records.  These 
are  preferably  made  of  cylindrical  form,  and 
the  essential  feature  of  the  present  invention 

2o  is  in  so  forming  the  duplicate  sound-record 
■within  a  matrix  as  to  finish  both  ends  of  the 
cylinder  to  obviate  the  after -necessitj^  of 
turning  down  or  truing  the  ends. 

According  to  my  present  invention  the  dii- 
25  plicate  sound-record  cylinder  may  be  made 

of  even  thickness  throughout  or  thicker  in 
one  part  than  another  or  with  thickened  ends, 

and  I  may  eraplo}'  a  hollow  core  that  has  par- 
allel sides  or  which  is  tapering  to  conform  in 

30  size  with  the  taper  mandrel  of  a  phonograph 
or  record-reproducing  machine. 

I  employ  a  matrix  of  a  sound-record,  made 
in  any  manner  well-known  in  the  art,  a  hol- 

low core,  and  a  device  to  which  both  the  ma- 
35  trix  and  tlie  hollow  core  are  connected,  a  per- 

forated hollow  base,  and  a  tubular  center  I'e- 
ceived  within  the  hollow  core  and  base  and 
which  base  receives  the  matrix,  and  means 
for  forcing  the  matrix  and  core  down  into 

40  the  base  and  causing  composition  material 
therein  rendered  fluid  by  heat  to  flow  upward 
between  tlio  matrix  and  core  under  pressure 
to  fill  the  interstices  of  tlie  matrix  and  when 
set  cooled  and  removed  to  form  the  duplicate 

45  sound-record  cylinder.  I  provide  means  for 
the  escape  of  the  confined  air  and  thereafter 
of  a  small  quantity  of  the  fluid  composition 
to  prove  the  absence  of  the  air,  and  which 
means  are  closed  or  shut  off  before  final  pres- 

50  sure  is  applied  to  consolidate  the  composi- 
tion matci'ial,  and  I  provide  means  in  connec- 

tion with  the  tubular  center  to  passin  between 
the  matrix  and  the  hollow  core,  so  as  to  finish 

complete  one  end  of  the  duplicate  sound-rec- 
ord cylinder  while  the  other  end  is  finished 

against  the  device  or  head  connecting  the  ma- 
trix and  hollow  core.  I  may  employ,  surround- 
ing the  hollow  core,  a  segmental  sleeve,  pref- 

erably somewhat  shorter  than  the  length  of 
the  finished  duplicate  sound-record  e^'linder 
and  which  segmental  sleeve  completely  sur- 

rounds the  hollow  core,  with  one  or  both  ends 

beveled,  the  office  of  the  segmental  sleeve  be- 
ing to  reduce  the  thickness  of  a  portion  of  the 

duplicate  sound-record  cylinder  and  leave 
one  or  both  of  the  ends  thickened,  or,  in  other 
words,  with  inwardly  -  projecting  rings  or 
flanges,  the  diameter  of  which  agrees  with 
the  mandrelof  the  machine, while  theinternal 
diameter  of  the  C3iinder  is  somewhat  greater. 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion and  partial  elevation  representing  mjMm- 

provement.  Fig.  2  is  a  plan  with  the  cap  of 
the  press  removed.  Fig.  3  is  a  cross-section 
at  r  X  of  Fig.  1.  Fig.  i  is  a  partial  vertical 
section  representing  the  simpler  form  of  my 
invention.  Fig.  0  is  a  jjartial  vertical  section 
representing  a  modification,  and  Fig.  6  is  a 
detached  vertical  section  of  some  of  the  parts 
shown  in  Figs.  1  and  5  upon  a  larger  scale. 

I  prepare  the  matrix  a  in  anj- manner  well- 
known  in  the  art — that  is  to  saj^  with  a  sub- 

stantial backing,  one  end  of  which  is  made 

with  a  peripheral  screw-thread. 
The  hollow  core  is  represented  at  &.  This 

may  be  provided  with  parallel  sides,  or  it  may 
be  tapering  to  agree  iu  size  and  form  with  the 
mandrel  of  a  phonograph  or  record-reproduc- 

ing machine.  One  end  of  the  hollow  core  is 
redncedand  provided  with  aperipheral  screw- thread. 

I  employ  a  head  device  c  with  an  open  cen- 
ter and  with  a  peripheral  flange.  The  inner 

surface  of  the  flange  is  made  with  an  annular 
screw-surface  3  and  the  inner  surface  of  the 
head  with  a  screw-surface  4.  The  head  is 
provided  with  an  annular  groove  in  the  up- 

per face  to  receive  the  riugcL  The  ring  d  is 
provided  with  perforations  at  spaced-apart 
intervals,  and  the  head  c  is  also  provided  with 
j)erforations  2,  which  in  one  position  of  the 
ring  agree  with  the  perforations  therein.  The 
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surfaces  of  the  bead  c  and  ring  d  are  provided 
with  radial  grooves  8,  which  extend  from  the 
perforations  in  the  ring  to  the  periphery  of 
the  head.  The  matrix  a  is  connected  to  the 

5  head  at  the  screw-thread  3,  and  the  hollow 
core  h  is  connected  to  the  head  at  the  screw- 
thread  4,  so  that  the  hollow  core  occupies  a 
position  concentric  to  the  matrix,  and  the 
said  head  serves  to  hold  the  matrix  and  hoi- 

lo  low  core  in  a  fixed  relation  to  one  another. 

This  ring  d  is  provided  with  a  notched  por- 
tion in  its  periphery,  and  the  head  is  cut  away 

to  receive  a  swinging  arm  e,  connected  there- 
to by  a  screw  forming  a  pivot  for  the  arm, 

15  and  the  arm  is  provided  with  a  curved  end 
bearing  in  the  recess  of  the  ring  d,  the  move- 

ment of  the  arm  serving  to  impart  a  partiiil 
rotation  to  the  ring,  it  being  a  fact  that  in 
one  position  of  the  ring,  such  as  shown  in 

20  Fig.  1,  the  perforations  of  the  head  and  the 
ring  coincide,  while  if  the  arm  e  is  moved 
from  the  position  shown  in  Fig.  2  the  ring  d 
is  partially  rotated  to  close  off  the  respective 
j)erforations. 

25  A  hollow  base  /  is  preferably  supported 
upon  a  pedestal  g,  also  made  hollow,  and  the 
hollow  base/  receives  the  matrix  a,  there  be- 

ing by  preference  a  guide-pin  7  passing  down 
through  a  groove  made  in  tlie  inner  surface 

30  of  the  hollow  base,  a  groove  being  provided 
in  the  vertical  surface  of  the  matrix  also  to 
fit  the  guide-pin  7,  so  as  to  prevent  the  ma- 
tiix  turning  in  its  relation  to  the  hollow  base 
as  the  same  moves  vertically  therein. 

35  I  provide  a  tube  i,  forming  a  center,  a  part 
of  which  passes  through  the  opening  in  the 
hollow  base  /  and  into  the  opening  in  the 
pedestal  g  and  the  other  end  of  which  extends 
upward  into  the  opening  in  the  hollow  core 

40  b,  and  upon  this  tube  /  is  a  flanged  disk  5, 
(shown  by  elevation  in  Fig.  1  and  cross-sec- 

tion in  Figs.  4  and  5,)  the  flange  of  the  disk 
being  of  a  width  agreeing  with  the  opening 
between  the  matrix  and  the  hollow  core. 

45       A  device  analogous  to  the  present  has  been 
employed  by  me,  but  therein  there  was  no 
provision,  as  in  the  present,  for  finishing  both 
ends  of  the  duplicate  sound-record  cylinder  7i. 
The  hollow  base  /  receives  material  ren- 

50  dered  plastic  or  fluid  by  heat,  and  the  matrix 
and  hollow  core  fitting  within  the  hollow  base 
are  forced  down  into  the  said  material  by 
the  cap  I  of  a  suitable  press,  which  cap  rests 
above  and  upon  the  head  c.     In  this  move- 

55  ment  as  the  matrix  and  core  descend  the  air 
passes  out  of  the  perforations  in  the  head 
and  ring  and  escapes  by  the  radial  grooves  8, 
and  the  composition  in  a  fluid  or  plastic  state 
rises  between  the  matrix  and  the  hollow  core, 

60  filling  the  space  therein,  some  of  the  compo- 
sition possibly  escaping  through  the  open- 

ings in  the  head  and  ring,  and  as  the  parts 
arrive  at  this  position  a  cam  m,  vertically 
adjustable  by  clamp -screws  6,  strikes  the 

65  arm  e,  swinging  the  same  and  giving  a  par- 
tial rotation  to  the  ring  d,  so  as  to  move  the 

perforations  in  the  ring  out  of  alineraent  with 

those  in  the  head  to  cut  off  the  composition 
and  hold  the  same  within  the  mold.  The  fur- 

ther downward  movement  bj'  pressure  upon  70 
the  matrix  and  core  compresses  the  compo- 

sition material  into  the  mold  and  the  flange 
of  the  disk  5  passes  in  between  the  matrix  a 
and  hollow  core  h,  thus  preventing  any  more 
of  the  composition  getting  into  the  mold  and  75 
at  the  same  time  pressing  together  into  a 
firm  and  compact  mass  the  composition  with- 

in the  mold  in  making  the  duplicate  sound- 
record  cylinder  h  and  at  the  same  time  finish- 

ing one  end  of  the  cylinder  against  the  under  80 
surface  of  the  head  c  and  the  other  end  of 
the  cylinder  against  the  face  of  the  flange  of 
said  disk.  In  this  manner  both  ends  of  the 
cylinder  h  are  finished.  I  prefer  thereafter  to 
pass  water  through  the  tube  i  to  cool  the  hoi-  85 
low  core  and  chill  the  composition  material 
from  inside  outward,  so  that  the  same  is  cooled 
preparatory  to  the  removal  of  the  duplicate 
sound-record  cylinder  h  from  the  parts  in  any 
suitable  or  desired  manner,  and  in  which  the  90 
head  c  is  simultaneously  separated  from  the 
matrix  a  and  the  core  h  at  the  screw-threads 
3  4.  I  prefer  to  employ,  in  connection  with 
this  device  by  which  both  ends  of  the  duplicate 
sound-record  cylinder  h  are  simultaneously  95 

finished,  a  segmental  sleeve  /.•,  surrounding the  hollow  core  l>  and  made  shorter  than  the 
matrix.  One  or  both  ends  of  the  segmental 
sleeve  are  tapered.  In  Fig.  1  I  have  shown 
one  end  as  tapered,  while  in  Fig.  5  both  ends  100 
are  shown  as  tapered.  Where  one  end  is  ta- 

pered, the  duplicate  sound-record  cylinder  h 
is  made  thinner  in  the  portion  comingbetweeu 
the  segmental  sleeve /c and  the  matrix,  and  the 
end  adjacent  to  the  flanged  disk  5  is  made  of  105 
full  thickness  between  the  matrix  and  core, 
so  that  this  latter  end  is  thickened  or  made 
with  a  flange,  tlie  opening  in  which  agrees 
with  the  diameter  of  the  mandrel.  Both 
ends  may  be  made  with  thickened  portions  no 
or  rings,  as  shown  in  Fig.  5,  in  which  the  seg- 

mental sleeve  k  is  shorter  with  both  ends 

tapered,  and  in  this  case  the  duplicate  sound- 
record  cylinder  h  is  provided  with  its  respec- 

tive ends  made  thicl^er  or  with  flanges,  the  115 
central  portion  being  within  of  greater  di- 

ameter than  the  ends,  but  with  sufficient 
strength  and  rigidity  for  service.  In  any 
event  both  ends  of  the  duplicate  sound-rec- 

ord cylinder  h  are  finished,  so  as  to  require  120 
no  after  turning  down  or  treatment,  one  end 
being  finished  against  the  under  surface  of 
the  head  c  and  the  other  against  the  surface 
of  the  flange  of  the  disk  5. 

In  the  modification  shown  in  Fig.  G  I  have  125 
shown  at  n  a  film  upon  the  surface  of  the 
matrix  a,  as  it  is  possible  in  mj^  present  in- 

vention to  first  form  a  film  upon  the  matrix 
and  afterward,  as  hereinbefore  described,  to 
force  the  fluid  composition  material  up  into  130 
the  mold  past  the  film  and  by  pressure  and 
heat  to  cause  the  film  and  composition  to  ad- 

here, so  that  the  finished  sound-record  cylin- 
der has  a  film-surface  in  which  is  the  record 
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and  the  foundatiou  or  bod3'  of  inferior  or 
cheaper  material,  the  parts  being  united  by 
adhesion  under  heat  and  pressure.  In  this 
connection,  however,  it  is  preferable  that  the 

5  foundation  material  have  in  its  composition  a 
material  of  a  solvent  nature  bearing  a  close 
relation  to  the  materials  of  the  film,  so  that 
the  union  of  the  film  and  composition  will  be 
chemical  as  well  as  mechanical.     The  film  is 

10  preferabl}' composed  of  celluloid  or  a  compo- 
sition of  pyroxylin  and  other  suitable  mate- 

rials, and  the  foundation  is  preferablj^  com- 
posed of  pyroxjdin,  camphor,  and  a  greater 

quantity  of  a  pigment — sucli  as  zinc- white, 
IS  kaolin,  baryta,  magnesium,  red  lead,  colored 

mineral  earth,  orsimilar  suitable  materials — 
which  by  reason  of  their  presence  and  bulk 

cheapen  the  matei-ial  forming  the  foundation. 
The  segmental  sleeve  /.■  may  consist  of  any 

20  desired  or  advantageous  number  of  parts 
held  together  and  to  the  hollow  core  b  in  any 
suitable  manner,  it  being  necessarj^  to  sup- 

port the  sleeve  A-  upon  and  by  the  said  core; 
but  the  same  forms  no  part  of  the  present  in- 

25  vention. 
I  do  not  herein  limit  myself  to  tlie  compo- 

sition of  the  material  rendered  fluid  or  plas- 
tic by  heat  and  employed  for  making  the  du- 

plicate sound-record  nor  to  the  material  of 
30  which  the  film  is  composed. 

I  claim  as  my  invention — 
1.  Tlie  combination  with  a  matrix,  a  hol- 

low core  and  a  device  to  which  the  said  parts 
are  connected  at  one  end,  of  a  hollow  base 

35  adapted  to  receive  the  matrix  and  composi- 
tion material  rendered  fluid  or  plastic  by 

heat,  a  tube  forming  a  center  and  passing  into 
the  opening  in  the  hollow  base  and  up  into 
the  hollow  core,  a  disk  connected  to  said  tube 

40  within  the  hollow  core  and  adjacent  to  the 
inner  surface  thereof  and  having  an  annular 
flange  agreeing  in  width  and  in  diameter 
with  the  lower  end  of  the  space  between  the 
matrix  and  hollow  core,  substantially  as  and 

45  for  the  purposes  set  forth. 
2.  The  combination  with  the  matrix  having 

a  screw-thread  at  one  end  and  a  hollow  core 
reduced  and  having  a  screw-thread  at  one 
end,  of  a  head  having  an  open  screw-threaded 

50  center  to  receive  the  hollow  core,  and  to  which 
the  same  is  connected,  and  an  internally- 
threaded  flange  to  which  the  matrix  is  con- 

nected so  that  the  hollow  core  is  concentric 
to  the  matrix  and  the  under  surface  of  the 

55  head  closes  the  annular  opening  between  the 
matrix  and  hollow  core  at  one  end,  a  hollow 
base  receiving  the  matrix  and  hollow  core 
and  the  annular  flange  adapted  to  pass  be- 

tween the  matrix  and  hollow  core  at  the  end 

60  opposite  to  that  occupied  bj^  the  connecting- 
head,  substantial!}'  as  and  for  the  purposes set  forth. 

3.  The  combination  with  the  matrix  having 
a  screw-thread  at  one  end  and  the  hollow  core 

65  reduced  and  having  a  screw-thread  at  one 
end,  of  a  head  having  a  series  of  perforations 
an  open  screw-threaded  center  to  receive  the 

hollow  core  and  to  which  the  same  is  con- 
nected, and  an  internall3'-threaded  flange  to 

which  the  matrix  is  connected  so  that  the  70 
hollow  core  is  concentric  to  the  matrix  and 
the  under  surface  of  the  head  closes  the  an- 

nular opening  between  the  matrix  and  hollow 
core  at  one  end,  a  ring  having  spaced-apart 
perforations  and  received  in  an  annular  75 
groove  in  the  outer  surface  of  the  head  con- 

centric to  the  hollow  core,  the  perforations  in 
the  ring  agreeing  normally  with  perforations 
in  the  head,  means  for  imparting  a  partial 
rotation  to  the  ring  to  close  off  the  perfora-  80 
tions,  a  hollow  base  within  which  the  matrix 
and  hollow  core  are  received,  a  tube  passing 
down  through  the  hollow  base  and  up  into 
the  hollow  core,  and  a  disk  surrounding  and 
connected  to  the  tube  and  lying  against  the  85 
inner  horizontal  surface  of  the  hollow  base, 
and  an  annular  flange  formed  with  and  rising 
from  the  said  disk  and  agreeing  in  width  and 
diameter  with  the  opening  between  the  ma- 

trix and  hollow  core  at  the  ends  thereof  op-  90 
posite  to  the  head,  and  means  for  forcing 
down  the  matrix  and  hollow  core  into  the 

hollow  base  so  as  to  force  up  between  the  ma- 
trix and  hollow  core  material  in  the  base 

rendered  fluid  or  plastic  by  heat  to  form  be-  95 
tween  the  matrix  and  hollow  core  a  duplicate 
sound-record  cylinder  with  finished  ends, 
substantially  as  set  forth. 

4.  The  combination  with  the  matrix  having 
a  screw-thread  at  one  end  and  the  hollow  core  100 
reduced  and  having  a  screw-thread  at  one  end, 
of  a  head  having  a  series  of  perforations  an 

open  screw-thi-eaded  center  to  receive  the  hoi- 
low  core  and  to  which  the  same  is  connected, 

and  an  internallj'-threaded  flange  to  which  105 
the  matrix  is  connected  so  that  the  hollow 
core  is  concentric  to  the  matrix  and  the  un- 

der surface  of  the  head  closes  the  annular 
opening  between  the  matrix  and  hollow  core 
at  one  end,  a  segmental  sleeve  surrounding  no 
the  hollow  core  a^id  shorter  in  length  than 
the  length  of  the  matrix  and  having  at  least 
one  end  tapered,  a  ring  having  spaced-apart 
perforations  and  received  in  an  annular 
groove  in  the  outer  surface  of  the  head  con-  115 
centric  to  the  hollow  core,  the  perforations 
in  the  ring  agreeing  normallj'  with  perfora- 

tions in  the  head,  means  for  imparting  a  par- 
tial rotation  to  the  ring  to  close  off  the  per- 

forations, a  hollow  base  within  which  the  ma-  120 
trix  and  hollow  core  are  received,  a  tube  pass- 

ing down  through  the  hollow  base  and  up  in- 
to the  hollow  core,  and  a  disk  surrounding 

and  connected  to  the  tube  and  lying  against 
the  inner  horizontal  surface  of  the  hollow  base  125 
and  an  annular  flange  formed  with  and  rising 
from  the  said  disk  and  agreeing  in  width  and 
diameter  with  the  opening  between  the  ma- 

trix and  hollow  core  at  the  ends  thereof  op- 
posite to  the  head,  and  means  for  foi'cing  130 

down  the  matrix  and  hollow  core  into  the  hol- 
low base  so  as  to  force  up  between  the  matrix 

and  hollow  core  material  in  the  base  rondei'ed 
fluid  or  plastic  by  heat  to  form  between  the 
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matrix  and  hollow  core  a  duplicate  souud- 
record  cylinder  with  finished  ends,  substan- 

tially as  and  for  the  purposes  set  forth. 
5.  The  combination  with  the  matrix  having 

5  a  screw-thread  at  one  end  and  a  hollow  core 
reduced  and  having  a  screw-thread  at  one  end, 
of  a  head  having  screw-threaded  portions  to 
receive  the  hollow  core  and  the  matrix  and 
to  which  the  same  are  connected  so  that  the 

lo  hollow  core  is  concentric  to  the  matrix  and 
the  under  surface  of  the  head  closes  the  an- 

nular opening  between  the  matrix  and  liollow 
core  at  one  end,  a  segmental  sleeve  surround- 

ing the  hollow  core  and  shorter  in  length  than 
5  the  length  of  the  matrix  and  having  at  least 

one  end  tapered,  a  hollow  base  within  which 
the  matrix  and  hollow  core  are  received,  a 
tube  filling  the  axial  center  of  the  hollow  core 
and  hollow  base,  a  disk  having  an  integral 

annular  flange  rising  from  the  same  and  which 
flange  agrees  in  width  and  diameter  with  the 
opening  between  the  matrix  and  hollow  core 
at  the  ends  thereof  opposite  to  the  head,  said 
disk  being  connected  to  said  tube  and  within 
the  hollow  base  against  the  horizontal  inner 
surface  thereof,  whereby  in  the  forming  of 
the  duplicate  sound-record  cylinder  the  flange 
of  said  disk  passes  in  between  the  matrix  and 
hollow  core  to  finish  one  end  of  the  duplicate 
sound-record  cylinder  while  the  other  end  is 
finished  against  the  under  surface  of  the  head, 
substantiallj'  as  and  for  the  purposes  set 
forth. 

Signed  bv  me  this  3d  day  of  December,1900. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
Bertha  M.  Allen. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  we,  Henry  J.  HAGENand 

George  McIntosh,  citizens  of  the  United 
States,  residing  at  Newark,  in  the  county  of 

5  Essex  and  State  of  New  Jersej',  have  made  a 
new  and  useful  Invention  in  Phonographs,  of 
which  the  following  is  a  specification. 

Our  invention  is  directed  to  an  iinpi-ove- 
ment  in  phonographs  in  which  the  recording- 

lo  stylus  is  adapted  to  follow  the  inequalities  of 
the  surface  of  a  phonograph-record;  and  it 
has  foritsobjects,  first,  todiminish  the  weight 
of  the  parts  to  which  the  recording-stylus  is 
attached,  and,  second,  to  so  arrange  the  parts 

15  of  the  entire  apparatus  that  all  of  the  sound- 
waves that  enter  the  sound-conveying  tube 

shall  pass  directly  to  the  diaphragm  from  the 
source  of  sound  and  in  such  manner  that  by 
reason  of  the  extreme  lightness  and  flexibility 

20  or  yielding  nature  of  the  parts  the  best  vi- 
bratorj'  etfects  are  had  from  the  diaphragm 
and  stylus. 

For  a  full  and  clear  understanding  of  our 
invention,  such  as  will  enable  others  skilled 

25  in  the  art  to  construct  and  use  the  same,  ref- 
erence is  had  to  the  accompanying  drawings, 

in  which — 
Figure  1  is  a  sectional  view  taken  through 

the  bodj^  of  the  preferred  form  of  our  im- 
30  proved  instrument,  a  phonographic -record 

cylinder  being  illustrated  diagrammatically ; 
and  Fig.  2  is  a  plan  view  of  the  instrument 
as  seen  looking  at  Fig.  1  from  the  lower  right- 
hand  corner  of  the  drawings  toward  the  upper 

35  left-hand  corner  thereof. 
Referring  now  to  the  drawings  in  detail  and 

first  to  Fig.  1,  d  represents  the  diaphragm, 
made,  preferably,  of  thin  glass  and  secured 
at  its  outer  edge  bj'  a  ring  of  cement,  glue,  or 

40  otherwise  to  the  outer  edge  of  a  light  metal- 
lie  diaphragm-supporting  disk  2?,  provided  at 
its  center  with  an  opening,  there  being  suffi- 

cient space  between  the  lower  surface  of  said 
disk  and  the  diaphragm  to  give  the  necessary 

45  vibratory  etfect  thereto. 
fc  represents  the  body  of  the  instrument,  of 

usual  form,  to  which  the  diaphragm  s  is  piv- 
otally  attached  at  e. 
/represents  the  sound-conveying  tube,  hav- 

50  ing  a  flange -shaped  supporting  part  at  its 

lower  end,  as  shown,  and  secured  in  the  usual 
manner  by  a  screw-threaded  ring  a,  which 
when  in  position  holds  the  tube  /  securely 
within  the  body  6,  with  tlie  flange  against  a 
ring  or  washer  c.  55 

/  represents  independent  sound-conveying 
means  in  the  nature  of  a  thimble  having  the 

form  or  sliape  of  the  fi-ustum  of  a  cone  and 
provided  at  its  lower  end  with  a  ball-shaped 
extension  li,  adapted  to  fit  within  a  cor  re-  60 
spondingsocket  g,  attached  to  the  diaphragm- 
suppoitingdisk  j),said  parts  being  all  of  light 
metal  and  so  constructed  that  when  secured 

together  in  the  manner  sliown  there  is  free- 
dom of  movement  of  the  entire  structure  65 

about  the  pivotal  point  e  and  of  the  upper 
end  of  the  thimble  t  in  the  lower  end  of  the tube/. 

r  represents  a  I'od  secured  at  one  edge  and 
the  center  of  the  diaphragm  in  the  usual  man-  7c 
ner  and  provided  with  the  usual  sapphire  re- 

cording-stylus s. 
The  operation  is  as  follows :  When  the  pho- 

nograph-record cylinder  is  rotated  from  left 
to  right  in  the  direction  of  the  curved  arrow  75 
and  sounds  are  emitted  in  the  direction  of 

the  straight  arrow  into  the  tube /and  thim- 
ble f,  the  diaphragm  is  caused  to  vibrate  in 

the  usual  manner,  and  bj'  reason  of  the  piv- 
oted support  thereof  and  attached  parts,  to-  8o 

gether  with  the  ball-and-socket  support  of  the 
conical  sound  -  conveying   thimble   t  in  the 
lower  end  of  the  tube/,  the  stylus  s  readily 
partakes  of  such  movements  as  the  inequali- 

ties of  the  surface  of  the  record  may  possess,  85 
and  at  the  same  time  the  thimble  /  adjusts 
itself  with  relation  both  to  the  tube /and  the 
diaphragm -supporting  disk  jj  and  in  such 
manner  that  none  of  the  sound-waves  which 
enter  the  tube /are  permitted  to  escape;  but  90 
all  of  them  are  concentrated  upon  the  center 
of  the  diaphragm. 

It  will  be  appreciated  that  owing  to  the  ex- 
treme lightness  of  all  of  the  parts  the  full  vi- 

bratory effect  of  the  diaphragm  d  is  imparted  95 
to  the  stylus  s  under  all  conditions  of  usage, 

said  diaphragm  not  being  under  anj^  abnor- 
mal strain,  but  susceptible  of  delicate  move- 

ments for  the  most  delicate  sounds. 
We  do  not  11m  it  our  invention  to  the  especial  100 
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details  of  construction  shown  and  hereinbe- 
fore described,  as  we  believe  we  are  broadly 

entitled  to  claim  a  phonographic  sound-re- 
cording instrn  men  tin  which  the  diaphragm  is 

5  yieldingly  secured  to  the  body  of  the  instru- 
ment and  the  sound-conveying  means  is  in 

turn  yieldingly  attached  to  the  diaphragm- 
supporting  disk,  said  sound-conveying  means 
being  free  or  independent  of  the  body  of  the 

lo  instrument  itself,  whereby  extreme  lightness 
and  flexibility  of  the  operative  parts  of  the 
instrument  are  secured,  and  our  claims  are 
generic  as  to  this  feature.  Although  we  have 
shown  the  diaphragm-supporting  disk_;9piv- 

15  otally  secured  to  the  body  or  frame  of  the 
instrument,  we  contemplate  other  yielding 
means  of  support,  the  essence  of  our  inven- 

tion lying  broadl}^  in  utilizing  the  principle 
of  supporting  the  diaphragm  and  its  imme- 

20  diateattachmeutsindependentlyof  the  frame 
of  the  instrument  in  such  manner  that  the 

recording-stylus  follows  the  inequalities  of 
the  record-cj^inder  and  is  subjected  to  a  mini- 

mum amount  of  pressure  therefrom,  while 
25  substantially  all  of  the  sound-waves  are  con- 

veyed directly  to  the  diaphragm  by  reason  of 
the  yielding  nature  of  the  parts  between  the 
diaphragm  and  the  sound-conveying  tube; 
nor  do  we  limit  our  invention  in  its  applica- 

30  tion  to  a  recording-phonograph,  as  it  maj^  ob- 
viously be  used  in  connection  with  sound-re- 

prod  ucing  phonographs,  and  our  claims  are 
designed  to  inlcude  all  such  structures. 

Having  thus  described  our  invention,  what 
35  we  claim,  and  desire  to  secure  by  Letters  Pat- 

ent of  the  United  States,  is — 
1.  A  phonograph  having  its  diaphragm- 

supporting  disk,  and  diaphragm  and  record- 
ing-stylus carried  thereby,  secured  yieldingly 

40  to  the  body  of  the  instrument;  in  combina- 
tion with  sound-conveying  means  carried  di- 

rectly by  the  diaphragm-supporting  disk  and 
yieldingly  attached  thereto  with  its  free  end 
extending  into  the  sound-convejingtubecar- 

45  riedby  the  body  of  the  instrument,  substan- 
tially as  described. 

2.  A  phonograph  having  its  diaphragm- 
supporting  disk,  and  diaphragm  and  record- 

ing-stylus carried  thereby,  secured  to  the 
body  of  the  instrument;  in  combination  with  50 
sound-convej^ing  means  consisting  of  a  thim- 

ble having  the  shape  of  the  frustum  of^  a 
cone,  with  its  smaller  end  yieldingly  at- 

tached to  the  diaphragm-supporting  disk  and 
its  larger  end  extending  into  the  sound-con-  55 
veying  tube  and  adapted  to  move  freely  there- 

in, substantially  as  described. 
3.  A  phonograph  having  its  diaphragm, 

diaphragm -supporting  disk  and  recording- 
st3'lus  pivotally  secured  to  the  body  of  the  60 
instrument;  in  combination  with  sound-con- 

veying means  jaeldingly  attached  to  the  dia- 
phragm-supporting disk  and  extending  up- 

ward with  its  upper  end  free  to  move  in  the 
lower  end  of  the  sound-conveying  tube,  the  65 
arrangement  being  such  that  all  of  the  sound- 

waves which  enter  the  sound-conveying  tube 
will  be  concentrated  upon  the  diaphragm, sub- 

stantially as  described. 
4.  A  phonograph  having  its  diaphragm,  70 

diaphragm -supporting  disk  and  recording- 
stjdus  pivotally  secured  to  the  body  of  the 
instrument;  in  combination  with  a  conical- 
shaped  thimble  having  its  lower  end  yield- 

ingly~attached  to  the  diaphragm-supporting  75 disk  and  its  upper  end  free  to  move  in  the 
lower  end  of  the  sound-conveying  tube,  sub- 

stantially as  described. 
5.  A  phonograph  having  its  diaphragm, 

diaphragm -supporting  disk  and  recording-  80 
stylus  pivotally  secured  to  the  body  of  the 
instrument;  in  combination  with  a  conical- 
shaped  thimble  connected  by  ball-and-socket 
joint  to  the  diaphragm-supporting  disk  with 
its  upper  end  free  to  move  in  the  lower  end  8j 
of  the  sound-conveying  tube,  substantially 
as  described. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRY  J.  HAGEN. 
GEORGE  Mcintosh. 

Witnesses: 
C.  J.  KiNTNER, 
J.  Newcomb  Blackman. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  tlie  United  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  an  Improvement  in  Ma- 
chines for  Duplicating  Phonograph  or  Similar 

Records,  of  whicli  the  following  is  a  specifica- 
tion. 

My  present  invention  is  designed  as  an  im- 
lo  provement  upon  the  devices  shown  and  de- 

scribed in  my  prior  Letters  Patent,  one  dated 
September  11, 1900,  No.  657,785,  and  the  other 
dated  November  20,  1900,  No.  662,301. 
The  present  invention  is  designed  to  im- 

15  prove  the  structure  and  efficiency  of  the  de- 
vices of  the  former  applications,  to  bring  the 

styles  more  closely  down  to  their  work  upon 
the  record  and  blank  cylinders,  to  permit  a 
latitude  of  movement  to  the  following  style, 

20  and  to  make  more  positive  the  movement  of 
the  duplicating-style. 

In  carrying  out  my  present  invention  I  em- 
ploy a  detachable  back  shaft,  which  may  be 

removed  from  the  bed  and  with  it  the  follow- 
25  iug  and  duplicating  styles  and  the  devices 

carrying  the  same,  and  I  also  emploj'^an  im- 
proved form  of  coupler  for  the  axial  shafts, 

centering  the  same  and  causing  them  to  travel 
in  unison,  and  a  swing-arm  bracket,  locking- 

30  bolt,  and  spring  locking  device,  the  bracket 
carrying  the  shaft  of  the  sleeve  or  mandrel 
for  supporting  the  blank  cylinder  and  said 
devices  coupling  the  same  to  the  main  shaft 
and  locking  the  same  in  position.     In  connec- 

35  tion  with  the  shaft  for  the  mandrel  of  the 

blank  cylinder  I  emploj'-  friction  devices  for 
holding  the  mandrel  upon  the  shaft,  but  which 
permit  of  the  ready  removal  of  the  mandrel, 
if  desired.    A  lifting-bar  is  emploj'ed  for  rais- 

40  ing  the  arms,  the  devices  connected  thereto, 
and  the  styles  carried  thereby  to  elevate  the 
styles  above  the  record  and  blank  cylinders, 
and  I  further  employ  peculiar  devices  con- 

nected to  the  following  and  duplicating  styles 
45  and  by  which  their  operation  is  effected,  said 

devices  being  connected  together  so  as  to  op- 
erate in  unison,  the  devices  of  the  following 

style  being  supported  so  that  a  latitude  of 
movement  is  permitted  the  following  style  in 

50  following  uneven  grooves  upon  the  record- 
cylinder,  and  the  devices  carrying  the  dupli- 

cating-style are  so  connected  that  only  an  up- 
and-down  movement  is  permitted,  insuring 
a  more  perfect  duplication  of  the  record. 
The  devices  of  my  present  invention  are  also  55 

applicable  to  the  duplication  of  sound-records 
from  a  master-roll. 

In  the  drawings.  Figure  1  is  a  plan  repre- 
senting my  improvement.  Fig.  2  is  an  in- 

verted plan  of  the  following  and  duplicating  60 
styles  and  devices  connected  therewith.  Fig. 
3  is  an  end  view  of  the  parts  shown  in  Fig.  1 

from  the  right  hand.  Fig.  4  is  a  cross-section 
and  partial  elevation  at  about  the  line  x  x  of 
Fig.  1.  Fig.  5  is  a  partial  plan  and  section  65 
at  the  connection  between  the  shaft  of  the 

record-cylinder  and  the  shaft  of  the  blank 
cylinder.  Fig.  6  is  an  end  view  of  the  coup- 

ling device  for  connecting  the  axial  shafts. 
Fig.  7  is  a  partial  elevation  and  section  of  the  70 
spring  locking  device  for  connecting  the  piv- 

oted arm  carrjnng  the  shaft  of  the  blank  cyl- 
inder and  mandrel  to  the  frame  of  the  ma- 

chine. Fig.  8  is  a  sectional  plan  of  the  shaft, 
mandrel,  and  blank  cylinder,  together  with  75 
the  frictional  engaging  devices  for  connect- 

ing the  same.  Fig.  9  is  an  elevation  showing 
the  application  of  my  improvement  to  the 
production  of  a  record  on  an  ordinary  blank 
cylinder  from  a  master-roll  of  exaggerated  size.  80 
Fig.  10  is  an  end  view  of  the  master-roll  and 
the  blank  cj'linder,  together  with  the  styles 
coming  in  contact  with  the  surfaces  thereof. 
Fig.  11  is  an  end  elevation  of  the  duplicating- 
style  device  shown  in  Fig.  9.  Fig.  12  is  an  85 
inverted  plan,  and  Fig.  13  a  side  elevation,  in 
larger  size,  of  a  modified  form  of  devices  car- 

rying the  duplicating-style.  Fig.  14:  is  an  ele- 
vation in  larger  size  of  the  duplicating-style 

shown  in  Figs.  2  and  3.  90 
The  shaft  a  is  mounted  in  and  supported 

by  suitable  bearings  upon  the  bed.  Apart 
of  said  shaft  is  exteriorly  threaded  and  pro- 

vided with  a  pulley  for  its  rotation,  and  the 
fixed  sleeve  or  mandrel  b  is  secured  at  one  95 
end  of  said  shaft  and  carries  the  record-cyl- 

inder d. 

c  represents  the  removable  sleeve  or  man- 
drel, and  e  the  blank  cj^linder  thereon.     The 

back  rod /is  supported  upon  the  bed  of  the  100 
machine  by  standards,  in  which  are  the  re- 

movable pin  -  centers  5,  held   in  place  by 
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screws  G,  whicli  provide  for  the  removal  of 
the  rod  and  the  parts  carried  thereby.  The 
sleeve  g  surrounds  the  rod/,  and  a  sleeve  h 
is  carried  by  the  sleeve  g,  and  a  curved  arm 

5  i  is  made  integral  with  the  sleeve  7i  and  ex- 
tends forward  over  the  record  -  cylinder  d, 

and  a  screw-feed  2  is  connected  to  the  sleeve 
g  with  a  half-nut  made  in  the  usual  form 
engaging  the  threaded  portion  of  the  shaft  a 

lo  and  by  which  the  sleeve  g  is  moved  length- 
Avise  of  the  rod/.  .       - 

The  curved  arm  i  terminates  in  a  rest-bar 
Ic,  formed  as  an  integral  continuation  of  the 
said  arm,  and  this  arm  i  supports  an  arm  ?, 

15  secured  thereto  and  at  right  angles  to  the 
arm  i  and  parallel  with  the  shaft  a.  The  bed 
of  the  machine  is  provided  with  a  rest  and 
guide  3  for  the  rest-bar  h,  the  same  being 
substantially  a  straight  edge  upon  which  the 

20  bar  k  rests  and  along  which  it  moves  with 
the  movement  of  the  sleeve  (/,  so  as  to  main- 

tain the  styles  in  a  fixed  relation  to  the  cyl- 
inders. I  provide  a  pivoted  frame  4,  having 

a  finger  adapted  to  be  engaged  by  the  hand, 
25  the  said  frame  acting  when  swung  and  its 

outer  end  elevated  to  come  against  the  rest- 
bar  k  and  raise  the  same,  together  with  the 
curved  arm  i,  the  arm  I,  and  the  devices  car- 

rying  the   styles,  to  move   the  same   away 
30  from  contact  with  the  record  and  blank  cyl- 

inders. 
The  arm  m  is  pivoted  at  7  to  the  bed  of  the 

umchine  and  the  shaft  /•  passes  through  a 
hub  made  integral  with  or  connected  to  the 

35  said  arm  m.  This  shaft  r  is  preferably  re- 
duced at  its  free  end  and  surrounded  by  a 

sleeve  13,  removably  fixed  thereto  by  a  screw, 
and  a  spring  14  in  a  recess  in  the  said  sleeve 
is  also  secured  by  a  screw,  (see  Fig.  8,)  and 

40  the  removable  sleeve  or  mandrel  c  is  prefer- 
ably constructed  with  an  internal  sleeve  15, 

secured  thereto,  the  sleeve  15  being  prefer- 
ably of. metal  and  screwed  to  the  mandrel  c, 

while  the  mandrel  c  may  not  be  of  metal,  but 
45  is  tapering  and  adapted  to  receive  the  blank 

cylinder  e.  With  this  construction  the  man- 
drel c  and  sleeve  15  may  be  readily  and 

quickly  removed  from  the  shaft  r  and  the 
sleeve  13,  if  desired,  or  this  construction  will 

50  facilitate  taking  the  cylinder  e,  after  the  du- 
plication of  a  record,  away  from  the  taper 

mandrel  c,  the  shaft r,  sleeve  13,  and  spring  14 
constituting  the  friction  device  for  holding 
the  taper  mandrel  c  in  place  upon  the  shaft 

55  during  the  duplication  of  the  record. 
The  hub  16  is  at  the  exposed  end  of  the 

shaft  r,  and  it  is  made  with  a  pointed  center 
and  with  a  circular  row  of  holes  around  the 
pointed  center,  and  the  free  end  of  the  shaft 

60  a  has  a  recessed  center  and  a  projecting  pin 
17,  and  in  coupling  the  shaft  a  to  the  shaft  r 
the  recessed  end  of  the  shaft  a  receives  the 
pointed  center  of  the  shaft  r  and  the  pin  17 
enters  one  of  the  holes  of  the  row  of  holes  in 

65  the  hub  16,  and  these  holes  come  closely  to- 
gether, so  as  to  receive  the  pin  17  at  almost 

any  position  of  the  blank  cylinder  when  the 

same  is  upon  the  taper  mandrel  c,  so  that  no 
special  adjustment  is  necessary. 

I  provide  jaws  12  on  the  stationary  bed  of  70 
the  machine,  and  a  handle  9  is  pivoted  to  said 

jaws  by  the  pin  10,  and  I  provide  on  the  piv- 
oted arm  m  a  spring-frame  11.    This  spring- 

frame  11  is  especiallj'  shown  in  Figs.  1,  3,  and 
7and  comprises  end  portions  that  are  secured  75 
by  screws  to  the  pivoted  arm  m  and  a  central 
portion  bent  outward  and  over  backward  and 
standing  slightly  away  from  the  fixed  part 
and  centrally  notched  from  the  under  edge  to 
receive  the  handle  0  when  moved  upwardly  80 
into  frictional  contact  with  the  outwardly- 
bent  portion  of  the  spring-frame.    These  de- 

vices are  employed  with  the  pivoted  arm  m 
and  the  parts  carried  thereby,  and  when  said 
arm  is  swung  around  to  place  to  couple  the  85 
axial  shafts  the  said  parts  are  held  in  posi- 

tion by  the  handle  9  and  spring-frame  11. 
The  arm  I  carries  the  following  and  dupli- 

cating styles  and  the  parts  acting  in  connec- 
tion, as  follows:  The  bracket  s,  inclined,  as  90 

shown  in  Fig.  4,  is  provided  with  an  opening 
for  the  arm  I,  and  a  set-screw  secures  the  said 
bracket  s  to  said  arm,  and  at  the  free  end  of 
the  arm  I  there  is  a  j'oke-bracket  t,  also  se- 

cured to  the  arm  by  a  set-screw.  A  plate  u,  95 
having  a  tongue  passing  into  a  recess  or  mor- 

tise in  the  bracket  .s,  is  pivotally  connected  to 
the  said  bracket  by  a  pin  passing  through  the 
tongue,  and  there  is  preferably  a  looseness 
at  this  pivotal  connection,  so  that  the  plate  100 
u  not  only  has  an  up-and-down  motion,  but  a 
lateral  motion  to  a  certain  extent,  and  a  screw- 
rod  and  weight  18  are  preferably  connected 
to  the  lower  or  free  end  of  the  plate  u.  The 
following  style  n  is  upon  a  bar  pivoted  to  the  lot, 
frame  u,  and  a  link  19,  passing  through  an 
opening  in  the  plate  u.  connects  the  bar  of 
the  following  style  with  a  spread  bell-crank 
lever  20,  pivoted  in  bearings  to  the  bracket  8, 
the  position  of  the  bell-crank  lever  20  being  no 
fixed  and  that  of  the  following  style  n  being 
movable  upon  the  plate  u.  The  said  lever  20 
consequently  rocks  with  the  movement  of  the 
following  style.  At  the  lower  edge  and  in  the 
under  surface  of  the  plate  u  I  prefer  to  make  115 
a  pointed  recess  and  to  employ  a  hook  21,  the 
point  of  which  passes  into  the  recess  and  the 
stem  of  which  passes  below  the  said  plate  and 
is  secured  to  the  bracket  s,  the  office  of  this 
hook  being  to  limit  the  movementof  the  plate  120 
?/ toward  the  record -cylinder  and  hold  the 
plate  when  the  parts  are  elevated  by  the  piv- 

oted frame  4,  it  being  possible  between  the 
weight  18  and  the  movementof  the  following 
style,  its  arm,  the  link  19,  and  the  spread  125 
bell-crank  lever  20  to  effect  a  delicate  ad- 

justment that  will  cause  the  following  style 
n  to  transmit,  through  the  rod  8,  to  the  du- 
plicating-style  the  movements  caused  by  the 
delicate  undulations  of  the  record-cylinder.  130 
The  head  v  is  pivotally  connected  to  the  yoke- 
bracket  /,  and  this  yoke-bracket  is  provided 
with  bearings  for  the  rod  22,  said  rod  22  in 
turn  being  provided  with  an  arm  carrying  the 
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duplicating-style  o,  and  a  second  arm  to  which 
the  spring  23  is  connected  at  one  end,  with 
the  other  end  of  the  spring  connected  to  an 
adjustable  tension-screw  25.  The  rod  22  oc- 

5  cupies  a  position  at  right  angles  to  the  axial 
line  of  the  shafts  a  and  r,  while  the  arm  con- 

nected thereto  and  carrying  the  duplicating- 
style  0  is  at  right  angles  to  the  rod  22  and  axi- 
ally  in  line  with  the  said  shafts,  and  said  rod 

lo  22  carries  arms  to  which  are  pivoted  the  con- 
necting-rod 8,  said  rod  8  extending  across  be- 

tween the  bell-ci'ank  lever  20 of  the  recording- 
style  and  the  rod  22  of  the  duplicating-style, 
the  said  rod  forming  a  fixed  connection  be- 

1$  tween  the  respective  styles  effecting  the  si- 
multaneous movement  of  the  styles,  or,  in 

other  words,  causing  the  respective  styles  to 
operate  in  unison  and  the  duplicating-style 
to  repeat  the  delicate  movements  of  the  fol- 

2o  lowing  style.  I  provide  a  pin  24,  passing 
through  the  yoke-bracket  t  and  into  a  recess 
in  the  pivoted  head  r,  so  as  to  limit  the  move- 

ment of  the  head  v  and  prevent  the  same 
dropping  when  the  arm  I  and  parts  connected 

25  thereto  are  swung  upward. 
In  connection  with  the  duplicating-style  I 

also  employ  a  guide  20,  connected  to  the  piv- 
oted head  ;',  and  preferably  vertically  ad- 

justable, the  office  of  which  is  to  rest  upon  the 
30  surface  of  the  blank  cylinder  e  and  following 

the  contour  of  the  surface  thereof  to  give  lo- 
cation to  the  duplicating-style  0,  effecting  a 

proper  regular  movement  of  the  duplicating- 
style  and  insuring  the  proper  depth  of  cut. 

35  In  Figs,  9, 10,  and  11 1  have  shown  a  modi- 
fied construction  of  my  improvement  in 

which  the  following  and  duplicating  styles 
and  the  devices  supporting  the  same  are 
adapted  for  use  with  the  master-roll  ic,  upon 

40  which  has  been  made  a  sound-record,  the  said 
sound-record  being  really  of  magnified  size  or 
proportion  on  account  of  the  exaggerated  size 
of  the  master-roll,  the  surface  thereof  in  mak- 

ing the  record  having  traveled  faster  than 
45  would  be  the  case  with  the  regular  size  of  cyl- 

inder. In  this  modification  the  devices  of 
the  following  style  are  practically  identical 
with  those  shown  in  Figs.  2  and  4,  and  the  de- 

vices of  the  duplicating-stjde  are  almost  the 
50  same  as  those  shown  in  Figs.  2  and  3,  there 

being,  however,  a  slight  modification  in  the 
construction,  so  as  to  transmit  the  movement 
of  the  connecting-rod  8  down  to  the  duplicat- 

ing-style 0,  said  device  generally  comprising 
55  a  rod  27  and  an  arm  28  connected  thereto,  and 

which  arm  carries  the  duplicating-style.  In 
this  modification  the  parts  are  so  proportioned 
that  the  cuttings  in  the  cjdinder  e,  duplicat- 

ing the  sound-record,  will  be  properly  ren- 
60  dered.  In  this  device  the  eye  secured  to  the 

head  r.  Figs.  9  and  11,  and  the  pin  30,  con- 
nected to  the  yoke -bracket  /,  perform  the 

same  function  as  the  pin  24 — viz.,  that  of  pre- 
venting the  head  v  falling  when  the  parts  are 

65  elevated. 
In  the  form  of  duplicating-style  shown  in 

Figs.  12  and  13  the  arm  carrying  the  style 

projects  from  the  opposite  side  of  the  rod  22 
from  that  shown  in  Figs.  2  and  3  and  the 
spring  23  is  dispensed  with.  The  duplicating-  70 
style  being  on  the  side  opposite  to  the  rod  8 
and  its  downward  movement  being  influenced 
by  the  adjustable  weight  18, the  tension-spring 
is  not  required  and  the  movement  is  made 
positive.  75 

I  claim  as  my  invention — 
1 .  In  a  machine  for  duplicating  phonograph 

and  similar  records,  the  combination  with  the 
record  and  blank  cylinders  and  the  mandrels 
carrying  the  same,  of  a  shaft  for  the  mandrel  80 
of  the  record-cylinder  having  a  recess  in  its 
free  end  and  a  projecting  pin,  a  shaft  for  the 
mandrel  of  the  blank  cylinder  and  a  bearing 
or  support  therefor,  the  end  of  said  shaft  hav- 

ing a  pointed  projection  and  a  row  of  holes  85 
surrounding  the  said  projection  and  adapted 
to  receive  the  aforesaid  projecting  pin  when 
the  ends  of  the  shafts  are  brought  axially  in 
line,  substantially  as  set  forth. 

2.  In  a  machine  forduplicatingphonograph  90 
and  similar  records,  the  combination  with  the 
record  and  blank  cylinders,  the  mandrels  and 
their  shafts,  of  an  arm  pivoted  to  the  bed  or 
frame  of  the  machine  and  carrying  the  shaft 
of  the  blank  cylinder  and  adapted  to  be  swung  95 
to  one  side  for  the  removal  of  the  record-cyl- 

inder, and  a  spring-actuated  frictioual  lock- 
ing device  adapted  to  connect  the  free  end  of 

said  arm  to  the  bed  or  frame  of  the  machine 
to  hold  the  shafts  axially  in  line,  substantially  100 
as  set  forth. 

3.  lu  a  machine  for  duplicating  phonograph 
and  similar  records,  the  combination  with  the 
record  and  blank  cylinders,  the  mandrels  and 
their  shafts,  of  an  arm  pivoted  to  the  bed  or  105 
frame  of  the  machine  and  carrying  the  shaft 
of  the  blank  cylinder  and  adapted  to  be  swung 
to  one  side  for  the  removal  of  the  record-cyl- 

inder, a  handle  and  jaws  connected  to  the 
bed  or  frame  of  the  machine  and  to  which  the  no 

handle  is  pivoted,  and  a  notched  spring- frame 
secured  to  the  face  of  the  arm  and  adapted 
to  receive  and  frictionally  hold  the  handle  in 
securing  the  said  arm  in  place  and  the  shafts 
axially  in  line,  substantially  as  set  forth.         115 

4.  In  a  machine  for  duplicating  phonograph 
and  similar  records,  the  combination  with  the 
blank  cylinder  and  its  mandrel,  of  a  sleeve  se- 

cured to  the  mandrel  and  within  one  end  of 
the  same,  a  shaft  carrying  the  mandrel  and  120 
blank  cylinder  and  a  support  therefor,  the 
free  end  of  the  shaft  being  reduced  in  size 
and  a  device  connected  to  the  free  end  of  the 
shaft  and  adapted  to  frictionally  engage  the 
sleeve  of  the  mandrel  in  holding  the  parts  to-  125 
gether,  substantiallj^  as  set  forth. 

5.  Ina  machine  forduplicatingphonograph 
and  similar  records,  the  combination  with  the 
blank  cjdinder  and  its  mandrel,  of  a  sleeve 
secured  to  the  mandrel  and  within  one  end  of  130 
the  same,  a  shaft  carrying  the  mandrel  and 
blank  cylinder  and  a  support  therefor,  the 
free  end  of  the  shaft  being  reduced  in  size, 
and  a  sleeve  mounted  on  the  reduced  free  end 
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of  the  shaft  aud  secured  in  position  and  hav- 
ing a  recess  and  a  friction-spring  secured  in 

the  recess  and  adapted  to  engage  the  inner 
surface  of  the  sleeve  of  the  mandrel  in  fric- 

5  tionally  holding  the  parts  together,  substan- 
tially as  set  forth. 

6.  In  a  machine  for  duplicating  phonograph 
and  similar  records,  the  combination  with  the 
record  and   blank  cylinders  and    mandrels 

lo  therefor  in  the  same  axial  line  the  following 
and  duplicating  styles  and  the  movable  swing- 

ing support  or  frame  therefor,  of  a  frame  piv- 
oted to  the  bed  or  frame  of  the  machine  and 

adapted  to  be  swung  over  into  a  different  po- 
15  sition  and  in  so  doing  to  elevate  the  frame 

earrj'ing  the  said  styles  to  raise  the  same 
above  the  surface  of  the  record  and  blank 
cylinders,  substantially  as  set  forth. 

7.  In  a  machine  for  duplicating  phonograph 
20  and  similar  records,  the  combination  with  the 

record  and  blank  cylinders  and  mandrels 
therefor  in  the  same  axial  line,  the  following 
and  duplicatingstyles,  devices  for  connecting 
the  said  styles  to  cause  them  to  move  in  uni- 

25  son  and  the  pivotal  siipports  therefor,  of  an 
arm  supported  from  and  movable  longitudi- 

nally of  the  machine,  a  bracket  carried  by 
said  arm,  and  a  device  movable  up  and  down 
and  laterally  and  carrying  the  devices  of  the 

30  following  style,  and  means  for  loosely  pivot- 
ing the  said  device  to  the  bracket  whereby 

said  up-and-down  and  lateral  motion  is  pro- 
vided for  the  following  style,  substantially  as 

set  forth. 

35  8.  In  a  machine  for  duplicating  phonograph 
and  similar  records,  the  combination  with  the 
record  and  blank  cylinders  and  mandrels 
therefor  in  the  same  axial  line,  the  follow- 

ing style  and  duplicating  style  and  devices 
40  by  which  said  following  style  is  pivotally 

mounted,  of  a  looselj'-pi voted  plate  carrying 
the  said  following  style  and  the  said  pivotal 
devices  and  capable  of  a  lateral  movement,  a 
fixed  bracket  to  which  the  said  plate  is  piv- 

45  oted  and  a  longitudinally- movable  support 
for  the  said  bracket, substantially  as  set  forth. 

9.  In  a  machine  for  duplicating  phonograph 
and  similar  records,  the  combination  with  the 
record  and  blank  cylinders   and   mandrels 

50  therefor  in  the  same  axial  line,  the  follow- 
ing style  and  devices  by  which  the  same  is 

pivotally  mounted,  of  a  loosely-pivoted  plate 
carrying  the  said  style  and  the  said  pivotal  de- 

vices, a  fixed  bracket  to  which  the  said  plate 
55  is  pivoted,  a  longitudinall^^-raovable  support 

for  the  said  bracket,  a  duplicating-style  and 
devices  by  which  the  same  is  pivotally  mount- 

ed, a  pivoted  head  carrying  the  said  dupli- 
cating-style and  its  pivotal  connections  and 

60  adapted  for  movement  in  one  direction  only, 
and  a  yoke-bracket  to  which  the  said  pivoted 
head  is  connected,  the  yoke-bracket  being 
upon  the  said  longitudinally-movable  sup- 

port, substantially  as  set  forth. 
65  10.  In  a  machine  for  duplicating  phono- 

graph and  similar  records,  the  combination 

with  the  longitudinally-movable  supporting- 
arm  I,  of  a  fixed  bracket  connected  thereto, 
a  plate  loosely  pivoted  to  said  bracket,  the 
following  style  upon  an  arm  pivoted  to  said  70 

plate,  a  spread  bell-ci'ank  lever  pivoted  to 
said  bracket  and  a  link  passing  through  a 
hole  in  the  pivoted  plate  and  connecting  the 
bell-crank  lever  with  the  arm  of  the  follow- 

ing style,  a  duplicating-style  and  an  arm  ex-  75 
tending  between  the  following  and  duplicat- 

ing styles  for  causing  the  same  to  move  in 
unison,  substantially  as  set  forth. 

11.  In  a  machine  for  duplicating  phono- 
graph and  similar  records,  the  combination  80 

with  the  longitudinally-movable  supporting- 
arm  /,  of  a  fixed  bracket  connected  thereto, 
a  plate  loosely  pivoted  to  said  bracket,  the 
following  style  upon  an  arm  pivoted  to  said 
plate,  a  spread   bell-crank  lever  pivoted  to  85 
said  bracket  and  a  link  passing  through  a 
hole  in  the  pivoted  plate  and  connecting  the 
bell-crank  lever  with  the  arm  of  the  follow- 

ing style,  a  duplicating-style  and  an  arm  ex- 
tending between  the  following  and  duplicat-  90 

ing  styles  for  causing  the  same  to  move  in 
unison,  an  adjustable  weight  connected  to 
the  said  pivoted  plate  and  a  yoke  connected 
to  the  bracket  and  having  a  pointed   end 
adapted  to  come  into  engagement  with  the  95 
pivoted  plate,  substantially  as  and  for  the 

purposes  set  forth. 
12.  In  a  machine  for  duplicating  phono- 

graph and  similar  records,  the  combination 
with  the  longitudinallj^-movable  supporting-  ion 
arm  7,  of  a  fixed  bracket  connected  thereto, 
a  plate  loosely  pivoted  to  said  bracket,  the 
following  style  upon  an  arm  pivoted  to  said 
plate,  a  spread  bell-crank  lever  pivoted  to 
said  bracket,  and  a  link  passing  through  a  105 
hole  in  the  pivoted  plate  and  connecting  the 
bell-crank  lever  with  the  arm  of  the  follow- 

ing style,  a  duplicating-style  and  an  arm  ex- 
tending between  the  following  and  duplicat- 

ing styles  for  causing  the  same  to  move  in   no 
unison,  and  a  pivoted  head  to  which  the  du- 

plicating-style and  the  devices  supporting  the 
same  are  connected,  said  pivoted  head  being 
capable  of  motion  in  one  direction  only,  and 
a  stop  for  limiting  said  motion,  substantially  115 
as  set  forth. 

13.  In  a  machine  for  duplicating  phono- 
graph and  similar  records,  the  combination 

with  the  following  and  duplicating  styles,  a 
connection  between  the  styles  for  causing  120 
them  to  move  in  unison,  and  a  support  for 
the  following  style,  of  a  pivoted  head  sup- 

porting the  devices  of  the  duplicating-style, 
a  yoke-bracket  to  which  the  said  head  is  piv- 

oted and  is  capable  of  movement  in  one  di-  125 
rection  only,  and  a  stop  for  limiting  the  move- 

ment of  said  pivoted  head,  substantially  as 
set  forth. 

14.  In  a  machine  for  duplicating  phono- 
graph and  similar  records,  the  combination  130 

with  the  following  and  duplicating  styles,  a 
connection  between  the  styles  for  causing 
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Ihein  to  move  iu  unison,  and  a  support  for 
the  following  style,  of  a  rod  22  to  which  the 
connection  between  the  respective  styles  is 
pivoted  at  one  end,  a  head  to  which  the  said 
rod  is  pivoted,  an  arm  extending  out  from  the 
said  rod  and  carrying  the  duplicating-style, 
a  guide  26  connected  to  the  said  pivoted  head 
and  occupying  a  position  adjacent  to  the  du- 

plicating-style and  a  support  for  the  said  piv- 
oted head,  substantially  as  set  forth.  lo 

Signed  by  me  this  9th  day  of  August,  1900. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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EDWARD  WILSON  CHANT,  OF  SHREWTON,  ENGLAND. 

GRAMOPHONE-STAND. 

SPECIFIOATION  forming  part  of  Letters  Patent  No.  684,496,  dated  October  15, 1901. 

Application  filed  November  20,  1899.    Serial  No,  737,680>.    CNomodeD 

To  all  luhom  it  may  CGiicerro: 
Be  it  known  that  I,  Edward  Wilson 

Chant,  a  subject  of  the  Queen  of  Great  Brit- 
ain, residing  at  Shrewton,  in  the  county  of 

S  Wilts,  England,  have  invented  a  new  and  use- 
ful Improvement  in  Gramophone-Stands,  of 

which  the  following  is  a  specification. 
This  invention  relates  to  an  improvement 

in  gramophone-stands,  and  has  for  its  object 
lo  to  provide  a  portable,  simple,  and  inexpen- 

sive folding  stand  for  use  with  gramophones 
and  similar  sound  -  recording  instruments, 
which  shall  greatly  increase  the  volume  and 
intensity  of  the  sound  produced  hy  such  in- 

15  struments. 
In  carrj'itig  my  invention  into  practice  I 

provide  a  square  or  other  shaped  platform 
having  a  central  opening  therein  and  a  num- 

ber of  circular  or  other  recesses  in  its  sur- 
20  face.  To  two  sides  of  the  said  platform  are 

hinged  two  flaps  or  folding  supports  whose 
lower  edges  are  preferablj'  curved,  so  that 
when  the  said  supports  are  opened  out  and 
placed  iipon  a  table  or  the  like  the  lower 

25  edges  of  such  supports  will  come  into  con- 
tact with  the  table,  for  instance, at  four  points. 

Hinged  stays  are  piv6ted  to  the  under  side 
of  the  platform  for  the  purpose  of  support- 

ing the  before-mentioned  folding  flaps  or  sup- 
30  ports  in  their  open  position.  Openings  are 

provided  in  the  said  folding  flaps  or  supports, 
through  which  the  joints  of  the  said  hinged 
stays  partially  project  in  order  that  the  fold- 

ing flaps  or  supports  may  lie  as  close  as  pos- 
35  sible  upon  the  under  side  of  the  platform 

when  the  former  are  folded  beneath  the  lat- 
ter. A  curved  metal  or  other  bridge  spans 

the  opening  in  the  platform,  to  the  center  of 
which  bridge  a  catch  is  pivoted  for  the  pur- 

40  pose  of  securing  the  folding  flaps  or  supports 
in  their  folded  position.  In  lieu  of  this  cen- 

tral catch  end  catches  may  be  pivoted  or 
hinged  to  the  under  side  of  the  platform  to 
effect  a  similar  purpose. 

45  In  order  that  this  my  said  invention  may 
be  the  more  readily  understood  and  carried 
into  practical  effect,  reference  is  hereby  made 
to  the  accompanying  sheet  of  illustrative 
di'awings,  wherein — 

150      Figure  1  is  a  side  elevational  view  of  the 
stand  in  its  open  position;  Fig.  2,  an  end  ele- 

vational view  thereof;  Fig.  3,  a  plan  view  of 
the  stand,  while  Fig.  4  is  a  view  of  a  detail. 

Referring  to  the  drawings,  wherein  like 

letters  of  reference  indicate  corresponding  55 

parts  throughout  the  various  figures,  a  indi- 
cates the  platform,  and  &  the  central  opening 

therein,  which  may  be  of  any  suitable  shape 
and  size. 

c  represents  the  two  folding  supports,  which  60 

are  hinged  to  the  platform  a  at  c'.  The  fold- 
ing supports  have  recesses  c^  in  the  lower 

edges,  so  that  when  the  stand  is  placed  on  a 
table  or  the  like  the  said  supports  will  come 
in  contact  with  the  former  at  four  points  c\  65 

(?  represents  tlie  stays  for  maintaining  the 
hinged  supports  d  in  their  open  or  extended 
position,  such  stays  being  pivoted  at  one  end 

to  the  under  side  of  the  platform  a,  as  at  d' , 
while  they  are  hingedly  jointed  about  mid-  70 
waj'  of  their  length,  as  at  cP,  so  that  when 
the  stand  is  to  be  folded  such  stays  can  be 
caused  to  lie  flat  against  the  under  side  of 

the  platforln,  openings  c'  being  provided  in 
the  folding  suipports  t'  inorder  that  the  joints  75 
of  the  said  stays  may  project  somewhat 
through  same  when  the  supports  are  in  the 
folded  position. 

e  represents  a  downwardly-curved  metal 
bridge  to  the  center  of  which  a  catch  /  is  piv-  80 
oted  for  the  purpose  of  securing  the  folding 
supports  c  in  their  closed  position.  In  lieu  of 
this  central  catch,  end  catches  (not  shown) 
may  be  pivoted  or  hinged  to  the  underside  of 
the  platform  a  to  effect  the  foregoing  purpose.  85 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
In  stands  or  sound-boards  for  gramophones, 

the  combination  with  a  table  having  hinged 
folding  side  supports,  a  central  opening,  and  90 
hinged  stays  for  supporting  said  side  sup- 

ports in  their  extended  position;  and  abridge 
for  securing  the  hinged  side  supports  in  their 
folded  position;  of  the  curved  lower  edges  of 
said  hinged  side  supports  whereby  the  lower  95 
edges  of  said  side  supports  only  contact  with 
the  supporting-surface  at  four  points  when 
in  their  opened-out  position;  and  openings 
in  said  hinged  side  supports  to  let  the  joints 
of  said  hinged  stays  lie  therein  to  enable  the  100 
said  side  supports  to  be  folded  snugly  up 
against  the  under  side  of  the  table,  substan- 

tially as  specified. 

EDWARD  WILSON  CHANT. 

Witnesses : 
Vincent  Hughes, 
Alfd.  a.  Thornton. 
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To  all  ivhom  it  may  concern: 
Be  it  kuowu  that  I,  George  W.  Merrill, 

Jr.,  a  citizen  of  tlie  United  States,  residing  in 
Brooklyn,  Kings  count}'.  State  of  New  York, 
have  invented  a  new  and  useful  Improvement 
in  Phonographs  or  Graphophones,  of  which 
the  following  is  a  specification. 

My  invention  relates  especially  to  that  class 
of  devices  wherein  a  recorder  is  emploj'ed  for 
transferring  to  a  record-cylinder  sounds  of 
any  character  or  description  and  wherein  a 
device  is  employed  for  reproducing  sucb 
sounds,  such  as  the  phonograph  and  grapho- 
phone,  and  has  for  its  object  the  provision  of 
means  and  mechanism  whereby  record-cylin- 

ders of  different  diameters  may  be  used  upon 
one  and  the  same  instrument  and  in  the  pro- 

vision of  means  for  adjustably  supporting 
and  regulating  the  position  of  a  recorder  or 
reproducer  in  relation  to  such  record-cylin- 
ders. 
My  invention  also  involves  certain  novel 

and  useful  combinations  or  arrangements  of 
parts  and  peculiarities  of  construction  and 

25  operation,  all  of  which  will  be  hereinafter 
first  fully  described  and  then  pointed  out  in 
the  claims. 

In  the  accompanying  drawings,  forming  a 
part  hereof.  Figure  1  is  a  front  elevation  of 

30  an  instrument  to  which  my  invention  is  ap- 
plied; and  Fig.  2  is  an  end  elevation  looking 

from  the  right  of  Fig.  1,  part  of  said  figure 
being  shown  in  section. 

Similar  numerals  of  reference  wherever 
35  they  occur  indicate  corresponding  parts  in 

both  figures. 
1  is  the  supporting-base  of  the  instrument. 
2  is  a  shaft  mounted  in  a  bearing  3  and  car- 

rying a  mandrel  4,  of  the  usual  size  and  con- 
40  struction  for  the  reception  of  a  recording-cyl- 

inder 5,  the  diameter  of  which  is  indicated 

by  the  dotted  lines,  particularlj-  in  Fig.  2  of 
the  drawings.  When  it  is  desired  to  employ 
a  larger  record,  such  as  G,  the  record  5  is  re- 

45  moved  and  the  secondary  mandrel  or  sleeve  7 
is  slipped  onto  said  mandrel  4. 

In  order  to  provide  means  for  properly  lo- 
cating, adjusting,  and  holding  the  recorder 

or  reproducer  S,  I  have  provided  a  perpen- 
50  dieulav  rod  9,  which  adjustably  fits  into  a 

sleeve  10,  mounted  ujion  the  carrying-rod  11 

of  the  instrument.  This  sleeve  10  is  slotted 

at  12  at  each  side,  and  by  means  of  a  set-screw 
13  and  operating-nuts  14  thereon  the  rod  9 
may  be  secured  in  anj' desired  position.  At  55 
the  top  of  the  rod  9  is  mounted  a  yoke  15, 
from  which  extend  two  horizontal  arms  16. 

17  is  a  transverse  bar  having  perfoi'ated 
ears  18  at  each  end,  through  which  the  rods 
16  pass.  60 

19  represents  set-screws  in  the  bar  17, which 
bear  upon  the  rods  16.     The  transverse  bar 
17  carries  a  ring  20,  swiveled  upon  ears  21, 
said  ring  receiving  the  tube  22,  upon  which 

the  recoi'der  or  reproducer  8  is  mounte'd  and  ')5 pressingagaiust  the  tube  23  for  the  reception 
of  a  transmitting  tube,  horn,  or  the  equiva- 

lent. Attached  to  the  ring  20  is  an  arm  27, 
and  to  the  bar  17  is  an  arm  24,  said  arm  hav- 

ing a  screw-threaded  perforation  for  the  re-  70 
ception  of  a  screw  25,  which  engages  with  a 
spring  26,  passing  to  the  upper  extremity  of 
the  arm  27.  With  this  arrangement  the  bear- 

ing of  the  stj'lus  upon  the  record-cjlinder  can 
be  accurately  adjusted  by  regulating  the  ten-  75 
sion  of  the  spring  20. 

In  order  to  provide  means  for  throwing  the 
stylus  of  the  recorder  or  reproducer  into  and 
out  of  contact  with  the  record-cylinder,  I  have 
provided  a  tube  28,  i^i voted  to  a  projection  80 
29  upon  one  side  of  a  ring  30,  which  encir- 

cles the  rod  11,  the  other  side  of  the  ring  car- 
rying a  raanipulatiug-arm  31.  Adjustably 

secured  by  a  set-screw  32  within  the  tube  28 
is  a  rod  33,  slotted  at  34  for  engaging  with  a  85 
pin  35,  fixed  in  a  projection  36  beneath  the 
cross-bar  17.  The  extremity  of  the  rod  33 
bears  against  a  lug  or  screw  37,  projecting 
downward  from  the  ring  20.  When  in  the 
position  indicated,  the  stylus  of  the  repro-  90 
ducer  8  rests  against  the  record  6;  but  by 
throwing  the  arm  31  downward  the  stylus  will 
be  raised  therefrom.  If  a  record,  such  as  5, 
is  used  and  the  support  for  the  recorder  or 
reproducer  is  to  be  lowered  to  the  position  95 
shown  by  the  dotted  lines  in  Fig.  2  of  the 
drawings,  the  rod  32  is  telescoped  into  the 
tube  28  and  held  in  the  proper  position  by 
means  of  the  set-screw  32. 

It  will  thus  be  seen  that  I  have  provided  icc 
means  for  adjustably  supporting  the  recorder 
or  reproducer  in  such  a  way  that  it  may  be 
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moved  horizontally  or  verticallj^  such  ad- 
justments bein":  independent  of  each  other. 

I  have  also  provided  means  for  adjusting  the 
bearing  of  the  recording  or  reproducing  sty- 

5  lus  upon  the  record  without  interfering  with 
its  working  when  the  machine  is  in  operation 
and  have  also  provided  means  for  moving  the 
support  for  the  recorder  or  reproducer  in  two 
directions  to  facilitate  the  adjustment  of  the 

10  cutting-stylus  to  the  most  advantageous  po- 
sition and  have  adapted  one  machine  to  the 

use  of  record-cylinders  of  different  diameters. 
Having  now  fully  described  my  invention, 

what  I  claim  as  new  therein,  and  desire  to  se- 
15  cure  by  Letters  Patent,  is — 

1.  In  a  graphophone,  the  combination  with 
the  mandrel,  of  an  upright  post  adjacent 
thereto,  rods,  IG,  projecting  from  said  post 
above  the  mandrel,  a  yoke  slidably  mounted 

2o  upon  said  rods,  a  ring  connected  with  said 
yoke  by  transverse  pivots,  a  recorder,  8,  car- 

ried by  said  ring,  means  for  moving  the  ring 
and  recorder  in  an  upward  direction  about 
said  pivots,  and  spring-controlled  means  for 
limiting  the  downward  movement  of  said  25 
ring  and  recorder  about  the  jpivots,  substan- 

tially as  set  forth. 
2.  In  a  graphophone,  the  combination  with 

the  mandrel  and  the  sleeve  10,  of  a  vertically- 
adjustable  rod,  9,  the  parallel,  horizontal  30 
rods,  IG,  carried  thereby,  the  cross-piece  17, 
slidably  mounted  on  said  rods,  16,  a  ring  20, 
pivotally  supported  by  said  cross-piece,  17, 
and  the  recorder  carried  by  said  ring,  substan- 

tially as  set  forth.  35 
Signed  by  me  at  New  York  this  27th  day  of 

January,  1900. 

GEORGE  W.  MERRILL,  Jr. 

Witnesses: 
RoBT.  Merrill, 
A.  M.  Pierce. 
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To  all  ivJwm  it  may  covvcern: 
Be  it  known  that  I,  John  E.  Alexander,  a 

citizen  of  IheL^'nitecl  States,  residingat  New- 
ark, in  the  count}-  of  Essex  and  State  of  New 

5  Jersey,  have  invented  ceitain  new  and  useful 
Improvements  in  Talking-Machines;  and  I  do 
hereby  declare  the  followingto  be  afull,  clear, 
and  exactdescription  of  the  invention,  such  as 
will  enable  others  skilled  in  the  art  to  which 

lo  it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  ihe  accompanying  draw- 

ings, and  to  characters  of  refei'ence  marked 
thereon,  which  form  a  part  of  this  specifica- 
tion. 

15  This  invention  relates  to  certain  improve- 
ments in  that  class  of  sound  recording  and 

reproducing  or  talking  machines  adapted  to 
serve  in  connection  with  a  record  or  record- 
blank  having  a  spherical  surface  or  a  surface 

20  convexed  in  concentric  relation  to  a  given 
center  after  the  fashion  of  the  surface  of  a 
globe,  of  which  class  the  machine  shown  in 
my  prior  application,  filed  September  28, 1900, 
Serial  No.  31,357,  is  the  only  prior  representa- 

25  tive. 
The  object  of  the  present  construction  is  to 

secure  greater  com^jactness  of  structure  in  a 
machine  of  said  class  whereby  greater  con- 

venience is  obtained  in  operating  in  counec- 
30  tion  with  said  spherical  or  concentrically- 

curved  records  or  record-blanks,  to  render 
the  operation  of  said  spherical  recording  de- 

vice more  simple  and  inexpensive,  and  to  ob- 
tain other  advantages  and  results,  some  of 

35  which  maj'be  referred  to  hereinafter  in  con- 
nection with  the  description  of  the  working 

parts. 
The  invention  consists  in  the  improved 

sound  recording  and  reproducing  or  talking 
40  machine  and  in  the  arrangements  and  com- 

binations of  parts  of  the  same,  all  substan- 
tially as  will  be  hereinafter  set  forth,  and 

finally  embraced  in  the  clauses  of  the  claim. 
Referring  to  the  accompanying  drawings, 

45  in  which  like  letters  of  reference  indicate 
corresponding  parts  in  each  of  the  several 
views,  Figure  1  is  a  side  view  of  the  improved 
machine,  the  box  or  case  containing  the  work- 

ing parts,  the  record-holder  and  record  being 
50  shown  in  vertical  section.  Fig.  2  is  a  plan 

view,  on  a  reduced  scale,  showing  a  speaker- 

holder  overlying  the  record.  Fig.  2^  is  a  de- 
tail section  showing  a  certain  frictional  pin- 

ion-clamp. Fig.  3  is  a  side  view  of  the  said 
machine,  the  box,  the  record,  and  its  holder  55 
being  again  shown  in  section.  Fig.  4  is  a  side 
view  showing  the  machine  in  part  on  a  re- 

duced scale.  Fig.  5  is  a  plan  of  the  said  ma- 
chine, and  Fig.  6  is  a  side  elevation  showing 

the  record  and  holder  in  different  positions  60 
from  what  are  shown  in  Fig.  4. 

In  said  drawings,  a  indicates  the  body  of  a 
suitable  box  or  case  within  which  the  work- 

ing parts  of  the  machine  are  inclosed  and  \>y 
which  the  said  working  parts  are  protected  65 
from  injury  by  mechanical  interference,  dust, 
or  otherwise.  The  top  of  the  body  of  said 

box  or  case  is  preferably  a  dome-shaped  cast- 
ing or  plate  6,  providing  bearings  from  which 

the  working  parts  are  suspended  and  held  in  70 
operating  relation  and  removable  together 
from  the  bodj-  of  the  case.  Said  dome-shaped 
plate  or  casting  &  is  slotted  from  at  or  near 
the  center  of  the  dome  radiall}'  or  later- 

ally outward,  as  at  c,  to  permit  a  sidewise  75 
movement  of  the  record-holder  shaft  (7  and 
frame  e,  which  have  bearings  within  the  box 
or  case  and  extend  out  through  said  slot 
to  receive  the  record-holder,  so  that  it  will 
lie  near  to  the  dome  as  it  moves  in  a  path  80 
concentric  to  the  curvature  of  the  dome.  The 
said  frame  e  has  its  lower  bearing  upon  a 
bracket  (7,  Fig.  1,  secured  within  the  box  or 
case,  preferably  upon  the  dome-shaped  cast- 

ing or  plate  ?>,  said  frame  being  pivoted  upon  85 
said  bracket,  asat  7t,  so  as  to  turn  thereon,  and 
near  its  pivot  /i  said  frame  e  preferably  pro- 

vides an  adjustable  bearing  t  for  the  lower 
or  inner  end  of  the  shaft.  Said  adjustable 

bearing  ma}'  be  a  short  cylindrical  piece  of  90 
metal  recessed  at  its  upper  end  to  receive  a 
pivotal  lug  or  center./  at  the  lower  end  of  the 
shaft,  and  it  may  fit  within  a  tubular  part  h 
of  the  frame  e,  where  it  may  be  adjustably 
held  by  means  of  a  set -screw  I  or  other  95 
means.  At  its  upper  end  said  shaft  d  is  ar- 

ranged in  a  box  or  bearing  »(,  prepared  for 
it  in  the  frame  e,  said  bearing  permitting  a 
free  rotation  of  said  shaft  as  it  turns  with  said 
frame,  but  holding  it  steadily  and  positively  100 
to  prevent  irregularity  of  rotary  movement. 

Said  shaft  d  is  preferablj"  provided  at  a  suit- 
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able  point  in  its  length  with  a  friction-sur- 
face n,  which  is  jireferably  globular  or  con- 

vexly  curved,  after  the  fashion  of  the  surface 
of  a  sphere,  the  convexity  being  concentric 

S  with  the  center  of  movement  of  the  shaft  and 
with  the  curved  surface  of  the  record.  Said 

friction-surface  is  preferably  formed  upon  a 
flange  the  general  shape  of  which  is  that  of 
a  segment  of  a  globe  and  is  fastened  upon 

10  the  shaft  d  at  a  distance  below  the  record- 
holder,  and  thus  there  is  no  necessity  for  a 
contact  of  the  cooperating  friction  motive 
device  bearing  upon  the  record-holder,  and 
therebydeadeningthesoundthei'efroui.    The 

15  friction -surface  is  engaged  by  a  friction- 
wheel  0  upon  tlie  shaft  p,  in  train  with  the 
cog-wheels  and  cooperating  mechanisms  of  a 
a  suitable  motor,  preferabl}"  a  spring-motor. 
The  convex  friction-surface  being  concentric 

20  with  the  center  of  movement  of  the  shaft  d, 
the  said  friction-wheel  0  maintains  its  oper- 

ative contact  with  said  friction-surface  as  the 
said  shaft  moves  with  the  frame  on  the  pivot  7;. 
Said  friction-wheel  0  may  be  of  leather  or 

25  other  material  having  a  measure  of  elasticity. 
Tiie  convex  friction-surface  in  the  preferred 
construction  being  concentric  or  approxi- 

mately concentric  with  the  surface  of  the  rec- 
ord, as  the  shaft  moves  laterallj"  in  the  plane 

30  of  its  longitudinal  axis  the  distance  between 
the  friction-wheel  and  tlie  axis  of  the  shaft  d 
gradually  increased,  so  that  the  spirals  de- 

scribed by  the  said  friction-wheel  0  on  the 
surface  n  gradually  enlarge,  as  will  be  ap- 

35  parent,  and  the  rate  of  speed  of  rotation  of 
shaft  d  will  be  correspondingly  rednced. 
This  reduction  of  speed  of  the  shaft  d  effects 
the  speed  of  the  record-holder  and  record,  and 
thus  this  last-mentioned  part  rotates  more 

40  slowly  as  the  stylus  enters  into  engagement 
with  the  parts  of  the  globular  or  spherical 
record  more  distant  from  thecenterof  rotation 
thereof,  and  thereby  there  is  no  hastening  in 
the  time  or  measures  of  sound  production  as 

45  the  reproduction  of  the  music  or  sound  ad- 
vances, but,  on  the  contrarj^  the  time  is  uni- 

form throughout  the  reproduction. 
The  advantages  due  to  the  use  of  the  im- 

proved record  employed  in  this  machine  have 
50  alreadj^  been  detailed  in  my  prior  applica- 

tions. 

When  a  spriug-motor  is  employed  to  effect 
thedesired  moveraentsof  theshaftand  frame, 
the  spring  (not  shown)  may  be  contained  witli- 

55  in  the  barrel  3,  being  fastened  at  opposite  ends 
upon  said  barrel  and  its  shaft  4  in  any  suit- 

able manner,  and  power  may  be  transmitted 
through  the  cogs  and  pinions  5,  6,  7,  8,  9,  and 
10  to  the  friction-wheel.     In  train  with  the 

60  said  motor-cogs  I  may  employ  a  suitable  gov- 
ernor 14  for  regulating  the  speed,  power  be- 

ing transmitted  thereto  by  means  of  the  cog- 
wheels 11  12  or  by  any  other  suitable  means. 

The  said  shaft  d  near  its  free  end  is  prefer- 
65  ably  threaded,  as  at  15,  and  engages  a  worm- 

wheel  IG  on  a  shaft  17,  having  bearings  upon 
the  frame  at  a  point  adjacent  to  the  threads 

15,  so  that  the  threads  of  the  shaft  and  worm- 
wheel  intermesh,  as  indicated  in  Fig.  3.  On 
the  shaft  17,  with  the  w^orm-wheel,  is  a  pinion  70 
18,  which  engages  a  curved  or  segmental  rack 
19,  stationed  beneath  the  dome  and  approxi- 

mately concentric  with  the  pivot  li,  so  that 
the  pinion  will  travel  over  the  toothed  surface 
of  the  rack  as  the  frame  e  and  shaft  d  move  75 
upon  the  pivot  li,  and  thus  as  the  shaft  d  ro- 

tates under  the  action  of  the  friction-wheel  0 
and  the  spherical  or  globular  surface  n  the 
worm-wheel  16  slowly  turns  and  causes  the 
pinion  18  to  travel  over  the  rack  19  laterally  80 
and  draw  the  frame  e  with  it,  so  that  said 
frame  and  the  shaft  d,  the  record-holder  20, 
and  the  record  /  on  said  holder  are  caused  to 
move  slowly,  the  shaft  d  moving  in  the  slot 
c  in  one  direction  under  the  power  of  the  85 
spring  of  the  motor  or  other  motive  means  as 
the  shaft  cZ  and  the  said  parts  connected  there- with rotate. 

Stationed  at  the  top  of  the  device  and  pro- 
jecting over  the  record-holder  and  when  the  90 

record  is  in  place  is  an  arm  27,  ari-anged, 
preferably,  on  a  pivotal  pin  28  of  a  suitable 
bracket  or  bearing-plate  29,  fastened  to  or 
formed  on  the  case  or  plate  &.     At  the  pro- 

jecting end  of  said  arm  27  is  formed  a  ring  95 
or  other  device  271  to  receive  and  hold  a 

speaker  or  sound-box  having  a  stylus  30.    (In- 
dicated in  Figs.  4  and  6.)     Said  arm  27  is  free 

at  its  projecting  end  to  gravitate,  so  that  when 
the  said  speaker  is  disposed  over  the  record  its  100 
stylus  30  will  engage  the  said  record  and  con- 

tribute to  the  production  of  sound.'  After  the shaft  d  and  its  connections  have  made  a  com- 
plete operal  ivo  movement  under  the  power  of 

the  spring-motor,  so  that  the  stationary  stylus  105 
traversed  the  face  of  the  I'ecord  as  said  record 
is  rotated  and  moved  in  a  plane  of  its  axis 
in  a  direction  coincident  with  the  longitudi- 

nal axis  of  the  slot  c  to  the  end  of  said  move- 
ments, the  said  record  may  be  returned  to  its  1 10 

initial  position  by  hand,  and  to  permit  this 
to  be  quicklj'  accomplished  I  prefer  to  hold 
the  pinion  18,  which  engages  the  rack  19,  in 
operative  position  upon  the  shaft  17  by  fric- 
tional  clamping  means,  which  are  illustrated  115 
in  Figs.  1  and  2|,  where  the  shaft  17  is  shown 
to  be  reduced  in  diameter  at  one  end,  as  at 
40,  and  the  reduced  end  is  threaded  to  re- 

ceive a  clamping-screw  41.     The  pinion  is  ar- 
ranged between  friction- washers  42  42  on  said  1 20 

reduced  end  of  the  shaft,  so  that  when  the 
clamp-screw   is   screwed   up   the    pinion   is 
clamped  with  sufficient  firmness  to  secure  the 
operations  described,  and  yet  permit  a  loose 
turning  independent  of  its  shaft  when  the  125 
frame  e,  shaft  d,  and  connections  are  turned 
to  their  initial   positions,  as  described.     A 
lock  screw  or  nut  43  may  be  employed  to  lock 
the  clamping  -  screw  41,  when  properly  ad- 

justed, to  secure  the  desired  frictional  eon-  130 tact. 

Having  thus  described  the  invention,  what 
I  claim  as  new  is~— 

1.  In  a  sound  record  ingand  reproducing  ma 



685,024 a 

chine,  the  combination  with  a  motor,  of  a 
rotary  record  -  carrying?  shaft,  and  a  frame 
carrying  said  shaft  and  movable  about  a  cen- 

ter 7t,  in  the  axis  of  rotation  of  said  shaft, 
5  and  means  for  transmitting  motion  from  the 

motor  to  said  frame  and  shaft,  substantiall}' 
as  set  forth. 

2.  In  a  sound  recording  and  reproducing  ma- 
chine,  the  combination  with  a  frame  yiv- 

lo  oted  upon  a  suitable  bearing  in  said  machine, 
of  a  record-carrjing  shaft  having  its  bear- 

ings on  said  frame,  the  pivotal  center  of  move- 
ment of  the  frame  being  in  the  longitudinal 

axial  line  of  said  shaft  and  movable  with  said 
15  frame,meansforrotatingsaidshaftand  means 

for  moving  said  frame  on  its  pivot,  substan- 
tially as  set  forth. 

3.  Inasoundrecordingand  reproducing  ma- 
chine,  the  combination  with  a  frame  piv- 

20  oted  upon  a  suitable  bearing  in  said  machine, 
of  a  record-carrying  shaft  having  its  bear- 

ings on  said  frame  near  the  opposite  ends  of 
the  latter  and  having,  intermediate  of  said 
ends,  a  screw-thread,  a  worm-wheel  centered 

25  on  said  frame  and  engaging  the  threads  of 
the  record-carrying  shaft,  a  pinion  in  connec- 

tion with  said  worm-wheel  and  a  curved  rack 
engaged  by  said  pinion,  said  curved  rack  be- 

ing fixed  in  the  machine  adjacent  to  tlie  free 
30  end  of  the  shaft  and  the  curvature  of  the 

rack  being  concentric  withthecenterof  move- 
mentof  the  frame,  whereby,when  the  said  pin- 

ion is  turned  with  the  worm-wheel,  the  said 
pinion  will  travel   over   said   rack  and  will 

35  effect  a  turning  of  the  frame  on  its  pivot, 
substantiallj^  as  set  forth. 

4.  In  a  sound  recording  and  reproducing  ma- 
chine, the  combination  with  a  frame  mov- 

able on  a  center,  of  a  rotarj'  shaft  journaled 
40  on  said  frame  and  adapted  to  turn  therewith, 

and  means  in  connection  with  the  free  end 
of  the  frame  and  receiving  power  from  the  said 
shaft  for  turning  said  frame,  and  a  friction- 
surface  on  said  rotary  shaft,  distant  from  the 

45  free  end  thereof,  and  independent  of  the  rec- 
ord-holder, said  record-holder  secured  to  said 

rotary  shaft  at  its  free  end,  and  a  friction- 
wheel  pressing  on  said  friction-surface  but 
not  on  the  holder,  and  means  for  rotating  the 

50  said  friction-wheel,  substantially'  as  set  forth. 
5.  In  a  sound  recording  and  reproducing  ma- 

chine, the  combination  with  a  pivoted  frame 
carrying  a  W'Orm- wheel  and  pinions  and  a 
threaded  shaft  carrying  a  record  with  a  spher- 

55  ieal  surface  and  a  spherical  friction-surface 
distant  from  said  record,  of  a  rack  engaged 
by  said  pinion,  the  power  from  the  shaft  be- 

ing transmitted  to  the  pinion  through  said 

•worm-wheel,  and  a  friction-wheel  for  engag- 
60  ing  said  spherical  friction-surface  and  rotat- 

ing said  shaft,  substantially  as  set  forth. 
G.  In  a  sound  recording  and  reproducing  ma- 

chine, the  combination  with  a  pivoted  frame 
carrying  a  rotary  shaft  arranged  with  its  lon- 

65  gitudiual  axis  in  line  with  the  pivotal  center 
on  which  the  said  shaft  turns  and  having 
screw-threads  and  movable  in  one  direction 

of  turning  under  the  power  of  a  motor,  of 
said  motor  and  means  for  transmitting  the 
power  to  said  shaft  and  means  for  transmit-  70 
ting  the  power  of  the  rotary  shaft  to  the  frame 
to  effect  a  turning  thereof  on  its  pivot,  sub- 

stantially as  set  fortli. 
7.  Inasoundrecordingandreproducingma- 

chine,  the  combination  with  a  dome-shaped  75 
box  or  case  having  a  slot  c,  to  permit  the 
record-holder  shaft  to  move  with  its  record- 
holder,  as  said  shaft  turns  about  its  pivotal 
center,  said  rotary  shaft,  means  for  rotating 
said  shaft,  means  for  turning  said  shaft  and  80 
causing  it  to  move  a  distance  in  a  given  plane 
and  a  record-holder  arranged  on  said  shaft 
distant  from  its  center  of  turning,  substan- 

tially as  set  forth. 
8.  Inasoundrecordingand  reproducing  ma-  85 

chine,  the  combination  with  the  fixed  speaker- 
holder,  of  a  rotarj'  record-holder  and  spher- 

ical record, together  movable  in  a  curved  path 
adjacent  to  said  speaker -holder,  substan- 

tially as  set  forth.  90 
9.  Inasoundrecordingand  reproducing  ma- 

chine, the  combination  with  a  speaker  having 
a  suitable  stylus,  of  a  rotary  record-holder 
on  a  movable  axis  and  means  for  rotating 
said  holder  and  changing  the  position  of  the  95 
jixis  and  a  spherical  record  arranged  on  said 
holder,  substantially  as  set  forth. 

10.  In  a  sound  recording  and  reproducing 
machine,  thecombiuation  with  a  speaker  hav- 

ing a  stylus,  of  a  rotar}'^  record-holder  mov-  100 
able  in  the  plane  of  its  axis,  a  flange  arranged 
at  a  distance  from  but  connected  to  rotate 

with  said  record-holder  and  a  friction-wheel, 
and  means  for  operating  the  same,  said  flange 

being  engaged  and  rotated  bj^  said  friction-  105 
wheel  and  thereby  operating  said  holder,  sub- 
stantiallj'  as  set  forth. 

11.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  speaker  hav- 

ing a  stylus,  of  a  rotary  record-holder  mov-  no 
able  in  the  plane  of  its  axis,  in  a  curvilinear 
path,  and  a  globular  or  spherical  flange  and 
friction-wheel  for  operating  said  holder,  sub- 
stantiall}'  as  set  forth. 

12.  In  a  sound  recording  and  reproducing  115 
machine,  the  combination  with  the^  record- 
holder,  of  a  shaft  arranged  at  the  axis  of  said 
holder,  the  longitudinal  axis  of  the  shaft,  co- 

inciding with  the  axis  of  said  holder,  a  frame 

pivoted  upon  a  suitable  fixtui'e  and  provided  120 
with  journal- bearings  for  the  shaft,  one  of 
said  journal-bearings  being  arranged  near  the 
pivot  of  the  frame,  and  the  other  of  said  bear- 

ings being  near  the  free  end  of  said  frame, 
and  means  for  rotating  said  shaft  and  means  125 
for  turning  the  frame  on  its  pivot,  substan- 

tially as  set  forth. 
13.  In  a  sound  recording  and  reproducing 

machine,  the  combination  with  the  record- 
holder,  of  a  rotar}'  shaft  arranged  at  the  axis  130 
of  said  holder  and  supporting  the  same,  the 
longitudinal  axis  of  the  shaft  coinciding  with 
the  axis  of  the  holder,  a  frame  pivoted  at  a 
point  in  line  with  said  longitudinal  axis  of 
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the  shaft.,  and  providing  journal-bearings  for 
said  shaft,  one  of  said  bearings  being  near 
the  frame-i)ivot  and  tlie  otlier  at  a  distance 
therefrom,  said  shaft  having  a  friction-flange 

5  interi^osed  between  the  said  bearings,  a  fric- 
tion-wlieel  engaging  said  flange  and  trans- 

mitting i-otarj- motion  thereto,  and  means  for 
transmitting  motion  from  the  frame  and  turn- 

ing said  frame  on  its  iiivot,  substantially  as 
lo  set  forth. 

14.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  speaker- 
holder,  of  a  rotary  and  laterally-movable  rec- 

ord-holder, and  a  friction-flange  arranged  on 
the  same  axis  with  the  holder  at  a  distance 

from  said  holder,  a  friction-wheel  engaging 
said  flange,  and  a  motor,  substantially  as  set 
forth. 

15.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  stationed 
speaker  or  sound-box  holder,  of  a  rotary  and 
laterally  -  movable  record  -  holder  having  a 
spherical  friction-surface,  connected  there- 

with, and  on  the  same  axis,  a  friction-wheel 
engaging  the  said  si)herical  surface  and  a  mo- 

tor, substantially  as  set  forth. 
16.  The  combination  with  the  box  or  case 

of  a  frame  pivoted  in  said  case  and  movable 
at  its  free  end  in  a  straight  course  on  its 

30  pivot,  of  a  rotary  shaft  having  bearings  on 
said  frame  near  said  pivot,  and  at  its  free 
end  being  adapted  to  carry  a  record, a  speaker- 
carrying  arm,  attached  to  said  box  or  case, 
and  a  motor  for  rotating  said  shaft  and  turn- 

ing tlie  frame  on  its  pivot  in  one  direction, 
the  motive  means  and  connections  permitting 
a  return  of  the  record,  its  shaft  and  frame  to 
an  initial  position  by  hand-iiower,  substan- 

tially as  set  forth. 

IS 
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17.  In  a  machine  for  recording  and  repro-  40 
ducing  sounds,  the  combination  with  a  curved 
rack  fixed  in  said  machine,  a  frame  e,  pivoted 
at  a  distance  from  said  rack  and  having  a 
free  end  adjacent  to  said  rack  and  movable 
in  a  path  concentric  wilh  the  curvature  of  45 
said  rack,  and  carrying  a  shaft  17,  carrying 
said  pinion,  a  worm-wheel  on  said  shaft  17, 
clamping  means  for  said  pinion,  said  frame 
e,  having  bearings  for  a  threaded  record-hold- 

ing shaft,  and  said  shaft  adapted  to  receiv^e  50 
said  record,  substantially  as  set  forth. 

18.  In  a  machine  for  recording  and  repro- 
ducing sound,  the  combination  with  the 

curved  rack  fixed  immovably  in  said  machine, 
of  a  frame  pivoted  concentric  with  said  curved  5  5 
rack  and  carrying  a  record-holding  shaft  hav- 

ing a  screw-thread,  a  pinion  and  worm-wheel 
joined  together,  one  engaging  said  rack  and 
the  other  threads  of  therecord-carrj^ing  shaft, 
substantially  as  set  forth.  60 

19.  In  a  machine  for  recording  and  repro- 
ducing sound,  the  combination  with  the 

curved  rack,  of  a  pivotal  frame  carrying  a 
record  -  holding  shaft,  said  shaft  having  a 
screw-thread,  a  pinion  and  worm-wheel  mov-  65 
able  together  when  clamped  and  independent 
of  one  another  when  not  clamped,  and  a  fric- 

tion-clamp for  normally  holding  said  pinion 
and  worm-wheel  in  operative  relation,  sub- 

stantially as  set  forth.  70 
In  testimony  that  I  claim  the  foregoing  I 

have  hereunto  set  my  hand  this  5th  day  of 
November,  1900. 

JOHN  E.  ALEXANDER. 

Witnesses: 

Charles  I-I.  Pell, 
Louis  A.  Greenleaf. 
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To  all  vjhom  it  may  coucevn: 
Be  it  known  that  we,  George  Osten  and 

William  P.  Spalding,  residents  of  Denver, 
Colorado,  bave  invented  a  new  and  useful  Im- 

provement in  Sound  Recording  and  Repro- 
ducing Machines,  which  invention  is  f  ullj'  set 

forth  in  the  following  specification. 
While  our  invention  has  reference  gener- 

ally to  sound  recording  and  reproducing  ma- 
chines,it  relates  more  particularly  to  improve- 

ments in  the  horn  and  to  a  transmitting  or 
conducting  device  for  conveying  the  repro- 

duced sounds  from  the  reproducer  to  the  horn, 
and  has  as  its  object  to  improve  the  tone 
quality  and  power  of  sounds  reproduced  from 
waves  recorded  upon  sound-records,  to  repro- 

duce said  sounds  in  a  perfectly  natural  tone 
and  with  the  full  power  and  melody  of  the 
original  voice  or  voices  or  instrument  or  in- 

struments used  in  making  the  original  sound- 
records,  to  overcome  everj4hing  foreign  to  the 
reproduction  of  perfect  music,  vocal  or  instru- 

mental, and  in  general  to  reproduce  with  origi- 
nal volume,  melody,  and  power  every  sound 

of  whatever  nature  recorded  in  sound-records. 
Although  the  improvements  constituting 

the  invention  are  specially  adapted  for  em- 
ploj-meut  in  connection  with  machines  of  the 
zonophone  or  gramophone  type,  they  may  also 

30  be  used  on  other  types  of  talking-machines, 
such  as  the  graphophone. 

The  improvements  whereby  we  attain,  at 
least  to  a  maximum  degree,  the  objects  above 
recited  will  be  most  readily  understood  by 
reference  to  the  accompanying  drawings, 
illustrating  the  preferred  embodiment  of  the 
invention. 

In  said  drawings.  Figure  1  is  a  perspective 
view  illustrating  the  invention  as  applied  to 

40  a  machine  of  the  zonophone  type.  Fig.  2  is 
a  longitudinal  sectional  view  through  the  horn 
and  transmitter.  Fig.  3  is  an  enlarged  sec- 

tional view  through  the  conveyer.  Fig.  4  is 
a  detail  view  of  part  of  the  transmitter,  the 
cover  being  removed.  Fig.  6  is  a  section  on 
line  Y  Y,  Fig.  3;  and  Fig.  G  is  an  end  view 
of  the  horn. 

Referring  to  the  drawings,  A  represents  the 
casing,  which  incloses  the  usual  motor  mecli- 

50  anism  for  rotating  a  platen  A',  upon  which  a 
disk  sound-record  is  adapted  to  be  secured. 
B  is  a  swinging  arm  supported  at  its  outer 

end  by  a  bracket  B'  in  such  manner  that  its inner  end  will  be  free  to  vibrate  or  move  ver- 
tically as  well  as  laterally.  At  said  inner  55 

end  arm  B  is  formed  with  a  sleeve  or  collar 

h,  Fig.  2.  H  is  a  reproducer  of  the  usual  con- 
struction, having  a  short  tubular  part  H', 

through  which  the  reproduced  sounds  pass 
from  the  diaphragm-chamber.  Tubular  part  60 
ir  fits  closel3^  in  and  projects  from  sleeve  h. 
A  horn-support  C  is  secured  at  one  end  to 
arm  B. 

The  parts  as  thus  far  described  are  of  well- 
known  construction  and  form  no  part  of  the  65 
present  invention. 

A  single  horn  or  bell  is  ordinarily  used  in 
zonophones,  gramophones,  and  graphophones 
for  discharging  the  sounds  from  the  repro- 

ducer, the  small  end  of  the  horn  being  con-  70 
nected  with  the  short  tube  of  the  reproducer 
either  directly  or  by  the  interposition  of  a 

rubber  tube  connection.  It  has  also  been  pi'o- 
posed  to  use  two  horns  communicating  with 
opposite  sides  of  the  reproducer-diaphragm  75 
and  having  their  discharge  ends  arranged  side 
b}'^  side.  Furthermore,  it  has  been  proposed 
to  employ  a  plurality  of  independent  horns 
mounted  upon  a  part  to  which  a  rotaiy  move- 

ment is  imparted.  Oar  construction  of  horn  80 
about  to  be  described  differs  from  these  ar- 

rangements in  material  and  important  re- 
spects, as  will  be  readily  understood. 

D  represents  our  improved  horn  in  its  en- 
tirety, the  same  being  made  up  of  two  hollow  85 

conical  tubes  (or  single  horns)  D'  D',  attached 
together  along  one  side  in  any  suitable  man- 

ner, (as  by  soldering  or  riveting,)  and  a  sin- 
gle bell  or  hood  D'^,  secured  to  and  closed  in 

about  the  larger  or  discharge  ends  of  both  90 

conical  tubes  D'  D'. Instead  of  having  the  smaller  ends  of  the 

parts  D'  D'  communicate  directly  with,  the 
diaphragm-chamber  of  tbe  reproducer  we  in- 

terpose what  is  herein  termed  a  "transmit-  95 
ter,"  the  function  of  which  will  be  referred to  later. 

G  is  the  transmitter.  It  has  an  elongated 
sound  concentrating  and  distributing  cham- 

ber G',  the  walls  of  which  curve  inwardly  to-  100 
ward  the  passage  G'  at  about  the  middle  there- 

of, so  that  the  line  Y  Y,  Fig.  3,  divides  the 
chamber  (as  well  as  the  opening)  into  two 
equal  parts.  Immediately  to  the  rear  of  cham- 
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ber  G'  passage  G"  bends  at  right  angles  and 
extends  through  an  arm  G'^  The  outer  end 
of  the  passage  through  the  arm  G^  is  lined 
with  an  aluminium  ring  or  sleeve  g,  prefer- 

5  ably  of  a  length  just  equal  to  the  length  of 

tube  H',  which  projects  from  collar  h.  Said 
pi'ojeeting  end  of  tube  H'  fits  closely  and  bears 
within  said  sleeve  g  when  the  parts  are  assem- 

bled, as  clearly  shown  in  Fig.  2,  and  it  has 
lo  been  found  by  extensive  experimentation 

that  the  interposition  of  the  aluminium  sleeve 
enables  us  to  attain  tone  quality  which  it  is 
impossible  to  attain  without  said  sleeve  or 
with  a  sleeve  made  of  other  metals— such  as 

r5  tin,  brass,  or  iron — or  of  materials  such  as 
rubber,  paper,  or  the  like.  The  action  of  the 
transmitter  may  also  be  improved  bj^  making 

the  same  in  the  form  of  a  metal  shell  g'^  and filling  or  coating  the  interior  of  the  shell  with 
2o  a  mixture  of  best  glue  with  best  cement  ap- 

plied in  a  plastic  condition.  This  filling  g' 
when  dry  is  painted  over  with  a  solution  of 
white  shellac  and  alcohol.  The  surface  thus 

formed  possesses  superior  I'esonant  qualities. 
25  The  action  of  the  horn  and  transmitter  is 

as  follows :  The  reproduced  sounds  pass  from 

the  tube  H'  of  the  reproducer  into  the  pas- 
sage G^  of  the  transmitter,  which  passage  acts 

as  does  the  human  throat,  discharging  the 

30  sounds  into  the  chamber  G',  which  may  be 
said  to  correspond  in  fuction  to  the  human 
mouth.  The  walls  of  the  chamber  G'  and  of 
passage  G^,  adjacent  to  said  chamber,  act  (like 
the  roof  of  the  mouth)  as  a  sounding-board  to 

35  increase  the  volume  of  the  sound  which  is 

concentrated  in  chamber  G',  and  from  whence 
it  passes  in  approximately  equal  proportions 

through  tubes  or  spuds  E'  E'  into  the  conical 
tubes D'  D'.    As  the  combined  vibratory  prop- 

40  erties  of  the  two  tubes  D'  D'  greatly  exceeds 
the  vibratory  properties  of  a  single  larger  con- 

ical tube  of  approximately  the  same  length, 
the  aggregate  strength  of  the  sound-vibra- 

tions emitted  by  the  plurality  of  tubes  will  of 

45  coui^se  greatly  exceed  in  strength  and  volume, 
and  therefore  in  carrying  power,  the  sound- 
vibrations  that  would  be  emitted  by  a  single 
large  tube  (or  horn.)  Any  double-sound  ef- 

fect that  may  otherwise  be  produced  by  the 

50  sounds  coming  from  the  two  tubes  D'  D'  is 
avoided  by  the  action  of  the  single  bell  or 
hood  D^,  into  which  both  of  said  tubes  dis- 

charge, said  ball  causing  the  sounds  coming 
from  the  separate  tubes  to  blend  together 

55  before  they  are  finally  discharged  from  the 
horn. 

While  we  have  herein  shown  and  described 

what  is  regarded  as  the  best  practical  embodi- 

ment, it  is  to  be  understood  that  our  inven- 
tion is  not  confined  to  the  precise  construe-  60 

tion  illustrated,  as  modifications  may  be  made 
within  wide  limits  without  departing  there- 

from.    Thus  instead  of  two  conical  tubes  or 

small  horns  D'  T>'  three  or  more  may  be  em- 
ployed.    Furthermore,  while  the  invention  65 

has  been  described  with  special  reference  to 
the  reproduction  of  sounds  It  may  also  be 
used  to  great  advantage  in  recording  sounds, 
a  recorder  being  substituted  for  the  repro- 
ducer H.  70 

What  we  claim  as  our  invention  is — 
1.  The  combination  with  a  sound  repro- 

ducer or  recorder,  of  a  multiple  horn  consist- 
ing of  a  plurality  of  small  horns  all  commu- 

nicating at  their  smaller  ends  with  one  and  75 
the  same  reproducer  or  recorder  and  a  hood 
or  bell  common  to  all  of  the  small  horns  and 
into  which  said  small  horns  discharge  or  from 
which  they  receive  the  sounds  at  their  larger 
ends.  80 

2.  The  combination  with  a  sound  repro- 
ducer or  recorder,  of  a  multiple  horn  compris- 

ing a  plurality  of  small  horns,  and  a  trans- 
mitter having  a  chamber  or  mouth  with  which 

the  small  horns  communicate  at  their  smaller  85 
ends  and  a  throat  leading  from  said  chamber 
or  mouth  to  the  diaphragm-chamber  of  the 
recorder  or  reproducer, 

3.  The  combination  of  a  sound  recorder  or 
reproducer,  a  multiple  horn  consisting  of  a  90 
plurality  of  small  horns  and  a  hood  or  bell  em- 

bracing all  of  the  small  horns  at  their  larger 
ends,  and  a  transmitter  having  a  chamber  or 
mouth  with  which  the  small  horns  communi- 

cate at  their  smaller  ends  and  a  throat  lead-  95 
ing  from  said  chamber  or  mouth  to  the  dia- 

phragm-chamber of  the  recorder  or  repro- 
ducer. 

4.  The  combination  with  a  reproducer  or 
recorder  and  a  horn,  of  a  transmitter  com-  100 
prising  a  passage  or  throat  and  a  chamber  or 
mouth  discharging  into  the  horn,  the  throat 
leading  at  one  end  to  the  diaphragm-cham- 

ber of  the  reproducer  or  recorder  and  at  its 
other  end  opening  into  the  mouth,  and  a  reso-  105 
nant  covering  for  the  walls  of  the  throat  and 
mouth  consisting  of  a  mixture  of  cement  and 

glue. 
In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib-  1 10 
ing  witnesses. 

GEORGE  OSTEN. 
WM.  P.  SPALDING. 

Witnesses: 
T.  E.  Jenkins, 
C.  A,  Berdel. 
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To  all  luhonv  if  may  concern: 
Be  it  known  that  we,  Geokge  Osten  and 

William  P.  Spalding,  residents  of  Denver, 
Colorado,  have  invented  a  new  and  nseful 

5  Improvement  in  Diaphragms  for  Acoustical 
Apparatus,  which  invention  is  fully  set  forth 
in  the  following  specification. 

The  object  of  this  invention  is  to  provide 
a  diaphragm  for  use  in  the  recorders  and  re- 

lo  producers  of  sound  recording  and  reproduc- 
ing apparatus,  which  will  possess  vibratory 

properties  of  superior  delicacy  and  accuracy, 
enablingsounds  to  be  truthfully  recorded  and 
reproduced  even  as  to  their  minutest  details. 

15  This  object  is  attained  by  making  the  dia- 
phragm, either  in  whole  or  in  part,  of  a  spe- 

cially-prepared paper,  such  as  hereinafter 
described.  The  paper,  preferably  wood-pulp 
paper,  is  first  submerged  in  a  solution  of  bi- 

20  carbonate  of  soda  in  distilled  water,  where  it 
is  allowed  to  remain  for  several  hours  in  a 
warm  place.  The  effect  of  this  solution  is  to 
neutralize  or  destroy  all  foreign  matter  in  the 
paper  which  would  be  detrimental  to  its  vi- 

25  bratory  properties.  At  the  same  time  the 
paper  by  absorbing  the  solution  acquires  a 
leather -like  toughness.  After  its  removal 
from  the  bicarbonate  solution  the  paper  is 
submerged  for  several  hours  in  distilled  water 

30  for  cleansing  purposes.  The  paper  is  next 
submerged  and  let  stand  for  an  hour  or  more 
in  a  solution  of  chlorid  of  gold—from  one  to 
one  and  a  half  ounces  of  distilled  water  to  two 

or  three  grains  of  chlorid  of  gold".     After  re- 
35  moval  from  the  gold  solution  and  drying  the 

paper  is  placed  in  a  solution  of  from  one 
hundred  and  fifty  to  two  hundred  grains  of 
nitrate  of  silver  and  one  to  two  grains  of 
cyanid  of  potassium  in  one  and  a  half  to 

40  two  ounces  of  distilled  water  and  let  remain 
for  from  five  to  eight  hours.  The  effect  of 
the  gold  and  silver  solutions  is  to  thoroughl}^ 
impregnate  the  paper  with  deposits  of  these 
metals,  imparting  thereto  the  desired  me- 

45  tallic  properties.  The  cyanid  of  potassium 
acts  to  cause  the  paper  to  absorb  the  solu- 

tion more  readily  and  quickly.  After  the 
paper  is  removed  from  the  silver  solution  and 
has  become  nearly  but  not  entirely  dry  it  is 

50  placed  between  two  pieces  of  perfectly  clean 
paper  and  covered  with  a  warm  smooth 
heavy  weight  —  for  example,   an  ordinary 

smoothing-iron  for  clothes— until  thoroughlj^ 
dry,  when  it  is  placed  where  air  can  circulate 
about  it. 

In  order  to  preserve  the  paper  from  effects 
of  the  weather,  either  wet  or  dry,  cold  or  heat, 
an  oily  substance,  such  as  pure  white  wax, 
is  applied  thereto.  The  oily  substance  also 
has  the  effect  of  removing  excessive  metallic 
sounds. 

It  will  of  course  be  understood  that  the  pro- 
portions of  the  materials  with  which  the  paper 

is  treated  may  be  varied  as  desired  and  that 
the  procedure  may  be  varied  within  wide 
limits,  the  principal  purpose  being  to  impart 
to  the  paper  the  leather-like  toughness  and 
metallic  propei'ties. 
While  paper  is  preferred,  other  suitable 

fibrous  materials  treated  in  the  manner  above 

indicated  may  be  employed  in  the  construc- 
tion of  diaphragms  according  to  the  invention. 

In  utilizing  this  specially-prepared  paper  or 
fibrous  material  in  the  construction  of  dia- 

phragms for  acoustical  apparatus  the  vibra- 
tory body  or  part,  which  is  made  of  said  ma- 

terial, may  constitute  the  whole  or  only  a 
part  of  the  diaphragm,  greatly  improved  re- 

sults being  attained  in  either  case. 

55 
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The  accompanying  drawings  illustrate  sev- 
eral forms  of  diaphi'agms  embodying  this  in- 

vention. 
Figure  1  is  a  plan  view  of  a  diaphragm 

made  entirely  of  the  specially-prepared  pa- 
per. Fig.  2  is  a  plan  view  of  another  form  of  85 

diaphragm.  Figs.  3  and  4  are  details  illus- 
trating the  paper  center  and  supporting-ring, 

respectively,  of  the  diaphragm  of  Fig.  2;  and 
Fig.  5  is  a  plan  view  of  still  another  form  of 
diaphragm.  90 

As  already  stated,  the  diaphragm  A  of  Fig. 
1  is  made  entirely  of  the  specially-prepared 

paper. 
In  the  diaphragm  of  Figs.  2,  3,  and  4  the 

vibratory  body  B  is  made  of  the  specially-  95 
prepared  paper  and  cemented  to  an  outer 
supporting  ring  or  frame  C,  of  suitable  ma- 

terial, preferably  of  mica.  The  cement  used 
is  preferably  a  paste  of  white  shellac  and  al- 

cohol. In  applying  the  paste  the  edge  of  the  10: 
paper  center  B  is  roughened  where  it  over- 

laps the  ring  C,  so  that  the  cement  will  take 
hold.  The  mica  ring  serves  as  a  bearing  for 
the  means  for  clamping  the  diaphragm  in 
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place  in  a  recorder  or  reproducer  and  is  less 
likely  to  be  injured  than  if  the  clamping 
means  acted  directly  upon  the  paper. 

In  Fig.  5  the  diaphragm  consists  of  a  body 
5  or  annulus  F  of  the  specially-prepared  paper. 
Annulus  F  is  cemented  at  its  inner  edge  to  a 
central  plate  D,  of  very  thin  metal,  and  at  its 
outer  edge  to  a  supporting-ring  E,  of  mica, 
metal,  or  other  suitable  material. 

to  Although  specially  designed  for  use  in 
sound  recording  and  reproducing  apparatus, 
diaphragms  embodying  this  invention  may 
be  employed  in  other  apparatus  where  dia- 

phragms are  adapted  to  be  acted  upon  by 
1$  sound  vibrations. 

What  we  claim  is— 
1.  In  acoustical  apparatus,  a  vibratory  bodj' 

consisting  of  fibrous  material  impregnated 
with  metal. 

id  2.  A  vibratory  body  for  acoustical  appara- 
tus consisting  of  fabric  of  fibrous  material 

impregnated  with  metal. 

3.  In  acoustical  apparatus,  a  vibratory  bod}'- 
consisting  of  paper  impregnated  with  metal. 

25  4.  In  acoustical  apparatus,  a  vibratory  body 
consisting  of  toughened  fibrous  material  im- 

pregnated with  metal. 
5.  In  acoustical  apparatus  a  vibratory  bod  j^ 

consisting  of  toughened  paper  impregnated 
30  with  metal. 

6.  A  vibratory  body  for  use  in  acoustical 
apparatus  consisting  of  paper  impregnated 
witli  gold  and  silver. 

7.  A  vibratory  body  for  use  in  acoustical 

apparatus  consisting  of  toughened  paper  im-  35 
pregnated  with  gold  and  silver. 

8.  A  vibratory  body  for  use  in  acoustical 
apparatus  consisting  of  paper  toughened  by 
the  action  of  a  solution  of  bicarbonate  of  soda 
and  impregnated  with  gold  and  silver  by  the  40 
action  of  a  solution  of  chlorid  of  gold  and  a 
solution  of  nitrate  of  silver. 

9.  A  vibratory  body  for  use  in  acoustical 
apparatus  consisting  of  toughened  paper  im- 

pregnated with  metal,  and  having  applied  45 
thereto  an  oily  substance. 

10.  A  diaphragm  for  use  in  acoustical  ap- 
paratus consisting  of  a  vibratory  body  of 

toughened  fibrous  material  impregnated  with 
a   metal   and    having  a  supporting- frame  50 
around  its  outer  edge. 

11.  A  diaphragm  for  use  in  acoustical  ap- 
paratus consisting  of  a  vibratory  body  of 

fibrous  material  impregnated  with  a  metal 
having  a  supporting-frame  around  its  outer  55 
edge  and  a  thin  metallic  central  plate. 

12.  In  a  diaphragm  for  use  in  acoustical 
apparatus,  an  annular  vibratory  body  of 
toughened  fibrous  material  impregnated  with 
a  metal  having  a  thin  metallic  central  plate.  60 

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

ing witnesses. 
GEORGE  OSTEN. 
WM.  P.  SPALDIHG. 

Witnesses : 
Mary  Jones, 
Jessie  D.  Thompson. 
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United  States  Patent  Office. 

GEORGE  K.  CHENEY,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  NATIONAL 
GRAMAPHONE  CORPORATION,  OF  NEW  YORK,  N.  Y. 

SOUND-REPRODUCING  APPARATUS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  685,712,  dated  October  29,  1901. 

Original  application  filed  Pebruary  23,  1899)  Serial  No.  706,448.   Divided  and  this  application  filed  December  15,  1899. 
Serial  No,  740,405.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  K.  Cheney,  a 

citizen  of  the  United  States  of  America,  and  a 
resident  of  New  York,  coiintj^  of  New  York, 

5  State  of  New  York,  liave  invented  certain  new 
and  useful  Improvements  in  Sound-Repro- 

ducing Apparatus,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  talking-machines, 

ID  and  comprises  an  improved  reproducing  ap- 
paratus designed  to  use  a  horn  and  to  form  a 

more  compact  and  handy  structure  than  has 
heretofore  been  usual  where  horns  have  been 
employed. 

15  The  present  application  is  a  division  of  my 
application  Serial  No.  706,448,  filed  February 
23,  1899. 

A  special  advantage  of  my  invention  re- 
sides in  the  fact  that  it  may  be  manufactured 

20  largely  out  of  stock  materials  and  applied  to 
the  ordinary  gramophone  as  at  present  built 
for  the  market,  the  long  projecting  swinging 
arm-support,  however,  being  done  away  with. 
.  The  preferred  form  of  apparatus  embody- 

25  ing  my  invention  is  disclosed  in  the  accom- 
panying two  sheets  of  drawings,  in  which — 

Figure  1  is  a  side  elevation  and  partial  sec- 
tion of  a  gramophone  with  my  invention  at- 

tached thereto.     Fig.  2  is  a  detail  showing  the 

30  manner  in  which  the  feed-sci'ew  is  geared  to 
the  main  shaft.  Fig.  3  is  a  detail  showing  the 
manner  in  which  the  reproducer-carriage  is 
geared  to  the  feed-screw.  Fig.  4  is  a  detail 
of  a  modification,  showing  ball-bearings  pro- 

35  vided  for  the  reproducer-carriage.  Fig.  5  is 
a  detail  cross-sectional  view  taken  on  the  line 
S5  S^  of  Fig.  1. 
Throughout  the  drawings  like  reference- 

figures  refer  to  like  parts. 
40  The  apparatus  consists  of  the  box  1,  con- 

taining the  ordinary  gramophone  driving- 
gear  driven  by  clockwork  located  in  the  ex- 

tension-casing 2.  There  is  the  usual  rotating 
table  3,  carrying  the  disk-shaped  record  4, 

45  which  is  held  in  place  by  a  thumb-screw  5. 
A  rectilinear  guide-jjlate  G  has  a  right-angled 
lug  7,  by  wliich  it  can  be  screwed  to  the  side 
of  the  motor-casing,  as  shown.  On  this  guide- 
plate  is  mounted  the  sliding  carriage  8,  which 

50  has  uprights  on  which  is  journaled  a  swing- 
ing link  9.     At  thp  lower  end  of  this  swing- 

ing link  is  pivoted  a  projection  10  from  the 
horn  11.     At  the  small  end  of  the  horn  are  an 

ordinary  sound-box  12  and  reproducer-stylus 
13.     The  guide-plate  6  preferably  has  grooves  S5 
14  14^  in  its  edges,  along  which  grooves  the 
reproducer-carriage  slides.     Stops  19  and  20 
for  limiting  the  motion  of  the  carriage  are 
located  at  the  extremities  of  the  rectilinear 

guide  G,  and  one  of  these  stops  19  is  so  located  60 
that  when  the  carriage  strilces  against  it  the 
projection  10  on  the  horn  and  the  swinging 
link  9  will  when  extended  be  just  long  enough 
to  permit  the  horn   to  swing  up  into  an  ap- 

proximately vertical  position  before  its  side  65 
strikes  against  the  end  of  the  guide-plate. 
The  worm  22  is  formed  on  the  rotating 

sleeve  21,  which  drives  the  turn-table,  and 
this  worm  meshes  with  a  worm-wheel  23  on  a 
horizontally-extending  shaft  24.     The  outer  70 
portion  of  this  shaft  has  a  feed-screw  25  cut 
thereon,  and  its  outer  extremity  is  journaled 
in  a  bearing  26,  extending  down  from  the 
outer  end  of  the  guide-plate  6.     A  projection 
from  the  sliding  carriage  8  meshes  with  this  75 
screw,  and  consequently  as  the  table  and 
record  rotate  the  carriage  is  positively  fed  to 
the  right,  (looking  at  Fig.  1.)    The  preferred 
form  of  gear  with  said  feed-screw  is  illus- 

trated in  detail  in  Fig.  3,  and  consists  of  a  80 
swinging  half-nut  27,  held  in  or  out  of  en- 

gagement with  the  feed-screw  b}'  a  yielding 
pressure  device,  such  as  the  plate-spring  28, 
bearing  on  one  of  the  beveled  surfaces  29  and 
30,  formed  on  the  swinging  arm  which  sup-  85 
ports  the  half-nut.     When   the  half-nut  is 
swung  to  the  left,  (looking  at  Fig.  3,)  the 
plate-spring  will  bear  on  the  right-hand  bev- 

eled surface  30  and  hold  the  nut  out  of  en- 
gagement with  the  feed-screw,  so  that  the  car-  90 

riage  can  be  run  back. 
In  the  modification  shown  in  Fig.  4  ball- 

bearings 15  run  between  the  grooves  14  14* 
in  the  edges  of  the  plate  arwl  corresponding 
grooves  on  the  overhanging  portions  of  the  95 
sliding  carriage  8.  The  balls  are  guided 
around  the  exterior  of  said  overhanging  por- 

tions of  the  carriage  8  by  the  guides  16,  so  that 
there  is  a  closed  circuit  or  loop-shaped  chan- 

nel for  the  balls  to  run  around  in,  as  in  any  loc 
ordinary  ball-bearing,  except  that  in  this  case 
the  channel  is  in  the  form  of  a  flattened  loop 
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instead  of  being  circular,  as  in  the  ordinary 
bie.ycle-bearing. 

The  inetlaod  of  operation  of  my  invention 
is  as  follows:  The  reproducer  being  in  tlie  po- 

5  sitiou  shown  in  full  lines  in  Fig.  1  and  ihe 
table  3  being  set  rotating,  carrying  with  it 
the  disk -shaped  sound- record,  the  hinged 
joint  will  allow  the  reproducer-stylus  to  run 
lightly  in  the  groove  of  the  sound-record. 

10  The  reproducer,  however,  not  being  mounted 
on  a  universal  .joint,  is  incapable  of  motion 
sidewise  and  will  not  be  moved  by  the  rota- 

tion of  the  table  except  as  it  moves  slightlj' 
up  and  down  to  accommodate  any  irregnlari- 

15  ties  produced  by  warping  of  the  disk-shaped 
record.  This  feature  of  my  invention,  how- 

ever, is  not  herein  claimed,  as  the  same  is 
described  and  claimed  in  my  pending  appli- 

cation, Serial  No.  706,448,  above  referred  to. 
20  As  the  mechanism  rotates  it  also  rotates  the 

feed-screw  25,  which  meshes  with  the  half- 
nut  27  and  positively  feeds  the  reproducer 
along  a  line  radial  to  the  disk-shaped  record. 
The   flexible   mounting  for   the  reproducer 

25  formed  by  the  swinging  link  9  cooperates  with 
this  positive  feed  motion  to  compensate  for 
any  slight  irregularities  between  the  motion 
given  to  the  carriage  by  the  feed  mechanism  at 
any  one  instant  and  the  rate  of  motion  trans- 

30  mitted  to  the  reproducer  by  the  record-groove 
at  the  same  instant.  As  the  ratio  of  the  num- 

ber of  threads  to  the  inch  on  the  feed-screw  to 
its  number  of  revolutions  per  minute  will  be 
of  course  made  equal  to  the  ratio  existing  be- 

35  tween  the  number  of  grooves  to  the  inch  on 
the  sound-record  and  the  number  of  revolu- 

tions per  minute  of  such  sound-record,  there 
will  be  no  substantial  difference  between  the 

distance  traveled  by  the  reproducer-needle 
40  and  the  sliding  carriage  during  the  reproduc- 

tion of  an  entire  record;  but  temporary  in- 
equalities may  arise  on  account  of  imperfec- 

tions in  the  feed  mechanism  or  in  the  record, 
and  the  special  object  of  the  flexible  mount- 

45  ing  above  described  is  to  allow  for  this  and 
to  prevent  the  record  being  ruined  or  the 
mechanism  jammed,  so  that  the  clockwork 
might  not  have  sufficient  power  to  drive  it 
further.     Moreover,  when  a  new  needle  is  to 

50  be  put  in  the  sound-box  or  a  new  record  is 
to  be  put  in  place  on  the  revolving  table  the 
swinging  link  connection  allows  the  horn  and 
sound-box  to  be  tipped  up  into  the  position 
shown  in  dotted  lines  in  Fig.  1,  thus  leaving 

S.'j  the  other  parts  of  the  instrument  exposed  for 
the  removal  and  replacement  of  the  record 
and  placing  the  sound-box  in  a  convenient 
position  for  the  insertion  of  a  new  needle. 
When  the  reproduction  of  the  record  is  com- 

60  pleted,  the  hinged  half-nut  27  is  pulled  out 
of  engagement  with  the  feed-screw  25  and 
held  out  of  engagement  by  the  plate-spring 
28  while  the  carriage  is  slid  back  to  the  initial 
position. 

65  The  advantages  of  m}'  invention  are  evi- 
dent in  its  compact  form  and  reduction  of  the 

number  of  parts.  Moreover,  the  horn  and 
stylus  and  sound-box  are  little  liable  to  in- 

jury when  being  lifted  off  the  record,  because 
thej'  are  supported  in  the  position  shown  in  70 
dotted  lines,  whereas  with  the  present  form 
of  machine  the  reproducer  is  liable  to  be 
dropped  on  the  record  or  on  the  table  at  the 
side  of  the  machine  while  it  is  being  swung 
to  one  side.  Moreover,  mj'  arrangement  per-  75 
mits  of  more  nearly  balancing  the  reproducer 
on  its  hinge,  so  that  the  stylus  will  not  be 
forced  down  into  the  bottom  of  the  groove 
with  the  whole  weight  of  the  apparatus,  thus 
producing  a  scratching  sound,  resulting  from  80 
the  dragging  of  the  stylus  along  the  bottom 
of  the  groove. 

The  essential  parts  of  my  invention  can  be 
sold  as  an  attachment  for  the  present  style 
of  gramophone,  the  guide-plate  6  being  sim-  85 
ply  fastened  to  the  motor-casing  of  the  pres- 

ent gramophone  by  means  of  the  lug  7  and 
the  worm  22  being  slipped  over  the  rotating 
sleeve  21. 

Another  advantage  is  that  ray  construction  90 
permits  the  horn  to  extend  straight  out  from 
the  sound-box  and  at  right  angles  to  the  dia- 

phragm, whereas  other  constructions  have 
compelled  the  sound  to  be  carried  around  the 
corner  created  by  the  right-angled  bend  in  the  95 
horn.  The  positive  feeding  mechanism  pre- 

vents the  carriage  sticking  and  the  needle 
cutting  across  the  record,  thereby  ruining  the 
same, 

A  further  advantage  of  the  modification  100 
shown  in  Fig.  4  lies  in  the  reduction  of  fric- 

tion to  the  lowest  point.  This  is  important, 
inasmuch  as  the  addition  of  a  positive  feed 
mechanism  throws  additional  work  upon  the 
motor,  and  unless  care  is  taken  to  reduce  105 
friction  at  every  point  to  the  lowest  degree 
possible  a  more  powerful  driving-spring  is  re- 

quired, and  this  adds  to  the  cost  of  the  ma- 
chine and  also  to  the  difficulty  of  winding 

it  up.  no 
It  is  eviden  t,  of  course,  that  various  changes 

could  be  made  in  the  details  of  construction 

of  the  apparatus.  The  guide-plate  might  be 
otherwise  attached  to  the  machine.  Other 
forms  of  sliding  carriage  might  be  employed.  1 15 
Other  means  of  hinging  the  reproducer  to  the 
carriage  might  be  substituted.  A  different 
arrangement  of  feed  -  screw  might  be  em- 

ployed, which  should  be  geared  to  the  driv- 
ing mechanism  bj'^  other  forms  of  mechanism.  1 20 

Other  means  might  be  substituted  for  con- 
veying the  motion  from  the  feed-screw  to  the 

reproducer-carriage.  All  these  modifications, 
however,  I  should  still  consider  within  the 
spirit  and  scope  of  my  invention.  125 

Having,  therefore,  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is— 

1.  The  combination  of  the  rotating  sound- 
record,  the  reproducer,  the  sliding  carriage,  130 
the  hanging  link  journaled  on  the  carriage 
and  hinged  at  its  lower  extremity  to  the  re- 
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producer  together  with  the  rectilinear  guide 
for  the  sliding  carriage  at  right  angles  to  the 
axis  of  the  hinge. 

2,  The  combination  of  the  rotating  sound- 
5  record,  the  reproducer,  the  sliding  carriage, 

the  hanging  link  journaled  on  the  carriage 
and  hinged  at  its  lower  extremitj^  to  the  re- 

producer together  with  the  rectilinear  guide 
for  the  sliding  carriage  at  right  angles  to  the 

to  axis  of  the  hinge,  and  the  positive  feed  mech- 
anism for  said  carriage. 

3.  A  flexible  mounting  for  a  reproducer  for 
a  talking-machine  comprising  the  combina- 

tion of  a  guide,  a  carriage  sliding  thereon  and 
15  nearly  to  the  end  thereof,  a  swinging  link 

hinged  to  said  carriage  at  right  angles  to  the 
line  of  motion  thereof,  a  reproducer  hinged 
to  the  lower  ends  of  said  swinging  link,  the 
length  of  the  link  and  connections  being  such 

20  that  when  the  reproducer  is  at  the  end  of  the 
guide,  the  reproducer  may  be  swung  down 
over  the  end  thereof  into  an  approximately 
vertical  position  by  swinging  the  link  up  into 
an  approximately  horizontal  position. 

25       4.  The  combination  of  the  rotating  sound- 

record,  the  reproducer,  the  sliding  carriage  to 
which  the  I'eproducer  is  hinged,  the  rectilinear 
guide  for  said  carriage  extending  horizontally 
and  at  right  angles  to  the  axis  of  the  hinge,  the 
feed-screw  for  said  carriage,  the  worm-gear-  30 
ing  by  which  said  feed-screw  is  driven  from 
the  record-rotating  mechanism,  the  hinged 
half-nut  carried  bj^  the  carriage  and  meshing 
with  the  feed-sci'cw,  and  a  spring  and  cam 
which  hold  the  half-nut  in  or  out  of  engage-  35 
inent  with  said  feed-screw. 

5.  The  combination  of  the  rotating  sound- 
record,  the  sliding  carriage,  the  reproducer 
movable  in  a  horizontal  plane  above  the  rec- 

ord and  finding  support  adjacent  to  its  ex-  40 
treraities  through  its  stylus  engaging  the  rec- 

ord an'd  a  connection  between  its  trumpet  and 
the  sliding  carriage  and  a  guide  for  the  car- riage. 

Signed  by  me  at  New  York  this  13th  day  of  45 
December,  1899. 

GEORGE  K.  CHENEY. 
Witnesses: 

A.  Parker- Smith, 
W.  H.  PUMPHREY. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  county  of  New  York  and 

5  State  of  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Phonograph.s,  of 
which  the  following  is  a  specification. 
My  present  invention  relates  to  sound-re- 

producing iustruraefits;  and  the  object  of  the 
10  same  is  to  provide  a  record  disk  or  tablet  of 

thin  resilient  material  which  will  possess  the 
required  elasticity  to  insure  a  constant  con- 

tact with  a  superposed  stylus  mounted  iri  a 
rigidly -supported  sound-box.  In  a  patent 
granted  me  December  4,  1900,  No.  663,194,  a 
record-disk  having  a  thin  elastic  portion  is  de- 

scribed and  claimed,  and  in  that  case  the  rec- 
ord is  ijroduced  upon  a  thickened  outer  por- 
tion of  the  disk  or  tablet.  I  have  ascertained 

by  a  series  of  experiments  that  a  record-disk 
cut  from  sheet  material  like  celluloid  serves 
my  purpose  equally  as  well  as  a  molded  disk 
having  a  thickened  portion  to  support  the  rec- 

ord, and  there  are  many  advantages  arising 
from  the  use  of  the  sheet-celluloid  or  similar 
material — viz.,  a  material  reduction  in  cost  of 
production  and  the  provision  of  an  indestructi- 

ble record,  which  occupies  but  a  small  space, 
as  a  number  of  such  records  may  be  arranged 

30  one  upon  another  to  occupy  little  space  for 
packing  and  shipping.  To  give  the  required 
resiliency  to  such  records,  I  may,  however, 
apply  a  metal  binding  to  their  outer  periph- 

eries.    I  attain  these  objects  by  means  of  the 
35  construction  illustrated  in  the  accompanying 

drawings,  in  which — 
Figure  1  is  a  front  elevation  of  an  instru- 

ment made  in  accordance  with  my  invention, 
a  part  of  instrument  being  shown  in  section. 

40  Fig.  2  is  a  vertical  section  on  the  line  2  2,  Fig. 
1,  Fig.  3  is  a  plan  view  of  a  record-disk  made 
in  accordance  with  my  present  invention. 
Fig.  4  is  a  central  vertical  section  of  the  same. 
Fig.  5  is  a  similar  view  of  a  modified  form  of 

45  record-disk  mounted  upon  the  central  spindle. 
Fig.  C  is  a  plan  view  of  the  spring  which  holds 
the  record  in  connection  with  the  spindle. 

Like  numerals  designate  like  parts  wher- 
ever they  occur  in  the  different  views  of  the 

drawings. 
Referring  to  the  drawings,  the  numeral  1 50 

55 

60 

65 

70 

designates  a  table  or  stand  upon  which  the 
instrument  is  mounted.  A  spring-motor  2  is 
suitably  secured  to  the  table,  and  this  motor 
consists  of  a  train  of  gearing  designed  to  prop- 

erly revolve  the  feed-screw  3.  This  feed- 
screw 3  may  be  formed  upon  a  shaft  4,  having 

a  miter-gear  5  secured  near  one  of  its  ends. 
The  end  of  the  shaft  is  reduced  in  size  and 
journaledin  a  sliding  carriage  6.  A  vertical 
spindle  7  is  journaled  in  the  carriage  6  and 
the  lower  end  of  the  spindle  7  is  reduced  to  a 
point  and  rests  in  a  conical  bearing  9,  formed 
as  a  part  of  the  sliding  carriage.  Secured  to 
the  spindle  7  is  a  miter-gear  10,  which  is  al- 

ways in  mesh  w-ith  the  miter-gear  0  on  the 
shaft  4.  A  spring  11,  having  any  suitable 
number  of  arms  12,  rests  upon  the  gear  10, 
and  seated  upon  this  spring  is  a  collar  13, 
mounted  to  slide  upon  the  spindle  7.  A  stud 
14  projects  from  the  spindle  into  a  slot  15, 
formed  in  the  collar  13,  and  thus  serves  as  a 
stop  to  limit  the  sliding  movement  of  said 
collar.  A  support  or  face-plate  16  is  formed 
upon  the  upper  end  of  the  collar  13,  and  the  75 
upper  end  of  the  spindle  is  provided  with  a 
head  17,  having  a  reduced  neck  18.  The 
record-disk  19  consists  of  a  thin  piece  of  cel- 

luloid or  similar  material  having  a  keyhole- 
slot  formed  centrally  therein.  As  shown  in 
Fig.  4,  a  central  button  or  hub  20  is  secured 
to  the  disk,  and  a  keyhole-slot  21  is  formed 
in  the  hub  and  in  the  disk.  A  i-ecess  22  is 
formed  in  the  hub  or  button  at  a  point  sur- 

rounding the  smaller  portion  of  the  slot. 
When  the  record -disk  is  placed  upon  the 
spindle,  the  larger  portion  of  the  slot  21 
passes  over  the  head  17,  and  when  the  disk 
is  moved  until  the  head  occupies  the  smaller 
portion  of  the  slot  21  the  head  rests  in  the 
recess  22  and  is  held  firmly  therein  by  the 
stress  of  the  spring  11.  As  shown  in  Fig.  5, 
the  central  hub  or  button  20  is  dispensed 
with  and  the  thin  sheet  material  of  which  the 
disk  is  formed  is  pressed  upward  to  form  a  95 

recess  20^,  which  fits  the  upper  face  and  pe- 
riphery of  the  support  or  face-plate  16  and 

holds  the  disk  firmlj-  in  connection  with  the 
spindle  7.  A  metal  binding  or  edging  19^  is 
applied  to  the  periphery  of  the  disk  19  to 
give  strength  and  stability  to  said  disk.  By 
using  this  binding  or  edging  I  am  enabled 
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to  utilize  a  much  thinner  record,  because  the 
metal  binding  adds  some  stiffness  to  the  disk. 

Secured  to  the  sliding  carriage  6  in  line 
with  the  feed-screw  is  a  shaft  23,  which  slides 

S  in  a  sleeve  24,  formed  in  a  bracket  25,  rising 
from^^the  table  or  stand.  The  feed-screw  shaft 
4  passes  through  the  motor-frame  and  is  re- 

duced in  size  and  has  a  longitudinal  groove 
26,  the  end  of  said  shaft  being  fitted  to  slide 

lo  ip  the  motor-frame.  Loosely  surrounding  the 
shaft  4  is  a  pinion  27,  having  a  key  or  spline  28, 
which  fits  to  slide  in  the  groove  26  in  the  shaft 
4.  Secured  to  the  pinion  27  is  a  grooved  hub 
29,  and  a  fork  or  yoke  30  spans  the  groove  in 

15  the  hub  29.  The  feed-nut  31  may  be  located 
under  the  feed-screw  3,  and  when  in  contact 
with  the  feed-screw  the  record-disk  is  revolved 
by  the  motor  and  fed  laterally,  the  pinion  27 
permitting  the  shaft  4  to  slide  through  it  and 

20  revolving  therewith.  Upon  the  lower  portion 
of  the  carriage  6  a  sleeve  6*  is  fqrmed,  and  a 
knob  or  handle  &^  extends  outward  from  a 
depending  portion  of  said  sleeve  G^.  A  shaft 
6"=  extends  through  the  sleeve  Q",  said  shaft 

25  being  supported  at  one  end  in  the  motor- 
frame  and  at  its  other  end  in  the  bracket  25. 
When  it  is  desired  to  move  the  I'ecord  later- 

ally by  hand,  the  knob  or  handle  6^  is  grasped 
and  moved  to  the  desired  position  when  the 

30  nut  has  been  throv/n  out  of  contact  with  the 
feed-screw. 

The  operation  of  the  instrument  will  be  un- 
derstood from  the  foregoing.  As  the  feed- 

shaft  is  revolved  by  the  motor  the  shaft  slides 
35  through  the  pinion  27  and  the  record  is  fed 

in  a  smooth  and  steady  manner,  owing  to  the 
sleeve  6*  and  the  shaft  6%  which  form  a  long 
and  firm  bearing  for  the  sliding  carriage. 
The  sound-box  32  is  held  in  place  in  a  swing- 

40  ing  arm  33  in  any  suitable  manner,  and  the 

arm  33  is  provided  with  an  interiorly-screw- 
threaded  sleeve  34.  A  threaded  stud  35  is  se- 

cured in  a  vertical  position  to  a  bracket  36, 
attached  to  the  motor-frame.  The  threads 
of  the  stud  35  and  the  sleeve  34  are  of  quick  45 
pitch,  and  when  the  arm  33  is  moved  to  one 
side  the  sound-box  is  quickly  raised  until  the 
stylus  is  out  of  the  way  of  the  record,  and 
only  one  movement  being  necessary  to  move 
the  sound-box  and  stylus  away  from  the  50 
record.  When  the  arm  33  is  swung  back  into 
operative  position,  the  sleeve  34  is  firmly 
seated  in  place,  as  the  threads  of  the  stud  will 
not  permit  further  movement  of  the  arm  33. 

The   thin  record -disks  occupy  but  little  55 
space,  are  indestructible,  aud  by  their  resili- 

ency are  always  in  contact  with  the  stylus 
during  the  operation  of  the  instrument. 

Without  desiring  to  be  limited  to  the  exact 
construction   shown  and  described,  what  I  do 

claim  is — 1.  A  record  for  phonographs,  consisting  of 
a  thin  elastic  disk  of  equal  thickness  through- 

out, said  record  adapted'tobeheld^n  engage- ment with  a  stationary  stylus  by  its  inherent  65 
resiliency. 

2.  A  record- tablet  consisting  of  a  thin  sh^et- 
celluloid  disk  of  equal  thickness  throughout, 
and  provided  with  a  depressed  central  hub. 

3.  A  record-disk  of  resilient  material  hav-  70 
ing  an  edging  or  binding  applied  to  its  pe- 

riphery, said  edging  or  binding  being  more 
rigid  than  \Jpie  disk. 

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

FREDERICK  MYERS. 

Witnesses: 
Henry  H.  Smythe, 
Guy  E.  Padgett. 
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SPECIFICATION  forming'  part  of  Letters  Patent  No.  687,434,  dated  November  26,  1901. 

Application  filedJannary  25, 1901.    Serial  No,  44,708,   fNo  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  Myers,  a 

citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  connty  of  New  York  and 

5  State  of  New  York,  have  invented  certain  new 
andusefulIinprovementsinStylophonesjand 
I  do  hereby  declai-e  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art  to 

lo  which  it  appertains  to  make  and  use  the  same. 
My  present  invention  relates  to  that  class 

of  sound-repi'oducing  instraments  known  as 
"stylophones;"  and  the  object  of  the  inven- 

tion is  to  provide  simple  and  efficient  means 
15  for  giving  the  required  vibratory  movements 

to  the  record-disk  to  hold  said  record  up  to  a 
stationary  stylus.  It  has  been  proposed  to 
mount  the  record-disks  upon  a  yielding  cen- 

tral support  and  to  revolve  the  disk  in  con- 
20  tact  with  a  stationarj-  stylus.  Another  means 

for  accomplishing  a  similar  result  is  disclosed 
in  Patent  No.  663,194:,  granted  me  December 
4,  1900;  but  in  this  patent  the  record-disk  is 
made  of  a  yielding  or  resilient  material  and 

25  a  rigid  central  pin  is  used. 
One  of  the  objects  of  my  present  invention 

is  to  provide  means  wherebj^ either  a  resilient 
or  a  non-resilient  record-disk  may  be  used 
and  to  provide  a  simplified  construction  for 

30  holding  the  record  in  constant  contact  with 
a  stationary  stj'lus. 

Another  object  is  to  provide  a  simjjle  and 
efficient  means  for  holding  the  record  cen- 

trally and  firmly  in  place  on  the  face-plate  at 
35  the  upper  end  of  the  revolving  shaft. 

Still  another  object  is  to  furnish  means  for 
adjusting  the  record-disk  to  a  horizontal  po- 

sition with  relation  to  the  sound-box  or  stj^- 
1ns  and  also  to  provide  means  for  rendering 

40  the  motor  practically  noiseless  in  operation. 
Other  objects  and  advantages  will  appear 

in  the  course  of  the  sijecificatiou. 
In  the  accompanying  drawings,  which  form 

a  part  of  this  specification.  Figure  1  is  a  front 

45  elevation  of  a  machine  embodying  mj"  present 
invention.  Fig.  2  is  a  detail  and  partial  sec- 

tion of  the  record-shaft  and  means  for  hold- 
ing the  record  in  place  and  revolving  it.  Fig. 

3  is  a  detail  plan  of  a  portion  of  the  table  or 
50  support  for  the  instrument  and  showing  the 

adjustable  jDlate  for  adjusting  the  record  to 
a  position  normal  to  the  stylus.     Fig.  4  is  a 

plan  view  of  the  record-disk.  Fig.  5  is  a  bot- 
tom plan  view  of  the  face-plate  or  record-sup- 

port. Fig.  6  is  a  detail  elevation  of  the  same.  55 
Fig.  7  is  a  plan  view  of  tlie  spring  which 
serves  to  firmly- hold  the  record  in  place.  Fig. 
8  is  a  detail  elevation  of  a  modified  form  of 

presser-roller  for  holding  the  record  in  con- 
tact with  the  stylus.  Fig.  9  is  a  sectional  ele-  60 

vationof  the  motor,  ilhistratingcertain  means 
for  rendering  the  operation  of  the  motor  sub- 

stantially noiseless.  Fig.  10  is  a  side  eleva- 
tion of  the  same. 

Like  characters  of  reference  designate  like  65 
parts  wherever  they  occur  in  the  different 
views  of  the  drawings. 

The  numeral  1  designates  tlie  table  upon 
which  the  instrument  is  properly  mounted, 
and  2  is  a  spring-motor  comprising  a  train  of  70 
gearing  designed  to  revolve  the  feed-screw 
shaft  3.  The  shaft  3  is  provided  with  a  longi- 

tudinal groove  4,  and  a  feed-screw  5  is  secured 
to  said  shaft  3  in  anj'  suitable  manner.  A 
miter-gear  6  is  pinned  to  the  shaft  3  hy  means  75 
of  a  set-screw  7,  which  iiasses  through  the 
hub  of  said  miter-gear  and  extends  into  the 
groove  4  in  the  shaft  3.  The  nut  8  may  be 
of  the  usual  form  and  maybe  secured  to  a  piv- 

oted arm  of  the  usual  construction  for  throw-  80 
ing  it  into  and  out  of  engagement  with  the 
feed-screw  5.  The  miter-gear  9  is  always  in 
mesh  with  the  miter  6  and  is  secured  to  a 
spindle  10,  extending  vertically  from  a  sleeve 
11,  through  which  the  shaft  3  extends.  The  85 
spindle  10  has  a  conical  upper  end,  and  piv- 
otally  supported  upon  said  end  is  a  cap  or 
shell  14,  having  a  conical  bearing  near  its  up- 

per end  for  the  end  of  the  spindle  10.  The 
face-plate  or  record -support  10  is  provided  90 
with  a  hollow  sleeve  17,  which  fits  over  the 
cap  or  shell  14.  A  screw  13  extends  through 
the  sleeve  17,  through  the  cap  or  shell  14,  and 
into  a  recess  12,  formed  near  the  end  of  the 
spindle  10.  The  function  of  the  screw  13  is  95 
to  permit  the  ready  removal  of  the  record- 
support,  together  with  the  miter-gear  9  and 
the  .means  for  holding  the  record  in  place  on 
said  support  or  face-plate.  Depending  from 
the  under  face  of  the  record-support  16  are  a  100 
number  of  tubes  or  bearings  17-',  there  being 
three  such  bearings  or  tubes  shown ;  but  any 
suitable  number  may  be  used.  Mounted  to 
slide  loosely  in  these  bearings  or  tubes  are 
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the  headed  pins  18,  the  heads  19  projeetiog 
above  the  face-plate  or  record-support  and 
the  opposite  or  lower  ends  of  said  pins  each 
having  a  reduced  neck  20  and  a  flange  or  stop 

5  21.  A  three-armed  spring  22,  having  a  cen- 
tral aperture  23  and  arms  provided  with  end 

slots  24,  rests  upon  the  top  of  the  miter-gear 
9  and  is  held  in  position  by  the  sleeve  17,  rest- 

ing on  top  of  said  spring.     This  spring  serves 
lo  to  hold  the  heads  of  the  pins  18  down  when 

the  record -disk  25  has  been  placed  in  posi- 
tion over  said  iieads,  with  the  enlarged  por- 

tions 2(5  of  the  slot  27  in  said  record  passing 
over  said  heads  and  permitting  the  record  to 

15  be  turned  until  the  heads  19  occupy  a  posi- 
tion over  the  smaller  portions  of  said  slots, 

and  thus  holding  said  record  firmly  against 
the  support  or  face  -  plate  16.  One  of  the 
arms  of  the  spring   22   is  provided  with   a 

20  hook  or  projection  24'^.  This  projection  per- 
mits the  spring  to  be  placed  in  position  with- 

out bending  the  spring.  The  outer  rim  of 

the  record  25  is  preferably  pi'ovided  with  a 
metallic  binding  29  to  give  sufficient  stability 

25  to  said  record.  The  metal  binding  29  may 
overlap  the  periphery'  on  both  sides  of  the 
disk  and  may  be  secured  in  place  by  a  pin  30 
at  a  point  where  the  disk  25  is  cut  awaj',  as 
at  31,  in  order  that  the  record  will  not  bo  en- 

30  larged  at  this  point,  or  solder  may  be  used  in 
place  of  the  pin  30. 

The  record-disk  may  be  flexible  or  resilient, 
as  is  described  in  the  patent  referred  to  here- 

in, or  may  be  made  practicalh^  rigid,  and  in 
35  either  case  will  operate  sufflcieutly  well  with 

the  mechanism  about  to  be  described.  A 
roller  32  is  journaled  upon  an  arm  33,  pivoted 
to  a  bracket  34,  rising  from  an  arm  35,  pro- 

jecting outward  from  the  sleeve  11.     The  arm 
40  33  has  a  depending  point  36  and  a  set-screw 

37  bearing  against  the  point  36  to  regulate 
the  weight  to  be  exerted  by  the  roller  32  upon 
the  top  of  the  record-disk  19.  A  vertical  ex- 

tension 38  serves  as  a  stop  to  limit  the  throw 
415  of  the  roller  32  as  it  is  swung  upon  its  pivot 

39  when  changing  a  record  upon  the  instru- 
ment. It  will  be  understood  that  the  roller  32 

by  its  weight  upon  the  top  outer  edge  of  the 
record-disk  holds  the  opposite  portion  of  the 

50  disk  against  the  stylus  40  whether  the  disk 
is  resilient  or  x^i'actically  rigid.  As  a  modi- 

fication of  this  construction  a  roller  41,  Fig. 
8,  maj'  be  located  immediately  under  the 
stylus  for  throwing  the  disk  upward  to  hold 

55  the  record  in  contact  with  said  stylus.  The 
roller  41  is  journaled  upon  a  pin  42,  extend- 

ing from  an  arm  43,  pivoted  at  44.  A  thread- 
ed extension  45  is  provided  with  a  weighted 

nut  46,  which  may  be  adjusted  in  and  out 
60  upon  the  screw  45  to  give  more  or  less  tension 

or  stress  to  the  roller  41  as  may  be  required 
in  the  production  of  different  classes  of  rec- 

ords. Extending  downward  from  the  sleeve 
11  is  a  finger  47,  the  lower  end  of  which,  48, 

65  extends  through  a  slot  in  the  table  1  and 
through  an  adjustable  plate  49,  Fig.  3,  said 
plate  49  having  a  slot  50,  which  coincides 

with  the  slot  in  the  tablel  andisadjustablelat- 
erally  by  set-screws  51,  which  extend  through 
slots  52  in  said  plate.  By  means  of  this  ad-  70 
justment  the  finger  47  may  be  accurately  ad- 

justed to  hold  the  record-disk  in  the  desired 
horizontal  relation  to  the  stylus.  A  button 
or  knob  53  serves  to  shift  the  record  by  hand 
when  desired.  75 

As  shown  in  Figs.  9  and  10,  the  motor  com- 
prises a  train  of  gearing  and  a  governor  simi- 

lar to  those  shown  in  my  patent  hereinbefore 
referred  to,  with  such  differences  as  will  now 

be  described.  The  governoi'-shaft  a  is  pro-  8c 
vided  with  a  milled  or  knurled  wheel  Z>,  and 
the  wheel  c  is  provided  with  a  leather  rim  or 
tire  d.  The  wheel  b,  running  on  theleather 

tire,  is  practically  noiseless.  This  is  a  mat- 
ter of  great  importance  in  an  instrument  of  85 

this  character,  as  the  least  noise  in  the  oper- 
ation of  the  machine  is  transmitted  with  in- 

creased amplitude  through  the  sound-box. 
The  start  and  stop  lever  e  is  of  the  usual  con- 

struction; but  the  brake-arm  /  is  curved  at  90 
its  lower  portion,  as  shown  in  Fig.  9,  and  the 
end  of  said  arm  is  provided  with  a  leather 
friction-shoe  g,  designed  to  bear  upon  the 
brake-disk  h  with  more  or  less  force,  depend- 

ing upon  the  position  of  the  brake -arm  /.  95 
The  brake-disk  is  secured  to  the  governor- 
shaft  a,  and  the  opposite  end  of  said  shaft 
is  journaled  in  a  slot  i  in  the  motor-frame. 
When  the  brake-shoe  g  is  forced  hard  against 
the  disk  h,  the  milled  wheel  h  is  forced  equally  100 
hard  against  theleather  tire  fZ,thus  effectually 
stopping  the  motor. 

The  operation  of  the  machine  is  as  follows: 
When  the  motor  2  has  been  started  and  the 

feed-nut  8  is  thrown  in  contact  with  the  feed-  105 
screw  5,  said  feed-screw  is  gradually  moved 
to  the  left  in  Fig.  1,  carrying  with  it  the  miter- 
gears  6  and  9,  the  arm  35,  the  roller  32,  and 
the  record-disk  19,  the  sound-box  54  remain- 

ing in  a  stationarj^  position  and  the  stylus  40  no 
being  held  in  contact  with  the  I'ecord-disk  19 
by  means  of  the  roller  32  or  the  roller  41. 
Having  thus  fully  described  my  invention, 

what  I  claim  is — 
1.  In  a  sound  producing  and  reproducing  115 

instrument,  a  record  in  combination  with  a 
gravity-roller  mounted  to  engage  said  record 
at  or  near  its  periphery,  holding  said  record 
in  contact  with  a  stj'lus. 

2.  In  a  sound -reproducing  instrument,  a  120 
record-disk,  means  for  revolving  it  and  feed- 

ing it  laterally  in  contact  with  a  stylus,  in  com- 
bination with  a  gravitj^-roller  bearing  upon 

said  disk  at  or  near  its  periphery,  and  means 
for  adjusting  the  pressure  of  said  roller.  125 

3.  In  a  talking-machine  a  record  provided 
with  a  series  of  slots  in  combination  with  a 
series  of  yielding  pins  projecting  through  the 
slots  to  hold  the  disk  in  operative  position. 

4.  In  a  sound-producing  instrument,  a  rec-  130 
ord-disk  mounted  upon  a  central  support,  a 
feed-screw  shaft,  a  sleeve  surrounding  said 
shaft  and  carr.ying  a  depending  finger  sliding 
in  a  slotted  plate  movable  for  adjusting  the 



687,434 

finger  laterally  to  hold  the  record  iu  a  hori- 
zontal position,  substantially  as  described. 

5.  In  a  sound-reproducing  instrument,  a 
central  pin,  a  shell  into  which  the  pin  pro- 

5  jects,  a  face-plate  having  a  tubular  portion 
surrounding  the  shell,  a  series  of  headed  pins 
passing  through  the  face-plate,  and  a  spring 
connected  to  the  pins  for  depressing  them, 
substantially  as  described. 

lo  G.  Inasound-pj'oduciugiustrument,  aroller 
mounted  upon  an  arm  pivoted  under  the  rec- 

ord and  engaging  the  record  near  its  periph- 
ery, said  roller  being  pivoted  to  an  arm  hav- 

ing a  threaded  extension  and  a  weighted  nut 
IS  for  adjusting  the  pressure  of  the  roller  against 

the  disk,  substantially  as  described. 
7.  In  a  sound  producing  and  reproducing 

instrument,  a  feed-screw  shaft,  a  sleeve  sur- 
rounding the  shaft  carrying  a  finger,  an  ad- 

justable plate  for  adjusting  finger,  to  hold  the  20 
record-disk  in  a  position  normal  to  a  stylus. 

8.  In  a  sound  producing  and  reproducing 
instrument,  a  record-disk  mounted  on  a  cen- 

tral support,  a  feed-screw  shaft  carrying  a 
finger,  an  adjustable  plate  for  adjusting  the  25 
finger  laterally,  to  hold  the  record-disk  in  a 
normal  position,  substantially  as  described. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit- 
nesses. 

FREDERICK  MYERS. 
Witnesses: 

Guy  E.  Padgett, 
Geo.  W.  Poe. 
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To  all  ivhovi  it  may  coiveerrv.- 
Be  it  kuown  thcat  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

5  of  New  Jersej',  have  invented  a  certain  new 
and  useful  Improvement  in  Phonographic  Re- 

cording Apparatus,  (No.  1,003,)  of  wliich  the 
following  is  a  specification. 

M}'  invention  relates  to  various  improve- 
To  ments  in  apparatus  for  making  phonographic 

records;  and  the  object  of  the  invention  is 
to  improve  the  sensitiveness  and  accuracy  of 
the  recording  mechanism. 

The  invention  consists  in  so  arranging  the 
IS  diaphragm  or  other  element  influenced  or  vi- 

brated by  the  sound-waves  as  to  normally' re- 
lieve it  of  all  or  substantially  all  stress, where- 

by it  will  be  maintained  in  substantial  equi- 
librium and  will  be  more  sensitively  recep- 

2o  tive  and  more  accurately  responsive  to  sound- 
vibrations. 

In  phonographic  recorders  as  heretofore 
constructed  the  diaphragms  or  equivalent  de- 

vices have  either  been  placed  under  a  strain 
25  by  the  compensating  weight  employed  to 

cause  the  cutting  or  engraving  tool  to  prop- 
erly-track  upon  the  recording-surface  and  at 

thesame  time  to  accommodate  any  eccentrici- 
ties or  variations  in  the  blank  or  in  cases 

30  where  no  weight  is  employed  for  this  purpose 
the  pressure  necessary  to  properly  engage 
the  cutting  or  engraving  tool  with  the  record- 

ing material  to  the  requisite  depth  to  record 
the  movements  of  the  diaphragm  under  the 

35  sound -vibrations  of  itself  places  the  dia- 
phragm under  stress.  These  strains  destroy 

to  a  great  extent  the  sensitiveness  of  the  dia- 
phragm or  other  vibrating  element,  especially 

•    to  the  weak    overtones  of   musical  instru- 
40  ments,  and  prevent  the  accurate  recording 

-  thex*eof. 
In  order  to  overcome  the  objection  indi- 

cated, the  invention  consists  in  employing  a 
counteracting -spring  cooperating  with  the 

45  diaphragm  and  which  counteracts  the  nor- 
mal strains  to  which  the  diaphragm  may  be 

subjected,  either  due  to  the  employment  of 
the  usual  compensating  weight  or  to  the  di- 

rect engagement  of  the  recording  device  with 

50  the  record,  as  with  some  tj'pes  of  phonograph- recorders. 
In  the  accompanying  drawings.  Figure  T  is 

a  sectional  view  through  a  phonograph-re- 
corder of  the  type  employing  a  compensating 

weight,  illustrating  my  present  improvements  55 
applied  thereto,  including  the  employment 
of  a  secondary  or  auxiliary  spring;  Fig.  2,  a 
bottom  view  of  the  same;  Fig.  3,  a  section 
on  the  line  X  X  of  Fig.  2. 

'       In  all  of  the  above  views  corresponding  60 
parts  are  represented  by  the  same  numerals 
of  reference. 

1  is  the  usual  cylindrical  casing,  having  a 
top  2,  provided  with  a  nipple  3,  to  which  the 
speaking-tube  is  secured.  65 

4  is  the  diaphragm,  held  in  place  between 
the  rubber  buiTers  5  5,  and  G  the  clamping- 
ring  for'  forcing  the  top  2  upon  the  upper 
buffer. 

7  represents  the  compensating  weight,  piv-  70 
oted  at  8,  and  9  the  recording-lever,  carrying 
the  cutting  or  engraving  tool  10  at  one  end, 
which  engages  with  the  recording-surface  11, 
generally  in  the  form  of  a  cylinder.   The  lever 
9  is  pivoted  at  12  to  the  compensating  weight  75 
7  and  connects  at  its  free  end  by  a  link  13 
with  a  small  disk  14,  secured  to  the  center  of 
Ihe  diaphragm  4  in  any  suitable  way,  as  by 
means  of  shellac.     Preferably  I  employ  an 

auxiliarj'  spring  15,  connected  to  one  end  of  80 
the  weight  7,  as  shown,  and  at  the  other  end 
by  a  link  16  to  the  working  end  of  the  lever 
9.     This  spring  tends  to  depress  the  cutting 

or  engraving  tool  10  with  an  additional  ten- 
sion into  engagement  with  the  recording-sur-  85 

face   and  prevents  successive  vibrations  of 
the  cutting  or  engraving  tool  from  the  effects 

of  momentum  or  the  actual  "jumping"  there- 
of when  subjected  to  the  effect  of  unusually 

powerful  vibrations.     An  adjusting-screw  17  90 
is  employed  for  adjusting  the  tension  of  the 
spring  15  when  used. 
Heretofore  the  tendency  of  the  compensating 

weight  7  has  been  to  exert  a  downward  stress 
upon  the  diaphragm  4,  and  by  reason  of  this  95 
stress  the  diaphragm  is  not  affected  sensi- 

tively by  the  vibrations,  nor  does  it  respond 
accurately  thereto.  I  therefore  provide  for 
the  elimination  of  anj'  stress  upon  the  dia- 

phragm,whereby  it  will  be  maintained  in  sub-  too 
stautial  equilibrium,  for  the  reasons  which  I 
have  explained.  With  a  device  of  this  char- 

acter either  a  counteracting  spring  or  weight 

maybe  employed,  the  former  being  prefer- 
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able  with  the  specific  form  of  recorder  sliown. 
Tiiis  coiinteracting-spring  18  is  secured  to  the 
bottom  of  the  easing  1,  passes  above  a  bridge 
19,  and  at  its  freeeud  bears  beneath  the  disli 

5  14,  a  section  of  rubber  20  or  other  elastic  ma- 
terial being  interposed  between  the  spring 

and  said  disk  to  prevent  any  rubbing  sounds 
from  being  recorded.  An  adjnsting-screw 
21  engages  through  the  bridge  10  and  bears 

lo  against  the counteracting-spiing  18,  wherebj' 
the  exact  stress  or  strain  which  is  exerted  upon 
the  diaphragm  4  bj' the  compensating  weight 
7  and  the  auxiliary'  spring  15,  if  used,  may  be 
removed  from  the  diaphragm  and  taken  up 

15  by  the  spring  18.  In  this  way  the  diaphragm 
will  be  maintained  in  absolute  equilibrium, 
normallj^  as  much  so,  in  fact,  as  if  there  were 
no  connection  whatever  between  it  and  the 

I'ecording  mechanism.     Therefore  it  is  in  a 
20  condition  to  respond  sensitively  to  vibi-ations 

of  every  character  and  to  accui'ately  record 
them.  At  the  same  time  the  connecting 
mechanism  between  the  diaphragm  and  the 
cutting  or  engraving  tool  will  be  under  stress, 

25  whereby  thecnttingor  engraving  tool  will  re- 
spond to  all  vibrations,  however  abrupt, with- 

out lost  motion  or  false  motions  due  to  mo- 
mentum. 
Having  now  described  my  invention,  what 

30  I  claim  as  new,  and  desire  to  secure  b^-  Letters 
Patent,  is  as  follows: 

1.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  of  a  record- 

ing device  connected  therewith,  a  counter- 
35  acting-spring  for  counteracting  the  stress  im- 

posed upon  the  diaphragm  by  the  engage- 
ment of  the  recordingdevice  with  the  record- 

ing-surface, and  an  elastic  cushion  between 
the  counteract! ng-spring  and  the  diai)hragm, 

40  substantially  as  set  forth. 
2.  In  a  phonographic  recordingdevice,  the 

combination  with  a  diaphragm,  of  a  compen- 
sating weight,  a  recorder  connected  with  the 

diaphragm  and  said  compensating  weight, 
4.5  and  means  for  counteracting  the  stress  im- 

posed upon  the  diaphragm  by  the  compensat- 
ing weight,  substantially  as  set  forth. 

3.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  of  a  compen- 

sating weight,  a  recorder  connected  with  the  50 
diaphi'agm  and  said  compensating  weight, 
and  a  spi-ing  connected  with  the  diaphragm 
for  counteracting  the  stress  imposed  upon 
the  diaphragm  by  the  compensating  weight, 
substantially  as  set  forth.  55 

4.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  of  a  compen- 

sating weight,  a  recorder  connected  with  the 
diaphragm  and  said  compensating  weight, 
and  an  adjustable  spring  connected  with  the  60 
diaphragm  for  counteracting  the  stress  im- 

posed upon  the  diaphragm  by  the  compensat- 
ing weight,  substantially  as  set  forth. 

5.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  a  corapensat-  65 
ing  weight  and  recording  devices  interposed 
between  the  diaphragm  and  said  weight,  of 
an  auxiliary  spring  carried  by  said  weight 
and  connected  with  the  recording  devices, 
substantially  as  set  forth.  70 

G.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  a  compensat- 

ing weight  and  recording  devices  interposed 
between  the  diaphragm  and  said  weight,  of 
an  auxiliary  spring  carried  by  said  weight  75 
and  connected  with  the  recording  devices, 
and  means  for  adjnsting  the  tension  of  said 
auxiliary  spring,  substantially'  as  set  forth, 

7.  In  a  phonographic  recordingdevice,  the 
combination  with  a  diaphragm,  of  a  eorapen-  80 
sating  weight,  a  recording-lever  pivoted  to 
said  weight  and  carrying  at  one  end  a  cut- 

ting or  engraving  tool,  a  link  connecting  the 
other  end  of  said  lever  with  the  diaphragm, 
and  an  adjustable  spring  carried  by  the  com-  85 
pensating  weight  and  connected  at  its  free 
end  to  the  working  end  of  the  recording-le- 

ver, substantially  as  set  forth. 
This  specification  signed  and  witnessed  this 

10th  day  of  February,  1899. 
THOMAS  A.  EDISON. 

Witnesses: 
Alexander  Elliott,  Jr., 
John  F.  Randolph. 
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To  all  wliODh  it  may  concern: 
Be  it  known  tliat  I,  Joseph  W.  Jones,  a  citi- 

zen of  the  United  Stales,  residing  at  New 
York,  in  thecounty  of  New  York  and  State  of 

5  New  York,  have  invented  a  certain  new  and 
useful  Improved  Production  of  Sound-Rec- 

ords; and  I  do  declare  the  following  to  be  a 
full,  clear,  and  exact  drescription  of  the  inven- 

tion, snch  as  will  enable  others  skilled  in  the 
lo  art  to  which  it  appertains  to  make  and  use 

the  feaine. 

My  invention  relates  to  the  commercial  pro- 
duction of  sound-records,  and  has  for  ils  ob- 

ject the  production  of  a  number  of  copies  of 
15  an  original  record  characterized  by  lateral 

undulations  of  substantially  uniform  depth. 
Heretofore  records  of  this  character,  gener- 
allj' known  as  "gramophone-records,"  have 
been  produced  by  first  tracing  the  lateral  un- 

20  dulations  or  zigzags  in  a  fatty  (inky)  film  that 
protects  an  etching-surface,  then  etching  this 
tracing  into  the  material  to  form  a  groove, 
then  running  a  blunt  stylus  through  this 
groove  to  smooth  the  ragged  etched  surface, 

25  and  finally  electroplating  this  touched-up  sur- 
face and  pressing  the  matrix  so  formed  into  a 

suitable  material  to  form  the  commercial  rec- 
ord. The  etching  process,  for  reasons  un- 

uecessaVy  to  state,  causes  considerable  de- 
30  parture  or  deviations,  so  that  the  etched 

groove  is  far  from  being  a  correct  represen- 
tation of  the  path  of  the  recording-stylus. 

The  deformations  from  this  cause  are  still  f  ui-- 
ther  exaggerated  by  the  use  of  the  smoothing- 

35  stylus.  I  avoid  these  objections  by  produc- 
ing in  the  first  instance  a  fully-finished  origi- 
nal record  whose  grooves  are  of  the  fi nal  depth 

required,  slight  but  appreciable,  thus  doing 
away  with  the  necessity  for  etching  and  the 

40  subsequent  smoothing  made  necessarj'  there- 
by.    The  original  records  made  by  this  proc- 

ess are  electroplated  and  the  electroplate  ma- 
trix used  as  a  die  in  the  ordinary  manner. 

In  carrying  out  my  invention  I  employ  a 
45  disk  or  tablet,  of  suitable  recording  materia^, 

(as  wax  ora  wax-like  composition,  preferably 
rendered  sufficiently  hard,  as  by  an  admix- 

ture of  rosin,  to  withstand  the  treatment  eni- 
ploj'ed  in  giving  it  au  electrical  conducting- 

50  surface.)  Upon  the  surface  of  this  tablet  I 
t])on  form  by  the  u.so  of  a  Round-rocordijig 

machine  in  a  well-known  manner  a  spiral 
groove    of   practically   uniform  depth    that 
contains  lateral  sinuosities  or  irregularities 
corresponding  to  or  representing  the  .sound-  55 
waves  recorded.     This  cutting  or  engraving 
of  a  record-groove  by  the  lateral  movement  of 
the  .stylus  differs  from  the  operation  of  tlio 
well-known  graphophone  system  in  that  the 
lesistanceotTered  thestylusof  agraphophono  60 
in  cutting  downward  to  produce  the  vertical 
irregularities   characteristic  of  that  system 
varies  practically  as  the  cube  of  the  length  of 
the  vibrations  of  the  diaphragm  and  stjdus, 
whereas  in  producing  my  original  records  the  65 

resistance  encountered  by  my  recording-stj'- 
lus  is  exactly  equal  to  the  length  of  the  vibra- 

tions.   On  accountof  this  difference  in  princi- 
ple I  am  enabled  to  obtain  more  accurate,  and 

therefore  better,records  of  the  original  sounds.  70 
The  origi  nal  record  so  formed  is  an  exact  copy 
of  the  record  to  be  used  for  reproducing.     It 
is  a  complete  and  finished  record,  its  grooves 
being  of  a  slight  yet  appreciable  depth,  and 
no  deepening  or  retouching  by  an  etching  75 
fluid  or  in   any  other  manner  is  required. 
This  original  record  is  then  prepared  for  re- 

ceiving the  electroplate  deposit  by  coating  its 
surface  with  an  electricconductingmedium — 
such,  for  instance,  as  carbon,  (graphite,)  as  80 

commonly  employed  in  the  process  of  electro- 
plating, or,  as  a  substitute,  nitrate  of  silver. 

This  coated  plate  is  then  placed  in  an  electro- 
plating-bath, and  a  layer  of  metal  (nickel, 

steel,  &c.)  is  deposited  upon  it.     The  thin  85 
shell  or  matrix  thus  formed  is  then  separated 
from  the  original  record,  which  may  be  used 
repeatedly  in  the  same  manner  to  form  other 
matrices.    Owing  to  the  tiat  shape  of  the  origi- 

nal and  of  the  matrix  and  to  the  fact  that  the  90 
sound -groove  of  the  former  and  the  corre-  ^ 
spending  ridge  of  the  latter. do  not  lock  the 
two  are  separated  readil}'  without  the  em- 

ployment of  heat  or  of  shrinkage,  it  being 
obvious  that  the  repeated  heating  and  result-  95 
ant  cooling  arc  very  injurious  to  the  accuracy 
of  the  record.      Tiie  matiix   itself  may  be 
backed  up  with  a  supporting-plate,  such  as 
brass  or  bronze  cast  upon  (oi-  sweated  to)  the 
reverse  of  the  matrix.    This  complete  matrix  100 
constitutes  a  stamp  or  die,  the  record  appear- 

ing on  its  face  jn  th.o  form  of  a  raised  ridge 
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liaving  lateral  siiiuosilies  or  irregularities 
Miat  correspond  to  the  sound-waves  being  the 
exact  eoiiiilerpart  of  the  oi-iginal  sound- 
groove.  This  die  is  then  pressed  or  stamped 
into  a  disk  or  tablet  of  suitable  composition, 
such  as  electrose  or  other  fibrous  material 
that  can  be  readily  handled  in  a  soft  state 
and  that  will  receive  truly  and  lelain  faith- 

fully au  accurate  impression  of  the  record  on 
the  face  of  the  die.  The  stamped  record  thus 
produced  is  the  finished  commercial  article 
ready  for  use,  being  a  faithful  and  indestructi- 

ble copy  of  the  original  path  traced  by  the 
recording-stylus. 

In  thedrawingsannexed  hereto  to  illustrate 
tills  invention,  Figure  1  shows  a  recorder  in 
the  act  of  producing  tlie  original  record.  Fig. 
2  shows  the  original  record  partially  covered 
with  graphite.     Fig.  3  shows  diagrammatic- 

■f.o  ally  the  electroplating  apparatus  for  forming 
the  metallic  matrix  on  tiie  original  record, 
and  Fig.  4  shows  a  press  for  forming  stamped 
records  from  the  matrix. 

A  is  a  tablet  of  wax-like  eoin[)osilion;  13,  a 
25  recording  device  whose  stylus  b  cuts  or  en- 

graves into  (he  surface  of  tablet  A  a  line  or 
groove  or  channel  a  of  uniform  depth  and 
undulating  laterally.  The  shaded  portion 

A',  Fig.  2,  represents  the  graphite  coaling 30  jipplied  over  surface  of  A.  Tablet  A  having 

its  electroconductive  coating  A'  is  immersed 
iu  a  plaling-bath  C,  Fig.  3,  by  which  a  (cop- 

per) matrix  or  revei'se  "C  is  formed.  Matrix C  is  laid  on  a  tablet  D  of  suitable  material  in 
J5  a  j)ress  K  and  the  finished  product  produced. 

I  am  aware  that  it  has  been  proposed 'to 
make  duplicates  of  sound-records  of  the  ver- 

tically-undulated character,  the  tj'pe  gener- 
ally known  as  "grai)hophone  -  records,"  by 

first  coaling  the  surface  of  snch  sound-record 
with  a  conducting  material,  next  depositing 
an  electroplate  thereon  to  form  a  die,  and 
then  pressing  this  die  into  some  suitable  ma- 

terial-. This  process  is  impracticable  and 
unsuccessful  for  two  reasons.  First,  when 
the  conducting  material  (as  plumbago)  is  de- 

posited upon  the  vertical  irregularities  that* 
are  the  ver}'  essence  of  this  kind  of  record 
it  forms  a  covering  that  resembles  on  a  mi- 

50  nnte  scale  a  light  fall  of  snow  dver  a  land- 
scape. The  sharp  contours  of  the  vertical 

irregularities  are  rounded,  (the  more  delicate 
;»nd  minute  irregularities  being  filled  in  and 
completely  obliterated,)  with  a  resulting  mu- 

tilation of  the  record.  Again,,  when  th*  elec- 
troplate die  is  pressed  jnto  the  surface  to  bo 

stajuped  any  inequality  iii  the  material  be- 
ing stamped  would  cause  unequal  impres- 

sions to  be  made,  some  deeper  than  others, 
$0  j«;'hich  is  fatal  to  the  accuracy  of  a  record, 

whose  very  existence  lies  in  the  comparative 
depths  and  heights  (vertical)  of  its  irregu- 

40 

45 
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larities.      Furthermore,   the    presence    (be- 
tween the  die  and  the  material  beingstamped) 

of  minute  particles  of  dust  or  other  foreign  65 
matter,  or  even  of  particles  of  air,  (air-bub- 

bles,) would  to  that  extent  still  further  dis- 
tort and  disfigure  the  impressions  stamped 

by  an  already  inaccurate   die,  whereas  in 
the  laterally-undulated  records  any  vertical  70 
deformation  (whether  due  to  the  causes  justj 

pointed  out  or  to  any  other  cause)  does  not;  ' 
in  the  slightest  degree  affect  the  accuracy  of;  [ 
the  record,  the  essence  of  which  lies  in  its  \ 
lateral  undulations,  for  the  deposit  of  a  filiii  75 
of  conducting  material  does  not  modify  the 
lateral  outline,  but  only  the  vertical  irregu/  J 
larities,  and  the  deformations  caused  by  tha  | 
presence  of  foreign  particles  in  the  stamping 

or  pressing  process  are  vertical,  and  conse-  80 
quently  do  not  affect  a  record  that  depends 
upon  its  lateral  and  not  its  vertical  outline. 

For  the  foregoing  reasons  I  do  not  claim 

my  new  process  in  connection  with  sound- 
records  characterized  by  vertical  irregulari-  85 
ties,  but  limit  it  to  records  characterized  by 
lateral  undulations  of  practically  uniform 
depth. 

I  claim — 1.  The  herein-described  method  of  produe-  90 

ing  sonnd-recbrds',  which  consists  in  cutting 
or  engraving  upon  a  tablet  of  suitable  nia- 
lerial,  by  means  of  the  lateral  vibrations  of 
a  suitable  stylus,  a  record-groovp  of  appre- 

ciable and  practically  uniform^  depth  and  9s having  lateral  undulations  corresponding  to 
the  sound-waves,  next  coating  the  same  with 
a  conducting  material,  then  forming  a  matrix 
thereon  bj'  electrolysis,  and  finally  separat- 

ing this  matrix  and  pressing  the  same  into  a  ico 
tablet  of  suitable  material,  substantially  as 
described. 

2.  The  process  of  producing  commercuvl 
sound-records  of  the  type  indicated,  which 
consists  of  first  preparing  a  flat  tablet  or  disk  105 
of  soft  wax -like  material,  then  engraving 
thereon  by  means  of  the  lateral  vibrations  of 
a  suitable  stylus  a  record-groove  of  appre- 

ciable and  uniform  depth  and  having  lateral 
undulations  corresponding  to  sound-waves,  no 
next  rendering  the  surface  thereof  electric- 

ally conductive,  then  forming  a  matrix  there- 
on by  electrolysis,  next  separating  the  matrix 

from  the.original  record-disk  without  the  use 
of  heat,  and  finally  impressing  said  matrix  115 
into  a  disk  of  suitable  material  to  form  the 
ultimate  record,  sub.stautially  as  described. 

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

JOSEPH  W.  JONES. 

Witnesses: 
Harr\'  a.  Dinmore, 
Walter  C.  Pusry. 
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GIANNI  BETTINI,  OF  NEW  YORK,  N,  Y.,  ASSIGNOR  TO  HIMSELF  AND 
EDWARD  N.  DICKERSON,  OF  NEW  YORK,  N.  Y. 

APPARATUS  FOR  DUPLICATING  OR  MULTIPLYING  SOUND-RECORDS, 

SPECIFICATION  forming  part  of  Letters  Patent  No.  688,921,  dated  December  17, 1901. 

Application  filed  April  3,1897.    Serial  No,  630,542,    (No  model,) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Gianni  Bettini,  of  the 

city,  county,  and  State  of  New  York,  have  in- 
vented a  new  and  useful  Improvement  in  Ap- 

5  paratusforDuplicatingor Multiplying  Sound- 
Records,  of  which  the  following  is  a  specifi- 
cation. 

My  invention  relates  to  an  apparatus  for  re- 
producing the  record  of  a  master-cylinder  on 

lo  a  single  or  a  plurality  of  phonogram-blanks. 
In  the  drawings  I  have  illustrated  an  ap- 

paratus designed  to  carry  out  my  invention, 
in  which — 

Figure  1  is  a  plan  view.     Fig.  2  is  a  sec- 
15  tion  along  line  2  2  of  Fig.  1.  Fig.  3  is  a  de- 

tail side  elevation  view  of  one  of  the  cylin- 
ders aud  supporting  parts,  partlj^  in  section. 

Fig.  4  is  a  detail  elevation  view,  partly  in 
section,  of  a  modification  of  the  means  for 

20  making  the  record;  and  Fig.  5  is  a  view  similar 
to  Fig.  4,  but  showing  another  modification. 

Like  numerals  of  reference  refer  to  like 
parts  throughout  the  several  views  of  the 
drawings. 

25  Referring  to  the  drawings  in  detail,  1  rep- 
resents the  base  of  the  instrument.  In  stand- 

ards 2  are  journaled  a  series  of  shafts  3,  cai*- 
rying  sleeves  4,  on  one  end  of  each  of  which 
is  an  arm  5,  having  a  spring  connection  6, 

30  with  a  half-round  threaded  socket  7  engag- 
ing a  correspondingly-threaded  shaft  8.  The 

shafts  8  are  suitably  journaled,  as  in  stand- 
ards 9,  and  are  provided  at  one  end  with  bev- 
eled gears  10  and  at  the  other  end  support  a 

35  mandrel  11,  on  which  is  mounted  a  cylinder 
12,  of  suitable  material,  adapted  to  receive  a 
sound-record.  The  shafts  8  at  the  end  op- 

posite to  the  one  provided  with  the  beveled 
gear  have  a  recess  13,  in  which  engages  a  cor- 

40  respondingly-shaped  bearing-point  14  on  the 
end  of  an  arm  Jo,  journaled  in  standards  16 
on  the  base  1.  The  arms  15  are  each  pro- 

vided below  their  journaled  points  with  a  pin 
17,  engaging  a  catch  18,  which  is  kept  in  en- 

45  gagement  therewith  by  a  spring  19  when  in 
its  normal  position.  These  arms  15,  it  will  be 
seen,  constitute  a  lemovable  journal  for  one 
end  of  a  shaft  8  to  permit  of  placing  and 
withdrawing  the  cjiinders  in  and  out  of  op- 

50  erative  position. 
One  of  the  series  of  cylinders  shown,  and 

which  I  will  designate  with  the  numeral  20, 
is  a  master-cylinder — that  is,  it  is  a  cylinder 
which  is  pi'ovided  with  tlie  sound -record 
which  it  is  desired  to  copy.  To  duplicate  or  55 

multiply  the  sound-record  upon  this  cylin- 
der, I  suitably  mount  upon  the  sleeve  4, which 

is  appurtenant  to  the  shaft  8,  carrying  the 
master-cylinder  20,  any  desired  form  of  elec- 

trical transmitter  of  sound-waves,  as  an  or-  60 
dinary  microphone-transmitter  45,  carried  on 
an  arm  46,  one  end  of  which  is  pivotall}'  se- 

cured to  the  sleeve  4,  the  microphone  being 
counterbalanced  by  means  of  an  adjustable 
counterbalance  consisting  of  a  threaded  rod  ̂ 5 
47,  upon  which  screws  a  weight  48.  The  vi- 

brating diaphragm  of  the  microphone-trans- 
mitter is  provided  with  a  stylus  designed  to 

follow  the  sound-record  line  of  said  master- 
cylinder.  This  transmitter  is  in  circuit  with  7  3 
a  source  of  electricity,  which  is  here  repre- 

sented in  conventional  manner  as  a  battery 
21,  and  fluctuations  in  the  current  caused 
by  the  vibrations  of  the  diaphragm  of  the 
transmitter  are  utilized  to  effect  correspond-  75 
ing  movements  in  the  parts  carrying  the 
stylus  in  contact  with  each  of  the  cylinders 
upon  which  the  recoi-d  of  the  master-cylin- 

der is  to  be  duplicated.  In  the  form  of  ap- 
paratus here  illustrating  the  invention  I  80 

have  shown  these  parts  as  consisting  of  a 
solenoid  22,  upon  whose  core  23  is  carried  the 
cutting-point  or  stylus  24. 

Depending  from  each  of  the  sleeves  4  (ex- 
cepting, of  course,  the  one  appurtenant  to  the  85 

master-cylinder)  is  an  arm  25,  whose  end  is 
provided  with  a  roller  26,  running  on  a  track 
27.     These  arms  25  support  the  solenoids  22. 
Each  arm  is  provided  with  a  pivoted  arm  28, 
upon  whose  outer  end  is  secured  the  core  23,  90 
carrying  the  stylus  mounted  on  the  arm  28 
and  being  held  to  contact  with  the  record-sur- 

face by  means  of  a  spring  29,  held  in  position 
by  a  stem  30,  secured  to  said  arm  28,  and  a 
stem  31  upon  the  arm  25,  adjustment  of  this  95 
spring  being  effected  by  any  desired  means, 
as  by  collar  and  screw  32. 

For  the  pupose  of  withdrawing  tliesolenoid 
and  its  core  carrying  the  stylus  out  of  posi- 

tion, so  as  to  permit  of  the  removal  or  plac-  100 
ing  of  a  cylinder  into  position,  I  have  shown 
the  track  27  as  carried  on  iiivoted  arms  33, 
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which  are  intiintained  either  in  or  out  of  nor- 
mal position  by  springs  3i,  bearing  upon  dif- 

ferent surfaces  of  said  arms  33. 
In  Fig.  4  I  liave  shown  a  modification  in 

5  which  tlie  arm  25  is  provided  with  stems  35, 
upon  which  are  mounted  adjustable  springs 
36.  Secured  to  the  core  of  the  solenoid  is  a 
transverse  arm  37,  upon  each  of  whose  ends 
is  a  recessed  screw  38,  adapted  to  receive  the 

to  end  of  the  stem  35,  said  screw  being  for  the 
purpose  of  ad  justing  the  tension  of  the  springs 
36,  secured  to  the  desired  adjustment  by  nuts 
39.  40  represents  two  posts  whose  upper 
ends  are  connected  by  an  arm  41,  provided 

15  with  an  opening  at  its  center  portion,  through 
which  projects  the  upper  end  of  the  core, 
whereby  the  said  core  is  guided  to  prevent 
lateral  vibi-ation. 

In  Fig.  5  I  have  shown  another  modifiea- 
20  tion  in  which  the  core  of  the  solenoid  has  se- 

cured to  it  an  arm  42,  each  end  of  said  arm 
being  provided  with  an  opening  through 
which  passes  a  post  43,  said  post  being  pro- 

vided with  springs  Ho'\  as  in  the  constrnc- 
25  tion  shown  in  Fig.  4,  wliich  springs  are  ad- 

justable by  means  of  a  collar  and  sci-ew  32. 
44  represents  the  line-wire  of  the  circuit,  in 
which  are  connected  in  series  the  several  so- 

lenoids of  the  sj'stem. 
30  The  operation  of  the  device  will  now  be  ap- 

parent. Assuming  that  all  the  cylinders  are 
in  position,  the  stjdus  of  the  transmitter  is 
placed  in  tlie  groove  constituting  the  sound- 
record  of  the  master-cylinder  and  the  instru- 

35  raeut  set  in  operation  by  di-ivingtheshaft49, 
as  by  [)ulley  50,  from  any  suitable  source  of 

energ}',  whereb}-  the  shafts  8  are  rotated  by 
the  engagement  of  the  beveled  gears  10  with 
beveled  gears  51.     The  lialf-round  threaded 

40  portion  7  being  in  engagement  with  the  shafts 
8,  the  sleeves  4  are  moved  in  unison  longitu- 

dinally of  the  record-cylinders,  the  vibrations 
of  the  transmitter  being  reproduced  in  all  the 
cores  of  the  several  solenoids  which  carry  the 

45  cutting-points  or  stylus,  hence  making  on 
each  of  the  cylinders  a  faithful  duplicate  of 
the  sound- record  of  the  master -cylinder. 
When  the  record  is  completed,  the  catch  18  is 
withdrawn  from  the  engaging  position  with 

50  the  arm  17  and  the  arm  15  tilted  back,  so  as  to 
permit  of  the  withdrawal  of  the  cylinders,  and 
the  rail  27  is  depressed,  so  as  to  bring  the  stylus 

out  of  engagement  with  the  cylinders.  The 
half-round  threaded  portion  7  is  depressed 
oup  of  engagement  with  the  threaded  shaft  8  55 
and  the  sleeves  drawn  back  to  their  original 
position,  where  the  part  7  engages  again  the 
shaft  8,  the  track  being  again  raised  after  a 
new  cylinderhas  been  placed  in  position, when 
the  operation  is  repeated.  60 
What  I  claim  as  new  is — 
1.  In  an  apparatus  for  duplicating  or  mul- 

tiplying sound-records,  the  combination  of  a 
master-record,  a  transmitter  coacting  there- 

with, a  phonogram-blank,  a  stylus  located  in  65 
proximity  to  said  blank,  a  coil  adapted  to  op- 

erate said  stylus  and  which  is  controlled  from 
the  transmitter  coacting  with  the  master-cyl- 

inder, an  arm  carrjdng  said  coil,  said  arm  be- 
ing pivoted  at  one  end,  a  track  for  supporting  70 

said  arm  at  the  other  end  thereof  and  means 

consisting  of  pi  voted  and  spring-pressed  arms 
for  moving  said  track  to  remove  said  stylus 
from  the  blank. 

2.  In  an  apparatus  for  duplicating  or  mul-  75 
tiplying  sound-records,  the  combination  of  a 
master-record,  a  transmitter  coacting  there- 

with, a  phonogram-blank,  a  stylus  located  in 
close  proximity  to  said  blank,  a  coil  adapted 
to  operate  said  stylus  and  which  is  controlled  80 
from  the  transmitter  coacting  with  the  mas- 

ter-cylinder, an  arm  carrying'said  coil,  said 
arm  being  pivoted  at  one  end,  a  track  for  sup- 

porting said  arm  at  the  other  end  thereof, 
and  means  for  permitting  of  a  relative  move-  85 
ment  between  said  track  and  the  blank  to  re- 

move the  stylus  therefrom. 
3.  The  combination  with  a  phonogram- 

blank,  of  a  stylus  located  in  proximitj'^  to  said 
blank,  a  coil  adapted  to  operate  said  stjdus,  90 
an  arm  carrying  said  coil,  said  arm  being 
pivoted  at  one  end,  a  track  for  supporting 
said  arm  at  the  other  end  thereof,  and  means 
consisting  of  pivoted  and  spring-pressed  arms 
for  moving  said  track  to  remove  said  stylus  95 
from  the  blank. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

GIANNI  BETTINI. 

Witnesses: 
Ernst  Hopkinson, 
S.  Roberts. 
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United  States  Patent  Office. 

WILHELM  PEISKER,  OF  BERLIN,  GERMANY. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  688,965,  dated  December  17,  1901. 

A.pplicationfiled  January  9, 1901.    Serial  No,  42,619.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wilhelm  Peisker,  a 

subject  of  the  Emperor  of  Germany,  and  a 
resident  of  Berlin,  Germany,  have  invented 

5  certain  new  and  useful  Improvements  in  Pho- 
nographs, of  which  the  following  is  a  specifi- 

cation. 
My  invention  relates  to  means  for  holding 

the  diaphragm-frame  in  place;  and  it  consists 
1  o  in  the  features  and  combinations  of  parts  here- 

inafter described,  and  particularly  pointed 
out  in  the  claims. 

The  invention  is  illustrated  in  the  accom- 
panying drawings,  in  which — 

15       Figure  1  is  a  side  elevation;  Fig.  2,  a  plan 

view  of  the  diaphragm-frame;  Fig.  2*,  a  sec- 
tional view  of  the  same;  Figs.  3  and  S"*,  simi- lar views  of  a  modification. 

In  Fig.  1  a  tube-socket  w  is  held  byafeed- 
20  arm  a.     In  the  socket  a  shell  or  sound  feed- 

ing tube  y  is  arranged  so  as  to  permit  up-and- 
down  movement,  and  the  lower  extroraitj'  of 
said  tube  is  journaled  on  a  movable  rail  g. 
By  means  of  this  arrangement  the  sound  jack- 

as  ets  or  diaphragms  illustrated  in  Figs.  2  and  3 
may  be  temporarily  conn  ected  to  or  exchanged 
on  the  rail.     In  the  diaphragm,  as  represent- 

ed in  Fig.  2,  vi  is  a  frame,  to  the  rear  end  of 
which  two  parallel  clamps  Z  Z  are  connected, 

30  By  the  spring  action  of  theseclamps  the  frame 
')n  is  held  below  the  feeding  system  shown  in 
Fig.  1  by  its  rear  side. 

Fig.  3  is  illustrative  of  the  structural  prin- 
ciple whereby  a  coupling  of  the  sound-box 

and  the  sound-transmission  system  is  effect-  35 
ed.  In  this  case  a  pin  t  serves  as  a  ledge  for 
the  frame  m,  so  as  to  bring  the  sound-open^ 
ing  V  into  secure  connection  with  the  sound 
transmission  or  feed  y. 

Having  now  desci'ibed  ray  invention,  what  40 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
1.  In  combination  with  means  for  transmit- 

ting the  sound,  a  diaphragm-frame  having 
projecting  spring-clamps  on  its  rear  side,  and  45 
means  for  engaging  the  said  clamps  and  hold- 

ing the  diaphragm  in  place,  substantially  as 
described. 

2.  A  diaphragm-frame  having  means  on  its 
rear  side  to  attach  the  same  to  a  support  50 
said  means  having  a  sliding  connection  with 
its  support,  substantially  as  described. 

3.  In  combination  with  a  supporting-arm, 
a  diaphragm -frame  having  the  attaching- 
clamps  and  a  stop  t  to  position  the  diaphragm  55 
in  relation  to  the  arm,  substantially  as  de- 
scribed. 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

WILHELM  PEISKER. 

Witnesses : 
Henry  Hasper, 
WOLDEMAR  HAUPT. 
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United  States  Patent  Office, 

ADEMOR  N.  PETIT,  OF  NEWARK,  NEW  JERSEY. 

DUPLICATE  SOUND-RECORD  CYLINDER   FOR  PHONOGRAPHS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  689,117,  dated  December  17,  1901. 

Original  application  filed  December  8,  1900,  Serial  No.  39,127.    Divided  and  this  application  filed  March  18,  1901.    Serial 
No.  51,595.    (No  model.) 

To  all  whom  it  may  concern.- 
Be  it  known  that  I,  Ademor  N.  Petit,  a 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersej',  have  invented  an  Improvement  in 
Duplicate  Sound-Record  Cylinders  for  Pho- 

nographs and  Similar  Machines,  of  which  the 
following  is  a  specification. 
My  present  application  is  a  division  of  my 

lo  application  for  Letters  Patent  filed  December 
8,  1900,  Serial  No.  39,127. 
My  invention  relates  to  a  new  article  of 

manufacture — that  is,  a  duplicate  sound-rec- 
ord cylinder  for  phonographs  and  similar  ma- 

15  chines,  made  in  a  matrix. 
In  carrying  out  my  invention  the  duplicate 

I  sound-record  is  composed  of  a  surface  film  or 
I  body  of  suitable  material  carrying  a  record 
!  of  sound  and  a  foundation  of  a  different  or 

20!  inexpensive  material  connected  thereto  by 
'  cementing  adhesion  under  heat  and  pressure. 
For  this  surface  film  I  prefer  to  employ  cellu- 

loid and  for  the  foundation  an  inexpensive 
material  of  any  desired  character,  such  as  cel- 

25  luloid  loaded  with  pigment  to  give  body  and 
carrying  a  surface  impregnation  of  a  mate- 

rial of  a  solvent  nature,  such  as  arayl  acetate, 
for  the  celluloid,  the  parts  being  connected 
together  by  cementing  adhesion  under  heat 

30  and  pressure.  For  this  surface  film  I  may 
also  employ  gelatin,  lac,  glue,  gum,  collodion, 
or  similar  material.  For  these  materials 

there  is  one  or  more  solvents,  and  the  foun- 
dation carries  a  surface  impregnation  of  a 

35  solvent,  such  as  is  emploj^ed  for  the  surface 
film.  Consequently  when  in  the  manufac- 

ture heat  and  pressure  are  employed  the  heat 
softens  the  foundation,  as  well  as  the  surface 
film,  and  causes  an  action  of  the  solvents  of 

40  the  film  and  foundation,which  acting  together 
with  the  heat  and  pressure  have  a  cementing 
adhesion  to  permanently  connect  the  surface 
film  and  the  foundation. 

The  method  of  manufacturing  this  dupli- 
45  cate  sound-record  cylinder  is  set  forth  in  my 

aforesaid  application,  and  while  I  do  not  limit 
myself  to  the  method  emploj'ed  for  manufac- 

turing the  same  tlie  method  employed  in  said 
application  is  the  preferable  one. 

50  In  the  drawings.  Figure  1  is  a  vertical  sec- 
tion of  an  apparatus  adapted  for  the  manu- 

facture of  my  duplicate  sound-record  cylin- 
der and  showing  a  cylinder  with  plain  ends. 

Fig.  2  is  a  partial  vertical  section  of  the  ap- 
paratus, showing  the  cylinder  with  inturned  S5 

ends  or  flanges.  Fig.  3  is  a  bi'oken  section  of 
a  cylinder  such  as  is  shown  in  the  apparatus 
Fig.  1,  and  Fig.  4  a  broken  section  of  a  cyl- 

inder such  as  is  shown  in  the  partial  section 
of  the  apparatus  Fig.  2.  60 
The  apparatus  is  described  in  an  applica- 

tion of  like  dale  herewith,  and  while  I  prefer 
this  form  of  apparatus  I  do  not  limit  myself 
thereto.  The  improved  apparatus  in  which 
this  article  of  manufacture  is  made  comprises  65 
a|cylindrical  matrix  a,  a  head  h,  connected  by 
a  threaded  flange  to  one  end  of  the  said  ma- 

trix, and  a  base  c,  connected  alsoby  a  threaded 
flange  to  the  other  end  of  the  said  matrix  in 
a  similar  manner,  there  being  packings  5  70 
preferably  between  the  ends  of  the  matrix 
and  the  inner  surface  of  the  head  and  base, 
so  as  to  secure  a  tight  joint  against  steam  and 
compressed  air.  The  base  c  is  preferably 
provided  with  an  exit-opening  2  and  an  es-  75 
cape-cock  3,  and  the  head  is  preferably  pro- 

vided with  a  central  opening,  to  which  is  con- 
nected a  pipe  4,  and  a  three-way  cock  d  is 

connected  to  the  pipe  4,  and  from  the  oppo- 
site sides  of  this  there  are  a  steam-pipe  6  and  80 

a  pipe  7  for  compressed  air. 
8  represents  the  surface -film  duplicate 

sound-record,  and  9  the  foundation  or  cylin- 
drical shell.  The  apparatus  is  preferably 

made,  as  shown,  with  annular  grooves  to  re-  85 
ceive  the  ends  of  the  foundation,  with  the  ob- 

ject of  insuring  the  steam  and  air  pressure 
doing  the  work  and  preventing  thesameget- 
ting  in  between  the  foundation  and  skin. 
With  the  matrix  separated  and  disconnected  90 
from  the  head  and  base  the  inner  surface  of 
the  matrix  is  to  be  coated  to  any  desired 
thickness  b}'  a  material  such  as  hereinbefore 
set  forth  and  in  a  fiuid  state.  This  material 

may  be  applied  by  a  brush  or  b}'  centrifugal  95 
action,  or  both,  so  as  to  impart  to  the  matrix- 
surface  an  even  homogeneous  film  until  the 
desired  thickness  is  obtained, after  which  said 
film  is  preferably  allowed  to  set  or  dry,  so  as 
to  yield  an  impression  of  the  matrix.  The  loc 
film  thus  obtained  is  firm,  dense,  and  yet 
flexible.     The   foundation   9  or  cylindrical 
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shell  should  fit  closely  within  the  film  thus 
formed  upon  the  surface  of  the  matrix,  and 
this  foundation  may  be  made  with  integral 
inturned  ends  or  tlanges  or  not.  Figs.  1  and 

5  3  show  the  duplicate  sound-record  cylinder 
witliQut  inturned  ends,  while  Figs.  2  and  4 
show  the  foundation  with  inturned  ends,  and 
in  the  article  I  do  not  limit  myself  to  the  form 
of  the  ends.     In  the  operation  of  manufac- 

lo  ture  and  after  the  film  isformed  and  the  foun- 
dation placed  within  the  same  and  the  parts 

of  the  apparatus  connected  up,  as  shown  in 
Fig.  1,  steam  is  admitted  within  the  matrix 
through  the  pipe  6,  the  three-waj^  cock  d,  and 

15  the  pipe  4,  so  as  to  soften  the  foundation  and 
the  surface  film  upon  the  matrix,  and  the 
steam  being  of  pressure  expands  the  founda- 

tion, bringing  the  same  into  intimate  contact 
witii  tlie  surface  film,  and  the  foundation  and 

20  the  film  are  united  by  the  cementing  adhesion 
of  heat  and  pressure.     This  action  is  made 

jail  the  more  sure  and  [)Ositive  where  the  sur- 

'face  of  the  foundation  is  impregnated  with  a solvent  material  of  t  he  same  character  as  that 

25  emploj'ed  in  thesurface  film.  After  the  heat 
has  been  maintained, together  with  the  steam, 
a  sufficient  time  the  same  is  turned  off  at  the 

three-way  cock,  and  compressed  air  is  admit- 
ted bj'  tiie  pipe  7,  the  escape-cock  3  being 

30  opened  to  drive  out  the  steam  until  the  com- 
pressed air  entirely  fills  the  space  within  the 

matrix,  when  the  three-way  cock  is  closed 
and  thecompressed  airadmitted  of  full  force. 
The  pressure  of  the  compressed  air  is  main- 

35  tained  within  the  matrix  to  hold  the  duplicate 
sound-record  in  shape  until  the  same  is  thor- 

oughly cooled  and  set,  and  this  operation  may 
be  facilitated  by  the  application  of  a  cold  or 
a  cooling  liquid  to  the  exterior  of  the  matrix 

40  or  entire  apparatus.  Thiscooling  action  pro- 
duces a  slight  shrinking  in  the  duplicate 

sound-record  cylinder,  so  that  after  the  head 
or  base  is  separated  from  the  matrix  the  c^d- 
inder  is  readily  removed  therefrom. 

45       I  claim  as  my  invention — 
1.  As  a  new  article  of  manufacture,  a  dupli- 

cate sound-record  cylinder  composed  of  a  sur- 
face film  of  suitable  material  carrying  a  record 

of  sound  and  a  foundation  of  a  different  and 

inexpensive  material  connected  thereto  by  50 
cementing  adhesion  under  heat  and  pressure, 
substantially  as  set  forth. 

2.  Asa  new  article  of  manufacture,  a  dupli- 
cate sound-record  cylinder  composed  of  a  sur- 
face film  of  celluloid  carrying  a  record  of  55 

sound  and  a  foundation  of  inexpensive  mate- 
rial carrying  a  surface  impregnation  of  a  ma- 

terial of  a  solvent  nature  connected  thereto 

by  cementing  adhesion  under  heat  and  pres- 
sure, substantially  as  set  forth.  60 

3.  As  a  new  article  of  manufacture,  a  dupli- 
cate sound-record  cylinder  composed  of  a  sur- 
face film  of  su  itable  material  carrying  a  record 

of  sound  and  a  foundation  of  inexpensive  ma- 
terial carrying  a  surface  impregnation  of  the  6s 

same  solvent  material  as  that  employed  for 
the  surface  film  connected  thereto  by  cement- 

ing adhesion  under  heat  and  pressure,  sub- 
stantially as  set  forth. 

4.  As  a  new  article  of  manufacture,  a  dupli-  70 
cate  sound-record  cylinder  composed  of  a  sur- 

face film  of  suitable  material  and  a  founda- 
tion of  a  different  and  inexpensive  material 

connected  thereto  b}^  cementing  adhesion  un- 
der lieat  and  pressure,  substantially  as  set  75 

forth. 

5.  Asa  new  article  of  manufacture,  a  dupli- 
cate sound-record  cylindercoraposed  of  asur- 

face  film  of  celluloid  and  a  foundation  of  in- 
expensive material  carrying  the  surface  im-  80 

pregnation  of  a  material  of  a  solvent  nature 
connected  thereto  by  cementing  adhesion  un- 

der lieat  and  pressure,  substantially  as  set 
forth. 

6.  Asa  new  article  of  manufacture,  a  dupli-  85 
cate  sound-record  cylinder  composed  of  a  sur- 

face film  of  suitable  material  and  a  founda- 
tion of  inexpensive  material  carrying  a  sur- 
face impregnation  of  the  same  solvent  nature 

as  that  employed  for  the  surface  film  connect-  90 
ed  thereto  by  cementing  adhesion  under  heat 
and  pressure,  substantially  as  set  forth. 

Signed  by  me  this  13th  day  of  March,  1901. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Ademok  N.  Petit,  a 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  an  Improvement  in 
Methods  of  Making  Duplicate  Sound-Records 
for  Phonographs  and  Similar  Machines,  of 
which  the  following  is  a  specification. 
Heretofore  matrices  have  been  made  of  origi- 

10  nal  sound-records,  and  duplicates  have  been 
prepared  from  such  matrices;  and  my  pres- 

ent in  vention  relates  to  the  method  of  making 
duplicate  sound-records  from  matrices  of  an 
original  or  master  record. 

15  In  carrying  out  my  invention  I  employ  a 
blank  formed  from  such  materials  or  compo- 

sitions as  celluloid,  gelatin,  lac,  glue,  gum, 
collodion,  or  similar  materials.  The  blank 
may  be  a  disk  or  cylinder,  and  when  the  blank 

io  is  in  the  form  of  a  cylinder  it  is  immaterial 
whether  the  same  be  provided  with  inturned 
ends  or  flanges  or  not,  as  this  forms  no  nec- 

essary part  of  the  present  invention.  The 
surface  of  this  blank  contains  substances  act- 

25  ing  not  only  to  soften  the  same,  but  otherwise 
to  alter  and  change  the  character  of  the  sur- 

face and  to  rearrange  or  change  the  molecular 
character  of  the  material.  This  condition  of 

the  sui-face  may  be  brought  about  in  either 
30  one  of  two  ways,  namely:  The  surface  may 

be  treated  by  a  mixtni-e  of  a  solvent  for  the 
material  of  which  the  blank  is  formed,  to- 

gether with  a  fatty  material,  or  the  fattj'  ma- 
terial may  be  added  to  the  solvent  and  base 

35  in  the  manufacture  of  the  blank.  In  the  first 
instance  the  surface  only  is  affected,  perme- 

ated, and  changed,  while  in  the  second  in- 
stance the  entire  blank  is  affected  and  per- 

meated.    The  preparation  of  the  blank  in  the 
40  latter  instance  is  advantageous  over  the  for- 

mer instance  only  in  the  point  of  cheapness, 
the  result  being  to  all  intents  and  purposes 
absolutely  the  same.  In  the  method  em- 

ployed by  me  this  blank  is  placed  against  a 
45  matrix,  which  it  closely  fits,  and  in  a  suitable 

apparatus  heat  and  pressure  are  employed  to 
soften  the  blank  and  expand  the  same  and 
also  to  force  its  surface  into  minute  and  in- 

timate contact  with  the  surface  of  the  matrix. 

50  The  heat  passes  through  the  blank  from  with- 
in outward  and  softens  the  same,  and  with 

the  application  of  pressure  to  expand  the 
blank  and  to  force  its  surface  into  intimate 
contact  with  the  matrix  the  softened  surface 

will  completelj'  fill  all  of  the  delicate  inter-  55 
stices  and  conformations  of  the  matrix,  im- 

parting to  the  surface  of  the  blank  a  positive 
of  the  negative  surface  of  the  matrix.  Where 
the  surface  only  has  been  treated,  the  same 
is  softened  to  a  slightly-greater  extent  than  60 
the  other  portions  of  the  blank,  it  being  es- 

pecially advantageous  that  the  surface  should 
be  caused  to  closely  conform  to  the  interstices 
of  the  matrix.  Where  the  blank  is  of  cellu- 

loid or  collodion,  I  prefer  to  employ  for  the  65 
treatment  of  the  same  a  solvent  and  fatty 
matter,  as  set  forth  in  the  United  States  patent 
granted  to  me  December  i,  1900,  No.  062,981. 
Where  the  blank  is  of  gelatin,  lac,  glue,  gum, 
or  other  similar  material,  a  substance  com-  70 
prising  a  soh^ent  and  other  suitable  material 
is  to  be  employed  that  is  capable  of  treating 
the  blank  to  alter  and  change  its  character  or 
molecular  structure  in  a  manner  similar  or 

substantially  identical  with  the  operation  per-  75 
formed  by  the  solvent  and  fattj^  matter  upon 
the  blank  where  the  same  is  formed  of  cellu- 

loid. I  do  not,  however,  limit  myself  in  the 
present  instance  to  the  materials  employed 
for  this  purpose  nor  to  the  fact  of  the  blank  80 
being  in  the  form  of  a  disk  or  of  a  cj^linder, 
as  the  method  is  equally  applicable  to  either 

a  disk  or  cj'linder. 
In  the  drawings,  Figure  1  is  a  vertical  sec- 

tion of  an  apparatus  adapted  for  the  carry-  85 
ing  out  of  my  improved  method.  Fig.  2  is  a 
partial  vertical  section  representing  a  slight 
modification.  Fig.  3  is  a  vertical  section  rep- 

resenting a  further  modification,  and  Figs.  4 
and  5  are  broken  sectional  views  of  the  blank  90 
in  the  form  of  a  duplicate  sound-record  cyl- inder. 

The  apparatus  for  carrying  out  the  method 
herein  described  and  forming  the  duplicate 

sound-record  cylinder  preferablj'^  comprises  95 
a  matrix  0.,  which  matrix  maj'  be  made  in  a,\iy 
manner  well  known  in  the  art,  a  head 6,  con- 

nected by  a  threaded  flange  to  one  end  of  the 
said  matrix,  and  a  base  c,  connected  also  by  a 
threaded  flange  to  the  other  end  of  the  said  100 
matrix  in  a  similar  manner,  there  being  pack- 

ings 5  preferabh'  between  the  ends  of  the  ma- 
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trixiu  the  inner  surface  of  the  head  and  base, 
so  as  to  insure  a  tight  joint.  The  base  c  is 
preferably  provided  with  an  exit-opening  2 
and  escape-cocl?:  3,  and  the  head  is  preferably 

5  provided  with  a  pipe  4,  connecting  with  a  cen- 
tral opening  through  the  head,  and  a  three- 

way  cock  d,  connected  to  the  pipe  4,  and  from 
the  opposite  side  of  which  there  are  a  steam- 
pipe  6  and  a  pipe  7  for  compressed  air, 

lo  In  Figs.  1  and  4,  8  represents  a  duplicate 
sound-record  cylinder  with  plain  ends,  and  9 
inFigs.  2and5  represents  a  duplicate  sound- 
record  cylinder  with  inturned  ends  or  flanges. 
I  prefer  to  employ  within  the  head  and  base 

15  in  the  apparatus  annular  grooves  to  receive 
the  ends  of  the  foundation,  with  the  object  of 
insuring  the  steam  and  air  pressure  doing  the 
work  and  preventing  the  same  getting  in  be- 

tween the  cylindrical  blank  and  the  surface 
20  of  the  matrix. 

The  modification  Fig.  3  illustrates  the  ap- 
lilication  of  my  improved  method  to  the  treat- 

ment of  a  disli  blank.  In  this  modification 

the  matrix  a'  forms  the  bottom  portion  of  a 
25  bod}',  in  which  10  forms  the  upper  or  cup- 

shaped  portion,  to  which  the  matrix  is  at- 
tached, preferably,  by  a  screw-joint  Avith  a 

washer,  there  being  in  this  case  also  an  an- 
nular groove  in  the  base  of  the  portion  10  to 

30  receive  the  edges  of  the  disk  blank  12. 
The  blank,  whether  a  disk  or  cylinder,  pre- 

pared in  the  manner  hereinbefore  set  forth 
is  to  be  placed  in  proximitj'  to  the  matrix  and 
the  parts  of   the  apparatus  connected  and 

35  steam  admitted  by  the  pipe  6,  three-wa^'  cock, 
and  pipe  4  into  the  space  or  cavity  within  the 
apparatus.  The  disk  blank  lies  against  the 
surface  of  the  matrix,  and  the  blank  cylin- 

der fits  closely  within  the  matrix.    The  edges 
40  of  the  disk  blank  are  held  in  the  annular 

grooves,  and  the  edges  of  the  cylindrical  blank 
are  also  held  in  the  annular  grooves,  and  the 
cylinder  may  be  provided  with  inturned  ends 

I  or  not.     The  heat  of  the  steam  admitted  into 
45  the   cavity  or  space  within   the   apparatus 

i  softens  the  blank  from  the  back  outward,  and 
the  pressure  of  the  steam  tends  not  only  to 
•expand   the   blank,   but  to  force   the  same 
against  the  matrix  and  cause  the  softened 

50  surface  to  closely  fill  all  the  delicate  inter- 
stices of  the  matrix  and  to  accurately  con- 

form to  the  negative  record  of  sound  thereon. 
Where  the  su  rf  ace  only  of  the  blank  is  treated , 
the  heat  of  the  steam  has  a  greater  softening 

55  action  thereon  than  on  the  other  portions 
forming  the  blank,  and  this  facilitates  the 
material  of  the  blank  closely  conforming  to 
the  negative  of  the  matrix. 

Where  the  entire  blank  is  treated,  the  ac- 
60  tion  is  the  same  as  where  only  the  surface 

is  treated;  but  the  heating  action  consumes 
slightly  less  time,  because  in  this  instance 
the  blank  is  slightly  softer  in  its  entire  com- 

position than  where  the  surface  onlyistreat- 
65  ed.  After  sufficient  time  has  elapsed  for  the 

action  of  the  heat  upon  the  blank  the  steam 
is  closed  off  and  compressed  air  admitted,  the 

escape-cock  3  being  preferably  opened  for  a 
short  period  to  permit  of  the  escape  of  the 
steam  remaining  in  the  apparatus.  70 

The  pressure  of  compressed  air  is  main- 
tained to  hold  the  blank  into  intimate  con- 

tact with  the  surface  of  the  matrix  until  the 
same  cools  and  sets  and  is  sufficiently  hard 
to  warrant  the  removal.  This  cooling  action  75 
is  advantageously  facilitated  by  submerging 
the  apparatus  into  a  bath  of  cold  water  or 
subjecting  the  same  to  external  cold  of  a  dry 
character.  The  action  of  the  cold  is  to  sud- 

denly chill  the  matrix  and  blank  and  cause  a  80 
slight  contraction  of  the  blank  from  the  ma- 

trix. After  the  parts  are  cooled  and  the  du- 
plicate sound-record,  formerly  a  blank,  is  suf- 

ficientlj'  set  the  compressed  air  is  turned  off 
and  the  parts  of  the  apparatus  are  separated  85 
and  the  duplicate  sound-record  removed. 

The  method  herein  described  is  applicable 
alike  to  a  blank  whether  the  same  be  in  the 
form  of  a  disk  or  a  cylinder  and  whether  the 
same  be  of  celluloid  or  of  other  suitable  mate-  90 
rial,  as  hereinbefore  set  forth. 

I  do  not  limit  myself  either  to  the  form  of 
the  blank  or  to  the  materials  of  which  the 
same  is  composed. 

I  claim  as  my  invention —  95 
1.  The  method  herein  specified  of  making 

duplicate  sound-records  consisting  in  taking  a 
blank  having  a  surface  treated  bj'  substances 
acting  not  onl^^  as  solvents  to  soften  the  same, 
but  to  alter  and  change  the  molecular  char-  100 
acter  thereof,  inserting  said  treated  blank 
into  a  suitable  apparatus  and  upon  a  matrix 
embraced  therein,  applying  in  the  apparatus 

and  upon  the  blank  heat  and  pressui-e  to  sof- 
ten the  blank  and  its  surface  and  to  force  the  105 

same  into  intimate  contact  with  the  surface 
of  the  matrix  and  maintaining  the  pressure 
until  the  blank  is  set  and  thereafter  removing 

the  same  from  the  apparatus  and  matrix,  sub- 
stantially as  set  forth.  110 

2.  The  method  herein  specified  of  making 
duplicate  sound-records,  consisting  in  taking 
a  blank  having  a  surface  treated  by  sub- 

stances acting  not  only  as  solvents  to  soften 
the  same  but  to  alter  and  change  the  molecu-  1 15 
lar  character  thereof,  inserting  said  treated 
blank  into  a  suitable  apparatus  and  upon  a 
matrix  embraced  therein,  applying  within  the 

apparatus  and  upon  the  blank  heat  and  pres- 
sure to  soften  the  blank  and  its  surface  and  120 

to  expand  the  same  into  intimate  contact  with 
the  surface  of  the  matrix  and  maintaining  the 
pressure  and  applying  cold  to  the  apparatus 
to  cause  the  duplicate  sound-record  to  set, 
and  thereafter  removing  the  same  from  the  125 
apparatus  and  matrix,  substantially  as  speci- 
fied. 

3.  The  method  herein  specified  of  making 
duplicate  sound-records,  consisting  in  taking 
a  blank  treated  by  a  solvent  and  a  fatty  mat-  130 
ter  to  soften  the  surface  and  to  alter  and 

change  the  molecular  character  thereof,  in- 
serting said  treated  blank  into  an  apparatus 

and  against  the  surface  of  a  matrix  forming 
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a  part  thereof,  applying  within  the  apparatus 
and  upon  the  blank  heat  and  pressure  to  sof- 

ten the  blank  and  its  surface  and  to  expand 
and  force  the  same  into  intimate  contact  with 

5  the  surface  of  the  matrix  and  maintaining  the 
pressure  until  the  same  is  set,  and  thereafter 
removing  the  same  from  the  matrix,  substan- 

tially as  set  forth. 
4.  The  method  herein  specified  of  making 

lo  duplicate  sound-records,  consisting  in  taking 
a  blank  treated  by  a  solvent  and  a  fatty  mat- 

ter to  soften  the  surface  and  to  alter  and 

change  the  molecular  character  thereof,  in- 
serting said  treated  blank  into  an  apparatus 

IS  and  against  the  surface  of  a  matrix  forming 
a  part  thereof,  appljnng  within  the  apparatus 
and  upon  the  blank  heat  and  pressure  lo  sof- 

ten the  blank  and  its  surface  and  to  expand 
and  force  the  same  into  intimate  contact  with 

2o  the  surface  of  the  matrix  and  maintaining  the 
pressure  and  applying  cold  to  the  apparatus 
to  cause  the  duplicate  sound-record  to  set  and 
thereafter  removing  the  same  from  the  ma- 

trix, substantially  as  set  forth. 
35  5.  The  method  herein  specified  of  making 

duplicate  sound-record  cylinders,  consisting 
in  taking  a  blank  cylinder  of  celluloid  in 
which  the  surface  of  the  celluloid  is  treated 
with  a  mixture  of  a  sol  vent  and  a  fatty  matter 

30  to  soften  the  surface  and  alter  and  change 
the  molecular  character  thereof,  placing  the 
treated  blank  cylinder  into  a  matrix,  apply- 

ing within  the  matrix  and  within  the  treated 
cylinder  of  celluloid  heat  and  pressure  to 

35  soften  the  celluloid  and  its  treated  surface 
and  to  expand  and  force  the  same  into  inti- 

mate contact  with  the  surface  of  the  matrix 
to  impart  from  the  negative  matrix  a  positive 
impression  to  the  celluloid  cylinder  for  mak- 

40  ing  a  duplicate  sound -record,  maintaining 
the  pressure  within  the  matrix  until  the  cel- 

luloid cylinder  is  sufficiently  set  to  maintain 
its  shape,  and  thereafter  separating  the  du- 

plicate sound-record  cylinder  from  the  ma- 
45  trix,  substantiall}'  as  set  forth. 

6.  The  method  herein  specified  of  making 
duplicate  sound-record  cylinders,  consisting 
in  taking  a  blank  cylinder  of  celluloid  in 
which  the  surface  of  the  celluloid  is  treated 

50  with  a  mixture  of  a  solvent  and  a  fatty  mat- 
ter to  soften  the  surface  and  to  alter  and 

change  the  molecular  character  thereof,  plac- 
ing the  treated  blank  cylinder  into  a  matrix, 

applying  within  the  matrix  and  within  the 

55  treated  cj^linder  of  celluloid  heat  and  ijres-  i 

sure  to  soften  the  celluloid  and  its  treated  sur- 
face and  to  expand  and  force  the  same  into 

intimate  contact  with  the  surface  of  the  ma- 
trix to  impart  from  the  negative  matrix  a  posi- 
tive Impression  to  the  celluloid  cylinder  for  60 

making  a  duplicate  sound-record,  maintain- 
ing the  pressure  within  the  matrix,  applying 

cold  to  the  matrix  to  cause  the  duplicate 
sound-record  cylinder  to  set  and  thereafter 
separating  the  duplicate  sound-record  cylin-  65 
der  from  the  matrix, substantiallyassetforth. 

7.  The  method  herein  specified  of  making 
duplicate  sound-record  cylinders,  consisting 
in  taking  a  blank  cylinder  of  celluloid  treated 
by  a  mixture  of  a  solvent  and  a  fatty  matter  70 
to  soften  the  surface  and  to  alter  and  change 
the  molecular  character  thereof,  placing  the 
treated  blank  cylinder  into  a  matrix,  apply- 

ing within  the  matrix  and  within  the  treated 
blank  heat  and  pressure  to  soften  the  cellu-  75 
loid  blank  and  force  the  same  into  intimate 
contact  with  the  surface  of  the  matrix  to  im- 

part from  the  negative  matrix  a  positive  im- 
pression to  the  celluloid  cylinder  for  making 

from  the  blank  a  duplicate  sound -record,  80 
maintaining  the  pressure  within  the  celluloid 
cylinder  until  the  same  is  sufficiently  set  to 
maintain  its  shape,  and  thereafter  separating 
the  said  duplicate  sound-record  cylinder  from 
the  matrix,  substantially  as  set  forth.  85 

8.  The  method  herein  specified  of  making 
duplicate  sound-record  cylinders,  consisting 
intakinga  blank  cylinder  of  celluloid  treated 
by  a  mixture  of  a  solvent  and  a  fatty  matter 
to  soften  the  surface  and  to  alter  and  change  90 
the  molecular  character  thereof,  placing  the 
treated  blank  cylinder  into  a  matrix,  apply- 

ing within  the  matrix  and  within  the  treated 
blank  heat  and  pressure  to  soften  the  cellu- 

loid blank  and  to  force  the  same  into  inti-  95 
mate  contact  with  the  surface  of  the  matrix 
to  impart  from  the  negative  matrix  a  positive 
impression  to  the  celluloid  cylinder  for  mak- 

ing from  the  blank  a  duplicate  sound-record, 
maintaining  the  pressure  within  the  celluloid  roo 
cylinder  and  applying  cold  to  the  matrix  to 
cause  the  duplicate  sound-record  cylinder  to 
set  and  thereafter  separating  the  said  dupli- 

cate sound-record  cylinder  from  the  matrix, 
substantially  as  set  forth.  105 

Signed  by  me  this  18th  day  of  March,  1901. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T,  Haviland. 
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United  States  Patent  Office. 

MARTIN  S.  RA6SDALE,  OF  PETWORTH,  DISTRICT  OF  COLUMBIA,  ASSIGNOR 

OF  ONE-HALF  TO  FRANK  X.  BOUCHER  AND  FRANK  FOSTER,  OF  WASH- 
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GRAPHOPHONE. 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  689,124,  dated  December  17,  1901. 
Application  filed  September  16,  1901.    fcSerial  ISo.  75,571.    (No  model.) 

To  all  ivJiovi  it  may  concern: 
Be  it  known  that  I,  Martin  S.  Ragsdale, 

fi  citizen  of  the  United  States,  residing  at  Pet- 
worth,  in  the  District  of  Columbia,  have  in- 

5  vented  certain  new  and  useful  Improvements 
in  Graphophones;  and  I  do  declare  the  follow- 

ing 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 

10  make  and  use  the  same,  reference  being  had 
to  the  accompan3'ing  drawings,  and  to  the  fig- 

ures of  reference  marked  thereon,  which  form 
a  part  of  this  specification. 

This  invention  relates  to  certain  new  and 

15  useful  improvements  in  graphophones,  pho- 
nographs, and  the  like,  and  has  for  its  object, 

primarily,  the  reproduction  of  recorded  sound 
free  from  the  rasp  and  harshness  and  other 
objectionable    sound    transformations    pro- 

20  duced  by  existing  machines. 
Another  object  of  the  invention  is  the  pres- 

ervation of  the  record-cylinders  while  in  use 
from  sti'ain  and  wear  by  relieving  them  of 
undue  pressure,  whereby  their  period  of  use- 

25  fulness  is  greatly  prolonged  and  their  utility 
largely  enhanced. 

Other  advantages  possessed  by  the  inven- 
tion are  set  forth  in  the  following  description, 

which  Is  directed  to  the  details  of  construc- 
30  tion  and  operation  and  in  connection  with 

which  attention  is  called  to  the  accompanying 
drawings,  illustrative  of  the  preferred  way  in 
which  the  invention  is  carried  into  effect. 

In  the  drawings,  Figure  1  is  a  perspective 
35  view  of  the  improvement  applied  to  agrapho- 

phone.  Fig.  2  is  a  side  elevation  of  the  same. 
Fig.  3  is  a  transverse  sectional  view.  Fig.  4 
is  a  rear  elevation  of  the  sound-box.  Fig.  5 
is  an  enlarged  sectional  view  of  the  diaphragm 

40  and  its  connection  with  the  stylus.  Fig.  6  is 
a  detail  sectional  view  of  a  recording  device 
embodying  the  invention. 

Referring  to  the  drawings  by  numerals,  1 
represents  the  carriage,  slidably  mounted  on 

45  the  guide-tube  2  and  moved  by  suitable  means, 
such  as  the  usual  feed-screw,  segmental  nut, 
and  the  ring  3,  the  latter  being  manipulated 
through  its  handle  4  to  disengage  the  nut  and 
screw  and  elevate  the  reproducer.     On  the 

50  carriage  is  pivoted  a  tubular  arm  5,  which  ex- 
tends in  the  direction  of  the  recording-cj'lin- 

der  6,  and  7  denotes  a  socket-piece  extending 
from  the  carriage  at  the  front  thereof. 

The  sound-box  8,  which  is  of  peculiar  con- 
struction, consists  of  a  cylindrical  casing  9,  55 

having  at  its  rear  side  an  inwardly-extending 
flange  10,  between  wliicli  and  a  nut  11  the  dia- 

phragm 12  is  tightly  clamped,  the  nut  having 
threads  which  engage  threads  on  the  inner 
side  of  the  casing.  Intei'posed  between  the  60 
flange  10  and  the  diaphragm  is  a  metallic  ring 
13  and  also  preferabh'  a  rubber  or  other  ring 
14,  and  between  the  diaphragm  and  the  inner 
side  of  the  nut  is  a  beaded  metallic  ring  15. 
The  nut  is  centrally  apertured  and  threaded  65 
to  receive  the  threaded  end  of  a  tube  16,  to 
which  is  attached  the  horn  or  the  ear-piece 
tube,  and  17  is  a  jam-nut  to  maintain  the 
joint.  The  sound-box  is  mounted  on  and  sup- 

ported wholly  hj  the  carriage.  Depending  70 
from  the  casing  9  is  an  arm  18,  and  projecting 
from  the  lower  end  thereof  is  a  tapered  plug 
19,  which  enters  the  socket  7  of  the  carriage. 
Secured  to  the  casing  at  the  sides  of  the  arm 
18  are  two  spring-arms  20  20,  which  extend  at  75 
an  inclination  and  terminate  in  bent  ends  21 
to  engage  the  rear  side  of  the  sleeve  portion 
of  the  carriage,  whereby  the  sound-box  is 
firmly  secured  to  but  easily  removed  from  the 
carriage.  80 

22  denotes  a  bracket  having  at  its  lower 
end  a  tube  23,  removablj' fitted  on  the  upper 
end  of  the  pivoted  arm  5.  A  pivoted  later- 
erally-swinging  hook  24  on  the  tube  23  is 
brought  into  engagement  with  the  end  of  the  85 
arm  25  on  the  pivoted  arm  5  to  secure  the 
bracket  22  to  the  latter.  The  lower  end  of 
the  hook  24  is  engaged  by  the  shoulder  on  the 
ring  3,  whereby  movement  of  the  ring  effects 
the  raising  and  lowering  of  the  bracket.  To-  90 
ward  the  lower  end  of  the  bracket  is  pivoted, 
by  means  of  screws  26,  passed  through  ears 
27,  a  bar  28,  having  slots,  through  the  upper 
one  of  which  is  passed  an  adjusting-screw  29, 
the  end  of  the  screw  engaging  a  threaded  95 
opening  in  the  bracket.  A  rubber  or  other 
ring  30  is  interposed  between  the  head  of  the 
screw  29  and  the  bar  28,  and  31  is  a  light 
spring  carried  by  the  bar  and  pressing  at  its 
free  end  against  the  bracket  to  force  the  lat-  loo 
ter  against  the  screw-head.  Extending  at  an 
angle  rearwardly  from  the  upper  end  of  the 
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bar  is  a  threaded  stem  32,  and  33  is  a  weight 
adjustable  on  said  stem. 

Tlie  reproducing-stylns  34  is  fixed  to  the 
outer  end  of  a  lever  35,  pivoted  intermediate 

5  of  its  endsonapia  36, which  ispassed  through 
ears  37  on  the  bar.  To  the  other  end  of  the 

-  lever  is  pivoted  a  rod  38,  which  is  passed 
through  the  lower  slot  of  the  bar  and  enters 
the  oi)ening  of  a  tubular  rod  39,  theouter  end 

lo  of  the  latter  being  flared  and  the  opening 
tapered  to  facilitate  the  entrance  of  the  rod. 
The  rod  is  provided  along  its  upper  side  with 
teeth  40,  engaged  by  a  spring-catch  41,  car- 

ried by  the  tubular  rod  39,  and  which  is  de- 
15  pressed  to  engage  the  toothed  rod  by  the 

movement  of  a  I'ing  42.  A  flexible  wire  43 connects  the  inner  end  of  the  tubular  rod 
with  the  diaphragm  12,  the  ends  of  the  wire 
being  fastened  to  said  rod  and  toaclamping- 

20  piece  44,  between  which  latter  and  the  head 
of  a  screw45  the  diaphragm  is  firmly  clamped. 
The  recording-stylus  40  (shown  in  Fig.  6) 

is  fixed  to  a  lever  47  intermediate  of  the  end 
thereof,  and  said   lever  is  fulcrumed  at  its 

25  outer  end  to  the  ears  37  to  bring  the  stylus 
into  proper  lecording  relation  lo  the  cylin- 

der. It  will  be  observed  that  the  sound-box 
is  suppoiled  wholly  by  the  carriage  and  that 
therefore  the  record-cylinder  is  entirely  re- 

30  lieved  of  its  weight,  with  the  resultant  ad- 
vantages above  stated.  The  pressure  exerted 

by  the  stylus  against  the  record-cylinder  is 
readily  controllable,  being  produced  by  the 
slight  inherent  weight  of  the  parts, but  mainly 

35  b3'  the  weight  33  and  the  bar  28.  The  bar 
and  weight  are  shiftable,  and  consequently 
the  pressure  of  the  stylus  may  be  nicelj'  ad- 

justed. The  connection  between  the  stylus 
and  diaphragm  is  practically  direct,  whereby 

40  lost  motion  is  avoided  and  very  sensitive 
transmissions  obtained.  The  adjustability 
of  the  connection  between  the  stylus  and  di- 

aphragm enables  proper  positioning  of  the 
stylus,  despite  variations  of  angle  of  the  sup- 

45  porting-bar28  to  regulate  the  pressure,  which 
adjustment  may  be  easily  and  quickly  ef- 

fected, due  to  the  simplicity  of  construction. 
The  flexible  connection  between  the  rod  39 
and  diaphragm  enables  the  requisite  play  of 

50  the  parts  without  affecting  the  vibratory 
movements  of  the  diaphragm,  the  support  for 
which  is  rigid,  and  also  obviates  the  neces- 

sity for  great  care  and  skill  in  assemblage. 
But  little  time  and  no  especial  skill  are  re- 

55  quired  to  convert  the  reproducer  into  a  re- 
corder, and  vice  versa,  and  when  changed  to 

record  the  improvement  possesses  all  of  the 
advantages  described  in  connection  with  the 
reproducer. 

5o  My  improvements  maj'  be  applied  to  exist- 
ing machines  without  structural  modifica- 

tions and  are  adapted  for  use  in  connection 

with  anj?^  type  of  sound-reproducing  appli- ances. 

65      I  claim  as  my  invention — 
1.  In  a  gvaphophone  or  the  like,  the  eombi- 

I  nation  of  a  traveling  carriage  having  separate 
supports,  a  sound-box  having  a  diaphragm 
and  mounted  upon  one  of  the  supports,  sty- 

lus mechanism  supported  on  the  other  sup-  70 
port,  and  means  connecting  the  stylus  mech- 

anism with  the  diaphragm. 
2.  In  a  graphophone  or  the  like,  the  combi- 

nation of  a  traveling  carriage  having  separate 
supports,  a  sound-box  having  a  diaphragm  75 
and  mounted  upon  one  of  the  suppoi'ts,  sty- 

lus mechanism  supported  on  the  other  sup- 
port, and  an  adjustable  connection  between 

the  stylus  mechanism  and  the  diaphragm. 

3.  In  a  gi'aphophone  or  the  like,  the  eombi-  80 
nation  of  a  traveling  carriage  having  separate 
supports,  a  sound-box  having  a  diaphragm 
and  mounted  upon  one  of  the  supports,  sty- 

lus mechanism  supported  on  the  other  sup- 
port, and  a  flexible  connection  between  the  85 

stylus  mechanism  and  the  diaphragm. 
4.  In  a  graphophone  or  the  like,  the  combi- 

nation of  a  traveling  carriage  having  separate 
supports,  a  sound-box  having  a  diaphragm 
and  mounted  upon  one  of  the  supports,  stj^-  90 
lus  mechanism  supported  on  the  other  sup- 

port, and  a  flexible  adjustable  connection  be- 
tween the  stj'lus  mechanism  and  the  dia- 

phragm. 5.  In  a  graphophone  or  the  like,  the  corabi-  95 
nation  of  a  traveling  carriage  having  separate 
supports,  a  sound-box  having  a  diaphragm 
and  mounted  upon  one  of  the  supports,  sty- 

lus mechanism  supported  on  the  other  sup- 
port, means  for  varying  the  pressure  of  the  100 

stylus  mechanism  against  the  record-cylin- 
der, and  a  connection  between  the  stylus 

mechanism  and  diaphragm. 

6.  In  a  graphophone  or  the  like,  the  combi- 
nation of  a  traveling  carriage  having  separate  105 

supports,  a  sound-box  having  a  cushioned 
diaphragm  and  mounted  upon  one  of  the  sup- 

ports, stylus  mechanism  including  a  cush- 
ioned support  for  the  stylus  supported  on  the 

other  support,  and  a  flexible  connection  be-  no 
tween  the  stylus  mechanism  and  diaphragm. 

7.  In  a  graphophone  or  the  like,  the  combi- 
nation of  a  bracket,  a  bar  pivoted  at  its  lower 

end  thereto,  an  adjusting-screw  connecting 
the  bar  and  bracket  at  their  upper  ends,  a  115 
stem  extending  from  the  bar,  a  weight  ad- 

justable on  the  stem,  a  stylus-lever  pivoted 
on  the  bar,  a  diaphragm,  and  an  adjustable 
connection  between  the  lever  and  diaphragm. 

8.  In  a  graphophone  or  the  like,  the  corabi-  120 
nation  of  a  diaphragm, a  stylus-lever,a  toothed 
rod  pivoted  to  the  lever,  a  tubular  rod  fixed 
by  a  flexible  wire  to  the  diaphragm  and  tele- 

scoping with  the  toothed  rod,  a  spring-catch 
on  thetubular  rod,  and  means  for  moving  the  125 
catch  to  engage  the  toothed  rod. 

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

MARTIN  S.  RAGSDALE. 
Witnesses: 

W.  T.  Norton, 
A.  Browning. 
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United  States  Patent  Office* 

EMILE  BERLINER,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA,  ASSIGNOR  TO 
UNITED  STATES  GRAMOPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT 
OF  COLUMBIA,  A  CORPORATION  OF  WEST  VIRGINIA. 

APPARATUS   FOR   PRODUCING   SOUND-RECORDS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  689,349,  dated  December  17,  1901. 

Application  filed  May  14,  1901.    Serial  No.  60,152,    (No  model.) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Emile  Berliner,  a  citi- 

zen of  the  United  States,  residing  at  Wash- 
ington, in  the  District  of  Colnmbia,  have  iu- 

5  vented  certain  new  and  usef  nl  Improvements 
in  Apparatus  for  Producing  Sou  nd-Records,of 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  increase 
and  extend  the  usefulness  of  gramophonic 

lo  apparatus  and  to  add  another  means  for  pro- 
ducing gramophonic  records  to  those  hereto- 

fore known.  By  my  invention,  in  fact,  I 
place  it  within  the  power  of  persons  unskilled 
in  the  art  of  making  sound-records  to  pro- 

15  duce  records  of  their  own,  and  this  without 
the  use  of  other  machinery  than  that  which 
they  are  alreadj^  supposed  to  possess  for  the 
purposeof  reproducing  such  records.  Thus, 
for  instance,  my  invention  renders  it  possi- 

2o  ble  for  the  owner  of  a  gramophone-machine, 
which  can  now  be  purchased  in  the  open 
market  at  a  moderate  price,  but  can  ordi- 

narily be  used  for  reproducing  purposes  onlj', 
to  make  a  record  of  business -letters,  cou- 

25  tracts,  musical  selections,  and  the  like  by 
means  of  said  machine,  thus  using  the  gramo- 

phone as  a  recording- machine,  and  to  there- 
after translate  such  records  into  sound  by 

the  same  apparatus  which  has  been  used  to 
30  produce  it. 

To  these  ends  my  invention  consists  in  the 
means  for  forming  a  prelimiuar}'  groove  in 
a  gramophone-tablet  and  thereafter  super- 

posing the   sound-record  upon  this   groove; 
35  and  my  invention  furthermore  consists  in  the 

gramophone-tablets  thus  formed. 
In  the  drawings,  Figure  1  shows  the  gramo- 

phone -  tablet  with  a  preliminary  groove 
formed  therein,  and  Fig.  2  shows  a  portion 

\o  of  said  groove  as  it  appears  after  the  sound- 
record  has  been  superposed  thereon.  Fig.  3 
shows  a  view  of  the  recording -stylus  and 
tablet. 

In  the  practice   of  mj^  invention  I   may 
45  start  with  the  usual  zinc  plate  covered  with 

an  etching-ground,  as  is  commonly  u,sed  in 
this  art.  This  plate  I  place  in  any  type  of 
engraving-machine  which  can  cut  a  smooth 
line  or  groove  upon  the  face  of  the  plate,  the 

so 

shape  of  groove  usually  employed  being  that 

of  a  spiral.  By  preference  I  use  for  this  pur- 
pose the  recording-machine  patented  to  me 

on  September  19^  1895,  under  No.  534,543— 
that  is  to  saj^  I  place  the  zinc  plate,  covered 
with  an  etching-ground,  in  this  machine,  with  55 
the  recording-stylus  in  position,  and  start 
the  machine  in  motion,  without,  however,  ac- 

tuating its  diaphragm  by  sounds  uttered  in 
the  vicinity.  In  consequence  the  etching- 
ground  of  the  plate  will  be  removed  along  a  60 
smooth  spiral  line.  I  then  place  the  plate  in 
an  etching -bath,  and  thus  form  a  smooth 
spiral  groove  of  appropriate  depth  in  the  ma- 

terial of  the  plate.  As  I  have  stated  above, 
however,  this  groove  might  be  formed  in  the  65 
etching-ground  by  any  other  type  of  engrav- 

ing-machine, or  it  might  be  cut  directly  into 
the  material  of  the  plate  by  the  action  of  the 
machine  instead  of  first  cutting  it  into  the 
etching  -  ground  and  thereafter  etching  a 
groove  upon  the  plate.  From  the  zinc  plate 
thus  formed  a  mold  or  patrix  is  made,  pref- 

erably after  the  fashion  described  in  my  Pat- 
ent No.  548,623.  The  mold  or  patrix  thus 

obtained  is  thereupon  used  to  stamp  a  fac- 
simile of  the  smooth-walled  spiral  groove  of 

the  zinc  plate  into  the  material  of  the  ordinary 
gramophone  record-plates  as  it  exists  before 
a  sound-record  has  been  impressed  upon  it — 
that  is  to  say,  the  patrix  is  pressed  against  80 
a  flat  plane-surfaced  plate,  usually  of  hard 
rubber. 

By  the  means  thus  far  described  I  produce, 
as  will  be  seen,  in  any  desired  quantity  hard- 
rubber  record-plates  of  the  kind  now  in  use  on  85 
gramophone-machines,  but  with  a  plain  and 
smooth -walled  spiral  groove  instead  of  a 
groove  molded  in  accordance  with  sound- 

waves. Such  a  plate  is  shown  in  Fig.  1.  It 
is  obvious,  of  course,  that  these  rubber  plates  90 
with  a  smooth  spiral  groove  could  be  made 

by  cutting  the  groove  direetlj*  into  the  ma- 
terial of  the  rubber  plate  by  an  engraving- 

machine  instead  of  by  the  means  above 
described.  Suchrubberorother  i-eeord-plate  95 
with  a  preliminary  spiral  groove  may  now 
be  sold  to  the  users  of  gramophones  or  simi- 

lar sound-reproducing  apparatus.    As  is  well 

70 

75 
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known,  a  gramophone  is  an  apparatus  which 
as  ordinarily  used  translates  a  sound-record 
into  sound;  but  it  has  heretofore  not  been 
possible  for  these  reproducing-machines  to 

5  record  sound  with  any  degree  of  commer- 
cial success  directly  upon  the  hard  material 

of  which  the  record -tablets  are  composed. 
This  was  partially  due  to  the  fact  that  such 
reproducing-machines  are  built  in  a  light  and 

lo  inexpensive  way,  so  as  to  more  especially 
adapt  them  for  the  primary  purpose  for  which 
they  have  heretofore  been  intended.  I  have 
discovered,  however,  that  when  a  record-tab- 

let with  a  preliminary  groove  of  the  kind 
IS  above  described  is  employed  such  gramo- 

phone-machines, even  as  now  built  and  sold, 
may  be  successfully  used  as  recorders.  To 
this  end  a  record-tablet  with  a  preliminary 
smooth-walled  spiral  groove  is  placed  in  the 

20  gramophone-machine,  which  is  then  set  in 
motion  while  sounds  are  produced  in  the 
neighborhood  of  its  diaphragm.  The  stylus 
of  the  gramophone  now  acts  as  a  recording- 
stylus  to  shape,  indent,  or  impress  the  later- 

25  ally-undulating  sound-records  on  the  wall  of 
the  preliminary  spiral  groove.  The  approxi- 

mate shape  of  the  groove  as  it  then  appears 
after  the  sound-record  has  been  impressed 
thereon  is  shown  in  Fig.  2,  the  walls  of  the 

30  preliminary  groove  being  denoted  by  a  a  and 
the  walls  of  the  completed  groove  being  des- 

ignated b  b.  A  close  inspection  of  the  fin- 
ished record  reveals  both  grooves. 

The  stylus  which  is  used  to  make  the  sound- 
35  record  in  the  preliminary  groove  is  generally 

somewhat  broader  at  the  point  than  that 
which  w^as  used  to  form  the  groove  in  the 
first  plate — that  is  to  say,  the  point  of  the  re- 

cording-stylus is  somewhat  wider  than  the 
40  preliminary  groove.  The  preliminary  groove 

seems  to  have  the  function  of  guiding  the 
record-stylus  and,  what  is  more  important,  of 
lesseningthe  work  required  to  be  done  by  the 
recording-stylus  in  shaping  or  indenting  the 

45  material  of  the  record  -  plate,  which  would 
otherwise  have  to  be  shaped  or  indented  by 
the  recording-stylus.  This  makes  it  possible 
to  use  for  recording  pu  rposes  the  light  and  in- 

expensive gramophone  reproducing-machine 
50  which  is  principally  designed  for  reproducing 

■    purposes  instead  of  being  compelled  to  use 
the  heavy  and  comparatively  expensive  re- 
cording-machine. 

I  have  found  the  shape  of  the  record-groove 
55  as  it  finally  appears  in  the  record- tablet  ap- 

proximates the  shape  of  such  record-grooves 
as  heretofore  producedin  accordance  with  the 

plans  laid  down  in  any  patents  above  referred 
to,  and,  what  seems  to  be  quite  remarkable, 
I  have  discovered  that  whatever  difference  in  60 

shai^e  or  configuration  there  maj^  be  between 
gramophone-records  produced  in  the  old  way 
and  produced  in  accordance  with  this  inven- 

tion such  differences  are  not  sufficient  to  pre- 
vent the  reproduction  of  sound.  The  theo-  65 

retical  reasons  for  this  I  am  not  prepared  to 
state.  It  is  clear,  however,  from  what  has 
been  said  that  such  tablets  with  sound-rec- 

ords impressed  upon  a  preliminary  groove  by 
a  machine  primarily  designed  for  reproduc-  70 
ing  purposes  may  now  be  used  for  the  repro- 

duction of  the  sound  recorded  thereon  by  the 
same  machine. 

The  method  I  have  described  for  making 
sound-records  might  also  be  carried  out  by  75 
forming  the  preliminary  spiral  groove  in  the 
zinc-plate  as  above  described  and  thereupon 
superimposing  a  sound-record  upon  this  pre- 

liminary groove  in  the  zinc-plate  itself.  A 
moldorpatrixmadefromsuchzinc  platecould  80 
then  be  used  to  impress  facsimiles  of  sound- 
records  of  the  character  shown  in  Fig.  2  upon 
the  usual  rubber  record-plates. 
The  sound-box  A  and  stylus  B,  as  well  as 

the  arm  C,  on  which  they  are  mounted,  and  85 
which  are  shown  in  Fig.  3,  are  of  the  usual 
construction  common  in  the  art  and  need  no 
detailed  description. 
What  I  claim  is — 
1.  The  combination  of  a  blank  record-sur-  90 

face  earrj'inga  previously-formed  plain,  spi- 
ral or  helical  groove  in  the  record  material 

and  a  sound-recording  stylus  moving  in  and 
propelled  solely  by  the  groove  and  shaping 
the  groove  in  accordance  with  sound-vibra-  95 
tions,  substantially  as  described. 

2.  The  combination  of  a  record-tablet  car- 
rying a  spiral  groove  and  a  sound-recording 

stylus  moving  in  the  groove  and  fashioning 
the  same  laterally  in  accordance  with  sound-  100 
vibrations,  substantially  as  described. 

3.  The  combination  of  a  record-surface  car- 
rying a  groove  and  a  sound-recording  stylus 

wider  than  the  groove  moving  in  the  groove 
and   shaping  the  same  in  accordance  with  lot, 
sound-vibrations,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EMILE  BERLINER. 

Witnesses: 
J.  Jerome  Lightfoot, 
C.  E.  Marshall. 
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United  States  Patent  Office. 

EMILE  BERLINER,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA,  ASSIGNOR  TO 
UNITED  STATES  GRAMOPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT 
OF  COLUMBIA,  A  CORPORATION  OF  WEST  VIRGINIA. 

SOUND-RECORD  AND   METHOD  OF  MAKING   SAME. 

SPECIFICATION  forming  part  of  Letters  Patent  Wo.  689,350,  dated  December  17,  1901. 

Application  filed  Jnly  26,  1898.    Serial  No,  686,951.    <No  model.) 

To  all  jvhom  it  may  conceim: 
Be  it  known  that  I,  Emile  Berliner,  a  citi- 

zen of  the  Uni,ted  States,  and  a -resident  of 
Washington,  in  the  District  of  Columbia, have 

5  invented  certain  new  and  useful  Improve- 
ments in  Sound-Records  and  Methods  of  Pro- 

ducing the  Same,  of  which  the  following  is  a 
specification. 

The  object  of  my  invention  is  to  inci'ease 
lo  and  extend  the  usefulness  of  gramophonic  ap- 

paratus and  to  add  another  method  of  produc- 
ing gramophonic  records  to  those  heretofore 

known.  B3'  my  invention,  in  fact,  I  place  it 
within  the  power  of  persons  unskilled  in  the 

15  art  of  making  sound-records  to  produce  rec- 
ords of  their  own,  and  this  without  the  use  of 

other  machinery  than  that  which  they  are 

alreadj'  supposed  to  possess  for  the  purpose 
of  reproducing  such  records.     Thus,  for  iu- 

20  stance,  my  invention  renders  it  possible  for 
the  owner  of  a  gramophone-machine,  which 
can  now  be  purchased  in  the  open  market  at 
a  moderate  price,  but  can  ordinarily  be  used 
for  reproducing  purposes  only,  to  make  a 

25  record  of  business-letters,  contracts,  musical 
selections,  and  the  like  hy  means  of  said  ma- 

chine, thus  using  the  gramophone  as  a  re- 
cording-machine, and  to  thereafter  translate 

such  records  into  sound  by  the  same  appara- 
30  tus  which  has  been  used  to  produce  it. 

To  these  ends  my  invention  consists  in  the 
method  of  forming  a  preliminary  groove  in 
a  gramophone-tablet  and  thereafter  super- 

posing the  sound-record   upon  this  groove; 
35  and  my  invention  furthermore  consists  in  the 

gramophone-tablets  thus  formed. 
In  the  drawings.  Figure  1  shows  the  gram- 

ophone -  tablet  with  a  preliminary  groove 
formed  therein,  and  Fig.  2  shows  a  portion  of 

40  said  groove  as  it  appears  after  the  sound-rec- 
ord has  been  superposed  thereon.     Fig.  3 

shows  a  view  of  the  recording -stylus  and 
tablet. 

In  the  practice  of  my  invention  I  may  start 
45  with  tne  usual  zinc  plate  covered  with  an 

etching-ground,  as  is  commonly  used  in  this 
art.  This  plate  I  place  in  an}-  type  of  en- 

graving-machine which  can  cut  a  smooth 
line  or  groove  upon  the  face  of  the  plate,  the 

50  shape  of  groove  usually  employed  being  that 

of  a  spiral.  By  preference  I  use  for  this  pur- 
pose the  recording-machine  patented  to  me 

on  September  19,  1895,  under  No.  534-,5J:3 — 
that  is  to  saj^  I  place  the  zinc  plate,  covered 
with  an  etching-ground,  in  this  machine, with  55 
the  recording-stylus  in  position,  and  start  the 
machine  in  motion,  without,  however,  actuat- 

ing its  diaphragm  bj' sounds  uttered  in  the  vi- 
cinity. In  consequence  the  etching-ground  of 

the  plate  will  be  removed  along  a  smooth  spiral  60 
line.  I  then  place  the  plate  in  an  etching- 
bath,  and  thus  form  a  smooth  spiral  groove 
of  appropriate  depth  in  the  material  of  the 
plate.  As  I  have  stated  above,  however,  this 
groove  might  be  formed  in  the  etching-ground  65 
by  anj'  other  type  of  engraving-machine,  or 
it  might  be  cut  directl3^  into  the  material  of 
the  plate  by  the  action  of  the  machine  in- 

stead of  first  cutting  it  into  the  etching- 
ground  and  thereafter  etching  a  groove  upon  70 
the  plate.  From  the  zinc  plate  thus  formed 
a  mold  or  patrix  is  made,  preferably  after 
the  fashion  described  in  my  Patent  No. 
54:8,023.  The  mold  or  patrix  thus  obtained 
is  thereupon  used  to  stamp  a  facsimile  of  the  75 
smooth-walled  spiral  groove  of  the  zinc  plate 
into  the  material  of  the  ordinarj' gramophone 
record-plate  as  it  exists  before  a  sound-rec- 

ord has  been  impressed  upon  it — that  is  to 
saj',  the  patrix  is  pressed  against  a  flat  plane-  80 
surfaced  plate,  usually  of  hard  rubber. 

B3'  the  means  thus  far  described  I  produce, 
as  will  be  seen,  in  any  desired  quantity  hard- 
rubber  record-plates  of  tiie  kind  now  in  use 
on  gramophone-machines,  but  with  a  plain  S5 
and  smooth-walled  spiral  groove  instead  of  a 
groove  molded  in  accordance  with  sound- 

waves. Such  a  plate  is  shown  in  Fig.  1.  It 
is  obvious,  of  course,  that  these  rubber  plates 
with  a  smooth  spiral  groove  could  be  made  90 

bj^  cutting  the  groove  directlj'  into  the  ma- 
terial of  the  rubber  plate  by  an  engraving- 

machine  instead  of  by  the  means  above  de- 
scribed. Such  rubber  or  other  record-plate 

with  a  preliminar3'  spiral  groove  may  now  be  95 
sold  to  the  users  of  gramophones  or  similar 
sound-reproducing  apparatus. 

As  is  well  known,  a  gramophone  is  an  ap- 
paratus which  as  ordinarily  used  translates 

a  sound-record  into  sound;  but  it  has  here-  100 
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,    tofore  not  been  possible  for  these  reproduc- 
i-ng-machines  to  recoi'd  sound  with  any  de- 

.  ̂ree'ot"  eommereial  siiccess  directly  upon  the 
,  hard  material  of  which  the  record-tablets  are 
5  composed.    This  was  partially  due  to  the  fact 

that  such.reproducing-machines  are  built  in 

alight  and  inexpensive  waj',  -so.  as  to  more 
especiaHy  adapt  them  for  the  primary  par- 
pose  for  which  they  have  heretofore  been  in- 

lo  tended.     I  have  discovered,  however,  that, 
when   a   record  -  tablet  with   a  preliminary 
groove  of  the  kind  above  described  is  em- 

"     ploj'ed  such  gramophone-machines,  even  as 
now  built  and  sold,  may  be  suceessfull}'^  used 

15  as  recorders.  To  this  end  a  record-tablet  with 
a  preliminary  smooth-walled  spiral  groove  is 
placed  in  the  gramophone-machine,  which  is 
then  set  in  motion  while  sounds  are  produced 
in  the  neighborhood  of  its  diaphragm.     The 

20  stylus  of  the  gramophone  now  acts  as  a  record- 
ing-stylus  to  shape,  indent,  or  impress  the  lat- 

erally-undulating sound-records  on  the  wall 
of  the  preliminary  spiral  groove.  The  ap- 

proximate shape  of  the  groove  as  it  then  ap- 
25  pears  after  the  sound-record  has  been  im- 

pressed thereon  is  shown  in  Fig.  2,  the  walls 
of  the  preliminary  groove  being  denoted  by 
a  a  and  the  walls  of  the  completed  groove  be- 

ing designated  b  b.     A  close  inspection  of  the 
30  finished  record  reveals  both  grooves. 

The  stylus  which  is  used  to  malie  the  sound- 
record  in  the  preliminary  groove  is  generally 
somewhat  broader  at  the  point  than  that 
which  was  used  to  form  the  groove  in  the  first 

35  plate — that  is  to  say,  the  point  of  the  record- 
ing-stylus is  somewhat  wider  than  the  pre- 

liminary groove.  The  preliminary  groove 
seems  to  have  the  function  of  guiding  the 
record-stylus  and,  what  is  more  important,  of 

40  lessening  the  work  required  to  be  done  bj^  the 
recording-stylus  in  shaping  or  indenting  the 
material  of  the  record  -  plate,  which  would 
otherwise  have  to  be  shaped  or  indented  by 
the  recording-stylus.    This  makes  it  possible 

45  to  use  for  recording  purposes  the  light  and 
inexpensive  gramophone  repi'oducing  -  ma- 

chine which  is  principally  designed  for  re- 
producing purposes  instead  of  being  com- 

pelled to  use  the  heavy  and  comparatively 
50  expensive  recording-machine. 

I  have  found  the  shape  of  the  record-groove 

as  it  finally  appears  in  the  record-tablet  ap- 
proximates the  shape  of  saqh  record-grooves 

as  lieretof  ore  produced  in  accordance  with  the 
plans  laid  down  in  either  of  the  patents  above  55 
referred  to,  and,  what  seems  to  be  quite  re- 
m?i;kable,  I  have  discovered  that  whatever 

difference  in  shape  or  configuration*  there 
may  be- between  gramophone -records  pro- 

duced in  the  old  way  and  produced  in  ac-  63 
cordance  with  this  invention  such  differeu^es 
are  not  sufficient  to  prevent  the  reproduction 
of  sound.  The  theoretical  reasons  for  this  I 

atn  not  prepared  to  state.  It  is  clear,  how- 
ever, from  what  has  been  said  that  such  tab-  65 

lets  with  sound  -  records  impressed  upon  a 
preliminary  groove  by  a  machine  primarily 
designed  for  reproducing  purposes  may  now 
be  used  for  the  reproduction  of  the  sound  re- 

corded thereon  by  the  s^ime  machine.  70 
The  method  I  have  described  for  making 

sound-records  might  also  be  carried  out  by 
forming  the  preliminary  spiral  groove  in  the 
zinc  plate  as  above  described  and  thereupon 
superimposing  a  sound-record  upon  this  pre-  75 
liminary  groove  in  the  zinc  plate  itself.  A 
mold  or  patrix  made  from  such  zinc  plate 
could  then  be  used  to  impress  facsimiles  of 
sound-records  of  the  character  shown  in  Fig. 
2  upon  the  usual  rubber  record-plates.  80 

The  sound-box  A  and  stylus  B,  as  M'ell  as 
the  arm  C,  on  which  they  are  mounted,  and 
which  are  shown  in-Fig.  3,  are  of  the  usual 
construction  common  in  the  art  and  need  no 
detailed  description.  85 
What  I  claim  is —         >    . 
1.  A  sound-recording  surface  carrying  a 

plain  groove  and  a  laterally-undulating  sou  nd^ 
record  groove  superimposed  thereon,  substan- 

tially as  described.  90 

2.  The  method  c''  preparing  sound-records 
which  consists  in  forming  a  groove  upon  a 
record  medium,  and  shaping  said  groove  lat- 

erally in  accordance  with  sound-vibrations, 
substantially  as  described!  95 

In  testimony  whereof  I  haye  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EMlt.E  BERLINER. 
Witnesses: 

Helen  E.  Parker, 
Henry  s!  Berlin. 
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To  all  ichom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  L'nited  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  an  Improvement  in  the 
Method  of  Making  Duplicate  Sound-Record 
Cylinders,  of  which  the  following  is  a  .specifi- 
cation. 

Heretofore  matrices  have  been  made  of 

lo  original  sound-records,  and  duplicates  have 
been  prepared  from  such  matrices;  and  my 
present  invention  relates  to  the  method  of 
making  duplicate  sound -record  cylinders 
from  matrices  of  an  original  record,  and  the 

15  same  is  an  improvement  upon  the  method  set 
forth  in  my  application.  Serial  No.  2o,38G, 
filed  July  31,  1900. 

In  carrying  out  my  present  invention  I  ap- 
plj'  to  the  matrix-surface  a  material  in  a  fluid 

20  state,  preferably  by  a  brush  and  centrifugal 
motion,  and  which  material  as  the  same  dries 
and  sets  forms  a  skin  or  film  upon  the  sur- 

face of  the  matrix,  which  film  takes  the  im- 
pression of  the  matrix  in  its  surface  and 

z$  serves  for  the  surface  of  the  duplicate  sound- 
record  cylinder.  As  a  material  for  coating 
the  surface  of  the  matrix  and  forming  the 
film  I  prefer  to  employ  celluloid,  gelatin,  lac, 
glue,  gum,  collodion,  or  similar  material,  and 

30  this  may  be  applied  to  any  desired  thickness 
in  a  fluid  state.  I  employ  a  foundation  or 
cylindrical  shell  fitting  closely  within  the  said 
film,  and  this  foundation  or  shell  is  in  whole 
or  part  of  material  adapted  to  be  softened 

35  and  connected  by  heat  and  pressure  through 
adhesion  to  the  duplicate  sound-record  film. 
I  prefer  that  the  material  of  the  foundation 
or  shell  should  be  impregnated  with  or  have 
a  surface  of  the  same  material  as  that  com- 

40  posing  the  film,  so  that  connection  between 

the  two  by  heat  and  pressure  maj'  be  In  the 
form  of  a  cementing  action. 

I  prefer  to  employ  an  apparatus  into  which 
steam  may  be  introduced  under  considerable 

45  pressure  for  the  purpose  of  heating  and  sof- 
tening the  foundation  or  cylindrical  shell  and 

at  the  same  time  expanding  the  same  suffi- 
ciently so  as  to  form  an  intimate  contact  and 

adhesion  with  the  film,  and  I  propose  as  soon 
50  as  sufficient  time  has  elapsed  to  insure  a  con- 

nection of  the  foundation  and  film  in  this 
manner  to  replace  the  steam  under  pressure 
by  air  under  pressure  and  to  chill  the  matrix, 
so  as  to  cool  and  set  the  parts  and  thereafter 
to  maintain  the  pressure  of  air  for  a  sufficient  55 
time  until  the  connected  film  and  foundation 
are  thoroughly  set  and  cooled,  after  which 
the  same  is  to  be  removed  from  the  matrix. 

In  the  drawings.  Figure  1  is  a  vertical  sec- 
tion of  a  device  adapted  for  the  carrying  out  of  60 

my  improved  method.  Fig.  2  is  a  partial  verti- 
cal section  representing  a  modification,  and 

Fig.  3  is  a  detached  vertical  section  showing 
part  of  a  connected  matrix  and  film  upon  a 
larger  scale.  65 

The  improved  apparatus  for  carrying  out 
the  method  and  making  the  article  is  prefer- 

ably composed  of  a  matrix  a,  a  head  h,  con- 
nected by  a  threaded  flange  to  one  end  of  the 

said  matrix,  a  base  c,  connected  also  by  a  70 
threaded  flange  to  the  other  end  of  the  said 
matrix  in  a  similar  manner,  there  being  pack- 

ings 5,  preferably,  between  the  ends  of  the 
matrix  and  the  head  and  base,  so  as  to  insure 
a  tight  joint.  The  base  c  is  preferably  pro-  75 
vided  with  an  exit-opening  2  and  an  escape- 
cock  3,  and  the  head  is  preferably  provided 

with  a  pipe  4,  and  a  three-way  cock  d  con- 
nected to  the  pipe  4,  and  from  the  opposite 

side  of  which  there  is  a  steam-pipe  6  and  a  80 
pipe  7  for  compressed  air. 

8  represents  the  film  duplicate  sound-record, 
and  0  the  foundation  or  cylindrical  shell.  I 

prefer  to  employ  within  the  head  and  base  an- 
nular grooves  to  receive  the  foundation  ends,  85 

with  the  object  of  insuring  the  steam  and  air 
pressure  doing  the  work  and  preventing  the 
same  getting  In  between  the  foundation  and 
skin. 

With  the  matrix  separated  and  disconnect-  90 
ed  in  relation  to  the  head  and  base,  and  which 
matrix  is  formed  in  any  manner  well  known 
in  the  art,  the  inner  surface  of  the  matrix  is 
to  be  coated  to  any  desired  thickness  by  a  ma- 

terial in  a  fluid  state.  This  material  may  be  95 
applied  by  a  brush  or  centrifugal  motion,  or 
both,  so  as  to  impart  to  the  matrix-surface 
an  even  homogeneous  film  until  the  desired 
thickness  is  obtained,  when  the  same  is  al- 

lowed to  set  or  dry  to  yield  an  impression  of  100 
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the  matrix.  The  film  thus  obtained  is  firm, 

dense,  and  j'et  flexible, and  is  preferably  com- 
posed of  such  materials  as  have  hereinbefore 

been  referred  to. 
5  The  foundation  9  or  (;ylindrical  shell  is 

adapted  to  fit  closely  wilhiri  the  film  8, and  this 
foundation  may  be  made  with  integral  in- 
turned  ends  or  not,  as  this  forms  no  necessar}^ 
partof  Theinveution.    I  have,iiowever,shown 

lo  in  Fig.  1  a  foundation  without  inturned  ends, 
and  in  Fig.  2  a  foundation  with  inturned  ends 
as  the  method  of  the  present  invention  is 
equally  applicable  to  both  forms  of  founda- 

tion.    This  foundation  is  preferably  made  of 
15  material  adapted  to  be  softened  and  connect- 

ed by  iieat  and  pressure  through  adhesion  to 
the  duplicate  sound-record  film,  and  the  ma- 

terial of  the  foundation  is  preferably  of  such 
a  nature  as  to  carry  a  substance  of  a  similar 

20  nature  to  that  composing  the  film  either  by 
being  impregnated  with  or  by  having  an  ap- 

plied surface  coating  of  such  material,  so  that 
the  connection  formed  between  the  two  by 
heat  and  pressu  re  may  be  a  cementing  action. 

25  The  material  of  the  foundation  may  be  and 
preferably  is  the  same  as  that  of  the  film,  but 
loaded  wiih  pigment  to  give  body  and  cheap- 
ness. 

After  the  film   8  has  been  made  and  the 

30  foundation  9  insei-ted  within  the  matrix  the 
head  b  and  the  base  c  are  connected  to  the 
matrix,  as  shown,  and  the  e.scape-cock  3 
closed.  Steam  is  then  admitted  by  the  pipe 
G  and  the  three-v.-aj'  cock  d  and  pipe  4  into 

35  the  cavity  or  space  within  the  matrix  and 
within  the  said  foundation.  The  heat  sof- 

tens the  foundation  rtr  cylindrical  shell  and 
the  pressure  expands  the  same.  The  heat 
also  softens  the  film  so  that  the  surface  of 

40  the  film  and  the  surface  of  the  expanding 
foundation  come  into  intimate  contact  and 

connection  and  a  cementing  action  is  pro- 
duced between  the  two,  because  of  the  sub- 

stances of  similar  nature,  by  the  heat  and 
45  pressure,  so  that  they  are  connected  by  ad- 

hesion. After  sufficient  time  has  elapsed  for 
this  operation  I  prefer  to  close  off  the  steam 
and  to  replace  the  same  by  air  under  pres- 

sure and  thereafter  to  submerge  the  matrix 
50  into  a  bath  of  cold  water,  which  suddenly 

chills  the  matrix,  the  film,  and  the  founda- 
tion,while  the  pressure  is  maintained  within 

the  same,  I  thereafter  remove  the  matrix 
from  the  water  or  cooling  mixture.     In  sub- 

55  stituting  the  air  under  pressure  for  the  steam  j 
under  pressure  I  turn  the  three-way  cock 
and  admit  compressed  air  and  open  the  es- 

cape-cock to  blow  out  the  steam.     After  the 
steam  has  been  blown  out  the  escape-cock  3 

60  is  closed  and  the  air-pressure  maintained 
within  the  matrix  until  the  parts  are  so  thor- 

oughly cooled  and  set  that  it  is  perfectly  safe 
to  close  oQ!  the  compressed  air,  separate  the 
parts,  and  take  out  the  duplicate  sound-rec- 

65  ord  cylinder  complete. 
If  the  film  8  is  composed  of  celluloid,  the 

foundation  9  shoiild  either  be  impregnated 
with  a  solvent  of  celluloid  or  should  have  an 

applied  surface  of  celluloid  or  a  solvent  ad- 
hering thereto,  so  that  the  same,  when  sof-  70 

tened  with  the  film  and  forced  bj' pressure  into 
connection  with  the  materials,  will  join  and 
form  a  homogeneous  connected  or  cemented 
mass,  and  in  auy  event,  whatever  material 
the  film  may  be  composed  of,  the  backing  or  75 
foundation   should   carry  a  substance  of  a 
similar  nature  by  being  either  impregnated 
with  the  same  or  having  an  applied  surface 
coating  of  such  material,  which  under  heat 
and  pressure  will  combine  or  commingle  with  80 
the  material  of  the  skin  so  as  to  form  a  homo- 

geneous or  permanentl3'-connected  mass. 
I  claim  as  my  invention — 
1.  The  method  herein  specified  of  making 

duplicate  sound-record  cylinders,  consisting  85 
in  forming  upon  the  surface  of  a  matrix  a  film 
of  material  applied  thereto,  inserting  within 
the  matrix  and  film  a  foundation  or  cylin- 

drical shell  closely  fitting  the  same  and  which 
shell  carries  a  substance  of  a  similar  nature  90 
to  that  composing  the  film  applying  heat  and 
pressure  within  the  foundation  and  matrix  to 
soften  the  material  of  the  foundation  or  cy- 

lindrical shell  and  that  of  the  film  and  to 

force  the  same  into  intimate  contact  and  ad-  95 
hesion,  and  maintaining  the  pressure  until 
the  parts  set  and  cool,  substantially  as  set 
forth. 

2.  The  method  herein  specified  of  making 
duplicate  sound-record  cylinders,  consisting  100 
in  forming  upon  the  surface  of  a  matrix  a  film 
of  material  applied  thereto,  inserting  within 
the  matrix  and  film  a  foundation  or  cylin- 

drical shell  closely  fitting  the  same  and  which 
shell  carries  a  substance  of  a  similar  nature  105 
to  that  composing  the  film,  applying  heat  and 
pressure  within  the  foundation  and  matrix  to 
soften  the  material  of  the  foundation  or  cy- 

lindrical shell  and  that  of  the  film  and  to  force 
the  same  into  intimate  contact  and  adhesion,  no 
and  chilling  the  matrix  and  the  connected 
film  and  foundation  to  set  and  cool  the  parts 
and  maintaining  the  pressure  during  the  chill- 

ing and  until  the  operations  are  fully  com- 
pleted, substantially  as  set  forth.  115 

3.  The  method  herein  specified  of  making 
duplicate  sound-record  cylinders,  consisting 
in  forming  upon  the  surface  of  a  matrix  a  film 
of  material  applied  thereto,  inserting  within 
the  matrix  and  film  a  foundation  or  cylia-  120 
drical  shell  closely  fitting  the  same  and  which 
shell  carries  a  substance  of  a  similar  nature 
to  that  composing  the  film,  applying  pressure 
and  heat  within  the  foundation  and  matrix 

to  soften  the  material  of  the  foundation  or  cy-  1 25 
lindrical  shell  and  that  of  the  film  and  to 
force  the  same  into  intimate  contact  and  ad- 

hesion, displacing  the  material  pi'oducing  the 
heat  and  pressure  by  air  or  similar  fluid  un- 

der pressure  and  chilling  the  matrix  by  im-  130 
mersing  the  same  in  a  cooling  material  which 
at  the  same  time  chills  the  connected  film 
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and  foundation,  removing  the  same  from  the 
chilling  mixture,  and  maintaining  the  pres- 

sure thereafter  until  the  parts  are  thoroughly 
set  and  the  finished  sound-record  ready  for 

5  removal,  substantially  as  set  forth. 
4.  The  method  herein  specified  of  making 

duplicate  sound-record  cylinders  consisting 
in  forming  upon  the  surface  of  a  matrix  a  film 
of  material  applied  thereto,  placing  within 
the  film  a  permanent  base  or  backing,  apply- 

ing heat  and  pressure  to  soften  the  parts  and 
force  them  into  intimate  contact  and  adhe- 

sion, substantially  as  specified. 
5.  The  method  herein  specified  of  making 

duplicate  sound-record  cylinders  consisting 
in  uniting  a  permanent  base  or  backing  to  a 
film-surface  and  impressing  a  record-matrix 

into  said  film-surface  by  the  same  pressure, 
substantially  as  specified. 

(J.  The  method  herein  specified  of  making  20 
duplicate  sound-record  cylinders  consisting 
in  bringing  a  prepared  film-surface  into  op- 

position to  a  contained  and  substantially  con- 
tacting permanent  base  or  backing,  applying 

heat  to  soften  the  parts  and  a  pressure  that  25 
is  maintained  as  desired  to  unite  the  parts  and 
insure  the  impressing  of  the  film-surface  by 
a  record-matrix,  substantially  as  specified. 

Signed  by  me  this  3d  day  of  December,  1900. 
ADEMOR  N.  PETIT. 

Witnesses : 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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To  all  whom  it  may  concern: 
Be  it  knowa  that  I,Frank  L.CAPPS,of  New- 

ark,New  Jersey,bave  in  vented  a  new  and  use- 
ful Improvement  in  Processes  of  Manufactur- 
ing Celluloid  Records,  which  invention  is 

fully  set  forth  in  the  following  specification. 
This  invention  relates  to  sound-records, and 

particularly  to  an  improvement  in  the  pro- 
duction of  copies  of  sound-records  (or  dupli- 

cates) in  celluloid  by  the  pressing  or  molding 
process. 

The  invention  is  based  upon  the  fact  that 
celluloid  expands  considerably  when  softened 
\iy  the  admixture  or  the  application  of  a  sol- 

vent. It  is  not  limited  to  any  particular 

■shape  of  recoi'd,  as  the  latter  maybe  a  cylin- 
der or  a  disk,  nor  is  it  limited  to  the  kind  of 

record,  which  may  consist  of  vertical  irregu- 
larities characteristic  of  graphophone-records 

or  of  lateral  undulations  characteristic  of  the 

type  known  as  "  gramophone-records."  For 
the  sake  of  clearness  I  will  describe  my  inven- 

tion as  applied  to  cylindrical  graphophone- 
records. 

I  avail  myself  of  the  property  of  celluloid 
above  referred  to,as  follows :  First  I  take  a  cy- 

lindrical matrix  that  contains  upon  its  inner 
face  a  cast  or  copy  in  reverse  of  the  original 
sound-record.  This  matrix  may  be  formed 
in  any  approved  manner,  as  by  casting  or  by 
depositing  upon  the  surface  of  the  original 
record  a  film  or  coating  of  chromatized  gela- 

tin. This  step  forms  no  part  of  my  present 
invention,  being  fully  set  forth  in  certain 

35  pending  applications  of  my  own.  Nextltake 
a  celluloid  cylinder  and  insert  it  into  the  ma- 

trix. Then  I  dip  the  two  cylinders  into  a  sol- 
vent of  celluloid,  such  as  alcohol  or  the  com- 

mercial "celluloid-thinner,"  but  preferably. 
40  arayl  acetate,  and  hold  them  there  for  a  short 

while  until  the  surface  of  the  celluloid  has  be- 
come softened.  Then  I  remove  them  from 

the  bath  and  set  them  to  dry,  taking  care  all 
the  while  that  there  is  no  slip  between  the 

45  two  cylinders.  When  the  celluloid  cj'linder 
is  softened  by  the  solvent,it  expands,as  stated, 
and  resumes  its  normal  condition  only  by  the 
evaporation  of  the  solvent;  but  the  solvent 
can  evaporate  only  from  the  interior  surface 

50  of  the  celluloid  cylinder  and  not  from  its  outer 
surface, which  is  now  tightly  clamped  against 

25 

30 

I  the  surrounding  matrix-surface.  In  conse- 
quence the  whole  interior  surface  (where  the 

evaporation  takes  place)  shrinks  back  radi- 
ally from  the  center  toward  the  matrix,  draw-  55 

ing  back  and  contracting  the  whole  (radial) 
thickness  of  the  cylinder- wall.  Moreover, 
as  each  particle  of  the  solvent  from  the  outer 
surface  of  the  celluloid  cylinder  (which  is  held 
closely  against  the  matrix-surface,  as  noted)  60 
and  each  particle  throughout  the  mass  of  the 
same  passes  out  its  place  has  to  be  taken  by 
an  equivalent  particle  of  celluloid.  The  re- 

sult of  all  this  is  to  pack  the  celluloid  mate- 
rial closely  against  the  matrix-surface, so  that  65 

when  the  celluloid  has  resumed  its  normal  con- 
dition the  cylinder  is  of  slightly-larger  diame- 

ter both  external  and  internal  than  origi- 
nally. This  means  that  after  hardening  and 

becoming  set  the  celluloid  cylinder  is  still  70 
pressing  firmly  against  the  matrix,  its  tem- 

pera rilj^-softened  surface  having  been  pressed 
into  the  minute  irregularities  of  the  matrix- 
surface.  When  the  celluloid  is  thoroughly 
dried,  it  is  separated  from  the  matrix,  as  by  75 
breaking  off  the  latter  or  by  in  any  manner 
shrinking  the  former  or  by  collapsingand  then 
withdrawing  the  former.  This  celluloid  cyl- 

inder will  be  found  to  contain  upon  its  outer 
surface  a  faithful  copy  of  the  original  sound-  80 
record.  It  may  be  backed  up  bj^  any  suit- 

able mounting.  A  simple  and  inexpensive 
mounting  consists  of  two  rings  of  suitable 
material — metal,  wood,  celluloid,  &c. — each 
having  an  annular  groove  into  which  the  ad-  85 
jacent  end  of  the  celluloid  shell  or  cylinder  is 
fitted  and  cemented  or  otherwise  secured. 
The  inner  diameters  of  the  respective  rings 
are  proportioned  to  fit  upon  the  tapering 
mandrel  of  an  ordinary  reproducing-maehine.  90 

In  case  the  original  record  be  a  flat  one 
(disk)  of  course  the  matrix  will  be  of  the 
same  shape  and  a  flat  sheet  of  celluloid  will 
be  employed;  but  the  process  and  the  results 
will  be  the  same.  The  temporarily-softened  95 
celluloid  will  shrink  back  against  the  matrix- 
surface,  being  held  there  by  atmospheric 
pressure,  as  before,  and  when  removed  will 
be  found  to  contain  a  faithful  copy  of  the 
original  record.  100 

In  the  drawings  illustrating  my  invention, 
Figure  1  shows  a  celluloid  cylinder  B  being 
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inserted  into  a  matrix  A.  Fig.  2  is  a  sec- 
tional view  repi'esenting  the  two  cylinders  in 

a  solvent-bath.  Fig.  3  shows  the  two  set  to 
dry;  and  Fig.  4  is  a  sectional  view  showing 
the  record  B  mounted  in  supporting-rings  C 
C,  the  ends  of  the  shell  B  being  cemented  in 

the  annular  grooves  c  c'. 
Having  thus  described  mj'  invention,  I 

claim — 
1.  The  herein-described  process  of  molding 

sound-records  in  celluloid,  which  consists  of 
softening  a  celluloid  tablet  by  the  applica- 

tion of  a  solvent  and  then  forcing  the  same 
against  a  suitable  matrix  by  its  own  expan- 

sive force,  substantially  as  described. 
2.  The  process  of  molding  a  record  of  sound 

into  or  upon  a  celluloid  cylinder,  which  con- 
sists in  first  inserting  the  celluloid  cylinder 

into  a  suitable  matrix,  next  applying  a  sol- 

vent to  the  celluloid,  then  allowing  the  cellu- 
loid to  dry,  and  finally  separating  the  cellu- 
loid cj'linder  from  the  matrix,  substantially 

as  described. 
3.  The  process  of  molding  a  record  of  sound 

into  or  upon  a  celluloid  cylinder,  which  con- 
sists in  first  inserting  the  celluloid  cylinder 

into  a  suitable  matrix,  next  dipping  the  two 
into  a  solvent-bath,  then  removing  them  and 
allowing  the  celluloid  to  dry,  and  finally  sep- 

arating the  celluloid  cylinder  from  the  ma- 
trix, substantially  as  described. 

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

ing witnesses. 
FRANK  L.  CAPPS. 

Witnesses: 
V.  H.  Emerson, 
C.  A.  L.  Massie. 

20 

25 

30 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley,  of 

tlie  city  and  county  of  Philadelphia,  in  the 
State  of  Pennsylvania,  have  invented  an  Iin- 

5  provemeut  in  Phonograph -Reprodneers,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  phonograpli-repro- 

ducers;  and  it  consists  of  the  improvements 
which  are  set  forth  in  the  following  specifica- 

I  o  tion  and  are  shown  in  the  accompanying  draw- 
ings. 
The  unsatisfactory  results  obtained  from 

phonograph-reproducers  as  now  constructed 
are  to  a  large  extent  due  to  the  fact  that  the 

IS  stj^lus  or  reproducer  point  is  not  held  with  suf- 
ficient pressure  upon  the  surface  of  the  cyl- 

inder to  aecuratel}^  follow  the  grooves  there- 
in. It  is  usual  to  employ  a  plate  hinged  at 

one  side  to  the  ring  of  the  reproducer  and  car- 
2o  rying  the  fulcrum  of  the  stylus-operating  le- 

ver; but  heretofore  it  has  not  been  practical 
to  impart  sufficient  weight  to  this  pressure- 
plate  withoutunduly  increasing  its  thickness 
and  the  distance  between  the  diaphragm  and 

25  the  surface  of  the  cylinder. 
It  is  one  of  the  objects  of  my  invention  to 

overcome  this  difficulty  by  increasing  the 
downward  pressure  of  the  stylus  without  nec- 

essarily increasing,  but  even  when  desired  de- 
30  creasing,  the  thickness  of  the  plate  between 

the  diaphragm  and  cylinder,  so  that  a  maxi- 

mum tensio'n  maj'  be  obtained  with  a  miui- 
mura  thickness  of  plate  and  without  interfer- 

ing with  the  freedom  of  movement  of  the  sty- 

35  lus  in  following  the'  irregularities  of  the 
grooved  surface  of  the  I'ecord-cylinder.  This 
object  I  accomplish  by  providing  the  plate 
which  carries  the  stylus-lever  with  a  leverage 
extension  projecting  laterally  beyond  the  re- 

40  producer-ring.  This  may  be  made  either  in 
a  single  unitary  piece  with  the  plate  or  as  a 
separate  piece  adapted  to  be  attached  to  the 
plate  as  nowcommonl}'  employed.  This  lev- 

erage extension  maj'  be  made  of  any  length 
45  and  thickness  to  suit  the  requirements. 

In  the  drawings.  Figure  1  is  a  transverse 
sectional  view  of  a  phonograph-reproducer 
embodying  my  improvements.  Fig.  2isasimi- 
lar  view  illustrating  a  modification.     Fig.  o  is 

50  an  inverted  plan  view  of  the  reproducer. 
Figs.  4  and  5  are  respectively  perspective  and 
inverted  perspective  views  of  the  controlling- 

weight  of  the  form  shown  in  Fig.  2,  and  Fig. 
6  is  a  transverse  sectional  view  of  the  dia- 

phragm. 55 
a  is  the  diaphragm,  to  which  is  secured  the 

shank  h,  connected  by  the  link  c  with  the  sty- 
lus-lever c?,  which  is  pivoted  to  a  lug  or  post 

e,  carried  by  the  hinged  controlling- weight/. 
The  weight  /  is  hinged  at  one  side  to  the  ring  60 
g,  and  the  free  end  is  supported  loosely  by  a 
pin  li  engaging  a  slot  or  notch.  This  con- 

struction is  well  known  and  commonly  used; 
but  as  at  present  constructed  the  controlling- 
weight/  to  impart  the  desired  pressure  to  the  65 
stylus  must  be  made  of  considerable  thick- ness. 

To  enable  a  greater  pressure  to  be  obtained 
without  the  necessity  of  unduly  increasing 
the  thickness  of  the  controlling- weight, I  form  70 

the  weight  with  a  lateral  extension  /'  bej'ond 
the  fulcrum-post  e,  which  not  onlj'  enables 
more  weight  to  be  employed, but  increases  the 
leverage  through  which  the  weight  acts,  so. 
that  an  effective  downward  pressure  is  ob-  75 
tained  without  unduly  increasing  the  thick- 

ness of  the  bod}"  of  the  weight  adjacent  to  the 
stjdus.  The  downward  movement  of  the 
weight/ is  usually  controlled  and  limited  by 
a  screw  or  pin /ton  the  ring  (/  engaging  a  notch  80 
or  aperture./  in  the  weight,  and  the  extension 

/'  is  preferabl}'  formed  beyond  this  point  ex- 
tending outwardly  and  curving  over  the  rec- 

ord-cylinder. This  extension  maj'  be  thick- 
ened or  weighted  at  its  extremity  to  any  ex-  85 

tent  desired  to  increase  the  weight  and  down- 
ward pressure.  The  weight  with  this  leverage 

extension  is  preferablj'  constructed  in  a  sin- 
gle unitary  piece, as  shown  in  Figs.  2,  4,  and 5; 

but  in  some  cases  where  the  reproducer  is  90 

alread}'  provided  with  the  ordinarj'  weight, 
such  as  is  now  used,  the  leverage-extension 
weight  may  be  made  as  a  separate  piece  /- 
and  applied  to  the  ordinary  weight,  as  shown 
in  Fig.  1.  95 

k  is  the  tube  of  the  reprod  ucer  through  which 
the  vibrations  are  transmitted.  Instead  of 
forming  the  mouth  of  the  tube  with  fiat  walls, 
as  is  customar}',  I  arch  them  so  as  to  form  a 
dome-shaped  mouth  ?/;,  as  shown,  which  not  100 
onl}'  increases  the  air-space  behind  the  dia- 

phragm, but  materially  aids  in  the  transmis- 
sion of  the  sound-waves. 

Owing  to  the  liability  of  the  post  h  becom- 
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ing  loosened  or  detached  from  the  diaphragm 
a  if  cemented  thereto,  as  is  customary,  I  pre- 

fer to  rivet  it  to  the  diaphragm,  as  shown  in 
Fig.  6.  The  diaphragm  is  clamped  between 
washers  o  0,  in  which  the  post  b  is  riveted. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  In  a  phonograph-reproducer,  the  combi- 

nation with  the  reproducer-head  and  the  sty- 
lus-operating lever,  of  a  hinged  plate  or  frame 

carrying  said  stylus-operating  lever,  and  pro- 
vided with  a  leverage  extension/'  projecting 

laterally  beyond  the  reproducer-head. 
2.  In  a  phonograph-reproducer,  the  combi- 

nation with  the  reproducer-head  and  the  sty- 
lus-operating lever,  of  a  hinged  plate  or  frame 

carrying  said  stylus-operating  lever,  and  pro- 
vided with  a  leverage  extension  /'  projecting 

laterally  beyond  the  reproducer -head  and 
having  a  thicliened  or  weighted  extremity. 

3.  In  a  phonograph-reproducer,  the  combi- 
nation with  the  reproducer-head  and  the  sty- 

lus-operating lever,  of  a  hinged  plate  or  frame 
carrying  said  stylus-operating  lever,  and  pro- 

vided with   a  curved  leverage  extension/' 

projecting  laterally  beyond  the  reproducer- head. 

4.  The  stylus-controlling  weight  for  phono- 
graph-reproducers consisting  of  a  plate  adapt- 

ed to  carry  the  stylus-operating  lever  and  pro-  ̂ S 
vided  with  a  leverage  extension /',  substan- 

tially as  described. 
5.  The  stylus-controlling  weight  for  phono- 

graph-reproducers consisting  of  a  plate  adapt- 
ed to  carry  the  stylus-operating  lever  and  pro-  35 

vided  with  a  curved  leverage  extension  /', 
substantially  as  described. 

6.  The  stylus-controlling  weight  for  phono- 
graph-reproducers consisting  of  a  plate  adapt- 

ed to  carry  the  styl  us-operating  lever  and  pro-  40 
vided  with  a  curved  leverage  extension  /', 
having  a  thickened  or  weighted  extremity, 
substantially  as  described. 

In  testimony  of  which  invention   I   have 
hereunto  set  my  hand. 

EDWIN  II.  MOBLEY, 

Witnesses: 
Thos.  Martin  Smith, 
R.  M.  Kelly. 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Charles  J.  Kintner, 

a  citizen  of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 

5  of  New  York,  have  made  a  new  and  useful  In- 
vention in  Sound -Reproducing  Devices,  of 

which  the  following  is  a  specification. 
My  invention  is  directed  particularly  to  a 

novel  sound-reproducing  device;  and  to  this 
to  end  it  consists  in  constructinga  record-blank 

of  spherical  form  and  combining  therewith 
means  for  rotating  the  record  and  advancing 
the  stylus  thereover. 

For  a  full  and  clear  understanding  of  the 
15  invention,  such  as  will  enable  others  skilled 

in  the  art  to  construct  and  use  the  same,  ref- 
erence is  had  to  the  accompanying  drawings, 

in  which— 
Figure  1  is  a  side  elevational  view  of  my 

20  invention  complete,  and  Fig.  2  is  a  sectional 
view  taken  through  Fig.  1  on  the  lines  x  x  and 
as  seen  looking  thereat  from  right  to  left. 

A  is  the  base,  M  the  motor-box,  and  S'  the 
shaft  connected  to  the  motor  and  supporting 

25  the  phonogram-blank,  constructed,  prefer- 
ably, of  wax  and  in  the  form  of  a  sphere  P. 

The  outer  end  of  the  shaft  is  journaled  in  a 
standard  V,  pivotallj^  secured  to  the  base  A 
at  p  and  provided  with  a  lock  or  latch  I  for 

30  locking  it  in  its  uppei"  position. 
m  and  m  are  vertical  standards  provided 

at  their  upper  ends  with  inwardly-extending 
trunnions  t'  t' . 

a  a  are  the  arms  of  a  j'oke  to  the  upper 
35  surface  of  which  is  secured  the  diaphragm- 

supporting  chamber  N,  t  being  the  stylus,  T 

the  sound-conveying  tube,  and  T'  the  trum- 
pet. 
w  w  are  counterweights  secured  by  screw- 

40  threads  to  the  lower  ends  of  the  arms  a  a,  and 
//are  pivot-bearings  adapted  to  support  the 
arms  a  a  upon  the  trunnions  f  t'. 

The  operation  of  the  apparatus  is  as  fol- 
lows: The  standard  Vis  unlocked  and  tilted 

45  to  the  left  in  the  direction  of  the  lower  arrow 
and  the  record  or  phonogram  blank  P  placed 
in  position  upon  the  conical  mandrel.  (Shown 
in  dotted  lines.)  The  standard  Vis  then  re- 

stored to  its  normal  position  and  locked  by 
50  the  latch  /.  The  diaphragm-chamber  N  and 

its  attached  parts,   consisting  of    the   dia- 

phragm, (not  shown,)  and  the  stylus  /,  and 
sound-conveying  tube  T,  and  trumpet  T',  are then  secured  to  the  arms  a  a  and  the  latter 

hung  upon  the  trunnions  t'  t'  in  the  extreme  55 
right-hand  position,  or  so  that  the  mouth  of 
the  trumpet  is  near  the  top  of  the  motor-box, 
with  the  counterweights  iv  iv  extending  out- 

ward to  the  left.  After  the  proper  adjust- 
ment is  attained  between  the  stylus  t  and  the  60 

record  the  motor  is  set  in  motion  and  the 

spiral -like  nature  of  the  record  causes  the 
parts  to  advance  in  the  direction  of  the  upper 
arrow^,  thereby  correctly  reproducing  the 
sounds  in  a  manner  well  understood,  the  stylus  65 
t  traveling  always  in  a  great  circle  of  the 
spherical  record  and  bearing,  therefore,  a  con- 

stant relation  to  the  record. 
I  do  not  limit  my  invention  to  the  special 

detail  of  construction  hereinbefore  described,  70 
and  illustrated  in  the  accompanying  draw- 

ings, as  I  believe  I  am  broadly  entitled  to 
claim  a  phonographic  record  of  spherical 
form,  and  my  claims  ai-e  generic  as  to  this  fea- 

ture and  also  to  a  record  of  spherical  form  75 
with  means  for  rotating  the  same. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Patent 
of  the  United  States,  is — 

1.  The  improved  record-blank  for  talking-  80 
machines  comprising  a  record-blank  having 
a  spherical  surface. 

2.  The  combination  with  a  stylus  in  a  sound- 
reproducing  machine  of  a  rotary  spherical  rec- 

ord and  means  for  causing  the  stylus  to  trav-  85 
erse  the  spherical  surface  of  the  record. 

3.  A  phonograph  or  sound-reproducing  de- 
vice having  a  sphei'ical-shaped  record  pro- 

vided with  means  for  rotating  it  about  one 
axis  of  the  sphere,  in  combination  with  are-  90 
producing -stylus  pivotally  supported  sub- 
stantiallj^  at  right  angles  to  the  axis  of  rota- 

tion, whereby  the  stylus  is  adapted  to  travel 
in  the  arc  of  a  great  circle  on  said  spherical 
record.  95 

4.  A  phonograph  or  sound-reproducing  de- 
vice provided  with  a  spherical-shaped  record, 

in  combination  with  reproducing  means  so 
supported  in  connection  with  said  record  as 
to  travel  in  the  arc  of  a  great  circle  thereof.   100 

5.  A  phonograph  or  sound-reproducing  de- 
vice having  a  spherical  -  shaped  record  and 
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means  for  rotating  the  same,  in  combination 
with,  reproducing  means  so  supported  with 
relation  to  the  surface  of  the  record  that  the 
stylus  thereof  will  travel  in  a  great  circle 
thereof,  passing  through  the  plane  of  its  axis, 
of  rotation. 

In  testimony  whereof  I  have  hereunto  sub- 

scribed my  name  this  20th  day  of  January, 
1898, 

CHARLES  J.  KINTNER. 

Witnesses: 
M.  M.  Robinson, 
A.  T.  COONET. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Joseph  W.  Hender- 

son, a  citizen  of  the  IJnited  States,  residing 
in  Philadelphia,Pennsylvania,  have  invented 

5  certain  Improvements  in  Horns  for  Phono- 
graphs or  Graphophones,  of  which  the  follow- 

ing is  a  specification. 
My  invention  relates  to  sound-amplifying 

horns  for  u«e  in  connection  with  phonographs, 
to  graphophones,  and  other  machines  of  a  simi- 

lar character. 
The  improved  horn  forming  the  subject  of 

my  invention  has  a  flaring  bell-mouth  at  one 
end  and  a  rounded  cap  at  the  opposite  end 

t5  with  tapered  portions  leading  from  said  ends 
and  joined  together  near  the  rounded  end, 
whereby  the  internal  diamefer  of  the  horn  is 
contracted,  and  having  an  opening  for  the 
passage  of  sound  near  the  contracted  portion. 

20  My  improved  horn  is  adapted  to  receive  as 
well  as  transmit  sound,  and  is  espeeiallj'  de- 

signed to  record  and  reproduce  the  human 
voice.  By  its  use  I  am  enabled  to  dissipate 
and  remove  to  a  large  extent  the  objection- 

25  able  metallic  tones  usually  present  when  rec- 
ords of  the  human  voice  are  repi'oduced  and 

to  improve  the  delivery  of  such  tones,  simulat- 
ing to  a  great  extent  the  natural  tones  of  dif- 

ferent sounds,  especially  the  tones  of  the  hu- 
30  man  voice. 

My  invention  also  includes  a  special  mount- 
ing for  the  horn,  so  that  it  may  readily  move 

with  the  recording  or  reproducing  instru- 
ment. 

35  My  invention  is  fully  illustrated  in  the  ac- 
comi^anying  drawings,  in  which — 

Figure  1  is  a  sectional  elevation  of  a  horn 
made  in  accordance  with  ray  invention,  show- 

ing the  same  connected  to  the  recording  or 
40  reproducing  diaphragm  of  an  ordinary  phono- 

graph or  graphophone.  Fig.  2  illustrates  a 
cross-sectional  view  of  the  horn,  taken  on  the 
line  a  a,  Fig.  1,  showing  also  the  stand  and 
special  mounting  for  the  horn;  and  Fig.  3  is 

45  a  sectional  view  illustrating  a  detail  of  the 
invention, 

A  horn  made  in  accordance  with  my  inven- 
tion may  be  used  with  equal  success  either 

for  recording  or  reproducing  sound.     When 
50  reproducing  records  of  the  human  voice  as 

usually  made,  particularly  records  of  the  so- 
prano or  tenor  notes  of  singers,  such  notes  are 

delivered  in  sharp  metallic  tones.  This  de- 
fect is  well  recognized  in  the  use  of  phono- 

graphs and  graphophones,  and  these  tones  53 
are  particularlj'  objectionable  when  the  voice 
produced  is  that  of  a  woman.  With  the  im- 

proved horn  made  in  accordance  with  my  in- 
vention I  can  soften  the  tones  produced  from 

a  record  made  with  an  ordinary  horn  or  in  60 
any  usual  manner,  or  I  can  make  with  the 
aid  of  my  imi:)roved  horn  a  record  that  may 
be  reproduced  with  better  effect  than  ordi- 
nar}^  records. 

In  the  drawings  herewith  a  horn  is  shown  65 
having  the  usual  bell-mouth  1  and  a  body  2, 
which  tapers  rearwardi}-  to  the  point  x  and 
is  then  enlarged  in  the  form  of  a  rounded 
end  3,  which  forms  the  rear  end  of  the  horn 
and  performs  the  function  of  a  sounding-  70 
board.     The  horn  is  contracted  at  the  point 
X  for  two  purposes — first,  to  prevent  the  es- 

cape of  the  sound  received  by  the  horn  and 
thrown  against  the  concaved  rear  end  of  the 
same  for  delivery  to  the  diaphragm  when  re-  75 
cording,  and,  second,  to  modulate  the  sound 
discharged  by  the  bent  tube  leading  from  the 
diaphragm  against  said  concaved  end  of  the 
horn  when  reproducing. 

The  horn  may  be  made  of  several  pieces,  80 
as  clearly  shown  in  the  drawings,  such  con- 

struction being  eheaijer.  It  may,  however,  be 
constructed  of  two  pieces — namely,  the  bell- 
mouth  and  body  and  the  rounded  rear  end — 
such  pieces  to  be  joined  at  x,  and  such  joint  85 
may  be  lapped,  as  shown j  or  smooth  on  the 
inside  and  covered  by  a  ring  of  metal  on  the 
outside. 
When  reproducing  instead  of  delivering 

the  sound  produced  by  the  diaphragm  di-  90 
rectly  at  the  rear  end  of  the  horn,  as  is  usu- 

ally done,  I  deliver  such  sounds  against  the 
inner  surface  of  the  semicircular  rear  end  3 

of  the  horn  from  the  flaring  end  4  of  the  U- 
shaped  pipe  or  tube  5.  This  pipe  is  arranged  95 
within  and  without  the  horn,  as  shown,  the 
connection  with  the  horn  being  at  the  bend, 
and  the  outer  end  is  connected  to  the  dia- 

phragm of  the  machine  hy  means  of  a  flexi- 
ble tube  G.  The  flexible  tube  which  I  prefer  100 

to  use  is  one  having  a  wall  of  coiled-wire 
spring  inclosed  in  a  braided  cover.  This 
structure  may  or  may  not  be  combined  with 
a  rubber  tube. 
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The  horn  is  suspended  in  the  usual  man- 
ner from  a  stand  7,  a  notched  member  8  be- 
ing carried  by  the  horn,  by  which  it  is  sus- 

pended from  a  link  9,  such  arrangement  be- 
ing the  usual  way  of  disposing  the  horn  in 

the  desired  position. 
In  order  to  provide  for  the  positive  move- 

ment of  the  rear  end  of  the  horn  as  the  re- 
producing or  recording  instrument  travels 

along  the  record,  I  provide  a  hanging  yoke- 
support  10,  preferably  carried  by  the  tube  5, 
said  support  having  a  roller  11,  which  is 
adapted  to  a  bracket  12,  supported  by  the 
stand  7.  This  bracket  is  carried  bj^  a  rod  13, 
pivoted  to  the  stand  at  14,  and  connection  is 
made  with  the  yoke-support  10  bj'  means  of 
a  pin  15,  which  is  carried  by  the  bracket  12 
and  passes  through  said  yoke-support.  This 
construction  permits  the  easy  and  positive 
movement  of  the  horn  in  unison  with  the  re- 

cording or  reproducing  member  of  the  ma- 
chine and  insures  the  proper  contact  of  such 

instrument  with  the  record. 
Having  thus  described  my  invention,  I 

25  claim  and  desire  to  secure  by  Letters  Pat- 
ent— 

1.  A  sound-amplifying  horn  having  a  flar- 
ing bell-mouth  at  its  larger  end,  and  a  round- 

ed cap  at  its  smaller  end,  said  members  hav- 
30  ing  tapering  portions  joined  together  near 

the  rounded- cap  end,  thereby  contracting 
the  internal  diameter  of  the  horn  at  a  point 
in  advance  of  the  rounded-cap  end,  and  a 
connection  between  said  horn  and  the  dia- 

phragm of  a  sound  recording  and  reproduc- 
ing machine,  said  connection  having  its  open 

end  within  the  horn  adjacent  to  the  rounded- 
cap  portion  of  the  same. 

2.  The  combination  with  a  machine  forre- 
40  cording  and  reproducing  sound,  of  an  ampli- 

fying-horn  having  a  bell-mouth  at  its  larger 
end,  and  a  rounded  cap  at  its  smaller  end, 
said  members  having  tapered  portions  joined 
together  near  the  rounded-cap  end  thereby 
contracting  the  internal  diameter  of  the  horn 
at  a  point  in  advance  of  the  rounded-cap  end, 
a  diaphragm  carried  by  said  machine,  a  tube 
carried  by  the  horn  having  a  portion  within  the 
latter  terminating  adjacent  to  the  rounded- 
cap  end,  and  a  portion  outside  said  horn  suit- 

ably supported,  and  means  for  connecting 
said  tube  with  the  diaphragm. 

3.  The  combination  with  a  machine  for  re- 

35 

45 

50 

cording  and  reproducing  sound,  of  an  ampli- 
fying-horn  comprising  a  conical  bodj' portion  55 
having  a  flaring  bell-mouth  at  its  larger  end 
and  a  rounded  conical  cap  closing  the  oppo- 

site end,  the  point  of  junction  between  the 
body  portion  of  the  horn  and  the  cap  being 
of  less  diameter  than  the  rounded  end  of  the  60 
cap,  a  diaphragm  carried  by  said  machine,  a 
bent  tube  carried  by  the  horn  and  affoi'ding 
communication  between  the  same  and  said 
diaphragm,  said  tube  entering  the  horn  at  a 
point  in  advance  of  the  connection  with  the  65 
cap  and  having  its  open  end  extending  into 
said  cap,  the  portion  of  said  tube  outside  the 
horn  being  secured  to  a  flexible  connection 
leading  to  the  diaphragm,  substantially  as 
and  for  the  purpose  set  forth.  70 

4.  The  combination  with  a  machine  for  re- 
cording and  reproducing  sound,  of  an  ampli- 

fying-horn  having  a  flaring  bell-mouth  at  its 
larger  end,  and  a  rounded  cap  at  its  smaller 
end,  said  members  having  tapered  portions  75 
joined  together  near  the  rounded-cap  end, 
thereby  contracting  the  internal  diameter  of 
thehornat  apoint  inadvanceof  the  rounded- 
cap  end,  a  diaphragm  carried  by  said  ma- 

chine, a  bent  tube  carried  by  the  horn  and  80 
having  a  portion  within  the  latter  terminat- 

ing adjacent  to  the  rounded-cai)  end  in  a  bell- 
mouth,  and  a  portion  outside  said  horn  suit- 

ably supported,  and  a  flexible  connection  be- 
tween the  end  of  the  outer  jiortion  of  the  bent  85 

tube  and  the  diaphragm,  whereby  the  move- 
ment of  the  latter  will  not  be  affected  by  the 

movement  of  the  horn,  substantially  as  de- 
scribed. 

5.  The  combination  with  a  machine  for  re-  90 
cording  and  reproducing  sound,  of  a  sound- 
amplifying  horn,  a  support  for  said  horn,  a 
bent  tube  forming  the  connection  between 
the  machine  and  the  horn,  a  trolley  or  roller 
carried  by  said  tube,  an  adjustable  arm  car-  95 
ried  by  the  support  for  the  horn,  and  a  track 
carried  by  said  arm  to  which  said  wheel  or 
trolley  is  adapted. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  100 
two  subscribing  witnesses. 

JOSEPH  W.  HENDERSON. 

Witnesses: 
Murray  C.  Boyer, 
Jos.  H.  Klein. 
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To  nil  ivhmn  it  may  coiicem: 
Be  it  known  that  I,  Arthur  B.  Robinson, 

a  citizen  of  the  United  States,  residing  at 
Dickinson,  in  the  county  of  Stark,  State  of 

5  North  Dakota,  have  invented  certain  new  and 
useful  Improvements  in  Phonograph  Appa- 

ratus, of  which  the  following  is  a  specification. 

The  invention  relates  particularlj'-  to  coin- 
controlled  multiple-record  apparatus,  which 

lo  may  be  of  the  general  character  shown  in  my 
Patent  No.  034,025,  dated  October  3, 1899,  or 
of  other  types  to  which  this  invention  is  ap- 

plicable either  in  the  special  form  herein  dis- 
closed or  in  other  forms  capable  of  producing 

15  like  results  and  which  maj'^  no  doubt  be  read- 
ily devised  by  those  skilled  in  such  matters 

without  departing  from  the  principles  of  my 
invention.  The  general  purpose  of  the  in- 

vention is  to  prevent  the  movement  of  the 
io  reproducer  into  working  position  until  a  rec- 

ord has  been  properly  placed  in  cooperative 
relation  to  it  and  to  prevent  the  record  while 
the  reproducer  is  in  action  from  being  moved 
or  shifted. 

25  In  the  accompanying  drawings  I  have  indi- 
cated an  apparatus  like  or  the  same  as  that 

disclosed  in  my  patent  above  mentioned. 
Figure  1  is  a  vertical  section  on  the  line  1 1 

of  Fig.  2;  Fig.  2,  a  plan  view  of  one  side  of 
30  the  machine  with  one  of  the  side  plates  or 

standards  of  the  frame  in  section,  and  Fig.  3 
a  detail  sectional  view  on  the  line  3  3  of  Fig. 
2;  Fig.  4,  a  detail  plan  view  showing  the  re- 

producer and  its  actuating  and  controlling 

35  mechanism;  P^ig.  -5,  an  elevation  of  the  left- 
hand  end  thereof;  Fig.  G,  an  elevation  of 
right-hand  end;  Fig.  7,  a  detail  elevation, 
partly  broken  awaj'^,  indicating  the  repro- 

ducer and  some  associated  parts ;  and  Fig.  8,  a 
40  detail  section  in  the  line  8  8  of  Fig.  4. 

A  is  the  disk  carrying  the  multiple  records 
B,  and  C  its  shaft,  to  which  the  spring  D  is  ap- 

plied, the  organization  being  such  that  the 
shaft  may  be  drawn  outwardly  and  it  and  the 

45  disk  rotated  to  bring  either  of  the  records 
into  cooperative  relation  to  the  reproducer, 
all  as  fully  disclosed  in  my  patent. 

E  is  the  ordinary  rising-and-falling  or  rock- 
ing reproducer,  and  F  the  ordinary'  rocking 

50  "shipping-trough,"  controlling  the  up-and- 
down  position  of  the  reproducer. 

In  apparatus  of  this  kind  there  is  danger 

of  the  reproducer  being  thrown  forward  at  a 
time  when  a  record  is  not  in  position  to  re- 

ceive it,  a  condition  liable  to  result,  by  reason  55 
of  the  subsequent  rotation  of  the  reel  or  group 
of  records,  in  injury  to  both  the  reproducer 
and  one  or  both  of  two  adjoining  records. 
There  is  also  liability  of  injury  both  to  the 
reproducer  and  records  should  the  shaft  be  60 
manipulated  in  an  attempt  to  turn  up  a  new 
or  adjoining  record  while  the  reproducer  is  in 
operative  contact  with  another  one.  Broadly 
si^eaking,  the  invention  consists  in  means  for 
preventing  the  occurrence  of  either  of  these  65 
conditions.  Such  means  or  mechanism  may 
of  course  be  embodied  in  various  forms. 
That  which  experience  has  demonstrated  to 
be  a  suitable,  practical,  and  eilicient  one  is 
shown  in  the  drawings  and  is  as  follows:  70 
Coupled  to  the  ordinary  shipping- trough, 
which  rises  as  the  reproducer  desceiids,  and 
vice  versa,  by  a  pin-and-slot  connection  G,  is 
a  lever  H,  pivoted  in  rear  of  such  connection, 
as  in  a  bracket  I,  and  whose  rear  end  li  ex-  75 
tends  over  the  shaft  C.  In  the  shaft  is  an 
annular  groove  c,  with  which  the  end  of  the 
lever  engages.  When  the  shaft  C  is  in  its 
normal  position,  the  lever  enters  the  slot  as 
the  reproducer  moves  into  operative  relation  80 
to  a  record  B  and  locks  the  shaft  against  end- 

wise movement.  Should  the  shaft  not  be  in 
normal  position  when  the  reproducer  is  moved 
forward,  the  end  of  the  lever  abuts  against 
an  ungrooved  part  of  the  shaft  and  arrests  85 
the  forward  movement  of  the  reproducer. 
In  the  construction  shown  the  bearing-box  K 
of  the  shaft  is  slotted  at  Zc,  and  the  end  of  the 
lever  is  guided  in  the  slot.  When  the  shaft 
is  in  normal  position,  the  annular  groove  90 
therein  is  opposite  the  slot.  A  usual  con- 

struction of  api^aratus  of  this  general  chai'- 
acter  is  shown  in  Figs.  4  to  8. 

L  is  the  winding-shaft,  on  which  is  secured 
the  gear  ?,  which  meshes  with  the  gear  T  of  the  95 
usual  spring  or  weight  motor. 

M  is  the  coin-chute,  and  M'  M'  M^  the  le- vers or  latches  associated  therewith  and  with 

the  ratchet-wheel  N  and  which  permit  the 
operation  of  the  winding-shaft.  100 

The  reproducer  support  or  carriage  E'  is 
mounted  on  the  sleeve  E-^  and  guided  below 
by  the  part  E*  on  the  shaft  W.  The  sleeve 
E'  slides  on  the  longitudinally-slotted  sleeve 
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O,  wliieli  incloses  the  usual  screw  feed-shaft 
P.  The  lower  part  E^  of  the  reproducer  car- 

riage or  support  is  of  hollow  construction  and 
contains  the  feed-block  e,  which  is  engaged 

S  by  the  spring  e'  and  actuated  by  the  cam-piece e^  This  mechanism  is  of  usual  construction 

and  is  clearly  shown  in  cross-section  in  Fig.  8. 
Mounted  on  a  stud-bearing  on  the  right- 

hand  upright  of  the  machine  is  the  toothed 

lo  wheel  Q,  which  is  so  located  that  a  pin  l^  on 
the  winding-shaft  can  engage  with  its  teeth. 

On  the  wheel  Q  are  two  pins  q  and  g',  which 
engage  with  the  latch  R  and  with  a  1  ug/'  on  the 
end/of  the  shipping-trough  F.     This  trough 

15  is  normally  drawn  down  by  the  spring/^  and 
held  by  a  latch  R,  controlled  by  the  spring  r. 
The  trough  F  is  j^ivoted  to  the  end  frame  by 

screw /^.  In  the  trough  is  a  spring  S,  which 
returns  the   reproducer   and   its  connected 

20  parts  to  their  normal  position  at  the  left-hand 
side  of  the  machine  after  a  composition  has 
been  rendered. 

At  the  left-hand  side  of  the  machine  are  lo- 
cated the  above-mentioned  latches  or  levers 

25  M'M^M^  and  the  ratchet-wheel  N.  The  lever 
M'  is  pivoted  at  m  and  has  a  pawl  end  in' , 
adapted  to  engage  the  ratchet-wheel  N,  and 
having  a  pin  m^  that  is  partially  encircled  by 

a  lug  m^  on  the  upper  portion  of  the  lever  M^, 
30  pivoted  at  inK  Also  pivoted  at  m*  is  the  le- 

ver M^,  which  has  a  projecting  lug7?i^,  adapted 
to  work  against  the  edge  of  the  free  end  of  the 
part  Ml 

The  operation  is  as  follows :  When  a  coin  is 
35  deposited  in  the  coin-slot  M,  it  depresses  the 

lever  M'  and  disengages  its  pawl  end  m'  from 
the  ratchet-wheel  N.  The  coin,  however,  is 

not  allowed  to  drop  past  the  lever  M',  as  the 
pin  m^  on  the  lever  is  prevented  from  contin  u- 

40  ing  its  upward  movement  by  the  lug  in'  on 
the  latch  M^.  The  winding-shaft  can  now  be 
revolved  in  the  direction  indicated  by  the  ar- 

rows in  Figs.  5  and  6.  The  wheel  Q  is  re- 
volved by  the  pin  P  on  the  winding-shaft  en- 

45  gaging  with  its  teeth  until  the  pin  q,  mounted 

thereon,  engages  the  lug  /'  and  raises  the 
trough  F,  that  carries  with  it  the  cam-piece  &', 
which  permits  the  feed-block  E*  to  engage  the 
screw  feed-shaft  P,  and  also  permits  the  re- 

50  producer-carriage  to  drop  the  reproducer  upon 
the  record.  The  screw  feed-shaft  P  engaging 
the  feed-block  causes  the  reproducer  to  feed 
across  the  record  against  the  tension  of  the 
spring  S.    During  the  reproduction  of  the  rec- 

55  ord  the  winding-shaft  revolves  in  an  opposite 
direction  to  that  shown  by  the  arrow  and  car- 

ries around  tooth  by  tooth  wheel  Q  in  a  di- 
rection opposite  to  that  indicated  by  the  ar- 

row thereon.     On  the  first  revolution  of  the 

60  winding-shaft  now  occurring  the  pin  n'  on  the 
ratchet-wheel  N  will  contact  with  the  lever 

M^  and  move  it  until  the  lug  m^  has  carried 
the  latch  M^  to  such  position  that  its  lug  m? 

has  passed  out  of  the  way  of  the  pin  m"^,  thus 
permitting  the  coin  to  carry  the  lever  M'  down  65 
and  fall  into  a  receiving-box,  (not  shown,) 
when  the  lever  M'  will  return  to  its  normal 
position.  The  winding-shaft  continues  to  re- 

volve until  the  pin  g'  on  the  wheel  Q  con- 
tacts with  and  disengages  the  latch  R  from  70 

the  trough  end/,  at  Avhich  time  the  spring/^ 
will  return  the  trough  to  its  normal  position. 
The  trough  F  will  carry  with  it  the  cam-piece 
e\  which  first  raises  the  reproducer  and  then 
disengages  the  feed-block  from  the  screw-  75 
shaft.  The  spring  S  now  pulls  the  repro- 

ducer and  its  associated  parts  to  their  normal 
position  at  the  left  of  the  machine.  An  ad- 

justable stop  and  buffer  O'  is  provided  to 
lessen  the  blow  of  impact.  8g 

I  claim  as  mj^  invention — 
1.  In  a  multiple-record  phonograph  appa- 

ratus, the  combination  with  the  multiple-rec- 
ord carrier,  reproducer  and  screw  feed-shaft 

with  which  the  reproducer  is  engaged  when  85 
lowered  and  disengaged  from  when  raised,  of 
a  locking  mechanism  operated  by  the  raising 
of  the  reproducer  to  lock  the  multiple  carrier 
when  in  a  normal  position  against  manipula- 

tion. 90 
2.  In  a  multiple-record  phonograph  appa- 

ratus, the  combination  with  the  multiple-rec- 
ord carrier,  reproducer  and  screw  feed-shaft 

with  which  the  reproducer  is  engaged  when 
lowered  and  disengaged  from  when  raised,  of  95 
a  locking  mechanism  controlled  by  the  up- 
and-down  movement  of  the  reproducer,  and 
acting  either  to  ijrevent  the  descent  of  the 
reproducer  if  the  carrier  is  not  in  a  normal 
position,  or  on  the  descent  of  the  reproducer  ico 
to  lock  the  carrier  if  it  is  in  a  normal  position. 

3.  In  a  multiple-record  phonograph  appa- 
ratus, the  combination  of  the  multiple-record 

carrier  h  aving  an  endwise-movable  an  n  ularly- 
grooved  shaft,  the  rocking  reproducer,  the  105 
screw  feed-shaft  with  which  it  is  engaged  when 
lowered  and  from  which  itis  disengaged  when 
raised,  the  rocking  trough  controlling  the  po- 

sition of  the  reproducer,  and  a  locking-lever 
actuated  by  the  trough  to  either  enter  the  no 
groove  and  lock  the  carrier  if  in  a  normal  po- 

sition when  the  reproducer  descends,  or  to 
abut  against  the  shaft  and  prevent  the  de- 

scent of  the  reproducer  if  the  carrier  is  not 
in  a  normal  position.  115 

In  testimony  whereof  I  have  hereunto  sub- 
scribed my  name. 

ARTHUR  B.  ROBINSON. 

Witnesses: 
Edward  C.  Davidson, 
Katharine  MacMahon. 





Patented  Feb.  4,  1902. No.  692,337. 
A.  N.  PETIT. 

APPARATUS  FOR  MANUFACTURING  DUPLICATE  SOUND  RECORD  CYLINDERS 
FOR  PHONOGRAPHS. 

(Application  filed  Kar.    18    1001.) 

(No  Model.) 

^      -5 

J 
:  »0»RIS  PETERS  CO  ,  PHOTO-L.THO  .  WASMfNGTOK,  D,  c 



United  States  Patent  Office. 

ADEMOR  N.  PETIT,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF  AND 
ALBERT  O.  PETIT,  OF  NEWARK,  NEW  JERSEY. 

APPARATUS  FOR  MANUFACTURING  DUPLICATE  SOUND-RECORD  CYLINDERS  FOR  PHONOGRAPHS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  692,337,  dated  February  4,  1902. 

Original  application  filed  Deoemlier  S,  1900,  Serial  No.  39,127.    Divided  and  this  application  filed  March  18, 1901.    Serial 
110.51,594.    (No  model.) 

To  all  whom  it  maj/  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  United  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  an  Improvement  in  Appa- 
ratus for  Manufacturing  Duplicate  Sound- 

Record  Cylinders  for  Phonographs  and  Simi- 
lar Machines,  of  which  the  following  isaspeci- 

fication. 
lo  Various  devices  and  methods  have  hereto- 

fore been  employed  in  the  manufacture  of 
duplicate  sound-records  for  phonographs  and 
similar  machines;  and  the  object  of  my  pres- 

ent invention  is  to  simplify  the  apparatus  and 
15  at  the  same  time  to  make  use  of  an  apparatus 

in  which  both  heat  and  pressure  may  be  made 
applicable. 

In  carrying  out  my  invention  1  employ  a 
cylindrical  parallel-sided  matrix,  a  head  con- 

2o  nected  to  the  matrix  at  one  end,  and  a  base  con- 
nected to  the  matrix  at  the  other  end,  and  I 

preferably  place  packings  between  the  ends 
of  the  matrix  and  the  surfaces  of  the  head 
and  base  to  form  a  steam  and  pressure  tight 

25  joint.  The  base  is  provided  with  an  exit- 
opening  and  an  escape-cock,  and  the  head  is 
perforated  and  provided  with  a  pipe  and  a 
three-way  cock  with  pipes  therefrom,  one  for 
steam  and  the  other  for  compressed  air. 

30  In  the  drawings.  Figure  1  is  a  vertical  sec- 
tion representing  my  improved  apparatus. 

Fig.  1  being  shown  of  a  structure  adapted  to 
one  form  of  duplicate-record  cylinder;  and 
Fig.  2  is  a  partial  vertical  section  represeut- 

35  ingaformof  a  construction  of  cylinderadapt- 
ed  to  a  form  of  duplicate  sound-record  cylin- 

ders where  there  are  inturned  ends  or  flanges. 
My  improved  apparatus  comprises  a  matrix 

a,  a  head  h,  connected  by  a  threaded  flange 
40  to  one  end  of  the  said  matrix,  and  a  base  c,  con- 

nected also  by  a  threaded  flange  to  the  other 
end  of  the  said  matrix  in  a  similar  manner, 
there  being  packings  5  preferably  between 
the  ends  of  the  matrix  and  the  head  and  base, 

45  so  as  to  insure  tight  joints  for  both  steam  and 
air  under  pressure.  The  base  c  is  provided 
with  an  exit-opening  2  and  an  escape-cock  3, 
and  the  head  is  centrally  perforated  and  pro- 

vided with  a  pipe  4.    A  three-way  cock  d  is 
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connected  to  the  pipe  4,  and  pipes  6  and  7  ex-  50 
tend  In  opposite  directions  from  said  three- 
way  cock,  the  pipe  fi  being  for  steam  and  the 
pipe  7  for  compressed  air.  By  these  devices 
steam  may  be  admitted  through  the  pipe  4  to 
fill  the  space  within  the  matrix  and  between 
the  head  and  base  or  the  steam  may  be  al- 

lowed to  escape  by  the  cock  3  and  compressed 
air  admitted  by  the  pipe  7  through  the  three- 
way  cock  and  the  pipe  4  to  fill  the  space  within 
the  matrix. 

In  Fig.  1,  8  repiesents  a  duplicate  sound- 
record  cylinder  within  the  matrix  with  its  op- 

posite ends  held  in  annular  grooves  in  the 
head  and  base,  the  said  ends,  with  the  said 
packings  5,  confining  both  the  steam  and  the  65 
compressed  air  in  turn  within  the  matrix  and 
the  said  cylinder,  so  that  the  functions  of  the 
steam  and  the  compressed  air  may  be  em- 

ployed for  the  formation  of  the  duplicate 
sound-record  cj'linder  within  the  matrix  pur-  70 
suant  to  the  method  set  forth  in  my  applica- 

tion for  Letters  Patent  filed  December  8, 1900, 
Serial  No.  39,127,  and  of  which  the  present 
application  is  a  division. 

In  Fig.  2  the  duplicate  sound-record  cylin-  75 
der  9  is  shown  with  inturned  ends  or  flanges, 
and  the  head  &  and  base  c  are  prepared  with 
wider  annular  grooves  for  these  parts,  so  that 
they  fit  within  the  grooves  in  the  head  and 
base  and  also  form  asubstantially  tight  joint  80 
with  the  packings  against  the  action  of  the 
steam  or  compressed  air  to  prevent  the  escape 
of  the  same,  and  at  the  same  time  to  prevent 
the  said  steam  and  compressed  air  from  ex- 

ercising their  full  functions  upon  the  dupli-  85 
cate  sound-record  cylinders  as  provided  in 
the  aforesaid  application. 

My  present  application  is  in  no  sense  re- 
lated to  the  duplicate  sound-record  cylinder 

as  an  article  or  to  the  operation  of  the  method  90 
employed  in  making  the  same  or  the  mate- 

rials of  which  said  duplicate  sound-record  cyl- 
inders are  composed.  I  do  not  herein  limit 

myself  to  the  manner  of  forming  the  matrix. 
This  may  be  and  preferablj'  is  made  in  any  95 
manner  well  known  in  the  art — usually  by 
an  eleetrodeposit  upon  the  surface  of  an 
original  or  master  sound  -  record  cylinder 
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backed  up  with  a  substantial  metal  shell  or 
cylinder  from  which  the  master-record  is  to 
be  removed. 

I  claim  as  my  invention — 
5  1.  An  apparatus  for  the  manufacture  of  du- 

plicate sound -record  cylinders  for  phono- 
graphs and  similar  machines,  comprising  a 

cylindrical  matrix,  a  head  connected  thereto 
by  a  screw-thread  at  one  end,  a  base  connect- 

lo  ed  thereto  also  bj^  a  screw-thread  at  the  op- 
posite end,  the  base  being  provided  with  an 

exit-opening  and  an  escape-cock,  a  pipe  con- 
nected to  the  head  at  an  opening  therein,  a 

three-way  cock  connected  to  the  pipe  and 
ij  pipes  extending  therefrom  in  opposite  direc- 

tions for  steam  and  air,  substantial!}^  as  set 
forth. 

2.  An  apparatus  for  the  manufacture  of  du- 
plicate  sound -record   c^^linders    for  phono- 

2o  graphs  and  similar  machines,  compi'ising  a 
cylindrical  matrix  exteriorly  threaded  at  the 
respective  ends,  a  head  having  a  threaded 
flange  and  connected  to  ihe  matrix  at  one 
end,  a  base  havinga  threaded  flange  and  con- 

25  nected  to  the  matrix  at  the  opposite  end, 
packings  between  the  respective  ends  of  the 
matrix  and  the  inner  faces  of  the  head  and 

base,  the  l)ase  being  provided  with  an  exit- 
opening  and  escape-cock,  a  pipe  connected  to 

30  the  head  at  an  opening  therein,  a  three-way 

cock  connected  to  said  pipe  and  pipes  extend- 
ing therefrom  in  opposite  directions  for  steam 

and  compressed  air,  substantially  as  set  forth. 
3.  An  apparatus  for  the  manufacture  of  du- 

plicate sound -record  cylinders  for  phono-  35 
graphs  and  similar  machines,  comprising  a 
cylindrical  matrix  exteriorly  threaded  at  the 
respective  ends,  a  head  having  a  threaded 
flange  and  connected  to  the  matrix  at  one 
end,  a  base  having  a  threaded  flange  and  con-  40 
nected  to  the  matrix  at  the  opposite  end, 
packings  between  the  respective  ends  of  the 
matrix  and  the  inner  faces  of  the  head  and 

base,  the  base  being  provided  with  an  exit- 
opening  and  escape-cock,  a  pipe  connected  45 
to  the  head  at  an  opening  therein,  a  three- 
way  cock  connected  to  said  pipe,  and  pipes 
extending  therefrom  in  opposite  directions 
for  steam  and  compressed  air,  the  inner  sur- 

faces of  the  head  and  base  being  provided  50 
with  annular  recesses  adjacent  to  the  inner 
surface  of  the  matrix  to  receive  the  respec- 

tive ends  of  the  duplicate  sound-record  cyl- 
inder, substantially  as  set  forth. 

Signed  by  me  this  13th  day  of  March,  1901.   55 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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To  all  whom  it  may  concerm 
Be  it  known  that  I,  Walter  C.  Ruxge,  a 

citizen  of  the  United  States  of  America,  resid- 
ing at  London,  England,  have  invented  cer- 

5  tain  new  and  useful  Improvements  in  or  Re- 
lating to  Graphophones,  Phonographs,  or  the 

Like,  (for  which  application  has  been  made 
in  Great  Britain  under  No.  9,727,  dated  May 
10,  1901,)  of  which  the  following  is  a  specifi- 

lo  cation. 
This  invention  relates  to  graphophones, 

phonographs,  and  other  like  instruments  for 
reproducing  sounds  from  records,  its  object 
being   the    construction    of   an   instrument 

15  which,  while  thoroughly  eflBcient  in  operation, 
is  simple  and  cheap  to  manufacture. 

The  improvements  are  primarily  applicable 
to  instruments  which  are  not  provided  with 
a  diaphragm  at  the  small  end  of  the  trum- 

20  pet,  but  have  a  stylus  of  hardened  material 
attached  to  some  part  of  the  trumpet,  the 
point  of  this  stylus  following  the  channels  or 
grooves  of  the  record  in  the  well-known  waj'. 
It  is,  however,  to  be  understood  that  the  im- 

25  provements  are  not  necessarily  restricted  to 
this  particular  type  of  instrument. 

In  the  accompanying  drawings.  Figure  1  is 
a  perspective  view  of  one  construction  of 
graphophone  embodying  the  improvements 

30  according  to  this  invention.  Figs.  2,  3,  and 
4  are  detailed  views  showing  portions  of  the 
instrument  separately,  and  Figs.  5  and  6  are 
perspective  views  showing  alternative  con- 

structions of  another  portion  of  the  instru- 
35  ment. 

Like  letters  indicate  like  parts  throughout 
the  drawings. 

With  reference  first  to  Fig.  1 ,  A  is  a  base- 
plate, preferably  of  cast  metal  of  considerable 

40  thickness,  so  that  it  may  be  heavy  and  rigid. 
Upon  this  base  is  fixed  a  motor,  comprising 
in  the  example  illustrated  a  train  of  wheels 

B,  mounted  between  two  plates  B',  one  mem- 
ber B^  of  the  train  being  preferably  of  hard 

415  fiber  or  other  non-metallic  material.  From 
this  motor  a  record-carrying  mandrel  C  is 
driven  by  means  of  a  belt  D  and  a  pulley  C. 
The  train  of  wheels  forming  the  motor  is 

driven  from  a  spring  coiled  in  a  barrel  B'^  and 
50  wound  up  when  necessary,  and  the  rate  of  ro- 

tation of  the  record-mandrel  C  may  be  regu- 
lated by  a  lever  E,  controlled  by  a  screwed 

70 

I'od  or  other  mechanism.  (Not  shown  in  the 
drawings.)  One  end  of  this  lever  E  is  fur- 

nished with  a  brake-block  E' — say  of  leather —  55 
which  presses  against  a  disk  F',  connected  to 
governors  F,  the  action  of  the  governors  be- 

ing to  draw  the  disk  F'  away  from  the  plate 
B'  along  a  rod  F^,  supported  between  that 
plate  and  a  standard  F^,  secured  to  the  base  60 
A.  A  lever  G  is  provided,  by  means  of  which 
the  motor  may  be  started  and  stopped. 
Mounted  free  to  turn  between  the  outer 

plate  B'  and  a  standard  li  is  a  fine-threaded 
screw  J,  provided  with  a  pinion  ,J',  which  is  65 driven  from  one  of  the  wheels  B.  Parallel  to 
this  screw  J  and  also  held  between  the  plate 

B'  and  the  standard  H  is  a  rod  K,  which  forms 

a  guide  upon  which  a  sleeve  K'  can  travel 
and  turn.  This  sleeve  K'  forms  part  of  a  piv- 

oted guide-carrier  comprising  also  a  lever  K'-, 
ahead  K^  and  a  guide-fork  K\  the  arms  of  the 
latter  being  covered  with  rubber  tubing  or 
other  soft  or  yielding  material.  Normall}' 
the  guide-carrier  K^  K-^  lies  upon  the  fine-  75 
threaded  screw  J,  as  shown  in  Fig.  1,  and  it 

is  provided  Avith  a  knife-edge  K^  or  otherwise 
adapted  to  engage  with  the  thread  of  the 
screw  J,  so  that  when  the  latter  rotates  the 
guide-carrier  maj^  be  caused  to  travel  along  80 
the  bar  K. 

Upon  the  base-plate  A  is  a  socket  L,  hav- 
ing a  central  vertical  hole  which  accommo- 

dates the  end  of  a  rod  M,the  pointed  extremity 
of  which  serves  as  a  pivot  to  support  the  85 

larger  end  of  a  sound-trumpet  N.  Slots  L' 
are  provided  in  the  socket  L,  and  pins  M' upon  the  rod  M  engage  with  these  slots  when 
the  rod  M  is  in  the  socket,  thus  securing  a 

definite  position  for  the  pivot  of  the  sound- 
trumpet. 

The  sound-trumpet  N  may  be  made  of  any 
suitable  material,  preferablj'  non-metallic — 
such,  for  instance,  as  tough  papei',  thin  fiber, 
or  cellnloid.  When  sheet  material,  such  as 
celluloid,  is  employed,  the  trumpet  is  con- 

veniently made  by  providing  the  edges  of  the 
sheet  with  metal  strips  or  grips,  as  shown  at 

N'  in  Fig.  2,  these  strips  being  joined — say 
by  soldering.  In  some  constructions  only  one 
strip  is  used,  its  edges  being  turned  over,  so 
as  to  grip  the  edges  of  the  sheet  material  of 
which  the  trumpet  is  formed.  To  the  strips 

N'  inside  the  larger  end  of  the  trumpet  isat- 

90 
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tached  a  small  clip  N-,  forming  a  slide,  into 
which  the  edges  of  a  U-shaped  piece  of  metal 
N^  are  inserted.  The  pointed  end  of  the  rod 
M  passes  through  a  hole  N^and  rests  against 

5  the  inside  of  the  curved  portion  of  the  U- 
shaped  piece  N^.  This  U-shaped  member  is 
preferabl}^  formed  so  that  the  longitudinal 
portion  which  rests  upon  the  pointof  the  rod 
M  is  approximately  horizontal,  thus  obviating 

lo  the  danger  of  any  binding  action  taking  place. 
Near  the  smaller  end  of  the  trumpet  N  a 

socket  O  is  provided  to  accommodate   the 
stylus  P,  which  may  be  of  any  hard  material — 
say,  for  instance,  glass  rod  or  tubing.     The 

15  socket  O  is  preferably  formed  of  spring  metal 

and  provided  with  a  screw  O',  so  that  the 
stylus  may  be  securely  gripped.  In  the  con- 

struction shown  in  detail  in  Fig.  3  the  ends 
of  the  socket  are  turned  in,  as  at  O^  so  that 

20  the  stylus  is  gripped  by  each  end  of  the 

socket,  the  clamping-screw  O'  being  in  the middle. 
In  operation  the  larger  end  of  tlie  trumpet 

is  i^ivoted,  as  above  described,  on  its  support- 
25  ing-rod  M,  Ihe  smaller  end  passes  between  the 

arms  of  the  fork  K^  of  the  pivoted  carrier,  and 
the  point  of  the  stylus  P  rests  upon  a  record- 
cylinder  R,  which  is  mounted  friction-tight 
upon  the  mandrel  C.     This  mandrel  may  be 

30  made,  as  shown  in  Fig.  4,  of  a  piece  of  light 
tubing  C^  the  diameter  of  which  corresponds 
to  that  of  the  smaller  end  of  the  coned  inte- 

rior of  the  record  R.  At  one  end  the  tube  C^ 
is  secured  to  a  ring  which  fits  the  insifie  di- 

35  ameter  of  the  larger  end  of  the  record  R  and 
conveniently  forms  part  of  the  pulley  C. 
This  ring  nia.y,  if  desired,  be  slightly  coned 
in  order  to  fit  the  adjacent  portion  of  the  in- 

terior of  the  record. 
40  It  is  to  be  understood  that  the  apparatus  is 

so  constructed  that  the  point  of  the  stylus  P 
rests  with  a  slight  amount  of  pressure  upon 
the  record  R.  The  guide-carrier  K^  K^  and 
fork  K*  are  not  intended  to  take  the  weight  of 

45  thetrumpet,  theirfunction  being  primarily  to 
act  as  a  guide  for  the  smaller  end  of  the  trum- 

pet and  prevent  any  danger  of  the  point  of 
the  stylus  quitting  the  grooves  or  channels  in 
the  record. 

50  In  order  that  the  point  of  the  stylus  P  may 
be  withdrawn  from  contact  with  the  record  R 
or  any  adjacent  part  of  the  mechanism  when 
the  instrument  is  not  in  use,  a  small  safety 
catch  or  bracket  S  is  provided,  attached  to  one 

55  of  the  plates  B'.  By  depressing  the  back  end 
of  the  carrier-lever  K^  the  knife-edge  K''  is 
disengaged  from  the  screw  J  and  the  lower 
end  of  the  trumpet,  with  the  stylus  P,  is  lifted 
in  the  guide-fork  K\  and  the  head  K^  is  then 

60  allowed  to  rest  in  the  catch  S,  in  which  posi- 
tion the  stylus  is  out  of  contact  with  adjacent 

portions  of  the  instrument. 
The  rest  or  catch  is  not  necessarily  in  the 

form  of  the  bracket  S.     It  may,  for  example, 
65  be  formed  by  causing  the  arms  of  the  fork  K* 

to  approach  one  another  in  a  V  shape  below 
the  portion  receiving  the  trumpet,  so  that 

when  the  back  end  of  the  lever  K^  is  depressed 
this  contracted  or  V-shaped  part  of  the  fork 
engages  with,  say,  the  back  of  the  stylus-clip  70 
and  lifts  it,  with  the  trumpet,  clear  of  the 
record. 

Figs.  5  and  6  show  ijorlions  of  sound-trum- 
pets made  according  to  an  alternative  con- 

struction of  this  invention.  In  each  of  these  75 
forms  a  pivoted  socket  NMs  provided,  which 
accommodates  the  pointed  end  of  the  rod  M. 
In  Fig.  5  this  socket  is  shown  provided  with 
a  cross-arm  N*',  which  is  journaled  in  the 
down  turned  ends  of  a  plate  W,  attached  to  80 
thetrumpet.  In  the  form  shown  in  Fig.  6  the 
socket  N^  is  slotted,  as  at  N^,  and  in  this  slot 
is  a  lug  N^,  secured  to  the  trumpet,  the  lug  and 
the  slotted  socket  being  pivotally  connected 
by  a  pin  N^".  85 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  In  a  graphophone,  the  combination  with 

the  mandrel  and  record,  of  means  for  rotat- 
ing the  mandrel, a  sound-trumpet  and  pivotal  90 

means  for  supporting  its  larger  end,  means 
for  supporting  its  smaller  end, a  piv^oted  guide 
for  the  smaller  end  of  thetrumpet,  means  for 
feeding  said  guide, and  means  for  rocking  said 
guide  on  its  pivot,  substantially  as  described.  95 

2.  In  a  graphophone,  the  combination  with 
the  mandrel  and  record, of  means  for  rotating 
the  mandrel,  a  sound -trumpet  and  pivotal 
means  for  supporting  its  larger  end,  an  ad- 

justable socket  attached  to  the  smaller  end  100 
of  the  trumpet,  a  stylus  secured  in  said  socket 
and  adapted  to  rest  upon  the  record  and  sup- 

port the  smaller  end  of  the  trumpet,  a  screw 
and  means  for  rotating  the  same,  a  rod  ar- 

ranged parallel  to  said  screw, a  pivoted  guide-  105 
carrier  slidably  mounted  upon  said  rod  and 
adapted  to  engage  said  screw,  a  fork  carried 
by  said  guide-carrier  and  arranged  to  guide 
the  smaller  end  of  the  trumpet,  means  for 
rocking  said  guide-carrier  on  its  pivot  to  lift  no 
the  smaller  end  of  the  trumpet  and  the  stylus 
clear  of  the  record,  and  means  for  holding  the 
stylus  out  of  contact  with  adjacent  parts  of 
the  mechanism  when  the  instrument. is  out  of 
operation,  substantially  as  described.  115 

3.  In  a  graphophone,  the  combination  with 
the  mandrel  and  record,  of  means  for  rotat- 

ing the  mandrel,  a  sound-trumpet  and  pivotal 
means  for  supporting  the  larger  end  of  the 
same,  a  stylus  connected  to  the  trumpet  and  120 
adapted  to  rest  upon  the  record  and  supj)ort 
the  smaller  end  of  the  trumpet,  a  pivoted 
guide  for  the  smaller  end  of  the  trumpet, 
means  for  feeding  said  guide,  and  means  for 
rocking  it  on  its  pivot  to  lift  the  stylus  from  125 
the  record,  substantially  as  described. 

4.  In  a  graphophone,  the  combination  with 
the  mandrel  and  record,  of  means  for  rotat- 

ing the  mandrel,  a  sound-trumpet  and  pivotal 
means  for  supporting  the  larger  end  of  the  130 
same,  a  stylus  connected  to  the  trumpet  and 
adapted  to  rest  upon  the  record  and  support 
the  smaller  end  of  the  trumpet,  a  pivoted, 
slidably-mounted  guide-carrier  supporting  a 
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guide  for  the  trumpet,  means  for  feeding  said 
guide-carrier,  and  means  for  roclcing  it  upon 
its  pivot  to  lift  the  stylus  from  the  record, 
substantially  as  described. 

5  5.  In  a  graphophone,  the  combination  with 
the  mandrel  and  record,  of  means  for  rotat- 

ing the  mandrel,  a  sound-trumpet,  means  for 
supporting  the  smaller  end  of  the  trumpet, 
and  means  for  pivotally  supporting  the  larger 

:o  end  of  the  trumpet,  consisting  of  a  vertical 
socket  provided  with  vertical  slots,  a  bent 
rod  supported  in  said  socket  and  provided 
with  pins  engaging  said  slots  and  also  pro- 

vided with  a  pointed  extremity  entering  a 
15  hole  in  the  side  of  the  larger  end  of  the  trum- 

pet, and  a  U-shaped  piece  over  said  hole 
within  the  larger  end  of  the  trumpet  and  ar- 

ranged with  a  substantially  horizontal  longi- 
tudinal portion  resting  upon  the  point  of  the 

20  bent  rod,  substantially  as  described. 
6.  In  a  graphophone,  the  combination  with 

the  mandrel  and  record,  of  means  for  rotat- 
ing the  mandrel,  a  sound-trumpet,  and  means 

for  supporting  its  larger  end,  consisting  of  a 
25  vertical  socket  provided  with  slots,  a  bent 

rod  supported  in  said  socket  and  provided 
with  pins  engaging  said  slots,  said  rod  being 
also  provided  with  a  pointed  extremity  enter- 

ing a  hole  in  the  side  of  the  larger  end  of  the 
30  trumpet,  and  a  U-shaped  piece  over  said  hole 

within  the  larger  end  of  the  trumpet  and  ar- 
ranged with  a  substantially  horizontal  longi- 
tudinal portion  resting  upon  the  point  of  the 

rod,  an  adjustable  socket  attached  to  the 
35  smaller  end  of  the  trumpet,  a  stylus  secured 

therein  and  adapted  to  rest  upon  the  record 
and  support  the  smaller  end  of  the  trumpet, 
a  screw  rotatably  mounted  parallel  to  the  axis 
of  the  record,  means  for  rotating  the  same,  a 

pivoted  guide-carrier  slidably  mounted  upon  40 
a  rod  and  adapted  to  engage  said  screw,  a  fork 
carried  by  said  guide-carrier  and  arranged  to 
guide  the  smaller  end  of  the  trumpet,  means 
for  rocking  said  guide-carrier  on  its  i)ivot  to 
lift  the  smaller  end  of  the  trumpet  and  the  45 
stylus  clear  of  the  record, and  means  for  hold- 

ing the  stylus  out  of  contact  with  adjacent 
parts  of  the  mechanism  when  the  instrument 
is  out  of  operation, substantially  as  described. 

7.  In  a  graphophone,  the  combination  with  so 
the  mandrel  and  record,  of  means  for  rotat- 

ing the  mandrel,  a  sound-trumpet,  means  for 
supporting  the  larger  end  thereof,  consisting 
of  a  socket  provided  with  slots,  a  rod  sup- 

ported in  said  socket  and  engaging  the  slots  55 

said  rod  being  provided  with  a  pointed. ex- 
tremity entering  a  hole  in  the  side  of  the 

larger  portion  of  the  tru  mpet,  and  a  U  -shaped 
piece  within  the  trumpet  having  an  approxi- 

mately horizontal  longitudinal  portion  rest-  60 
ing  upon  the  point  of  the  rod,  a  stylus  con- 

nected to  the  trumpet  adapted  to  rest  upon 
the  record  and  support  the  smaller  end  of  the 
trumpet,  a  screw,  means  for  rotating  the 
same,  a  pivoted,  slidably-mounted  guide-car-  65 
rier  adapted  to  engage  said  screw  and  pro- 

vided with  a  fork  to  guide  the  smaller  end  of 
the  trumpet,  and  means  for  rocking  said  car- 

rier on  its  pivot  to  lift  the  stylus  from  the 
record,  substantially  as  described.  70 

In  testimony  whereof  I  have  signed  mj' 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WALTER  C.  RUNGE. 

Witnesses: 
Harold  Wade, 
Harry  B.  Bridge. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  E.  Alexander,  a 

citizen  of  the  United  States,  residing  at  West 
Orange,  in  the  county  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Talking  or  Sound 
Recording  and  Reproducing  Machines;  and 
I  do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 

lo  such  as  will  enable  others  skilled  in  the  art 
to  which  it  appertains  to  make  and  use  the 
same,  reference  being  had  to  the  accompany- 

ing drawings,  and  to  characters  of  reference 
marked  thereon,  which  form  a  part  of  this 

15  specification. 
The  objects  of  this  invention  are,  first,  to 

enable  a  larger  superficial  area  of  reproduc- 
ing or  recording  cuts  or  engravings  to  be  ob- 

tained, whereby  a  high  rate  of  speed,  audcon- 
20  sequently  a  greater  volume  of  sound,  may 

be  maintained  without  quickly  terminating 
the  period  of  sound  reproduction;  to  secure 
greater  durability  in  the  record;  to  secure 
more  perfect  reproduction  of  tone,  and  to 

25  more  effectually  avoid  the  tones  or  sounds 
not  common  to  the  human  voice,  musical  in- 

struments, or  other  original  sounds  thrown 
into  the  recorder;  to  prevent  warping  of  the 
record  and  to  secure  a  construction  thereof 

30  better  capable  of  resisting  the  effects  of  con- 
cussion in  handling  and  transiDortation ;  to 

enable  the  records  to  be  compactly  stored  or 
packed  for  shipment;  to  provide  a  more  sim- 

ple, inexpensive,  and  durable  machine  for 
35  operating  in  connection  with  the  improved 

record  to  produce  the  sounds,  and  to  secure 
other  advantages  and  results,  some  of  which 
may  be  referred  to  hereinafter  in  connection 
with  the  description  of  the  working  parts. 

40  The  invention  consists  in  the  improved 
sound-reproducing  machine  and  in  the  ar- 

rangements and  combinations  of  parts  of  the 
same,  all  substantially  as  Avill  be  hereinafter 
set  forth,  and  finallj'  embraced  in  the  clauses 

45  of  the  claim. 
Referring  to  the  accompanying  drawings, 

in  which  like  characters  of  reference  indicate 
corresponding  parts  in  each  of  the  several 
views,  Figure  1  is  a  plan  of  the  improved 

50  record-blank.     Fig.  2  is  a  central  section  of 

the  same,  taken  at  line  a?.  Fig.  1.  Fig.  2''  is 
a  detail,  on  a  large  scale,  illustrating  the  en- 

graved surface  of  a  record  ready  for  service. 
Fig.  3  is  a  plan  of  a  speaking-machine  hav- 

ing the  said  blank  (shown  in  section)  in  jdo-  55 
sition  therein.  Fig.  4  is  a  section  taken  at 
line  (/,  Fig.  3.  Fig.  5  is  a  detail  front  eleva- 

tion to  show  more  particularly  the  construc- 
tion of  the  record  -  holder.  Fig.  (5  is  a  de- 

tail of  a  speaker  or  sound-box  and  record-  60 
holder.  Fig.  7  is  a  detail  front  view  of  the 
means  for  adjusting  the  speaker  or  sound- 

box and  record-holder.  Fig.  8  is  a  section  of 
the  same  on  line  s,  and  Fig.  9  is  a  detail  ele- 

vation of  a  post  or  stud  used  as  a  shaft  bear-  65 
ing  and  fulcrum. 

In  said  drawings,  a  indicates  tbo  record- 
blank,  composed  of  wax  or  wax-like  compo- 

sition or  other  material  capable  of  being  en- 
graved or  receiving  impressions  due  to  the  70 

action  of  sound  waves  or  vibrations,  either 
mechanically,  chemically,  or  electrically,  or 
by  any  of  the  methods  common  in  the  art  of 
producing  talking- machine  records.  Said 
blank  a  is  provided  with  a  spherical  surface  75 
0!  or  a  surface  resembling  in  conformation 
that  of  a  sphere  in  that  the  convex  curvature 
of  said  blank  is  formed  at  all  effective  points 

at  an  equal  radial  distance  from  a  given  cen- 
ter. Said  blank  a  is  preferably  a  segment  of  8d 

a  sphere  and  is  centrally  perforated,  as  at  c, 

to  receive  the  holder  d  or  the  clamp-plate  cZ' 
of  the  holder,  whereby  the  blank  or  record 
can  be  easily  and  conveniently  seated  in  op- 

erative relation,  as  hereinafter  described.  In  85 
ordinary  operation  of  the  machine  the  blank 
rotates  on  an  axial  mandrel  or  shaft  e,  and 

the  engraving-tool  or  the  tracing  instrument 
of  the  reproducer  or  of  the  speaker  moving 
with  its  carrier  /  on  a  fulcrum  or  axial  center  90 
^,  near  or  approximately  at  the  axial  center 
of  the  shaft  e,  describes  a  course  concentric 
with  the  curvature  of  the  record  or  blank, 
the  said  tool  or  tracer  moving  from  the  pe- 
ripher}'^  of  the  record  inward  toward  the  cen-  95 
ter.  In  thus  moving  inward  it  may  be  ob- 

served that  the  tracing  instrument  bears  lat- 
erallj^,  as  indicated  by  the  arrow,  against  the 
partition-walls  a-,  Fig.  2-^;  but  because  of  the 
convexity  of  the  engraved  surface  the  said  100 
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instrument  tends  to  wear  not  so  directly 
against  the  thin  partitions  as  heretofore,  but 
into  tlie  body  of  tlie  record,  thus  tending 
greatly  to  increase  the  durability  of  the  said 

5  record,  as  will  be  understood. 
Upon  a  bed-plate  h  (shown  iti  plaa  in  Fig. 

3)  are  bearings  or  journal-boxes  ij,  providing 
supports  for  the  main  shaft  e,  upon  which  the 
holder  d  for  the  record  or  record-blank  a  is 

lo  fastened.  In  the  construction  of  the  present 
case  said  shaft  is  provided  with  screw-threads 

e'  and  is  driven  hy  a  pulley  k,  deriving  its 
power  from  a  motor  of  auj^  ordinary  variety. 
The  blank  or  record  holder  secured  to  the 

15  said  main  shaft  consists  of  a  convex  frame 
or  plate  adapted  to  fit  against  the  (preferably) 
concave  back  of  the  record  or  blank,  said 
frame  or  plate  rotating  with  the  main  shaft 
as  its  axis.     The  blank  in  the  construction 

20  shown  is  beveled  at  the  walls  of  the  central 
perforation,  as  at  7n,  and  against  said  beveled 

walls  the  clamp-plate  d' ,  having  correspond- 
ingl^'-beveled  peripheral  edges,  bears,  said 
clamp-plate  being  secured  to  the  holder  by 

25  screws  0  or  attaching  means  of  auj^  suitable 
construction,  the  said  plate  fitting  in  the  per- 

foration, so  that  the  record  may  be  exactly 
placed  in  proper  operative  position. 

In  the  construction  preferred  for  the  pur- 
30  poses  of  thisapplicationlarrangeon  the  main 

shaft  a  threaded  nut  or  nuts p,  (shown  more 
clearly  in  Fig.  4,)  the  threads  of  which  corre- 

spond with  those  on  the  main  shaft  e,  so  that 
when  said  main  shaft  rotates  under  the  power 

35  imparted  hy  the  pulley  k  said  nuts  will  be 
caused  to  move  lengthwise  of  said  shaft. 

Said  nuts  ai'e  attached  by  means  of  screws  q 
or  other  suitable  means  to  an  arm  r,  prefer- 

ably having  a  weight  s,  hy  which  last  the 
40  nuts  are  held  down  in  proper  operative  rela- 

tion to  the  screw-shaft.  Said  arm  r  may  be 
a  flat  spring  or  otherwise.  Said  arm  in  turn 
is  attached  to  a  sleeve  or  collar  /,  arranged  on 
a  slideway  u,  formed  or  constructed  to  lie 

45  parallel  with  the  main  shaft  e,  and  said  collar 
is  provided  with  a  second  arm  or  lateral  ex- 

tension v,  having  a  pivotal  connection  at  its 
projecting  extremity,  as  at  tv,  with  a  con- 

necting-rod 3,  pivotally  connected  in  turn  at 
50  4  with  an  oscillating  lever  /,  f  ulcrumed  at  g 

in  the  line,  in  plan,  of  the  axis  of  the  main 
shaft,  as  shown  in  Fig.  1.  By  the  arrange- 

ment of  parts  thus  described  by  turning  the 
main  shaft  and  longitudinally  moving  the 

55  nuts,  arm  r,  sleeve  t,  and  arm  v  together  in  a 
direction  parallel  with  the  shaft  e  the  lever 
/,  connected  with  said  moving  parts,  is  turned 
on  its  fulcrum  lying  at  the  axis  of  the  main 
shaft,  so  that  its  free  arm  turns  or  is  given 

60  an  oscillating  movement.  The  convexity  of 
the  record  attached  to  its  holder  and  the  path 
of  the  speaker  or  sound-box  or  the  recorder 
arranged  upon  their  holder  are  concentric  or 
closely  approximate  a  concentric  relation,  so 

65  that  as  the  record  or  the  record-blank  rotates 
on  its  main  shaft  and  the  tracing  or  speaking 
instrument  or  the  cutting  or  engraving  in- 

strument oscillates  the  said  instrument  will 
maintain  a  proper  operative  contact  with  said 
record  or  record-blank.  7c 
Upon  the  free  end  or  arm  of  the  lever  is  ad- 

justably  arranged  the  holder  5  (shown  in  plan 
in  Fig.  6)  for  thespeaker  or  sound-box  repro- 

ducer or  the  shaving  device,  (not  shown,  ex- 
cepting in  part  in  Fig.  3,  Avhere  the  stylus  of  75 

one  of  said  devices  appears  at  G,)  said  speaker 
or  sound-box  reproducer  and  shaving  device 
being  constructed  in  any  manner  common  to 
those  now  in  ordinarj'  and  general  use.  Said 
holder  5  is  adjustably  attached  by  means  of  80 
a  set-screw  7  or  other  suitable  means  to  an 
adjustable  sleeve  arranged  at  the  free  end  or 
arm  of  the  lever/.  Any  suitable  holder-ad- 

justing means  may  be  employed;  but  I  have 
used  with  convenience  and  advantageous  re-  85 
suits  the  construction  illustrated  in  Fig.  8, 
where  the  lever  /  is  shown  to  be  ]jrovided  in- 

teriorly with  a  screw  8,  engaging  a  female 
thread  in  said  lev^er  and  at  its  periphery  is 
longitudinally  grooved,  as  at  9.  On  said  le-  90 
ver  /  is  placed  the  sliding  sleeve  10,  held  from 
turning  on  the  lever  by  a  pin  11,  which  pro- 

jects into  the  groove  9.  Near  its  forward  ex- 
tremity said  screw  8  provides  a  bearing  at 

which  it  is  loosely  connected  to  the  sleeve  10,  95 
so  that  when  said  screw  is  turned  the  said 
sleeve  is  moved  lengthwise  of  the  arm  of  the 
lever  on  which  it  is  seated,  the  pin  11  pre- 

venting the  sleeve  from  turning  on  said  arm. 
The  turning  of  the  screw  is  facilitated  by  100 
means  of  a  finger-piece  12,  and  longitudinal 
independence  of  movement  of  the  screw  and 
sleeve  is  prevented  by  shoulders,  collars  13, 
or  the  like.  By  turning  the  screw  8,  the  sleeve 
10,  holder  5,  which  last  i)rojects  laterally  from  105 
the  sleeve  to  a  point  in  front  of  the  rotary 
record,  and  the  speaker,  reproducer,  or  the 
shaver  carried  by  said  holder  10  in  the  socket 
or  seat  14,  Fig.  6,  are  moved  toward  or  from 
the  face  of  the  record  or  the  record -blank  no 
and  the  speaking,  engraving,  or  shaving  tool 
or  instrument  may  be  entered  into  engage- 

ment with  the  surface  of  said  record  or  blank 

with  microscopic  nicety  of  adjustment  to  ef- 
fect the  desired  results  with  perfection.  115 

I  am  well  aware  that  many  changes  may  be 
made  in  the  construction  of  the  machine  with- 

out departing  from  the  spirit  of  the  inven- 
tion. 

Having  thus  described  the  invention,  what  120 
I  claim  as  new  is — 

1.  In  a  sound-reprodticing  machine, the  com- 
bination with  a  rotary  main  shaft  having 

means  for  holding  the  record,  means  for  ro- 
tating said  shaft,  a  lever  having  a  speaker  or  125 

sound-box  holder  and  being  connected  with 
said  main  shaft  and  movable  simultaneously 
therewith  to  cause  the  speaker  to  move  in  a 
curved  path,  of  a  spherically-convex  record, 
the  convexity  of  which  is  concentric  with  the  130 
path  of  movement  of  the  speaker,  substan- 

tially as  set  forth. 
2.  In  a  sound-reproducing  machine,the  com- 

bination with  a  rotary  main  shaft  having 
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means  for  holding  the  record  and  effect  a  ro- 
tation of  said  record,  of  a  lever  fulernmed,  in 

plan,  in  the  axial  line  of  the  main  shaft,  and 
connection  of  said  main  shaft  and  lever  for 

5  transmitting  movement  from  one  to  the  other, 
substantially  set  forth. 

3.  Inasonnd-reproducing machine, theeom- 
bination  with  a  rotary  shaft  and  its  record 
having  a  convex  surface,  of  a  pivotallj^-mov- 

10  ing  speaker-holder  adapted  to  traverse  in  a 
curved  path  the  said  curved  surface,  and 
means  for  transmitting  power  from  said  shaft 
to  said  speaker-holder,  substantially  as  set 
forth. 

15  4.  In  a  sound-reproducing  machine, thecom- 
bination  with  the  threaded  main  shaft  hav- 

ing a  record-holder,  of  a  nut  engaging  said 
main  shaft,  a  lever  carrying  a  speaker-holder, 
and  connections  between  said  nut  and  lever, 

20  substantially  as  set  forth. 
5.  In  a  sound-reproducing  machine,  the  com- 

bination with  the  threaded  main  shaft  hav- 
ing a  record-holder,  a  nut  engaging  said  main 

shaft,  an  arm  r,  carrying  said  nut,  a  sliding 
25  sleeve  i,  and  arm  v,  pivoted  connections  s, 

lever/,  loosely  connected  to  said  connection, 
and  an  adjustable  speaker-holder,  substan- 

tially as  set  forth. 
6.  The  combination  with  a  rotary  record- 

30  holder,  of  a  speaker  or  sound-box  holder  mov- 

able in  a  curved  path  on  a  center  coincident, 
looking  in  one  direction,  with  the  axial  cen- 

ter line  of  the  record-holder,  and  means  for 
rotating  said  record-holder  and  moving  said 
speaker  or  sound-box  holder,  substantially  as  35 
set  forth. 

7,  The  combination  with  the  stylus,  in  a 
sound-reproducing  machine,  of  a  segment  of 
a  sphere  seated  at  its  center  upon  the  ex- 

tremity of  a  rotary  shaft  and  means  for  ro-  40 
tating  said  shaft  and  means  for  effecting  a 
spiral  tracing  of  the  stylus  on  the  curved 
surface  of  the  segment,  substantially  as  set 
forth. 

8.  A  sound -reproducing  device  provided  45 
with  a  record  comprising  the  segment  of  a 
sphere,  said  segment  being  supported  on  the 
end  of  a  rotary  shaft  and  movable  with  said 
shaft,in  combination  with  reproducing  means 
so  supported  in  connection  with  said  segment  50 
as  to  travel  in  the  arc  of  a  great  circle  con- 

centric with  a  curvature  of  said  segment,  sub- 
stantially as  set  forth. 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  20th  day  of  55 
September,  1900. 

JOHN  E.  ALEXANDER. 
Witnesses : 

Charles  H.  Pell, 
Louis  A.  Greenleaf. 
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United  States  Patent  Office, 

EMILE  BERLINER,   OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

GRAMOPHONE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  692,502,  dated  February  4,  1902. 

Applicationfiled  Jure  13,  1900.    Serial  No. 20,170.    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Emile  Berliner,  a 

citizen  of  the  United  States, residing  at  Wash- 
ington, in  tlie  District  of  Columbia,  have  in- 

S  vented  certain  new  and  useful  Improvements 
in  Gramophones,  of  which  the  following  is  a 
specification. 
My  invention  has  reference  to  improve- 

ments in  gramophones,  whereby  anj"  desired 
10  volume  of  sound  may  be  produced  from  the 

existing  commercial   form   of    gramophone 
sound-records  and  sound-reproducing  instru- 
mentalities. 
My  invention  is   based  on  the  fact  that 

15  gramophone-records  are  exact  duplicates  of 
each  other,  even  to  the  minutest  detail,  and. 
as  such  are  made  in  large  numbers.  Now  I 
have  discovered  that  if  a  number  of  such 

duplicate  records  be  rotated  in  such  synchro- 
20  nism  as  may  be  obtained  by  ordinarj' gearing 

or  the  like  and  to  each  be  applied  the  stylus 
of  a  reproducer-head  preferably  provided  with 
the  usual  araplifjing-horn,  so  that  all  the 
styles  shall  touch  the  records  at  substantially 

25  the  same  point  and  so  that  there  will  be  emit- 
ted from  each  horn  identicallj^  the  same 

sounds,  these  sounds  will  combine  into  a 
resultant  sound  of  greatly-increased  volume, 
proportional  to  the  number  of  records  and 

30  reproducing  instrumentalities  used. 
My  invention  consists,  therefore,  of  a 

gramophone-reproducer  composed  of  a  num- 
ber of  rotating  tables  coupled  for  synchro- 
nous movement  to  a  common  motor,  a  corre- 

35  sponding  number  of  identical  gramophone- 
records,  and  a  corresponding  number  of 
gramophone  reproducer  -  heads,  preferably 
pi'ovided  with  amplifyiug-horns  so  mounted 
that  the  reproducer-styles  may  be  placed  at 

40  corresponding  points  on  the  records.  In  or- 
der to  enable  the  operator  to  place  the  styles 

upon  identicallj'-corresponding  points  of  the 
records  without  the  exercise  of  any  special 
care,  I  may  employ  a  means  for  insuring  the 

45  exact  register  of  each  record  upon  its  sup- 
porting-table, so  that  the  placing  of  the  rec- 

ords upon  the  tables  will  bring  them  all  into 
exactly  the  same  relative  position. 
A  multiple   gramophone   reproducer   em- 

50  bodying  my  invention  is  shown  in  the  accom- 
panying drawings, forming  part  of  this  specifi- 

cation, in  which — 

Figure  1  is  a  plan  view.  Fig.  2  is  a  .side  ele- 
vation, and  Figs.  3  and  4  are  side  elevations 

of  details  of  the  structure.  55 
Referring  to  the  drawings,  there  is  shown 

a  bench  or  support  1,  upon  which  are  mount- 
ed a  number  of  rotary  tables  2  of  the  usual 

gramophone  type  and  adapted  to  receive  the 
usual  gramophone  record-tablets  3  of  com-  60 
merce.  The  rotary  tables  may  for  conven- 

ience be  arranged  in  a  staggered  row,  as 
shown  in  Fig.  1.  Each  table  is  supported 

upon  an  upright  spindle  or  shaft  4  joui-naled 
near  its  upper  and  lower  ends  in  a  standard  65 
5,  fast  on  the  bench  1.  The  shaft  4  is  pointed 
at  its  lower  end  and  stepped  in  a  suitable 
bearing  in  the  standard,  as  shown. 
Upon  each  shaft  4,  just  below  the  table  2, 

there  is  secured  a  disk  6,  having  equally-  70 
spaced  radially-projecting  pins  7  on  its  periph- 
erj'.     The  disks  6  are  all  of  the  same  size,  with 
the  same  number  of  pins,  and  they  are  driven, 
together  with  the  tables  2,  all  at  the  same  speed 
by  means  of  a  belt  8,  having  perforations  75 
spaced  to  fit  the  pins  7.     This  belt  is  prefer- 

ably made  of  leather  because  of  its  flexibilitj^ 
and  easj'-ruuning  qualities.     The  belt  is  con- 

tinuous and  need  engage  only  a  few  pins  or 
teeth  on  each  of  the  intermediate  disks  G,  as  80 
shown  in  Fig.  1.     At  the  ends  of  the  row  of 
tables  the  belt  may  pass  around  the  disks  in 
the  manner  shown  at  the  right  hand  of  Fig, 

1  or  around  a  small  supplemental  disk  6'. 
(Shown  at  the  left-hand  end  of  Fig.  1. )     This  85 
latter  disk  G'  may  be  adjustable,  so  as  to  serve 
as  a  belt-tightener.     It  may  also  be  provided 
with  a  pulley  (not  shown)  for  the  application 
of  jDower  to  drive  the  sj'stem  of  rotary  tables 
through  a  belt  9,  (indicated  by  dotted  lines.)  90 
However,  I  may  appljHhe  driving-power  from 
a  belt  9'  at  the  other  end  of  the  machine. 

The  horns  11  are  of  ordinary  construction, 
as  are  the  reproducer-heads  12,  mounted  upon 
the  swinging  arms  13.  95 

In  order  to  insure  that  each  record  is  placed 
in  the  same  relative  position  on  the  table  2, 
I  may  provide  each  record  with  an  orifice  14, 
the  orifices  in  each  identical  record  of  a  set 
being  in  the  same  relative  position  on  the  100 
record.  Such  orifices  could  be  made  when 

the  record  is  pressed.  The  tables  2  are  pro- 
vided with  pins  registering  with  the  orifices. 

Other  forms  of  registering  devices  might  natu- 
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rally  be  employed.  ■  It  is  also  plain  that  I 
may  use  spur,  worm,  bevel,  or  other  gearing 
instead  of  the  belt-gearing  shown  in  the  draw- 

ings, so  long  as  it  is  common  to  the  several 
5  records,  and  thus  drives  them  synchronously. 

In  operation  the  records  are  placed  on  their 
tables  or  supports,  as  described,  and  the  re- 
producing-styles  are  brought  down  on  the 
first  lines  of  the  records.     The  registering  de- 

lo  devices  14  make  it  possible  to  insure  the  con- 
tact of  each  stylus  with  the  corresponding 

point  of  each  record  by  the  mere  act  of  plac- 
ing the  stylus  on  the  proper  line  of  the  record. 

The  proper  point  of  that  line  is  determined 
15  automaticallj^  by  the  length  of  the  swinging 

arm  13.  Power  being  applied  to  rotate  the 
records,  identical  sounds  are  found  to  issue 
from  each  of  the  horns,  and  it  will  be  found 
that  the  combined  body  of  sound  maybe  made 

20  as  great  as  desired  by  using  an  appropriate 
number  of  records,  but  will  always  be  what 

maybe  termed  an  "enlargement"  or  "am- 
plification" of  the  sound  which  would  be  pro- 

duced by  a  single  record.     Thus  suppose  a 
25  speaker  should  have  made  a  record  of  his  own 

voice  and  that  gramophonic  duplicates  of  this 
record  were  produced.  By  my  invention,  as 
above  described,  it  would  be  possible  for  the 
speaker  to  hear  an  exact  reproduction  of  his 

30  own  voice  louder  than  he  could  himself  speak. 
The  same  remark  applies  to  a  vocalist,  and 
a  corresponding  remark  would  apply  to  a 
violinist  or  pianist. 

It  will  thus  be  seen  that  I  am  enabled  to 

35  produce  a  sound  -  reproducing  apparatus 
which  can  give  sounds  the  same  in  quality  as 
those  now  existing,  but  very  much  louder  in 
intensity  and  without  the  slightest  distortion. 
Furthermore,  I  have  a  convenient  means  of 

40  making  the  intensity  of  the  sound  precisely 
what  I  desire  by  simply  selecting  the  proper 
number  of  records.  It  will  also  be  seen  that 

my  invention  enables  me  to  produce  for  com- 
mercial purposes  at  least  a  better  quality  of 

45  record.  Heretofore  it  has  been  customary  to 
produce  records  by  having  the  operator  whose 
voice  is  to  be  recorded  speak  quite  loudly 
into  the  recording  apparatus  in  order  that 
the  record  might  be  made  to  reproduce  as 

50  loudly  as  is  possible.  This  has  tended  to 
distort  the  natural  voice  which  was  to  be  re- 

corded.    Under  my  present   invention   the 

person  whose  voice  is  to  be  recorded  may 
speak  or  sing  quite  naturally  during  the  re- 

cording operation,  and  I  may  yet  secure  ass 
greater  degree  of  loudness  than  before  by 
propeiiy  choosing  the  number  of  records  to 
be  simultaneously  reproduced.  Similar  re- 

marks applj^  to  other  kinds  of  records. 
What  I  claim  is —  60 
1.  A  sound-reproducing  machine  compris- 

ing the  combination  of  a  number  of  identical 
records,  reproducing-styles  arranged  for  con- 

tact at  corresponding  points  thereof,  and 
mechanism  common  to  all  of  the  identical  65 
records  for  producing  a  relative  but  synchro- 

nous movement  between  the  records  and 
styles,  substantially  as  described. 

2.  A  sound-reproducing  machine  compris- 
ing the  combination  of  a  number  of  identi-  70 

cal  records,  gearing  common  to  the  records 
for  driving  them  synchronously  and  repro- 

ducing-styles arranged  for  contact  with  corre- 
sponding points  of  the  records,  substantially 

as  described.  75 

3.  A  sound-reproducing  machine  compris- 
ing the  combination  of  a  number  of  identical 

records,  registering  mechanism  for  insuring 
the  exact  register  of  each  record  upon  its  sup- 

port, reproducing-styles  arranged  for  contact  80 
with  corresponding  points  of  the  records  and 
mechanism  common  to  all  of  the  identical 

records  for  producing  a  relative  but  syn- 
chronous movement  between  the  records  and 

styles,  substantially  as  described.  85 
4.  A  sound-reproducing  machine  compris- 

ing a  number  of  rotatable  tables  or  record- 
supports  each  provided  with  a  pin  so  placed 
that  all  the  pins  correspond  in  position,  a 
number  of  identical  records,  one  for  each  ta-  90 
ble,  and  each  having  an  orifice  registering 
with  the  pin  on  its  table  or  support,  repro- 

ducing-styles arranged  for  contact  with  cor- 
responding points  of  the  records,  and  mech- 

anism common  to  all  the  supports  for  rotat-  95 
ing  the  record-supports  sj'nchronously,  sub- 

stantially as  described. 
In  testimony  whereof  I  have  signed  my 

name  to  this  si)ecification  in  the  presence  of 
two  subscribing  witnesses. 

EMILE  BERLINER. 
Witnesses: 

E]5)W^IN  S.  Clarkson, 
C.  E.  Marshall. 
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United  States  Patent  Office* 

ALFRED  CLARK,  OF  PARIS,  FRANCE. 

SEAL  FOR  PHONOGRAPHIC  RECORDS. 

SPECIFICATION  forming-  part  of  Letters  Patent  N"o.  692,623,  dated  February  4,  1902. 

Application  filed  Decemter  7,'1900.    Serial  No.  38,992.    'No  model.) 

To  all  ichoDh  it  may  concern: 
Be  it  known  that  I,  Alfred  Clark,  a  citi- 

zen of  the  United  States,  residing  at  Paris, 
France,  have  invented  certain  new  and  use- 

5  ful  Improvements  in  Seals  for  Phonographic 
Records,  of  which  the  following  is  a  specifi- 
cation. 

The  object  of  this  invention  is  to  provide 
a  seal  upon  a  phonographic  record  in  order 

10  that  such  records  may  be  ijlaced  on  sale  and 
protected  against  use,  so  as  to  prevent  them 
from  being  injured  thereby. 

Each  time  that  a  phonographic  record  is 
used  to  reproduce  the  sounds  recorded  on 

15  it  the  irregularities  in  the  record-groove  cor- 
responding to  the  sound-waves  are  partiall}" 

destroyed  and  the  record  is  to  that  extent  in- 
jured. To  prevent  this,  I  provide  a  seal, 

which  may  form  a  part  of  the  record-blank  or 
20  be  attached  thereto,  the  object  being  to  so 

apply  such  seal  to  the  phonographic  record 
so  that  it  must  be  broken  or  destroyed  by  the 
act  of  placing  the  record  upon  the  phono- 
graph. 

25  My  invention  is  shown  applied  to  disks. 
When  applied  to  flat  disks,  I  may  embed  an 
irregular  square  of  paper  over  the  central  ap- 

erture, so  as  to  be  flush  with  the  surface  of  the 
disk,  and  cause  a  design  or  trade-mark  to  be 

3c  imprinted  thereon,  so  that  the  paper  would 
have  to  be  punctured  when  the  record  is  placed 
upon  the  machine  for  use.  This  paper  may  be 
embedded  in  the  disk,  preferably  on  its  lower 
side,  in  the  process  of  manufacture. 

40 

45 

In  the  drawings  which  accompany  this  speci-  35 
fication.  Figures  1  and  2  show  my  invention 

applied  thereto.  Fig.  1  represents  a  disk  hav- 
ing an  irregular  square  of  paper  embedded 

therein,  so  as  to  cover  the  central  aperture. 
Fig.  2  is  a  side  elevation  of  the  same. 

Like  letters  of  reference  indicate  similar 
parts  throughout  the  drawings. 

a  represents  a  flat  disk  of  a  material  suit- 
able for  a  phonograph  or  other  talking-ma- chine record. 

d  represents  an  irregular  square  of  paper 
placed  upon  or  embedded  in  the  disk  a,  so  as 
to  cover  the  central  aperture  c  during  or  after 
its  process  of  manufacture. 

I  use  the  word  "phonographic"  in  a  broad  50 
sense  as  applying  to  all  kinds  of  machines 
for  recording  and  reproducing  sounds. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is —  55 

A  phonographic  record  having  a  seal  em- 
bedded therein  or  placed  thereon  to  cover  the 

central  aperture  so  that  it  must  be  punctured 
by  the  act  of  placing  the  record  in  use  upon 
the  machine,  substantially  as  described.  60 

In  testimonj^  whereof  I,  Alfred  Clark, 
have  signed  my  name  to  this  specification,  in 
the  presence  of  two  subscribing  witnesses^ 
this  3d  day  of  December,  1900. 

ALFRED  CLARK. 
Witnesses: 

Fredk.  C.  Fischer, 
Harry  G.  Walters. 
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United  States  Patent  Office. 

ALFRED  CLARK,  OF  PARIS,  FRANCE. 

SEAL  FOR  PHONOGRAPHIC  RECORDS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  692,624,  dated  February  4,  1902. 

Applicationfiled  April  22,1901.    Serial  No.  56,829,    (No  model  J 

To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Alfred  Clark,  a  citi- 

zen of  the  United  States,  residing  at  Pai'is, 
France,  have  invented  certain  new  and  use- 

5  ful  Imijrovements  in  Seals  for  Phonographic 
Records,  of  which  the  following  is  a  specifi- 
cation. 

The  object  of  this  invention  is  to  provide 
a  seal  upon  a  phonographic  record  in  order 

lo  that  such  records  may  be  placed  on  sale  and 
protected  against  use,  so  as  to  prevent  them 
from  being  injured. 

Each  time  that  a  phonographic  record  is 
used  to  reproduce  the  sounds  recorded  on  it 

15  the  irregularities  in  the  record-groove  corre- 
sponding to  the  sound-waves  are  partially 

destroyed  and  the  record  is  to  that  extent  in- 
jured. To  prevent  this,  I  provide  a  seal 

which  may  be  attached  to  the  record,  the  ob- 
2o  ject  being  so  to  applj'^  such  seal  to  the  phono- 

graphic record  that  it  must  be  broken  or  de- 
stroyed by  the  act  of  placing  the  record  upon 

the  phonograph. 
My  invention   as  illustrated   is  applied  to 

25  cylinders  and  to  disks,  and  when  so  applied 
the  seal  may  be  so  attached  thereto  by  means 
of  a  tape  or  other  suitable  fabric  passing 
through  the  bore  of  the  cylinder  or  through 
the  central  or  other  aperture  of  the  disk  and 

30  having  its  ends  joined  bj"  means  of  wax  or  its 
equivalent. 

In  the  drawings  which  accompany  this 
specification,  Figures  1,  2,  and  3  show  my  in- 

vention applied  thereto.     Fig.  1  represents 
35  a  cylinder  having  a  tape  passing  through  the 

central  opening  and  having  the  ends  joined 

and  secured  by  wax  or  its  equivalent.     Figs. 
2  and  3  represent  a  disk  having  a  tape  or  simi- 

lar material  passing  through  the  central  ap- 
erture and  having  the  ends  joined  and  se-  40 

cured  by  wax  or  its  equivalent. 
Like  letters  of  reference  indicate  similar 

parts  throughout  the  drawings. 
a  represents  a  cylindrical  phonographic 

record  having  the  tape  or  other  suitable  fabric  45 
6  passed  through  its  bore  d  and  having  its 
ends  sealed  at  c. 

e  represents  a  flat  disk  of  a  material  suit- 
able for  a  phonograph  or  other  talking-ma- 
chine record.  5d 

I)  indicates  a  tape  or  other  suitable  fabric 
passed  through  the  central  aperture/. 

1  use  the  word  "phonographic"  in  a  broad 
sense  as  applying  to  all  kinds  of  machines 
for  recording  and  reproducing  sounds.  55 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
A  phonographic    record    having    a    seal- 

shackle  passed  through  its  central  bore  or  ap-  60 
erture  and  having  its  ends  united  and  sealed 
by  wax  or  its  equivalent,  substantially  as 
described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of  65 
two  subscribing  witnesses,  this  9th  day  of 

April,  1901. 
ALFRED  CLARE. 

Witnesses: 
Edward  P.  MacLean, 
George  E.  Light. 
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GEORGE  L.  HOGAN,  OF  NEW  YORK,  N.  Y. 

HORN  OR  TRUMPET  FOR  PHONOGRAPHS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  673,396,  dated  May  7, 1901. 

Application  filed  May  28, 1900.    Serial  No.  18,282.    (No  model,) 

To  all  whom  it  -may  concern: 
BeitknownthatljGEORGEL.HOGAN,  a  citi- 

zen of  the  Uuited  States,  residing  at  New  York 
city,  in  the  eountj^  of  New  York  and  State  of 
New  York,  have  invented  certain  new  and  use- 

ful Improvements  in  Horns  or  Trumpets  for 
Phonographs,  of  which  tlie  following  is  a  speci- 
fication. 

My  present  invention  pertains  to  phono- 
graphs, and  more  particularly  to  the  trumpet 

used  in  connection  therewith,  as  will  be  best 
understood  upon  reference  to  the  accompany- 

ing drawings,  wherein — 
Figure  1  is  a  perspective  view  of  the  trum- 

pet partly  broken  away;  Fig.  2,  a  similar  view 
showing  the  bell  or  collar  removed  and  the 
body  of  the  trumpet  in  a  flattened  or  collapsed 
condition;  Fig.  3,  a  perspective  view  of  the 
trumpet,  illustrating  a  method  of  supporting 

20  the  same  in  connection  with  a  phonograph,  a 
stylus  or  reprodueing-point  being  also  shown ; 
Fig.  4,  a  detail  perspective  view,  and  Fig.  5  a 
sectional  view  illustrative  of  a  modified  form 
of  construction. 

The  main  object  of  my  invention  is  to  pro- 
duce a  highly  superior  trumpet  for  use  in  con- 

junction with  phonographs  and  the  like,  one 
which  is  highly  resonant,  light,  clean,  I'esili- 
ent,  and  collapsible,  so  that  it  may  be  packed 
away  in  a  small  space,  and  which  also  pos- 

sesses other  properties  and  qualities  herein- 
after set  forth. 

A  further  object  of  mj'  invention  is  to  pro- 
vide the  horn  so  formed  with  means  for  bring- 

35  ing  it  into  operative  connection  with  a  record. 
The  bodj'  or  main  portion  of  the  trumpet  is 

composed  of  a  sheet  of  celluloid ,  isinglass,  gel- 
atin, or  the  like — in  practice  celluloid  having 

been  the  substance  employed — the  sheet  be- 
40  ing  so  cut  that  when  its  edges  are  brought  to- 

gether it  takes  the  desired  shape.  To  secure 
the  edges  together,  each  edge  is  provided  with 
a  binding-strip  E,  preferably  of  sheet  metal, 
and  the  two  metal  strips  soldered  together. 

45  The  outer  or  larger  end  of  the  trumpet  thus 
made  is  slightly  fiared,  as  indicated  atC,  Figs. 
1  and  2.  A  collar  or  bell  D,  of  sheet  metal, 
is  employed  to  form  the  finish  or  outer  end  of 
the  trumpet,  and  said  bell  is  provided  with 
an  inwardly-projecting  ridge  or  rib  E,  inter- 

mediate the  curved  or  flaring  portion  of  the 
bell,  and  a  rearwardly-extending  sleeve  F.   In 

50 

70 

75 

practice  the  bell  or  collar  is  formed  of  a  sin- 
gle piece  of  thin  sheet  metal,  and  when  it  is 

desired  to  place  the  same  in  position  all  that  55 
it  is  necessary  to  do  is  to  pass  the  smaller  end 
of  the  trumpet  back  through  the  opening  in 
the  bell  or  collar  and  draw  the  trumpet  until 
the  flared  edge  C  bears  upon  the  inner  face  of 
the  collar  F  in  rear  of  the  rib  E.  The  parts  60 
are  so  proportioned  that  the  collar  F  and  the 
flared  edge  C  of  the  trumpet  will  make  a  tight 
fit  one  with  the  other.  Owing  to  the  fact  that 
the  collar  F  is  also  slightly  smaller  at  its  rear 
end  or  edge  than  near  the  bead  or  rib  E,  the  65 
celluloid  makes  a  tight  fit  therewith,  and  the 
bell  will  not  under  ordinarj'  usage  become 
displaced.  When,  however,  it  is  desired  to 
withdraw  the  bell,  it  is  only  necessary  to  give 
it  a  quick  forward  pull. 

The  rear  end  of  the  trumpet  in  the  forms 
shown  in  Figs.  1  and  2  is  not  closed — that  is 
to  say,  the  sheet  is  so  shaped  that  when  the 
edges  are  brought  together  an  opening  will 
be  left  at  the  smaller  end.  Over  this  smaller 

end  is  passed  a  hollow  metal  sleeve  6,  hav- 
ing secured  thereto  or  formed  integral  there- 

with a  collar  H,  which  is  adapted  to  be  se- 
cured to  the  reproducer  of  any  phonograph  or 

similar  machine.  To  maintain  the  sleeve  G  80 

in  its  position  upon  the  trumpet-bodj^  it  is 
preferably  soldered  to  the  binding-strips  B. 
The  trumpet  thus  formed  may  when  the  bell 
D  is  removed  be  collapsed  or  folded  up,  as 
indicated  in  Fig.  2,  and  packed  in  a  flat  box  85 
or  similar  receptacle,  occupying  but  little 

space.  As  above  pointed  out,  the  construc- 
tion is  advantageous  in  that  the  trumpet  is 

light  and  needs  no  support  when  directl^^  con- 
nected to  the  reproducer.  90 

It  is  found  in  practice  that  the  sound  given 
off  by  a  trumpet  constructed  as  herein  set 
forth  is  devoid  of  that  well-known  metallic 
ring  or  harshness  common  in  other  trumpets. 
Where  the  trumpet  is  used  both  for  making  95 
the  record  and  for  giving  it  out,  the  effect  is 
still  more  noticeable.  It  is  to  be  observed 
that  the  body  of  the  trumpet  will  not  dent, 
is  smooth,  and  consequently  gives  off  a  bet- 

ter tone  than  other  trumpets  which  while  ap-  lo- 
l^arently  having  a  smooth  surface  of  neces- 
sitj'  have  more  or  less  imperfections.  The 
trumpet  can  be  folded  or  collapsed,  is  light, 
and  no  support  is  necessary  therefor.     It  is 
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easy  to  keep  clean  and  ijiaj  be  made  highly 
ornamental  by  reason  of  variation  in  color 
and  design.  It  is  further  to  be  noted  that  a 
trumpet  made  of  this  material  may  be  manu- 

5  factured  at  much  less  cost  than  can  a  trum- 
pet made  of  metal. 

In  Fig.  3  a  trumpet  having  its  body  por- 
tion made  up  in  the  manner  above  set  forth 

is  shown,  except  that  instead  of  placing  a 
lo  sleeve  or  collar  upon  the  rear  end  thereof  to 

form  connection  with  the  ordinary  repro- 
ducer there  is  illustrated  a  reproducing-stylus 

I,  held  in  position  upon  the  trumpet  by  be- 
ing placed  intermediate  the  binding-strips  B, 

15  and  a  spring-arm  J,  soldered  or  otherwise  se- 
cured to  said  binding-strips.  The  stylus  is 

adapted  to  work  in  conjunction  with  the 
sound-record  without  the  intervention  or  use 
of  a  reproducer,  as  is  well  understood.     To 

2o  maintain  the  trumpet  and  stylus  in  proper 
relation  to  the  record,  a  forked  member  K  is 
emploj'ed,  said  member  having  secured  to  its 
lower  end  a  ferrule  L,  which  passes  over  a 
stud  extending  up  from  the  traveling  block 

25  M,  as  is  usual  in  the  ordinary  phonograph. 
Said  stud  usually  holds  in  place  the  repro- 

ducer now  commonly  used.  To  maintain  the 
outer  end  of  the  trumpet  in  its  elevated  po- 

sition, a  supporting-rod  N,  having  attached 
30  to  its  rear  end  a  ferrule  O,  is  employed.  The 

ferrule  fits  over  a  stud  extending  outwardly 
from  the  block  M,  as  is  usual.  The  outer  end 
of  the  rod  N  is  bent  upwardly,  forming  a  point 
P,  which  extends  through  an  opening  formed 

35  in  the  binding-strips  B  and  bears  against  a 
U  -shaped  metal  plate  Q,  secured  inside  of  the 
tru  mpet  to  the  binding-strips  B.  The  opening 
through  which  the  arm  or  upward  extension 
P  passes  is  made  sufficiently  large  so  that  the 

40  arm  will  not  come  in  contact  with  the  walls 
thereof — this  for  the  reason  that  it  is  desirable 
that  the  trumpet  should  have  a  perfectly  free 
movement,  so  that  the  stj'lus  may  adapt  itself 
to  the  variation  in  the  record-surface. 

45  It  is  manifest  that  a  trumpet  built  up  in 
the  manner  herein  set  forth  may  be  employed 
in  connection  with  any  form  of  stylus  or  re- 

producing device,  and  I  do  not  therefore  de- 
sire to  limit  myself  to  any  particular  form. 

50  In  Fig.  5  there  is  illustrated  a  bell  or  flare 
having  its  rearwardly-extending  sleeve  F  pro- 

vided with  a  lining  R,  of  rubber,  against 
which  the  celluloid  forming  the  body  of  the 
trumpet  may  bear.     This  construction  may 

55  be  employed  instead  of  flaring  the  outer  end 
of  the  celluloid  body  and  is  designed  to  form 
a  close  union  between  the  pai'ts.  In  practice, 
however,  it  has  been  found  that  neither  the 
flare  nor  the  rubber  packing  is  essential  to  a 

60  proper  joining  of  the  parts,  as  the  celluloid 
may  be  made  perfectly  straight,  as  indicated 
in  Fig.  5,  and  bear  directly  against  the  col- 

lar F,  the  edge  coming  in  rear  of  the  rib  or 
bead. 

65  While  I  have  described  the  trumpet  as 
made  up  of  a  sheet  of  celluloid  or  similar  ma- 

terial havins:  its  edges  bound  or  secured  to- 

gether, I  desire  to  be  understood  as  claiming, 
broadly,  a  trumpet  composed  of  the  material 
herein  set  forth,  whether  said  trumpet  be  70 
made  of  a  single  sheet  having  its  edges  joined 
together  or  molded,  so  that  there  are  no  joints 
in  it  whatsoever. 

Although  it  is  desirable  to  use  the  flare  or 
member  D,  it  is  not  absolutely  essential  so  75 
to  do,  inasmuch  as  when  the  trumpet-body  is 
formed  either  by  bringing  its  edges  together 
or  by  molding  it  will  maintain  its  shape  to  a 
greater  or  less  degree.  Of  course  when  the 
bell  is  passed  over  the  trumpet  -  body  and  80 
brought  to  position  on  the  end  the  trumpet 
assumes  a  more  perfect  shape  and  the  for- 

ward edge  is  also  protected. 
Having  thus  described  my  invention,  what 

I  claim  is —  85 
1.  A  trumpet  for  phonographs  and  the  like 

formed  of  a  sheet  of  resilient  celluloid  having 
its  edges  brought  together  and  permanently 
secured,  and  means  for  maintaining  the  outer 
end  of  the  trumpet  in  shape.  90 

2.  A  trumpet  for  phonographs  or  the  like 
formed  of  a  sheet  of  resilient  material,  and  a 
collar  removably  mounted  upon  the  outer  or 
larger  end  of  the  trumpet. 

3.  A  trumpet  for  phonographs  or  the  like  95 
formed  of  resilient  material,  and  a  collar  re- 

movably mounted  upon  the  outer  end  of  the 
trumpet,  said  collar  having  an  inwardly-ex- 

tending bead. 
4.  A  trumpet  for  phonographs  and  the  like,  100 

comprising  a  body  portion  formed  of  resilient 
material;  a  flare  or  collar  having  an  inwardly- 
extending  bead,  mounted  upon  the  large  end 
of  the  trumpet;  and  means  carried  by  the 
other  end  of  the  trumpet  adapted  to  bring  105 
the  trumpet  into  operative  relation  with  the 
sound-record  of  a  phonograph. 

5.  A  trumpet  for  phonographs  and  the  like, 
comprising  a  body  portion  formed  of  resilient 
material;  a  removable  flare  mounted  upon  no 
the  outer  end  of  the  trumpet;  and  means  car- 

ried at  the  opposite  end  of  the  trumpet  adapt- 
ed to  bring  the  trumpet  into  operative  rela- 

tion with  the  sound-record  of  a  phonograph. 
6.  A  trumpet  for  phonographs  formed  of  a  115 

sheet  of  resilient  material  having  its  edges 

permanently  connected,  whereby  the  trum- 
pet may  be  folded  or  collapsed  and  when  re- 

lieved from  pressure  or  restraint  will  assume 
its  normal  shape.  120 

7.  A  trumpet  for  phonographs  or  the  like 
formed  of  a  single  piece  of  flexible  resilient 
material  capable  of  being  folded  or  collapsed 
upon  itself  while  still  retaining  its  integrity 
of  structure  whereby  the  trumpet  may  be  125 
folded  upon  itself  when  desired,  and  will  re- 

sume its  normal  position  and  form  when  re- 
leased from  confinement. 

8.  A  trumpet  for  phonographs  or  the  like 
formed  of  a  flexible  resilient  material,  and  130 

provided  with  a  removable  means  for  main- 
taining it  in  shape  when  in  use. 

9.  A  trumpet  for  phonographs  or  the  like 
formed  of  a  flexible  springy  material,  and 
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provided  with  removable  means  for  maintain- 
ing its  onter  end  in  shape  when  in  use. 

10.  A  trumpet  for  phonographs  or  the  like 
formed  of  a  flexible  springy  material;  means 

5  secured  to  the  smaller  end  thereof  adapted  to 
bring  it  into  operative  relation  with  a  sound- 
record  ;  and  a  removable  flare  or  collar  mount- 

ed upon  the  outer  end  of  the  trumpet. 
11.  A  trumpet  for  phonographs  or  the  like 

to  having  its  body  portion  formed  of  resilient 
material,  the  outer  or  larger  end  being  flared 
outwardly;  and  a  removable  flare  or  collar 
mounted  upon  said  flared  end. 

12.  A  trumpet  for  phonographs  or  the  like 
having  its  body  formed  of  a  sheet  of  resilient  15 
celluloid;  a  metallic  binding  for  the  proxi- 

mate edges  thereof;  a  ferrule  secured  to  the 
smaller  end  of  the  trumpet;  and  a  removable 
flare  mounted  upon  the  opposite  end. 

In  testimony  whereof  I  have  signed  my  20 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

GEORGE  L.  HOGAN. 
Witnesses: 

Jas.  W.  Walker,  Jr., 
Millard  F.  Kuh. 
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To  all  luhom  it  may  concern: 
Be  it  known  that  I,  Julius  Wall,  a  citizen 

of  the  United  States  of  America,  residing  in 
Berlin, in  the  Empire  of  Germany,  (whose  post- 
office  address  is  4G-47  Landsbergerstrasse, 
Berlin,)  have  invented  certain  new  and  use- 

ful Improvements  in  Automatic  Releasing 
Mechanisms  for  Phonographs  and  the  Like,  of 
which  the  following  is  a  specification. 

This  invention  has  relation  to  an  automatic 
releasing  mechanism  for  phonographs;  and  in 
such  connection  it  relates  to  the  construction 
and  arrangement  of  such  a  mechanism. 

The  principal  object  of  my  invention  is  to 
15  provide  in  a  phonograph  a  draw-bai',  a  lever 

adapted  to  be  operated  when  said  draw-bar  is 
pulled  in  one  direction,  an  arm  controlled  by 
said  lever,  a  sound  box  or  carrier  adapted  to 
descend  upon  the  operation  of  the  lever,  a 

20  clockwork  mechanism  adapted  to  be  set  in 
operation  upon  one  movement  of  the  arm,  a 
driving-worm  and  drum  controlled  by  the 
clockwork,  means  for  coupling  the  sound 
box  or  carrier  to  the  driving-worm  when  the 
carrier  descends,  a  record  secured  to  the 
drum  and  adapted  to  be  engaged  by  the  re- 

producing mechanism  of  the  sound-box,  a 
hook  adapted  to  retain  the  lever  and  its  arm 
in  operative  position,  a  stop  traveling  with 

30  the  sound-box  carrier  and  adapted  to  release 
the  hook  at  the  completion  of  the  movement 
longitudinally  of  said  carrier,  and  a  spring 

adapted"  to  return  the  lever  and  arm  to  nor- mal inoperative  position  wdien  said  hook  is 
35  released  and  to  elevate  the  sound-box  carrier 

away  from  the  drum  and  record. 
The  nature  and  scope  of  my  invention  will 

bo  more  f  ullj'-  understood  from  the  following 
description,  taken  in  connection  with  the  ac- 

^o  companying  drawings,  forming  part  hereof,  in 
which — 

Figure  1  is  a  side  elevational  view  of  a  pho- 
nographic apparatus  embodying  main  fea- 

tures of  my  invention.  Fig.  2  is  a  top  or 
plan  view  of  Fig.  1.  Fig  3  is  a  detail  view  of 
the  locking  mechanism  for  securing  the  start- 

ing-lever mechanism  in  elevated  position. 
Fig.  4  is  a  top  or  plan  view  illustrating  the 
lever  mechanism  in  conjunction  with  the 
clockwork.  Fig.  5  is  a  sectional  view  illus- 

trating the  driving  shaft  or  drum,  and  Fig. 

6  is  a  detail  view  of  the  connection  between 

the  spring  and  the  sound-box  slide  or  carrier. 
Referring  to  the  drawings,  the  apparatus 

consists  of  a  lever  a,  pivotal ly  secured,  as  at  &,  55 
to  the  framework  of  the  machine.     The  lever 
a  has  at  one  end  an  opening  adapted  to  receive 
a  bolt  or  pin  c  and  carries  at  that  end.  a  coun- 

terweight c'.     A  draw-bar  d  is  j)rovided  with 
a  button  e  and  hook /and  is  normally  under  60 

tension  of  a  spring  a'.     The  lever  g  is  pivot- 
ally  secured,  as  at  Z/,  to  the  framework  of  the 

phonograph  and  carries  an  arm  rj' .    The  lever g  and  a  lever  U  both  carry  a  rod  i.     The  lever 
g  is  under  the  influence  or  tension  of  a  spring  65 
/.     A  lever  ?i,  under  tension  of  the  spring  0, 

is  pivoted  to  the  framework,  as  at  7/?,  and  car- 
ries the  hook  ii' .    The  clockwork  p  is  located 

in  a  housing  below  the  phonograph  proper 

and  is  started  hy  the  cord  r  and  wheels  t.  "jo 
The  cord  r  actuates  the  drum  s  and  the  wheels 
t  actuate  the  worm  u.     The  worm  u  is  en- 

gaged by  a  nut  v,  secured  to  the  sound-box 
carrier  x.     The  stop  y,  normally  pressing 

against  a  stop  z,  is  also  carried  b^^the  mem-  75 
brane  or  sound-boxcarrier  re,  which  carriers; 

is  under  the  influence  of  a  spring  e' .    The  le- 
ver g,  by  means  of  a  chain  g,  is  connected 

with  a  brake-lever  a'^,  which  controls  the  clock- 
work p,  and  when  elevated  starts  said  clock-  80 

work.     The  clockwork  p  stops  upon  the  de- 
scent of  the  lever  g. 

The  operation  of  the  mechanism  is  as  fol- 
lows: A  coin  sliding  through  a  passage  im- 

pinges upon  a  lever  a  and  causes  the  latter  85 
to  tilt  upon  an  axis  or  fulcrum  h  and  to  there- 

by free  or  clear  a  pin  c.   This  pin  c  is  mounted 
upon  a  draw  -  bar  d,  which  can  be  drawn 
outward  by  means  of  the  button  e  when  its 

pin  c  is  clear  of  the  lever  a.     The  draw-bai-  90 
d  is  provided  at  its  inner  end  with  a  hook 

/,  engaging  a  lever -arm  g,  pivoted  on  the 
pin  li.     The  pin  A-,  in  conjunction  with  a 
lever  /;,,  carries  a  cross-bar  i.    A  spring  I  tends 
normally  to  retract  the  lower  end  of  the  95 

lever  g  and  to  depress  the  arm  g' ,  connect- 
ed thereto.     The  arm  g'  in  moving  upward 

against  the  tension  of  the  spring  /-  presses 
back  a  lever  /(,  fulcrumed  or  pivoted,  as  at 
m,  against  the  tension  of  a  spring  o.    A  hook  100 
n'  on  the  end  of  the  lever  n  serves  to  lock  the 
arm  g'  in  its  elevated  position.     The  arm  g' 
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is  connected  by  a  chain  q  with  a  clockwork 

or  similar  motor  p.  A  spring  c^  (see  Fig.  4) 
presses  the  brake-lever  ci?  against  a  brake- 
disk  e^,  located  on  the  controlling  or  governor 

5  shaft  fP  for  the  motor  p  when  the  arm  g'  is  in 
its  lowermost  or  inoperative  position,  and 
hence  in  the  normal  position  of  the  lever  a 

and  arm  g'  the  motor  jj  is  inoperative.  This 
chain  g  is  connected  with  the  brake-lever  d~, 

TO  which  is  under  tension  of  the  spring  c-  and  is 
pivotally  secured,  as  at  5^,  (see  Fig.  4,)  to  the 
framework  of  the  machine.  When,  however, 
the  lever  g  is  shifted  by  the  draw-bar  d  to 
elevate  the  arm  g'  into  locked  connection  with 

15  the  lever  n  and  its  hook  n' ,  as  illusti'ated  in 
dotted  lines  in  Fig.  1,  the  brake  a^  is  released 
by  the  chain  q  from  the  disk  e^  and  the  motor  j; 
is  permitted  to  operate.  The  clock work-moto  r 
'P  operates  the  phonograph  cylinder  or  drum 

20  s  by  means  of  a  belt  or  band  ?■,  and  the  mo- 
tor p  also  operates  a  screw-shaft  u.  by  means 

of  gears  t.  The  screw  or  driving  shaft  u  is 
connected  by  a  nut  v  with  the  slide  or  carrier 
X,  which  carries  the  membrane  or  sound-box 

25  w.  (See  Figs.  2  and  5.)  This  carrier  a-  has 
been  lowered  by  the  movement  of  the  lever  g 
outward,  since  the  upper  end  of  said  lever  g 

slides  from  under  the  beveled  projection  h'  on 
the  free  end  of  said  carrier  x.     When  the  ear- 

30  rier  x  is  lowered,  the  sound  box  or  receiver 
10  is  brought  into  operative  position,  with  the 
record  placed  uj)on  the  drum  or  cylinder  s. 
When  the  sound-box  lu  has  traversed  the 
record,  a  pin  y  on  the  carrier  ;r  impinges  upon 

35  a  catch  z,  which  causes  the  lever  n  to  retract 

its  hook  n'  against  the  tension  oC  the  spring  0 
away  from  the  arm  g' .  This  arm  g'  when  re- 

leased is  depressed  by  the  spring  7,  and  its 
lever  g  is  forced  inward  to  elevate  the  pro- 

40  jection  h'  and  carrier  x  away  from  the  drum 
s.  The  draw-bar  d  is  normally  forced  inward 
when  the  lever  g  returns  to  its  normal  posi- 

tion by  means  of  a  spring  a' .  At  the  same 
time  the  lever  a,  by  means  of  a  counterweight 

45  c',  falls  to  its  normal  position  to  bring  the  pin 
c  in  locking  engagement  with  the  draw-bar  d 
and  prevent  its  withdrawal  until  another  coin 
is  placed  in  the  apparatus.     When  the  car- 

rier X  for  the  sound-box  iv  descends,  the  nut 
V  engages  firmly  the  driving  screw-shaft  u,  50 
and  the  cai'rier  is  moved  forward  by  said 
shaft.     When,  however,  the  carrier  x  is  ele- 

vated by  the  lever-arm  g,  the  nut  v  is  released 
from  the  shaft  u,  and  a  spiral  springe',  mount- 

ed upon  the  rod  d' ,  returns  the  carrier  x  to  its  55 
normal  position.     The  spring  e'  is  fastened at  one  end  to  the  framework  of  the  apparatus 
and  at  the  other  end  to  the  carrier  and  is  ex- 

tended by  the  movement  of  the  carrier  along 

the  shaft  u.     When  the  arm  g'  and  lever  g  60 
assumea  normal  position,  the  chain  q  is  slack- 

ened to  permit  the  brake  a'  to  impinge  upon 
the  disk  e-  and  to  stop  the  motor  jj. 
Having  thus  described  the  nature  and  ob- 

ject of  my  invention,  what  I  claim  as  new,  65 
and  desire  to  secure  by  Letters  Patent,  is — 

In  a  phonograph,  a  draw-bar,  a  lever  adapt- 
ed to  be  operated  when  said  draw-bar  is  pulled 

in  one  direction,  an  arm  adapted  to  be  ele- 
vated by  said  lever,  a  sound  box  or  carrier  70 

adapted  to  descend  when  said  lever  is  oper- 
ated, a  clockwork  mechanism  adapted  to  be 

set  in  operation  when  the  arm  is  elevated, 
a  driving- worm  and  a  drum  adapted  to  be 
set  in  motion  hj  the  clockwork,  a  coupling  75 

means  adapted  to  connect  the  sound-box  car- 
rier to  said  driving-worm  when  the  carrier 

descends,  a  record  secured  to  the  drum  and 

adapted  to  be  engaged  by  the  sound-repro- 
ducing mechanism  of  the  sound-box,  a  hook  80 

adapted  to  retain  the  lever  and  its  arm  in 
operative  position,  a  stop  traveling  with  the 
sound-box  carrier  and  adapted  to  shift  said 
hook  at  the  completion  of  the  longitudinal 
movement  of  the  carrier,  and  a  spring  adapt-  85 
ed  to  return  the  lever  and  its  arm  to  normal 
inoperative  position  and  to  thereby  elevate 
the  sound-box  carrier  away  from  the  drum 
and  record. 

In  witness  whereof  I  have  hereunto  signed  90 
my  name,  this  6th  day  of  October,  1900,  in 
the  presence  of  two  subscribing  witnesses. 

JULIUS  WALL. 
Witnesses: 

Sally  Schotmberg, 
Henry  IIasper. 



^_> 



No.  695,159. 

(No  Model.) 

Patented  Mar.  II,  1902. 
T.  B.  LAMBERT. 

APPARATUS  FOR  REPR0DUCIN6  SOUNDS. 
(Application  filed  July  SO,  1001.) 

THE*  NORftIs  PCTERS   CO  .  PHOTO-LITHO.,  WASHINGTON.  ( 



United  States  Patent  Office. 

THOMAS   B.    LAMBERT,    OF    CHICAGO,    ILLINOIS 

APPARATUS  FOR  REPRODUCING   SOUNDS. 

25 

30 

35 

45 

50 

SPECIFICATION  forming  part  of  Letters  Patent  No.  695,159,  dated  March  11,  1902, 

Application  filed  July  20, 1901.   Serial  No,  69,135.   (Ifo  model.) 

10 

IS 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  B.  Lambert, 

a  citizen  of  the  United  States,  residing  at  Chi- 
cago, Illinois,  have  invented  certain  new  and 

useful  Improvements  in  Apparatus  for  Repro- 
ducing Sounds,  of  which  the  following  is  a 

specification. 
This  invention  relates  to  that  class  of  ap- 

paratus which  is  provided  with  elements  on 
which  sound-waves  are  recorded  and  which 
may  be  reproduced  at  will,  and  particularly 
to  a  class  of  apparatus  that  may  be  used  in 
connection  with  toys,  such  as  dolls  and  the 
like. 

The  principal  object  of  the  invention  is  to 
provide  a  simple,  economical,  and  efficient  ap- 

paratus for  reproducing  sound-waves. 
A  further  object  is  to  provide  simple,  eco- 

nomical, and  efficient  apparatus  for  therepro- 
io  duction  of  sound-waves  which  may  be  used 

economically  and  satisfactorily  with  toys, 
such  as  dolls  and  the  like.  Further  objects 
will  appear  from  an  examination  of  the  draw- 

ings and  the  following  description  and  claims. 

The  invention  consists  principally''  in  the 
combination  of  a  vibratable  element  having 
a  sound-record  thereon  and  a  vibratable  body 
or  diaphragm  attached  thereto. 

The  invention  consists,  further,  in  the  com- 
bination of  a  vibratable  strip  having  a  sound- 

I'ecord  therein,  a  vibratable  diaphragm  at- 
tached thereto,  and  means  for  causing  both 

the  record-bearingportion  and  the  diaphragm 
to  vibrate  in  unison. 

The  invention  consists,  further,  in  the  com- 
bination of  a  vibratable  element  having  a 

sound-record  thereon,  a  vibratable  diaphragm 
attached  thereto,  and  a  stylus  arranged  to 
move  thereon  and  contact  the  sound-record 

40  and  vibrate  it  and  the  diaphragm  in  unison. 
The  invention  consists,  further  and  finallj^, 

in  the  features,  combinations,  and  details 
of  construction  hereinafter  described  and 
claimed. 

In  the  accompanying  drawings.  Figure  1  is 
a  perspective  view  of  one  style  of  apparatus 
constructed  in  accordance  with  these  improve- 

ments, and  Fig.  2  a  longitudinal  sectional 
view  of  the  same. 

lu  the  art  to  which  this  invention  relates 

it  is  well  known  that  it  has  long  been  desir- 
able in  the  manufacture  of  toy  dolls  and  the 

like  to  obtain  an  economical,  simple,  and  ef- 
ficient talking  apparatus  which  might  be  used 

in  combination  therewith  and  so  arranged  55 

that  by  simple  manipulation  sound-waves 
could  be  reproduced  to  cause  the  sounding  of 
articulate  speech,  trite  sayings,  and  the  like. 

The  principal  object  of  this  invention, there- 
forej  is  to  provide  such  an  apparatus  or  in-  60 
strument,  as  will  more  fully  hereinafter  ap- 

pear. 
In  constructing  an  apparatus  in  accord- 

ance with  these  improvements  I  prefer  to  pro- 
vide a  cup-shaped  sounding-box  a  and  make  65 

it  of  any  desired  material,  such  as  papier- 
mache,  though  it  may  be  made  of  any  num- 

ber of  materials — such  as  common  cardboard, 
tin,  metal  of  all  descriptions,  celluloid,  alu- 

minium, wood,  or  glass,  depending  upon  the  70 
cost  and  facilities  for  producing  such  and 

the  particular  purposes  for  which  the}'  are 
adapted. 

To  reproduce  the  sound-waves,  I  provide 
what  I  term  a  "sound-curve  striij"  h,  prefer-  75 
ably  rectangular  in  cross-section,  and  which 
is  provided  with  a  head  portion  c.  This  sound- 
curve  strip-is  passed  through  a  perforation  in 
the  head  of  the  sound-box,  so  that  they  are  to 
all  intents  and  purposes  connected  together^  80 
This  sound-curve  strip  maj'  be  formed  of  any 
one  of  a  variety  of  materials;  but  I  prefer  to 
form  it  of  some  plastic  material,  such  as  cel- 

luloid or  rubber.  It  is  prepared  by  first  mak- 
ing it  in  strips  and  then  preliminarily  soften-  85 

ing  or  heating  it  to  a  softened  state  and  then 
engraving  or  indenting  the  sound -curve 
thereon  by  any  desii'ed  mechanism,  either  by 
the  direct  operation  of  the  stylus  attached  to 
a  vibrating  diaphragm  of  an  ordinary  phono-  90 
graph  or  under  a  roll  which  has  been  pre- 
viouslj'  engraved  with  a  sound-curve.  The 
strip  is  then  permitted  to  harden,  after  which 
it  can  be  inserted  in  position,  as  shown  in  the 
drawings.  95 

To  reproduce  the  sound-waves,  I  prefer  to 
use  a  slide-block  d  and  mount  it  upon  the 
sound-curve,  asshown  in  the  drawings.  This 
sliding  block  is  provided  with  a  atydus  e,  se- 

cured to  the  slidingbloekbj' means  of  a  spring  100 
/and  in  such  position  that  the  point  of  the 
stylus  is  always  under  the  tension  and  in  en- 

gagement with  the  sound-curve. 
By  moving  the  stylus  backwardly  and  for- 
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wardly,  either  by  means  of  the  handle  g  oh 
the  sliding  block  or  the  finger,  the  sound- 
curve  and  the  diaphragm  are  caused  to  vi- 

brate in  unison,  and  according  as  thesound- 
5  curve  is  engraved  the  sound  reproduced  Is 

the  same  as  that  originally  recorded  on  the 
curve. 

The  words  "vibratable  strip"  as  used  in the  claims  are  defined  and  intended  to  mean 
lo  a  material  substance  capable  of  being  caused 

to  vibrate. 
I  claim — 
1.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  vibratable  strip  having 
15  a  sound-record  thereon,  a  sound-curve,  and  a 

vibratable  body  attached  thereto,  substan- 
tially as  described. 

2.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  vibratable  strip  having 

20  a  sound-record  thereon,  a  sound-curve,  and  a 
vibratable  body  adapted  to  vibrate  in  unison 
therewith  attached  thereto,  substantially  as 
described. 

3.  In  an  apparatus  of  the  class  described, 
25  the  combination  of  a  vibratable  strip  having 

a  sound-record  thereon,  a  sound-curve, "a  vi- 
bratable body  attached  thereto,  and  means 

for  causing  the  record  and  vibratable  body  to 
vibrate  in  unison,  substantially  as  described. 

30  4.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  vibratable  strip  having 
a  sound-record  thereon,  a  sound-curv^e,  a  vi- 

bratable diaphragm  attached  thereto,  a  slid- 
ing block  slidingly  mounted  on  the  record, 

35  and  a  spring-stylus  mounted  on  such  block 
engaging  the  sound-curve,  substantially  as 
described. 

5.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  cup-shaped  sounding- 

40  box  provided  with  a  perforation  in  the  head 
thereof,  and  a  sound  -  curve  strip  passed 
through  such  perforation,  substantially  as  de- 
scribed. 

G.  In  an  apparatus  of  the  class  described. 

the  combination  of  a  cup-shaped  soundiilg-  45 
box  having  a  perforation  passed  through  its 
head  portion,  a  sound  -  curve  strip  passed 
through  such  perforation  and  provided  with 
a  head  loosely  engaging  the  head  of  the  sound- 

box, and  a  slide  on  the  sound-curve  provided  50 
with  a  spring  -  pt-essied  styltis  ehgaging  the 
sound-curve,  substantially  as  described. 

7.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  vibratable  strip  having 
a  sound-record  thereon,  and  a  body  portion  55 
adapted  to  vibrate  in  unison  therewith  ar- 

ranged at  the  end  thereof,  substantially  as 
described. 

8.  In  an  apparatus  of  the  class  described, 
the  combination  ofa  vibratable  I'esonant  body  60 
portion , and  a  vibratable  strip  having  a  sou  nd- 
record  thereon  connected  with  and  extending 
at  an  angle  from  the  surface  of  such  body  por- 

tion, substantially  as  described. 
9.  In  an  apparatus  of  the  class  described,  65 

the  combination  of  a  vibratable  strip  having 
a  sound-record  thei*eon  embodying  a  line  of 
sound-record  indentations,  and  a  vibratable 
resonant  body  portion  attached  thereto  at  a 
point  beyond  the  end  of  the  line  of  indenta-  70 
tions,  substantially  as  described. 

10.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  vibratable  strip  having 
sound-record  indentations  extending  longitu- 

dinally thereof,  and  a  vibratable  body  por-  75 
tion  attached  thereto  and  adapted  to  vibrate  in 
unison  therewith,  substantially  as  described. 

11.  In  an  apparatus  of  the  class  described, 

a  vibratable  strip  portion  having  sound-rec- 
ord  indentations   extending   longitudinally  80 

thereof,  and  a  resonant  bodj^  portion  adapted 
to  vibrate  in  unison  with  the  record  portion, 
substantially  as  described. 

THOMAS  B.  LAMBERT. 

Witnesses: 
Annie  C.  Courtenay, 
Harry  Irwin  Cromer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Jakob  Billing,  a 

citizen  of  tlieLTnited  States,  residing  at  Phila- 
delphia, in  the  countj^  of  Philadelphia  and 

5  State  of  Pennsylvania,  have  invented  a  new 
and  useful  Repeating  Mechanism  for  Grapho- 
phoQcs,  of  which  the  following  is  a  specifica- 
tion. 

My  invention  relates  to  repeating  mechan- 
lo  ism  forgraphophones,  mj' object  being  to  pro- 

vide automatic  means  for  returning  the  nee- 
dle after  it  has  traversed  the  record  back  to 

the  initial  position. 
Referring  to  the  drawings,  Figure  1  is  a 

15  planviewof  my  device  in  the  initial  position — 
that  is,  the  beginning  of  the  record.  Fig.  2 
is  a  side  view  of  same.  Fig.  3  is  an  end  view 
of  same.  Fig.  4  is  a  detail,  slightly  enlarged, 
of  the  shoe. 

20  Similar  numerals  refer  to  similar  parts 
throughout  the  several  views. 

1  represents  the  revolving  record-table,  the 
record-score  being  in  a  horizontal  plan  and 
in  a  spiral  from  the  outer  circumference  to- 

25  ward  the  center.  The  arm  2,  carrying  the  re- 
I)roducer  3  and  needle  4,  is  pivoted  on  a  hori- 

zontal pivot  5  to  post  6,  which  is  in  turn  piv- 
oted vertically  at  7  to  bracket  8,  so  that  as  the 

record-table  1  travels  in  the  direction  shown 
30  by  the  arrow  in  Fig.  1  the  needle  4  is  carried 

toward  the  center  of  the  table  to  the  end  of 
the  record-score.  At  the  end  of  the  record- 
score  a  continuing-groove  9  is  provided  in  the 
surface  of  the  record-table  having  an  accen- 

35  tuated  spiral  which  serves  to  carry  the  nee- 
dle to  the  position  toward  the  center  of  the 

table  in  which  the  point  10  of  the  extension 
11  from  the  reproducer  3  cooperates  with  an 
inclined  spiral  groove  12  in  post  13,  which  is 

40  rigidly  secured  to  the  record-table  and  adapt- 
ed to  rotate  with  it.  This  serves  to  raise  the 

reproducer  and  needle  out  of  engagement 
with  the  record-table.  The  groove  12  then 
extends  outwardly  along  the  arm  l-l  for  the 

45  piii'pose  hereinafter  described.  By  the  gear- 
wheels 15  and  16  beneath  the  record-table  1 

motion  is  communicated  from  the  driving- 
shaft  17  to  the  horizontal  shaft  18,  which  ter- 

minates in  an  attenuated  shaft  19.     Secured 
50  to  the  arm  2,  about  midway  its  extremities, 

is  the  downwardly-extending  member  20,  car- 
rj'ingat  its  lower  extremity  an  approximatelj' 

horizontal  extension  or  shoe  21,  having  a  lat- 
erallj'-exlending  offset  from  the  plane  of  the 
part  20  toward  the  revolving  table  and  pro-  55 
vided  at  its  under  side  with  a  suitable  surface 
22,  such  as  rubber  or  leather,  for  f rictional 
contact  witli  the  revolving  shaft  19. 

Referring  to  Fig.  2,  it  will  be  seen  that 
when  the  needle  is  in  the  operative  position  60 
in  engagement  with  the  record  the  lateral  ex- 

tension of  the  shoe  21  lies  beneath  the  shaft 

19  and  travels  entirel}' beneath  said  shaft  19 
prior  to  the  engagement  of  projection  10  with 
spiral  incline  groove  12.  It  is  then  raised  65 
by  this  spiral  incline  12,  the  arm  being  raised, 
as  above  described,  lifting  the  needle  above 
the  record  and  carrying  the  shoe  21  to  an  ele- 

vation above  the  revolving  shaft  19.  The  point 
10  then  traveling  along  the  groove  12  is  car-  70 
ried  outwardly  to  the  end  of  the  extension 
14.  This  reverses  the  horizontal  movement 
of  the  arm  2.  so  that  when  the  point  10  leaves 
the  groove  12  at  the  end  of  projection  14  the 
laterally-extending  part  of  the  shoe  21  is  rest-  75 
ing  upon  the  revolving  shaft  19,  which  by 
its  frictional  engagement  with  the  surface  22 
of  projection  21  carries  the  arm  back  gradu- 

ally to  the  initial  position,  so  that  when  the 
extension  21  leaves  the  shaft  19,  as  shown  in  80 
Fig.  1,  the  needle  has  been  brought  into  a  po- 

sition to  engage  with  the  beginning  of  the 
record,  the  incline  of  projection  21  being 
nicely  adjusted,  so  as  to  deliver  the  needle 
back  to  the  record  without  unnecessary  im-  85 
pact.  A  stop  23,  preferably' of  incline  resili- 

ent material,  may  be  provided  to  positively 
limit  the  return  movement  of  said  needle  and 
then  permit  it  to  slide  quietly  into  position. 
What  I  claim  is —  90 
1.  In  a  repeating  mechanism  for  grapho- 

phones  a  lifting  device  provided  with  a  spiral 
incline  groove  rotatable  with  the  record-table 
and  a  projection  connected  with  the  repro- 

ducer adapted  to  engage  in  said  spiral  incline  95 
groove  for  lifting  the  reproducer-needle  from 
engagement  with  the  record-table. 

2.  In  a  repeating  mechanism  for  grapho- 
phones  a  centrally-located  projection  from 
the  record-table  provided  with  a  spiral  in-  100 
dine  groove,  said  groove  first  contracting  and 
then  expanding,  and  a  projection  connected 
with  the  reproducer  adapted  to  engage  with 
said  groove  to  lift  the  reproducer-needle  from 
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engagement  with  the  record  -  table  and  re- 
verse the  horizontal  movement  of  said  repro- 

ducer. 

3.  In  a  repeating  mechanism  for  grapho- 
5  phones  a  centrally-located  projection  from 

the  record-table  provided  with  a  spiral  in- 
cline groove,  said  groove  first  contracting  then 

expanding,  a  projection  connected  with  the 
reprod  ucer  adapted  to  engage  with  said  groove 

lo  to  lift  the  reproducer -needle  from  engage- 
ment with  the  record-table  and  reverse  the 

horizontal  movement  of  said  reproducer,  and 
frictional  means  for  carrying  the  reproducer 
back  to  the  initial  position  after  it  leaves  said 

15  spiral  incline  groove. 
4.  In  a  repeating  mechanism  for  grapho- 

phones  the  combination  of  a  spiral  groove  in 
the  record-table  for  cooperating  with  the  nee- 

dle to  continue  the  movement  of  the  repro- 
20  ducer  toward  the  center  of  the  record-table, 

a  centrally-located  post  rotatable  with  the 
record-table  provided  with  a  spiral  groove 
first  ascending  and  contracting  then  expand- 

ing horizontally,  a  projection  connected  with 
25  the  reproducer  adapted  to  engage  with  said 

groove  to  lift  the  reproducer  from  the  record- 
table  and  change  its  direction  of  motion,  a 
shoe  connected  with  the  reproducer-support- 

ing means  and  a  rotatable  shaft  adapted  to 
30  cooperate  with  the  shoe  to  complete  the  re- 

turn movement  of  the  reproducer  to  the  ini- 
tial position. 

5.  In  a  repeating  mechanism  for  grapho- 
phones  the  combination  of  a  lifting  device 

35  provided  with  a  spiral  incline  contracting  and 
expanding  groove  centrally  located  and  ro- 

tatable with  the  record-table,  a  projection  con- 
nected with  the  reproducer  for  cooperating 

with  said  groove  a  rotatable  shaft  and  an  arm 
40  connected  with  the   reproducer -supporting 

means  having  frictional  engagement  with  the 
rotatable  shaft. 

6.  In  a  graphophone  having  a  horizontal 
piano-surface  record-table,  a  spirally-grooved 
post  centrally  disposed  and  rotatable  with  45 
said  table,  said  spiral  groove  first  contract- 

ing then  expanding,  a  reproducer-supporting 
arm,  a  projection  connected  therewith  to  co- 

operate with  the  spiral  groove,  a  rotatable 
shaft  and  means  for  communicating  motion  50 
thereto   in  connection  with  the  movement  of 
the  table  and  a  member  connected  with  the 

reproducer-supporting  arm  having  frictional 
engagement  with  the  rotatable  shaft  after  the 
disengagement  of  the  cooperating  projection  55 
and  spiral  groove,  substantially  as  described. 

7.  In  a  repeating  mechanism  for  grapho- 
phones  a  rotatable  shaft  driven  by  the  rec- 

ord-driving mechanism,  a  friction-shoe  con- 
nected to  the  repi'odueer-supporting  arm  to  60 

cooperate  with  said  rotatable  shaft  and  auto- 
matic means  for  lifting  the  reproducer  out  of 

engagement  with  the  record-table  and  for  car- 
rying the  friction-shoe  into  cooperation  with 

the  rotatable  shaft.  65 

8.  In  a  repeating  mechanism  for  grapho- 
phones  a  rotatable  shaft  driven  by  the  record- 
driving  mechanism,  a  friction-shoe  connected 
to  the  reproducer-supporting  arm  to  cooper- 

ate with  said  rotatable  shaft  and  automatic  70 
means  for  lifting  the  reproducer  out  of  en- 

gagement with  the  record-table  and  for  carry- 
ing the  friction- shoe  into  coiiiieration  with  the 

rotatable  shaft,  and  an  inclined  resilient  stop 
to  limit  the  return  movement  of  the  repro-  75 
ducer  and  to  guide  it  into  the  initial  position. 

JOH.  JAKOB  BILLING. 
Witnesses: 

John  Thiel, 
Mae  IIofman. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  John  F.  Luscobib,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

Massachusetts,  have  invented  certain  new 
and  useful  Improvements  in  Means  for  Regu- 

lating the  Tension  of  Diaphragms  of  Sound- 
Producing  Instruments;  and  I  do  hereby  de- 

clare that  the  following  is  a  full,  clear,  and 
exact  description  of  the  same,  reference  being 
had  to  the  annexed  drawings,  making  a  part 
of  this  specification,  and  to  the  letters  of  ref- 

erence marked  thereon. 
The  present  invention  has  for  its  object  to 

provide  means  for  regulating  the  tension  of 
the  diaphragm  of  sound  recording,  reproduc- 

ing, and  transmitting  instruments,  such  as 
phonographs,  gramophones,  graphophones, 
and  similar  instruments  where  a  reproducer- 
diaphragm  is  employed;  and  it  consists  in 
the  means  substantially  as  shown  in  the  draw- 

ings and  hereinafter  described  and  claimed. 
Figure  1  of  the  drawings  is  a  sectional  ele- 

vation of  a  reproducer-head  embodying  my 
invention;  Fig.  2,  a  plan  view  of  the  com- 

pressor-ring; Fig.  3,  a  sectional  elevation  of 
the  usual  clamping-plate  with  tubular  exten- 

sion, showing  the  presser-ring  formed  upon 
the  under  side  of  the  plate  in  place  of  being 

30  independent  thereof. 
In  the  accompanying  drawings,  A  repre- 

sents the  usual  frame,  to  which  the  repro- 
ducer-diaphragm B  is  connected  through  the 

medium  of  the  plate  or  disk  C  and  the  usual 
35  screw-ring  U,  the  reproducer-lever  E  and  its 

connections  being  of  the  ordinarj'  construc- 
tion. 

The  several  parts  comprising  the  repro- 
ducer-head, as  above  described,  are  of  the  or- 

40  dinary  construction  and  is  one  of  many  forms 
of  heads  that  may  be  used  to  illustrate  the  ap- 

plication of  my  invention  thereto,  the  dia- 
phragm being  of  any  suitable  material,  either 

metallic,  animal,  or  vegetable,  although  I  pre- 
fer to  use  vellum  or  similar  material. 

With  relation  to  the  reproducer-diaphragm 
I  find  it  necessary  that  some  means  should 
be  provided  by  wiiich  the  tension  thereof  may 
be  controlled  and  regulated,  so  that  all  blast- 

50  ing  and  harsh  tones  may  be  obviated  and  a 
more  perfect  action  of  the  diaphragm  secured. 

To  i-egulate  or  adjust  the  tension  of  the  dia- 

phragm, there  is  provided  a  ring  F,  which  I 
term  a  "pressure-ring,"  that  is  adapted  to 
bear  down  upon  the  face  of  the  diaphragm,  55 
and  by  pressure  thereon  the  lension  of  said 
diaphragm  will  be  regulated,  the  pressure  of 
the  ring  being  secured  by  the  screw-ring  D 
upon  the  disk  C,  thereby  increasing  the  ex- 

cellency of  the  tone  reproduction  and  remov-  60 
ing  all  "scratching"  and  "blasting"  hereto- 

fore existing.     The  pressure  ring  or  device 
F  can  be  brought  with  more  or  less  pressure 
upon  the  diaphragm  to  suit  any  record  by 
simply  tightening  or  loosening  the  screw-ring  65 
D,  thus  increasing  or  decreasing  the  vibra- 

tions as  circumstances  require. 

In  place  of  having  the  pressure-ring  inde- 
pendent, as   shown  in  Figs.  1  and  2  of  the 

drawings,  the  ring  may  be  formed  with  or  in-  70 
tegral  with  the  disk  or  plate  C,  as  shown  in 
Fig.  3  of  the  drawings. 

The  diaphragm  B  is  held  between  two  flat 
clamping-rings  G  H,  and  said  rings,  with  the 
diaphragm,are  independent  of  and  removable  75 
from  the  reproducer-head,  the  lower  one  of 
the  rings  resting  upon  the  flange  I  of  the 
frame  A.    The  diaphragm,  withits  twoclamp- 
ing-rings,  being   independent  of  the  repro- 

ducer-head ma}'  be  readily  removed  and  re-  80 
placed  by  a  new  one  or  may  be  used  with  any 
other  form  of  head,  as  found  desirable.    The 
disk  or  plate  C  has  a  circumferential  shoul- 

der J,  which  extends  slightly  below  the  un- 
der side  of  the  disk  or  i)late  to  form  a  stop  in  85 

limiting  the  downward  movement  thereof. 
As  will  be  seen  in  Fig.  1,  the  ring  F  bears 

on  the  diaphragm  inside  the  clamping-rings, 
and  the  riug  is  of  such  height  as  to  prevent 
contact  of  the  disk  C  with  the  clamping-ring  90 
next  adjacent,  and  the  ring  D  bears  on  the 
disk  at  a  point  out  of  the  plane  of  the  ring  F, 
so  that  the  pressure  of  the  ring  D  is  not  di- 

rectly on  the  ring  F.  B^^  this  arrangement 
of  parts  I  have  obtained  better  results  and  95 
obviate  all  harshness  and  secure  a  nicety  of 

adjustment. 
Having  now  fully  described  my  invention, 

what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is —  100 

1.  In  a  sound  reproducing,  recording  or 
transmitting  instrument,  a  suitable  frame,  a 
reproducer-diaphragm  secured  between  rings 
at  its  outer  edge,  said  rings  being  removably 
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supported  in  the  frame,  a  pressure-ring  of  less 
diameter  than  the  outer  ring  and  held  within 
the  same  and  supported  upon  the  diaphragm 
and  of  greater  thickness  than  said  rings,  a 

5  disk  or  plate  above  the  pressure-i'ing  to  give 
pressure  thereto,  and  said  disk  engaging  the 
pressure-ring  out  of  the  plane  of  rings,  and  a 
screw-ring  engaging  the  screw-threads  of  the 
frame  and  adapted  to  force  the  disk  or  plate 

lo  against  the  pressure-ring,  the  said  pressure- 
ring  being  retained  between  the  upper  ring 
and  the  said  plate,  all  substantially  as  shown 
and  described. 

2.  In  a  sound    recording,  reproducing  or 
15  transmitting  instrument,  a  suitable  frame,  a 

reproducer-diaphragm,  removable  rings  be- 
tween which  the  diaphragm  is  held,  an  inde- 

pendent pressure -ring  bearing  on  the  dia- 
phragm inside  said  rings  and  of  greater  thick- 

ness than  the  adjacent  ring,  and  a  disk  or 
plate  resting  thereon  and  provided  with  a  cir- 

cumferential shoulder  upon  its  under  side  to 
act  as  a  stop,  and  against  the  inner  wall  of 
which  the  pressure-ring  may  bear,  and  a  screw- 
ring  bearing  on  the  outer  edge  of  the  said 
disk  out  of  the  plane  of  the  pressure-ring,  sub- 

stantially as  and  for  the  purpose  described. 
In  testimony  that  I  claim  the  above  I  have 

hereunto  subscribed  my  name  in  the  presence 
of  two  witnesses. 

JOHN  F.  LUSCOMB. 
Witnesses: 

W.  A.  Greaves, 
Joseph  P.  Silsby. 

25 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Bernard  Kaplan,  a 

citizen  of  the  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  certain  new  and  use- 
ful Improvements  in  Matrices  for  Making 

Gramophone,  Zonophone,  or  Similar  Records; 
and  I  do  hereby  declare  the  following  to  be 
a  full,  clear,  and  exact  description  of  the  in- 

jo  vention,  such  as  will  enable  others  skilled  in 
the  art  to  which  it  appertains  to  make  and 
use  the  same,  reference  being  had  to  the  ac- 

companying drawings,  and  to  letters  of  ref- 
erence marked  thereon,  which  form  a  part  of 

15  this  specification. 
This  invention  relates  to  matrices  used  in 

the  molding  or  manufacture  of  talking-ma- 
chine records,  which  have  the  general  form 

of  a  disk;  and  the  objects  of  the  invention 
20  are  to  strengthen  the  middle  of  the  matrix 

around  the  hole  or  opening  for  the  center-pin 
of  the  dies,  to  thus  increase  the  durability  of 
the  matrix,  to  obtain  more  perfect  records, 
and  to  secure  other  advantages  and  results, 

25  some  of  which  may  be  referred  to  hereinaf- 
ter in  connection  with  the  description  of  the 

working  parts. 
The  invention  consists  in  the  improved 

matrix  for  making  records  for  gramophones, 
30  zonophones,  &c,  and  in  the  arrangements 

and  combinations  of  parts  of  the  same,  all 
substantially  as  will  be  hereinafter  set  forth, 
and  finally  embraced  in  the  clauses  of  the 
claim. 

35  Referring  to  the  accompanying  drawings, 
in  which  like  letters  of  reference  indicate  cor- 

responding parts  in  each  of  the  several  fig- 
ures. Figure  1  is  a  plan  of  a  pair  of  dies  with 

a  matrix  of  my  impi-oved  construction  in  po- 
40  sition  therein,  the  upper  die  -  plate  being 

broken  awaj''  to  show  the  construction  more 
clearly.  Fig.  2  is  a  central  cross-section  as 
on  line  a;,  Fig.  1,  the  die-plates  being  slightly 
separated.     Fig.  3  is  a  plan  of  a  certain  washer 

45  in  which  my  invention  particularly'  inheres; 
and  Figs.  4  and  5  are  central  detail  sections 
of  the  middle  portions  of  matrices  on  an  en- 

larged scale,  the  latter  showing  the  applica- 
tion of  my  invention  to  a  solid-copper  ma- 

go  trix. 
In  said  drawings,  2  indicates  the  lower  of 

a  pair  of  die-plates  such  as  are  commonly 

used,  said  die-plate  having  a  central  recess 
or  depression  .3,  in  the  bottom  of  which  the 
matrix  4  is  laid.  A  suitable  quantity  of  the  55 

composition  or  substance  from  which  the  rec- 
ord is  to  be  made  is  then  laid  upon  the  ma- 
trix and  the  upper  die-plate  5,  which  is  plane 

at  its  lower  face,  is  forced  down  upon  the  lower 
die-plate  2  with  a  pressure  of  several  thou-  60 
sand  pounds,  more  or  less,  said  die-plate  be- 

ing preferably  hot.  This  spreads  out  the 
composition  or  stock,  forcing  it  into  the 
grooves  and  markings  of  the  face  of  the  ma- 

trix and  filling  the  recessed  chamber  3  of  the  65 
lower  die-plate.  Any  overflow  escapes  into 
a  gutter  or  groove  6  around  the  die-cham- 

ber 3. 
The  lower  die-plate  2  is  i^rovided  with  the 

usual  dowel-pins  7,  adapted  to  enter  sockets  70 
8  in  the  upper  plate  5,  and  at  the  center  of 
said  lower  die-plate  is  an  upright  pin  9,  which 
forms  the  central  opening  commonly  found 
in  records  of  the  class  to  which  this  invention 
relates.  75 
The  matrix  4  most  eommonl}"  employed 

comprises  a  thin  sheet  or  facing  10,  of  copper, 
formed  by  the  process  of  electrotyping  and 
l^rovided  with  a  backing  11,  of  lead  or  the 
like.  This  after  being  planed  at  the  back  is  80 
put  in  a  lathe  and  turned  down  at  the  edges, 
as  well  as  bored  at  the  center  to  form  tbe 

hole  12  for  the  center -pin  9.  In  practice, 
howevei*,  it  has  been  found  that  with  a  ma- 

trix of  this  construction  the  composition  or  85 
stock  under  the  tremendous  pressure  of  the 
dies  will  ''flow"  in  between  the  walls  of  the 
central  aperture  12  and  the  pin  9  to  a  greater 
or  less  extent  and  force  the  edges  of  the  ma- 

trix around  said  central  aperture  12  upward  90 
and  outward.  This  produces  a  sort  of  bur 
or  hub  on  the  matrix  and  a  corresponding 
depression  in  the  record,  as  well  as  forming 
a  kind  of  flange  around  the  center  hole  of  the 
record.  The  matrix  has  to  be  hammered  flat  95 
again,  and  this  is  apt  to  batter  and  disfigure  it. 
The  purpose  of  my  invention  is  to  so 

strengthen  the  central  part  of  the  matrix  that 
it  will  withstand  the  tendency  of  the  tremen- 

dous pressure  of  the  dies  to  force  it  out  of  100 
shape.  To  this  end  I  provide  the  matrix 
with  a  central  bushing  13,  preferablj'  of  steel 
or  iron,  which  will  be  unaffected  by  the  pres- 

sure.   This  busliing  is  preferably  applied  as 
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a  disk  to  the  central  part  of  the  back  of  the 
copper  face  10  in  making  the  matrix  and  the 
lead  backing  11  flowed  around  said  disk. 
Then  after  planing  and  turning  the  matrix, 

5  as  usual,  it  is  bored  through  the  disk  to  form 
the  central  opening  12.  The  peripherj^  of  said 
bushing  13  may  be  oppositely  beveled,  as  at 
14,  Figs.  2  and  3,  or  grooved  or  undercut  in 
any  suitable  manner,  as  indicated  at  15  in 

lo  Fig.  4  or  18  in  Fig.  5,  so  as  to  engage  with  the 
lead  backing  when  said  lead  is  poured  around. 
The  edges  of  the  bushing  may  also  be  radially 
notched,  as  at  16,  in  order  to  hold  it  more 
firmly  against  any  possible  rotation,  or  other 

15  equivalent  means  may  be  emploj'ed  for  this 
purpose. 

Obviously  ray  invention  can  be  applied  to 
a  solid-copper  matrix  17,  if  desired,  as  shown 
in  Fig.  5,  the  bushing  in  this  case  being  pref- 

20  erably  applied  to  the  mold  in  electrotyping 
and  the  copper  deposited  directly  there- 
aronnd. 

Having  thus  described  the  invention,  what 
I  claim  as  new  is — 

25  1.  A  matrix  for  making  records  for  gramo- 
phones, zouophones,  &c.,  having  at  its  center 

a  bushing  of  more  resisting  material  than  the 

bodj'^  of  the  matrix. 
2.  A  matrix  of  the  character  described,  hav- 

30  ingat  its  center  a  disk  of  material  harder  than 
the  body  of  the  matrix,  said  matrix  having  a 
central  perforation  through  said  disk. 

3.  A  matrix  of  the  character  described,  com  - 
prising  a  discous  body  portion  with  a  central 

35  bushing  in  the  plane  of  said  body  and  being 
of  harder  material. 

4.  A  matrix  for  making  records  for  gramo- 
phones, zonophones,  &e.,  comprising  a  facing 

10,  of  copper  or  the  like,  a  backing  11,  of 
40  lead  or  similar  material,  a  bushing  13,  of  iron 

or  steel  at  the  center  of  the  matrix  and  in  the 
plane  of  the  backing  11,  said  matrix  being 
perforated  through  said  bushing. 

5.  A  matrix  for  making  records  for  gramo- 
45  phones,  zonophones,  &c. ,  comprising  a  facing 

10,  of  copper  or  the  like,  a  backing  11,  of 
lead  or  similar  material,  and  a  bushing  of  ma- 

terial harder  than  the  backing  inserted  into 
said  backing,  the  matrix  being  apertured 
through  said  bushing.  50 

6.  A  matrix  for  making  records  for  gramo- 
phones, zonophones,  tfcc,  comprising  a  copper 

face  10,  a  dislc  13,  applied  to  the  back  there- 
of, and  a  backing  of  lead  or  the  like  around 

said  disk,  said  disk  being  more  resistive  ma-  55 
terial  than  the  backing,  and  the  matrix  being 
perforated  through  said  disk. 

7.  The  herein -described  matrix,  having  a 
facing  10,  a  bushing  13,  centrally  disposed  at 
the  back  of  said  facing,  and  a  backing  11,  60 
around  said  bushing,  said  bushing  being  of 
more  resistive  material  than  the  backing  and 
held  in  place  thereby. 

8.  The  herein -described  matrix,  having  a 
facing  10,  a  center  bushing  13,  and  a  backing  65 
12,  around  said  bushing,  said  bushing  being 
of  harder  material  than  the  backing  and  be- 

ing adapted  at  its  peripheral  edges  to  be  over- 
lapped by  said  backing  and  held  in  place. 

9.  The  herein -described  matrix  having  a  70 
facing  10,  a  center  bushing  13,  and  a  backing 
11,  around  said  bushing,  said  bushing  being 
of  harder  matei'ial  than  said  backing  and  be- 

ing shaped  in  plan  to  be  held  against  rotation 
by  said  backing.  75 

10.  A  matrix  for  making  records  for  gramo- 
phones, zonophones,  &c.,  having  a  central 

bushing  of  material  harder  than  the  body  of 
the  matrix,  said  bushing  being  embedded  in 
said  body  of  the  matrix  and  held  thereby.       80 

11.  A  matrix  for  making  records  for  gramo- 
phones, zouophones,  &e.,  having  a  central 

bushing  of  material  harder  than  the  body  of 
the  matrix,  said  bushing  engaging  at  its  edges 

■with  the  said  body  of  the  matrix  to  prevent  85 
displacement. 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  22d  day  of 
October,  1901. 

BERNARD  KAPLAN. 

Witnesses: 
Chakles  II.  Pell, 
C.  B.  Pitney. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  697,969,  dated  April  23,  1902. 

Application  filed  May  2,  1900,    Serial  No.  15,221,    (No  model,) 

To  all  ivJiom  it  mciy  conceTn: 
Be  it  known  that  I,  Gianni  Bettini,  a  citi- 

zen of  the  United  States,  and  a  resident  of  110 
Fifth  avenue,  New  York  city,  in  the  county 

5  of  New  York  and  State  of  New  York,  have  in- 
vented certain  n&w  and  useful  Improvements 

in  Phonographs  and  Graphophones,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
lo  phonograph  and  graphophone  mechanism, 

and  has  for  its  objects  improvements  in  the 
carrier  for  the  recorder  or  reproducer,  im- 

provements in  the  manner  of  mounting  the 
shaft  carrying  the  record-cylinder,  and  im- 

15  provements  in  the  manner  of  regulating  the 
speed  at  which  the  cylinder  in  the  act  of  re- 

production may  be  rotated  in  order  to  repro- 
duce the  recorded  matter  with  the  exact  ca- 

dence in  which  it  was  recorded  upon  the  cyl- 
20  inder. 

A  further  object  of  the  invention  is  the  gen- 
eral simplification  of  the  various  adjuncts  of 

a  phonograph  or  graphophone. 
With  these  objects  in  view  the  invention 

25  consists  in  the  formation,  construction,  and 
combination  of  parts  hereinafter  described 
and  claimed. 

In  the  accompanying  drawings,  which  form 
a  part  of  this  specification,  Figure  1  repre- 

^o  seuts  in  front  elevation  a  phonograph  em- 
bodying the  features  of  my  invention.  Fig. 

2  represents  the  same  in  plan  view.  Fig.  3 
is  an  end  view  thereof.  Figs.  4,  5,  G,  and  7 
represent  modifications  in  details. 

In  phonographs  and  graphophones  it  is 
usual  to  provide  for  the  mandrel  which  car- 

ries the  cylinder  a  bearing  at  only  one  end 
thereof,  so  that  the  cylinder  may  be  readily 
applied  and  removed  from  the  other  or  free 
end.  In  this  manner  of  mounting  the  cylin- 

der it  is  next  to  impossible  to  prevent  the 
movement  of  the  free  or  unsupported  end  of 
the  mandrel  during  operation.  This  defect 
is  remedied  in  the  present  invention  by  pro- 

viding a  bearing  for  both  ends  of  the  man- 
drel. In  this  improved  construction  it  is  of 

course  necessary  that  the  bearing  at  what  was 
formerly  the  free  end  of  the  mandrel  should 
be  removable  in  order  that  the  cylinder  may 

50  be  applied  to  and  removed  from  the  mandrel. 
For  this  purpose  said  bearing  is  mounted  iu 

a  hinged  or  pivoted  arm.  Such  an  arm  is  illus- 
trated at  10.  This  arm  may  be  pivotally 

mounted  upon  the  machine  in  any  suitable 
way.  It  is  shown  in  Fig.  1  as  mounted  by  55 
means  of  cone-bearings  between  a  post,  as  11, 
and  an  intermediate  post  12.  The  diaphragm- 
carrier  is  moved  from  a  feed-screw  in  a  well- 
known  manner.  This  feed-screw  13  in  the 
form  of  machine  shown  is  mounted  in. line  60 
with  the  bearings  of  the  arm  10,  and  for  this 
purpose  the  cone  in  the  intermediate  post  12 
may  be  made  double,  serving  as  a  bearing  for 
the  adjacent  ends  of  both  of  these  parts. 

In  the  free  end  of  the  arm  10  is  mounted  a  65 
cone  14,  which  serves  as  a  bearing  for  the  end 
of  the  mandrel  15.     This  cone  must  be  pro- 

vided with  a  horizontal  movement,  by  which 
it  may  be  retracted  from  the  maudrel  when 
it  is  desired  to  swing  the  arm  away  from  the  70 
end  of  the  mandrel.     For  this  purpose  said 

cone  is  preferably  mounted  upon  a  rod  ex- 
tending through  the  arm  10  and  provided  at 

its  end  opposite  the  cone  with  a  milled  head. 
A  spring  is  also  placed  upon  this  rod  between  75 
the  cone  and  the  arm  10  for  holding  the  cone 
in  the  bearing  at  the  end  of  the  mandrel.     At 
the  side  of  the  arm  opposite  to  the  spring 

there  is  also  placed  upon  said  rod  an  adjust- 
able collar,  as  16,  by  which  the  pressure  of  8c 

the  cone  against  the  mandrel  may  be  regu- 
lated. The  opposite  end  of  the  mandi'el  passes 

through  a  support,  as  17,  which  serves  to 
hold  the  mandrel  in  its  approximate  position 
while  the  arm  10  is  removed  from  the  end  85 
thereof,  but   does  not  engage  the  mandrel 
when  in  operation,  since  it  is  held  free  from 
said  support  between  the  cone-bearing  just 
described  and  the  cone-bearing  18  at  its  oppo- 

site end.     The  latter    cone  is    adjustably  90 

mounted  in  a  sleeve  19,  removably  secui-ed 
in  the  post  or  upright  20,  said  cone  being 
fixed  in  position  after  adjustment  by  means 
of  a  set-screw,  as  indicated.     The  end  of  the 
mandrel  supported  by  this  cone  is  preferably  95 

provided  with  a  head  20',  seated  in  said  up- 
right 20,  as  indicated.     This  head  prevents 

any  accidental  displacement  of  the  mandrel 
while  the  bearing-in  arm  10  is  out  of  engage- 

ment therewith.     This  head  might  also  serve  loc 
as  a  means  of  holding  the  mandrel  in  sub- 

stantially normal  position  during  the  removal 
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of  the  cone  14  therefrom,  in  which  instance 

the  supplemental  support  17  may  be  (iis- 
pensed  with. 

To  insure  the  maintenance  of  the  bearing 
5  carried  bj^  the  arm  10  in  alineraent  with  the 
mandrel  and  its  opposite  bearing,  said  arm 
may  rest  upon  the  abutment,  as  22,  provided 
t  herefor  on  the  pedestal.  It  may  be  retained 

npou  said  abutment  by  means  of  a  U -spring, 
ro  as  seen  at  21,  the  curved  ends  of  said  spring 

taking  into  slight  depressions  on  the  sides  of 

arm  10,  as  indicated  at  21'  in  Fig.  3. 
In  mounting  the  mandrel  in  bearings  at 

both  ends,  substantially  in  the  manner  de- 
15  seribetl,  and  especially  by  the  use  of  cone- 

bearings  therefor,  it  will' never  vary  from  a 
fixed  position,  thereby  materially  aiding  in 
the  production  of  a  perfect  record  and  in  a 
perfect  reproduction  thereof. 

20  Another  mode  of  construction  for  the  re- 
movable bearing  and  another  manner  for 

mounting  the  same  is  illustrated  in  Figs.  4, 
5,  and  G.  Therein  said  arm  10  is  shown  as 
mounted,  by  means  of  a  shaft  25,  in  a  couple 

25  of  posts  23  24  near  the  back  of  the  machine. 

Upon  the  shaft  25  is  a  spring  mounted  be- 
tween a  collar  on  the  shaft  and  the  post  24. 

This  is  intended  to  hold  the  cone  2G,  carried 
by  the  free  end  of  the  arm,  into  engagement 

30  v/ith  the  bearing  in  the  end  of  the  mandi-el. 
This  cone  is  adjustable  in  said  arm  by  means 

of  set-screw  26'  to  regulate  its  engagement 
with  said  bearing.  The  stop  for  limiting  the 
movement  of  this  arm  consists  of  a  pin,  as 

35  10',  which  when  the  cone  is  in  the  bearing 
rests  in  an  aperture  24'  in  tlie  post  24,  but 
which  rides  upon  the  face  of  said  post  when 
the  cone  is  disengaged  from  said  bearing  and 
the  arm  is  thrown  back  for  the  application 

40  of  a  cj'linder  to  the  mandrel  or  the  removal 
thereof. 

The  speaker-arm  or  that  by  which  the  re- 
corder and  reproducer  are,  in  effect,  carried 

is  in  the  present  invention  formed  in  such  a 

45  way  as  to  provide  a  ready  application  there- 
to of  either  the  recorder  or  reproducer  and 

the  ready  replacement  of  one  by  the  other 
and  also  for  its  own  speedy  removal  from  the 
vicinity  of  the  cylinder.     This  arm  is  illus- 

50  trated  at  27.  It  has  at  its  rear  end  a  sleeve 

27"^,  termed  the  "back-rod"  sleeve.  Thence 
it  arches  over  the  cylinder  toward  the  front 
of  the  machine  and  is  curved  to  the  right 
and  forms  at  its  free  end  a  support  or  rest 

55  for  the  forward  end  of  the  frame  carrying  the 
diaphragm  and  appurtenances  of  the  recorder 
and  reproducer.  This  frame  is  removably 
supported  in  the  projection  38,  extending  up- 

wardly from  the  back-rod  sleeve.     Through 
60  this  end  of  said  frame  passes  an  adjustable 

pin  27',  held  in  place  by  a  set-screw.  This 
pin  engages  said  rest,  and  by  it  said  frame 
may  be  adjusted  with  respect  to  said  arm. 
The  forward  end  of  the  arm  27  is  provided 

65  with  any  suitable  form  of  lifting  lever  mech- 
anism, which  in  turn  rests  and  rides  upon  the 

straight  edge  28. 

There  is  no  novelty  claimed  for  the  lifting 
lever  mechanism  seen  in  Figs.  1  and  2  nor 

for  the  manner  of  attachment  of  the  repro-  70 
ducer-frame  to  the  projection  38,  since  they 
form  parts  of  the  device  disclosed  in  Patent 
No.  043,183,  granted  to  me  February  13, 1900. 
Said  lifting  mechanism  consists  of  a  cam  pro- 

vided with  an  antifriction-roller  29'  and  is  75 
shifted,  hy  means  of  the  T-head  29,  to  raise  or 
lowerthe  stylusof  thediaphragm  with  respect 
to  the  cylinder. 

An  improved  form  of  lifting-lever  is  seen 
in  Figs.  4,  5,  and  7.  Therein  the  roller  that  80 
rides  on  the  straight  edge  is  mounted  in  the 
end  of  a  lever,  as  39,  which  is  pivoted  in  the 
end  of  the  arm  27  under  the  rest.  A  handle, 
as  40,  serves  to  throw  the  lever  to  bring  the 

roller  under  the  rest,  as  in  Fig.  5,  thereb}''  85 
raising  the  stylus  from  the  cylinder,  or  to  1 
throw  it  to  the  side,  as  seen  in  Fig.  4,  to  lower  ] 
the  stylus  upon  the  cylinder.  The  curved 
projection  41  supports  the  lever  in  the  former 
position.  90 

As  alreadj^  suggested,  it  is  essential  for  the 
perfect  reproduction  of  a  record  that  the 
speed  of  the  record  when  being  reproduced 
shall  be  identical  with  that  of  the  cylinder 
during  the  act  of  recording.  To  effect  this,  95 
an  indicator  has  been  devised.  One  form 

thereof  is  illusti*ated  and  one  mode  of  appli- 
cation is  indicated  in  B'igs.  1  and  2  and  an- 

other in  Figs.  4  and  7.  This  indicator  con- 
sists in  the  main  of  a  ball-governor  mechan-  100 

ism  whose  sliding  collar  is  indicated  at  30,  4 

and  the  spring  against  which  said  collar  op-  I 
erates  is  indicated  at  31.  The  shaft  of  this 

governor  is  shown  in  Figs.  1  and  2  as  receiv- 
ing its  rotation  by  means  of  a  small  belt  or  105 

cord  32,  which  passes  from  the  sheave  31' 
thereon  around  the  pulley  33  on  the  man- 

drel 15.  The  shaft  of  the  indicator  is  mount- 
ed in  a  frame,  as  34,  which  in  turn  may  be 

suitably  supported  upon  any  part  of  the  ma-  no 
chine,  as  upon  the  post  35  or  upon  the  end 
of  the  rod  36,  which  is  mounted  in  the  upper 
ends  of  the  posts  35  and  11,  and  upon  which 

the  back-rod  sleeve  is  guided.  This  manner 
of  mounting  is  seen  in  Figs.  1  and  2.  To  the  115 

frame  34  is  attached  a  suitable  scale,  as  36^, 
over  which  travels  a  pointer  37  of  the  indica- 

tor. This  pointer  is  i^ivoted  to  the  frame  34 

and  has  a  pin  or  projection  therefrom  extend- 
ing into  a  groove  in  the  sliding  collar  30,  120 

Thus  it  will  be  seen  that  as  the  balls  of  the 

governor  move  out  and  in  the  pointer  will 

be  made  to  travel  the  scale  36^^,  and  hy  regu- 
lating the  speed  of  the  mechanism  which 

drives  the  mandrel  in  any  of  the  well-known  125 
ways  the  pointer  may  be  made  to  stand  at 

exactly  the  same  position  during  the  repro- 
duction of  a  record  that  it  occupied  during 

the  act  of  recording. 

The  preferred  form  of  combining  the  indi-   i;o 
cator  with  the  phonograph  is  illustrated  in 
Figs.  4  and  7.    Therein  the  frame  34  is  hinged 
to  the  base  of  the  phonograph  by  means  of  a 

plate  34',  and  for  the  sheave  31'  on  the  gov- 
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ernor-shaft  is  substituted  a  friction-pulley 
33',  which  engages  the  pulley  33  on  the  man- 

drel. These  pulleys  are  maintained  in  en- 
gagement by  means  of  a  spring  37',  Fig.  7. 

Obviously  this  f  rictional  pulley  may  be  main- 
tained in  engagement  with  pulley  33  by 

means  of  a  weight,  if  desired. 
Attention  is  also  called  to  the  standard  or 

pedestal  of  the  machine  in  which  the  motor 
is  mounted.  This  has  been  restricted  in  ex- 

tent from  the  usual  form  of  pedestal  and  is 
no  larger  than  is  necessary  to  furnish  the  re- 

quired area  of  top  for  the  support  of  the  su- 
perstructure carried  thereb}'.  It  is  ellipsoidal 

in  plan  and  horizontal  section  and  tapers 
from  its  base  to  its  top.  Its  restricted  di- 

mensions and  rounded  corners  reduces  the 
cost  of  manufacture  and  expense  in  shipping 
and  at  the  same  time  furnishes  a  pedestal 
more  pleasing  in  appearance  and  less  cum- 
bei'some. 

Other  modifications  than  those  already 
mentioned  may  be  made  in  the  features  em- 

bodying the  present  invention  without  de- 
25  parting  therefrom. 

The  invention  claimed  is — ■ 
1.  In  a  phonograph  or  like  mechanism  the 

combination  with  the  mandrel  for  carrying 
the  record-cylinder,  of  a  fixed  bearing  for  one 
end  thereof,  a  movable  bearing  for  the  other 
end,  an  arm  carr3ung  said  movable  bearing, 
a  post  11,  a  bearing  for  said  arm  in  the  post 
11,  a  post  12,  a  second  bearing  for  said  arm 
in  the  post  12,  said  latter  bearing  serving  also 

35  for  the  propelling-screw  13,  so  that  the  bear- 
ing carried  by  this  arm  maybe  swung  out  of 

the  way  of  the  cjdinder  in  a  plane  at  right 
angles  to  the  axis  of  the  mandrel,  and  a  spring 

IS 

20 

30 

for  holding  said  movable  bearing  in  engage- 

40 
ment  with  the  mandrel,  substantiallj^  as  set 
forth. 

2.  In  a  phonograph  or  like  mechanism  the 
combination  with  the  mandrel  for  carrying 
the  record-cylinder,  of  a  fixed  bearing  for  one 

45  end  thereof,  a  movable  bearing  for  the  other 
end,  an  arm  carrying  said  movable  bearing, 
a  post  11,  a  bearing  in  said  post  for  said  arm, 
a  post  12,  a  bearing  for  said  arm  in  the  post  12, 
said  latter  bearing  serving  also  for  the  pro- 

pelling-screw 13,  so  that  the  bearingcarried  by 
this  arm  may  be  swung  out  of  the  way  of  the 50 

cylinder  in  a  plane  at  right  angles  to  the  axis 
of  the  mandrel,  a  sj^ring  for  holding  said  mov- 

able bearing  in  engagement  with  the  mandrel, 
said  arm  being  provided  with  depressions  in  55 
the  side  thereof,  an  abutment  on  the  pedestal 
to  receive  said  arm,  and  springs  upon  said 
abutment  between  which  the  arm  rests  and 
which  enter  the  said  depressions  to  hold  the 
arm  in  place.  60 

3.  In  a  phonograph  or  like  mechanism,  the 
combination  with  the  back- rod  sleeve,  of  the 
speaker-arm  formed  integrally  therewith  and 
projecting  forwardly  therefrom  in  an  arch 
over  the  record-cylinder  and  then  curved  to  65 
the  right  and  terminated  in  a  rest  or  support 
for  the  recorder  or  reproducer,  a  projection 
arising  from  said  sleeve,  a  frame  carrying  the 
diaphragm  and  appurtenances  movably  se- 

cured in  said  projection,  an  adjusting-pin  in  7c 
the  forward  end  of  said  frame  resting  freely 
upon  and  unattached  to  said  support,  for  the 
purpose  set  forth. 

4.  In  a  phonograph  or  like  mechanism  the 
combination  with  the  mandrel  of  the  record-  75 
cylinder  having  a  driving-pulley  thereon,  of 
a  speed-indicator  consisting  of  a  ball-governor 
mechanism  hinged  to  the  base  of  the  phono- 

graph, a  friction-wheel  on  the  arbor  carrying 
the  balls  of  the  indicator,  a  spring  for  hold-  80 
ing  said  wheel  in  engagement  with  the  pulley 
on  the  mandrel  of  the  record  -  cylinder,  a 
scale,  and  a  pointer  actuated  b}'  the  sliding 
sleeve  of  the  ball-governor  mechanism,  for 
the  purpose  set  forth.  85 

5.  The  combination  with  the  diaphragm 
and  appurtenances,  of  the  speaker-arm  pro- 

vided with  the  back-rod  sleeve  on  its  rear  end 
and  with  a  rest  upon  its  forward  or  free  end, 
the  frame  carrying  the  diaphragm  and  ap-  90 
purtenances  and  movably  secured  to  the  back- 
rod  sleeve,  and  an  adjusting-pin  in  the  for- 

ward end  of  said  frame  by  which  said  forward 
end  is  supported  freel}'  upon  said  rest  and 
unattached  thereto.  95 

Signed  at  New  York,  in  the  county  of  New 
York  and  State  of  New  York,  this  25th  day  of 
April,  A.  D.  1900. 

GIANNI  BETTINI. 
Witnesses: 

Delbebt  H.  Decker, 
D.  P.  Mitchell. 
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To  all  ivhovv  it  may  concern: 
Be  it  known  that  I,  Chakles  William  Yer- 

NON,  inventor,  of  the  city  of  Toronto,  in  the 
county  of  York,  in  the  Province  of  Ontario, 

5  Canada,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonographs,  of  which 

the  following  is  a  specification. 
My  invention  relates  to  improveioents  in 

phonographs;  and  the  object  of  the  invention 
lo  is  to  improve  the  details  of  construction  and 

produce  a  more  simple  and  elficieut  device. 
To  this  end  the  invention  consists  in  the  con- 

struction and  arrangement  hereinafter  de- 
scribed, and  particularly  pointed  out  in  the 

f5  claims.  To  carry  out  these  objects,  I  have 
constructed  and  arranged  my  phonograph  in 
the  manner  which  I  shall  now  describe. 

Figure  1  is  a  perspective  view  of  a  phono- 
graph-frame constructed  in  accordance  with 

2o  my  invention.  Fig.  2  is  a  perspective  detail, 
partially  in  section,  of  the  speaker  or  recorder 
arm.  Fig.  3  is  a  longitudinal  section  through 
the  cylinder  and  tapered  end  of  the  arbor 
upon  which  the  cylinder  fits.     Fig.  4  is  a  de- 

25  tail  of  the  feed-nut.  Fig.  5  is  a  detail  show- 
ing the  manner  of  hinging  the  gate. 

In  the  drawings  like  letters  of  reference  in- 
dicate corresponding  parts  in  each  figure. 

A  is  the  bed-plate  or  base  of  the  machine, 
30  which  has  the  outwardly-extending  portions 

A',  A2,  A3,  A^  and  A^ 
a',  a^,  a^,  a*,  and  a^  are  pillars,  which  are 

formed  separatelj^,  being  turned  into  any  suit- 
able design.     The  pillars  are  secured  to  the 

35  ends  of  the  projections  by  machine-screws  ex- 
tending outwardly  through  the  arms  of  the 

projections  into  the  pillars.  It  is  of  course 
not  necessary  to  describe  the  exact  form  of 
screw,  except  that  I  may  say  it  has  a  flush 

40  head  at  the  bottom.  When  the  pillars  are  be- 
ing properly  alined,  so  as  to  carry  the  frame, 

pin-holes  are  made  through  the  base  into  the 
pillars,  one  at  each  side  of  the  screw,  and  jDins 
put  into  them,  so  as  to  set  it  rigidly. 

45  B  is  a  bar  extending  from  the  pillar  a'  to  the 
pillar  «■"'  and  secured  to  the  top  of  the  pillars by  the  countersunk  screws. 

C  is  the  main  shaft  or  arbor  of  the  phono- 
graph, which  is  supported  at  one  end  in  suit- 

50  able  journals  at  the  top  of  the  pillars  a^  and 

a",  the  pillar  a^  being  formed  and  attached  to 
the  bed-plate  similarly  to  the  other  jpillars  re- 

ferred to.  The  opposite  end  of  the  arbor  C  is 
tapered  and  has  its  bearing  on  the  conical  end 
of  the  pin  c,  which  extends  through  the  gate  55 
C.  The  gate  C  is  hinged  at  one  end  between 

the  jaws  C^  being  held  therein  by  the  pin  C^. 
(See  detail  Fig.  5.)  The  gate  C,  it  will  be 
noticed  in  reference  to  Fig.  1,  has  a  spring- 
clasp  c^  having  a  hole  c*,  through  which  ex-  60 
tends  the  pin  c^,  projecting  from  the  pillar  0! . 
D  is  a  cylinder  on  which  the  record  is 

placed.  The  cylinder  D  may  be  a  large  cyl- 
inder, as  indicated  in  Fig.  3,  or  a  small  cyl- 
inder, as  indicated  in  dotted  lines  in  Fig.  3  65 

and  full  lines  in  Fig.  1.  In  order  to  place  a 
large  or  small  cylinder  in  position  on  the  ta- 

pered end  of  the  shaft  C,  the  gate  C  has  to 
be  swung  out,  when  the  cylinder  may  readily 
be  withdrawn  from  the  tapered  end  of  the  70 
shaft  C  and  a  larger  or  smaller  one  placed 
thereon.  On  account  of  the  end  of  the  shaft 
being  tapered  it  will  be  understood  that  a 
cylinder  may  be  taken  off  and  a  new  one  sub- 

stituted with  ease.  75 
E  is  the  driving-pulle3%  which  is  suitably 

secured  on  the  arbor  or  shaft  C  near  one  end. 
F  is  the  recorder  or  speaker  arm,  which  is 

curved  in  form,  as  shown,  and  provided  in 
the  center  with  an  orifice  /,  in  which  the  80 
speaker  or  recorder  or  stylus  is  placed.  The 
free  end  F'  of  the  arm  F  is  concentric  to  the 
rod  G,  which  is  suitably  held  at  the  ends  in 
the  pillars  d^  and  a^.  The  opposite  end  of  the 
arm  F  is  provided  with  a  circular  opening  /  85 

and  projecting  lugs/'-,  through  which  extends 
the  clamiD-screw/3. 

H  is  a  sleeve  which  extends  through  the 

opening/'. I  is  a  spring  secured  underneath  the  arm  90 
F  by  screws  i  and  having  located  on  its  free 

end  the  pin  i',  which  is  designed  to  engage 
one  or  other  of  the  recesses  li  and  A',  this  de- 

pending on  the  height  it  is  desired  to  raise 
the  arm,  and  consequently  the  recorder  or  95 
speaker.  If  the  large  cylinder  is  used,  the 
pin  \!  is  inserted  into  the  recess  7i,  so  as  to 
bring  the  recorder  or  speaker  close  to  the 
cylinder;  but  if  the  small  cylinder  is  used 

the  spring  I  is  thrown  out  and  the  pin  *'  100 
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transferred  to  the  lowermost  notch  h' ,  thus 
adjusting  the  arm  without  adjusting  the 
sleeve,  and  thus  serving  to  keep  the  spring- 
arm  J  and  the  nut  K  pivotally  held  in  the 
end  jawj  of  the  arm  in  contact  with  the  screw 
feed-thread  of  the  shaft  or  arbor  C,  no  matter 
whether  the  large  cylinder  is  used  or  the 
small  one.  It  will  be  noticed  that  the  nut  K 
is  pivotally  held  at  the  center  upon  the  pin  h 
and  acted  upon  at  the  ends  by  the  spiral 

springs  h' ,  extending  underneath  the  arm  J 
into  recesses  in  the  nut.  The  nut  K  is  pro- 

vided with  a  bottom  arc-shaped  recess  li^, 
which  is  threaded  to  correspond  with  the 
thread  on  the  arbor  C.  The  object  of  pivot- 

ing the  nut  is  to  provide  more  or  less  rock  to 
it,  so  that  the  arm  J,  which  is  set  with  the 
constant  pressure  on  the  nut,  will  allow  of  the 
nut  accommodating  itself  To  any  slight  ad- 

20  justment  of  the  arm  F. 
The  arm  F  is  adjusted  by  means  of  a  set- 

screw  L,  which  extends  through  a  bracket  L', 
fastened  to  the  end  F'  of  the  arm  F  by  an- 

other set-screw  U. 

L^  is  a  handle  pivoted  at  the  upper  end  in 
the  jaws  ̂ .of  the  bracket  L'  and  provided  in- 

termediate of  its  length  with  an  arc-shaped 
recess  V.  By  jjushing  upwardly  upon  the 
arm  L^  the  arm  F  may  be  raised  so  that  It  may 
be  locked  from  vertical  displacement  and  slid 
backwardly  and  forwardly  with  the  recorder 
or  speaker  raised  clear  of  the  record.  B3" 
raising  the  handle  L^  sufficiently  the  notch  I 
may  be  brought  over  the  bar  B,  whereupon 
the  arm  may  be  swung  backwardly  and  for- 

wardly clear  of  the  record  on  the  cylinder. 
It  will  of  course  be  understood  that  when 

the  shaft  or  arbor  is  driven  by  means  of  the 
pulley  E  the  nut  K,  engaging  with  the  thread 

40  on  the  arbor  C,will,  on  account  of  the  arm  J 
being  secured  to  the  sleeve  II,  as  indicated, 
move  the  arm  F  longitudinally,  so  that  the 
recorder  or  speaker  is  in  operative  contact 
with  the  record  on  the  cylinder. 

By  the  construction  I  have  above  described 
it  will  be  seen  that  I  am  enabled  to  produce 
the  frame  of  the  machine  very  cheaply  and 
avoid  the  difficulty  of  centering  the  arbors 
and  supporting -rods,  as  the  pillars  may  be 
formed  up  very  accurately  and  the  portions 
and  arbor  supported  by  the  pillars  may  be 
readily  and  accurately  fitted  to  them.  It  will 
also  be  seen  that  I  may  adjust  the  recorder- 
arm  for.different-sized  cylinders  without  in- 

terfering with  the  feeding-nut, which  engages 
with  the  screw-thread  on  the  shaft  or  arbor. 
I  am  also  enabled  to  provide  for  the  move- 

ment of  the  recorder-arm  over  the  cylinder 
without  any  danger  of  it  coming  in  contact 
with  the  record,  so  that  such  arm  may  be 
readily  placed  in  any  position  on  the  record 
so  as  to  reiieat  any  portion  thereof  as  may  be 
desired. 
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From  the  construction  of  the  arbor  with  the 
end  tapered  and  the  cylinder  having  a  tapered  65 
hole  and  being  hollow,  as  indicated,  it  will 
be  seen  that  such  cylinder  may  be  readily  re- 

moved and  another  one  substituted.  It  will 
also  be  understood  on  account  of  the  fine  ad- 

justment of  the  feeding-arm  the  record  may  70 
be  saved  and  used  until  worn  out. 

What  I  claim  as  my  invention  is — 
1.  The  combination  with  the  frame,  the  ar- 

bor suitably  journaled  therein,  the  side  rod 
forming  one  side  of  the  frame,  the  sleeve  Ion-  75 
gitudinally  adjustable  thereon,  the  recorder- 
arm  secured  at  one  end  to  the  sleeve  and  suit- 

ably supported  at  the  opposite  end  on  the 
frame,  the  feed-arm  suitably  secured  to  the 
sleeve  and  provided  with  a  nut  having  an  80 
arc-shaped  recess  threaded  so  as  to  engage 
with  the  screw-threaded  end  of  the  arbor  and 
said  nut  being  centrally  pivoted  in  the  end 
of  the  arm  and  spring-held  as   and  for  the 
purpose  specified.  85 

2.  The  combination  with  the  arbor  thread- 
ed at  one  end  and  suitably  journaled  in  the 

frame,  the  cylinder  suitably  secured  to  the 
arbor,  the  longitudinal  side  rod,  the  sleeve 
fitting  thereon  and  provided  with  radially-  90 
disposed  notches,  the  recorder-arm  secured 
to  the  sleeve,  the  feed-arm  secured  to  the 
sleeve  at  one  end,  the  nut  secured  to  the  op- 

posite end  of  the  feed-arm  and  meshing  with 
the  threaded  end  of  the  arbor,  the  spring  on  95 
the  recorder-arm  provided  with  an  end  pin 
designed  to  engage  one  or  other  of  the  two 
notches  in  the  sleeve  as  and  for  the  purpose 

specified. 3.  The  combination  with  the  arbor,  suit-  ico 
ably  journaled,  and  the  cylinder  fitting  there- 

on, of  the  recorder-arm  pivotally  held  atone 
end  and  provided  with  an  arc-shaped  end, 
concentric  to  the  pivoted  rod,  the  side  bar  of 
the  frame,  the  bracket  secured  on  the  con-  105 
centric  end  and  the  set- screw  extending 
through  the  bracket  and  resting  on  the  side 
bar  of  the  frame  as  and  for  the  purpose  speci- fied. 

4.  The  combination  of  the  arbor,  suitably  no 
journaled  and  the  cylinder  fitting  thereon,  of 
the  recorder-arm  pivotally  held  at  one  end 
and  provided  with   an   arc-shaped  end  con- 

centric to  the  pivotal  rod,  the  side  bar  of  the 
frame,  the  bracket  secured  on  the  concentric  115 
end  and  the  set-screw  extending  through  the 
bracket  and  resting  on  the  side  bar  of  the 
frame  and  the  handle  pivoted  on  the  end  of 

the  bracket  and  provided  with  a  notch  de- 
signed to  engage  with  the  bar  and  locking  the  120 

arm,  so  as  to  slide  in  the  I'aised  position  as 
and  for  the  purpose  specified. 

CHARLES  WILLIAM  VERNON. 
Witnesses: 

R.  Shields, 
M.  MacLaren. 
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SPECIFICATION"  forming  part  of  Letters  Patent  No.  698,602,  dated  April  29, 1902. 
Application  filed  February  6,  1901.    Serial  No.  46,170.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  residing  at  East  Or- 
ange, in  the  county  of  Essex  and  State  of  New 

Jersey,  have  invented  a  certain  new  and 
useful  Improvement  in  Phonographic  Repro- 

ducers, (Case  C,)  of  which  the  following  is  a 
specification. 
My  invention  relates  to  improvements  in 

reproducing  apparatus  for  phonographs  and 
allied  talking-machines;  and  ray  object  gen- 

erally is  to  simplify  the  construction,  reduce 
the  expense,  and  improve  the  operation  of 
such  devices. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  vertical  sectional  view  of  my 
20  improved  reproducer,  and  Fig.  2  a  bottom 

view  of  the  same. 
In  both  of  the  above  views  corresponding 

parts  are  represented  by  the  same  numerals 
of  reference. 

The  body  of  the  reproducer  comprises  a 
disk  1,  having  an  annular  flange  2  and  a  neck 
3  cast  therewith.  The  usual  listening-tubes 
are  fitted  within  or  over  the  neck.  Mounted 
to  slide  vertically  within  the  neck  3  is  a  tube 
4,  cast  at  its  lower  end  with  a  flanged  disk  5, 
the  latter  forming  the  usual  compensating 
weight.  This  disk  carries  the  diaphragm  6, 

made,  preferablj',  of  glass  and  clamped  in 
place  between  elastic  gaskets  7  7  by  means 

35  of  a  clamping-ring  8.  By  guiding  the  tube  4 
in  the  neck  3  and  the  disk  5  within  the  flange 
2  the  disk-like  compensating  weight  5  and  its 
contained  diaphragm  will  be  permitted  to 
move  only  in  a  vertical  direction.  The  flange 
2  is  provided  at  one  side  with  a  slot  9,  fitting 
within  which  is  an  extension  10  on  the  flange 
of  the  compensating  weight  5,  whereby  the 
compensating  weight  will  be  prevented  from 
partaking  of  rotary  movements  in  oiieration. 

Extending  diametrically  across  the  bottom 
of  the  compensating  weight  and  below  the 
diaphragm  is  an  auxiliary  w^eighted  lever  11, 
which  at  one  side  is  pivoted  or  hinged  to  the 
head  12  of  a  threaded  shank  13,  the  latter  be- 

ing screwed  into  the  flange  of  the  weight  5, 
but  not  being  screwed  entirely  home,  so  that 
the  auxiliary  lever  can  move  laterallj'  with 

respect  to  the  diaphragm.  At  its  other  end  the 
auxiliary  weighted  lever  is  provided  with  an 
antifriction-roller  14,  which  when  the  device  55 
is  in  operation  beai'S  against  the  lower  edge 
of  the  flange  of  the  compensating  weight  and 
at  its  extreme  end  is  provided  with  a  stud  15, 
received  within  a  loop  or  yoke  16,  depending 
from  the  flange  2,  as  shown.  Pivoted  to  the  60 
auxiliary  lever  11  is  a  lever  17,  carrying  a 
suitable  reproducing-stylus  18  at  one  end  and 
connecting  at  its  other  by  means  of  a  link  19 
to  the  diaphragm  6. 

In  operation  the  downward  movement  of  65 

the  auxiliarj''  weighted  lever  11  will  be  re- 
tarded by  trhe  yoke  or  loop  16  and  the  com- 

pensating weight  5  will  rest  uijon  and  be  sup- 
ported by  the  antifriction-roller  14.     If  there 

are  any  diametrical  variations  or  eccentrici-  70 
ties  in  the  record,  the  auxiliary  lever,  dia- 

phragm, and   compensating  weight  will  be 
bodily  moved  upward  or  downward  to  always 
keep  the  reproducing-stylus  in  proper  en- 

gagement with  the  record  and  with  the  req-  75 
uisite  pressure.     The  inertia  of  these  parts, 
however,  prevents  them  from  responding  to 
the  very  rapid  vibrations  of  the  sound-record, 
which  in  consequence  result  only  in  the  vi- 

bration of  the  diaphragm.     Any  longitudinal  80 
variations  in  the  record  will  be  accommodated 
and  accurate  tracking  secured  by  reason  of 
the  lateral  variations  of  which  the  auxiliary 
lever  11  is  capable  with  respect  to  the  pivot 
13,  in  which  movements  the  roller  14  will  ob-  85 
viously  be  moved  Avith  respect  to  the  flange 
of  the  compensating  weight. 

The  whole  device  is  effective  in  operation, 
simple  in  construction,  and  can  be  very  eco- 

nomically made.  90 
Having  now  described  my  invention,  what 

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

1.  In  a  phonographic  reproducing  device, 
the  combination  of  a  disk-like  body,  a  com-  95 
pensating  weight  movable  vertically  with  re- 

spect to  the  same,  a  diaphragm  carried  by  and 
bodily  movable  with  said  weight,  an  auxiliary 

lever  universallj''  pivoted  to  the  compensat- 
ing weight,  and  a  reproducing  device  carried  100 

by  said  lever  and  connected  to  the  diaphragm, 
substantially  as  set  forth. 

2.  In  a  phonographic  reproducing  device, 
the  combination  of  a  disk-like  body,  a  com- 
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pensating  weight  movable  vertically  with  re- 
spect to  the  same,  a  diaphragm  carried  by  and 

bodily  movable  with  said  weight,  an  auxiliary 
lever  nniversall}^  pivoted  to  the  compensat- 

5  ing  weight,  a  reproducing  device  carried  by 
said  lever  and  connected  to  the  diaphragm, 
and  a  yoke  for  limiting  the  downward  move- 

ment of  said  lever,  substantially  asset  forth. 
3.  In  a  phonographic  reproducing  device, 

lo  the  combination  of  a  disk-like  body  having 
an  integral  neck,  a  tube  vertically  movable 
in  said  neck,  a  compensating  weight  carried 
by  said  tube  within  the  body,  a  diaphragm 
carried  by  and  bodily  movable  with  the  com- 

15  pensating-weight,  an  auxiliary  lever  univer- 
sally pivoted  to  saidr  compensating  weight 

beneath  the  diaphragm,  and  a  reproducing 
device  pivoted  to  said  lever  and  connected 
to  the  diaphragm,  substantially  as  set  forth. 

2o  4.  In  a  phonographic  reproducing  device, 
the  combination  of  a  disk-like  body  having 
an  integral  neck,  a  tube  vertically  movable 
in  said  neck,  a  compensating  weight  carried 
by  said  tube  within  the  body,  a  diaphragm 

25  carried  by  and  bodily  movable  with  the  com- 
pensating weight,  an  auxiliary  lever  pivoted 

to  said  compensating  weight  beneath  the  dia- 
phragm and  capable  of  lateral   movement 

with  respect  thereto,  a  reproducing  device 
pivoted  to  said  lever  and  connected  to  the  30 
diaphragm,  and  an  antifriction-roller  inter- 

posed between  the  free  end  of  said  lever  and 
the  compensating  weight,  substantially  as 
set  forth. 

5.  In  a  phonographic  reproducing  device,  35 
the  combination  of  a  disk-like  body  having 
an  integral  neck,  a  tube  vertically  movable 
in  said  neck,  a  compensating  weight  carried 
bj^  said  tube  within  the  body,  a  diaphragm 
carried  by  and  bodily  movable  with  the  com-  40 
pensating  weight,  an  auxiliary  lever  pivoted 
to  said  compensating  weight  beneath  the  dia- 

phragm and  capable  of  lateral  movement 
with  respect  thereto,  a  reproducing  device 
pivoted  to  said  lever  and  connected  to  the  45 
diaphragm,  an  antifriction-roller  interposed 
between  the  free  end  of  said  lever  and  the 
compensating  weight,  and  a  yoke  for  limiting 
the  downward  and  lateral  movements  of  said 
lever,  substantially  as  set  forth.  50 

This  specification  signed  and  witnessed  this 
30th  day  of  January,  1901. 

PETER  WEBER. 
Witnesses: 

Harry  F.  Miller, 
J.  H.  MORAN. 
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To  all  wlioiiv  it  may  concern: 
Beit  known  that  I,  John  Kemmer,  Jr.,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Brooklyn,  in  the  city  and  State  of 

5  New  York,  have  invented  a  certain  new  and 
Improved  Time-Indicator  for  Phonographs, 
of  which  the  following  is  a  specification. 

It  is  common  to  provide  means  by  a  screw 
at  an  easily-accessible  point  in  the  front  of 

lb  the  instrument,  whereby  the  rate  at  which 
the  mandrel  carrying  the  record^cylinder  is 
revolved  maybe  increased  or  diminished.  I 
will  describe  my  invention  as  applied  to  an 
instrument  having  such  provision  in  the  form 

15  of  the  ordinary  adjusting- screw. 
I  provide  means  whereby  the  rising  and 

sinking  of  the  screw  in  making  the  adjust- 
ment of  the  speed  is  magnified,  technicallj^ 

multiplied,  and  indicated  on  a  graduated 
20  scale.  In  what  I  esteem  the  most  complete 

form  of  the  invention  the  scale  and  the  means 
for  multiplying  the  motion  are  carried  on  a 
separate  piece  with  provisions  for  easily  at- 
tachingand  detachingat  will.  I  provide  sim- 

25  pie  means  for  adjusting  slightly  to  make  the 
range  of  indications  higher  or  lower  at  will. 

The  following  is  a  description  of  what  I 
consider  the  best  means  of  carrying  out  the 
invention. 

The  accompanying  drawings  form  a  part  of 
this  specification. 

Figure  1  is  a  front  elevation,  and  Fig.  2  a 
plan  view.  The  remaining  figures  show  de- 

tails of  a  modification,  Fig.  3  being  a  plan 
view,  and  Fig.  4  a  side  elevation. 

Similar  letters  of  reference  indicate  corre- 
sponding parts  in  all  the  figures  where  they 

appear. 
A  is  the  base-fiange  of  an  ordinary  phono- 

40  graph  instrument  of  the  well-known  Edison 
type. 

B  is  the  timing-screw,  having  the  ordinary 
milled  head  B'.  There  is  also  on  this  screw 

a  boss  B'^  under  its  head  and  a  permanently 
45  set  collar  B^  I  will  designate  the  groove  be- 

tween the  boss  B^  and  the  collar  B^  by  h. 
There  is  the  ordinary  screw  C,  tapped  in  the 
flange  A  in  the  position  represented,  having 
a  head  C  with  a  plane  under  face. 

50  The  screw  B  is  worked  in  the  usual  man- 
ner and  produces  the  ordinary  effect.  Turn- 
ing it  up  induces  a  retardation  of  the  revo- 

lutions of  the  mandrel,  and  consequently  of 
the  record-cylinder  which  is  carried  thereon, 
either  for  being  impressed  by  the  stylus  in  55 

the  "taking"  of  the  record  or  for  reproduc- 
ing the  sounds. 

D  is  the  foundation -plate  of  my  attach- 
ment, of  brass  or  other  suitable  material, 

preferably  slightly  elastic  to  allow  of  adjust-  60 
ment,  as  will  presently  appear.     It  is  adapt- 

ed to  extend  along  on  the  flange  A  of  the  pho- 
nograph instrument  and  is  secured  thereon 

by  the  aid  of  a  notch  d,  formed  in  its  rear 
edge.     To  engage  it  for  use,  the  screw  C  be-  65 
ing  sufficiently  high,  the  plate  is  laid  on  the 
flange  and  pushed  inward  to  receive  the  shank 
of  the  screw  in  the  notch  d.     Then  the  screw 
being  turned  down  holds  it  fast.     The  left 
end  of  the  attachment  D  carries  an  upright  70 

or  post  D',  on  which  is  mounted  by  a  pivot  E 
an  unequally-divided  lever  E'  E^.     The  short 
arm  E'  of  this  lever  is  forked,  and  the  ends of  the  fork  are  rounded  and  turned  inward. 

In  applying  my  attachment  these  inwardly-  75 
turned  ends  are  engaged  in  the  groove  h  in 
the  screw.     The  other  end,  the  long  arm  E^, 
of  the  lever  has  a  greater  motion  propor- 

tional to  its  length.     When  the  screw  B  is 
turned  in  one  direction  or  the  other  to  raise  80 
or  lower  it  and  correspondingly  change  the 
speed  of  the  rotation  of  the  mandrel,  all  in 
the  ordinary  manner,  the  change  of  position 
of  the  screw  is  magnified  in  the  ratio  of  ten 
or  some  other  ratio,  according  to  the  proper-  85 
tion  of  the  lever. 

D-  is  a  taller  post  than  the  post  D'  and  set 
on  the  opposite  end  of  the  plate  D.     An  are 
is  graduated  thereon,  as  indicated  by  the  sev- 

eral numbers  12  3  4,  &c.     This  arc  corre-  90 
spends  to  the  curved  motion  of  the  long  arm  E^ 

K  is  the  ordinary  switch-lever. 
There  ai'e  reasons  why  in  taking  or  re- 

cording a  phonograph-record  it  maybe  expe- 
dient to  revolve  the  mandrel,  and  conse-  95 

quently  the  record-cylinder,  more  rapidly  on 
some  occasions  than  on  others,  eminently  to 
make  a  song  of  a  given  length  exactly  fill  or 
come  only  a  little  within  the  length  of  the 
cylinder.  It  is  essential  to  good  work  that  100 
the  cylinder  shall  be  revolved  at  exactly  or 
very  nearly  the  same  rate  in  reproducing  the 
sounds  as  the  rate  at  which  they  were  taken; 
otherwise  the  sounds  given  off  will  not  only 
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be  higher  in  tone  if  the  cylinder  is  revolving 
too  rapidly,  but  also,  in  accordance  with  the 
laws  of  production  of  articulate  sounds,  they 
will  be  less  distinct.  The  same  result,  per- 

5  haps  in  a  still  greater  degree  in  its  effect  in 
confusing  and  thickening  the  sounds,  will  ob- 

tain if  the  delivery  is  too  slow.  The  neces- 
sity for  attaining  about  the  same  rate  of  ve- 

locity in  reproducing  the  sound  as  in  taking 
16  the  record  has  been  long  recognized.  Skilful 

operators,  recognizing  quickly  whether  the 
speed  with  which  it  is  started  is  too  rapid  or 
too  slow,  can  arrive  at  the  correct  rate  with 
but  a  few  trials;  but  the  difficulty  of  attain- 

iS  ing  the  proper  speed  is  a  serious  obstacle  to 
the  success  of  beginners.  Too  often  the  ama- 

teur is  content  to  reproduce  the  sounds  at  a 
wrong  rate,  and  thus  fails  to  give  the  full  per- 

fection of  result  to  be  desired,  even  after 
20  much  time  and  labor  has  been  spent  in  en- 

deavors to  adj  ust  the  speed  by  trials.  If  care 
has  been  taken  to  permanently  record  the 
speed  at  which  the  mandrel  was  revolved  in 
taking  the  record,  my  invention  provides  for 

25  attaining  the  adjustment  instantly  and  with 
certainty. 

In  taking  and  in  reproducing  a  record  my 
attachment  should  be  on  the  instrument  and 
in  the  same  condition  of  adjustment,  which 

30  latter  will  be  presently-  explained.  At  the 
close  of  a  successful  job  in  the  manufacture 

of  a  record  the  position  of  the  long  arm  E^  on 
the  scale  D^  is  observed  and  noted  on  some 
convenient  part  of  the  record-cylinder  or  on 

35  the  tag  or  card  which  accompanies  it.  The 
instrument  may  subsequently  be  used  at  va- 

rious faster  or  slower  rates  and  the  same  in 

reproducing;  but  when  it  comes  to  reproduc- 
ing this  particular  record  the  operator  looks 

40  at  the  card  and  seeing  that  it  is  "61"  turns 
the  screw  B  until  the  index  is  in  the  corre- 

sponding position  between  the  marks  "6" 
and  "7,"  and  he  knows  that  the  speed  will  be 
right. 

45  If  the  records  are  always  made  and  the 
sounds  reproduced  by  the  same  identical  in- 

strument, there  is  no  occasion  for  the  adjust- 
ing now  to  be  described;  but  when  another 

attachment  is  used  on  this  instrument  or  when 

50  this  attachment  is  applied  to  another  instru- 
ment there  may  be  peculiarities  in  the  in- 

strument or  in  the  screw  B  which  will  carry 
the  short  arm  of  the  lever  a  little  higher  or 
lower  for  a  given  rate  of  speed.     I  provide  for 

511;  adjusting  my  instrument  to  accommodate 
such  conditions. 

The  plate  D  is  hard  sheet  metal  of  proper 
thickness  and  will  yield  elastically. 

G  is  a  screw  tapped  through  the  plate  D  at 
60  the  point  represented  and  having  a  shoe  II, 

which  is  adapted  to  press  smoothly  on  the. 
flange  A.  For  ordinary  work  this  screw  is 
set  so  as  to  lift  that  portion — the  left  end  of 
the  plate  D — a  little.     If  it  is  desired  to  lower 

65  the  pivot  E,  so  that  the  indications  of  the  le- 
ver E'  E^  for  a  given  rate  of  speed  will  be 

lower  on  the  scale  D^  the  screw  G  is  turned 

in  one  direction,  thus  causiug  the  elasticity 
of  the  plate  D  to  assert  itself  and  lower  the 
post  D,  and  consequently  to  lower  the  pivot  70 
E.  If,  on  the  contrary,  it  is  desired  to  raise 
the  pivot,  so  that  the  indications  shall  bo 
higherfor  agiven  sound,  the  screw  G  is  turned 
in  the  opposite  direction  to  raise  that  end  of 

the  plate  D  and  the  post  D'  and  the  pivot.       75 
I  attach  importance  to  the  simplicity  of  the 

construction.  Some  of  the  ad  vantages  due  to 
certain  features  of  the  invention  may  be  sep- 
aratelj' enumerated  as  follows:  First.  By  rea- 

son of  the  notched  plate  D  d  having  the  post  80 

D',  carrying  a  pivot,  and  the  post  D'^,  carrying 
a  scale,  and  of  the  lever  E'  E^,  working  on 
each,  I  am  able  not  only  to  apply  the  indica- 

tor to  ordinary  instruments  with  little  prepa- 
ration, but  to  accomplish  the  ends  with  sim-  85 

pie  mechanism.  Second.  By  reason  of  the 
fact  that  I  derive  the  motion  of  the  index  E^ 
from  the  slight  longitudinal  motion  of  the  ad- 

justing-screw B,  I  am  able  to  traverse  the  in- 
dex E^  over  a  large  graduated  scale  D^  by  a  90 

single  piece  of  mechanism — the  unequally-di- 
vided lover  E — and  avoid  the  complication 

heretofore  necessary  to  utilize  the  long  and 
clearly -divided  scale.  Third.  By  reason  of 
the  adjusting-screw  G  all  the  indications  can  95 
be  made  higher  or  lower,  while  preserving  the 
same  ratio  as  before. 

Modifications  may  be  made  without  depart- 
ing from  the  principle  or  sacrificing  the  ad- 

vantages of  the  invention.     I  prefer  to  make  100 

the  upright  portions  D'  D^  integral  with  the 
plate  D  and  to  make  the  lever  E'  E^  of  a  single 
piece  of  sheet  metal,  with  the  edges  of  the 
metal  presented  upward  and  downward  in  the 
long  arm  E~,  but  with  the  sheet  metal  twisted  105 
so  that  the  edges  shall  be  presented  horizon- 

tally in  the  short  arm  E'.     The  shoe  H  may 
be  omitted.     Other  means  of  adjusting  the 
pivot  up  and  down  may  be  employed;  but  I 
esteem  it  easy  to  make  the  plate  D  sufficiently  1 10 
elastic  to  allow  of  the  simple  mode  of  adjust- 

ment described.     The  adjusting  may  be  en- 
tirely omitted.     The  plate  D  should  be  suflft- 

ciently  narrow  in  that  portion  to  allow  the 
switch-lever  K  to  move  in  front  of  it.     The  115 
l^late  may  be  much  longer,  so  as  to  extend 
Ijast  that  lever  when  in  the  stopped  position. 
In  such  ease  the  switch-lever  interferes  a  little 
with  facility  of  removal  and  reapplying  of 
the  attachment,  and  to  effect  such  the  notch  120 
cl  must  be  carefully  formed  to  allow  of  releas- 

ing the  plate  by  raising  its  front  edge  after 
the  screw  C  is  liberally  loosened,  or  if  there 
is  still  difficulty  the  screw  C  may  be  tempo- 

rarily taken  out  to  allow  the  attachment  to  125 
be  removed  and  reapplied. 

Figs.  3  and  4  show  a  modification  which 
some  may  prefer  in  the  provisions  for  engag- 

ing the  short  arm  of  the  lever  with  the  screw. 
I  produce  a  wide  groove  corresponding  to  h  130 
and  insert  therein  a  ring  I,  which  is  so  closely 
confined  between  the  boss  above  correspond- 

ing to  B^  and  the  collar  below  corresponding  to 
B^  that  the  ring  I  is  compelled  to  rise  and  sink 
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with  the  screw,  but  does  not  turn  therewith. 

This  collar  I  is  provided  with  two  pins  I'  P. 
In  this  modification  the  portion  of  the  lever 

corresponding  to  E'  is  made  of  two  thick- 
5  nesses  of  sheet  metal  spread  apart  to  form  a 
proper  fork  to  loosely  embrace  the  timing- 
screw  B.  Each  fork  is  formed  with  an  open 

slot  i,  which  receives  a  corresponding  pin  I' 
or  F,     As  the  screw  B  is  turned  this  ring  and 

10  its  pins  I'  P  do  not  turn,  but  rise  or  sink. 
The  effect  is  the  same  as  with  the  simpler 
construction.  The  index-arm  E^  is  carried 
up  and  down  through  the  considerable  arc 
required  without  offering  any  obstruction  by 

15  becoming  jammed  and  without  any  appreci- 
able "lost  motion."     The  indications  on  the 

scale  are  read  in  the  same  manner  and  with 
the  same  effect  as  in  the  other  form. 

Parts  of  the  invention  can  be  used  without 
20  others. 

Instead  of  a  removable  attachment  the  de- 
vice may  be  a  permanent  attachment  or  the 

pivot  E  maj'  be  set  in  the  cast-iron  or  other 
material  of  the  machine  and  the  other  parts 

25  may  be  cast  or  otherwise  produced  as  portions 
thereof. 

I  claim  as  my  invention^^ 
1.  In  a  phonograph  instrument,  the  sepa- 

rately-formed plate  D  and  posts  D'  D^  one  car- 
30  rying  a  graduated  scale  and  the  other  a  pivot. 

in  combination  with  the  lever  E^  and  means 
for  actuating  the  latter,  according  as  the 
speed-timing  device  is  adjusted,  all  substan- 

tially as  herein  specified. 
2.  In  a  phonograph  instrument,  a  speed- 

regulating  screw  arranged  to  serve  its  usual 
ends,  in  combination  with  a  scale  and  with 
an  unequally-divided  indicating-lever  having 
its  short  arm  actuated  by  the  longitudinal  mo- 

tion of  said  screw  and  its  long  arm  moving 
over  such  scale,  substantially  as  herein  speci- fied. 

3.  In  a  phonograph  instrument  the  gradu- 
ated scale  D^  in  combination  with  the  index 

E^  carried  on  a  separate  plate  D  D'  D^  with 
the  screw  C  C  for  conveniently  attaching  and 
detaching,  and  means  for  actuating  the  index 
according  as  the  timing  device  is  moved,  and 
means  as  the  screw  G  for  adjusting  the  sup- 

porting-pivot E  of  the  index  so  that  the  indi- 
cations may  be  varied  as  required  for  differ- 

ent instruments,  all  substantially  as  herein 

specified. In  testimony  that  I  claim  the  invention 
above  set  forth  I  affix  my  signature  in  pres-  55 
ence  of  two  witnesses. 

JOHN  KEMMER,  JR. 
Witnesses : 

J.  B.  ClaUtice, 
M.  F.  Boyle. 
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To  all  ichoDi  it  may  concern: 
Be  it  known  that  I,  Loms  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  the  borongh  of  the  Bronx,  city, 
county,  and  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in  Tri- 

pod-Supports for  Horns  of  Talking-Machines, 
of  which  the  following  is  a  specification. 

My  invention  relates  in  general  to  supports 
for  horns  used  with  talking -machines,  and 
more  specifically  consists  of  an  adjustable 
supporting  apparatus  for  very  long  horns, 
which  is  primarilj'  designed  for  use  with  the 
zonophoue  or  similar  talking-machines  using 
a  di.sk-shaped  sound-record.  It  has  been  cus- 

tomary heretofore  to  support  such  long  horns 
by  various  kinds  of  tripods  or  similar  appa- 

ratus; but  when  the  ordinary  form  of  tripod 
is  used  the  vibrations  set  up  in  the  various 

20  parts  seriously  interfere  with  the  correctness 
of  the  sound  reproduction.  Moreover,  the 
tripod  with  the  heavy  horn  resting  thereon  is 
in  a  condition  of  most  unstable  equilibrium 
unless  given  additional  lateral  support,  and 
the  maintenance  of  an  accurate  adjustment 

of  the  stj^lus  to  the  record  during  the  opera- 
tion of  reproduction  is  almost  impossible  un- 

less the  tripod  is  rigidly  connected  to  the  talk- 
ing-machine case.  My  invention  overcomes 

these  difficulties  by  means  of  a  construction 
the  preferred  form  of  which  is  illustrated  in 
the  accompanying  sheet  of  drawings,  in 
which — 

Figure  1  is  a  side  elevation  of  a  talking- 
35  machine,  horn,  and  supporting  apparatus. 

Fig.  2  is  a  detail,  partly  in  section,  showing 
the  telescoping  joint  used  in  my  invention. 
Fig.  3  is  a  detail  of  the  universal  joint  for  the 
swinging  arm.    Fig.  i  is  a  similar  view,  partly 

40  in  section,  and  showing  different  positions  of 
the  parts  in  dotted  lines.     Fig.  5  is  an  en- 

larged detail  of  the  end  of  the  rigid  arm  which 
is  fastened  to  the  case  of  the  talking-machine. 

Throughout  the  several  figures  of  drawings 
45  like  reference-figures  indicate  like  parts. 

As  shown  in  the  drawings,  the  talking-ma- 
chine 1  has  a  rotating-disk  sound-record  -,  on 

which  rests  the  sound -reproducer  3  in  the 
usual  manner.     To  this  reproducer  or  sound- 

box 3  is  attached  the  horn  i,  which  is  of  such  50 
length  that  it  cannot  be  supported  from  the 
casing  of  the  talking-machine  in  the  usual 
manner.     The  sound-box  3  is  carried  by  the 
swinging  arm  5,  having  the  extensible  tele- 

scoping portion  5*  fastened  thereto  in  an  ad-  55 
justable  manner  by  the  set -screw  6.     The 
other  end  of  the  swinging  arm  5  is  preferably 
adjustably  held  in  a  casting  7  \>y  the  set-screw 
8.    This  casting  is  hinged  to  the  pivot-pin  9 
by  the  horizontal  pin  10,  and  the  pivot-pin  9  60 
being  swiveled  on  the  upper  end  of  the  rod 
9'  by  resting  in  the  sleeve  23,  fastened  on  the 
upper  end  of  rod  9^,  a  universal-joint  mount- 

ing for  the  swinging  arm  5  is  thus  provided. 
The  vertical  rod  9-  is  adj  ustable  upward  and  65 

downward  according  to  the  height  of  the  ta- 
ble 11  or  other  support  on  which  the  talking- 

machine  1  rests  bj'  reason  of  its  telescoping 
into  the  standard  12,  in  which  it  is  held  by 
the  set-screw  13.  The  standard  12  is  sup-  70 
ported  by  any  suitable  base,  such  as  the  tri- 

pod 12 '.  The  fork  22,  which  screws  into  or 
rests  in  the  recess  21  in  the  upper  portion  of 
the  casting  7,  supports  the  horn  4. 

To  insure  proper  adjustment  of  the  parts  75 
and  prevent  vibration  thereof,  I  provide  the 
rigid  arm  14,  which  is  the  main  feature  of 
noveltj'  in  the  structure.     One  end  of  this 
arm  is  hinged   to   the  casting  15,  which  is 

clamped  to  the  vertical  rod  9^  by  the  set-  80 
screw  IG.     The  other  end,  which  consists  of 
the  telescoping  rod  17,  held  in  adjustment  by 
the  set-screw  18,  has  the  eye  19  (see  Fig.  5) 
formed  in  it,  by  which  it  may  be  rigidh*  fas- 

tened to  the  talking-machine  1  by  the  set-  85 
screw  20,  which  is  also  employed  to  fasten 
the  ordinary  horn-supporting  bracket  in  x^lace 
when  a  short  horn  is  used. 

The  operation  of  my  invention  is  as  follows : 
The  standard  12  being  set  up,  the  extension  po 
9''  is  adjusted  so  as  to  bring  the  fork  22  at 
the  proper  height  for  supporting  the  horn  4. 
The  rigid  arm  14  is  then  fastened  to  the  cas- 

ing 1  by  the  set-screw  20  passing  through 
the  eye  19  and  extended  in  a  substantially  95 
horizontal  position,  the  outer  end  being  sup- 

ported by  clamping  the  casting  15  to  the  rod 
9'  by  the  set-screw  16.     The  length  of  the 
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rigid  arm  is  so  adjusted  by  means  of  its  tele- 
scoping section  17  that  the  hinge  8  comes  j  ust 

below  the  center  of  gravity  of  the  horn,  sound- 
box, and  swinging  arm  taken  as  a  whole  when 

5  the  casting  7  is  in  a  horizontal  position,  as 
shown  in  full  lines  in  Fig.  4.  If  tipped  to 
either  side,  as  shown  in  dotted  lines,  the  cen- 

ter of  gravity  will  fall  to  that  side  and  main- 
tain the  stylus  in  engagement  with  the  sound- 

10  record  or  hold  it  supported  above  the  same. 
The  intermeshing  parts  of  the  hinge  are  so 
shaped  as  to  engage  and  prevent  the  sound- 

box from  falling  far  enough  to  strike  the  ta- 
ble 11  if  the  stylus  runs  ofif:  the  record.      The 

15  length  of  the  swinging  arm  5  5*  is  correspond- 
ingly adjusted  by  means  of  the  sliding  joint 

described,  and  the  machine  is  ready  for  opera- 
tion. The  rigid  arm  14  clamps  the  parts  to- 
gether and  prevents  internal  vibrations.     It 

sa  also  secures  the  continued  proper  adjustment 
of  pivot  9  with  reference  to  the  record.  The 
apparatus  can  be  similarly  adjusted  for  any 
length  of  horn  and  any  height  of  table.  When 
taken  apart,  the  arms  5  and  14  fold  down  be- 

25  side  the  standard  12,  the  tripod-legs  12^  fold 
together,  the  various  parts  telescope  into  one 
another,  and  the  whole  apparatus  is  in  com- 

pact form  for  transportation. 
The  advantages  of  my  invention  comprise 

30  its  rigidity,  simplicity,  adjustability,  com- 
pactness, and  the  ease  with  which  it  may  be 

attached  to  any  zonophone  by  simply  remov- 
ing the  ordinary  bracket  and  fastening  the 

arm  14  17  in  place  by  the  same  set-screw  20. 
35  Of  course  various  changes  could  be  made 

in  the  details  of  construction  shown  without 
departing  from  the  spirit  of  my  invention  so 
long  as  the  general  arrangement  of  parts 
shown  in  the  drawings  or  the  principle  of  op- 

40  eration  explained  in  the  specification  be  pre- 
served. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

45  1.  In  a  horn-supporting  apparatus  for  talk- 
ing-machines, the  combination  of  the  verti- 

cally-extending standard  or  support  and  base 
therefor,  the  horn-supporting  fork,  the  swing- 

ing arm  pivoted  on  said  support  and  adapted 
50  to  carry  the  sound-box  and  small  end  of  the 

horn  on  the  inner  end,  the  rigid  arm  extend- 
ingf  rom  the  upper  portion  of  the  support  and 
means  for  attaching  the  other  end  of  said 
rigid  arm  to  a  talking-machine  case. 

55       2.  In  a  horn-supporting  apparatus  for  talk- 

ing-machines, the  cornbination  of  the  verti- 
cally-extending standard  or  support  and  base  ^ 

therefor,  the  horn-supporting  fork,  the  swing- 
ing arm  pivoted  on  said  support  and  adapted 

to  carry  the  sound-box  and  small  end  of  the  60 
horn  on  the  inner  end,  the  rigid  arm  extend- 

ing from  the  upper  portion  of  the  support  and 
means  for  attaching  the  other  end  of  said 
rigid  arm  to  a  talking-machine,  said  standard 
being  vertically  extensible.  65 

3.  In  a  horn-supporting  apparatus  for  talk- 
ing-machines, the  combination  of  the  verti- 

cally-extending standard  or  support  and  base 
therefor,  the  horn-supporting  fork,  the  swing- 

ing arm  pivoted  on  said  support  and  adapted  70 

to  carrj-^  the  sound-box  and  small  end  of  the 
horn  on  the  inner  end,  the  rigid  arm  extend- 

ing from  the  upper  portion  of  the  support  and 
means  for  attaching  the  other  end  of  said 
rigid  arm  to  a  talking- machine  case,  said  75 
standard,  swinging  arm  and  rigid  arm  being 
all  adjustable  lengthwise. 

4.  In  a  horn-supporting  apparatus  for  talk- 
ing-machines, the  combination  of  the  verti- 

cally-extending standard  or  suppoi't  and  base  80 
therefor,  the  horn-supporting  fork,  the  swing- 

ing arm  pivoted  on  said  support  and  adapted 
to  carry  the  sound-box  and  small  end  of  the 
horn  on  the  inner  end,  the  rigid  arm  extend- 

ing from  the  upper  portion  of  the  support  and  85. 
means  for  attaching  the  other  end  of  said 
rigid  arm  to  a  talking- machine  case,  said 
rigid  arm  having  a  hinged  connection  to  the 
vertical  standard,  whereby  the  same  maybe 
folded  together  when  the  arm  is  detached  90 
from  the  talking-machine  case. 

5.  In  a  horn-supporting  apparatus  for  talk- 
ing-machines, the  combination  of  the  verti- 

cally-extending standard  or  support  and  base 
therefor,  thehorn-supportingfork,  theswing-  95 
ing  arm  pivoted  on  said  support  and  adapted 
to  carry  the  sound-box  and  small  end  of  the 
horn  on  the  inner  end,  the  rigid  arm  extend- 

ing from  the  upper  portion  of  the  support  and 
means  for  attaching  the  other  end  of  said  100 
rigid  arm  to  a  talking- machine  case,  said 
standard,  swinging  arm  and  rigid  arm  being 

all  adjustable  lengthwise  and  detachablj'^  con- nected together. 
Signed  at  New  York  citv,  New  York,  this  105 

17th  day  of  March,  1902. 
LOUIS  P.  VALIQUET. 

Witnesses: 
W.  H.  PUMPHREY, 
L.  E.  Pearson. 
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lo  all  ivhom  it  may  concerm 
Be  ifc  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  State  of  Pennsyl- 

5  vania,  have  invented  certain  new  and  useful 
Improvements  in  Gramophone  -  Brakes,  of 
which  the  following  is  a  full,  clear,  and  exact 
description ,  reference  being  had  to  the  accom  - 
panying  drawings,  forming  part  of  this  speci- 

lo  fication. 

My  invention  relates  to  an  improved  turn- 
table brake  for  gramophones  and  other  sound- 

reproducing  machines. 
The  principal  object  of  my  invention  is  to 

t5  provide  a  simple  and  efficient  device  for  stop- 
ping and  holding  the  turn-table  or  record- 

support  of  a  gramophone  or  other  similar  de- 
vice. 

A  further  object  of  my  invention  is  to  pro- 
io  vide,  in  connection  with  the  brake,  means  for 

automatically  operating  said  brake  to  stop  the 
turn-table  immediately  upon  the  completion 
of  the  repi'oduction. 
With  these  objects  in  view  my  invention 

25  consistsintheconstruction,  combination,  and 
arrangement  of  the  parts,  such  as  will  be  here- 

inafter fully  set  forth,  and  pointed  out  in  the 
claims  made  hereto. 

In  the  accompanying  drawings,  in  which 
30  similar  letters  of  reference  are  used  to  indi- 

cate similar  parts.  Figure  1  is  a  top  plan  view 
of  a  gramophone  having  the  turn-table  and 
reproducer  removed  therefrom.  Fig.  2  is  a 
side  elevation  of  a  gramophone,  illustrating 

35  the  turn-table  and  the  reproducer,  a  portion 
of  the  reproducer  -  arm  and  its  supporting- 
bracket  being  broken  away  and  showing  my 
improved  brake  mechanism  in  frontelevation. 
Fig.  3  is  a  plan  view  of  a  sound-record,  illus- 

40  trating  the  means  for  shunting  the  I'epro- 
ducer-arm  after  its  stylus-point  has  reached 
the  terminus  of  the  record-groove.  Fig.  4  is 
a  detail  perspective  view  of  the  brake  having 
the  mechanism  for  aittomatically  operating 

45  the  same  removed  therefrom. 
Referring  to  the  said  drawings,  A  desig- 

nates the  casing,  containing  a  suitable  motor 
for  running  the  turn-table  B.  On  the  top  a 
of  the  casing  I  provide  a  lever  C,  pivoted  at 

50  0  to  said  top,  as  illustrated.  The  free  end  of 
the  lever  C  extends  a  slight  distance  beyond 
the  circumference  of  the  turn-table  and  is  pro- 

'  vided  with  an  upturned  end  c',  which  carries 
on  its  front  face  a  forwardly-projecting  stud 
c^  which  forms  a  handle  by  means  of  which  55 
the  brake  may  be  operated,  as  will  be  herein- 

after more  fully  described.  Projecting  lat- 
erally from  one  edge  of  the  upturned  portion 

c  of  the  lever  is  an  arm  c^,  which  has  secured 
therein  a  fi-iction-teat  c^.  60 

A  short  distance  back  of  the  pivotal  point 
c  of  the  lever  C,  I  provide  a  lug  or  collar  cZ, 
which  is  rigidly  secured  in  the  top  plate  a  of 
the  casing  on  a  line  with  the  pivotal  point  c 
and  the  center  of  the  turn-table.  A  bowed  65 
spring  d'  is  rigidly  secured  at  one  end  in  the 
lug  d  and  has  its  other  end  loosely  secured  in 
the  lever  C  at  a  point  in  front  of  its  pivot  c, 
and  the  elasticity  of  said  spring  is  exerted  in 
an  inward  direction,  so  that  after  it  is  placed  70 
in  position  it  is  always  under  tension.  On 

the  side  of  the  lever  C  opposite  the  spring  d' 
I  provide  a  stop-pin  e,  which  is  secured  in  the 
top  plate  a  of  the  casing  and  against  which 
one  edge  of  the  lever  C  bears  when  the  brake  75 
is  in  normal  position  and  out  of  contact  with 
the  turn-table,  as  illustrated  in  Figs.  1  and 
4  of  the  drawings. 

On  the  side  of  the  lever  C  opposite  to  the 

spring  d'  I  provide  an  arm  or  lug  /,  disposed  80 
at  right  angles  to  the  said  lever  C,  and  piv- 

oted to  the  end  of  this  lug  is  a  link  or  rod/', 
which  is  connected  to  an  arm  g,  which  is  se- 

cured in  a  block  g' ,  pivoted  at  gr^  to  the  top 
plate  of  the  casing.  This  arm  g  projects  a  85 
short  distance  bej'ond  the  peripheiy  of  the 
turn-table  B  and  is  bent  xip  at  its  end,  as  illus- 

trated in  Figs.  1  and  2  of  the  drawings. 
On  the  under  side  of  the  reproducer-sup- 

porting arm  E  of  the  gramophone  I  provide  a  90 
downwardly-extending  arm  li,  so  located  with 
respect  to  the  turn-table  as  not  to  touch  the 
same  when  the  said  arm  is  shifted  laterally 
away  from  the  center,  but  so  located  as  to 
come  in  contact  with  the  arm  g  after  the  re-  95 
producer-needle  or  stylus-point  has  reached 
the  terminus  of  the  record-groove. 

The  record-disk  D  has  on  its  upper  surface 
the  spirall3'--arranged  record-grooves  I,  adapt- 

ed to  be  engaged  during  the  operation  of  the  ico 

machine  with  the  stylus-point  I'  of  the  repro- 
ducer L.  The.se  grooves  I  commence  at  a  point 

near  the  periphery  of  the  record-disk  and  re- 
cede spirallj^  toward  the  center  of  said  disk, 
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as  clearly  illustrated  ia  Fig.  3  of  the  draw- 
ings, and  stop  at  a  point  less  than  half  the 

length  of  the  radius  of  the  disk,  the  length  of 
the  grooves  varying,  of  course,  according  to 

5  the  length  of  the  matter  recorded.  A  short 
distance  inside  the  terminus  of  the  grooves  I 
I  provide  a  circular  groove  m,  which  is  con- 

centric with  the  axis  of  the  disk.  I  then  de- 
scribe a  curved  groove  m\  tangent  with  the 

lo  terminus  of  the  grooves  I  at  one  end  and  tan- 
gent at  its  other  end  with  the  opposite  side  of 

the  concentric  groove  m,  thus  forming  a  con- 
tinuous groove  from  the  terminus  of  the  spiral 

to  the  endless  groove  m.     The  purpose  of  this 
15  groove  is  to  shunt  the  reproducer-arm  E  lat- 

erally toward  the  center  of  the  disk  after  the 

stylus-point  of  the  repi'oducerhas  completely 
traversed  the  record-grooves,  so  as  to  bring 
the  depending  arm  a  against  the  projecting 

20  end  of  the  arm  g,  and  thus  operate  the  turn- 
table brake  to  stop  the  turn-table  immediately 

after  the  completion  of  the  reproduction. 
When  it  is  not  desired  to  operate  the  brake 

automatically,  the  lever-arm  g  and  connect- 
25  ing-rod/'  are  dispensed  with,  as  shown  in  per- 

spective in  Fig.  4  of  the  drawings.  In  this 
figure  the  brake  is  shown  in  normal  position 
and  the  spring  remains  neutral,  as  both  of  its 
connecting-points  are  on  a  dead-center;  but 

30  as  soon  as  the  lever  C  is  moved,  so  as  to  bring 

its  point  of  connection  with  the  spring  d'  off 
the  dead-center,  the  said  spring  becomes  ac- 

tive and  serves  to  throw  the  said  lever  C  to 

one  side  and  bring  the  teat  c*,  carried  by  the 
35  arm  c^  into  close  frictional  contact  with  the 

periphery  of  the  turn-table  B  and  stop  the 
revolution  of  same. 

The  operation  of  the  automatic  mechanism 
for  throwing  the  brake  may  be  described  as 

40  follows:  After  the  stylus-point  of  the  repro- 
ducer has  traversed  the  record-grooves  it  en- 

ters the  tangent  groove  m' ,  which  im  mediately 
shifts  the  reproducer-arm  E  laterally  toward 
the  center  of  the  disk,  which  brings  the  de- 

45  pending  arm  li  into  contact  with  the  extend- 
ing end  of  the  lever-arm  g  and  shifts  the  same, 

which  by  reason  of  the  link  connection/'  with 
the  lug  /  on  the  brake  -  lever  C  shifts  said 
brake-lever  or  throws  it  off  of  its  dead-center, 

50  thus  rendering  the  spring  cV  active  and  caus- 
ing it  to  throw  the  arm  c'^  and  its  teat  c^  into 

frictional  contact  with  the  periphery  of  the 
turn-table,  and  thus  stop  the  revolution  of  the 
said  turn-table,  and  thereby  stop  the  opera- 

55  tion  of  the  machine.  When  it  is  desired  to 
start  the  machine  again,  the  brake-lever  C  is 
thrown  back  into  normal  position  by  operat- 

ing the  handle  c^,  the  stop-pin  e  serving  to 
limit  the  return  movement  of  the  said  lever. 

60  From  the  above  description  it  will  be  seen 
that  I  have  provided  a  braking  device  for 
gramophones  and  other  machines  of  a  similar 
character  which  is  positive  in  its  movements, 
strong  and  durable,  and  not  liable  to  get  out 

65  of  order  or  lose  its  elasticity. 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  In  a  brake  for  gramophone  turn-tables, 
the  combination  with  the  turn-table,  of  a  piv-  70 
oted  lever  secured  below  the  turn-table  adja- 

cent the  periphery  thereof,  a  friction-teat  ar- 
ranged on  the  free  end  of  said  lever  in  close 

proximity  to  the  periphery  of  the  turn-table, 
a  spring  connected  at  one  end  to  the  pivoted  75 
lever  in  front  of  its  pivot  and  at  its  other  end 
to  the  casing  of  the  machine  on  a  dead  line 
with  its  connection  with  the  pivoted  lever,  sub- 

stantially as  described. 
2.  In  a  brake  for  gramophones  and  the  like,  80 

the  combination  with  the  turn-table,  of  a 
brake-lever  pivoted  to  tlie  frame  of  the  ma- 

chine below  the  turn-table,  an  upturned  end 
formed  on  the  free  end  of  said  brake-lever,  a 
laterally-extending  arm  formed  on  said  end  85 
having  a  friction-teat  adapted  to  contact  with 
the  periphery  of  the  turn-table,  a  spring  piv- 

oted to  the  brake-lever  in  front  of  its  pivotal 
point,  and  having  its  other  end  secured  to  the 
machine-frame  on  a  dead-center  with  its  point  90 
of  attachment  to  the  brake-lever  whereb.v  on 
the  moving  of  the  brake-lever  the  spring  is 
brought  into   action  and  the  friction  -  teat 
thrown  in  frictional  contact  with  the  periph- 

ery of  the  turn-table,  substantially  as  de-  95 
scribed. 

3.  In  a  brake  for  gramophones  and  the  like, 
the  combination  with  a  revolving  turn-table, 
of  a  lever  pivoted  to  the  frame  of  the  machine 
below  the  turn-table,  a  friction-shoe  arranged  100 
on  the  free  end  of  the  lever  in  a  plane  with 

the  periphery  of  the  turn-table,  a  spring  se- 
cured to  said  lever  in  front  of  its  pivot  having 

its  other  end  secured  to  the  machine  on  a  dead- 
center  with  its  point  of  attachment  to  the  105 
brake  -  lever,  and  means  for  automatically 
throwing  said  brake  -  lever  off  of  its  dead- 
center  at  predetermined  times,  for  the  pur- 

pose described. 
4.  The  combination  of  a  revoluble  turn-ta-  110 

ble,  a  sound-record  carried  therebj',  a  record- 
groove  formed  in  said  record,  a  pivotally- 
mounted  reproducer-support,  a  reproducer 
carried  thereby,  means  for  shunting  the  re- 

producer laterally  when  the  end  of  the  rec-  115 
ord-groove  has  been  reached,  a  pivoted  brake- 
lever  secured  below  the  turn-table  adjacent 
thereto,  a  friction-teat  arranged  on  the  free 
end  of  said  lever,  a  spring  adapted  to  hold 
the  brake-lever  in  normal  position  and  means  1 20 
connected  with  the  reproducer-support  for 
throwing  the  brake  immediately  after  the  re- 

production has  been  completed,  substantially 
as  described. 

5.  The  combination  of  a  revoluble  turn-ta-  125 
ble,  a  sound-record  carried  thereby,  a  record- 
groove  formed  in  said  record,  a  pivotally- 
mounted  reproducer-arm,  a  reproducer  car- 

ried thereby,  means  for  shunting  the  repro- 
ducer laterally  when  the  end  of  the  record-  133 

groove  has  been  reached,  a  pivoted  brake-le- 
ver secured  below  the  turn-table  adjacent 
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thereto,  a  friction-teat  arranged  on  the  free 
end  of  said  lever,  a  spring  connected  at  one 
end  to  the  brake-lever  in  front  of  its  pivot 
and  at  its  other  end  to  the  casing  of  the  ma- 

5  chine  on  a  dead-center  with  its  point  of  con- 
nection with  the  brake-lever,  and  mechanism 

connected  with  the  brake-lever  adapted  to  be 
operated  by  the  reproducer-arm  to  throw  the 
brake  immediately  after  the  reproduction  has 

lo  been  completed,  substantially  as  described. 
G,  The  combination  of  a  revoluble  turn-ta- 

ble adapted  to  support  a  sound-record,  a  pi v- 
otally-mounted  reproducer-arm,  a  reproducer 
carried  thereby,  means  for  shunting  the  re- 

1$  producer  laterally  when  the  end  of  the  record 
has  been  reached,  a  pivoted  brake-lever  se- 

cured below  the  turn-table  adjacent  thereto, 
a  friction-teat  arranged  on  the  free  end  of 
said  lever,  a  spring  connected  at  one  end  to 

2o  the  brake-lever  in  front  of  its  pivot  and  at 
its  other  end  to  the  casing  of  the  machine  on 
a  dead-center  with  its  point  of  connection 
with  the  brake-lever,  a  lever-arm  pivoted  to 
the  machine-easing  having  one  end  extend- 

as  ing  beyond  the  turn-table  periphery,  a  link 
connection  between  the  lever-arm  and  the 
brake-lever,  and  means  carried  by  the  repro- 

ducer-arm for  tripping  the  lever-ai'm  and  au- 
tomatically operating  the  brake  to  stop  the 

30  turn-table  immediately  upon  the  completion 

of  the   reproduction,   substantially    as   de- 
scribed. 

7.  The  combination  of  a  revoluble  turn-ta- 
ble adapted  to  support  the  record,  a  pivot- 

ally-mounted  reproducer,  means  for  shunt-  35 
ing  the  reproducer  laterally  when  the  end  of 
the  record-groove  has  been  reached,  a  brake- 
lever  pivoted  to  the  frame  of  the  machine  be- 

low the  turn-table,  an  upturned  arm  formed 
on  the  free  end  of  said  brake-lever  having  a  40 
friction-teat  adapted  to  contact  with  the  pe- 

riphery of  the  turn-table,  a  spring  secured  to 
the  brake-lever  in  front  of  its  pivotal  point 
having  its  other  end  secured  to  the  machine- 
frame  on  a  dead-center  with  its  point  of  con-  45 
nection  with  the  brake-lever,  a  projection,  /, 
formed  on  the  brake-lever,  an  arm,  g,  piv- 

oted intermediate  its  length  to  the  casing,  a 
link  connecting  said  arm  with  the  lug,  /,  and 

a  depending  arm,  li,  carried  by  the  repro-  50 
ducer  adapted  to  engage  the  free  end  of  the 
arm,(7,  after  the  reproduction  has  been  com- 

pleted, substantially  as  described. 
In  witness  whereof  I  have  hereunto  set  my 

hand  this  3d  day  of  August,  A.  D.  1900. 
ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Jno.  T.  Cross, 
Lewis  H.  Van  Dusen. 
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To  alt  ivhom  a  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  New  York  city,  county  of  New 

5  York,  State  of  New  York,  liave  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 

ing-Machines, of  which  the  following  is  a 
specification. 
My  invention  relates  to  talking-machines 

lo  generally;  and  it  consists  more  especially  of  a 
reproducing  mechanism  hereinafter  claimed, 
the  same  being  designed  for  use  in  connection 
with  an  improved  form  of  sound-record  plate, 
which  latter  forms  the  subject-matter  of  a  di- 

15  visional  application  filed  November  16,  1901, 
serially  numbered  82,004. 

The  preferred  form  of  apparatus  embodj-- 
ing  my  invention  is  illustrated  in  the  accom- 

panying sheet  of  drawings,  in  which — 
20  P^igure  1  is  a  side  elevation  of  the  sound-re- 

producing apparatus  with  my  improved  form 
of  record  on  the  same.  Fig.  2  is  a  central 
section  through  the  dish -shaped  plate,  and 
Fig.  3  is  a  similar  view  of  a  modification. 

25  Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 
A  motor  of  any  convenient  form,  prefer- 

ably a  spring-motor,  is  inclosed  in  a  casing  1 
(the  motor  not  being  shown)  and  is  adapted 

30  to  be  wound  up  by  crank  2.  This  motor  ro- 
tates the  shaft  3,  which  is  preferably  inclined 

to  the  plane  of  the  horizon  and  carries  a  dish- 
shaped  table  or  other  structure  4,  on  which 
the  dish-shaped  plate 5  maybe  fitted,  the  ta- 

35  ble  or  frame  4  fitting  into  the  concave  side  of 
the  dish-shaped  plate  5.  Said  plate  5  has  a 
flat  central  portion  G  and  a  curved  portion  7. 
Said  curved  surface  is  in  the  shape  of  the 
curved  surface  of  the  frustum  of  a  cone,  the 

40  fiat  central  portion  6  of  the  plate  being  in  a 
plane  at  right  angles  to  the  axis  of  said  cone, 
which  coincides  with  the  axis  of  the  shaft  3. 

On  any  suitable  projection  S  from  the  cas- 
ing 1  is  mounted  a  reproducer  9,  having  the 

45  ordinary  form  of  horn  10  and  the  reproduc- 
ing-needle  11,  adapted  to  engage  the  sound- 
grooves  on  the  curved  surface  7.  This  re- 

producer is  hinged  to  the  projection  8  in  any 
suitable  manner,  preferably  by  the  universal 

joint  12.    The  record-plate  has  a  central  open-  50 
ing  13,  large  enough  to  fit  loosely  over  the 
shaft  3. 

The  mode  of  operation  of  my  invention  is 
as  follows:  The  record-grooves  are  stamped 
or  cast  or  othei'wise  formed  upon  the  curved  55 
surface  7  of  the  dish-shaped  plate  in  the  shape 
of  a  combined  spiral  and  helical  line  having 
the  shaft  3  as  its  axis.     The  record-plate  is 
then  placed  upon  the  convex  table  4  and  im- 

mediately centers  itself  upon  the  same  by  60 
reason  of  the  conical  shape  of  each.     Prefer- 

ably, of  course,  the  reproducer  9  should  move 
in  a  horizontal  line,  so  that  the  power  neces- 

sary to  feed  it  across  the  record  shall  be  as 
small  as  possible.    Consequently  the  record-  65 
rotating  apparatus  is  constructed  so  that  the 
uppermost  element  of  the  conical  surface  7  is 
parallel  to  the  plane  of  the  horizon — that  is 
to  say,  the  angle  of  the  cone  from  which  the 
frustum  is  cut  or  the  angle  which  any  ele-  70 
ment  of  its  surface  makes  with  its  axis  should 
equal  the  angle  which  the  axis  of  the  shaft  3 
makes  to  the  plane  of  the  horizon.    As  shown, 
I  have  represented  the  record -plate  in  the 
shape  of  a  frustum  cut  from  a  sixty-degree  75 
cone,  and  accordingly  the  inclination  of  the 
shaft  3  to  the  plane  of  the  horizon  or  the  base 
of  the  machine  is  sixty  degrees  also.     When 
the  record  is  rotated  in  the  usual  way,  the 
needle  11  is  placed  in  the  sound-groove  at  the  80 
beginning  of  the  record  and  is  fed  along  by 
said  record,  although  of  course  positive  feed- 

ing apparatus  could  be  employed,  if  desired. 
Accordingly  the  reproducing-needle  11  trav- 

els in  a  line  substantially  parallel  to  an  ele-  85 
ment  of  the  curved  surface  of  the  frustum  of 

the  cone  to  which  the  record-plate  is  shaped. 
Some  of  the  main  advantages  of  my  inven- 

tion are  as  follows:  The  degree  of  frictional 
contact  between  the  record-plate  and  the  sup-  90 
porting-table  is  much  greater  than  in  the  case 
of  a  flat  record.  Consequently  no  thumb- 

screw or  other  means  for  holding  the  record- 
plate  against  the  table  is  necessary  and  the 
opening  13  might  be  enlarged  until  the  flat  95 
portion  6  of  the  plate  disappeared,  as  shown 
in  Fig.  3. 

It  is  eviden  t,  of  course,  that  various  changes 
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CQuld  be  made  in  the  details  of  construction 

of  the  apparatus  illustrated  without  depart- 
ing from  the  spirit  and  scope  of  my  inven- 

tion so  long  as  the  relative  arrangement  of 
parts  or  the  principle  of  operation  disclosed  is 
preserved.  Other  forms  of  reproducer  might 
be  substituted  and  different  arrangements  of 
the  driving-shaft  and  supporting-table  might 
be  employed,  the  angle  of  inclination  might 
be  varied,  &c. ,  but  all  such  modified  construc- 

tions I  should  still  consider  within  the  broad 
principle  of  my  invention. 
Having  therefore  described  my  invention, 

what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  The  combination  of  the  record-rotating 
mechanism,  a  plate  shaped  like  the  frustum 
of  a  cone,  with  a  web  of  material  extending 
across  the  smaller  end  forming  a  flat  central 

20  portion,  and  having  a  sound-record  formed 
upon  the  curved  surface  thereof,  and  the  re- 

producer adapted  to  move  along  a  line  par- 
allel to  an  element  of  said  curved  surface. 

2.  The  combination  of  a  record -rotating 
25  mechanism  having  a  rotating  shaft  inclined 

to  the  plane  of  the  horizon,  a  plate  shaped  like 

10 

15 

the  frustum  of  a  cone  having  a  sound-record 
formed  in  a  helical  line  upon  the  exterior 
curved  surface  thereof,  the  angle  of  the  cone 
from  which  the  frustum  is  cut  being  equal  to  30 
the  angle  of  inclination  of  the  rotating  shaft 
to  the  horizontal  plane,  said  plate  being  car- 

ried and  rotated  by  said  shaft,  and  the  re- 
producer adapted  to  move  in  a  horizontal  line 

substantially  parallel  to  an  element  of  the  35 
curved  surface  of  said  frustum. 

3.  A  conically-shaped  turn-table  for  talk- 
ing-machines adapted  to  conically-shaped  rec- 

ords, having  that  portion  of  the  table  over 
which  the  stylus  travels  on  a  substantially  40 
horizontal  plane,  and  a  rotating  spindle  dis- 

posed at  an  angle  to  the  line  of  the  record- 
ing-surface, and  means  for  securing  the  con- 

ically-shaped record  upon  the  turn-table,  sub- 
stantially as  described.  45 

Signed  by  me  at  New  York  city  this  Glh  day 
of  June,  1899. 

LOUIS  P.  VALIQUET. 

Witnesses: 
Lilian  Foster, 
W.  n.  PUMPHREY. 



7&-I  ̂  v^'
/' 



No.  701,649. 

(No  Model.) 

L  P.  VALIQUET. 

TALKING  MACHINE. 

(Application  filed  Kov.  IG,  1901.) 

Patented  June  3,  1902. 

ZIT't.^.S, 

WITNlSSES: 

/A/TH^u.«-*x^Xi-t<y  > 
ATTORNEY 

;  NOHRlS  PETERS  CO.  PHOTO-LITMO.,  WASHINGTON,  I 



United  States  Patent  Office. 

LOUIS  P.  VALIQUET,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR,  BY  MESNE  ASSIGN- 
MENTS, TO  THE  UNIVERSAL  TALKING  MACHINE  MANUFACTURING 

COMPANY,  A  CORPORATION  OF  NEW  YORK. 

TALKING-MACHINE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  701,649,  dated  June  3,  1902. 

Original  applicatioD  filed  June  8, 1899,  Serial  No.  719,769.    Divided  and  this  application  filed  November  16,  1901.    Serial 
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To  all  icliom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  the  city  of  New  York,  county  of 

5  New  York,  State  of  New  York,  have  invent- 
ed certain  new  and  nseful  Improvements  in 

Talking-Machines,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  talking-machines 

.  lo  generally;  and  it  consists  more  especially  of 
an  improved  form  of  i^late  or  body,  as  herein- 

after claimed,  in  which  the  grooves  contain- 
ing the  undulations  or  other  variations  cor- 

responding to  the  undulations  of  the  sound- 
»5  waves  are  formed,  the  same  being  a  division 

of  my  pending  application  filed  June  8,  1899, 
and  serially  numbered  719,769. 

Heretofore  two  general  types  of  blanks  have 
been  employed  in  which  the  sound-record 

20  groove  is  formed.  These  two  general  forms 
are  the  cylinder  and  the  flat  disk.  Each  has 

its  advantages  and  disadvantages.  The  cj'- 
lindrical  form  is  less  liable  to  warp  out  of 
shape,  and  the  surface  speed  of  the  record 

25  while  being  rotated  is  the  same  at  all  points. 
The  disadvantages,  however,  of  this  form  are 
that  it  is  bulky  and  difficult  to  pack  in  ship- 

ping and  cannot  have  the  record-grooves  con- 
veniently stamped  or  cast  upon  it.     Conse- 

30  quently  in  the  majority  of  cases  each  copy  of 
the  record  has  to  be  cut  or  otherwise  formed  hy 
a  tool  traveling  over  the  surface  of  each  par- 

ticular blank.  The  advantages  of  the  disk- 
shaped  or  flat  record  are  that  it  takes  up  lit- 

35  tie  space,  can  readilj^  be  stamped  or  cast 
from  a  matrix  or  die  of  harder  material,  and 
can  bear  upon  its  face  the  title  of  the  compo- 

sition recorded  upon  it,  together  with  the  sig- 
nature of  the  performer,  if  desired.     The  dis- 

40  advantages,  however,  of  the  disk-shaped  rec- 
ord are  that  it  is  liable  to  warp  slightly  out 

of  shape,  which  requires  the  employment  of 
compensating  mechanism  in  the  reproducer, 
and  that  as  the  record  has  a  plate  that  is  ro- 

45  tated  about  an  axis  perpendicular  to  its  face 
the  surface  speed  of  points  at  different  radii 
from  the  axis  varies.  As  a  result  the  undu- 

lations produced  by  sounds  of  the  same  pitch 
are  longer  in  the  outer  curves  of  the  spiral 

formed  by  the  record-groove  than  thej'  are  in  50 
tlie  inner  curve  of  said  spiral,  and  as  a  re- 

sult practically  only  a  portion  of  the  face  of 
the  plate  nearest  the  outer  circumference  is 
valuable  for  record -making  purposes.  My 
invention  combines  the  adv^antages  of  both  55 
these  forms  of  record  and  avoids  most  of  the 
disadvantages  of  each  form.  Its  essential 
feature  is  the  forming  of  the  record-groove 
on  the  curved  surface  of  a  plate  shaped  in 
the  form  of  a  frustum  of  a  cone.  60 

The  preferred  form  of  record-plate  embodj-- 
iug  my  invention  is  illustrated  in  the  accom- 

panying .sheet  of  drawings,  in  which — 
Figure  1  is  a  side  view  in  elevation  of  my 

improved  form  of  sound-record  plate.     Fig.  2  65 
is  a  central  section  through  the  dish-shaped 
plate.     Fig.  3  is  a  similar  view  of  a  modifica- tion. 

Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts.  70 

1  represents  the  sound -record  plate,  the 
same  being  in  form  of  a  dish-shaped  shell  and 
having  a  flat  central  portion  2  and  a  surround- 

ing curved  portion  3.  The  portion  3  of  the 
plate  conforms  to  the  curved  surface  of  the  75 
frustum  of  a  cone,  the  flat  central  portion 
being  in  a  plane  at  right  angles  to  the  axis 
thereof.  The  plate  1  is  designed  for  use  with 
any  convenient  form  of  motor-driven  turn- 

table— such,  for  example,  as  that  disclosed  in  80 
my  pending  application,  above  referred  to — 
the  same  having  the  motor-shaft  inclined  to 
the  plane  of  the  horizon  and  the  turn-table 
carried  thereby  conically  shaped  to  fit  into 
the  concave  side  of  the  dish-shaped  sound-  85 
record  plate.  Centrallj-  of  the  record-plate 
an  opening  4  is  formed  to  fit  loosely  over  the 
end  of  the  motor-shaft,  which  ordinarily  pro- 

jects above  the  turn-table.  The  record- 
grooves  5  are  stamped  or  cast  or  otherwise  90 
formed  upon  the  curved  surface  of  the  dish- 
shaped  plate  in  the  shape  of  a  combined  spiral 
and  helical  line. 

Preferably,of  course, the  record-plate  should 
be  mounted  to  rotate  so  that  the  reproducer  95 
may  travel  in  a  horizontal  plane,  thereby  re- 
duciug  the  power  necessary  to  feed  it  across 
the  record  as  much  as  possible.     The  parts 
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may  be  thns  opei'atively  combined  by  con- 
structing the  record-rotating  apparatus  so 

that  the  uppermost  element  of  its  conical  sur- 
face shall  be  parallel  to  the  jjlane  of  the  hori- 

S  zon.  To  accomplish  this,  the  angle  of  the 
cone  from  which  the  frustum  is  cut — that  is 
to  say,  the  angle  which  any  element  of  its  sur- 

face makes  with  its  axis — should  be  equal  to 
the  angle  which  the  axis  of  the  motor-shaft 

lo  makes  to  the  plane  of  the  horizon.  As  shown, 
I  have  represented  the  record-plate  in  the 
shape  of  a  frustum  cut  from  a  sixty-degree 
cone,  and  accordingly  the  inclination  of  the 
motor  or  turn-table  shaft  to  the  plane  of  the 

15  horizon  or  the  base  of  the  machine  is  sixty 
degrees  also. 
When  the  record  is  rotated  in  the  usual 

way,  the  needle  of  the  reproducer  is  placed 
in  the  sound-groove  at  the  beginning  of  the 
record  and  is  fed  along  bj^  said  record,  al- 

though, of  course,  positive-feeding  apparatus 
could  be  employed,  if  desired.  Accordingly 
the  reproducing-needle  travels  in  a  line  sub- 

stantially parallel  to  an  element  of  the  curved 
surface  of  the  frustum  of  the  cone  to  which 

the  record-plate  is  shaped. 
The  advantages  of  my  invention  comprise 

the  following:  The  angle  of  the  cone  being 
made  sufficiently  obtuse,  the  copies  of  the  rec- 

30  ord  could  be  stamped  or  cast  by  a  die  or  mold 
and  disengaged  therefrom  with  the  same  free- 

dom as  in  the  case  of  a  flat  record.  The  rec- 
ord-plate having  the  form  shown  is  so  braced 

that  it  cannot  warp  or  twist  to  any  appreci- 
able degree.  The  record-plate  immediately 

and  automaticallj'  centers  itself  upon  the  sup- 
porting-table. The  degree  of  frictional  con- 

tact between  the  i-ecord-plate  and  the  sup- 
porting-table is  much  greater  than  in  the  case 

of  a  flat  record.  Consequently  no  thumb-screw 
or  other  means  for  holding  the  record-plate 
against  the  table  is  necessary,  and  the  central 
opening  4  might  be  enlarged  until  the  flat 
portion  2  of  the  plate  disappeared,  as  shown 
in  Fig.  3.  A  large  number  of  commercial 
records  can  be  packed  together  in  verj^  nearly 
as  small  a  sjiace  as  the  same  number  of  flat 

20 

25 

35 

40 

45 

records  could  be  packed,  the  various  plates  fit- 
ting into  one  another  like  a  series  of  saucers. 

The  difference  in  radii  of  the  first  loop  of  50 
the  spiral  groove  and  the  last  loop  of  said 
spiral  groove  is  less  than  would  be  the  case  in 
a  flat  record  of  the  same  length  impressed 
upon  a  flat  plate  of  the  same  diameter.  This 
difference  may  of  course  be  still  further  re-  55 
duced  by  making  the  cone  of  a  more  acute 
angle.  A  sufficient  space  is  still  left  at  the 
center  of  the  dish-shapedrecord  for  carrying 
the  title  of  the  composition  and  the  signature 
of  the  performer.  60 

It  is  evident,  of  course,  that  various  changes 
could  be  made  in  the  details  of  construction 
of  the  apparatus  illustrated  without  departing 
from  the  spirit  and  scope  of  my  invention,  so 
long  as  the  relative  arrangement  of  parts  or  65 
the  principle  of  operation  disclosed  is  pre- 
served. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is —  7c 

1.  As  an  article  of  manufacture,  a  sound- 
recordin  theshapeof  afrustumof  a  cone  with 
a  web  of  material  extendingacross  the  smaller 
end  forming  a  flat  central  portion,  the  record- 
grooves  being  formed  in  the  curved  surface  of  75 
said  frustum. 

2.  As  an  article  of  manufacture,  a  sound- 
record  in  the  shape  of  a  f  rustu  m  of  a  cone,  with 
a  web  of  material  extending  across  the  smaller 
end  forming  a  flat  central  portion,  the  record-  So 
grooves  being  formed  in  the  curved  surface 
of  said  frustum  in  a  helical  line  about  the  axis 
of  said  frustum. 

3.  As  an  article  of  manufacture,  a  dish- 
shaped  sound-record  having  record-grooves  85 
formed  on  the  outer  curved  surface  of  the 

cone-shaped  portion. 
Signed  at  New  York,  N.  Y.,  this  27th  day 

of  September,  1901. 

LOUIS  P.  VALIQUET. 

Witnesses: 
W.  H.  PUMPHREY, 
L.  E.  Pearson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Erick  Person  Felt,  a 

citizen  of  the  United  States,  residing  at  Alida, 
in  the  county  of  Beltrami  and  State  of  Minne- 

sota, have  invented  a  new  and  useful  Grapho- 
phone,  of  which  the  following  is  a  specifica- 
tion. 

This  invention  relates  tographophones,and 
particularly  to  means  for  supporting  a  plu- 

rality of  record  -  cylinders  and  successively 
bringing  said  cylinders  into  pi'oper  position 
under  the  stylus  through  the  actuation  of  a 
motor  solely  and  without  manual  operation; 
and  the  purpose  of  the  invention  is  to  pro- 

duce agraphophone  wherein  the  matter  from 
a  number  of  records  may  be  reproduced,  the 
stj'lus  and  reproducer  disengaged  from  oper- 

ative relation  to  the  records  at  the  terminal 
of  the  latter  in  an  automatic  manner  and  re- 

turned to  a  starting  position,  and  a  motor  de- 
vice for  controlling  such  operations  having 

in  connection  therewith  certain  cooperating 
devices  which  are  proportioned  and  arranged 
to  carry  out  the  several  operations  desired. 

The  invention  consists  in  the  construction 
and  arrangement  of  the  several  partSj  which 
will  be  more  fully  hereinafter  described  and 
claimed. 

In  the  drawings.  Figure  1  is  a  transverse 
30  vertical  view  through  the  imjDroved  grapho- 

phone  with  the  carriage  and  the  parts  carried 
thereby  arranged  at  a  starting-point  in  rela- 

tion to  the  records.  Fig.  2  is  a  left  end  ele- 
vation of  the  improved  device.  Fig.  3  is  a 

35  front  elevation  of  the  same.  Fig.  4  is  a  top 
plan  view  of  a  portion  of  the  device.  Fig.  5 
is  a  detail  perspective  view  of  a  portion  of  the 
shifting  mechanism  for  tlie  record-carrier. 

Similar  numerals  of  reference  are  employed 
40  to  indicate  corresponding  parts  in  the  several 

views. 
The  numeral  1  designates  a  suitable  base, 

which  maybe  a  portion  of  a  casing  on  which 
the  improved  device  is  disposed,  and  on  the 
trout  portion  thereof  is  secured  a  base-plate 
2,  having  a  standard  3  rising  from  one  end 
and  a  pair  of  separated  upright  plates  at  the 
opposite  end,  (indicated  by  the  numerals  4 
and  5,)  and  at  a  suitable  distance  from  the 
inner  plate  5  is  a  bearing  upright  G.  Between 
the  plates  4  and  5  a  spring-actuating  device 

45 

50 

is  held  on  a  winding-shaft  7,  the  latter  being 
supplied  with  a  suitable  key  or  similar  device 
8  for  winding  the  spring  device,  said  spring 
device  being  held  in  a  casing  9,  which  rotates  55 
therewif-h  and  has  a  gear  10  secured  thereto. 
A  shaft  11,  provided  with  a  suitable  speed- 
regulating  and  starting  or  releasing  and  stop- 

ping devices,  is  actuated  by  the  said  spring 
device,  and  said  shaft  has  thereon  a  pinion  60 
12,  which  meshes  with  a  spur-gear  13,  fixed 
to  a  drive-shaft  14  in  rear  of  the  said  shaft  11 
and  also  provided  with  a  flanged  band  wheel 
or  pulley  15.  The  spring  device  or  motor  may 
be  of  anj^  suitable  form,  and  with  the  excep-  6^ 
tion  of  the  parts  which  will  be  specifically  re- 

ferred to  in  conjunction  with  certain  novel 
mechanisms  any  preferred  form  of  such  mo- 

tor may  be  employed,  and  at  times  an  elec- 
tric motor  embodying  the  same  specific  fea-  70 

tures  maj'  be  equally  well  used.  The  shaft 
14  is  operated  by  suitable  gearing  in  part 
thereon  between  the  plates  4  and  5  and  in 
part  actuated  by  the  motor,  the  latter  includ- 

ing in  its  organization  compensating  gearing  73 
to  prevent  too  rapid  run  olf  of  the  spring,  the 
speed  controlling  or  governing  mechanism  on 
the  shaft  11  also  contributing  largely  to  the 
attainment  of  this  desii'able  result.  The  said 
motor  also  includes  a  gear  10,  that  meshes  86 
with  a  pinion  17  on  a  screw  feed-rod  18,  hav- 

ing bearing,  respectively  j  in  the  upper  portion 
of  the  outer  plate  4  and  of  the  standard  3  for 
the  purpose  of  feeding  the  carriage  19,  hav- 

ing guide  devices  20  and  21  engaging  guide-  85 
rods  22,  terminally  secured  to  the  outer  plate 
4  and  the  standard  3,  and  between  which  the 
said  screw  feed-rod  is  located. 

The  carriage  19  has  a  release-arm  23  ful- 
crumed  on  the  front  guide  device  20,  with  an  90 
outer  weighted  extremity  to  cause  it  to  gravi- 

tate and  throw  the  inner  terminal  24  upwardly 
against  the  under  portion  of  the  screw  feed- 
rod  18,  and  between  the  two  upwardlj'-pro- 
jecting  supports  of  the  carriage  a  feeding-grip  95 
25  is  pivotally  mounted  and  has  a  lower  con- 

cave recess  26,  with  a  wall  reduced  to  an  edge 
to  take  into  the  threads  of  the  rod  18,  so  that 
the  carriage  will  be  regularly  fed  over  the  said 
rod.     The  grip  is  pivoted  near  its  rear  ex-  loc 
tremlty  and  has  a  spring  27  secured  to  the 
latter  and  to  a  portion  of  the  carriage-sup- 
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ports  near  the  front,  said  grip  having  a  for- 
wardly  -  extending  member  28  between  the 
carriage-supports  for  contact  with  a  part  of 
the  arm  23  when  the  latter  is  elevated  to 

5  thereby  release  the  said  grip  and  permit  the 
carriage  to  slide  back  to  a  starting-point. 
The  inner  terminal  24  of  the  arm  23  does  not 
fully  extend  across  the  under  portion  of  the 
screw  feed-rod  18;  but  said  terminal  has  a 

lo  projection  across  the  under  portion  of  the 
rod  18  only  for  such  distance  as  to  prevent 
loose  movement  or  impositive  action  of  the 
reduced  edge  of  the  feeding-grip  25  in  relation 
to  the  said  rod  18,  and  when  the  outer  end  of 

15  the  arm  23  is  elevated  by  the  means  which 
will  be  hereinafter  explained  the  said  termi- 

nal 24  will  be  drawn  downwardly  and  out- 
wardly away  from  the  rod  18.  A  rigid  sup- 

port 28'  rises  from  the  carriage  and  has  a  rear- 
20  ward  inclination,  and  to  the  upper  end  thereof 

a  sound-conveying  tube  30  is  secured  and  held 
at  a  down  ward  inclination, so  that  the  front  end 
thereof  will  be  raised  for  the  attachment  of  a 
tube  or  horn.    In  the  rear  end  of  the  said  tube 

25  30  a  coupling-tube  31  is  pivotally  mounted, 
and  thereto  the  reproducer  32  is  secured,  the 
said  tube  30  also  having  a  spring-arm  33  se- 

cured thereto  and  provided  with  a  rear  depen  d- 
ing  transverse  member  34  to  serve  as  a  cush- 

30  ion  for  apurpose  which  will  presently  appear. 

On  the  sirpport  28'  a  clarap-collar  35  is  adjust- 
ably mounted  and  carries  an  upwardly  and 

rearwardly  inclined  guide  36,  in  which  a  slide- 
rod  37  is  mounted,  and  has  an  upper  terminal 

35  socket  38  to  receive  and  operate  in  conjunc- 
tion with  a  depending  projection  39  from  the 

coupling-tube  31.  'The  lower  extremity  of 
the  slide-rod  37  is  held  between  the  supports 
of  the  carriage  and  has  its  terminal  in  such 

40  forward  position  as  to  be  engaged  by  the  arm 
23  when  the  latter  is  raised  and  push  the  slide- 
rod  37  upwardly.  The  upward  movement  of 
the  slide-rod  causes  the  upper  terminal  socket 
38  to  contact  with  the  depending  member  34 

45  of  the  arm  33,  and  said  member  is  brought 
into  contact  with  the  adjacent  portion  of  the 
reproducer  to  raise  the  latter  out  of  operative 
contact  with  the  records.  The  weight  of  the 
reproducer  is  such  that  when  the  slide-rod  is 

50  free  to  return  to  its  normal  position  said  re- 
producer will  gravitate  and  depress  the  slide- 

rod,  and  thus  reset  the  several  devices  for  a 
subsequent  elevating  operation,  as  just  ex- 

plained.    The  carriage  also  has  a  wire  post 

55  39'  or  the  like,  to  which  a  clutch  cord  or  wire 
40  is  secured  and  runs  to  the  left  of  the  ma- 

chine, and  also  attached  to  said  carriage  is  a 
guide-eye  41,  through  which  a  cord  42  passes 
and  is  secured  to  the  front  weighted  extrem- 

60  ity  of  the  arm  23,  said  cord  42  likewise  ex- 
tending to  the  left  end  of  the  machine.  The 

carriage  also  has  a  trip -rod  43  extending 
from  the  front  portion  thereof  a  predeter- 

mined distance  toward  the  left  end  of  the  ma- 
65  chine,  and  depending  from  the  rear  guide  de- 

vice 21  of  said  carriage  is  a  grooved  roller  44, 
which  bears  against  the  under  portion  of  the 

rear  guide-rod  22  to  steady  the  movement  of 
the  carriage,  the  bearing  45  for  said  roller 
being  rearwardly  extended  and  caught  be-  70 
tween  two  adjustable  set-collars  46  and  47  on 
an  adjacent  shifting  rod  48,  slidingly  mount- 

ed in  the  plates  4  and  5  and  in  a  bearing-strip 
49,  projecting  from  the  upper  rear  portion  of 
the  standard  3.  The  said  rod  48  projects  75 
some  distance  beyond  the  left  end  of  the  ma- 

chine and  has  an  upward  deflection  50,  with 
an  upper  terminal  horizontal  loop  51. 

At  the  upper  front  portion  of  the  left  end 
of  the  machine  a  short  drum-actuating  shaft  80 
52  is  mounted  and  operated  by  the  motor 
through  the  medium  of  a  pinion  53  thereon 
meshing  with  the  gear  10,  and  on  the  ex- 

tremity of  the  said  shaft,  close  to  the  outer 
side  of  the  plate  4,  a  clutch-disk  54  is  secured  85 
and  has  an  outwardly-projecting  pin  or  pro- 

jection 55  to  engage  the  adjacent  head  of  a 
winding -drum  56,  loosely  mounted  on  the 
outer  extremity  of  said  shaft  52.  The  cord 
42  from  the  arm  23  of  the  carriage  passes  90 
through  a  rear  upwardly-projecting  eye  or 
guide  57,  supported  by  the  outer  plate  4,  and 
then  runs  to  the  drum  56  for  winding  or  un- 

winding purposes,  in  accordance  with  the 
movement  of  the  carriage.  The  cord  or  wire  95 
40  is  secured  to  the  upper  end  of  a  spring 
shifting  arm  58,  secured  to  and  located  out- 

side of  the  plate  4,  the  said  arm  engaging  the 
inner  head  of  the  drum  56  when  the  cord  or 
wire  40  is  drawn  taut  to  shift  said  drum  into  100 
operative  engagement  with  the  disk  54  to 
cause  the  drum  to  rotate,  the  drum  being 
moved  toward  the  disk  against  the  repellent 
action  of  a  spring  59,  secured  to  the  plate  4 
and  operating  to  throw  the  drum  out  from  105 
the  said  disk  when  free  to  do  so.  It  will  be 
seen  that  when  the  drum  is  in  engagement 
with  the  disk  the  shaft  52  rotates  said  drum 
to  wind  the  cord  42  thereon,  and  by  this 
means  the  carriage  is  returned  to  its  normal  no 
position  or  starting-point.  An  unshipping- 
arm  GO  is  movably  attached  to  the  outer  side 

of  the  plate  4  and  is  substantially  in  aline- 
ment  with  the  arm  58  and  is  adapted  to  bear 
against  the  inner  face  of  the  inner  head  of  115 
the  drum  to  throw  the  latter  positively  out- 

ward from  the  disk  54  and  is  engaged  by  the 
end  of  the  rod  43.  On  the  upper  edge  of  the 
plate  4  is  a  horizontally- disposed  pivoted 
latch  61,  having  a  notch  62  in  the  front  edge  120 
thereof  and  held  in  normal  forward  position 

by  a  spring  63  engaging  the  back  edge  there- 
of. When  the  carriage  travels  its  full  limit 

to  the  right,  the  wire  or  cord  40  pulls  the 
arm  58  inwardly  or  toward  the  right  into  the  125 
said  notch  62  of  the  latch  61,  and  the  arm  58 
also  pushes  the  arm  60  inwardly  therewith. 
The  arms  58  and  60  remain  in  this  locked  po- 

sition until  the  end  of  the  rod  43  first  strikes 

against  the  outer  edge  of  the  latch  and  re-  130 
leases  the  latter  by  pressing  it  back  from  the 
arms  58  and  60,  and  the  latter  being  resilient 
are  free  to  fly  outwardly  from  the  plate  4, 
the  arm  60  in  this  movement  engaging  the 
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inner  face  of  the  inner  liead  of  the  drum  and 
is  positively  pressed  outwardly  by  the  rod  43. 
The  arms  58  and  60  operate  between  out- 

wardly-extending guide-pins  63,  and  the  out- 
j  ward  throw  or  movement  of  the  arm  58  is 

limited  by  a  stop-arm  64,  projecting  outside 
of  the  same. 

In  rear  of  the  plates  4  and  5  and  the  car- 
riage operating  and  supporting  devices  just 

lo  described  are  a  pair  of  bearing-standards  65 
and  66,  which  support  a  longitudinally-ex- 

tending spindle  67,  having  a  rotatable  head 
or  disk  68  mounted  thereon  close  to  the  left 
standard  65  and  constructed  of  any  material 

15  adapted  for  the  purpose.  The  head  or  disk 
68  carries  a  plurality  of  longitudinally-dis- 

posed cylinders  69,  wliich  are  individually  and 
independently  rotatable  and  spaced  apart 
from  each  other,  the  left  ends  of  the  cylinders 

20  having  circumferentially- grooved  heads  70 
engaged  by  a  belt  71  from  the  band  wheel  or 
pulley  1 5  of  the  shaft  14.  These  cylinders  are 
adapted  to  removably  receive  wax  or  analo- 

gous records  or  tablets  72  and  are  so  disposed 
25  in  relation  to  the  reproducer  that  when  the 

latter  isloweredinto  operating  position  it  will 
contact  with  the  record  or  tablet  at  the  high- 

est central  point  or  that  one  which  has  its 
vertical  diameter  in  alinement  with  the  simi- 

30  lar  diameter  of  the  said  head  or  disk  68.  The 
several  cylinders  and  records  or  tablets  will 
be  successively  brought  up  into  this  position 
by  the  step-by-step  rotation  of  the  head  or 
disk  68,  the  latter  and  the  cylinders  and  rec- 

35  ords  moving  in  the  direction  of  the  arrows 
shown  by  Fig.  1.  To  prevent  the  head  or  disk 
68  from  having  an  impositive  position  after 
adjustment,  so  as  to  avoid  injury  to  the  rec- 

ords and  also  to  cause  a  reproduction  with 
40  accuracy  and  clearness,  a  spring-arm  73  pro- 

jects rearwardly  from  the  plate  4  and  has  a 
portion  of  the  upper  edge  of  the  rear  extrem- 

ity thereof  always  in  engagement  with  one  of 
a  series  of  notches  74  in  the  outer  perimeter 

45  of  the  said  head  or  disk  68,  and  on  the  same 
side  or  face  of  the  latter  near  the  center  are 

a  plurality  of  outwardly-projecting  pins  or 
studs  75  in  circular  alinement  and  correspond- 

ing in  number  to  the  number  of  cylinders  car- 
50  ried  by  the  head  or  disk.  Close  to  the  outer 

side  of  the  head  or  disk  and  rising  from  the 
base  is  an  upright  rod  76,  having  a  vertically- 
operating  slide-pawl  77  thereon  and  provided 
with  an  inner  upstanding  lip  78  to  engage  the 

55  pins  or  studs  75,  and  projecting  forwardly 
from  the  inner  portion  of  the  pawl  is  a  trip- 
finger  79  to  slip  between  the  rear  extremity 
of  the  spring-arm  73  and  the  outer  side  of  the 
said  head  or  disk  68  to  disengage  the  said  lat- 

60  ter  arm  extremity  from  the  notches  74justin 
advance  of  the  engagement  of  the  individual 
pins  or  studs  75  bj^  the  lip  78  of  the  said  slide- 
pawl.  The  movement  of  the  said  pawl  is  so 
timed    by    predetermined   calculation    that 

65  when  it  roaches  the  upper  limit  of  its  stroke 
the  successive  cylinders  will  be  brought  up 
to  the  highest  plane  and  in  position  to  bring 

the  reproducer  in  proper  relation  to  the  rec- 
ords or  tablets  thereon.     The  pawl  77  is  op- 

erated by  a  crank-lever  80,  movably  held  by  70 
upstanding  bearing-arms  81,  the  said  lever 
being  provided  with  an  inwardly-extending 
rear  arm  82  and  a  front  outwardly-project- 

ing arm  83.     The  rear  arm  82  is  movably  at- 
tached to  the  lower  end  of  the  said  pawl  77,  75 

and  the  front  arm  loosely  extends  upwardly 
through  the  loop  51  of  the  shifting  rod  48.    As 
the  latter  rod  is  drawn  to  the  right  by  the 
movement  of  the  carriage  the  front  arm  83  of 
the  crank-lever  80  is  drawn  over  to  the  right  80 
to  fully  lower  the  pawl  77  into  position  to  en- 

gage the  adjacent  stud  or  pin  75  next  in  suc- 
cession, and  when  the  carriage  has  reached 

the  limit  of  its  movement  and  the  stylus  of 
the  reproducer  has  fully  traversed  the  record  85 
on  the  cylinder  in  position  thereunder  the 
arm  23  of  the  carriage  is  fully  drawn  up,  the 
grip  released,  so  the  carriage  is  free  to  return 
over  the  feed  screw-rod,  and  the  reproducer 
raised,  and  at  the  same  time  the  winding-  90 
drum  56  is  thrown  into  operation  and  winds 
the  cord  42  thereon.     By  this  winding  opera- 

tion the  cord  draws  the  carriage  to  the  left, 

and  the  shifting  rod  48  is  likewise  di"awn  to 
the  left  and  gradually  turns  the  arm  83  of  the  95 
crank-lever  80  outwardly,  and  consequently 
raises  the  arm  82  of  said  lever  and  elevates 

the  pawl  77  to  turn  the  head  or  disk  68  a  suf- 
ficient distance  to  bring  the  successive  cyl- 

inder and  record  into  maximum  elevated  po-  ico 
sition.    Just  as  this  adjustment  of  the  record 
occurs  the  arm  23  will  have  been  released,  the 
reproducer  allowed  to  descend  to  normal  po- 

sition to  bring  the  stylus  in  place  on  the  new 
record,  and  the  winding-drum  56  released  and  105 
permitted  to  run  loose  to  permit  the  carriage 
to  again  be  fed  toward  the  right.    D  uring  this 
operation  the  motor  is  in  continual  motion 
and  will  continue  to  actuate  the  parts  until 
run  down  or  manually  stopped,  and  by  this  no 
means  the  matter  carried  by  the  several  rec- 

ords or  cylinders  will  be  successively  repro- 
duced without  manual  attention  or  adjust- 

ment.    The  number  of  cylinders  carried  by 
the  head  or  disk  68  can  be  varied  at  will  and  115 
the  wax  or  like  records  slipped  thereover  and 
carried  thereby  can  be  replaced  when  desired. 
It  is  also  proposed  to  provide  the  rim  of  the 
head  or  disk  68  with  suitable  card-holders  84, 
which  will  be  arranged  directly  opposite  the  120 
several  cylinders,  as  shown,  to  designate  the 
character  of  the  records. 

The  improved  device  will  be  found  conveu' 
lent  and  entertaining,  and  the  parts  will  be 
inclosed  in  a  case,  as  usual  in  this  class  of  de-  125 
vices,  so  as  to  render  them  suitable  for  pub- 

lic use,  and,  moreover,  it  is  intended  to  have 
the  usual  coin-controlled  starting  mechanism 
at  times  in  connection  therewith  and  suitable 
automatic  stopping  mechanism,  so  that  when  130 
the  full  complement  of  records  have  been  re- 

produced the  machine  will  be  stopped.  It  is 
also  obvious  that  changes  in  the  form,  size, 
proportions,  and  minor  details  may  be  made 
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without  departing  from  the  principle  of  the 
invention. 

Having  thus  described  the  invention,  what 
is  claimed  as  new  is — 

5  1,  In  a  machine  of  the  class  set  forth,  the 
combination  of  a  plurality  of  unitedly  and  in- 

dividually rotatable  record-holders,  a  car- 
riage carrying  a  movably-mounted  reproducer 

and  also  provided  with  a  movable  grip,  a  feed 
lo  screw-rod  engaged  by  the  carriage,  a  gravi- 

tating arm  pivoted  to  the  front  portion  of  the 
carriage  and  operating  to  release  the  grip 
when  elevated,  a  slide-rod  cooperating  with 
the  reproducer  to  raise  the  latter  and  with 

15  which  said  arm  has  contact,  a  cord  connected 
to  said  arm,  a  winding-drum  for  said  cord,  a 
motor  for  actuating  the  several  parts  includ- 

ing the  said  drum,  and  means  for  shipping 
and  unshipping  the  said  drum. 

20  2.  In  a  machine  of  the  class  set  forth,  the 
combination  of  a  pluralitj''  of  unitedly  and  in- 

dividually rotatable  record-holders,  a  car- 
riage supporting  a  movably-mounted  repro- 
ducer and  provided  with  a  movable  grip,  a 

25  feed  screw-rod  for  the  carriage,  a  gravitating 
arm  operative  to  release  the  grip,  a  slide-rod 
cooperating  with  the  reproducer  to  raise  the 
latter  and  with  which  said  arm  has  contact, 
a  motor  for  actuating  the  several  parts,  and 
means  for  automatically  raising  the  arm,  re- 

turning the  carriage  to  a  starting  position  af- 
ter traveling  its  full  limit  over  the  several 

records,  and  permitting  the  arm  to  resume  its 
normal  position. 

3.  In  a  machine  of  the  class  set  forth,  the 
combination  of  a  plurality  of  unitedly  and  in- 

dividually rotatable  record-holders,  a  car- 
riage supporting  a  movably-mounted  repro- 

ducer, a  slide-rod  cooperating  with  the  repro- 
40  ducer  to  raise  the  latter,  a  pivoted  arm  adapt- 

ed to  engage  the  lower  end  of  and  move  the 
said  rod,  a  motor,  and  automaticallj'-operat- 
ing  means  for  shifting  the  said  arm  to  raise 
the  reproducer  and  permit  the  rod  to  return 

15  to  normal  position  during  extreme  opposite 
positions  of  the  carriage. 

4,  A  machine  of  the  class  set  forth,  compris- 
ing a  plurality  of  unitedly  and  individually 

rotatable  record-holders,  a  carriage  having  an 
50  automatically-movable  reproducer,  a  motor 

for  actuating  the  carriage  and  the  holders,  a 

drum-shaft  opei'ated  by  the  motor  and  pro- 
vided with  a  clutch  device,  a  drum  loosely 

mounted  on  the  said  shaft  and  adapted  to  be 
<;5  rotated  with  the  latter  by  engagement  with 

the  clutch  device,  a  resilient  arm  for  moving 
the  drum  into  engagement  with  the  clutch  de- 

vice provided  with  a  flexible  connecting  de- 
vice running  to  the  carriage,  a  resilient  re- 

60  leasing-arm  for  the  drum,  a  latch  to  engage 
said  arms  and  a  trip-rod  carried  by  and  mov- 

able with  the  carriage  to  engage  said  latch  to 
release  the  arms  and  to  push  the  releasing- 
arm  to  free  the  drum. 

65  5.  A  machine  of  the  class  set  forth,  compi'is- 
ing  a  plurality  of  unitedly  and  individually 

30 
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rotatable  record-holders,  a  carriage  having  an 
automatically  -  movable   reproducer   and   a 
gravitating  arm ,  a  motor  for  actuating  the  car- 

riage and  the  holders,  a  winding-drum  adapt-  70 
ed  to  be  actuated  by  the  motor  and  capable 
of  being  thrown  into  and  out  of  engagement 
with  the  motor,  resilient  arms  for  moving  the 
drum  into  and  out  of  operative  engagement 
with  relation  to  the  motor,  a  flexible  connec-  75 
tion  between  the  arm  for  moving  the  drum 
into  operative  engagement  with  the  motor 
and  the  carriage,  a  cord  between  the  arm  of 
the  carriage  and  the  drum,  a  feed  screw-rod 
engaged  by  the  carriage,  a  spring-actuated  80 
grip  in  the  carriage,  the  arm  of  the  carriage 
operating  when  elevated  to  release  the  said 
grip  and  raise  the  reproducer,  and  a  trip-rod 
secured  to  and  movable  with  the  carriage  to 
release  the  drum  from  operative  engagement  85 
with  the  motor. 

6.  In  a  reproducing-machine  of  the  class 
set  forth,  the  combination  with  a  plurality  of 
rotatable  record-holders,  of  a  motor  operat- 

ing a  band-pullej',  a  belt  engaging  the  hold-  90 
ers  at  one  end  and  adapted  to  continuously 
rotate  the  same  and  also  passing  over  said 
band-pulley,  a  series  of  records  adapted  to 
be  mounted  on  the  holders,  a  reproducer,  a 
carriage  supporting  the  same,  means  for  re-  95; 
eiprocating  the  carriage  to  traverse  the  re- 

producer longitudinally  of  a  record,  means 
for  returning  the  carriage  to  initial  position, 
and  means  for  stopping  the  records  succes- 

sively in  such  position  as  tu  permit  of  the  ac- 
tuation of  the  reproducer. 

7.  In  a  machine  of  the  class  set  forth,  the 
combination  of  a  plurality  of  rotatable  record- 
holders,  a  motor  for  actuating  said  holders, 
a  screw  feed-rod,  a  carriage  movable  over 
said  feed-rod  and  having  a  pivoted  spring- 
actuated  grii)  to  engage  the  latter,  a  gravitat- 

ing arm  mounted  in  the  carriage  and  adapted 
to  contact  with  a  portion  of  the  grip  to  release 
the  latter,  a  reproducer  supported  by  the  car- 

riage, and  means  for  automatically  raising 
the  arm  when  the  carriage  reaches  its  limit 
of  movement  in  one  direction  and  starts  to 
return  to  an  opposite  extreme  position. 

8.  In  a  machine  of  the  class  set  forth,  the  115 
combination  of  a  plurality  of  rotatable  record- 
holders,  a  carriage  supporting  a  movable  re- 

producer, a  motor  for  actuating  the  holders 
and  carriage,  a  disk  candying  the  holders  and 
having  outer  projecting  devices  and  notches,   120 
a  spring-arm  to  engage  the  notches  of  the 
disk,  a  vertically-slidable  pawl  to  engage  the 
said  projecting  devices  provided  with  a  trip- 
finger  to  release  said  arm,  a  crank-lever  con- 

nected to  the  pawl,  and  a  shifting  rod  mov-  125 
able  by  the  carriage  and   having  one  end 
loosely  engaging  the  one  extremity  of  the 
crank-lever. 

9.  In  a  machine  of  the  class  set  forth,  the 

combination  of  a  plurality  of  rotatable  record-  130 
holders,  a  carriage  supporting  a  movable  re- 

producer, a  motor  for  actuating  the  holders 

loi 
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and  carriage,  a  vertically-movable  slide-pawl 
for  bringing  the  successive  holders  into  op- 

erative position  with  relation  to  the  repro- 
ducer, and  a  shifting  rod  engaged  by  a  por- 

5  tion  of  the  carriage  and  movable  by  the  lat- 
ter to  impart  reverse  movements  to  the  said 

pawl. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  af&xed  my  signature  in 
the  presence  of  two  witnesses. 

ERICK  PERSON  FELT. 
Witnesses: 

Wm.  p.  Welch, 
Thos.  McCarthy. 
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United  States  Patent  Office, 

LOUIS    P.    VA  LIQUET,    OF   NEW    YORK,    N.    Y. 

SEAL  FOR  TALKING-MACHINE  RECORDS. 

:tECIFICATION  ibrming  part  of  Letters  Patent  No.  701,820,  dated  June  3,  1902. 

Application  filed  March  27,1902,    Serial  No.  100,207.    (No  model.) 

To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  the  city  of  New  York,  county  of 

5  New  York,  State  of  New  York,  have  invented 
certain  new  and  nsefullmprovenientsin  Seals 
for  Talking-Machine  Records,  of  which  the 
following  is  a  specification. 
My  invention  relates  to  sonnd-reproducing 

lo  apparatus  in  general,  and  more  specifically 
consists  of  an  improved  sound-record  tablet 
and  reproducing  apparatus  combined  there- 

with whereby  the  first  use  of  a  record-tablet 
for  reproducing  purposes  will  leave  indestrue- 

15  tible  and  unremovable  evidence  of  the  fact 
that  said  record-tablet  has  been  so  used  and 
will  thereby  render  it  impossible  for  unprin- 

cipled dealers  to  sell  second-hand  sound-rec- 
ords on  the  representation  that  they  have 

2o  never  been  used. 
Heretofore  it  has  been  proposed  to  provide 

evidence  of  the  fact  that  any  particular  rec- 
ord-tablet is  fresh  from  the  maker  and  has  not 

been  used  by  attaching  to  the  tablet  a  seal, 
25  such  as  a  piece  of  paper  or  a  thread,  which 

must  be  broken  when  the  tablet  is  placed  on 
the  reproducing-machine. 

The  distinctive  feature  of  my  invention  con- 
sists in  making  the  part  which  serves  as  evi- 

30  dence  of  newness  an  integral  part  of  the  rec- 
ord-tablet, the  same  being  a  thin  film  of  the 

material  of  which  the  tablet  is  made.  This 
extends  across  an  opening  through  which 
some  member  of  the  reproducing  apparatus 

35  projects,  and  such  film  is  consequently  frac- 
tured upon  the  first  use  of  the  record  for  re- 

production. This  film  of  the  record  material 
cannot  be  replaced  and  the  seal  so  produced 
cannot  be  counterfeited. 

40      I  have  illustrated  a  form  of  record-tablet 
and  reproducing-machine  therefor  embody- 

ing the  preferred  form  of  my  invention  in  the 
accompanying  sheet  of  drawings,  in  which — 

Figure  1  is  a  section  of  a  sound-record  tablet 
45  constructed  in  accordance  with  my  invention ; 

and  Fig.  2  is  a  side  elevation  of  a  reproducing 
apparatus,  showing  such  sound-record  tablet 
in  operative  relation  therewith,  the  tablet  be- 

ing partly  in  section  in  the  full-line  position. 
50      Throughout  the  drawings  like  reference-fig- 

ures indicate  like  parts. 
The  sonnd-rocord  tablet  1,  which  is  prefer- 

ably of  the  flat  disk -shaped  form,  has  the 
sound-record  grooves  2  sunk  in  one  face  and 
the  central  recess  3  for  centering  the  tablet  55 
upon  the  revolving  table  4  of  the  reproducing 
or  talking  machine  5  shown  in  Fig.  2.  In- 

stead of  having  such  recess  3  extend  through 
the  tablet  l,so  as  to  form  a  perforation  therein, 
as  is  usually  the  case,  I  leave  a  thin  film  or  60 
web  6  of  the  material  of  which  the  tablet  is 
formed  extending  across  the  recess  3,  as  shown 
in  Fig.  1.  Preferably  this  web  is  in  line  with 
the  upper  surface  of  the  record-tablet  and  is 
formed  in  the  same  operation  by  which  the  tab-  65 
let  is  stamped  out  originally  between  proper 
dies.  The  reproducing  apparatus  preferably 
has  a  pointed  pin  7  projecting  upward  from 
the  center  of  table  4,  which  engages  the  re- 

cess 3  and  pierces  and  fractures  the  film  or  70 
web  6  when  the  record-tablet  is  forced  down 
to  a  bearing  on  the  rotatable  table  4,  as  must 
be  done  before  a  reproduction  of  the  record 
can  take  place. 

The  method  of  operating  my  invention  is  75 
as  follows:  The  record-tablet  is  stamped  out 
in  the  form  shown  in  Fig.  1.     When  put  upou 
the  reproducing-machine,  the  pin  7  perforates 
the  film  or  web  G  as  the  record-tablet  is  being 
forced  down  to  a  bearing  on  the  rotatable  ta-  80 
ble,  as  shown  in  dotted  lines  in  Fig.  2.     By 
the  time  the  tablet  has  reached  a  bearing  on 
the  table  the  fragments  of  the  film  are  usually 
broken  completely  off,  leaving  the  usual  cen- 

tral perforation  through  the  tablet,  as  shown  85 
in  full  lines  in  the  cross-sectional  portion  of 
Fig.  2.     If  small  portions  of  the  film  adhere 
to  the  edges  of  the  opening,  however,  they  do 
not  interfere  with  the  operation  and  will  be 
completely  broken  off  in  successive  reproduc-  90 
tions.     It  is  evident,  of  course,  that  the  film 
6  being  so  fractured  before  any  reproduction 
is  possible  cannot  be  so  replaced  as  to  avoid 
detection,  and  the  seal  is  therefore  impossi- 

ble to  counterfeit  when  my  invention  is  used  95 
in  its  entirety.     The  advantages  of  my  inven- 

tion comprise  this  impossibility  of  counter- 
feiting, the  improbability  of  the  removal  of  the 

seal  from  natural  causes  other  than  the  nor- 
mal use  of  the  record,  and  the  cheapness  of  100 

its  application  to  the  record-tablet. 
It  is  evident,  of  course,  that  my  invention 

might  be  applied  to  other  forms  of  sound-rec- 
ord tablet  than  the  one  shown,  that  the  form 
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of  the  reproducing-machine  might  be  corre- 
spondingly altered,  and  that  the  location  of 

the  film  or  web  6  might  be  varied  so  long  as 
there  was  a  member  of  the  reproducing-ma- 

chine adapted  to  perforate  the  web  on  the 
first  reproduction  of  the  record. 

Having,  therefore,  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  A  sound-record  tablet  having  a  central 
recess  for  centering  the  record  on  the  repro- 

ducing apparatus,  with  a  thin  film  of  the  ma- 
terial of  which  the  tablet  is  formed  extend  ing 

across  said  recess. 

2.  A  sound-record  tablet  having  a  central 
recess  in  its  under  surface  for  centering  the 
record  on  the  reproducing  apparatus,  with  a 
thin  film  of  the  material  of  which  the  tablet 
is  formed  extending  across  said  recess  in  line 

2o  with  the  upper  surface  of  the  tablet. 
3.  A  sound-record  tablet  having  a  central 

lo 
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recess  for  centering  the  record  on  the  repro- 
ducing apparatus,  with  a  thin  film  of  the  ma- 

terial of  which  the  tablet  is  formed  extend- 
ing across  said  recess,  combined  with  a  repro-  25 

ducing-machine  having  a  rotating  table  and 
an  upwardly -projecting  pointed  center  pin 
adapted  to  enter  said  recess  and  pierce  said 
film. 

4.  A  sound-record  tablet  having  a  recess  30 
formed  in  it  across  which  recess  extends  a  thin 
film  of  the  material  of  which  the  tablet  is 

formed,  combined  with  a  reproducing-ma- 
chine having  a  rigid  projecting  member  adapt- 

ed to  enter  said  recess  and  pierce  said  film  35 
prior  to  the  operation  of  reproduction. 

Signed  at  New  York  city,  New  York,  this 
26th  day  of  March,  1902. 

LOUIS  P.  VALIQUET. 
Witnesses: 

W.  H.  PUMPHREY, 
L.  E.  Pearson. 
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United  States  Patent  Office. 

LOUIS  H.  CHAPMAX,  OF  LITTLEFALLS,  NEW  YORK. 

GRAPHOPHONE  ATTACHMENT. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  703,764,  dated  July  1, 1902. 

Application  filed  February  20i  1901,    Serial  No.  48,128.    '■'So  model.) 

To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Louis  H.  Chapman,  a 

citizen  of  the  United  States, residing  at  Little- 
falls,  in  the  county  of  Herkimer,  State  of  New 

5  York,  have  invented  certain  new  and  useful 
Imj)rovements  in  Graphophone  Attachments; 
and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  of  the  in- 

vention, such  as  will  enable  others  skilled  in 
lo  the  art  to  which  it  appertains  to  make  and 

use  the  same. 
This  invention  relates  to  graphophones 

wherein  the  sound-box  is  held  in  position  with 
the  sound-tube  practically  horizontal;  and  it 

15  has  for  its  object  to  provide  means  for  raising 
and  lowering  the  sound-box  from  the  usual 
finger-piece. 

In  the  drawings  forming  a  jjortion  of  this 
specification,  and  in  which  like  numerals  of 

it  reference  indicate  similar  parts  in  the  two 
views.  Figure  1  is  a  view  partly  in  section  and 
partly  in  elevation  and  showing  the  bracket 
in  its  operative  position  on  a  graphophone. 
Fig.  2  is  a  perspective  view  of  the  bracket 

25  detached. 
Referring  now  to  the  drawings,  the  record 

of  the  graphophone  is  shown  at  5  and  the 
feed-screw  at  6,  this  screw  having  the  usual 
feed-nut,  upon  which  is  loosely  mounted  a 

30  collar  7,  at  one  side  of  which  projects  a  finger- 
piece  and  at  the  other  a  lug  S.  The  collar  is 
adapted  for  limited  rotary  movement  under 

the  influence  of  the  finger-piece  to  i-aise  and 
lower  the  lug. 

35  The  bracket,  which  is  mounted  upon  the 
feed-nut,  consists  of  a  stem  portion  10,  the 
lower  end  of  which  is  reduced,  as  shown  at 

11,  and  is  engaged  slidably  with  a  socket  12' 
in  a  base  12,  which  latter  has  an  enlarged 

40  lower  end  13,  in  which  is  formed  a  semicir- 
cular recess  11,  adapted  to  fit  over  one  side 

of  the  feed-nut,  to  which  latter  it  is  held  by 
means  of  screws.  In  the  face  of  this  semi- 

circular recess  is  formed  a  groove  15,  which 
45  passes  through  both  the  front  and  the  rear  of 

the  enlarged  lower  end  of  the  base,  the  slot 
through  the  front  portion — that  is,  the  por- 

tion adjacent  the  record — receiving  the  lug 
of  the  collar  7,  while  the  slot  through  the  rear 

50  receives  the  finger-piece.  The  upper  portion 
of  the  collar  moves  in  that  portion  of  the  slot 
lying  between  the  front  and  rear  of  the  lower 

end  of  the  base,  so  that  by  manipulating  the 
finger-piece  the  collar  may  be  easily  operated 
freely  of  the  bracket.  55 

Upon  the  upper  end  of  the  bracket  is  fixed 
a  tubular  head  16,  or  it  may  be  formed  inte- 

gral therewith,  this  head  lying  at  right  angles 
to  the  stem  and  having  one  end  reduced,  as 
shown  at  17,  to  receive  the  sound-funnel.  In  60 
the  opposite  end  of  the  head  16  there  is  dis- 

posed the  end  of  a  tube-section  17',  which  is formed  as  a  ball,  so  that  a  tight  joint  will  be 
made  irrespective  of  the  angle  at  which  the 
tube-section  may  lie  to  the  head,  it  being  un-  65 
derstood  that  this  ball  forms  a  universal  con- 

nection between  the  tube-section  and  the 
head.  It  is  only  necessary,  however,  that  the 
tube-section  have  a  pivotal  movement  in  a 
plane  at  right  angles  to  the  axis  of  the  record  70 
to  permit  the  sound-box  to  move  toward  and 
away  from  the  record,  and  as  a  means  for 
holding  the  tube-section  in  the  head  pins  18 
are  passed  through  the  sides  of  the  head  and 
pivotally  engaged  with  the  ball  in  the  line  of  75 
its  transverse  diameter. 

In  order  that  the  tube-section  17'  maj''  be raised  and  lowered  through  the  medium  of 
the  finger-piece  upon  the  collar  7,  a  rod  19  is 
provided.  This  rod  19  has  a  yoke  20  at  its  80 
upper  end,  in  which  rests  the  tube-section 
17'  at  a  point  exterior  to  the  head  16  and  be- 

tween it  and  an  annular  flange  22  on  the  tube- 
section,  and  the  lower  end  of  the  rod  19  is 

passed  through  a  guide-e3'e  23  upon  the  base  85 
12  and  in  which  it  is  adapted  to  reciprocate, 
this  eye  acting  to  hold  the  lower  end  of  the 
rod  in  the  path  of  upward  movement  of  the 
lug  8  of  the  collar  7.  Thus  it  will  be  seen 
that  as  the  finger-piece  is  depressed  the  rod  90 
will  be  moved  upwardly  and  will  raise  the 
tube-section.  The  end  of  the  tube-section 

17'  is  formed  for  the  reception  of  the  sound- 
box in  the  usual  way,  and  hence  as  the  tube- 

section  moves  upwardly  the  sound-box  is  95 
raised.  It  will  be  seen  upon  reference  to  the 
drawings  that  the  bracket  is  of  such  height 
as  to  support  the  sound-box,  with  its  stylus, 
in  contact  with  the  uppermost  portion  of  the 
record,  and  in  order  to  adjust  the  height  of  100 
the  box  to  the  proper  degree  a  set-screw  25 
is  engaged  with  the  base  12  and  passes  into 

the  socket  12',  so  that  it  may  engage  the lower  reduced  end  11  of  the  stem  10  and  hold 
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the  stem  at  different  points  of  its  sliding  move- 
ment in  the  base. 

It  will  be  seen  that  the  box  may  be  prop- 
erly adjusted  to  the  record,  it  may  be  raised 

and  lowered  readily,  and  the  sound  will  pass 
out  directly  from  the  box.  This  construction 
is  found  to  prevent  the  metallicsounds  usually 
heard  in  graphophones,  and  the  sounds  are 
clear  and  pure  in  tone. 

In  the  manufacture  of  the  bracket  it  may 
be  made  of  wood  or  of  metal  or  of  any  other 
material  that  is  suitable,  and  I  may  modify 
its  construction. 

Having  thus  described  my  invention,  what 
I  claim  is — 

1.  A  sound-box  bracket  comprising  a  base 
adapted  for  connection  to  the  feed-nut  of  a 
graphophone  and  having  a  slot  to  I'eceive  the 
collar  thereof,  a  tubular  head  having  a  stem 

2o  connected  to  the  base  adapted  for  attach- 
ment of  a  sound-funnel  at  one  end,  a  tube- 

section  pivotally  connected  with  the  opposite 
end  of  the  head,  an  eye  carried  by  the  base 
and  a  rod  exterior  to  the  stem  and  base,  and 
passed  through  the  eye,  said  rod  having  a 
yoke  at  its  upper  end  in  which  the  pivoted 

fO 

15 

25 

tube-section  rests  and  having  its  lower  end 
disposed  in  the  slot  of  the  base  for  engage- 

ment by  the  lug  or  lifting-finger  of  the  collar. 
2.  A  sound-box  bracket  comprising  a  base  30 

adapted  for  connection  to  the  feed-nut  of  a 
graphophone  and  having  a  slot  to  receive  the 
collar  thereof,  a  tubular  head  having  a  stem 
connected  to  the  base  and  adapted  for  attach- 

ment of  a  sound-funnel  at  one  end,  a  tube-  35 
section  pivotally  connected  with  the  opposite 
end  of  the  head,  an  eye  carried  by  the  base 
and  a  rod  exterior  to  the  stem  and  base,  and 
passed  through  the  eye,  said  rod  having  a 
yoke  at  its  upper  end  in  which  the  pivoted  40 
tube-section  rests  and  having  its  lower  end 
disposed  in  the  slot  of  the  base  for  engage- 

ment by  the  lug  or  lifting-finger  of  the  collar, 
the  head  and  base  being  adjustable  towai'd 
and  away  from  each  other.  45 

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

LOUIS  IT.  CHAPMAN, 

Witnesses: 
P.  IT,  McEvoY, 
Adam  H.  Lever. 

\ 
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To  all  ivJwm  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Reproducers  for 
Phonographs, of  which  the  following  is  a  speci- fication. 

My  invention  relates  to  improvements  in 
lo  reproducers  for  phonographs  and  other  talk- 

ing-machines. 
The  object  I  have  in  view  is  to  provide  a 

sound-reproducer  for  the  purpose  by  which 
the  record  on  the  blank  will  be  closely  and 

15  accurately  followed  by  the  reproducer-point, 
so  as  to  result  in  the  better  reproduction  of 
the  original  sounds,  and  wherein  false  vibra- 

tions will  be  eliminated  to  a  large  extent. 
In  carrying  out  my  invention  I  so  support 

20  and  arrange  the  reproducing  arm  or  lever 
relatively  to  the  blank  that  the  friction  be- 

tween the  reproducer  ball  or  point  and  the 
blank  may  be  utilized  in  effecting  vibration 
of  the   diaphragm.     The  friction  with   the 

25  record,  therefore,  instead  of  being  a  source  of 
objection  is  by  my  invention  effectively  util- 

ized in  the  reproduction.  This  friction  may 
alone  be  relied  upon  to  effect  vibration ;  but 
I  prefer  to  construct  the  device  in  such  a  way 

30  that  the  vibration  of  the  reproducer  ball  or 

point  will  be  direetl}''  communicated  to  and 
assist  in  the  vibration  of  the  diaphragm. 

A  further  important  feature  of  my  inven- 
tion relates  to  the  construction  and  mounting 

35  of  the  diaphragm,  whereby  slight  false  vibra- 
tions are  largely  eliminated  and  the  true  vi- 

brations largely  amplified. 
In  the  production  of  what  I  consider  to  be 

the  best  form  of  my  invention  I  provide  a  re- 
40  producer  arm  or  lever  arranged  at  an  angle 

to  the  diameter  of  the  blank,  so  that  it  will 
trail  easily  and  smoothly  upon  its  surface, 
said  reproducing-lever  being  pivoted  at  its 
upper  end  to  a  slightlj'-overbalanced  weight, 

45  by  which  the  reproducer-point  will  be  kept 
always  in  contact  with  the  blank,  but  will  be 
free  to  accommodate  itself  to  irregularities 
and  eccentricities  therein,  said  weight  pos- 

sessing sufficient  inertia  to  be  uninfluenced 
50  by  the  vibrations  of  the  reproducing-point, 

and  I  connect  said  reproducing  arm  or  lever 
with  the  diaphragm  by  a  single  link,  which 

may  work  within  a  slot  in  the  weight,  said 
diaphragm  being  provided,  preferably  on  its 
under  side,  with  a  series  of  radial  stiffening-  55 
ribs  gradually  decreasing  in  thickness  from 
their  point  of  intersection  at  the  center  of  the 
diaphragm,  and  the  plate  or  disk  to  which 
the  diaphragm  is  secured  beingarrangedvery 
closelj'  to  the  diaphragm,  so  that  the  said  disk  60 
and  diaphi-agm  will  constitute  a  dash-pot, 
whereby  a  retarded  movement  of  the  dia- 

phragm will  be  obtained .     The  ad  vantages  of 
these  special  constructions  and  their  cooper- 

ation in  the  carrying  out  of  my  object  to  ob-  65 
tain  a  more  perfect  reproducer  will  be  here- 

inafter explained. 
In  order  that  my  invention  may  be  under- 

stood, attention  is  dii'eeted  to  the  accompany- 
ing drawings,  forming  part  of  this  specifica-  70 

tion,  and  in  which — 
Figure  1  is  a  plan  view  of  parts  of  a  well- 

known  form  of  phonograph,  showing  the  pre- 
ferred form  of  mj^  present  invention  aj)plied 

thereto.  Fig.  2  is  a  section  through  the  same  75 
on  the  line  2  2;  Fig.  3,  a  section  on  the  line 
3  3  of  Fig.  2 ;  Fig.  4,  a  iierspective  view  of  the 
preferred  form  of  diaphragm ;  Fig.  5,  a  dia- 
gfammatic  view  illustrating  a  modification  of 
mj'  invention  wherein  friction  alone  is  relied  80 
upon  to  effect  the  vibrations  of  the  diaphragm, 
and  Fig.  6  a  diagrammatic  view  illustrating 
the  operation  of  the  preferable  form  of  my 
invention. 

In  all  of  the   above   views  corresponding  85 
parts  are  represented  by  the  same  characters 
of  reference. 

A  represents  the  feed -shaft  of  an  ordi- 
nary phonograph,  and  B  the  blank  mandrel 

thereof.  90 

C  represents  the  phonogram-blank  carried 
on  said  mandrel. 

D  represents  the  main  operative  parts  of 
the  improved  reproducer,  carried  on  an  arm 
a,  connected  to  a  sleeve  &,  the  latter  working  95 
on  a  stationary  rod  c  at  the  back  of  the  in- 

strument. The  reproducer  is  fed  longitudi- 
nallj'  of  the  blank  B  by  a  nut  (Z,  cooperating 
with  the  feed-screw  A.  The  arm  a  is  sup- 

ported at  its  forward  end  by  an  antifriction-  100 
roller  e,  working  on  a  track  /.  The  repro- 

ducer in  this  instance  comprises  a  flanged  an- 
nular ring  (/,  carried  by  the  bifurcated  arms 

\  li  of  the  arm  a.     The  diaphragm  i  is  sup- 
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ported  on  the  flange  of  tliering  g,  and  above 
said  diaphragm  is  the  plate  j,  held  in  place 
by  a  clamping-ring  k.  The  plate  j  is  provided 
with  a  hollow  nipple,  to  which  the  listening 

5  tubes  or  horn  are  or  is  attached.  Mounted 
upon  the  arms  h  Ti  is  a  weight  I,  carried  on 
horizontal  pivots  m  and  overbalanced  at  its 
rear  end  either  hj  placing  the  pivots  tn  for- 

ward of  the  center  of  gravitj'  or  bj^  employing 
lo  an  auxiliary  weight  n,  cast  integral  there- 

with, as  shown.  The  weight  Hs  formed  with 
a  slot  o  therein.  The  reproducer  arm  or  le- 

ver iJ  is  pivoted  at  its  upper  end  to  the  weight 
I,  and  its  lower  end  is  formed  in  a  small 

I  5  ball,  jewel,  or  other  suitable  surface  for  co- 
operation with  the  record.  The  reproducer 

arm  or  lever  j;  will  be  maintained  in  contact 
with  the  record  by  reason  of  its  connection 
with  the  weight  I,  which  possesses  sufficient 

2o  inertia  to  be  uninfluenced  by  the  vibrations 
of  the  record,  but  which  atthesame  time  will 
be  affected  by  any  inequalities  or  eccentrici- 

ties of  the  blank.  The  reproducer  arm  or  le- 
ver 2)  is  shown  as  extending  at  an  angle  to  the 

25  diameter  of  the  blank  B,  so  that  it  will  trail 
smoothlj'  and  easily  thereon  without  chat- 

tering. The  said  reproducer  arm  or  lever  is 
connected  to  the  diaphragm  i  at  its  centi*al 
part  by  a  link  q,  passing  through  the  slot  0  in 

30  the  weight.  By  employing  a  weighted  retard- 
ing device,  as  explained,  in  connection  with  a 

reproducer  arm  or  lever,  arranged  at  an  angle 
with  respect  to  the  diameter  of  the  blank,  the 
effect  of  the  weight  is  to  move  or  slide  the  re- 

35  producer-point  relatively  to  the  blank,  tend- 
ing to  increase  the  angle  of  inclination  and 

producing  a  normal  strain  or  tension  upon 
the  diaphragm,  so  that  anj^  vibrations  of  the 
point  will  be  communicated  to  the  diaphragm 

40  without  lost  motion  and  the  elasticity  of  the 
diaphragm  will  maintain  the  reproducing- 
poiut  always  in  contact  with  the  record. 
When  it  is  desired  to  give  to  the  diaphragm 
i  a  retarded  movement  to  reduce  false  vibra- 

45  tions,  as  will  be  explained,  the  plate  or  disk 
./  is  arranged  in  such  proximitj^  to  the  dia- 

phragm that  the  film  of  air  between  the  two 
will  in  being  rapidlj' compressed  and  expand- 

ed under  the  vibrations  of  the  diaphragm 
50  effect  the  necessary  retardation  thereof.  In 

order,  however,  to  increase  this  effect  and  at 
the  same  time  to  produce  increased  effect  of 
the  true  vibrations,  the  diaphragm  is  prefer- 

ably stiffened,  so  that  it  will  move  bodily 
55  under  the  effect  of  the  vibrations,  and  in  Fig. 

4  I  illustrate  the  preferred  way  of  eifecting 
this  result.  In  this  figure  the  diaphragm  i 
is  shown  as  being  provided  on  its  under  side 
with  a  series  of  radial  ribs  r,  converging  at 

60  the  center  and  impinging  against  a  pivot  .s, 
to  which  the  link  q  is  secured.  These  radial 
ribs  r  are  secured  to  the  diaphragm  in  any 
suitable  way,  and  they  are  preferably  of  a 
gradually-decreasing  thickness  from  the  cen- 

65  ter  toward  the  periphery.     The  said  ribs  may 
be  made  of  wood,  metal,  or  other  material. 

In  operation  the  overbalanced  weight  I  will, 

as  stated,  cause  the  reproducer-point  to  be 
alwaj's  maintained  in  engagement  with  the 
record,  irrespective  of  imperfections  and  ec-  70 
centrieities  therein.  The  blank  B  in  revolv- 

ing beneath  the  point  will  cause  an  additional 
outward  stress  on  the  diaphragm  other  than 
that  produced  by  the  effect  of  the  weight,  an 
action  which,  so  far  as  I  am  aware,  has  75 
never  before  been  secured  in  this  art.  When 
an  irndulation  occurs  on  the  blank,  the  fric- 

tion on  the  reproducer  point  or  ball  is  nearly 
obliterated,  because  the  inertia  of  the  weight 
is  such  that  it  cannot  cause  the  depression  of  80 
the  lever  p  and  reproducer-point  with  suffi- 

cient rapidity  to  follow  the  record.  Hence 
this  is  effected  by  the  elasticity  of  the  dia- 

phragm, which,  as  stated,  is  under  the  ten- 
sion of  the  weight  and  of  the  friction  with  85 

the  blank.  This  reproducer  ijoint  or  ball 
having  been  forced  by  the  elasticity  of  the 
diaphragm  to  the  bottom  of  the  indentation, 
the  riding  up  against  the  incline  of  the  in- 

dentation by  the  reproducer  point  or  ball  90 
produces  a  great  increase  of  friction,  (in  ex- 

cess of  the  normal  friction  which  would  re- 
sult from  the  engagement  of  the  reproducer 

with  a  smooth  blank,)  and  this  causes  the 
diaphragm  to  be  again  jflaced  under  tension.  95 
When  the  lever  j;  is  not  oblique,  as  in  Fig.  5, 
the  only  motion  which  the  diaphragm  can  re- 

ceive must  be  due  entirely  to  the  action  of 
friction  between  the  reproducer  and  the  rec- 

ord, since  no  vertical  motion  of  the  repro-  100 
ducer  will  give  any  appreciable  movement  to 
the  diaphragm.  I  consider  it  preferable,  how- 

ever, to  supplement  the  friction  due  to  the  rise 
and  fall  of  the  producer  on  the  blank  by  the 
variations  in  the  blank  being  communicated  105 

directly  to  the  diaphi-agm,as  is  possible  with  an 
inclined  reproducer,  as  described.  This  ac- 

tion is  clearly  illustrated  in  Fig.  6.  The  lever 

p  being  pivoted  to  the  weight  swings  on  i)rac- 
tically  a  fixed  pivot  due  to  the  inertia  of  the  no 
weight.  From  the  top  1  of  the  undulation  to 
the  bottom  2  thereof  the  lever  is  moved  by 
the  elasticity  of  the  diaphragm,  while  in  be- 

ing moved  back  to  its  original  position  the 
friction  is  sufficient  to  again  place  the  dia-  115 
l^hragm  under  tension,  the  effect  of  the  weight 
on  the  inclined  lever  p  producing  a  much 
greater  stress  on  the  diaphragm  than  would 
be  produced  by  friction  alone,  as  in  Fig.  5, 

With  the  form  shown  in  Fig.  6,  therefoi*e,  the  1 20 
vibrations  of  the  diaphragm  will  be  very  pow- 

erful, and  at  the  same  time  the  original  sound- 
waves will  be  faithfully  and  accurately  re- 

produced. 
The  improved  diaphragm  is  made,  prefer-  125 

ably,  of  very  thin  mica,  and  the  radial  ribs  ex- 
tend very  close  to  the  edge.  The  radial  arms 

are  proportioned  in  number  to  the  thickness 
of  the  diaphragm,  so  that  the  areas  between 
said  arms  may  not  vibrate  independently.  130 
When  properly  proportioned,  almost  all  of  the 
elasticity  will  be  obtained  in  the  edge  portion 
of  the  diaphragm,  and  the  motions  produced 
by  the  record  cause  nearly  the  whole  surface 
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of  the  diaphragm  to  move  with  the  same  am- 
plitude and  not  at  the  central  portion  only, 

as  is  now  the  case.  Such  a  diaphragm  will 
therefore  result  in  ver}^  powerful  reproduc- 
tion. 

In  order  to  reduce  false  vibrations,  the  am- 
plitude of  which  is  very  slight,  I  arrange  the 

diaphragm,  as  stated,  adjacent  to  the  plate 
or  disk  J,  so  that  a  retarded  movement  of  the 
diaphragm  will  be  secured  by  causing  the  dia- 

phragm itself  to  act  as  the  piston  element  of 
the  dash-pot,  the  other  element  of  the  dash- 
pot  being  the  said  disk  or  plate.  It  will  thus 
be  seen  that  the  thin  film  of  air  which  ex- 

ists between  these  two  elements  will  be  rapidl}'' 
compressed  under  the  vibrations  of  the  dia- 

phragm, acting  to  retard  the  same  and  elimi- 
nating the  small  false  vibrations,  though  not 

affecting  the  true  vibrations.  This  retarda- 
tion of  the  diaphragm  is  enhanced  if  the  dia- 

phragm moves  bodily,  as  stated,  rather  than 
simply  buckling  at  its  central  part,  as  is  now 
the  case. 

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

1.  In  a  phonograph,  the  combination  with 
a  phonograph-record,  of  a  reproducing-lever 
carrying  a  reproducing  device  cooperating 
with  said  record,  a  weighted  retarding  device 
connected  Avith  said  lever  at  its  end,  a  dia- 

phragm, and  a  link  connecting  said  dia- 
I^hragm  with  said  levor  between  the  repro- 

ducing device  and  said  weight,  whereby  the 
friction  between  the  reproducing  device  and 
the  rotating  record  will  impose  stress  on  the 
diaphragm,  substantially  as  and  for  the  pur- 

poses set  forth. 
2.  In  a  phonograph,  the  combination  with 

a  phonograph-record,  of  a  reproducing-lever 
carrying  a  reproducing  device  which  cooper- 

ates with  the  record,  said  lever  being  arranged 
at  an  angle  to  the  diameter  of  the  record,  a 
weighted  retarding  device  connected  to  said 
lever  at  its  end,  a  diaphragm,  and  a  link  con- 

necting said  diaphragm  with  the  reproducing- 
lever  between  the  reproducing  device  and 
said  weight,  whereby  the  effect  of  the  weight 
tends  to  increase  the  inclination  of  said  lever 

to  impose  tension  on  the  diaphragm,  substan- 
tially as  and  for  the  purposes  set  forth. 

3.  In  a  phonograph,  the  combination  with 
a  phonograph-record,  of  a  reproducing-lever 
carrying  a  reproducing  device  cooperating 
with  said  record,  a  pivoted  retarding-weight 

to  which  the  lever  is  pivoted  at  its  end,  a  dia- 
phragm, and  a  link  connecting  the  diaphragm 

with  said  lever  between  the  reproducing  de- 
vice and  said  weight,  substantially  as  and  for 

the  purposes  set  forth.  60 
4.  In  a  phonograph,  the  combination  with 

a  phonograph-record,  of  a  reproducing-lever 
carrying  a  reproducing  device  cooperating 
with  said  record,  a  pivoted  retarding-weight 
to  which  the  lever  is  pivoted  at  its  end,  a  dia-  65 
phragm,  and  a  link  connecting  the  diaphragm 
with  said  lever  between  the  reproducing  de- 

vice and  said  weight, said  link  passing  through 
a  slot  in  the  weight,  substantially  as  and  for 
the  purposes  set  forth.  70 

5.  In  a  phonograph,  the  combination  with 
the  record,  of  a  reproducing -point,  a  dia- 

phragm connected  to  the  reproducing-point, 
a  stationary  casing  with  respect  to  which  said 
diaphragm  vibrates,  the  diaphragm  being  lo-  75 
cated  sufficiently  close  to  the  casing  as  to  al- 

low for  a  thin  film  of  air  between  the  two, 
whereby  the  vibrations  of  the  diaphragm  will 
be  retarded,  and  radial  ribs  secured  to  said 
diaphragm  for  stiffening  said  diaphragm  so  80 
as  to  produce  bodily  movements  thereof,  sub- 

stantially as  set  forth. 
6.  In  a  phonograph,  the  combination  with 

the  record,  of  a  reproducing-point,  a  dia- 
phragm connected  to  the  reproducing-iDoint,  85 

a  stationary  casing  with  respect  to  which  said 
diaphragm  vibrates,  the  diaphragm  being  lo- 

cated sufficiently  close  to  the  casing  as  to  al- 
low for  a  thin  film  of  air  between  the  two, 

whereby  the  vibrations  of  the  diaphragm  will  90 
be  retarded,  and  radial  ribs  of  gradually-de- 

creasing thickness  secured  to  said  diaphragm 
for  stiffening  said  diaphragm  so  as  to  produce 
bodily  movements  thereof,  substantially  as 
set  forth.  95 

7.  An  improved  diaphragm  for  phonographs 
comprising  a  plate,  and  radial  ribs  secured  to 
the  same  on  one  side  thereof,  substantially  as 
set  forth. 

8.  An  improved  diaphragm  comprising  a  100 
plate,  and  radial  ribs  of  gradually-decreasing 
thickness  secured  to  the  same  on  one  side 
thereof,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
21st  day  of  March,  1898. 

THOMAS  A.  EDISON. 

Witnesses: 
S.  O.  Edmonds, 
J.  F.  Randolph. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  704,047,  dated  July  8, 1902. 

Application  filed  Novemter  2, 1900.    Serial  No.  35,193.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eld  ridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  State  of  Pennsyl- 

vania, have  invented  certain  new  and  useful 
Improvements  in  Sound  Recording  and  Re- 

producing Machines,  of  which  the  following 
is  a  full,  clear,  and  exact  description,  refer- 

ence being  had  to  the  accompanying  draw- 
ings, forming  part  of  this  specification. 

My  invention  relates  to  certain  improve- 
mentsin  soundrecordingand  reproducing  ap- 

paratus, and  particularly  to  that  part  known 
as  the  "sound-box." 

In  recording  sound-waves  I  have  found 
from  experience  that  the  stylus-point  must  be 
adjusted  to  a  nicety,  even  down  to  a  thou- 

sandth of  an  inch,  in  order  to  obtain  the 
very  best  results,  and  I  also  find  that  under 
different  conditions  of  temperature  this  ad- 

justment varies  by  reason  of  the  contraction 
and  expansion  of  the  various  parts  of  the  de- 

vice. Consequentlylhave  found  itnecessary 
to  provide  for  very  finely  adjusting  the  sty- 

25  lus-point  and  its  snpporting-bar  and  to  pro- 
vide a  tensioning  device  therefor. 

The  principal  object  of  this  invention  is  to 
provide  a  sound-box  particularly  adapted  for 
recording  purposes  so  constructed  as  to  read- 

ily yield  to  the  impulses  of  the  sound-waves 
in  any  and  all  directions;  also,  in  providing 
means  for  finely  adjusting  the  stylus-point,  so 
that  the  depth  of  the  cut  may  be  regulated 
to  a  nicety;  also,  in  providing  a  tensioning 
device  which  will  maintain  the  proper  ad- 

justment of  the  stylus-bar  under  different 
conditions  of  temperature  in  the  event  of  con- 

traction or  expansion. 
With  these  and  other  objects  in  view  my 

invention  consists  in  the  construction  and  ar- 
rangement of  the  mechanism,  substantially  as 

hereinafter  set  forth,  and  particularly  point- 
ed out  in  the  claims. 
Referring  to  the  accompanying  drawings, 

45  Figure  1  is  a  perspective  view  of  a  recording 
sound-box  embodying  mj'  invention.  Fig.  2 
is  a  central  sectional  elevation  through  the 
same.  Fig.  3  is  a  detail  perspective  view  of 
the  stylus-bar.     Fig.  4  is  a  detail  section  illus- 

50  trating  one  of  the  studs  for  supporting  the 
stylus -bar  and  also  illustrating  the  knife- 
edge  bearing. 

In  the  said  drawings  I  provide  a  circular 
supporting-disk  A,  which  has  formed  there- 

on or  secured  thereto  the  usual  tubular  sec-  55 
tion  a,  adapted  to  be  connected  either  di- 

rectly or  indirectly  to  a  mouthpiece  or  other 
sound-conveying  device.  The  inner  end  of 
the  tubular  section  a  projects  a  short  dis- 

tance beyond  the  front  face  of  the  disk  A,  as  60  • 
illustrated  in  Fig.  2  of  the  drawings.  Pro- 

jecting from  the  front  face  of  the  section  A 
is  a  pin  or  rod  h,  the  said  rod  being  riveted 
or  otherwise  secured  in  the  section  A. 

B  designates  the  diaphragm-holding  sec-  65 
tion  and  consists  of  a  circular  disk  of  a  di- 

ameter corresponding  to  that  of  the  disk  A, 
having  its  central  portion  cut  out  in  the  man- 

ner illustrated  in  Fig.  2  of  the  drawings  for 
the  reception  of  the  diaphragm  C.     The  front  70 
portion  c  of  the  diaphragm-chamber  is  larger 
in  diameter  than  the  rear  portion  c',  and  be- 

tween these  two  portions  is  formed  an  in- 
clined wall  c^.     The  projecting  end  a'  of  the 

tubular  section  a  fits   into  the  opening  c^,   75 
formed  in  the  rear  of  the  section  B,  the  said 

opening  being  of  slightlj'  larger  diameter  than 
that  of  the  tubular  section,  so  as  to  allow  of 
a  slight  play  between  these  two  parts.     The 
section  B  is  pivotally  mounted  on  the  rod  h,  80 
carried  by  the  disk  A,  so  that  the  said  sec- 

tion B  maj*  swing  verj^  slightlj^,  if  desired. 
On  the  front  face  of  the  section  B,  I  provide 
a  circular  plate  D.     The  diaphragm  C  is  sup- 

ported by  means  of  a  liquid  film  C,  which  85 
adheres  to  the  inner  AAalls  of  the  section  B 

and  also  to  an  adjustable  ring  C-,  the  object 
of  the  .said  ring  C-  being  to  provide  an  en- 

larged surface  adjacent  to  the  diaphragm  for 
the  liquid  film  to  adhere  to,  so  that  an  in-  90 
creased  bodj'^  of  liquid  may  be  maintained 
and  supported  by  capillary  attraction,  this 
particular  construction  of  diaphragm  being 
specifically  described  in  my  application  for 
patent  filed  January  20,  1900,  and  bearing  95 
the  Serial  No.  2,178. 

Secured  to  the  center  of  the  diaphragm  C  by 
means  of  the  usual  wax  or  cement  is  a  very 

thin  rod  e,  which  extends  out  bej'ond  the 
front  plate  D  through  the  opening  (Z  provided  100 
therein  and  has  secured  to  its  free  end  the 

arm  /  of  the  stylus-bar  F.  This  stylus-bar  F 
is  substantially  T-shaped  in  form,  having  a 

step  or  shoulder/'  in  its  center  at  the  point 
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where  the  arm  /  is  secured  to  the  horizontally- 
disposed  arms  P  and  f^.  The  arm  p  is  bent 
downwardly  at  its  end  to  form  a  shank,  to 
which  is  secured  the  stylus-point  g.  On  the 

5  upper  surface  of  arm  p  I  provide  the  knife- 
edge  bearing  /;,  which  is  adapted  to  bear 

against  a  V-shaped  notch  /«-',  formed  on  the 
under  side  of  the  stud  7i^,  which  is  secured  in 
the  plate  D  of  the  sound-box  frame. 

lo  On  the  under  surface  of  the  arm/^  of  the 
stylus-bar  F,  I  provide  a  knife-edge  bearing  /, 
located  at  or  near  the  end  of  said  bar,  which 

is  adapted  to  a  V-shaped  notch  /',  provided  in 
the  upper  surface  of  the  stud  i~,  which  stud 

15  is  also  secured  to  the  plate  D  of  the  sound- 
box frame.  A  small  groove  or  notch  j  is  pro- 

vided on  the  end  of  the  arm/^,  and  a  small 
opening/  is  formed  on  the  downwardly-ex- 

tending portion  of  the  arm  f^  a  short  distance 
20  below  the  knife-edge  bearing  h.  Secured  to 

the  arm  /  a  short  distance  above  its  connec- 
tion with  the  horizontal  arms/^/'  is  a  cord 

G,  preferably  composed  of  silk,  the  said  cord 
passing  over  the  end  of  the  arm/^,  resting 

25  in  the  groove  j,  passing  around  the  under 

side  of  the  stud  i',  and  through  the  open- 
ing /,  formed  in  the  downwardly- extend- 
ing section  of  the  arm  /^  From  thence  it 

passes  upwardly,  bearing  slightly  against  the 
30  stud  li?,  and  is  connected  at  a  point  above 

the  center  of  the  diaphragm  to  a  finely-ten- 
sioned  coil-spring  H.  Secured  to  the  upper 
face  of  the  plate  D  of  the  sound-box  frame  is 
a  substantially  horizontally  disposed  arm  L, 

35  the  said  arm  being  adjustably  mounted  to  the 
sound-box  frame  by  means  of  the  pivot-screw 
/.  To  the  free  end  of  the  arm  L  is  secured 
the  upper  end  of  the  coiled  spring  H,  to  the 
lower  end  of  which  is  secured  one  end  of  the 

40  cord  G,  as  heretofore  described.  It  will  thus 
be  seen  that  the  stylus-bar  F  is  yieldingly 
supported  by  means  of  the  silk  cord  G  under 
the  tension  of  the  spring  H  and  that  this 
spring  will  sei;vetokeep  the  knife-edge  bear- 

45  iugs  always  in  contact  with  the  notches  pro- 
vided in  the  studs  li~i\  and  thus  take  up  any 

looseness  or  defect  which  might  be  caused  by 
reason  of  the  expansion  and  contraction  of 
the   various   parts.     It  will  also  be  readily 

50  seen  and  understood  that  the  tension  may  be 
increased  or  diminished  by  adjusting  the  set- 
screw  I  and  regulating  the  height  of  the  arm 
L.  By  reason  of  the  sound-box  section  B 
being  pivotally  mounted  on  the  rod  6  also 

55  allows  this  section  to  slightly  expand  or  con- 
tract, as  the  opening  c'  is  slightly  larger  than 

the  projecting  end  a'  of  the  tubular  section  a. 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 
60  ent,  is — 

1.  In  a  sound-recordingapparatus, the  com- 
bination with  the  sound-box  frame  having  a 

diaphragm  located  therein,  of  a  horizontally- 
disposed  stylus-bar  having  an  arm  perpen- 

65  dicularly  disposed  and  connected  with  the 
diaphragm,  knife-edge  bearings  on  the  under 
side  of  the  horizontall3'-disposed  bar  at  one 

end  and  on  the  upper  side  at  the  opposite 
end,  and   means   for   maintaining  the  said 
stylus-bar  in  contact  with  its  bearings,  for  the  70 
purpose  described. 

2.  In  a  sound-recording  apparatus, the  com- 
bination with  the  sound-box  frame,  of  a  dia- 
phragm located  therein,  a  horizontally-dis- 

posed stylus-bar  having  a  central  arm  eon-  75 
necting  with  the  diaphragm,  supports  carried 
by  the  sound-box  frame  extending  under  one 
end  of  the  stylus-bar  and  above  the  opposite 
end,  knife-edges  carried  by  the  under  and 
upper  ends  of  the  stylus  -  bar  respectively  80 
adapted  to  bear  against  the  supports,  and 
means  for  keeping  the  stylus-bar  in  contact 
with  its  bearings,  substantially  as  described. 

3.  In  a  sound-recording  apparatus,  the  com- 
bination with  the  sound -box  frame,  a.dia-  85 

phragm  located  therein,  a  horizontally-dis- 
posed arm  connecting  the  stylus-bar  with  the 

diaphragm,  knife-edge  bearings  located  at 
each  end  of  the  stylus-bar  on  its  upper  and 
lower  sides  respectively,  studs  carried  by  the  90 
sound-box  frame  against  which  the  knife- 
edges  bear,  and  a  cord  secured  to  the  central 
arm  of  the  stylus-bar  bearing  against  one  end 
of  the  horizontal  bar  and  passing  under  its 
supporting-stud  and  through  an  opening  pro-  95 
vided  in  the  opposite  end  of  the  same,  the 
end  of  said  cord  being  yieldingly  secured  to 
the  sound-box  frame,  substantially  as  de- 
scribed. 

4.  In  a  sound  recording  and  reproducing  100 
apparatus,  the  combination  with  the  sound- 

box frame,  of  a  diaphragm,  a  horizontally- 
disposed  stylus-bar,  a  central  arm  for  said 
bar  having  a  connection  with  the  diaphragm, 
studs  arranged  below  one  end  and  above  the  105 
other  end  of  the  stylus-bar,  knife-edges  adapt- 

ed to  bear  against  the  said  studs,  a  cord  se- 
cured to  the  stylus-bar  and  passing  under 

each  of  its  bearings,  a  spring  secured  to  the 
other  end  of  said  cord  and  means  for  adjust-  no 
ing  the  tension  of  said  spring,  substantially 
as  described. 

5.  The  combination  with  the  sound-box 
frame,  of  a  diaphragm  located  therein,  a  T- 
shaped  stylus-bar  having  its  vertical  arm  se-  115 
cured  to  the  diaphragm,  a  pair  of  studs  se- 

cured to  the  sound-box  frame,  extending  un- 
der the  stylus-bar  at  one  end  and  above  the 

same  at  the  other  end,  V-shaped  notches 
formed  in  said  studs,  knife-edges  carried  by  120 
the  lower  side  of  the  bar  at  one  end  and  the 

upper  side  at  the  opposite  end,  a  cord  secured 
to  the  stylus-bar  and  jjassing  under  each  of 
its  bearings  for  keeping  the  said  bearings 
in  contact  with  the  studs,  a  yielding  spring  125 
connecting  the  end  of  the  cord,  and  an  ad- 

justable arm  secured  to  the  sound-box  to 
which  the  free  end  of  the  spring  is  connected, 
substantially  as  described. 

6.  The  combination  with  the  sound-box  cas-  130 
ing,  of  a  diaphragm  located  therein,  a  T- 
shaped  stylus-bar  having  its  vertical  arm  con- 

nected to  the  diaphragm,  a  stud,  i^,  extend- 
ing under  one  end  of  the  stylus-bar,  a  knife- 
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edge  carried  by  the  lower  side  of  the  stylus- 
bar  adapted  to  a  V-shaped  groove  in  the  stud, 
a  stud,  h^,  located  above  the  other  end  of  the 
stylus-arm,  a  knife-edge  carried  by  the  upper 
side  of  the  stylus-bar  adapted  to  a  V-shaped 
groove  provided  in  the  stud,  a  cord,  G,  se- 

cured to  the  stylus-bar  passing  over  the  end 
of  same  and  under  the  stud,  P,  said  cord  pass- 

ing through  an  eye  formed  in  the  opposite 
end  of  the  stylus-bar  and  passing  upwardly 
against  the  stud,  h^,  a  coiled  spring  secured 

to  the  upper  end  of  the  cord,  an  arm,  L,  car- 
ried by  the  sound-box  frame  supporting  the 

coiled  spring  at  its  free  end,  and  a  set-screw, 
I,  for  adjusting  the  said  arm,  substantially  as 
described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  3d  day  of  August,  A.  D.  1900. 

ELDRIDGE  R.  JOHNSON. 
Witnesses: 

JNO.  T.  Ckoss, 
Lewis  H.  Van  Dusen. 
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