
i'^fl 

^h 

'•;' 













fcr 

L- 

c. 

.1/ E. 

G. 

VOLWIS  V 
aRAPHOPHOlJE  PATEUTS 

705,126  -   763,904 

Alexander,    J.E. , 
^len,    G.E. , 

Baldwin,    G.A. , 
Barnes,   W. , 

tt 

Berliner  &  Sanders, 
Bim^baum,   T,, 

II 
Booth,    E.E., 
Bradley,  W.V.Z.P., 
Butterworth,   H.V, , 

Capps,    ?.L., 
Castelin,  J. , 
Cheney,    G.K. , 

Clark,    A., 
Clark,    S.l?ir. , 

Clay,    S'.ilv^H., 
Clifford,    C.C.   &  A.C. , 
Clifton  &  Oaksford, 
Connolly,    T.A.    &  J.B. , 

de  Vinean,   L. , 

Edison,    T.A. , 

Emerson,    V.H. , 
Emerson  &  Capps, 
English,   J.C., 

Pedeler,    J.H., 

GaiDler,   P. , 
Garcia,   V.L., 
Gilhert,   E., 

II 

II Gilman,  E, , 

II 
Gleason,   E.D., 

II 

II II 

II II 

717, 

,311* 

747, 834; 

715, 237; 
718, 

073; 
713, 

,074; 
715, 

003; 
705, 

,636; 

732, 820; 
76  0, 

,606; 

738, 764; 
713, 592; 707, 

,204; 

727, 

,899; 745. 
,782; 

724, 

,435; 

749, 

,360; 7  59 
,348; 

713, 

,401; 
728 ,867; 

747, 

,299; 741 
,462; 

749, 

,030; 

745, 

,029; 
705, 

,829; 

713, 

,209; 

713, 

,863; 

736, 

,948; 
727 

,921; 728, 
,332; 

746. 
,806; 

758, 

,521; 

720, 

,127; 

733, 

,31€; 

738, 

,  317 ; 
761 ,371; 721 

,363; 749 
,857; 728 
,704; 

7  30 ,109; 
730 ,110; 

732, 

,292; 

737, 

,733; 739, 
,303; 





VOL.    V,    p.    2. 

H.        Hall,    G.H., 
Hamon,    A. , 
Hart ,  W. , 
Heyl,   E.A. , 
Higham,   D. , 
Holden,    (t.C, 
Hong, _  A., 
How,    \f/.S., 

_!.        Ivatts,   E.A. , 

J.       Jetter,   J. , 

K. 

L. 

M. 

722,977 
7  57,867 
727,357 
708,810 
712,930 
762,904 
744,339 
709,984 

754,313; 

750,977 
Johnson,   E.R. , 

739,318; 

II    '             ' 
739,421; 

If 741,247; 
II 741,500; II 

742,666; 
II 7  52,682; 
II 753,274; 
11 

Re. 
12,213; 

Jones ,  H., 
750,460; 

Jones  J.W. , 714,707; 

II 

727,960; 

II 

763,564; 

11 
763,903; 

It 763,904; 

Jones  &  GilDson, 726,937; 

Kestsl,   H.C., 
745,444; 

Klepper,   B. , 
741,047; 

LamlDert,   T.3., 742,454; 
II 742,455; 

LeFevre,    Z.J., 755,506; 
Lhota,   T., 757,322; 

Macdonald,    T.K., 711,706; 

714,651;      .    ...... Re. 12,095;\        :it.  ̂ *^ 

_JL2,_09_6Li      '          ̂
" 747,991-\'A2.tJ,^^^ 

lA^  c^  =    <?IL<»na_ovV.C*^ 

II 

Jjlana.'han  &  Waldeck, 7  58,546;    {  r^^^  x.^->3; 
Marten,    A. S. , 

738,342;    j.-.cx5^^.oJ c^ >-Melville,   C, 748,969; 
Messed,  W.?. , 705,772; 

Messter-    0. , 
Miller  &  Pierman, 

761,846; 
726,965; 

II 
726,966; 

^-Mitchell,    P.E., 
7  53,417; 

Mobley,   E.H. , 744,586; 

Moore,    G.A. , 713,328; 
II 713,477; 

II 
715,115; 

N. 





Vi;iy,    G.H., 
Vogel,   P., 

Worthington,   M.M. , 

VOL.    V,    p.    3. 

0.        Osten  &  Spalding,  705,126; 

""         Outten,   W.B.,  719,361; 

P.        Palmer,    E.T.,  758,466 
Pearce,    P.,  7  61,705 
Peisker,   W.,  708,581 
Pef ri-Palmedo ,   D. ,  722,616 
Pettit,    A.I^.  ,  708,828 
"  710,299 
"  728,607 
"  735,579 
"  736,773 
"  739,713 
"  749,092 
»  750,118 
»  7  50,119 

Possons,   M.A. ,  741,543 

£• 
R.        Reinhardt,    C.C.,  742,233 

Romano,  E.J.,  7  29,798; 
Runge,  W.C,  725,878 
ft  756,289 

S.        Sheble,   H. ,  759,639 
Shigley,    C.C.,  727,002; 
Skiff  &  Grant,  754,508; 
Solon,    T.P. ,  760,655: 
Storms,    J.E. ,    Jr.,  714,620: 

^-Sturges,   H.,  763,808; 
T.        Tainter,    C.S.,  730,986; 

""         Tourtel  &  Hogan,  761,729; 
Tures,   W. ,  722,776: 

V.        Valiquet,   L.P.,  705,155; 
*"                     "  713,722; ••  717,953; 759,142; 

759,143; 
739,954; 
746,609; 

¥.   Walcutt,  C,  733,521; 

T/e-ber,  P.,  744,266; "  744,267; 
Wellner,  J.,  734,206; 
Wieder,  H. G.A.I. ,  708,849; 
Winkelmann,  K. ,  707,749; 
Wood,  G. ,  735,926; 

735,926; 
706,627; 

X. 

Z. 





n 

^ 



No.  705,126. Patented  July  22,  1902. 
G.  OSTEN  &  W.  P.  SPALDING. 

HORN  FOR  SOUND  RECORDING  AND  REPRODUCING  APPARATUS. 

(Application  filed  June  87,  1901.) 

(No  Model.) 

O^ea^iy^^CJij J2^-i/&  T'C'  7^0  >y 

^ac*^'^ 

<^Ci-^ 

;    NORRIS  PETCRS  CO..  PHOTO-LlTHQi, 
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GEORGE  OSTEN  AND  WILLIAM  P.  SPALDING,  OF  DENVER,  COLORADO. 

HORN  FOR  SOUND  RECORDING  AND  REPRODUCING  APPARATUS. 
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Application  filed  June  27, 1901,    Serial  No,  66,301.    (No  model,) 

To  all  wJiojiv  it  77vay  concern: 
Be  it  known  that  we,  George  Osten  and 

William  P.  Spalding,  residents  of  Denver, 
Colorado,  have  invented  a  new  and  useful  Im- 

S  provement  in  Ilorns  for  Sound  Recording  and 
Reproducing  Apparatus,  which  invention  is 
fully  set  forth  iu  the  following  specification. 

Our  Patent  No.  685,409,  dated  October  29, 
1901,  claims  a  multiple  horu  consisting  of  a 

lo  plurality  of  small  horns  all  communicating 
at  their  smaller  ends  with  one  and  the  same 
recorder  or  reproducer  and  a  hood  or  bell 
common  to  all  of  the  small  horns  and  into 
which  said  small  horns  discharge  or  from 

15  which  they  receive  the  sounds  at  their  larger 
ends. 

Although  the  apparatus  of  our  present  iu- 
vention,  in  its  preferred  form,  includes  the 
features  of  construction  above  referred  to,  as 

io  well  as  the  transmitter  described  in  said  pat- 
ent, the  present  invention  is  designed  more 

particularly'  as  an  improvement  upon  the  pat- 
ented invention. 

We  have  discovered  that  a  large  horu,  of 
^S  any  suitable  material,  partitioned  into  a  plu- 

rality of  small  horns  by  a  partition  or  parti- 
tions, preferably  of  wood,  acting  as  a  sound- 

ing-board, gives  improved  results,  and  that 
still  better  results  are  obtained  hj  the  use  of 

^o  sound-posts  in  conjunction  with  the  sound- 
ing-board partition  or  partitions.  The  man- 

ner in  which  we  utilize  these  discoveries  will 

be  best  understood  by  reference  to  the  accom- 
panying drawings,  illustrating  several  em- 

35  bodiments  of  our  invention,  and  wherein — 
Figure  1  is  a  plan  view  showing  a  recorder 

or  reproducer  connected  with  the  horn.     Fig. 
2  is  a  longitudinal  sectional  view  of  the  horn. 
Fig.  3  is  a  view  looking  into  the  large  end  of 

40  the  horn.  Figs.  4  and  5  are  views  illustrat- 
ing modifications  of  the  elbow  leading  to  the 

recorder  or  reproducer.  Fig.  6  is  a  view  look- 
ing into  the  larger  end  of  a  modified  con- 

struction of  horn. 
45  A  is  the  body  of  the  horn,  which,  as  shown, 

is  made  of  four  tapering  thin  wooden  sides 

a  a  a'  a',  secured  together  along  their  edges, 
thus  forming  a  body  part  of  rectangular 
cross-section.     The  bodj'  part  may,  however, 

50  be  made  of  circular,  oval,  or  any  other  suit- 
able shape  iu  cross-section. 

B  is  a  distributing  chamber  or  mouth  at 

the  small  end  of  the  horn,  bounded  at  one  end 
by  a  transverse  partition  or  wall  b.  At  its 
smaller  end  mouth  B  communicates,  through  55 
an  opening //,with  a  throat  C,  leading  through 
a  wooden  elbow  or  short  tube  r,  which  is  se- 

cured to  the  small  end  of  the  horn.  Elbow 
or  short  tube  c  may  be  bent,  as  shown,  or 
straight.  At  its  outer  end  throat  C  commu-  60 
nicates  with  a  reproducer  or  recorder  D,  Fig.l. 

E  is  a  sounding-board  extending  forward 
from  partition  b,  secured  at  its  side  edges  to 

the  opposite  sides  a'  a'  of  bod^''  A  and  longi- 
tudinally dividing  the  interior  of  the  latter  65 

into  two  small  horns  F  F,  which  communicate 
with  the  distributing  chamber  or  mouth  B 
through  openings//in  partition  b  on  opposite 
sides  of  the  sounding-board  E. 

g  g  are  two  sound-posts  interposed  between  70 
the  sonnding-board  E  and  the  sides  a  a.    They 
communicate  vibrations  from  the  sounding- 
board  to  the  sides  of  the  horn,  and  vice  versa. 

h  li  are  outside  strijjs  or  ril)s  extending 

across  sides  a'  a'  in  a  direction  practically  75 
parallel  to  the  sound  -  posts  and  acting  to 
strengthen  the  tone  and  vibrations,  as  well  as 
making  the  horn  more  durable.     The  sound- 
posts  and  ribs  are  of  special  importance,  as 
they  act  in  practically  the  same  manner  as  do  80 
the  sound-post  and  ribs  of  a  violin.     They 
improve  the  tone  quality  by  softening  and 
mellowing  the  same,  at  the  same  time  increas- 

ing the  carrying  properties  and  distinctness 
of  the  soiinds,  particularly  where  the  horn  is  85 
madecompletely  of  wood.   The  metallic  sound 
so  common  to  sound  recording  and  reproduc- 

ing apparatus  is  effectually  eliminated. 
Any  double  effect  that  maj^  otherwise  be 

produced  by  the  sounds  coming  from  the  two  qo 
small  horns  F  F  is  avoided  by  the  action  of 
the  single  bell  or  hood  H,  into  which  both  of 
said  small  horns  discharge,  said  hood  causing 
the  sounds  coming  from  the  separate  small 
horns  to  blend  together  before  they  are  finallj' 
discharged  from  the  horn.  As  shown  in  the 
drawings,  hood  H  is  also  made  of  wood  and 

secured  to  the  end  edges  of  sides  a  a  a'  a'. 
As  shown  in  Fig.  -4,  the  elbow  c'  instead  of 

being-  made  of  wood,  as  in  Figs.  1  and  2,  is 
made  of  brass  or  other  suitable  metal  and  has 

a  flared  or  bell-shaped  end  c^  opening  into  the 
distributing-chamber  B.  Fig.  5  illustrates  a 
somewhat-similar  arrangement,  the  flared  or 
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bell-shaped  end  c^  of  the  elbow  in  this  casing 
being  of  such  length  as  to  constitute  alining 
for  the  chamber  B. 

In  the  form  of  horn  shown  in  Fig.  6  two 

5  sounding-boards  E'  E^,  disposed  at  right  an- 
gles to  each  other  longitudinally,  divide  the 

interior  of  the  horn  into  four  small  horns,  each 
communicating  with  the  distributing-cham- 

ber, such  as  shown  in  Fig.  2,  through  an  open- 
lo  ing/'.     As  the  sounding-boards  bear  against 

all  of  the  sides  of  the  horn,  no  sound-posts 
are  necessary  in  this  arrangement. 

What  we  claim  is — 
1.  In  sound  recording  and  reproducing  in- 

15  struments,the  combination  of  a  multiple  horn 
comprising  a  plurality  of  small  horns  sepa- 

rated from  each  other  by  a  sounding-board, 
with  a  sound  recorder  or  reproducer  in  com- 

munication with  said  multiple  horn. 
20  2.  A  multiple  horn  comprising  a  plurality 

of  small  horns  separated  from  each  other  by 
a  sounding-board  and  a  common  distributing 
chamber  or  mouth  with  which  the  small  horns 
communicate  at  their  smaller  ends. 

25  3.  A  multiple  horn  comprising  a  wooden 
body  part  divided  interiorly  into  a  plurality 
of  small  horns  by  a  wooden  sounding-board. 

4.  A  horn  comprising  a  plurality  of  small 
horns  separated  from  each  other  by  a  sound- 

30  iug-board,  a  common  distributing  chamber  or 
mouth  with  which  the  small  horns  communi- 

cate at  their  small  ends,  and  a  hood  or  bell 
common  to  all  of  the  small  horns  and  into 
which  said  small  horns  discharge  or  from 

35  which  thej'  receive  the  sounds  at  their  larger ends. 

5.  A  horn  comprising  a  body  part  adapted 
to  communicate  at  its  small  end  with  a  re- 

corder or  reproducer,  a  lateral  partition  in 
40  the  body  part  forming  a  mouth  or  distribut- 

ing-chamber at  the  smaller  end  of  the  horn. 

and  a  longitudinally -extending  sounding- 
board  dividing  the  interior  of  the  body  part 
outside  of  the  mouth  into  two  small  horns 

communicating  with  the  mouth  through  open-  45 
iugs  in  the  lateral  partition. 

6.  A  horn  comprising  a  body  part  adapted 
to  communicate  at  its  small  end  with  a  re- 

corder or  reproducer,  a  lateral  partition  in 
the  body  part  forming  a  mouth  or  distribut-  50 
ing-chamber  at  the  smaller  end  of  the  horn, 
a  longitudinally-extending  sounding-board 
dividing  the  interior  of  the  body  part  outside 
of  the  mouth  into  two  small  horns  communi- 

cating with  the  mouth  through  openings  in  55 
the  lateral  partition,  and  a  hood  or  bell  com- 

mon to  all  of  the  small  horns  and  into  which 

said  horns  discharge  or  from  which  they  re- 
ceive the  sounds  at  their  larger  ends. 

7.  A  horn  for  use  with  apparatus  for  re-  60 
cording  and  reproducing  sounds  having  a 
sounding  -  board     longitudinally     disposed 
therein. 

8.  A  horn  for  use  with  apparatus  for  re^ 
cording  and  reproducing  sounds  having  a  65 
sounding  -  board     longitudinally     disposed 
therein  and  a  sound-post  interposed  between 
the  sounding-board  and  side  wall  of  the  horn. 

9.  A  wooden  horn  for  use  with  apparatus 
for  recording  and  reproducing  sounds  having  70 
a  wooden  sounding-board  longitudinally  dis- 

posed therein  and  a  sound -post  interposed 
between  tho  sounding-board  and  side  wall  of 
the  horn. 

In  testimony  whereof  we  have  signed  this  75 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
GEORGE  OSTEN. 
WILLIAM  P.  SPALDING. 

Witnesses: 
W.  A.  Rice, 
L.  Goldman. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  705,165,  dated  July  22, 1902. 

Application  filed  March  19,  1902.    Serial  No.  98,923.    'No  model.t 

To  all  li'liom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  the  borough  of  the  Bronx,  citj^, 

5  county,  and  State  of  New  York,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Horn  -  Supporting  Arms  for  Talking  -  Ma- 
chines, of  which  the  following  is  a  specifica- 

tion. 

to  My  invention  relates  in  general  to  sound- 
reproducing  apparatus,  and  more  particu- 

larly'^ consists  of  an  improved  arrangement 
for  supporting  horns  of  different  length  em- 

ployed on  such  apparatus  for  magnifying  the 
IS  volume  of  the  reproduction  of  sound.  As 

illustrated,  the  invention  is  applied  to  that 

type  of  sound-reproducing  apparatus  emploj'- 
ing  a  sound-record  in  the  form  of  a  flat  disk, 
though  it  may  also  be  used  with  other  forms 

20  of  talking-machines. 
In  the  development  of  the  talking-maeliine 

art  the  use  of  longer  horns  has  become  gen- 
eral in  order  to  increase  the  loudness  of  the 

reproduction.     These  require  the  use  of  long 
25  supporting-brackets,  which  are  liable  to  bend 

and  sag  under  the  very  considerable  weight 
of  the  long  horn.  Moreover,  the  great  length 
of  the  horn  frequently  brings  the  center  of 
gravity  of  the  whole  apparatus  outside  of  the 

30  supporting-base,  with  the  result  that  the  ma- 
chine tips  over  when  the  long  horn  is  put  iu 

position.  My  invention  overcomes  these  dif- 
ficulties and  also  provides  a  construction  in 

which  horns  of  different  length  can  be  sui)- 
35  ported  from  the  same  bracket-arm. 

The  preferred  form  of  my  invention  is  illus- 
trated in  the  accompanying  two  sheets  of  draw- 

ings, in  which — 
Figure  1  is  a  side  elevation  of  a  machine 

40  having  a  long  horn  in  position,  certain  parts 

being  broken  awaj'.  Fig.  2  is  a  detail  plan 
view  of  a  portion  of  the  swinging  arm  with 
the  sliding  hinge  thereon.  Fig.  3  is  a  side 
elevation  and  partial  section  of  parts  shown 

45  in  Fig.  2.  Fig.  4  is  a  detail  plan  view  of  a 
part  of  the  supporting-bracket,  and  Fig.  5  is 
a  side  elevation  of  the  machine  witli  a  short 
horn  in  position. 

Throughout  the  several  figures  of  drawings 
50  like  reference-figures  indicate  like  parts. 

The  talking-machine  consists  of  the  usual 
casing  1,  containing  a  spring-motor,  whicli 
rotates  the  table  2  on  which  rests  the  sound- 
record  2"^.  A  bracket  3,  attached  to  said  cas- 

ing, supports  the  swinging  arm  4,  which  car-  55 
ries  the  sound-box  5  and  horn  6,  the  outer 
end  of  which  is  supported  by  the  fork  7.  The 
inner  end  of  the  bracket  3  has  an  eye  S  formed 
therein  and  is  attached  to  the  motor-casing  1 
by  any  suitable  means,  such  as  a  thumb-screw  60 
9,  passing  through  said  eye. 

The  bracket  3  has  a  depending  lug  10,  in 
which  is  mounted  a  screw  11  or  otlier  adjust- 

able part  adapted  to  engage  the  side  of  the 
motor-casing.  Preferably'  the  screw  11  has  65 
a  facing  12  of  felt  or  other  soft  material  which 
will  not  mar  the  polish  of  the  motor-casing. 

A  depending  support  13  has  its  upper  end 
resting  in  a  socket  13%  formed  in  the  bracket 
3,  and  is  preferably  held  adjustably  therein 
by  the  get-screw  14.  The  lower  end  of  the 
support  reaches  to  the  table  or  other  surface 
on  which  the  machine  stands. 

In  the  outer  end  of  the  bracket  3  is  a  socket 
15,  in  which  rests  the  pivot  16.  A  sliding 
block  17  is  mounted  on  the  arm  4  and  con- 

nected to  the  iiin  16  by  a  hinged  joint  having 
a  horizontal  axis  18.  The  bloclc  17  carries 
the  fork  7  and  is  held  at  the  proper  point  on 
the  arm  4  by  the  set-screw  19.  The  inter- 
meshing  portions  20  and  21  of  the  hinged  joint 
are  so  shaped  that  the  motion  of  the  hinge  is 
limited  in  either  direction,  as  shown  in  Fig.  3. 

The  method  of  operating  my  invention  is 
clear  from  the  foregoing  description.  In 

shipping  the  machine  the  bracket  3  is  de- 
tached from  the  motor -casing.  When  the 

machine  is  to  be  set  up,  the  bracket  is  at- 
tached to  the  motor-casing  by  means  of  the 

screw  9.  The  screw  11  is  then  turned  until 
the  parts  are  all  placed  in  a  state  of  strain, 
which  insures  therigidity  of  the  bracketwith 
reference  to  the  casing.  The  ornamental 
web  extending  from  the  under  side  of  the 
bracket  to  the  lug  10  serves  also  to  give  rigid- 

ity to  the  parts.  The  depending  support  13 
is  placed  in  position  so  that  its  lower  end 
rests  upon  the  table  and  is  then  clamped 
there  by  the  set-screw  14.  If  a  long  horn  is 
to  be  used,  the  pivot-pin  10  is  placed  in  the  100 
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socket  15,  the  sliding  hinge  -  block  17  is 
clamped  to  the  arm  4  at  the  proper  point  bj^ 
means  of  the  set-screw  19,  the  fork  7  is  mount- 

ed in  said  hinge-block,  and  the  sound-box  5 
5  and  horn  G  placed  in  position.  If  a  short 

horn  is  to  be  used,  the  pivot-pin  16  is  placed 
in  the  socket  13*,  with  the  resultant  rear- 

rangement of  parts  shown  in  Fig.  5  to  vary 
the  effective  length  of  the  reproducer-arm. 

lo  The  shapes  of  the  interlocking  portions  20 
and  21  of  the  supporting-hinge  are  such  that 
they  allow  the  necessary  movement  of  the 
arm  4  and  sound-box  5  to  produce  engage- 

ment and  disengagement  of  the  reproducer 
15  with  the  sound-record  2*.  If,  however,  the 

arm  is  swung  to  one  side  of  the  record,  its 
downward  movement  is  checked  in  the  posi- 

tion shown  in  full  line,  in  Fig.  3,  before  the 
stylus  can  strike  the  surface  of  the  table  on 

20  which  the  machine  stands.  If,  on  the  other 
hand,  the  arm  is  raised  to  the  position  shown 
in  dotted  lines  in  Fig.  3,  the  center  of  gravity 
of  the  arm,  sound-box,  and  horn  will  be 
shifted   to  the  right  of   the  axis  18  of  the 

25  hinge,  and  further  movement  being  checked 
by  the  engagement  of  the  parts  20  and  21  the 
parts  will  remain  in  that  position  of  disen- 

gagement between  record  and  reproducer 
while  the  record   is  being  changed  or  any 

30  other  desired  operation  is  being  performed. 
The  advantages  of  my  invention  comprise 

the  stability  of  the  machine  when  a  long  horn 
is  used    and   the  rigiditj'  of   all  the   parts, 
whereby   internal   vibrations   and   rattling, 

35  which  tend  to  destroy  the  accuracy  of  the  re- 
production, are  avoided,  also  the  facility  of 

using  both  long  and  short  horns  with  the  same 
supporting  apparatus,  convenience  in  taking 
apart  and  assembling  the  different  portions 

40  of  the  mechanism,  and  the  general  ease  and 
convenience  of  manipulation. 

Of  course  various  changes  could  be  made 
in  the  details  of  construction  illustrated'and 
described  without  departing  from  the  spirit 

45  and  scope  of  my  invention.  The  means  of 
attachment  of  the  bracket  to  the  motor-cas- 

ing might  be  changed  and  also  the  form  of 
the  adjustable  depending  lug.  Other  forms 
of  supporting  devices  might  be  substituted 

50  for  the  rod  13.  Other  forms  of  hinged  joint 
and  pivot  connection  might  be  employed  and 
different  means  for  supporting  the  horn  sub- 

stituted for  the  fork  7.  Other  means  for 

varying  the  effective  length  of   the  repro- 
55  ducer-arm  might  be  employed.  lu  case  a 

short  horn  is  used  the  support  13  may  be  dis- 
pensed with,  as  shown  in  Fig.  5.  These  and 

other  changes  which  miglit  be  made,  however, 
are  merely  matters  of  detail,  and  I  should 

60  consider  the  construction  so  modified  as  still 
within  thebonndariesof  my  invention  so  long 
as  the  principles  of  construction  above  de- 

scribed are  retained. 
Having,  therefore,  described  my  invention, 

65  what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  In  a  sound-reproducing  apparatus,  the 

combination  of  the  motor-casing,  a  bracket^ 
arm  having  an  eye  formed  in  its  inner  ex- 

tremity and  a  downwardly -pi'ojecting  lug  70 
thereunder,  fastening  means  passing  through 
the  eye  and  engaging  the  upper  part  of  the 
motor-casing,  and  an  adjustable  extension  of 
the  before-mentioned  lug  adapted  to  engage 
the  side  of  the  motor-casing.  75 

2.  In  a  sound-reproducing  apparatus,  the 
combination  of  the  motor-casing,  a  bracket- 
arm  having  an  eye  formed  in  its  inner  ex- 

tremity and  a  downwardly- projecting  lug 
thereunder,  fastening  means  passing  through  80 
the  eye  and  engaging  the  upper  part  of  the 
motor-casing,  and  an  adjustable  extension 
of  the  before-mentioned  lug  adapted  to  en- 

gage the  side  of  the  motor-casing,  together 
with  a  depending  adjustable  support  for  said  85 
bracket-arm. 

3.  In  a  sound-reproducing  apparatus  adapt- 
ed to  operate  with  a  swinging  reproducer  and 

horn  attached  thereto,  the  combination  of  a 
motor-casing,a  bracket-arm  attached  thereto,  90 
and  means  for  pivoting  thereto  at  various 
points  in  its  length  reproducer-arms  of  dif- 

ferent radii  together  with  a  reproducer-arm 
whose  effective  length  may  be  varied. 

4.  In  a  sound-reproducing  apparatus  adapt-  95 
ed  to  operate  with  a  swinging  reproducer  and 
horn  attached  thereto,  the  combination  of  a 
motor-casing, abracket-arm  attached  thereto, 
and  means  for  pivoting  thereto  at  various 
points  in  its  length  reproducer-arms  of  dif-  100 
ferent  radii,  together  with  a  swinging  repro- 

ducer-arm having  a  supporting-pivot  adjust- 
able lengthwise  thereof. 

5.  In  a  sound-reproducing  apparatus,  the 
combination  of  the  rotating  record-carrying  105 
table,  the  reproducer,  horn,  and  swinging 
arm  therefor,  the  supporting -bracket,  the 
vertical  pivot-pin  journaled  therein,  a  hinged 
joint  between  said  pivot-pin  and  arm  having 
a  horizontal  axis,  the  intermeshing  portions  no 
of  said  hinged  joint  being  so  shaped  that 
the  motion  of  the  arm  in  a  vertical  plane  is 
checked  on  either  side,  as  the  center  of  grav- 

ity of  the  horn  and  arm  reaches  a  predeter- 
mined distance  beyond  a  perpendicular  line  115 

drawn  through  the  pivot. 
G.  In  a  sound-reproducing  apparatus,  the 

combination  of  a  motor -casing,  a  bracket- 
arm,  means  for  fastening  the  inner  end  of 
said  bracket-arm  to  the  upper  surface  of  the  120 
motor-casing,  and  a  depending  lug  from  said 
bracket  engaging  one  of  the  sides  of  the  mo- tor-casing. 

7.  In  a  sound-reproducing  apparatus  adapt- 
ed to  operate  with  a  swinging  reproducer,  the  125 

combination  of  a  sliding  block  adjustable  on 
said  arm,  and  pivot-pin  hinged  to  said  block. 

Signed  at  New  York  city,  New  York,  this 
17th  day  of  March,  1902. 

LOUIS  P.  VALIQUET, 

Witnesses: 
W.  II.  PUMPHREY, 
L.  E.  Pearson. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Theodore  BirnbaUm, 

managing  director,  a  subject  of  the  King  of 
Great  Britain  and  Ireland,  residing  at  36  Rit- 

S  terstrasse,  in  tlie  city  of  Berlin,  in  the  Gei'- 
man  Empire,  have  invented  certain  new  and 
useful  Improvements  in  Driving  Mechanism 
for  Rotary  Gramophone  Turn  or  Supporting 
Plates,  of  which  the  following  is  a  specifica- 
te tion. 

This  invention  has  reference  to  means  for 
operating  gramoi^hones,  and  in  particular  to 
a  stopping  device  by  means  of  which  the 
gramophone  turn  or  supporting  plate  is  dis- 

iS  engaged  from  the  operating  mechanism,  so  as 
to  be  able  to  arrest  the  said  gramophone  turn- 
plate,  which  acts  as  a  support  for  the  record- 
plate  of  the  gramophone. 

The  nature  of  the  improvement  consists  in 
2o  so  arranging  the  driving  mechanism  for  the 

operation  of  the  gramophone  turn-plate  that 
the  said  mechanism  is  capable  of  rotation 
about  a  horizontal  axis,  the  rotating  move- 

ment causing  the  driving  mechanism  to  be- 
t$  come  uncoupled  from  the  rotary  gramophone 

turn-plate. 
The  nature  of  my  invention  will  be  better 

understood  from  the  accompanying  diagram- 
matic sketch. 

30  a  is  the  gramophone  turn-plate,  capable  of 
rotary  movement  and  pivotally  journaled  in 
the  usual  manner  upon  the  vertical  shaft  h. 
Below  the  said  gramophone  turn-plate  is  a 
casing  c,  which  contains  the  driving  mech- 

35  anism,  which  is  operated  either  by  electricitj' 
or  by  spring  action  and  which  causes  the  ro- 

tation of  the  driving-shaft  d,  upon  the  upper 
extremitj'' of  whicli  I  mount  a  friction-disk  e, 
contacting  with  the  rim/ of  the  gramophone 

40  turn-plate.  Thus  if  the  shaft  d  is  rotated 
the  gramophone  turn-plate  a  will  also  be  re- 

volved by  means  of  the  friction-disk  e. 
It  will  be  seen  from  the  drawing  that  the 

driving   mechanism   is  pivoted    at  g    upon 
45  screws  or  bolts.  A  spring  7i  at  the  opposite 

side  has  the  tendency  of  raising  the  casing  c 
for  the  driving  mechanism,  therebj'  forcing 
the  friction-disk  e  against  the  rim  /  of  the 
gramophone  turn-plate  a.    This  arrangement 

50  is  necessary,  so  as  to  insure  sufficient  friction 
between  the  friction-disk  e  and  the  rim  /  of 
the  rotary  gramophone  turn  -  plate  and  to 
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transmit  the  rotation  of  the  shaft  d  upon  the 

rotary  gramophone  turn-plate  a.  In  order  to 
stop  the  movement  of  the  gramophone  turn-  55 
plate,  it  becomes  only  necessary  to  depress 
the  casing  c  by  means  of  a  handle  i,  for  in- 

stance, against  the  upward  pressure  of  the 
spring,  thereb}^  removing  the  friction -disk 
G  from  contact  with  the  rim  /  and  stopping 

the  gramophone -plate  in  its  rotary  move- 
ment. This  downward  movement  of  the  cas- 

ing c  and  its  rotation  about  the  axis  (7  may  also 
be  easily  combined  with  means  for  arresting 
the  driving  mechanism  both  whether  the 
source  of  movement  is  derived  from  elec- 

tricity or  from  spring  action.  In  the  latter 
case  of  a  spring-actuated  motor  I  may,  for 
instance,  make  use  of  a  suitably-arranged 
ratchet-pawl  which  engages  with  the  moving 
gear  of  the  said  driving  mechanism.  If  a 
motor  driven  by  electricity  furnishes  the 
power  for  operating  the  gramophone,  the  de- 

scending movement  of  the  casing  may  be  em- 
ployed to  actuate  an  electric  switch  or  cut-  75 

out  in  any  simple  and  well-known  manner. 
Simultaneousl.y  with  the  disengagement  of 
the  friction-disk  with  the  rim  /  of  the  gramo- 

phone turn  or  supporting  plate  a  brake-shoe 
h  may  be  forced  against  the  outside  rim /of  80 
the  said  gramophone  turn-plate,  so  as  to  cause 
an  absolute  stoppage  of  the  gramophone  turn- 
plate  at  the  moment  of  interrupting  the  con- 

tact between  the  disk  e  and  the  rim,  as  oth- 
erwise without  the  application  of  a  brake  the 

gramophone-disk  would  still  continue  to  move 
for  a  short  distance,  owing  to  its  momentum, 
after  the  driving  mechanism  itself  is  stopped. 
The  brake-shoe  /.:  is  preferably  attached  to  an 
arm  I,  attached  to  the  casing  c,  so  as  to  oper-  90 
ate  the  brake  h  simultaneouslj''  with  the  dis- 

engagement of  the  fricton-disk  e. 
What  I  claim,  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States,  is — 
1.  In  an  actuating  mechanism  for  a  rotata- 

ble  supporting-plate,  the  combination  with 
such  plate,  of  a  casing  pivotally  supported  at 
one  side,  a  driven  shaft  d  journaled  in  the 
casing,  a  friction-disk  carried  by  the  shaft 
and  adapted  to  engage  the  plate,  and  a  spring- 
support  for  the  casing  opposite  its  pivotal 
support  normally  tending  to  force  the  disk 
into  engagement  with  the  plate,  substantial!}" 
as  set  forth. 

85 

95 

100 



705,636 

lO 

2.  In  an  actuating  meelianism  for  a  rotata- 
ble  supporting-plate,  the  combination  with, 
such  plate,  of  a  casing  pivotally  supported  at 
one  side,  a  driven  shaft  d  journaled  in  the 
casing,  a  friction-disk  carried  b\^  the  shaft 
and  adapted  to  engage  the  plate,  a  spring- 
support  for  the  casing  opposite  its  pivotal 
support  normally  tending  to  force  the  disk 
into  engagement  with  the  plate,  and  a  brake- 
shoe  carried  by  the  easing  and  normally  out 
of  engagement  with  said  plate,  said  brake- 

shoe  being  supported  to  engage  the  plate 
when  the  casing  is  rocked  on  its  pivot  to  dis- 

engage the  disk  from  the  plate,  substantially 
as  set  forth. 

In  witness  whereof  I  have  hereunto  signed 
my  name  in  the  presence  of  two  subscribing 
witnesses. 

THEODORE  BIRNBAUM. 
Witnesses: 

WOLDEMAR  HaUPT, 
Henry  Hasper. 
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WILLIAM  F.  MESSER,  OF   CHICAGO,  ILLINOIS,  ASSIGNOR  TO   THE  LAMBERT 
COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

APPARATUS   FOR  REPRODUCING   PHONOGRAMS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  705,772,  dated  July  29,  1902. 

Application  filed  Fetrnary  1, 1902.    Serial  No,  92,110,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  F.  Messer,  a 

citizen  of  the  L^nited  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 

5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Apparatus  for  Reproducing 
Phonograms,  of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  that  class  of  appa- 
lo  ratus  by  Avhich  duplicate  phonographic  rec- 

ords in  any  desired  number  may  be  made, 
and  particularly  to  the  production  of  what 
are  termed  "indestructible"  records  or  rec- 

ords made  of  celluloid  or  similar  infrangible 
15  material,  and  more  especially  to  the  produc- 

tion of  records  having  relatively  thin  walls  of 
celluloid  and  inwardly-extending  annular  end 
flanges. 

The  principle  object  of  the  invention  is  to 
20  provide  a  simple,  economical,  and  efficient 

apparatus  for  reproducing  phonograms  or  rec- 
ord-cylinders in  any  desired  number. 

A  further  object  of  the  invention  is  to  pro- 
vide means  for  holding  the  ends  of  the  rec- 

25  ord-cylinder  in  place  against  the  inner  walls 
of  the  base  and  head,  so  as  to  seal  the  pres- 

sure-chamber while  pressure  is  being  applied 
to  force  the  record-cj'linder  against  the  ma- 

trix and  hold  the  record*cylindor  sufiiciently 
30  out  of  intimate  contact  with  the  matrix  at 

each  end  to  permit  the  escape  of  air  from  be- 
tween the  ends  of  the  record-cylinder  and 

matrix  until  the  entire  outer  surface  of  the 
cylinder  has  been  pressed  against  the  inner 

35  surface  of  the  matrix. 
Other  objects  will  appear  from  an  inspec- 

tion of  the  drawing  andthefoUowingdescrip- 
tion  and  claims. 

The  accompanying  drawing  represents  a 
40  vertical  side  elevation  in  section  of  one  style 

of  an  apparatus  constructed  in  accordance 
with  xay  improvements. 

In  constructing  a  machine  in  accordance 
with  my  improvements  and  using  the  same 

45  I  provide  a  matrix  a  of  the  desired  size,  shape, 
and  strength  and  which  is  preferably  formed 
in  the  manner  shown  and  described  in  Patent 
No.  645,920,  issued  to  Thomas  B.  Lambert 
March  20,  1900.     The  matrix  is  in  the  form 

50  of  a  hollow  cylinder  open  at  both  ends  and 
Is  provided  on  its  inner  surface  with  sound- 
record  indentations — that  is  to  say,  it  has 
negative  indentations  corresponding  to  those 

upon  the  original  sound-record — so  that  when 
the  record-blank  receives  the  imprint  of  the  55 
inner  surface  of  the  matrix  it  becomes  a  du- 

plicate of  the  original  or  master  record.    This 
matrix  is  placed  in  an  upright  position  upon 
a  base  6,  which  forms  a  closure  for  one  end 
of  the  matrix,  the  natural  irregularities  of  60 
the  end  of  the  matrix  and  surface  of  the  base 
forming  an  outlet  sulficient  to  permit  the  air 
to  escape  from  between  the  blank  record  and 
matrix.    The  matrix  is  surrounded  by  an  en- 

circling metallic  shell  c,  between  which  and  65 
the  matrix  a  backing  8,  of  plaster-of-paris  or 
similar  material,  is  placed  for  holding  the 
matrix  in  place  and  affording  the  desired  and 
necessary  rigiditj'  and  strength  to  withstand 
the  pressures  incident  to  its  operative  use.  70 
A  movable  head  portion  d  is  provided  and 
mounted  above  the  matrix  by  means  of  a  stem 
/,  extending  therefrom  through  a  bearing  g 
in  a  stationary  head  e.    The  stem  of  the  mov- 

able head  may  be  integral  therewith  or  con-  75 
nected  thereto,  as  shown,  by  suitable  means, 
such  as  the  lug  g  upon  the  head,  fitted  into  a 
slot  or  notch  li  in  the  stem  and  held  in  place 
in  such  stem  by  a  set-screw  /,  connecting  the 
lug  and  stem.     A  transverse  perforation  j  is  80 
made  in  the  stem  of  the  movable  head  adapt- 

ed to  receive  a  wedge  /c,  which  contacts  with 
the  stationary  head,  and  therebj^  holds  the 
stem  and  movable  head  in  the  desired  posi- 

tion with  relation  to  the  matrix.     A  rigid  85 
standard  I  and  bottom  portion  in,  both  pref- 
ei'ablj'  integral  with  the  stationarj-  head  and 
base,  connect  such  head  and  base  and  hold 
them  in  fixed  rigid  relation  to  each  other  and 
should  be  of  sufficient  sti'ength  to  hold  the  9c 
movable  head  in  position  against  the  pressure 
to  be  applied  between  such  head  and  base. 
The  movable  head  is  made  of  such  diameter 

as  to  leave  a  space  n  between  it  and  the  ma- 
trix when  both  are  in  operative  position,  thus  95 

permitting  the  air  to  escape  from  between  the 
record-blank  and  the  matrix  when  pressure 
is  applied  to  the  inner  side  of  the  record- 
blank.     Bj^  this  arrangement  a  chamber  is 
formed  between  the  matrix, the  movable  head,  100 
and  the  base,  which  chamber  is  provided  with 

vents  n  and  n'  at  the  top  and  bottom  of  the 
matrix.     A  blank  record-cylinder  0,  of  cellu- 

loid or  similar  material,  is  then  placed  within 
the  chamber  with  its  respective  ends  in  con-  105 
tact  with  the  head  and  base.    An  inner  pres- 
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sure-chamber  p  is  thus  formed  between  the 
record-cylinder  and  the  head  and  base  por- 

tion, which  is  or  becomes  hermetically  sealed 
upon  the  admission  of  steam  under  pressure 

5  thereto,  as  hereinafter  described.  It  is  de- 
sirable to  first  soften  the  record- cylinder,  so 

that  it  may  be  expanded  against  the  record- 
surface  of  the  matrix.  In  order  to  accom- 

plish this,  a  heated  fluid,  preferably  steam 
lo  under  about  fifty  pounds  pressure  to  the 

square  inch,  is  forced  into  the  record-cham- 
ber through  a  pressure-supply  pipe  q,  which 

is  connected  by  means  of  a  branch  pipe  r 
with  a  suitable  source  of  steam-supply.    The 

15  steam  is  permitted  to  escape  through  an  ex- 
haust-pipe s,  connected  with  the  outer  air  by 

means  of  a  pipe  /.  The  steam  is  kept  at  a 
substantially  uniform  pressure  withiu  the 
record-chamber,  so  as  to  by  means  of  its  pe- 

20  culiar  heating  qualities  and  other  actions 
soften  the  record  and  force  it  out  against  the 
inner  indented  surface  of  the  matrix.  After 

this  has  been  accomplished  the  steam-supply 
is  shut  off  by  means  of  a  valve  u,  and  a  sup- 

25  ply  of  cold  air  under  pressure  is  permitted  to 
enter  through  the  supply-pipe  q  by  opening 
the  valve  v  on  a  second  branch  pipe  u\  which 
connects  with  a  source  of  cool  air  under  pres- 

sure and  keeps  up  as  great  or  a  greater  pres- 
30  sure  than  before.  A  valve  y  on  the  exhaust- 

pipe  may  be  left  open,  so  that  all  moisture 
andsteam  are  blown  outof  the  cylinder  formed 
by  the  record.  When  the  steam  has  been 
blown  out,  the  next  step  is  to  close  the  valve 

35  ij  and  permit  cool  air  under  pressure  to  re- 
main in  the  record-chamber  until  such  blank 

record  is  sufficiently  cooled  and  hardened. 
Thus  cooled  and  shrunk  it  is  easily  removed 
without  collapsing. 

40  As  shown  in  the  drawings,  the  record-cyl- 
inder is  for  many  purposes  preferably  made 

with  internal  end  flanges  2  and  3,  and  when 
thin  material  is  used,  as  above  suggested, 
such  flanges  are  softened  as  well  as  the  body 

45  of  the  record  by  the  admission  of  steam  un- 
der pressure.  When  steam  under  pressure 

is  admitted,  they  are  immediately  softened 
and  forced  against  the  head  on  one  end  and 
the  base  on  the  other,  and  some  of  the  fluid 

50  under  pressure  naturally  escapes  around  such 
end  before  the  hermetical  seals  are  formed. 
If  this  fluid  under  pressure  is  not  taken  care 
of  immediately — that  is,  permitted  to  escape 
from  all  contact  with  the  record-surface— or 

55  if  it  is  allowed  to  get  between  the  record  and 
the  matrix,  there  is  great  danger  of  the  sur- 

face of  the  phonogram  being  either  destroyed 
or  so  impaired  that  it  is  of  little  or  no  value. 
It  becomes  necessary,  therefore,  to  provide 

60  means  by  which  all  fluid,  such  as  air  or  steam, 
outside  of  the  hermetically-sealed  chamber 
may  be  immediately  permitted  to  escape  and 
that  the  end  flanges  be  hermetically  sealed  to 
the  head  and  base  as  quickly  and  firmly  as 

65  possible.  In  order  to  accomplish  these  re- 
sults, the  head  portion  is  provided  with  per- 

forations 4,  arranged  in  a  circle  adjacent  to 

the  inner  edge  of  the  record  and  at  the  de- 
sired distance  from  its  outer  edge.     An  an- 
nular groove  5  is  thus  provided  in  the  inner  70 

surface  of  the  head,  into  which  the  perfora- 
tions open.     In  the  same  manner  as  above 

described  in  connection  with  the  head  and 

for  the  same  purposes  with  relation  to  the  op- 
posite end  flange  and  base  portion  perfora-  75 

tions  6  and  an  annular  groove  7  are  provided 
in  the  inner  surface  of  the  base  portion.     By 
m.eans  of  these  perforations  in  the  head  and 
base,  in  connection  with  the  other  elements 
described,  when  fluid  under  pressure,  such  80 
as  steam,  is  admitted  to  the  pressure-cham- 

ber formed  within  the  record-cylinder  it  fol- 
lows the  path  of  least  resistance  and  presses 

toward  the  perforations  in  the  head  and  base, 
carrying  the  adjacent  flanges  of  the  record-  85 
cylinder  with  it,   pressing  them  tightly  in 
place  against  the  end  walls  or  base  and  head, 
and  forming  a  sealed  chamber.     The  perfo- 

rations being  left  open  throughout  the  opera- 
tion of  completing  the  record,  the  flanges  are  90 

thus  held  in  position  to  prevent  the  escape 
of  steam  or  other  fluid  from  the  chamber 

within  the  record-cyli  nder  by  f  or m ing  a  sealed 
connection  between  the  record-cylinder  and 
the  head  and  base.     It  should  be  understood,  95 
however,  that  the  perforations  in  the  head 
and  base  should  only  be  sufficiently  large  to 
permit  the  desired  yielding  of  the  record- 
blank  and  prevent  the  escape  of  the  fluid  by 
blowing  a  puncture  through  the  material  of  100 
which  the  flange  is  formed.     I  find  in  prac- 

tice that  perforations  one-fiftieth  of  an  inch 
in  diameter  serve  the  purpose.     An  annular 
space  one  five-thousandth  of  an  inch  wide  is 
sufficient  between  the  head  and  matrix  to  per-  105 
mit  the  air  to  escape  from  between  the  record- 
cylinder  and  matrix  and  may  be  formed  by 
either  making  the  head  of  such  diameter  as  to 
leave  a  sufficient  space  or  by  holding  the  head 
a  sufficient  distance  from  the  matrix  to  leave  no 

a  space  of  the  desired  size.     I  prefer,  how- 
ever, to  employ  a  head  of  smaller  diameter 

than  the  inner  diameter  of  the  matrix.    It  will 
be  also  readily  apparent  to  those  skilled  in 
the  art  that  the  annular  groove  in  either  the  115 

head  or  base  would  operate  with  moi"e  or  less 
success  to  hold  the  end  flanges  and  thereby 
the  ends  of  the  record-cylinder  in  place  with 
one  vent  or  perforation  communicating  with 
such  groove;  but  I  prefer  to  employ  a  plural-  120 
ity  of  perforations  or  vents. 

I  claim — 1.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  cylindrical  matrix, a  base 
portion  at  one  end  thereof  arranged  to  con-  125 
tact  with  the  end  of  a  blank  record-cylinder, 
and  a  head  portion  arranged  in  contact  with 
the  other  end  of  the  record-cylinder  and  pro- 

vided with  outlet  means  communicating  with 
the  inner  surface  of  such  head  and  extend-  130 
ing  to  the  outer  surface  of  such  record-cylin- 

der, substantially  as  described. 
2.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  cylindrical  matrix,a  base 
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portion  at  one  end  thereof  arranged  to  con- 
tact with  the  end  of  a  blank  record-cylinder 

and  provided  with  outlet  means  communi- 
cating with  the  inner  surface  of  such  base  and 

5  extendingto  the  outer  surface  of  such  record- 
cylinder,  and  a  head  portion  arranged  in  con- 

tact with  the  other  end  of  the  blank  record- 
cylinder,  substantially  as  described. 

3.  In  an  apparatus  of  the  class  described, 
lo  the  combination  of  a  cylindrical  matrix,  a  base 

portion  at  one  end  thereof  arranged  to  con- 
tact with  the  end  of  a  blank  record-cylinder 

and  provided  with  perforations  extending 
through  such  base  and  communicating  with 

15  the  inner  surface  thereof,  and  a  head  portion 
arranged  in  contact  with  the  other  end  of  the 
blank  record-cylinder  and  provided  with  per- 

forations in  such  head  communicating  with 
the  inner  surface  thereof,  substantially  as  de- 

2o  scribed. 
4.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  cylindrical  matrix,  a  base 
portion  at  one  end  thereof  arranged  to  contact 
with  the  end  of  a  blank  record-cylinder  ar- 

25  ranged  within  the  matrix  and  provided  with  a 
groove  in  its  inner  surface  and  perforated  out- 

let means  through  such  base  communicating 
with  thegroove,and  a  head  portion  arranged  at 
the  other  end  of  the  record-cylinder  forming 

30  in  connection  with  the  record-cylinder  and 
base  a  pressure-chamber,  substantially  as  de- 
scribed. 

5.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  cylindrical  matrix,  a  base 

35  portion  at  one  end  thereof  arranged  to  con- 
tact with  the  end  of  a  record-cylinder  and  pro- 

vided with  a  groove  in  its  inner  surface  and 
with  outlet  means  through  such  base  com- 

municating with  such  groove,  and  a  head  por- 
40  tion  arranged  in  contact  with  the  other  end 

of  the  record-cylinder  and  provided  with  a 
groove  in  its  inner  surface  and  with  outlet 
means  through  such  head  communicating 
with  the  groove,  substantially  as  described, 

4S  6.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  cj'li  ndrieal  matrix,  a  base 
portion  at  one  end  thereof  arranged  to  con- 

tact with  the  end  of  a  blank  record-cylinder, 
and  a  head  portion  arranged  in  contact  with 

50  theother  endof  the  blaukrecord-cylinderand 
providing  an  opening  communicating  with 
the  inner  surface  of  the  matrix  outside  of  the 

record-cylinder  and  provided  with  perfora- 
tions communicating  with  the  inner  surface 

55  of  such  head,  substantiallj"  as  described. 
7.  In  an  apparatus  of  the  class  described, 

thecombination  of  a  cylindrical  matrix,  abase 
portion  at  one  end  thereof  arranged  to  eon- 
tact  with  the  end  of  a  blank  record-cylinder 

60  and  provide  a  vent  communicating  with  the 
inner  surfaces  of  the  matrix  and  provided 
with  outlet  means  communicating  with  the 
inner  surface  of  such  base  and  extending  to 
the  outer  surface  of  such  record-cylinder,  and 

65  a  head  portion  arranged  in  contact  with  the 
other  end  of  the  record-cylinder  to  form  in 
connection  with  the  record-cylinder  and  base 

a  chamber  within  such  record-cylinder,  sub- 
stantially as  described. 

8.  In  an  apparatus  of  the  class  described,  70 
thecombinationof  a  cylindrical  matrix,  abase 
portion  at  one  end  thereof  arranged  to  con- 

tact with  the  end  of  a  blank  record-cylinder 
having  inwardly -extending  end  flanges,  a 
head  portion  arranged  in  contact  with  the  in-  75 
ner  flange  on  the  other  end  of  the  record-cyl- 

inder provided  with  perforations  communi- 
cating with  the  inner  surface  of  such  head  at 

points  adjacent  to  the  inner  edge  of  such  end 
flange  and  extending  to  the  outer  surface  of  80 
such  record -cylinder,   substantially  as  de- 
scribed. 

9.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  cylindrical  matrix,  a  base 
portion  arranged  at  the  end  thereof  in  con-  85 
tact  with  the  end  portion  of  a  blank  record- 
cylinder  having  inwardly-extending  flanges, 
such  base  portion  being  provided  with  perfo- 

rations communicating  with  the  inner  surface 
thereof  at  points  adjacent  to  the  inner  edge  90 
of  the  end  flange  of  the  record-cylinder,  and 
a  head  portion  arranged  in  contact  with  the 

opposite  end  of  the  record-cj'linder  and  the 
end  flange  thereon  and  provided  with  perfo- 

rations through  such  head  communicating  95 
with  the  inner  surface  of  the  head  at  points 
adjacent  to  the  inner  edge  of  such  end  flange, 
substantially  as  described. 

10.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  cj^lindrical  matrix,  a  base  1 00 
portion  arranged  at  one  end  thereof  in  con- 

tact with  the  end  of  a  blank  record-cylinder 
and  provided  with  ijerforations  extending 
through  such  base  and  communicating  with 
the  inner  surface  thereof,  a  head  portion  ar-  105 
ranged  in  contact  with  the  other  end  of  the 
blank  record-cj'linder  and  provided  with  per- 

forations in  such  head  communicating  with 
the  space  between  it  and  the  record-cylinder, 
a  frame  for  holding  the  base  in  position,  and  no 
means  for  admitting  fluid  under  pressure  to 
the  chamber  formed  within  the  record-cylin- 

der between  the  base  and  head,  substantially 
as  described, 

11.  In  an  apparatus  of  the  class  described,  115 
a  movable  head  portion  adapted  to  close  the 
end  of  a  blank  record-cylinder  and  provided 
with  perforations  through  such  head  portion 
communicating  with  the  inner  surface  there- 

of and  extending  to  the  outer  surface  of  such  120 
record-cylinder,  substantially  as  described. 

12.  In  an  apparatus  of  the  class  described, 
a  base  portion  adapted  to  close  one  end  of  a 
blank  record-cylinder  to  be  operated  upon 
and  provided  with  perforations  through  such  125 
base  portion  communicating  with  the  inner 
surface  thereof  and  extending  to  the  outer 
surface  of  such  record-cylinder,  substantially 
as  described. 

WILLIAM  P.  MESSER. 

Witnesses ; 
Thomas  E.  Sheridan, 
Harry  Irwin  Cromer. 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Thomas  Alva  Edison, 

a  citizen  of  the  United  States,  residing  at 
Llewellyn  Park,  Orange,  Essex  county.  State 

S  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Reproducers  for 
Sound-Records,  (Case  No.  1,066,)  of  which  the 
following  is  a  specification. 

In  an  application  filed  on  even  date  here- 
to with  I  describe  certain  improvements  relat- 

ing to  apparatus  and  methods  for  forming  a 
sinuous  sound-record  groove  of  substantially 
uniform  depth  and  width,  the  groove  present- 

ing transversely  the  arc  of  a  circle  at  all  por- 
15  tions  of  its  length.  Mypresent  invention  has 

reference  to  an  improved  reproducing  device 
adapted  particularly  for  effecting  reproduc- 

tions from  records  of  this  kind  or  duplicates 
thereof,  but  which  may  be  conveniently  and 

20  effectively  employed  in  connection  with  sound- 
records  as  now  made,  wherein  the  record  is 
in  the  form  of  a  sinuous  groove.  By  making 
a  sinuoi;s  sound -record  groove  of  circular 
cross-section  I  am  enabled  to  emploj^  a  repro- 

25  ducing-stylus  which  shall  have  an  extended 
bearing  portion,  and  hence  which  will  be  as 
durable  as  a  phonographic  reproducer.  This 
reproducing  device  may  be  either  spherical 
in  form,  or  when  the  sound-record  is  formed 

%o  at  a  low  speed  or  is  representative  of  notes  of 
high  pitch  or  great  volume,  so  that  the  sinu- 

osities of  the  groove  will  be  crowded  closely 
together,  the  reproducer  may  be  of  the  form 
which  I  describe  in  my  reissued  Patent  No. 

35  11,857,  dated  September  25, 1900,  wherein  the 
longitudinal  dimension  of  the  bearing-sur- 

face is  less  than  its  transverse  dimension. 

My  principal  object  is  to  provide  an  im- 
proved   reproducer    adapted   to  accurately 

40  track  all  the  portions  of  a  sinuous  record- 
groove  having  curved  sides  and  bottom  and 
which  shall  have  a  sufficiently-extended  bear- 

ing-surface to  reduce  wear  to  a  minimum. 
A  further  object  is  to  provide  details  of 

45  construction  in  the  connections  between  the 
diaphragm  and  the  reproducer  for  tracking  a 
sinuous  record-groove  which  will  improve  the 
efficiency  and  sensitiveness  of  the  device. 

To  this  end  the  invention  consists,  essen- 
50  tially,  of  a  reproducer  arranged  to  vibrate  in 

a  plane  parallel  with  the  record-surface  and 
which  engages  a  sinuous  record  -  groove  of 

curved  cross-section,  said  reproducer  present- 
ing in  its  transverse  dimension  a  curve  cor- 

responding substantially  with  that  of  the  ree-  55 
ord  and  in  its  longitudinal  dimension  a  curve 
of  greater  or  less  or  of  the  same  diameter. 
In  other  words,  my  improved  reproducer  for 
the  purpose  maj'  be  either  spherical  in  form 
or  ellipsoid,  with  tlie  major  axis  extending  60 
either  perpendicular  to  or  parallel  with  the 
record-surface.  AYith  records  taken  at  a  rela- 

tively high  speed  where  the  sinuosities  of  the 
record-groove  are  relatively  extended  I  pre- 

fer to  employ  a  reproducer  which  is  spherical  65 
in  form;  but  with  low-speed  records  or  ones 
which  are  representative  of  notes  of  high  pitcli 
or  large  volume,  where  the  sinuosities  of  the 
record-groove  are  crowded  closelj^  together, 
I  prefer  to  employ  a  reproducer  of  the  special  70 
form  described  in  my  said  reissued  patent, 
wherein  the  transverse  dimension  is  greater 
than  the  longitudinal  dimension. 

In  effecting  the  secondary  objects  of  my  in- 
vention I  employ  a  reproducing  apparatus  75 

wherein  the  stylus  is  carried  on  a  spring 
mounted  on  a  pivoted  compensating  weight, 
and  which  spring  is  so  connected  to  the  dia- 

phragm as  to  permit  the  compensating  weight 
to  always  maintain  the  stylus  in  engagement  80 
with  the  record-groove  with  the  desired  pres- 

sure, irrespective  of  anj-  mechanical  irregu- 
larities or  eccentricities  in  the  record,  whereby 

the  reproducer  as  a  whole  may  be  carried  in 
guides  like  an  ordinary  phonographic  repro-  85 
ducer  instead  of  imposing  its  weight  on  the 
stylus,  as  with  the  reproducing  devices  for 
the  purpose  which  have  been  used  before  my 
invention  with  records  of  this  kind. 

In  order  that  the  invention  may  be  better  90 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  a  part  of  this 

si)ecification,  in  which — 
Figure  1  is  a  vertical  sectional  view  through 

the  reproducing  device,  illustrating  a  spher-  95 
ical  stylus;  Fig.  2,  a  bottom  plan  view  of  the 
same;  Fig.  3,  a  transverse  section  on  the  line 

3  '0  of  Fig.  2;  Fig.  4,  a  greatly-enlarged  detail 
view  showing  a  portion  of  a  sinuous  record- 
groove  with  a  spherical  reproducer  engaging  ico 
the  same,  illustrating  in  dotted  lines  the  por- 

tion of  the  reproducer  which  engages  the 
groove;  and  Fig.  5,  a  section  on.  the  line  5  5 
of  Fig.  4. 
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In  all  of  the  above  views  corresponding 
parts  are  represented  bj'  the  same  numerals 
of  reference. 

1  isan  internall^'^-threaded  ring  which  iscar- 
5  ried  by  a  suitable  supporting-arm,  as  shown 

in  dotted  lines,  and  which  contains  a  dia- 
phragm 2,  held  in  place  between  a  pair  of  elas- 

tic gaskets  by  a  disk  3,  secured  in  position  by 
a  clamping -ring  4.     The  horn  or  listening 

lo  tubes  are  connected  with  the  disk  3  in  the 

usual  way.  Pivoted  in  bearings  5  on  the  un- 
der side  of  the  ring  1  is  a  rock-shaft  G,  which 

forms  the  pivot  of  a  bell-crank  lever,  the  hori- 
zontal arm  7  of  which  is  connected  by  a  link 

15  8  to  the  center  of  the  diaphragm  and  whose 
vertical  member  9  is  connected  by  a  link  10 
to  a  spring  11,  carrying  the  reproducing-sty- 
lus  12.  The  spring  11  is  mounted  on  the  com- 

pensating weight  13,  which  at  one  end  is  piv- 
20  oted  to  a  bearing  14,  secured  to  the  under  side 

of  the  ring  1.  The  pivot  between  the  com- 
pensating weight  13  and  the  bearing  14  per- 

mits the  compensating  weight  to  move  in  a 
vertical  plane,  to  thereby  allow  the  reproduc- 

25  ing-stylus  to  engage  the  record-groove  with 
the  desired  pressure  irrespective  of  any  me- 

chanical variations  or  eccentricities  therein. 
These  movements  of  the  compensatingweight 
are  of  course  slight,  and  any  variations  of  the 

30  link  10  to  either  side  of  its  normal  horizontal 
position  result  only  in  a  minute  movement  of 
the  spring  11,  the  tension  of  which  will  be  in- 

creased or  reduced  to  an  infinitesimal  extent 

and  without  affecting  the  reproduction  in  anj'^ 
35  w*iy- 

The  reproducing-stylus  presents  a  curved 
bearing- surface  which  engages  the  curved 
groove  15  in  the  record.  As  shown,  the  sty- 

lus may  be  spherical  in  form,  though  of  less 

40  diameter  than  an  ordiuarj'^  phonographic  re- 
producer, since  the  record-groove  is  consider- 

ably deeper  than  the  normal  depth  of  a  pho- 
nographic-record groove.  Such  a  reproduc- 

ing stylus  offers  an  extended  bearing-sui'faee, 
45  (see  Fig.  4,)  so  that  wear  will  be  reduced  to 

a  minimum.  Instead  of  using  a  spherical  re- 
producer it  will  be  understood  that  a  repro- 

ducer of  the  type  described  by  me  in  my  said 
reissue  patent  may  be  employed  with  efficient 

50  results  when  the  sinuosities  of  the  record- 
groove  are  crowded  closely  together,  or  if  the 
record  is  taken  at  high  speed,  so  that  the 
curves  composing  the  record  are  of  relatively 
great  diameter,  the  reproducer  may  be  actu- 

55  ally  ellipsoidal  in  form,  with  the  major  axis 
extending  parallel  with  the  record -surface 
and  in  the  line  of  the  record-grooves. 

In  operation  the  compensating  weight  13 
presses  the  stylus  into  engagement  with  the 

60  record -groove  with  a  sufficient  pressure  to 
permit  the  groove  to  vibrate  the  stylus  in  a 
horizontal  plane,  which  vibrations  will  be 
communicated  to  the  diaphragm  through  the 
bell-crank  lever.     If  the  record  possesses  me- 

65  chanical  imperfections,  as  is  likely  to  be  the 
case,  and  the  record-groove  is  not  on  a  true 
horizontal  plane,  the  compensating  weight 

will  correspondingly  rise  or  fall,  but  will  al- 
ways keep  the  stylus  in  engagement  with  the 

bottom  of  the  record-groove.  Preferably  the  70 
connections  between  the  spring  11  and  the  dia- 

phragm 2  are  so  proportioned  that  the  spring 
will  be  alwaj's  maintained  under  slight  ten- 

sion, so  that  the  links  8  and  10  will  be  always 
subjected  to  stress,  whereby  any  lost  motion  75 
will  be  avoided  and  the  diaphragm  will  accu- 

rately respond  to  the  vibrations  of  the  stylus. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is  as  follows:  80 

1.  In  a  phonograph,  the  combination  with 
a  sinuous  grooved  record,  of  a  stylus  present- 

ing a  curved  extended  bearing-surface  engag- 
ing the  record  and  vibrating  in  a  plane  par- 

allel with  the  record-surface,  an  arm  for  car-  85 
rying  said  stylus  and  vibrating  with  respect 
to  a  support  extending  substantially  perpen- 

dicular to  the  record-surface,  a  diaphragm, 
and  connections  between  said  arm  and  the    . 
diaphragm,  substantially  as  set  forth.  90 

2.  In  a  reproducer  for  effecting  reproduc- 
tions from  a  sinuous  grooved  record,  the  com- 

bination of  a  diaphragm,  a  stylus  presenting 
a  curved  extended  beai'ing-surface  engaging 
the  record  and  vibrating  in  a  plane  parallel  95 
with  the  record-surface,  and  connections  be- 

tween said  stylus  and  diaphragm,  substan- 
tially as  set  forth. 

3.  In  a  reproducer  for  effecting  reproduc- 
tions from  a  sinuous  grooved  record,  the  com-  lOo 

bination  of  a  diaphragm,  a  stylus  presenting 
a  curved  extending  bearing-surface  engaging 
the  record  and  vibi'ating  in  a  plane  parallel 
with  the  record-surface,  connections  between 
said  stylus  and  diaphragm,  and  a  eompensat-  105 
ing  weight  for  engaging  the  stylus  with  the 
record  and  for  compensating  for  mechanical 
vai'iations  or  eccentricities  in  the  latter,  sub-  1 
stantially  as  set  forth. 

4.  In  a  reproducer  for  effecting  reproduc-  no 
tions  from  a  sinuous  grooved  record,  the  com- 

bination of  a  diaphragm,  a  stylus  presenting 
a  curved  extended  bearing-surface  engaging 
the  record  and  vibrating  in  a  plane  parallel 
with  the  record-surface,  connections  between  115 
said  stylus  and  diaphragm,  and  a  compensat- 

ing weight  which  carries  the  stylus  for  en- 
gaging the  stylus  with  the  record  and  for 

compensating  for  mechanical  variations  or 
eccentricities  in  the  latter,  substantially  as  120 
set  forth. 

5.  In  a  reproducer  for  effecting  reproduc- 
tions from  a  sinuous  grooved  record,  the  com- 

bination of  a  diaphragm,  a  spring  maintained 
under  a  normal  tension,  connections  between  125 
said  spring  and  diaphragm,  and  a  reproducer 
carried  by  the  spring  for  engaging  the  record 
and  vibrating  in  a  plane  parallel  to  the  rec- 

ord-surface, substantially  as  set  forth. 
6.  In  a  reproducer  for  effecting  reproduc-  130 

tions  from  a  sinuous  grooved  record,  the  com- 
bination of  a  diaphragm,  a  pivoted  compen- 

sating weight,  a  spring  carried  by  said  com- 
pensating weight  and  maintained  under  ten- 

ti 

II 
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sion,  connections  between  said  spring  and 
diaphragm,  and  a  reproducer  carried  by  the 
spring  for  engaging  the  record  and  vibrating 
in  a  plane  parallel  to  the  record-surface,  snb- 

5  stantially  as  set  forth. 
7.  In  a  reproducer  for  effecting  reproduc- 

tions from  a  sinuous  grooved  record,  the  com- 
bination of  a  diaphragm,  a  spring  maintained 

under  a  normal  tension,  a  bell-crank  lever  be- 
o  tween  said  spring  and  diaphragm,  and  a  re- 

producing stylus  carried  by  said  spring  and 
vibrating  in  a  plane  parallel  with  the  record- 
surface,  substantially  as  set  forth. 

8,  In  a  reproducer  for  effecting  reproduc- 

tions fromasinuous  grooved  record,  the  com-  15 
bination  of  a  diaphragm,  a  pivoted  compen- 

sating weight,  a  spring  carried  by  said  weight, 
a  bell-crank  lever  between  said  spring  and 
diaphragm,  and  a  stylus  carried  by  said  spring 
and  vibrating  in  a  plane  parallel  with  the  rec-  20 
ord-surfaee,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
24th  day  of  October,  1901. 

THOS.  A.  EDISON. 

Witnesses : 
Frank  L.  Dyer, 
Jno.  Robt.  Taylor. 
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To  nJJ  ii'hoiih  if  may  coibcerii: 
Be  it  known  that  I,  Marcus  M.  Worthing- 

TON,  a  citizen  of  the  United  States,  residino;  at 
New  London,  in  the  county  of  New  London 

5  and  State  of  Connecticut,  have  invented  cer- 
tain new  and  useful  Improvements  in  Attach- 

ments for  Phonographs,  of  which  the  follow- 
ing is  a  full,  clear,  and  exact  description. 

The  immediate  purpose  of  this  invention  is 
:o  to  provide  an  exceedingly  simple  and  cheap 

attachment  for  phonographs  by  means  of 
which  the  character  of  musical  or  articulated 
tones  may  be  reproduced  substantially  as  in 
the  original.    For  example,  the  metallic  tones 

15  of  a  brass  instrument  may  be  naturall.y  re- 
produced, and  by  a  slight  adjustment  of  my 

present  attachment  the  same  phonograph 
maybe  caused  to  deliver  articulated  tones  so 
modified  as  to  faithfully  represent  the  human 

20  voice,  the  objectionable  and  usual  brassy 
tones  of  the  instrument  being  entirely  elimi- 
nated. 

My  said  invention  consists,  essentiall}',  of  a 
chamber  interposed  between  the  speaking  at- 

25  tachmentof  the  phonograph  and  the  trumpet, 
and  includes  also  means  for  enlarging  and 
diminishing  the  said  chamber,  the  adjusting 
means  being  so  arranged  that  the  said  cham- 

ber may  be  enlarged,  diminished,  or  entirely 
30  cut  out  while  the  phonograph  is  in  operation. 

In  carrying  my  invention  into  effect  I  pref- 
erably utilize  the  top  plate  and  collar  as  now 

commonly  provided  to  support  the  so-called 
"speaker,"  as  by  so  doing  I  am  able  to  adapt 

35  ™y  present  invention  to  phonographs  of  or- 
dinary construction  with  very  slight  and  in- 

expensive modifications  of  such  phonographs. 
In  connection  with  this  specification  I  have 

provided  the  accompanying  sheet  of  draw- 
40  ings,  in  which — 

Figure  1  is  a  side  elevation,  chiefly  in  dotted 
outline,  of  a  phonograph,  showing  also  in 
full  lines  in  proper  relation  to  said  phono- 

graph the  speaker  and  my  improvement  at- 
45  tached  thereto.  Fig.  2  is  an  enlarged  longi- 

tudinal central  sectional  view  of  the  collar 
and  top  plate  with  my  attachment  embodied 
therein,  the  chamber,  which  forms  the  chief 
feature  of  my  invention,  being  closed.     Fig. 

50  3  is  a  view  similar  to  Fig.  2,  showing  the 
said  chamber  ojiened  to  its  greatest  extent. 

In  the  drawings,  a  indicates  generally  the 
phonograph,  and  h  a  cylindrical  record. 

c  indicates  the  speaker  or  7*eproducer,  and 
(Zthe  collaronto  which  the  speaker  is  screwed,  55 
said  collar  being  formed  with  a  tubular  ex- 

tension d!  of  reduced  diameter,  over  which 
is  drawn  the  usual  flexible  tube  that  connects 

the  extension  d'  with  the  trumpet.  Located 
in  the  open  end  of  the  collar  cZ  is  a  cone-  60 
shaped  dome  e,  having  its  central  portion — 
that  is  to  saj',  the  apex  of  the  cone — drawn 
out  to  form  a  tubular  opening  e  . 

The  width  of  the  collar  d  is  such  that  a 

chamber  d?  of  considerable  length  is   pro-  65 
vided,  in  which  is  located  a  disk  7i,  having  a 
tubular  stem  li\  that  is  telescoped  into  the 

tube  fZ'  and  is  adapted  to  slide  freely  thereiu. When  the  disk  is  moved  forward  into  the 

position  shown  in  Fig.  2,  the  tubular  exten-  70 
sion  d!  lies  within  the  central  opening  in  the 
disk  7i,  and  said  disk  then  abuts  the  dome  e, 
thus  closing  the  chamber  d?,  or  rather  cutting 
the  said  chamber  off  from  communication 
with  the  opening  in  the  tube  W.  When  the  75 
parts  are  thus  adjusted,  the  sounds  emitted 
b}^  the  speaking-reproducer  pass  unobstruct- 
edly  through  the  tube  li  and  thence  passout- 
wai'd  through  the  conduit  formed  by  the 
flexible  tube  to  the  trumpet  in  the  manner  80 
now  usual  in  phonographs  of  this  class. 
When,  however,  it  is  desired  to  modify  and 
change  the  tones  of  the  speaker,  the  tube  li 

may  be  slid  within  the  outer  tube  d',  so  as  to move  the  disk  /i  away  from  the  dome  e,  as  in  85 
Fig.  3,  thus  causing  the  sound  waves  to  be 
discharged  through  tube  e!  into  the  enlarged 
chamber  d\  which  chamber  serves  (as  I  find 

in  practice)  to  soften  and  modify  the  other- 
wise harsh,  rasping,  and  metallic  tones  of  the  90 

instrument.  By  adjusting  the  disk  7i  so  as 
to  enlarge  or  reduce  the  capacity  of  the  cham- 

ber d?  I  find  in  practice  that  any  desired 
qualification  of  tone  may  be  produced  from 
tlie  natural  brassy  tone  of  the  phonograph  to  95 
a  pleasing,  subdued,  and  softened  tone,  this 
result  being  specially  notable  and  desirable 
when  articulated  sounds  are  being  repro- 
duced. 

In  order  to  adjust  the  inner  tube  li  and  its  100 
disk  li  so  as  to  regulate  the  size  of  chamber 
(Z-  or  to  completely  cut  off  said  chamber  from 
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the  sound-waves,  I  preferably  provide  the  fol- 
lowing-named mechanism: 

The  outer  tube  d'  is  slotted,  as  at  d?,  and 
the  inner  tube  li'  is  provided  with  a  stud  li\ 
that  projects  outward  through  said  slot.  Ful- 
crumed  on  tube  d'  is  a  lever  d*,  one  of  whose 
ends  is  forked  and  straddles  the  project- 

ing stud,  as  seen  in  Fig.  1.  By  rocliing  the 
said  lever  on  its  fulcrum  the  stud  W  is  caused 
to  move  in  slot  cP,  and  the  connected  inner 

tube  li'  is  simultaneously  moved  lengthwise 
within  the  outer  tube.  This  adjustment  of 
the  inner  tube  and  disk  li  to  vary  the  capacity 
of  chamber  d^  may  be  performed  while  the 
phonograph  is  in  use. 

It  will  be  obvious  that  my  described  means 
for  controlling  and  modifying  the  tones  of 
phonographs  may  be  used  with  good  effect 
with  recorders  during  the  operation  of  making 
new  records;  but  it  is  particularly  valuable 
for  correcting  the  objectionable  and  disagree- 

able tones  of  records  as  now  made  and  sold. 
Having  thus  described  my  invention,  I 

claim — 
1.  In  a  phonograph,  a  sound  -  modifying 

chamber  adapted  to  be  interposed  between  the 
diaphragm  and  the  trumpet,  and  means  with- 

in said  chamber  for  varying  ihe  size  thereof, 
substantially  as  described. 

2.  In  a  phonograph,  a  sound  -  modifying 
chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  and  means 
within  the  chamber  and  operable  from  the 
exterior  thereof  for  varj^ingits  size,  substan- 

35  tially  as  described. 
3.  In  a  phonograph,  a  sound  -  modifying 

chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  and  means 

25 

3° 

within  said  chamber  independent  of  the  dia- 
phragm for  varying  its  size,  substantially  as  40 

described. 

4.  In  a  phonograph,  a  sound  -  modifying 
chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  a  longitudi- 

nally-movable abutment  in  said  chamber  of  45 
substantially  the  same  size  as  the  internal 
diameter  thereof,  and  means  for  moving  said 
abutment  to  vary  the  size  of  the  chamber, 
substantially  as  described. 

5.  In  a  phonograph,  a  sound  -  modifying  50 
chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  and  means 
within  said  chamber  for  establishing  or  elimi- 

nating communication  between  the  same  and 
the  trumpet,  substantially  as  described.  55 

6.  In  a  phonograph,  a  sound  -  modifjing 
chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  and  means 
within  the  chamber  for  establishing  or  elimi- 

nating communication  between  the  same  and  60 
the  trumpet  wliile  the  machine  is  in  opera- 

tion, substantially  as  described. 
7.  In  a  phonograph,  a  sound -modifying 

chamber  adapted  to  be  interposed  between 
the  diaphragm  and  the  trumpet,  and  means  65 
within  and  operable  from  the  exterior  of  the 
chamber  for  establishing  or  eliminatingcom- 
munication  between  the  same  and  the  trum- 

pet, substantially'  as  described. 
Signed  at  Norwich,  Connecticut,  this  23d  70 

day  of  Jul3^  1901. 
MARCUS  M.  WORTHINGTON. 

Witnesses: 
Frank  II.  Allen, 
May  F.  Ritchie. 
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To  all  whom  it  may  concerib: 
Be  it  known  that  I,  Hubert  V.  Butter- 

worth,  a  citizen  of  the  United  States,  resid- 
ing at  ISTewark,  in  the  connty  of  Essex  and 

State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Recorders 
for  Phonographs  or  the  Like;  and  I  do  hereby 
declare  the  following  to  be  a  full,  clear,  and 
exact  description  of  the  invention,  such  as 
will  enable  others  skilled  in  the  art  to  which 

it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, and  tofigures  of  reference  marked  there- 
on, which  form  a  part  of  this  speciflcation. 

This  invention  relates  generally  to  im  prove- 
ments  in  recorders  for  phonographs,  and  more 
particularly  to  a  novel  arrangement,  con- 

struction, and  means  of  supporting  a  recorder 
upon  a  phonograph-arm  with  a  view  of  pro- 

2o  viding  a  better  construction  of  recorder  and 
producing  better  phonographic  records  than 
heretofore. 

The  principal  object  of  this  invention,  there- 
fore, is  to  arrange,  with  a  record-receiving  cyl- 

inder and  the  frame  in  which  the  recorder  is 
placed,  a  recording  attachment  comprising 
a  tube-plate  connected  with  a  tubular  mem- 

ber of  said  tube-plate,  a  second  tubular  mem- 
ber pivotally  connected  with  the  tubular 

member  of  said  tube-plate  provided  at  its  free 
end  with  a  recording-diaphragm,  and  a  stj'lus, 
all  arranged  in  such  a  manner  that  an  imagi- 

nary line  drawn  through  the  axis  of  the  piv- 
otal support  of  the  recorder-carrying  arm  or 

35  support  and  the  point  of  contact  of  the  stylus 
or  sapphire  with  the  record-receiving  surface 
of  the  record  cylinder  or  roll  will  be  a  secant 
instead  of  a  tangent,  as  heretofore,  the  pur- 

pose being  to  decidedly  prevent  rebounding 
40  of  the  stylus  or  sapphire  due  to  the  vibrations 

of  the  recording  disk  or  diaphragm  in  mak- 
ing records,  and  thereby  producing  a  more 

defined  and  a  clearer  record. 
Other  objects  of  this  invention  not  at  this 

45  time  specifically  mentioned  will  be  fully  un- 
derstood from  the  accompanying  specification 

of  my  present  invention. 
The  invention  consists  in  the  novel  recorder 

for  phonographs  hereinafter  set  forth  and  in 
the  novel  arrangements  and  combinations  of 
parts,  as  well  as  in  the  details  of  tlie  construc- 

tion thereof,  all  of  which  will  be  more  fully 

25 
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described  in  the  following  specification  and 
then  finally  embodied  in  the  clauses  of  the 
claim  which  form  apart  of  this  specification.     55 

The  invention  is  fully  illustrated  in  the  ac- 
companying drawings,  in  which — 

Figure  1  is  a  side  view  of  a  portion  of  a 
phonograph,  a  record-cylinder,  means  for  re- 

taining the  tube-plate,  to  which  the  horn  is  60 
to  be  attached,  in  position,  and  illustrating 
in  connection  therewith  the  recorder  embodj^- 
ing  the  principles  of  my  invention.  Fig.  2  is 
a  vertical  section  of  a  portion  of  the  frame  of 
a  phonograph,  the  record-receiving  roll  or  65 
platen,  and  the  cylinder,  said  view  also  illus- 

trating in  section  tlie  arm  for  receiving  and 
retaining  the  tube-plate  in  position,  the  said 
tube-plate  and  the  recording-disk  and  parts 
thereof  being  represented  in  side  elevation. 
Fiff.  3  is  a  vertical  representation  of  the  sev- 

eral parts  illustrated  in  said  Fig.  2,  except 
the  recording-disk  and  tube  with  which  it  is 
connected,  both  said  last-mentioned  parts  be- 

ing shown  in  side  elevation.  Fig.  4  is  a  ver- 
tical section  of  all  of  the  said  parts  repre- 

sented in  said  Figs.  2  and  3.  Fig.  5  is  a  face 

view  of  the  recorder.  Fig.  b^  is  a  vertical 
cross-section,  on  an  enlarged  scale,  of  a  por- 

tion of  the  recorder  embodj'ing  the  principles  80 
of  mj'^  invention ;  and  Fig.  G  is  a  vertical  cross- 
section  taken  on  line  6  6  in  Fig.  2  looking  in 
the  direction  of  the  arrow  x,  in  said  Fig.  2. 

Similar  numerals  of  reference  are  employed 
in  all  of  the  said   above-described  views  to  85 
indicate  corresponding  parts. 

In  the  said  drawings,  1  indicates  the  usual 
construction  of  metal  cylinder,  upon  which  is 
placed  in  the  usual  manner  the  wax  cylinder 
or  platen  2  for  receiving  the  record.    As  illus-  90 
trated  in  Fig.  1,  3  indicates  the  usual  form  of 
arm,  pivoted,  as  at  4,  upon  the  frame  of  the 
phonograph, the  said  arm  being  provided  with 
the  usual  bearing  5  for  the  reception  of  the 
tube-plate  G.     The  said  arm  3  is  also  provided  95 
with  the  lifting-lever  7.     The  tube-plate  G  is 
detachably  secured  in  the  bearing  5  in  the 
ordinary  and  well-known  manner  and  is  pro- 

vided with  the  forwardly-extending  tubular 
member  8  and  tubular  elbow  9  fortherecep-  100 
tion  of  an  ordinary  sound-receiving  horn. 

The  device  for  recording  the  vibrations 
caused  by  the  voice  or  other  souncj-producing 
medium  consists,  essentiallj',  of  a  tube  10, 
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provided  at  its  one  end  with  a  spherical  or 
ball-shaped  enlargement  or  end  11,  which  is 
formed  in  its  opposite  sides  with  suitable  de- 

pressions or  recesses  12,  into  which  extend 
5  the  pointed  ends  of  a  pair  of  pivots  or  screws 

13,  substantially  as  illustrated  in  Fig.  6.  The 
main  body  of  said  tube  10  extends  in  a  di- 

rection within  the  tubular  member  8  of  the 

tube-plate  6  toward  the  peripheral  surface 
lo  of  the  record-cylinder,  and  said  tube  10  rests, 

preferablj'',  upon  an  adjusting  and  support- 
ing screw  14  as  illustrated.  The  said  tube 

10,  which  is  provided  with  the  recording  dia- 
phragm or   disk  in  the  manner  to  be  pres- 

15  ently  described,  is  thus  capable  of  an  oscilla- 
tory motion  within  the  tubular  member  8  of 

the  tube-plate  6  and  can  be  regulated  by 
means  of  the  said  adjusting  or  supporting 
screw  14  for  bringing  the  stylus  or  sapphire 

20  of  the  vibratory  diaphragm  in  theproperpo- 
sition  for  producing  the  best  and  most  efli- 
cient  impressions  or  indentations  in  the  wax 
cylinder  or  platen  2  when  providing  said  cyl- 

inder with  a  record. 
25  The  arrangement  and  manner  of  securing 

the  diaphragm  and  stylus  in  their  operative 
positions  upon  the  disk  or  plate  15  of  the  tube 
10  are  represented  more  particularly  in  Figs. 
5  and  5-^  of  the  drawings.     The  said  disk  oi" 

30  plate  15,  which  is  of  a  circular  configuration 
in  outline,  has  suitably  secured  upon  its  face 
toward  the  wax  cj'linder  2  and  at  the  mar- 

ginal edge  thereof  a  suitable  soft- rubber 
gasket  or  ring  16,  upon  which  is  placed  and 

35  secured  the  diaphragm  17,  provided  with  the 
usual  arm  18  and  stylus  or  sapphire  19.  A 
second  soft-rubber  gasket  or  ring  20  is  then 
arranged  upon  the  face  of  the  diaphragm  17 
at  or  near  iis  marginal  edge,  the  said  gaskets 

40  or  rings,  the  diaphragm,  and  the  plate  15  all 
being  suitably  secured  in  their  fixed  rela- 

tions by  means  of  a  cement,  as  will  be  under- 
stood. By  this  arrangement  and  construc- 

tiou  of  the  parts  the  thin  diaphragm  iscapa- 
45  ble  of  stronger  or  more  positive  vibrations, 

and  the  gasket  or  ring  20  serves  as  a  protec- 
tion to  the  diaphragm-glass  in  that  said  ring 

acts  as  a  frame,  which  surrounds  the  mar- 
ginal edge   of  the  diaphragm,  and  thereby 

50  prevents  the  latter  from  becoming  broken  or 
damaged. 

The  utility  and  efficiency  of  a  recorder  for 
producing  phonographic  records  made  on  the 
principles  of  my  hereinabove -described  iu- 

55  ventiou  will  be  clearly  evident,  and  the  stylus 
or  sapphire  being  made  to  engage  the  record- 
cylinder  at  a  point  outside  of  the  tangential 
plane  passing  through  the  point  of  contact 
of  the  stylus  with  the  cylindrical  surface  of 

60  the  record-cylinder,  as  heretofore,  all  possible 
rebounding  of  the  stylus  or  sapphire  caused 
by  the  vibrations  of  the  diaphragm  from  the 
said  cj'lindrical  surface  of  the  record-cylin- 

der during  the  time  of  receiving  a  record  is 
65  clearly  overcome.  The  liability  of  spoiling 

a  record  is  thereby  fully  avoided,  and  owing 
to  the  angle  of  contact  between  the  point  of 

the  stylus  or  sapphire  and  the  cylindrical  sur- 
face of  the  record  roll  or  cylinder  a  deeper 

and  better  indentation  is  produced  in  the  sur-  70 
face  of  the  said  cylinder,  and  when  the  same 
is  placed  in  a  phonograph  for  reproduction  of 
the  record  the  sounds  are  reproduced  with 
positive  clearness  and  are  loud  and  distinct, 
so  as  to  be  fully  understood.  75 

I  am  aware  thatsomechauges  may  be  made 
in  the  arrangements  and  combinations  of  the 
parts  without  departing  from  the  scope  of  my 
present  invention.  Hence  I  do  not  limit  this 
invention  to  the  exact  arrangements  and  com-  80 
binations  of  the  parts  nor  do  I  confine  myself 
to  the  details  of  the  construction  of  said  parts. 

Having  thus  described  my  invention,  what 

I  claim  is — 
1.  In  a  recorder  for  phonographs  or  the  like,  85 

the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 
pivotally  arranged  and  secured  within  said 
tubular  member,  having  its  recording -dia- 

phragm extending  beyond  said  tube-plate,  90 
and  an  adjusting-screw  in  the  tubular  mem- 

ber of  said  tube-plate  in  engagement  with  a 
portion  of  said  pivotally-arranged  recording 
attachment  for  the  angular  adjustment  of 
the  diaphragm  of  said  recording  attachment,  95 
relative  to  the  surface  of  the  phonograph- 
cylinder,  substantially  as  and  for  the  purposes 
set  forth. 

2.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its  loc 
tubular  member,  of  a  recording  attachment 
arranged  and  secured  within  said  tubular 
member,  having  its  recording-diaphragm  ex- 

tending beyond  said  tube-plate,  and  an  ad- 
justing-screw 14  arranged  in  said  tubular  105 

member  and  in  supporting  engagement  with 
a  portion  of  said  recording  attachment  for 
the  angular  adjustment  of  the  recording-dia- 

phragm relative  to  the  surface  of  the  phono- 
graph-cylinder, substantially  as  and  for  the  no 

purposes  set  forth. 
3.  In  a  recorder  for  phonographs  or  the  like, 

the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 
arranged  and  secured  within  said  tubular  115 
member,  having  its  recording-diaphragm  ex- 

tending beyond  said  tube-plate,  and  an  ad- 
justing-screw in  said  tubular  member  having 

its  point  in  supporting  engagement  with  a 
portion  of  said  recording  attachment,  sub-  120 
stantially  as  and  for  the  purposes  set  forth. 

4.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 
within  said  tubular  member,  having  its  re-  125 
cording -diaphragm  extending  beyond  said 
tube-plate,  and  means  connected  with  and 
within  the  said  tubular  member  for  securing 
said  recording  attachment  in  oscillatory  re- 

lation within  said  tubular  member,  substan-  130 
tially  as  and  for  the  purposes  set  forth. 

5.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 
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witlim  said  tubular  member,  having  its  re- 
cording-diaphragm extending  beyond  said 

tube-plate,  and  means  connected  with  and 
within  the  said  tubular  member  for  securing 

5  said  recording  attachment  in  oscillatory  rela- 
tion within  said  tubular  member,  consisting, 

of  a  pair  of  pivots  arranged  in  the  opposite 
sides  of  said  tubular  member,  and  having 
their  inner  ends  in  pivotal  supporting  engage- 

lo  ment  with  said  recording  attachment,  sub- 
stantially as  and  for  the  purposes  set  forth. 

6.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 

15  within  said  tubular  member,  having  its  re- 
cording-diaphragm extending  beyond  said 

tube-plate,  means  connected  with  said  tubu- 
lar member  for  securing  said  recording  at- 

tachment in  oscillatory  relation  within  said 
20  tubular  member,  and  an  adjusting-screw  in 

said  tubular  member,  having  its  point  in  sup- 
porting engagement  with  a  portion  of  said 

recording  attachment,  substantially  as  and 
for  the  purposes  set  forth. 

25  7.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment 
within  said  tubular  member,  having  its  re- 

cording-diaphragm extending  beyond  said 
JO  tube-plate,  means  connected  with  said  tubu- 

lar member  for  securing  said  recording  at- 
tachment in  oscillatory  relation  within  said 

tubular  member,  consisting,  of  a  pair  of  piv- 
ots arranged  in  the  opposite  sides  of  said  tu- 

35  bular  member,  and  having  their  inner  ends 
in  pivotal  supporting  engagement  with  said 
recording  attachment,  and  an  adjusting- 
screw  in  said  tubular  member,  having  its 
point  in  supportinof  engagement  with  a  por- 

40  tion  of  said  recording  attachment,  substan- 
tially as  and  for  the  purposes  set  forth. 

8.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment, 

45  consisting,  of  a  tube  10,  having  a  ball-shaped 
end,  arranged  within  said  tubular  member, 
and  means  in  said  tubular  member  and  in 

engagement  with  said  ball-shaped  end  for  the 

oscillatory  arrangement  of  said  tube  10  within 
said  tubular  member,  and  a  recording-dia-  50 
phragm  on  the  opposite  end  of  said  tube  10, 
substantially  as  and  for  the  purposes  set  forth. 

9.  In  a  recorder  for  phonographs  or  the  like, 
the  combination,  with  a  tube-plate  and  its 
tubular  member,  of  a  recording  attachment,  55 
consisting,  of  a  tube  10,  having  a  ball-shaped 
end,  arranged  within  said  tubular  member, 
means  in  said  tubular  member  in  engagement 
with  said  ball-shaped  end  for  the  oscillatory 
arrangement  of  said  tube  10  within  said  tu-  60 
bular  member,  a  recording-diaphragm  on  the 
opposite  end  of  said  tube  10,  and  an  adjust- 

ing-screw in  said  tubular  member,  having  its 
point  in  supporting  engagement  with  a  por- 

tion of  said  tube  10,  substantially  as  and  for  65 
the  purposes  set  forth. 

10.  Inaphonograph,  the  combination,  with 
a  record-receiving  cylinder  and  the  frame  in 
which  the  recorder  is  arranged,  of  a  record- 

ing attachment  comprising  a  tube-plate  se-  70 
cured  to  said  frame,  a  tubular  member  con- 

nected with  said  tube-plate,  a  second  tubular 
member  pivotally  connected  with  the  tubu- 

lar member  of  said  tube-plate,  said  second 
tubular  member  having  its  opposite  end  ex-  75 
tending  beyond  the  said  tube-plate,  a  record- 

ing-diaphragm on  the  free  end  of  said  second 
tubular  member,  and  a  stylus  on  said  record- 

ing-diaphragm, the  said  stylus,  the  record- 
ing-diaphragm and  said  second  tubular  mem-  80 

ber,  all  being  arranged  in  such  relation  to 
the  cylindrical  surface  of  the  record-receiv- 

ing cylinder, that  an  imaginary  plane  through 
the  point  of  pivotal  support  of  said  second 
tubular  member  and  the  point  of  contact  of  85 
the  stylus  with  the  cylindrical  surface  of  the 
recording-cylinder  will  produce  a  secant  with 
the  recording-cylinder,  substantially  as  and 
for  the  purposes  set  forth. 

In  testimony  that  I  claim  the  invention  set  90 
forth  above  I  have  hereunto  set  my  hand  this 
20th  day  of  March,  1901. 

HUBERT  Y.  BUTTERWORTII. 
Witnesses: 

Fredk.  C.  Fraentzel, 
Geo.  D.  Richards. 
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United  States  Patent  OfficEo 

HEINRICH  WINKELMANN,  OF  BREMEN,  GERMANY. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  707,749,  dated  August  26,  1902. 

Application  filed  Novemljer  19, 1901,    SerialNo.  82,938.    (No  model,) 

To  all  ivlvom  it  may  concern: 
Be  it  known  that  I,  Heinrich  Winkel- 

MANN,  a  citizen  of  theHanse  town  of  Bremen, 
residing  at  51  Knochenhauerstrasse,  Bremen, 

5  in  the  Empire  of  Germany,  have  invented 
new  and  useful  Improvements  in  and  Relat- 

ing to  Phonographs,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  an  improved  pho- 
lo  nograph,  and  more  particularlj^  to  improved 

means  for  mounting  the  record-cylinders,  so 
that  they  may  be  readily  brought  into  their 
operative  position  and  interchanged. 

In   the    accompanying    drawings   I   have 
15  shown  by  waj^  of  example  a  constructional 

form  of  the  apparatus  forming  the  subject  of 
my  said  invention. 

Figure  1  is  a  side  elevation  of  the  same ;  and 
Fig.  2,  a  front  elevation,  partly  in  section. 

20  The  two  endless  chains  3  and  4,  running 
parallel  to  each  other,  are  guided  over  pairs 
of  wheels  1  and  2,  each  pair  of  these  wheels 
being  arranged  upon  a  shaft  8  or  9,  firmly 
held  in  the  casing  of  the  phonograph.     The 

25  journals  G,  on  which  the  cj'liuders  7  are  slid, 
form  one-sided  prolongations  of  bolts  5,  con- 

necting the  chains,  and  which,  in  lieu  of  the 
ordinary  joint-bolts,  are  placed  at  distances 
apart  corresponding  to  the  thickness  of  the 

30  cylinders. 
For  moving  the  cylinders  into  their  opera- 

tive position,  use  is  made,  for  instance,  of  a 
crank  10,  provided  on  the  outside  of  the  cas- 

ing and  arranged  at  the  end  of  a  shaft  11,  by 
35  which  the  turning  movement  is  transmitted 

through  toothed  wheels  12  13  to  the  chain- 
wheel  shaft  8.  In  the  constructional  example 
shown  it  is  supposed  that  one  revolution  of 
the  crank  corresponds  to  the  distance  be- 

40  tween  the  centers  of  two  neighboring  cylin- 
ders 7,  so  that  at  every  revolution  of  the 

crank  the  following  c^'linder  will  be  conveyed 
into  the  operative  position.  From  the  shaft 
8  the  rotary  movement  is  transmitted  through 

45  toothed  wheels  14  15  to  shaft  16.  An  index 
18,  carried  by  this  shaft,  moves  outside  in 
front  of  a  dial  17,  upon  which  the  numbers 
of  the  cylinders  and  the  records  on  such  cj'l- 
inders  are  indicated.     The  wheels  are  of  such 

50  sizes  that  one  revolution  of  the  index  18  cor- 
responds to  a  complete  turn  of  the  chains  3  4. 

Of  course  the  cylinders  are  held  by  the  chains 
in  the  same  order  as  the  titles  of  the  records 

on  the  dial  17,  and  both  arrangements  corre- 

spond to  each  other,  so  that  when  the  index  55 
points  to  a  certain  title  the  cylinder  placed  in 
the  operative  position  bears  the  record  indi- cated thereby. 

In  Fig.  1  is  shown  a  stopping  device  de- 
signed to  prevent  the  turning  movement  of  6c 

the  crank  10  on  the  running-gear  of  the  pho- 
nograph being  disengaged.     Upon  the  crank- 

shaft 11  is  arranged  a  stop-disk  19,  having  in 
its  periphery  a  notch  with  which  in  the  posi- 

tion of  rest  of  the  orank, Fig.  1, the  correspond-  65 
ing  projection  20  on  a  one-armed  lever  21  en- 

gages.    This  lever  swings  about  a  journal  22, 
and  in  the  raised  position,  as  soon  as  its  pro- 

jection 20  bears  u  pon  the  periphery  of  the  disk 
19,when  the  crank  10  is  turned  arrests  the  run-  70 
ning-gear  of  the  phonograph  by  an  arm  23. 
When  the   projection  20  engages  with   the 
notch  in  the  disk  19,  the  lever  21  is  stopped  by 
a  pawl  24  falling  over  its  free  end,  and  which 
on  the  insertion  of  a  coin  is  disengaged  be-  75 
fore  the  ruuning-gear  of  the  phonograph. 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  A  phonograph  provided  with  a  pair  of 

endless  chains,  a  series  of  connecting-bolts  80 
extending  with  one  end  laterally  beyond  the 
chains,  and  with  cylinders  mounted  upon 
such  laterally-projecting  bolt  ends,  substan- 

tially as  specified. 
2.  A  phonograph  provided  with  a  pair  of  85 

endless  chains,  a  series  of  connecting-bolts 
extending  with  one  end  laterally  beyond  the 
chains,  cylinders  mounted  upon  the  laterally- 
projecting  bolt  ends,  a  crank-shaft  for  rotat- 

ing the  chains,  and  an  index  intergeared  with  90 
the  crank-shaft,  substantially  as  specified. 

3.  A  phonograph  provided  with  a  pair  of 
endless  chains,  a  series  of  connecting-bolts 
extending  with  one  end  laterally  beyond  the 
chains,  cylinders  mounted  upon  the  laterally-  95 
projecting  bolt  ends,  a  crank-shaft  for  rotat- 

ing the  chains,  a  notched  disk  mounted  upon 
said  shaft,  a  lever  having  a  projection  adapt- 

ed to  engage  the  disk,  and  an  arm  on  the  le- 
ver adapted  to  arrest  the  running-gear  of  the  100 

phonograph,  substantially  as  specified. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HEINRICH  WINKELMANN. 
Witnesses: 

F.  A.  Bryce, 
S.  HOYERMANN. 
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United  States  Patent  Office, 

WILHELM  PEISKER,  OF  BERLIN,  GERMANY. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  708,581,  dated  September  9,  1902. 

Application  filed  January  9, 1901.    Serial  No,  42,620.    CNo  model.) 

To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Wilhelm  Peisker, 

residing  at  Berlin,  Germany,  have  invented 
Improvements  Relating  to  Phonographs,  of 

5  which  the  following  is  a  specification. 
The  present  invention  refers  to  adiaphragm- 

holder  for  holding  and  for  guiding  diaphragms 
in  phonographs.  As  will  be  known,  there  are 
two  kinds  of  said  diaphragms — recording-dia- 

lo  phragms  and  reproducing-diaphragms.  The 
recording-diaphragm  marks  into  the  surface 
of  the  record-cylinder  a  regular  spiral  line 
and  must,  therefore,  be  prevented  from  mak- 

ing any  lateral  movements.     The  reproduc- 
15  ing-diaphragm  follows  the  spiral  line  marked 

down  by  the  recording-diaphragm.  As  any 
latei-al  pressure  or  any  mechanical  influences 
might  cause  the  reproducing-diaphragm  to 
be  lifted  off  of  the  spiral  line,  said  repro- 

2o  ducing-diaphragm  must  be  allowed  to  have 
free  lateral  play.  Now  the  reproducing-dia- 

phragm must  move  freely  and  unobstructedly, 
while  the  recording-diaphragm  has  to  be  held 
firmly  in  its  position.     Consequently  the  ap- 

25  paratns  described  hereinafter  is  arranged  in 
such  a  manner  that  the  diaphragm  which 
happens  to  be  in  use  is  held  according  to  the 
purpose  which  it  has — that  is  to  say,  repro- 

ducing-diaphragms are  held  in  a  loose  posi- 
30  tion  and,  on  the  other  hand,  recording-dia- 

phragms are  held  in  a  secured  position. 
In  the  accompanying  drawings,  Figure  lis 

a  front  view  of  the  invention  with  parts  omit- 
ted.    Fig.  2  is  a  plan  view.     Fig.  3  is  a  sec- 

35  tional  view  on  line  A  B  of  Fig  1.  Fig.  -i  is  a 
plan  view,  partly  in  section. 

In  the  drawings  I  have  shown  onlj^  enough 
of  the  ordinary  apparatus  as  is  necessary  to 
a  complete  understanding  of  my  invention. 

40      In  Fig.  1,  a  is  the  instrument-frame  of  a 
phonograph  arranged  in  the  usual  manner  on 
two  guide-bars  d  and  e,  so  that  it  can  be 
moved. 

The  instrument-frame  has  the  form  of  a 
45  bent  frame  supported  within  abridged.  The 

bridge  h  and  the  instrument-frame  a  consti- 

50 
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tute  one  combined  partand  support,  by  means 
of  two  pointed  screws  h  h,  Figs.  2  and  3,  a 
block  p.  Said  block  j3  is  provided  with  an 
axle  or  pivot  k,  upon  which  a  flat  rod  g  is  sup- 

ported, so  that  it  can  be  moved  vertically. 
Said  rod  or  plate  g  can  move  horizontallj^ 
because  the  block  jj,  carrying  it,  can  swing  on 
the  pivots  Ic.  The  plate  g  serves  for  holding 
in  place  the  diaphragms.  In  order  to  limit 
the  movements  of  the  arm  or  plate  and  to 
allow  it  at  times  more  play,  a  slot  I  is  pro- 

vided in  said  arm  or  plate  g,  through  which 
a  cam-rod  m  extends.  Said  rod  is  elliptical 
in  cross-section  and  when  turned,  as  shown  60 
in  Fig.  4,  it  prevents  lateral  movement  of  the 
plate,  while  allowing  free  vertical  movement. 
However,  if  the  cam  or  locking  rod  m  is  given 
a  quarter-turn  then  arm  or  plate  g  can  have 
free  lateral  movement  with  the  diaphragm. 
To  insure  the  easy  and  convenient  turning  of 
the  locking-rod  ??i,  it  is  provided  with  an  arm 
u.  Two  stops  X  X,  arranged  on  the  frame  a, 
serve  to  limit  the  movement  of  the  arm,  so 
that  the  locking-rod  m  can  be  brought  speed-  70 
ily  and  without  difficulty  into  the  recording 
or  into  the  reproducing  position. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
1.  In  combination,  a  pivoted  arm  for  sup- 

porting the  diaphragm,  having  a  slot,  and  a 
revoluble  locking-rod  passing  through  said 
slot  and  flattened  on  its  side,  said  rod  being 
arranged  to  limit  the  lateral  movement  of  the 
pivoted  arm,  substantially  as  described. 

2.  Aholdingdevicefor  recording  and  speak- 
ing apparatus  in  phonographs  comprising  an 

arm  g,  and  a  locking-rod  m  on  which  the  arm 
is  guided,  said  rod  being  flattened  laterallj',  85 
substantially  as  described. 

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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Zo  all  ivlimn,  it  majj  concern- 
Beitknown  that  I, Edwin  A. Hetl,  a  citizen 

of  the  United  States,  residing  in  the  city  and 
count}'  of  Philadelphia,  State  of  Pennsylva- 

5  uia,  have  invented  a  new  and  useful  Improve-  i 
incnt  in  Horns  for  Talking-Machines,  which 
improvement  is  full}-  set  forth  in  the  follow- 

ing specification  and  accompanying  draw- 
ings. 

lo  My  invention  consists  of  a  horn  for  a  talk- 
ing-machine having  novel  features,  as  will  be 

claimed. 
Figure  1  represents  a  central  longitudinal 

section  of  a  horn  constructed  in  accordance 
15  with  my  invention  and  taken  on  line  z  z  of 

Fig.  2.  Fig.  2  represents  an  end  elevation 
thereof.  Fig.  3  represents  a  transverse  sec- 

tion on  ]inea;a%  Fig.  1.  Fig.  4  represents  a 
transverse  section  taken  on  line  ij  y,  Fig.  1. 

20  Fig.  5  represents  a  transverse  section  of  an- 
other embodiment  of  my  invention,  taken  on 

line  z  z  of  Fig.  6.  Fig.  6  represents  a  longi- 
tudinal section  thereof. 

Similar  letters  of  reference  indicate  corre- 
25  sponding  parts  in  the  figures. 

Referring  to  the  drawings,  A  designates  a 
horn  which  is  of  ordinary  construction  and 
provided  with  a  nozzle  B,  by  means  of  which 
it  is  attached  to  the  tube  of  the  talking  iu- 

30  strument.  (Shown  in  dotted  lines  in  Fig  1.) 
By  a  series  of  instrumentalities  contained 
within  the  horn  and  situated  between  said 
nozzle  B  and  the  large  or  flaring  end  thereof 
I  am  enabled  to  not  only  modify  the  vibra- 

35  tion  of  the  horn  itself,  but  to  so  control  the 
sound-waves  produced  by  the  talking-ma- 

chine that  the  human  voice  making  the  rec- 
ord is  naturally  reproduced  devoid  of  the 

usual  harsh  and  metallic  qualities,  so  that  it 
40  is  even  possible  for  one  to  recognize  the  re- 

production of  his  own  voice,  which,  as  far  as 
I  am  informed,  has  not  been  successfully  at- 

tained heretofore.  In  theembodimentof  my 
invention   illustrated  and  which  I  have  suc- 

45  eessfully  operated  the  said  horn  is  provided 
at  its  small  end  with  a  screen  or  reticulated 
plate  C,  upon  the  side  of  which  is  secured 
the  palate  D,  the  latter  being  flexible  and 
fastened  at  its  outer  end  as  a  flap  and  resting 

50  freely  against  the  face  of  said  screen  or  re- 
ticulated plate  C,  said  palate  beingofasound- 

uon-producing  nature.     Near  said  nozzle  are 

a  plurality  of  wings  E,  conveniently  radiat- 
ing from  the  axial  line  of  the  horn  and  se- 

cured at  their  outer  ends  to  a  block  F,  that  55 
is  mounted  upon  a  cone  G.     Near  the  outer 
or  larger  end  of  the  horn  is  a  soundingr-plate 
H,  fastened  therein  and  comprising  an  outer 
ring  K  and  an  inner  ring  J,  joined  by  ra- 

dial spokes  L.     Extending  from  the  cone  G  60 
and  the  sounding-plate  H  and  firmly  con- 

nected therewith  are  a  plurality  of  blades  M, 
the  shape  of  which  is  shown  in  Fig.  1  and 
which  extend  longitudinally  of  the  horn,  but 
in  radial  planes  coincident  with  said  spokes  65 
L,  and  engage  at  their  backs  with  the  inner 
surface  of  the  horn.     For  a  greater  portion 
of  their  length  tliese  blades  M  extend  along 
the  inner  face  of  the  horn,  but  are  deflected 
inwardly,  as  shown  at  N,  at  one  end  and  fas-  70 
tened  to  the  cone  G,  while  at  their  opposite 
ends  they  are  provided  with  inwardly-extend- 

ing enlargements  P,  extending  from  the  outer 
to  the  inner  ring  of  the  sounding-plate,  as 
shown  in  Fig.  1,  said  enlargements  P  being  75 
fastened  to  the  said  rings  and  to  the  spokes 
L,  against  which  they  abut  as  braces  for  the 
horn.     As  before  stated,  the  vibrations  of  the 
horn  itself  are  modified,  and  this  is  secured 

by  ai'ranging  the  said  blades  M  and  sound-  80 
ing-plate  K,  which  serve  to  brace  the  walls 
of  the  horn  and  to  modify  the  character  of 
the  vibrations   thereof,  so   as   to   eliminate 
this  former  objectionable  feature  in  talking- 
machine    horns,   and    also    causing  clearer  85 
enunciation  of  the  sound  directed  from  the 
born. 

I  have  found  that  by  employing  the  in- 
strumentalities above  described  the  human 

voice  is  more  naturally  produced,  which,  as  90 
far  as  I  am  informed,  is  because  the  sound- 

waves entering  the  horn  are  so  controlled 
that  the  harsh  and  metallic  reproduction  is 
avoided.     This  seems  to  be  due  to  the  fact 

that  I  arrange  within  the  horn  instrumentali-  95 
ties  that  divide   the  volume  of  the  sound- 

waves, which  seems  to  prevent  augmentation 
of  the  volume  of  the  sound  produced  and  to 
retain  to  a  greater  degree  its  natural  char- 

acter, it  being  noticed  that  the  sound-waves  100 
pa.ssing   through  the   screen   or  reticulated 
plate  are  softened  and  rounded  to  a  certain 
extent  by  the  palate  D  and  then  deflected  ■ 
by  the  wings  E  and  spread  by  cone  G.    They  • 
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are  also  deflected  through  the  openings  be- 
tween the  two  rings  and  the  central  ring. 

In  Figs.  5  and  6  wings  are  situated  on  both 
sides  of  the  screen  C,  the  wings  E  being  ar- 

ranged the  same  as  heretofore  described  be- 
yond the  outerside  of  the  screen  C,  while  the 

wings  E'  are  arranged  be^'ond  the  inner  side of  the  said  screen  C  and  within  the  nozzle  B. 
Having  thus  described  my  invention,  what 

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

1.  A  horn  of  the  character  stated  having  a 
sound-non-producing  palate  of  flexible  mate- 

rial in  the  interior  thereof. 
2.  A  horn  of  the  character  stated  having 

on  the  interior  thereof  a  plate  of  reticulated 
material  and  a  flexible  palate  of  sonnd-non- 
producing  material  adjacent  thereto. 

3.  A  horn  of  the  character  stated  haviug 
therein  a  plate  of  reticulated  material,  a 
sound-non-producing  palate  of  flexible  mate- 

rial, and  separated  wiugs,  said  palate  being 
forward  of  said  plate  and  said  wings  forward 
of  said  palate. 

4.  A  horn  of  the  character  stated  having 
therein  separated  blades  which  engage  at 
their  backs  with  the  interior  surface  of  the 

horn  and  extend  in  the  longitudinal  direc- 
tion thereof. 

5.  In  a  hoin  of  the  charactei-  specified,  a 
plurality  of  longitudinal  blades,  a  support 
for  one  end  of  said  blades,  and  a  plurality 
of  wings  carried  by  said  support. 

C.  A  horn  of  the  character  stated  having 

therein   separated  blades  which   engage  at  35 
their  backs  with  the  interior  surface  of  the 
hoin  in  the  longitudinal  direction  thereof, 
and  an  annulus  connected  with  said  blades 
and  horn. 

7.  A  horn  of  the  character  specified,  pro-  40 
vided  with  a  reticulated  plate  at  its  small 
end,  a  flexible  palate  secured  against  said 
plate,  wings  secured  within  the  small  end 
portion  of  the  horn,  a  cone  in  the  rear  of  said 
wings,  blades  extending  from  said  cone  Ion-  45 
gitudinally  along  the  interior  face  of  the  horn 
and  provided  with  enlarged  outer  ends,  and 
a  sounding-plate  secured  within  the  large 
end  of  the  horn  and  against  the  outer  en- 
larsed  ends  of  said  blades.  50 

8.  In  a  horn  of  the  character  specified,  a 

plurality  of  longitudinal  blades  secured  there- 
in and  provided  with  enlarged  inwardly-ex- 

tending ends. 
9.  In  a  horn  of  the  character  specified,  a  55 

plurality  of  longitudinal  blades,  one  of  the 
ends  of  which  is  enlarged,  and  the  other  ends 
being  deflected. 

10.  In  a  horn  of  the  character  specified, 

longitudinal  blades  extending  along  the  in-  60 
ner  face  of  the  horn,  one  of  the  ends  of  which 
is  enlarged,  and  the  other  ends  being  de- 

flected inwardly  and  suitably  supported. 
EDWIN  A.  HEYL. 

Witnesses: 
John  A.  Wiedersheim, 
C.  D.  McVay. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  United  States,  residing  at  Newai'k, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  a  new  and  useful  Sound- 
Record  of  Cellnloid,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  a  sound-record  of 

celluloid,  the  record  being  produced  by  en- 
lo  graving  or,  in  other  words,  cutting  into  the 

surface  of  the  celluloid. 
Heretofore  efforts  have  been  made  to  record 

sound  upon  celluloid  bj' impressing  the  record 
into  the  celluloid;  but  these  have  been  at- 

15  tended  with  indifferent  results.  In  an  effort 
to  produce  sound-records  in  celluloid  it  is 
quite  essential  either  that  the  surface  of  the 
celluloid  be  treated  and  prepared  in  order  that 
it  may  be  engraved  or  cut  into  in  recording 

20  the  sound  or  that  the  celluloid  in  its  manu- 
facture be  so  produced  that  the  same  cutting 

is  equally  possible. 
My  present  invention  is  a  nQ\y  article  of 

manufacture;  and  it  consists  of  an  engraved 
25  sound-record  of  celluloid.  The  sound-record 

of  celluloid  may  be  a  disk  or  tablet  of  cellu- 
loid, a  strip  of  celluloid,  or  a  cylinder,  it  be- 

ing possible  with  a  suitable  device  to  produce 
a  sound-record  on  celluloid  in  anj^  of  these 

30  forms. 
In  Letters  Patent  granted  to  me  December 

4,  1900,  No.  662,961,  I  have  described  and 
claimed  certain  materials  adapted  for  treating 
celluloid  so  as  to  prepare  the  surface  for  the 

35  engravingorcuttingthereiu  of  sound-records, 
and  in  an  application  of  like  date  herewith  I 
have  described  and  claimed  the  method  of 

treating  celluloid  for  the  production  of  sound- 
records. 

40  In  the  drawing  I  have  represented  my  im- 
provement by  a  longitudinal  section  of  a  cel- 

luloid cylinder  with  a  record  cut  upon  a  por- 
tion of  the  same. 

I  prefer  in  forming  the  engraved  sound- 

records  of  cellnloid  to  treat  the  surface  of  the  45 
celluloid  with  materials  adapted  to  sink  into 
and  be  absorbed  or  taken  up  by  the  celluloid, 
so  that  the  molecular  structure  of  the  cellu- 

loid surface  is  rendered  comparatively  soft 
and  plastic  for  a  period  if  the  air  is  kept  away.  50 
The  materials  setforth  in  my  aforesaid  appli- 

cation are  capable  of  rendering  the  surface 
thus  comparativel3^  soft  and  plastic,  but  not 
stickj'  or  gummy.     These  materials  change 
the  character  of  the  celluloid  tissue,  of  the  sur-  55 
face  filling  the  cells,  and,  in  fact,  rearranging 
the  molecular  structure,  so  that  the  surface  is 
simplj'  plastic  for  a  period  and  sufficiently  so 
to  render  the  operation  of  engraving  and  cut- 

ting and  so  recording  sound  a  comparatively  60 

simple  and  eas^'  operation.     The  celluloid  of which  such  record  is  made  after  treatment 
hardens  considerably,  and^while  it  may  not 
become  fulh^  as  hard  as  originall^^  yet  the 
surface  is  comparatively  hard  and  the  record  65 
is  much  more  lasting  and  serviceable  for  re- 

peated use  than  any  composition  records  here- 
tofore produced.     It  makes  no  difference  with 

reference  to  my  invention  whether  the  sur- 
face of  the  celluloid  is  dull  or  highly-polished  70 

or  whether  the  same  is  plain  or  colored. 

I  claim  as  m}'  invention — 
1.  As  a  new  article  of  manufacture,  a  cyl- 

inder of  celluloid  having  thereon  an  engraved 
sound-record.  75 

2.  As  a  new  article  of  manufacture,  a  cyl- 
inder of  celluloid  having  a  prepared  surface 

and  a  sound-record  engraved  thereon. 
3.  As  a  new  article  of  manufacture,  a  cellu- 

loid tablet  having  engraved  thereon  a  record  80 
of  sound. 

Signed  by  me  this  ISth  (\a,j  of  July,  A.  D. 
1900. 

ADEMOR  N.  PETIT. 

Witnesses: 
Mary  J.  G.  Connington, 
Bertha  M.  Allen. 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Henry  George  Abra- 

ham Isaac  WiEDER,a  subject  of  the  Emperor 
of  Austria-Hungarj^ whose  post-office  address 

5  is  25  Victoria  street,  Westminster,  London, 
England, haveinventedacertain  newand  use- 

ful Improvement  in  Sound-Reproducers,  of 
which  the  following  is  a  specification,  such  as 
will  enable  others  skilled  in  the  art  to  which 

lo  it  appertains  to  make  and  use  the  same. 
The  object  of  ray  invention  is  to  provide  a 

recording  and  reproducing  device  for  phono- 
graphs and  instruments  of  like  character  for 

the  reproduction  of  sounds  of  such  construc- 
15  tion  that  the  same  will  have  little  likelihood 

of  getting  out  of  order  and  by  the  use  of 
which  the  sound,  while  being  given  in  the  tone 
by  which  it  is  produced,  will  be  free  from 
false  tones  and  vibrations. 

20  To  such  ends  my  invention  consists  in  sub- 
stance of  a  vibratory  disk  or  diaphragm  se- 

cured at  the  edges  in  a  suitable  casing  with 
a  resilient  material  interposed  between  the 
edges  of  the  disk  and  the  casing,  a  coil  of 

25  wire  or  like  material  secured  upon  the  outer 
side  or  face  of  such  disk,  a  second  disk  se- 

cured to  the  outer  side  of  such  coil,  a  like 
coil  secured  upon  the  outer  side  of  the  sec- 

ond disk,  a  third  disk  secured  upon  the  outer 

30  side  of  the  second  coil,  a  cone,  preferably-  hol- 
low, secured  at  the  base  to  the  outer  side  of 

the  third  disk,  a  reproducing  or  recording 
point  of  suitable  material  secured  in  the  paper 
of  the  cone,  and  a  sound-conducting  channel 

35  in  communinication  with  the  rear  of  the  first 
disk  or  diaphragm.  It  is  not  to  be  under- 

stood that  my  said  invention  is  limited  to  a 
device  comprising  at  once  all  of  said  devices 
and  parts,  as  the  same  consists  of  the  particu- 

40  lar  construction  of  certain  devices  and  parts 
and  the  particular  combination  and  arrange- 

ment of  certain  devices  and  parts,  all  as  here- 
inafter more  particularly  set  forth  in  the  de- 

scription of  this  specification  and  pointed  out 
45  in  the  claims. 

I  will  now  describe  the  invention  with  ref- 
erence  to   the   accompanying   drawings,  in 

which — 
Figure  1  shows  a  sectional  view  of  the  in- 

50  strument  with  the  cone  and  conducting-tube. 
Fig.  2  shows  a  plan  view  of  the  same  from 

the  back,  the  glass  disks  and  wires  being 
shown  by  dotted  lines.     Fig.  3  shows  a  plan 
view  of  the  glass  disks  and  cone  taken  from 
the  front,  the  wires  being  shown  by  dotted  55 
lines.     Fig.  4  shows  an  elevation  of  Fig.  3. 

a  is  a  small  hollow  metal  cone  having  a  sap- 
phire-point which  touches  the  record. 

b  h  h  are  three  glass  disks,  the  lower  of 
which  is  conected  to  the  cone  a  and  the  up-  60 
per  faces  the  perforated  vulcanite  disk. 

c  c  are  two  series  of  rays  of  wire,  (prefer- 
ably aluminium,)  one  of  which  is  placed  be- 

tween each  of  the  three  glass  disks  and  which 
are  cemented  thereto.  65 

d  d  are  two  rubber  washers,  one  of  which 
is  placed  on  each  side  of  the  larger  glass  disk. 

e  is  a  perforated  vulcanite  disk  which 
breaks  the  sound-waves. 
/is  a  thin  metal  back  or  disk  with  central  70 

aperture  opening  to  the  conducting-tube  h. 
g  is  an  annular  rim  or  ring  of  L-sectiou 

which  screws  onto  the  vulcanite  disk  e  and 
connects  the  glass  disks  thereto. 

7i  is  the  conducting-tube  which  can  be  at-  75 
tached  to  the  usual  funnel-shaped  trumpet. 

The  operation  of  the  instrument  is  as  fol- 
lows :  The  vibrations  caused  by  contact  of  the 

point  with  a  rotating  cylindrical  record  or  by 
sound-waves  impinging  on  the  cone  are  trans-  80 
mitted  by  contact  to  the  smaller  glass  disk, and 
thence  pass  through  the  wire  rays  to  the  inter- 

mediate disk,  andagain  through  the  wire  rays 
on  to  the  largest  glass  disk,  where  they  arrive 
in  a  magnified  condition,  and  are  then  trans-  85 
mitted  by  vibration  to  the  air  contained  in 
the  inclosed  space  between  the  large  glass 
disk  and  the  vulcanite  disk,  where  they  are 

broken  up  b}'  having  to  pass  through  a  num- 
ber of  holes  in  the  vulcanite  disk,  and  they  90 

then  proceed  to  the  second  inclosed  space  be- 
tween the  vulcanite  disk  and  the  metal  back, 

and  thence  they  pass  in  a  clear,  resonant,  and 
human  tone  of  voice  through  the  conducting- 
tube  to  the  trumpet.     The  action  of  passing  95 
in  this  way  through  the  reproducer  removes 
all  rasping  metallic  sounds  and  brings  out  in 
perfection  the  diflS^cult  low  or  high  sounds  in 
a  natural  manner  and  with  a  perfection  which 
all  other  mechanical  speakers  have  failed  to  loc 
accomplish. 

I  claim — 
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1.  In  a  device  of  the  class  described,  the 
combination  one  with  the  other  of  three  dislts 

of  different  diameters  concentrically  inter- 
posed one  upon  the  other  and  separated  from 

5  each  other  by  wires  radiatino;  from  the  com- 
mon center  thereof,  substantially  as  shown 

and  described  and  for  the  purpose  set  forth. 
2.  In  a  device  of  the  class  described,  the 

combination  one  with  the  other  of  three  disks 

lo  of  different  diameters  concentrically  inter- 
posed one  upon  the  other  and  separated  from 

each  other  by  wires  radiating  from  the  com- 
mon center  thereof  and  a  recordin.ijor  repro- 

ducing point  secured  to  the  outermost  disl<, 
15  substantially  as  shown  ami  described. 

3.  la  a  device  of  the  class  described,  the 
combination  one  with  the  other  of  three  disks 
of  resilient  material  of  different  diameters 
concentrically  interposed   upon  each  other, 

20  and  separated  from  each  other  by  wires  ra- 
diating from  the  common  center  thereof,  and 

a  cone  provided  at  the  point  with  a  recording 
or  reproducing  point,  the  base  of  whicli  cone 
is  secured  to  the  onter  disk,  substantiali3'  as 

25  shown  and  described. 
4.  In  a  device  of  the  class  described,  the 

combination  with  three  disks  of  resilient  ma- 
terial interposed  concentricallj'  upon  each 

other  so  that  their  centers  are  coincident,  of 

a  recording  or  reproducing  point  carried  by  30 
tlie  outermost  disk,  wires  radiating  from  the 
common  center  interposed  between  the  disks, 
a  casing  supporting  the  periphery  of  the  in- 

nermost disks,  and  a  perforated  back  plate 
securing  such  disk  therein,  substantially  as  35 
shown  and  described. 

5.  In  a  device  of  the  class  described,  the 
combination  one  with  the  other  of  a  cone  a, 
the  concentrically-arranged  glass  disk  5  sepa- 

rated by  the  wires  c  and  cemented  thereto,  40 
the  jjerforated  vulcanite  disk  e,  and  the  metal 
back  /  connected  by  the  inclosing  rim  g,  sub- 

stantially as  shown  and  described. 
6.  In  a  device  of  the  class  described,  the 

combination  one  with  the  other  of  a  cone  a,  45 
the  concentricall3"-arranged  glass  disks  h  of 
different  diameters  separated  by  the  wires  c 
and  cemented  thereto,  the  perforated  vulcan- 

ite disk  e,  and  the  metal  back /connected  by 
the  inclosing  rim  r/,  substantially  as  shown  50 
and  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

HENRY  GEORGE  A.  I.  WIEDER. 

Witnesses: 
Samuel  S.  Bromhead, 
Henry  Fairbrother. 
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To  all  ivhom  it  may  concern: 
Beit  known  that  I, William  Samuel  How, 

a  subject  of  the  King  of  Great  Britain,  re.sifl- 
ing  at  35  Albany  street.  Regents  Park,  Lon- 

5  don,  England,  have  invented  new  and  useful 
ImproveuientsinResonatorsor  Amplifiers  for 

'  Phonographs  an(J  other  Instruments  for  Re- cording and  Reproducing  Sounds,  of  which 
the  following  is  a  specification. 

lo  The  object  of  this  invention  is  to  enable 
phonographs  and  such  like  instruments  to  re- 

produce the  human  voice  in  a  more  natural 
manner  than  heretofore  and  to  eliminate  the 

squeaky,  metallic,  and  Jiasal  element   there- 
15  from. 

M}'  imijroved  resonators,  amplifiers,  and 
reflectors  are  shown  by  tlie  accompanjing 
drawings,  in  which — 

Figure  1 1'epresentsa  section  of  a  resonator 
20  or  amplifier  constructed  according  to  this  in- 

veution.  Fig.  2  is  a  plan  of  same.  Fig.  3isa 
section  of  one  form  of  pei'forated  modulator. 
Fig.  -t  is  a  section  of  another  form  of  pei'forated 
modulator.     Fig.  5  is  a  plan  of  same.     P'ig.  ti 

23  is  a  section  of  a  conical  piece  which  may  be 
used  in  conjunction  with  the  resonator  shown 

by  Figs.  1  and  2.  Fig.  7  is  a  section  of  a  i-eflec- 
tor  which  ma}'  be  used  in  conjunction  with 
the  appaiatus  shown  by  Figs.   1,  2,  and  G. 

»o  Fig.  8  isa  front  viewof  same.  Fig.9isaplan 
of  same.  Fig.  10  shows  the  resonators  and 
reflectors  used  together.  Fig.  11  isafrontview 

of  another  form  of  reflector.  P^ig.  12  is  a  side view  of  same. 
35  The  same  letters  denote  the  same  parts  in 

all  the  figures. 
a  is  a  cylinder,  of  vulcanite,  papier-mache, 

or  of  any  other  suitable  material,  open  at  the 
top  and  provided  with  a  flat  bottom  &,  to 

40  which  is  attached  or  formed  integral  there- 
with a  short  cylindrical  neekc,  which  fits  onto 

the  phonograph  or  other  similar  apparatus 
in  place  of  the  usual  trumpet.  The  cylinder 
a  and  neck  6  form  the  resonator  or  amplifier. 

45  d  e  are  perforated  diaphragms  or  stops 
wliich  are  fitted  into  the  bottom  of  the  cylin- 

der o,  as  shown  by  Fig.  1,  when  it  is  desired 
to  reproduce  the  human  voice.  The  dia- 

phragms or  stops  d  are  made  with  apertures  / 
50  of  various  diameters,  and  they  maj' either  be 

used  alone  or  in  combination  with  the  stops 

e,  which  may  also  be  made  with  apertures  g 
of  various  sizes.  As  will  be  seen  by  refer- 

ring to  the  drawings.  Figs.  1,  3,  and  4,  the 
diaphragm  or  stop  e  is  cup-shaped  above  the  55 
aperture  g,  while  the  diaphragm  or  stop  d  is 
cup-shaped  below  the  aperture/. 
When  it  is  necessary  or  desirable  to  am- 

plify or  intensify  the  sounds  produced  by  the 
instrument  still  more  than  the  cylinder  a  is  60 
capable  of  effecting,  I  provide  a  cone /i,  (shown 
in  sect  ion  at  Fig.  Gaud  in  elevation  at  Fig.  10,) 
of  vulcanite,  papier-mache,  or  of  any  other 
suitable  material,  which  is  provided  at  the 
bottom  with  an  internal  flange  i  or  lugs  j,  65 
which  flange  or  lugs  rest  on  the  top  of  the 
cylinder  a  when  the  cone  h  is  used  in  conjunc- 

tion therewith,  or,  if  preferred,  the  cone  h 
may  be  made  to  fit  inside  the  cylinder  a,  as 
shown  by  Fig.  10.  If  the  sound  requires  still  70 
furthei-  am|)lification — as,  forinstance,  if  the 
instrumenr  is  being  used  in  large  halls — I 
nmy  use  a  second  similar  (but  larger)  cone 

to  thai  shown  by  P'igs.  G  and  10  and  which fits  in  or  on  the  mouth  of  the  cone  h.  In  75 
some  cases — as,  for  instance,  when  the  instru- 

ment is  placed  at  one  end  of  a  large  hall  and 
it  is  desired  to  enable  the  entire  audience  to 

hear  the  reproduced  sounds — I  make  use  of 
the  reflector  7^  (shown  by  Figs.  7,  8,  and  9)  80 
to  effect  this  result.  This  reflector  consists 

of  an  approximate  semicylinder  of  any  suit- 
able material  attached  to  a  ring  /,  the  semi- 

cjiinder/o  being  provided  with  a  covered  top 
m  and  side  wings  11  n.  85 

0  0  are  lugs  secured  to  the  inside  of  the 
ring  /  to  support  the  reflector  A:  on  the  top  of 
the  cone  7;,  or  the  reflector  7,;  may  be  made  to 
fit  inside  tlie  mouth  of  the  cone  7/,  as  shown 
by  Fig.  10.  The  reflectors  may  also  be  spher-  90 
ical,  elliptical,  or  parabolic,  and  are  produced 

b}'  pressing  or  otherwise  forming  a  circular 
piece  of  suitable  material  into  the  required 
curvature.  Such  a  reflector  is  shown  by  Figs. 
11  and  12,  the  reflectory  being  secured  to  a  95 

ring  q  to  enable  it  to  be  fitted  to  the  cylin- 
der a  or  to  the  cone  h. 

This  invention  is  applicable  to  instruments 
in  which  the  record  is  inscribed  on  a  disk  in- 

stead of  a  cylinder  bj^  using  a  suitable  con-  100 
necting-piece  between  the  sound-box  and  the 
resonator  or  amplifier. 
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Although  I  prefer  to  use  a  cylinder  a,  I 
may  use  a  cone,  as  indicated  by  dotted  lines. 
Fig.  1.  The  most  suitable  materials  for  ray 
improved  resonators  or  amplifiers  are  vul- 

5  eauite,  celluloid,  papier-mache,  wood,  and 
other  non- metallic  substances,  those  sub- 

stances which  nre  homogeneous  giving  the 
best  results. 

By  using  resonators  or  amplifiers  construct- 
lo  ed  as  hereinbefore  specified  the  harsh,  metal- 

lic, and  nasal  quality  of  the  sounds  produced 
by  phonographs  and  other  sound-recording 
instruments  is  avoided  and  the  reproduction 
of  the  record  of  the  human  voice  is  rendered 

15  almost  perfect. 
What  I  claim,  and  desire  to  secure  bj' Let- 

ters Patent,  is — 
1.  In  a  resonator  or  amplifier  for  phono- 

graphs and  the  like  the  combination  of  a  tube 
20  ahaviuga  fiat  bottom  h  and  a  cylindrical  necii 

c  with  one  or  more  cup-shaped  modulators  d 
e  having  apertures/(/  in  the  bottom  thereof 
all  substantiallj?  as  specified  for  the  purpose 
stated. 

25  2.  In  a  resonator  or  amplifier  for  phono- 
graphs and  the  like  the  combination  of  a  tube 

a  having  a  fiat  bottom  b  and  a  cylindrical 

neck  c  with  one  or  more  cup-shaped  modula- 
tors d  e  and  a  cone  7i  adapted  to  fit  the  mouth 

of  the  tube  a  all  substantially  as  specified  for  30 
the  purpose  stated. 

3.  In  a  resonator  or  amplifier  for  phono- 
graphs and  the  like  the  combination  with  the 

tube  a  attached  to  the  sound-box  of  the  in- 
strument, of  a  refiector  consisting  of  a  semi-  35 

cylinder  k  having  a  curved  top  m  and  side 

wings  w  n;  the  semic3'linder  7v  being  secured 
to  a  ring  I  adapted  to  fit  the  mouth  of  the 
tube  a,  all  substantially  as  specified  for  the 
purpose  stated.  40 

4.  In  a  resonator  or  amplifier  for  phono- 
graphs and  the  like  the  combination  of  a  tube 

a  having  a  flat  bottom  h  and  a  cylindrical 
neck  c  with  one  or  more  cup-shaped  modula- 

tors d  e  a  cone  h  adapted  to  fit  the  tube  a  and  45 
a  refiector  k  having  a  curved  top  ni  and  side 
wings  n  n  and  a  ring  I  secured  to  the  reflector 
k  all  substantially  as  specified  and  for  the 

pui'pose  stated. 
WILLIAM  SAMUEL  HOW. 

Witnesses: 
Ernest  Salaman, 
R.  A.  Kennedy. 
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To  all  wlhmih  it  may  concern: 
Beitknown  thati,  AdemorN.  PETlT,a  citi- 

zen of  1,he  United  States,  residinc:  at  Newark, 
in  tlie  county  of  Essex  and  State  of  New  ,Jer- 

5  sey,  have  invented  a  new  and  useful  Improve- 
ment in  tlie  Methods  of  Producing  Sound- 

Records  in  CelhUoid,  of  wliich  the  following 
is  a  specification. 
My  invention  relates  to  the  treatment  of 

lo  surfaces  of  celluloid  for  the  purpose  of  en- 
graving, cutting,  [jjovving,  orotherwise  mark- 

ing or  ornamenting  the  same  for  use  in  the 
arts  and  fornjiug  phonograph-records  there- 

on, the  object  sought  being  to  tempoi'ai'ily 
15  soften  and  make  plastic  the  said  surface,  so 

that  it  can  readily  be  cut  into,  the  materials 
emplo3'ed  for  treating  the  surface  thereafter 
evaporating  and  leaving  tlie  surface  of  the 
material  again  hard  and  serviceable. 

20  My  Invention  relates  particularly  to  the 
treatment  of  phonograph  blank  cylinders  of 
celluloid  for  the  production  of  sound-records 
by  material  capable  of  temporarily  rendering 
such  surface  appreciably  soft  and  plastic,  but 

25  not  stickj',  so  that  the  instruments  employed 
for  I'ecording  sound  or  reproducing  phono- 

graph-records can  readily  cut  into  the  .same 
for  producing  the  desired  impression. 

In  carrying  out  my  invention  I  employ  as 
30  a  material  for  treating  the  surface  of  cellu- 

loid a  solvent  of  the  material  and  a  fatty  acid 
or  similar  material.  In  mjr  Letters  Patent 
dated  December  4,  1900,  No.  662,901,  I  have 
described  and  claimed  these  solvent  materi- 

35  als.  These  materialsareinaliquidstate, and 
in  the  method  of  employing  the  same  the 
surface  of  the  celluloid  is  coated  one  or  more 
times  with  the  liquid  material,  which  sinks 
into  and  is  absorbed  or  taken  up  by  the  cel- 

40  luloid.  These  materials  may  be  combined 
into  one  liquid  oi-  employed  separately' and 
one  after  the  other  or  the  celluloid  may  be 
dipped  into  the  liquid  material.  Tlie  cellu- 

loid is  tlieu  to  be  e.x:posed  to  the  air  for  a  pe- 
45  roid,sothat  these  elements  maj^  combine  with 

thecelluloid  to  render  tlie  surface  thereof  ap- 
preciablj'  soft  and  plastic,  but  not  sticky, 
and  sufficiently  soft  to  permit  the  instru- 

ments emploj'ed  for  engraving,  cutting,  plow- 
50  ing,  or  otherwise  marking  or  ornamenting  the 

said  material  to  readily  cut  into  the  same  for 
the  purpose  intended.  The  surface  of  the  cel- 

luloid remains  appreciably  soft  and  plastic  for 
a.short period, said  materials, however, gradu- 

ally evaporating,  so  that  eventuallj*  the  sur-  ><; face  of  said  celluloid  returns  almost  to  its 
normal  condition  and  becomes  almost  as  hard 
as  originally.  This  condition  is  desirable  with 
ai'ticles  subject  to  much  wear,  because  other- 

wise llie  surface  would  be  readilj'  dented  and  60 
injured.  Such  a  condition  is  especially  de- 

sirable with  phonograph  -  records,  because 
thereby  the  life  of  the  record  is  prolonged  and 
the  delicate  indentations  produced  by  the 
sound  of  the  re(;order  are  not  readily  rubbed  6<; 
down  and  obliterated. 

As  a  solvent  for  celluloid  I  prefer  to  employ 
amyl  acetate  and  as  a  fatty  acid  oleic  acid, 
although  .said  ingredients  form  no  essential 
part  of  <.ny  present  application.  The  surface 
of  the  celluloid  after  treatment  with  the  said 

ingi-edients  and  in  said  manner  may  be  kept 
comparatively  soft  and  plastic  for  quite  a  time 
if  the  air  is  kept  away.  It  is  well  known  that 
the  application  to  celluloid  surfaces  of  a  sol- 

vent material  alone  is  liable  to  render  the  sur- 
face soft,  gumni.y,  and  sticky  and  unfit  for 

the  purpose  of  cutting  or  engraving.  The  ad- 
dition, however,  to  the  solvent  of  a  fatty  acid 

or  similar  material,  as  hereinbefore  stated,  80 
changes  the  character  of  the  celluloid  tissue 
of  the  surface,  filling  the  cells,  and,  in  fact, 
rearranging  the  molecular  structure,  so  that 
the  surface  is  simply  plastic  without  being 
stickj^  or  gummy,  the  surface  being  in  such  85 
condition  that  the  cutting  instrument  can 
cut  clearly,  leadih',  and  without  clogging. 
It  makes  no  difference  in  the  application  of 
my  invention  whether  the  surface  of  celluloid 
is  dull  or  highly  polished,  as  the  materials 
act  equally  as  well  upon  either  surface.  The 
materials  hereinbefore  stated,  as  well  as  the 

method  of  emplojdng  same,  act  equall}'  well 
on  colored  or  plain  celluloid. 

I  claim- as  my  invention — 
1.  The  method  herein  specified  of  forming 

phonograph-records  of  celluloid,  consisting 
in  coating  or  otherwise  treating  the  surface 
of  the  celluloid  cylinder  with  a  liquid  mate- 

rial absorbed  or  taken  up  by  the  celluloid  and 

70 

75 

90 

95 



2 710,299 

so  rendering  the  same  temporarily  soft  and 
plastic,  cutting  the  sound-record  in  the  sur- 

face of  the  celluloid  cylinder  and  allowing 
the  said  material  to  evaporate  and  the  sur- 

face to  dry  and  harden  before  use,  substan- 
tially as  set  forth. 

2.  The  method  of  producing  sound-records 
in  celluloid,  which  consists  in  first  softening 
the  celluloid,  then  permitting  it  to  stand  until 

it  assumes  a  crisp  consistency,  and  while  in 
that  condition  cutting  or  engraving  therein 
a  record  of  sound,  substantially  as  described. 

Signed  by  me  this  ISth  day  of  July,  A.  D. 
1900. 

ADEMOR  N.  PETIT. 
Witnesses: 

Bertha  M.  Allen, 
Mary  J.  G.  Connington. 
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To  all  ivJiom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ALD,  of  Bridgeport,  Connecticut,  have  in- 
vented a  new  and  useful  Improvement  in 

5  Multiple  Graphophones,  which  improvement 
is  fully  set  forth  in  the  followino;specification. 

It  has  been  proposed  heretofore  to  actuate 
a  plurality  of  recording- points  by  the  dia- 

phragm of  a  sound-recorder,  so  as  to  make 
lo  several  records  simultaneousl}',  either  on  the 

same  recording-tablet  or  on  separate  tablets. 
It  has  also  been  proposed  to  arrange  a  num- 

ber of  recorders  (each  having  a  single  stylus) 
to  act  simultaneous!}'  upon  a  recording-sur- 
d's face,  each  to  make  a  record  for  a  single  voice 
or  instrument.  The  object  of  the  plan  first 
mentioned  has  been  either  to  multiply  the 
production  of  sound-records  or  to  obtain  in 
reproducing  louder  effects.     The  object  of 

2o  the  second  plan  has  been  to  reproduce  the 
different  records  simultaneously,  thus  ob- 

taining the  effects  of  concerted  music.  This 
latter  plan  (which  more  nearly  than  the  first 
resembles  my  present  invention)  has  never 

25  been  realized  in  practice,  mainly  because  no 
effective  means  have  been  known  wherebj^a 
number  of  reproducing  instruments  could  be 
made  to  work  in  absolute  unison  from  a  mul- 

tiple  record,  but  partly  also  because  good 
30  i^ractical  records  of  a  number  of  voices  or  in- 

struments are  obtained  witli  a  single  dia- 
phragm and  recording-stylus. 

The  object  of  the  present  invention  is  pri- 
marily to  obtain  superior  acoustical  results 

35  in  recording  and  reproducing  concerted  mu- 
sic, either  vocal  or  instrumental. 

I  have  found  that  recording  and  reproduc- 
ing instrumentalities  which  give  the  best  re- 

sults for  sounds  of  a  particular  character  are 
not  the  most  suitable  for  sounds  of  a  differ- 

ent character.  This  applies  particularly  to 
the  diaphragm.  For  sounds  of  high  pitch  a 
diaphragm  of  smaller  diameter  and  less  thick- 

ness should  be  used  to  produce  the  best  re- 
sults, whereas  for  sounds  of  lower  pitch  a 

diaphragm  of  greater  diameter  and  thickness 
is  more  effective.  This  applies  as  well  to  the 
diaphragm  of  the  reproducer  as  to  that  of  the 
recorder.     Consequently  when  a  single  re- 

50  corder  or  reproducer  is  used  the  best  that  can 

40 

45 

be  done  is  to  proportion  the  diaphragm  to 
sounds  of  intermediate  pitch.  It  is  also  found 
that  the  diaphragm  of  a  graphophone  can  re- 

spond effectively  to  but  a  limited  number  of 

instruments.  It  will  record  ett'eetivelj' an  or-  55 
chesti-a  of,  say,  eight  or  ten  instruments,  but 
doubling  the  number  of  instruments  would 
not  increase  the  fullness  of  tone  in  anything 
like  the  same  proportion.  The  resultant 
sound-wave  becomes  too  complex  for  the  dia-  60 
phragm  to  follow.  By  using,  in  the  manner 
hereinafter  described,  a  number  (two or  more) 
of  recorders  and  a  corresponding  number  of 
reproducers  I  am  able  to  obtain  acoustical 
effects  superior  in  quality  and  superior  also  65 
in  fullness  as  distinguished  from  mere  loud- 

ness. To  thisend  the  multiple  graphophone 
is  provided  with  any  desired  number — say 
four — of  recorders,  each  having  a  diaphragm 
differing  in  diameter  and  thickness  from  the  70 
others.  In  making  records  with  this  instru- 

ment the  performers  will  be  so  groui)ed  and 
the  sound-conveying  tubes  so  arranged  that 
the  great  volume  of  the  sound  of  high  pitch 
will  converge  upon  the  most  sensitive  dia- 

phragm, those  of  a  lower  pitch  upon  a  less 
sensitive  diaphragm,  and  so  on. 

The  invention  also  embraces  improvements 
ill  mechanical  construction,  and  particularly 
in  the  means  for  securing  requisite  harmoni-  80 
ous  operation  of  the  several  lecording  and 
reproducing  devices,  as  will  be  hereinafter 
more  fully  described. 

One  embodiment  of  my  invention  is  illus- 
trated   in    the   accompanying   drawings,  in  8^ 

which — Figure  1  is  a  front  elevation  of  the  multi- 
ple graphophone.  Fig.  2  is  an  enlarged  side 

elevation,  with  parts  broken  away,  of  the  car- 
rier-bar and  the  recorders  or  reproducers  sup- 

ported thereb3^  Fig.  3  is  a  view  illustrating 
the  proportionate  thickness  of  the  several  dia- 

phragms, said  thickness  in  each  case  being 
somewhat  exaggerated  for  the  sake  of  clear- 

ness. Fig.  4  is  an  end  view  of  Fig.  1,  show-  95 
ing  a  recorder  in  operative  position.  Fig.  5 
is  an  end  view  of  Fig.  2,  showing  the  manner 
of  mounting  the  recorders  and  reproducers 
on  the  carrier-bar  and  the  means  for  indi- 

vidually raising  the  recorder  or  reproducers  100 

10 

90 



711,706 

from  the  record.  Fig.  6  shows  an  edge  view 
of  the  lifting-lever;  Fig.  7,  a  plan,  end,  and 
side  elevations  of  the  bearings  for  the  record- 

ers and  reproducers. 
5  A  is  the  frame  of  the  machine,  and  B  is  a 

shaft  mounted  to  turn  on  bearings  B' at  each 
end  of  the  frame  and  bearing  B^  in  a  bar  ex- 

tending across  the  frame  between  the  bear- 
ings B'  B'.     The  surface  of  this  shaft,  near 

lo  one  end  thereof,  is  screw-threaded,  as  shown 
at  b,  between  one  of  the  end  bearings  B'  and 
the  bearing  B^,  and  for  the  remainder  of  its 
length  it  supports  the  mandrel  D,  over  which 
the  cylindrical  tablet  C  may  be  slipped,  the 

15  length  of  tlie  screw-threaded  portion  b  being 
onlj'^  a  fraction  of  the  length  of  the  man- drel D. 

The  carriage  for  the  recorder  or  reproducer 
bar  F  consists  of  two  cross-arms  E,  spanning 

20  the  machine  from  side  to  side,  suitabh^  spaced 

by  bars  e  e'  and  having  their  front  ends  bear- 
ing upon  the  guide-rest  E',  while  their  rear 

ends  are  connectedto  the  sleeve  E^,  traveling 
on  the  guide  or  way  E',  Fig.  4. 

25  G  is  a  half-nut  resting  normally  upon  the 
screw  b  and  having  an  arm  G'  connecting  it 
to  the  bar  N,  sliding  longitudinally  of  the 

sleeve  E^  in  bearings  n  11',  rigidly  secured  to said  sleeve.     One  end  of  the  bar  N  has  a 

30  screw-nut  secured  thereto,  through  which  a 
screw  n"  is  passed,  with  its  end  abutting  the 
bearing  n  of  the  sleeve  E^,  and  a  spring  n'" 
(see  Fig.  1)  is  interposed  between  the  bear- 

ing n'  and  an  upturned  lug  on  the  sleeve  E^, 
35  said  spring  acting  in  opposition  to  the  screw 

n",  whereby  the  bar  N  may  be  adjusted  in 
either  direction  along  the  sleeve  E^  by  oper- 

ating the  screw  n".  The  cross-arms  E  have 
each  a  level  smoothly-planed  surface  e",  upon 

40  which  surfaces  the  recorder  or  reproducer 
bar  F  is  supported.  This  bar  F  has  slotted 
lugs/,  whose  under  sides  are  planed,  so  as  to 
bear  smoothly  and  evenly  upon  the  surfaces 

e",  the  screws  /'  serving  to  firral.y  hold  the 
45  bar  in  position  and  the  slots  in  the  Ings/ per- 

mitting the  ready  removal  and  replacement 
of  the  bar  by  simply  loosening  the  screws. 
The  bar  F  has  projecting  from  its  face  a  num- 

ber of  tubes/",  there  being  one  of  such  tubes 
50  for  each  recorder  or  reproducer  to  be  used. 

On  the  under  side,  or  the  side  opposite  the 

projecting  tubes/",  the  bar  has  formed  there- 
in a  longitudinal  concave  groove  or  channel, 

preferably  semicj'lindrical  in  cross-section, 
55  said  channel  being  connected  with  the  tubes 

/"  by  holes/'",  as  shown  in  Fig.  2. 
H  H'  H"  H  "  are  the  recorders  or  repro- 

ducers, here  shown  as  four  in  number,  though 
any  desired  number  may  be  employed,  and 

60  h  h'  li"  h'"  are  the  diajjhragms  thereof.  Of 
these  diaphragms  h  has  the  least  diameter 
and  is  the  thinnest,  it  being  designed  to  re- 

cord or  reproduce  sounds  of  a  high  pitch, 

while  diaphragm  li'  is  of  a  slightly -larger 
65  diameter  and  is  a  little  thicker  than  dia- 

phragm h  and  is  intended  to  record  or  repro- 
duce sounds  of  a  mediumly-high  pitch,  but 

lower  than  those  sounds  in  connection  with 

which  diaphragm  7;  operates.  In  a  like  man- 
ner diaphragm  h"  is  of  greater  diameter  and  70 

thicker  than  li',  and  h'"  is  of  greater  diameter 
and  thicker  than  h",  each  being  designed  to 
record  and  reproduce  sounds  of  a  pitch  lower 
than  the  one  preceding  it  in  the  series.  In 

the  drawings  diaphragms  h,  li',  h" ,  and  li'"  are  75 
respectively  three-fourths  of  an  inch,  one  inch, 
one  and  one-quarter  inches,  and  one  and  one 
half  inches  in  diameter,  and  I  have  found  that 
with  these  diameters  a  very  satisfactory  thick- 

ness for  the  diaphragms  to  be  7i— .004  inch,  80 
A'-. 0055  inch,  /;"  .007  inch,  and  7i"'  .0085 
inch.  The  diaphragms  of  Fig.  3  have  the 
thickness  considerably  exaggerated,  owing  to 
the  difficulty  of  properly  representing  a  dia- 

phragm of  .004  of  an  inch  thick;  but  it  will  85 
be  understood  that  the  exact  proportions  of 
the  diaphragms  as  shown  in  the  drawings  or 
as  given  herein  are  not  essential,  so  long  as 
several  diaphragms  differing  in  diameter  and 
thickness  are  employed.  It  will  be  also  un-  90 
derstood  that  while  I  have  for  purposes  of 
illustration  shown  in  Fig.  3  diaphragms  of 
reproducers  the  same  principle  of  varying 
the  diameter  and  thickness  of  the  diaphragm 
to  suit  the  character  of  the  sounds  applies  95 
with  equal  force  whether  it  be  in  connection 
with  the  diaphragm  of  a  recorder  or  a  repro- ducer. 

For  the  purpose  of  mounting  the  recorders 
or  reproducers  on  the  bar  F  a  cylindrical  100 
trunnion-block  K,  provided  with  trunnions  7^, 
has  a  hole  7i:'  bored  transversely  through  it, 
and  the  stem  h"  of  the  recorder  or  reproducer 
is  inserted  therein.  Seated  in  the  groove  of 
the  bar  F  and  on  opposite  sides  of  each  of  105 

the  holes/"'  formed  in  the  bar  are  bearing- 
blocks  M,  Figs.  2  and  7,  the  base  m  of  the 
block  being  curved  to  fit  the  groove  in  the 

bar,  in  which  It  is  secured  by  screws  m'  or 
other  suitable  means.  The  uprights  7ft"  of  10 
the  bearing-block  Mare  split  to  form  clamps, 

in  which  are  held  the  bearing-points  in'" ,  a 
screw  or  other  device  n  being  used  to  tighten 
the  clamps,  so  as  to  securely  hold  the  bear- 

ing-points m'"  in  any  adjusted  position.  The  115 
trunnion-blocks  K  when  mounted  to  turn  on 

the  bearing-points  m!"  fit  the  groove  in  the 
bar  F  neatlj',  onlj^  sufficient  clearance  being 
allowed  to  admit  of  free  motion.  Provision 
is  made  whereby  each  one  of  the  recorders  120 
or  reproducers  may  be  separately  raised  from 
the  record-tablet.  For  this  purpose  a  lever 
P,  Figs.  2,  5,  and  6,  is  fulcrumed  on  a  bracket 

p" ,  attached  to  the  side  of  the  bar  F,  said  le- 
ver having  a  pin  2^  extending  under  the  stem  125 

h"  of  the  recorder  or  reproducer,  as  clearly 
shown  in  Figs.  2  and  5.  A  second  pin  p'  pro- 

jects from  the  side  of  the  lever  P  in  a  posi- 
tion to  be  just  free  from  contact  with  the 

bracket  p"  when  the  style  of  the  recorder  130 
or  reproducer  is  resting  on  the  face  of  the 
tablet  C,  so  that  said  pin  in  no  way  inter- 

feres with  the  movements  of  the  recorder 
or  reproducer  in  relation  to  the  tablet.     If  it 
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is  found  desirable  to  tlirow  auy  one  of  tlie 
recorders  or  reproducers  out  of  action,  it  is 
only  necessary  to  turn  tlie  lever  P  from  the 
full-line  to  the  dotted-line  position  of  Fig.  5, 

5  when  the  pin  p  acts  to  lift  the  recorder  or  re- 

producer from  oft"  the  tablet.  A  suitable  re- straining device  may,  if  desired,  be  employed 
to  engage  and  hold  the  lever  Pin  the  dotted- 
line  position.     Pivoted  to  the  cross-bar  e'  of 

lo  the  carriage  is  a  lever  G,  having  a  face  q 

formed  on  its  inner  end  and  a  face  g'  on  a  lug 
projecting  from  the  lever  near  its  pivoted 
point.  When  it  is  desired  to  raise  the  car- 

riage, so  as  to  throw  all  the  recorders  or  re- 
T5  producers  out  of  operative  relation  to  the  rec- 

ord-tablet C,  the  handle  end  of  the  lever  is 
seized  and  the  entire  carriage  lifted.  As  soon 
as  the  face  g  is  raised  above  the  top  surface 

of  the  guide  -  rest  E'  the  lever  Q  turns  on 
2o  its  pivot  until  the  face  g'  abuts  the  spac- 

ing-bar e',  at  which  time  the  face  g  will  be 
immediately  over  the  guide-rest  E',  and  if 
allowed  to  bear  upon  said  guide-rest  will  sup- 

port the  carriage  in  its  elevated  position. 
25  When  the  carriage  is  thus  raised,  each  re- 

corder or  reproducer  is  prevented  by  the  en- 

gagement of  the  pin  p'  with  the  bracket  p" 
from  turning  oq  its  trunnions  under  the  ac- 

tion of  gravity,  and  hence  the  recorders  and 
30  reproducers  are  raised  with  the  bar  F  and  the 

carriage. 
R  is  a  suitable  driving-pulley  on  the  shaft 

B.  The  bearing  B'  at  the  end  of  said  shaft 
opposite  the  screw-threads  h  is  mounted  in  an 

35  end  gate,  which  is  swung  to  one  side  when 
the  tablet  C  is  to  be  placed  upon  or  removed 
from  the  mandrel  D,  but  which  is  normally 

closed,  so  as  to  hold  the  bearing  B'  in  opera- 
tive relation  with  the  shaft  B,  as  is  shown  in 

40  Fig.  1. 
In  practice  it  is  found  more  convenient  to 

employ  two  bars  F,  one  to  carry  a  set  of  re- 
corders and  one  a  set  of  reproducers,  the  lat- 

ter being  spaced  on  the  bar  F  so  as  to  exactly 
45  correspond  with  the  spacing  of  the  recorders. 

In  order  to  accomplish  this,  the  recorders  are 
mounted  on  the  bar  F  and  are  arranged  so 
as  to  be  as  nearly  equidistant  from  each  other 
as  possible.    The  bar  carrying  the  reproducers 

50  is  next  assembled,  the  bearing-blocks  M  be- 
ing placed  as  nearly  as  possible  to  correspond 

with  the  ones  on  the  recorder-bar.  The  re- 
producers are  then  swung  between  the  bear- 

ing-points //('",  and  one  pair  of  these  bear- 
55  ing-points — as,  for  example,  the  one  at  the 

left  in  Fig.  2 — securely  clamped.  The  other 
]-eproducers  are  then  carefully  spaced  and  set 
with  reference  to  the  fixed  one  and  with  ref- 

erence to  the  corresponding  recorder  on  the 
60  recorder  -  bar.  For  this  purpose  a  suitable 

jig  may  be  used,  if  desired,  and  the  several 
reproducers  having  been  adjusted  so  as  to 
exactly  correspond  to  the  spacing  of  the  re- 

corders the  bearing-points  m'"  are  securely 
65  clamped.  By  this  means  it  is  rendered  cer- 

tain that  the  several  reproducer-styles  will 

'  always  occupy  the  same  relative  positions  on 
the  record-tablet  that  were  occupied  by  the 
corresponding  recorder-styles,  and  hence  all 
sounds  which  are  simultaneously  recorded  by  70 
the  recorders  will  be  simultaneously  repro- 

duced by  the  reproducers. 
It  will  be  apparent  that  the  method  of 

swinging  the  recorders  and  reproducers  on 
trunnions  having  a  considerable  distance  be-  75 
tween  the  bearing-points  and  arranging  these 
on  a  rigid  bar  gives  the  firm  and  accurate 
construction  which  is  so  highly  essential  in 
the  production  of  even  clear  records.  Con- 

siderable advantage  is  also  gained  by  having  80 
a  straight  sound-tube  of  even  diameter  and 
a  very  close  joint  between  the  trunnion- 
blocks  and  the  bar  F. 

Primarily  the  machine  is  intended  for  use 
as  a  multiple  graphophone  in  which  a  plu-  85 
rality  of  recorders  or  reproducers  shall  oper- 

ate at  the  same  time,  but  obviously  all  of  the 
recorders  or  reproducers  except  one  may  be 
thrown  out  of  operation,  when  the  machine 
will  oi^erate  as  an  ordinary  graphophone,  90 
using  but  a  single  diaphragm;  but  inasmuch 
as  the  carriage  has  a  travel  of  but  a  fraction 
of  the  length  of  the  record-cylinder,  which, 
as  shown  in  the  present  instance  would  be 
but  one-fourth  of  such  length,  it  would  be  95 
impossible  to  utilize  the  entire  surface  of  the 
record  tablet  or  cylinder.  For  the  purpose 
of  using  a  single  recorder  or  reproducer  on 
the  present  machine  in  connection  with  the 
entire  surface  of  the  record-cylinder,  as  well  100 
as  for  the  purpose  of  operating  a  shaver 
throughout  the  full  length  of  the  cjdinder,  I 
have  provided  a  second  screw-shaft  V,  jour- 
naled  parallel  with  the  shaft  B  in  the  frame 
A  and  screw-threaded  throughout  its  entire  105 
length,  the  length  of  the  shaft  V  being  some- 

what greater  than  that  of  the  mandrel  D. 
This  screw-shaft  V  is  connected  by  suitable 
gearing,  as  clearlj'^  shown  in  Fig.  4,  with  the 
shaft  B.  B3'^  removing  the  multiple  carriage  no 
shown  in  the  drawings  and  substituting  a 
single  carriage, with  its  nut  in  connection  with 
the  screw  V,a  recorder,  reproducer,  or  shaver, 
as  desired,  may  be  caused  to  operate  through- 

out the  full  length  of  the  cylinder  C.  115 
It  will  be  understood  that  while  the  ma- 

chine herein  described  is  a  convenient  and 

effective  embodiment  of  my  invention  the  in- 
vention itself  is  not  limited  to  the  construc- 

tion described,  but  is  broad  enough  to  include  120 
any  means  whereby  a  plu  rality  of  diaphragms, 
each  of  which  is  especially  adapted  to  sounds 
dilfering  in  character  from  sounds  to  which 
the  others  are  adapted,  are  employed  in  the 
recording  and  reproduction  of  sounds.  125 
Having  thus  described  ray  invention,  what 

I  claim  as  new,and  desire  to  secure  by  Letters 

Patent,  is — 
1.  In  a  graphophone,  the  combination  with 

a  record-tablet,  of  a  plurality  of  diaphragms  130 
having  recording  or  reproducing  points  si- 

multaneously contacting  with  said  tablet  dif- 
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ferent  diaphragms  being  adapted  to  sounds 
differing  in  character  from  sounds  to  which 
other  diaphragms  are  adapted. 

2.  In  agraphophone,  the  combination  with 
5  a  record-tablet,  of  a  plurality  of  diaphragms 

having  recording  or  reproducing  points  si- 
multaneously contacting  with  said  tablet  dif- 

ferent diaphragms  being  adapted  to  sounds 
differing  in  pitch  from  sounds  to  which  other 

lo  diaphragms  are  adapted. 
3.  In  a  multiple  graphophone,  a  plurality 

of  simultaneously-operable  recorders  or  re- 
producers having  diaphragms  of  different 

thickness,  substantially  as  described. 
15  4.  In  a  multiple  graphophone,  a  plurality 

of  simultaneously-operable  recorders  or  re- 
producers having  diaphragms  of  different  di- 

ameters and  thicknesses,  substantially  as  de- 
scribed. 

20  5.  In  a  multiple  graphophone,  a  plurality 
of  recorders  or  reproducers  having  dia- 

phragms of  different  diameters,  the  dia- 
phragm having  the  greatest  diameter  being 

the   thickest,   and   each   of  the   other    dia- 
25  phragms  being  thinner  than  any  diaphragm 

having  a  greater  diameter,  substantially  as 
described. 

6.  In  a  multiple  graphophone,  a  plurality 
of  recorders  or  reproducers  and  means  for  in- 

jo  dependently  throwing  anyone  of  the  record- 
ers or  reproducers  into  or  out  of  operative  re- 

lation with  the  record-tablet,  substantially  as 
described. 

7.  In  a  graphophone  the  combination  of  a 
35  series  of  recorders  or  reproducers  mounted 

on  a  suitable  support,  with  means  for  inde- 
pendently adjusting  said  recorders  or  repro- 

ducers longitudinally  of  the  series,  substan- 
tially as  described. 

40  8.  In  a  graphophone  the  combination  of  a 
recorder  or  reproducer,  a  transversely-bored 
trunnion-block  having  the  stem  of  the  re- 

corder or  reproducer  inserted  therein,  with 
bearing-points  supporting  the  trunnions  of 

15  said  block,  clamps  engaging  said  bearing- 
points,  and  means  for  supporting  said  clamps, 
substantially  as  described. 

9.  In  a  graphophone,  the  combination  of  a 
transversely-bored  body  having  a  semicylin- 

50  drical  longitudinal  channel  therein,  a  pair  of 
clamps  secured  in  said  channel  on  opposite 
sides  of  the  bore  and  supporting  longitudi- 

nally-adjustable bearing-points,  with  a  trans- 

versely-bored trunnion-block  having  the  stem 
of  a  recorder  or  reproducer  inserted  therein,  55 
the  trunnions  of  said  block  being  supported 
by  said  bearing-points,  substantially  as  de- 
scribed. 

10.  In  a  graphophone,  a  shaft  supporting 
the  record  -  mandrel  and  having  a  screw-  60 
threaded  portion  equal  to  but  a  fraction  of 
the  length  of  the  mandrel,  a  second  shaft  hav- 

ing a  screw-threaded  portion  as  great  as  the 
length  of  the  mandrel,  and  a  carriage  mov- 

able on  a  suitable  way  and  having  a  nut  en-  65 
gaging  the  screw  -  threads  on  one  of  said 
shafts,  substantially  as  described. 

11.  In  a  graphophone,  a  carriage  moving 
on  a  suitable  way,  a  screw-threaded  shaft,  a 
nut  engaging  the  screw-threads  thereon,  a  70 
connection  between  the  nut  and  the  carriage 
and  means  for  longitudinally  adjusting  the 
nut  on  the  carriage,  substantially  as  de- 
scribed. 

12.  In  a  graphophone,  a  carriage  moving  75 
on  a  suitable  way,  an  adjustable  slide  on  said 
carriage,  a  screw-threaded  shaft,  a  nut  en- 

gaging the  screw-threads  thereon,  a  suitable 
connection  between  said  nut  and  slide  and 
means  for  longitudinally  adjusting  said  slide  80 
on  the  carriage,  substantially  as  described. 

13.  An  improved  phonograph  having  a  rec- 
ord-cjiinder  and  a   plurality  of  simultane- 

ously-operative diaphragms  or  plates,  each  of 
said  diaphragms  or  plates,  by  its  construe-  85 
tion,  material  or  proportions,  being  adapted 
to  respond  to  sounds  of  a  given  pitch  or  quality 
different  from  the  others,  with  means  for  trac- 

ing records  upon  said  ej'linder. 
14.  An  improved  phonograph  having  a  rec-  90 

ord-cylinder  and  a  plurality  of  diaphragms 
or  plates,  each,  by  its  construction,  material 
or  proportions,  adapted  to  respond  to  sounds 
of  a  given  pitch  or  quality  different  from  the 
others,  an  individual  stylus  for  each  plate  95 
adapted  to  act  simultaneously  with  the  others 
on  the  cylinder  and  following  an  independent 
path  on  said  cylinder. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib-  loc 
ing  witnesses. 

THOMAS  II.  MACDONALD. 

Witnesses: 
C.  A.  L.  Massie, 
Elisha  K.  Camp, 
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To  all  whom  it  may  concei^n: 
Be  it  known  that  I,  Daniel  Higham,  a  citi- 

zen of  the  United  States  of  America,  residing 
at  Winthrop  Highlands,  in  the  count}'  of  Snf- 

5  folic,  in  the  State  of  Massachusetts,  have  in- 
vented Improved  Sound-Reproducing  Appa- 

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

This  invention  relates  to  that  method  of  re- 

lo  producing  a  vibi-a^ing  energy  con-esponding 
to  sound-waves  with  increased  power  which 
is  described  in  my  Letters  Patent  dated  July 
16, 1901,  numbered  078,566.  The  phonic  ap- 

paratus of  my  said  patent  comprises  a  "pri- 
15  mary"  vibrating  means  acting  upon  a  fric- 

tional  means  to  vibrate  the  pressure  at  the 

frictidnal  contact  and  "secondarj^"  vibrat- 
ing means  responding  to  the  resultant  vibrat- 
ing frictional  force  exerted  by  the  frictional 

20  means. 
The  object  of  the  present  invention  is  to 

produce  a  more  effective  construction  and 
combination  of  parts  for  the  frictional  means, 
as  will  be  clearly  understood  b^^  reference  to 

25  the  accompanj-ing  drawings,  in  which — 
Figure  1  is  a  diagrammatical  illustration 

of  raj'  invention,  and  Fig.  2  is  an  illustration 
in  cross-section. 

In  the  example  illustrated  in  Fig.  1,  B  is  a 

30  diaphragm  supported  bj' a  frame  M.  (Shown 
in  cross-section.)  C  is  a  I'oll  revolved  from 
any  suitable  source  of  motive  power  around 
an  axis  h  in  the  direction  of  the  arrow.  L  is  a 
shoe  held  in  frictional  contact  with  the  roll  C 

35  by  a  compression  or  push  spring  X,  supported 
at  V.  O  is  a  set-screw  serving  in  the  present 
instance  for  the  adjustment  of  the  spring  X, 
and  F  is  a  link  connecting  the  shoe  L  to  the 
diaphragm  B.     Q  is  a  recorded  phonographic 

40  tablet  revolved  around  an  axis  U  and  ad- 
vanced by  anj'  usual  or  suitable  means 

against  a  tracing-stylus  I.  This  stylus  is  car- 
ried by  a  lever  D,  fulcrumed  at  d  upon  a 

weight  G,  which  is  hinged  at  a  fixed  point  P. 
45  A  link  S  connects  the  lever  D  to  the  shoe  L. 

In  Fig.  2  a  cross -section  of  the  roll  C  is 
shown  as  provided  with  flange -like  projec- 

tions T,  which  will  be  desirable  in  practice  to 
guide  the  shoe  L. 

50  The  operation  of  the  device  as  thus  con- 
structed is  as  follows:  When  the  roll  C  and 

tablet  Q  are  revolved,  the  spring  X  being  ad- 

justed to  hold  the  shoe  L  in  contact  with  the 
roll  C  and  to  sustain  the  weight  G,  which 
rests  upon  the  lever  D  and  link  S,  the  weight  55 
G  will  act  to  hold  the  stylus  I  in  contact  with 

tablet  Q,  even  if  the  tablet  be  slightlj'out  of 
round,  while  relatively  to  the  rapidity  of  the 
inscribed  vibrations  corresponding  to  sound- 

waves upon  the  rotating  tablet  the  weight  G  60 
will  act  as  a  substantially  fixed  fulcrum  for 
the  lever  D,  a  fact  well  known  in  the  phono- 

graphic art.  The  vibrating  energy  imparted 
to  the  lever  D  by  the  rotating  tablet  Q  will 
therefore  be  transmitted  through  the  link  S  65 
to  the  shoe  L  and  impart  corresponding  vi- 

bration to  the  pressure  exerted  by  the  spring 
X  upon  the  frictional  contact  of  the  shoe  L 
with  the  roll  C,  whereby  the  frictional  force 
exerted  by  the  rotating  roll  C  through  the  70 

j  shoe  L  and  link  F  against  the  diaphragm  B 
will  receive  corresponding  vibrations,  as  will 
be  readily  understood  in  view  of  the  art  as 
disclosed  in  my  said  Letters  Patent  of  July 
IG,  1901.  In  the  present  constructional  ar-  75 
rangement,  however,  an  elastic  means  or 
spring  X  acts  to  force  the  shoe  L  in  the  di- 

rection of  rotation  of  roll  C,  while  the  ten- 
sional  link  S,  connected  to  the  lever  D,  acts 
to  hold  back  the  movement  of  the  shoe  L  in  80 
relation  to  the  rotation  of  roll  C,  whereas  iu 
the  construction  illustrated  in  mj'  said  Let- 

ters Patent  the  lever  means  acted  to  force 
the  shoe  in  the  direction  of  rotation  of  the 

roll  and  the  retractile  action  of  the  second-  85 
ary  vibrating  means  was  depended  upon  to 
pull  the  shoe  backward  in  relation  to  the  di- 

rection of  rotation  of  the  roll.  The  advan- 
tage of  my  present  construction  is  that  the 

to-and-fro  vibrating  movement  of  shoe  L,  cor-  90 
responding  to  sound-^Yaves,  will  be  more  ac- 

curately effected,  since  the  shoeL  will  not  be 
so  sluggish  in  its  backward  movement  rela- 

tively to  the  direction  of  rotation  of  the  roll 
C  and  not  so  apt  to  move  too  far  in  the  direc-  95 
tion  of  rotation  of  the  roll  C,  as  is  liable  to  be 
the  case  when  the  frictional  coefficient  is  high 
at  the  frictional  contact  of  the  shoe  L  with 
the  roll  C.  The  angle  of  push  of  the  spring 
X  for  best  results  should  lean  backward  from  loc 
the  radial  line  R,  passing  from  the  axis  of  the 
roll  C  through  the  connection  of  the  spring  X 
with  the  shoe  L — that  is  to  say,  backward  in 
relation  to  the  direction  of  rotation  of  roll  C. 
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It  will  be  understood  that  modifications  of 
the  precise  construction  or  arrangement  of 
parts  could  be  made  without  departing  from 
the  scope  of  my  invention,  and  I  shall  there- 

5  fore  refer  in  the  claims  which  follow  to  the 
rotating  recorded  tablet  Q  and  stylus  I,  which 

set  up  vibrating  energy,  as  "primary  vibrat- 
ing means,"  to  the  diaphragm  B,  which  re- 

sponds to  vibrating  energy,  as  "secondary  vi- 
To  brating  means,"  to  the  rotating  roll  C  and  shoe 

L  as  "frictional  means,"  to  the  lever  D  and 
link  S  as  "  lever  means,"  and  to  the  spring  X 
as  "elastic  means." 

I  claim  as  my  invention — 
15  1.  In  a  sound-reproducing  apparatus,  the 

combination  of  primary  vibrating  means  and 
secondary  vibrating  means,  and  frictional 
means  controlling  said  secondary  vibrating 
means,  with  elastic  means  acting  to  increase 

20  the  pressure  at  the  frictional  contact  of  said 
frictional  means,  and  with  lever  means,  con- 

trolled 1)3'  said  primary  means,  acting  to  re- 

duce the  pressure  at  the  frictional  contact  of 
said  frictional  means,  substantially  as  and  for 
the  purpose  described. 

2.  In  a  sound-reproducing  apparatus,  the 
combination  of  primary  vibrating  means  and 
secondary  vibrating  means,  and  frictional 
means  controlling  said  secondary  vibrating 
means,  said  frictional  means  comprising  a  ro- 

tating roll  and  a  shoe  in  frictional  contact 
therewith,  with  elastic  means  acting  to  push 
said  shoe  in  the  direction  of  rotation  of  said 

roll,  and  lever  means  controlled  by  said  pri- 
mary vibrating  means  acting  to  pull  back  the 

said  shoe  relatively  to  the  direction  of  rota- 
tion of  said  roll,  substantially  as  described. 

In  testimonj''  whereof  I  have  signed  my 
nam.e  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

DANIEL  IIIGHAM. 
Witnesses: 

A.  N.  BONNEY, 
B.  W.  Williams. 
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SPECIFICATION  forming-  pai-t  of  Letters  Patent  No.  713,209,  dated  November  11, 1902. 

Application  filed  March  5i  1898i    Serial  No,  672,660.    (No  specimens,) 

To  all  irlxom  it  may  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  Processes  of  Dupli- 

cating: Phonograms,  (Case  No.  994,)  of  which 
the  following  is  a  specification. 

The  object  I  have  in  view  is  to  produce  a 
practical  process  for  the  duplication  of  phono- 

graphic records,  whereby  a  practically  un- 
limited number  of  duplicate  phonographic 

records  may  be  obtained  which  will  be  ab- 
solute!}^ identical  in  everj^  respect  with  the 

original  record.  Generall}' I  propose  to  con- 
struct a  suitable  matrix,  preferably  in  metal, 

and  by  its  use  to  impress  dugUcate  phono- 

grams with  a  p&onograpDic  "record  the'reon, 
sucli  phonograms  being  prefembjy  construct- 

20  ed  of  a  material  having  a  greater  coefficient 
of  expansion  than  the  material  of  the  matrix 
or  mold. 
TJy  my  process  the  duplicate  phonogram  or 

the  surface  thereof  may  be  and  preferably'  is 
constructed  of  a  material  too  hard  for  the  sat- 

isfactorj' cutting  of  an  original  record  therein 
by  the  usual  phonographic  recorder,  whereby 
the  duplicate  phonograms  may  be  made  more 
durable  than  it  is  possible  to  make  original 
records;  but  the  duplicate  phonograms  may 
obviously  be  made  of  a  softer  material. 
My  improved  process  can  be  carried  out  for 

the  reproduction  of  phonographic  records  of 
any  desired  form,  either  flat  disks  or  hollow 

35  cj'linders;  but  it  has  been  specially  devised 
for  use  in  connection  with  the  duplication  of 
records  of  the  latter  type.  For  the  duplica- 

tion of  cylindrical  phonographic  records  from 
a  tubular  matrix  my  improved  process  also 

40  provides  for  the  efEective  removal  of  the  fin- 
ished duplicate  from  the  matrix  without  in- 

jury to  the  record-surface  of  the  former. 
In  carrying  mj'  process  into  effect  I  first 

construct  a  matrix  carrying  a  negative  rep- 
resentation of  the  record,  which  matrix  can 

be  produced  by  anj^  of  the  known  processes — 
as,  for  example,  those  indicated  in  mj'^  Patent 
No.  484,582,  dated  October  18,  1892.  As  I 
explained  in  thi.s  patent,  an  original  phono- 

graphic record  having  a  surface  of  the  usual 
wax-like  material  is  first  secured  and  its  sur- 

face coated  with  a  coating  of  conducting  ma- 
terial in  order  to  permit  the  original  record 

to  be  electroplated.  This  conducting  coat- 
ing can  be  and  preferably  is  applied  by  a  pi'oc-  55 

ess  of  vacuous  deposit,  as  I  described  in  my 
Patent  No.  527,147,  dated  September  IS,  1894, 

by  placing  the  record  in  a  vacuum-chamber 
in  which  a  metal  is  vaporized  by  an  electric 
arc  produced  between  electrodes  of  the  metal,  60 
the  metallic  vapor  depositing  as  a  thin  uni- 

form coating  on  the  original  record.  I  prefer 
to  apply  a  preliminary  coating  by  a  process 
of  vacuous  deposit,  for  the  reason  that  the 
highl}"- comminuted  condition  of  the  vapo-  65 
rized  metal  permits  the  coating  to  form  as  a 
uniform  film,  following  accurately  all  the  va- 

riations of  the  record,  however  minute.  In- 
stead of  coating  the  original  record  with  a  | 

vaporized  metal  it  may  be  coated  with  a  very 
thin  layer  of  specially-prepared  plumbago  of 
exceedinglj'-great  fineness,  or  instead  thereof 
gold-leaf  or  silver  salts  reduced  by  chemical 
reagents  to  the  metallic  state  may  be  used  for 
the  same  purpose.  Having  thus  applied  a 
very  thin  preliminary  coating  to  the  original 
record,  the  latter  is  immersed  in  an  electro- 

plating bath  and  electroplated  with  a  metal 
to  the  desired  thickness,  thereby  forming  a 
shell  inclosing  the  originalrecord,  which  shell  80 
carries  on  its  bore  an  accurate  negative  rep- 

resentation of  that  record.  Preferably  this 
shell  is  suitably  incased  in  a  close-fitting  cy- 
lindrical  jacket,  although  if  the  electroplat- 

ing is  carried  on  long  enough  to  form  an  elec-  85 
troplated  coating  of  sufficient  thickness  a 
jacket  need  not  be  used.  The  original  rec- 

ord is  removed  from  the  electroplated  matrix 
obtained  as  described  either  before  or  after 
the  jacket,  if  used,  is  applied  to  the  shell. 
This  removal  of  the  original  record  can  be 
effected  either  by.  dissolving  or  melting  the 
wax-like  materialfor  by  contracting  the  origi- 

nal record  radially  and  removing  it  by  a  di- 

rect longitudinal  movement.')  In  the  case  of 
cylindrical  phonographic  i-eeords  the  result- 

ing matrix  will  be  a  hollow  metal  cylinder  or 
tube  or  one  internally  faced  with  metal  car- 

rying the  phonographic  record  in  relief  upon 
its  inner  surface.  100 

While  I   have  indicated  convenient  and 

well-known  methods  for  producing  the  ma- 
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trix,  it  will  be  obvious  that  the  matrix  can 
be  obtained  in  any  other  way  familiar  to  those 
skilled  in  the  art. 

Having  obtained  a  suitable  matrix  carrying 
5  a  negative  representation  of  the  original  pho- 

nographic record  to  be  duplicated,  I  proceed 
with  the  duplication  of  the  records  as  follows : 
The  blanks  which  are  to  receive  the  duplicate 

records  ~^afe  preferably  composed  of  a  mate- lo  rial  having  a  higher  coefficient  of  expansion 
than  that  of  the  matrix  or  mold,  and  said 
blanks  are  made  sufficiently  thick  to  main- 

tain their  shape  during  and  after  the  act  of 
disengagement  from  the  matrix,  as  will  be 

15  explained.  The  blank  under  normal  temper- 
atures is  of  a  diameter  very  slightly  less  than 

the  boi'e  of  the  matrix  or  mold,  whereb}^  the 
blank  may  be  inserted  in  the  same.  After 
The  blank  has  been  thus  placed  within  the 

20  matrix  or  mold  both  the  matrix  and  the  blank 
contained  therein  are,  or  the  blank  alone  is, 
brought  to  a  higher  teniperature,  whereby  the 
blank  will  expand  and  will  be  brought  into 
intimate  contact  with  the  record-surface  of 

25  the  matrix  or  mold,  whereby  the  negative 
record  thereof  will  be  impressed  with  abso- 

lute accuracy  upon  the  surfaced  the  blank. 
The  expansion  of  the  blank  into  this  inti- 

mate engagement  withTBTe^nterior  of  the 
30  matrix  or  mold  maj'  be  effected  in  any  suit- 

able way,  such  as  by  maintaining  the  matrix 
or  mold, with  the  blank  contained  therein,  in 
a  heated  atmosphere.  By  making  the  blank 
of  a  material  having  a  higher  coefficient  of 

35  expansion  than  the  matrix  or  mold  the  blank 

will  be  properly  expanded  to  receive  tlie^m" pression  of  the  record,  notwithstanding  the 
fact  that  both  the  blank  and  the  matrix  or 

mold  maybe  subjected  to  the  same  tempera- 
40  ture. 

In  order  to  facilitate  the  operation  and 
make  the  resulting  duplicate  record  some- 

what sharper,  I  prefer  to  introduce^^J^a^er- 
ing  mandrel  within  the  blanTTafter  the  blanTc 

45  Has  been  placed  in  the  matrix  or  mold  and 
heat  applied  to  the  blank,  as  explained,  and 
to  force  the  mandrel  tightly  within  the  blank 
after  the  latter  has  been  expanded  into  en- 

gagement with  the  record,  whereby  the  blank 
50  will  be  further  expanded  mechanicallj'  into 

absolute  intimacy  with  the  record,  after  which 
the  mandrel  will  be  immediately withdmwn. 

^     With  blanks  made  of  sufficiently ,viscou^ ma- 
terial the  entire  expansion  may  be~effected 55  mechanically  by  forcing  a  tapering  mandrel 

within  the  same. 
After  the  blank  has  been  expanded,  so  as 

to  receive  the  impression  of  the  matrix  or 
mold,  it  is  removed  by  first  shrinking  it  ra- 

60  dially  in  any  suitable  way,  as  in  a  ref  rigerat- 
^  ing-chamber,  and  by  then  withdrawing  the 
I  resulting  duplicate  record^y  a  direct  longi- 
f  tudinal  movement!)  Owinglo  the  shallowness 
'    of  the  phonographic-record  groove  this  radial 
65  shrinkage  of  the  duplicate  record  effects  a 

sufficient  separation  of  the  surfaces  of  the 

75 

matrix  and  of  the  duplicate  record  to  prevent 
injury  to  the  surface  of  the  duplicate  record     , 
due  to  any  longitudinal  contraction  thereof. 

I  find  that  by  the  process  above  described,  70 
and  particularly  when  a  matrix  or  mold  is 
obtained  by  a  process  of  vacuous  deposit,  as 
explained,  duplicate  phonographic  records 
can  be  obtained  which  will  be  accurate  repro- 

ductions of  the  original  records  and  be  free 
from  extraneous  noises  and  wherein  the  qual- 

ity and  intensity  of  the  original  vibrations 
will  be  reproduced  with  absolute  faithfulness. 
I  find,  moreover,  that  since  by  this  process 
there  is  little  or  no  wear  upon  the  matrix  or  80 
mold  a  practically  unlimited  number  of  du- 

plicates maj^  be  obtained  from  a  single  matrix 
or  mold. 

The  degree  of  heat  necessary  to  properly 
expand  the  blank  will  depend  largely  upon  85 
fhe  material  of  wliich  the  b^ank  is  formed 
and  upon  the  closeness  of  fit  of  the  blank 
when  inserted  within  the  matrix  or  mold. 
For  the  same  reasons  the  extent  of  the  reduc- 

tion of  temperature  in  chilling  and  shrinking 

the  dui^licate  record  will  varj'^  to  a  consider- able extent. 
The  invention  is  illustrated  in  the  accom- 

panying drawings  for  convenience  in  con- 
nection with  a  cylindrical  phonogram. 

In  the  drawings.  Figure  1  is  a  sectional 
view  showing  a  matrix  or  mold  with  a  blank 
introduced  therein  prior  to  the  expansion  of 
the  blank  into  engagement  with  the  record- 
surface  of  the  matrix;  Fig.  1^,  a  section 
through  a  part  of  the  walls  of  the  blank  and 
matrix  very  greatly  enlarged;  Fig:  2,  a  view 
similar  to  Fig.  1,  showing  the  blank  expanded 
into  engagement  with  the  matrix  and  illus- 

trating also  a  tapered  mandrel  forced  into 
the  blank;  Fig.  2^",  a  view  corresponding  to 
Fig.  1*,  showing  a  part  of  the  walls  of  the 
matrix,  blank,  and  mandrel  of  Fig.  2,  very 

greatly  enlarged ;  Fig.  3,  a  view  correspond- 
ing to  Figs.  1  and  2  with  the  tapered  mandrel 

removed  and  illustrating  the  formed  dupli- 
cate as  having  been  contracted  radiallj'  pre- 

paratory to  being  removed  from  the  blank  by 
a  direct  longitudinal  movement;  and  Fig.  3*,  a 
section,  very  greatly  enlarged,  corresponding 
to  Figs.  1*  and  2"^  and  illustrating  the  relative 
relation  between  the  duplicate  and  matrix 
prior  to  the  removal  of  the  former. 

In  the  views  corresponding  parts  are  rep- 
resented by  the  same  letters  of  reference. 

A  represents  the  matrix  or  mold,  carrj'ing 
on  its  bore  a  negative  representation  of  the 
record  to  be  reproduced. 

B  represents  the  blank  to  be  duplicated, 
which  is  preferably  provided  with  a  tapered 
bore,  as  is  now  common,  and  which  is  of  suffi- 

cient thickness  to  maintain  its  shape  during 
and  after  the  act  of  disengagement  from  the 
matrix.  This  blank  is  turned  down  so  that  it 
maybeinserted  within  the  matrix  or  mold  with 

a  close  fit,  as  shown  in  Figs.  1  and  1".  The 
blank  to  be  duplicated  may  be  and  prefer- 
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ably  is  of  a  harder  material  than  can  be  gi'ac- 
tically  or  satisfactorily  engraved,  indented, 

or'cut  by  a  phonographic  recorder,  whereby 
the'duplicate  phonographic  records  will  be 5  more  durable  than  could  be  obtained  in  the 
first  instance  by  the  operation  of  a  recording 
or  indenting  device  actuated  directly  by  the 
sound-waves.  These  blanks  may  therefore 
be  made  of  a  relatively  hard  material,  such  as 

lo  asphalt,  or  of  stearic  acid  or  stearate  of  soda 
,    mixed  with  varying  proportions  of  fine  preci- 
(    pitates — such  as  chalk,  slaked  lime,  or  lamp- 
'    black — or  waxes  or  resins  may  be  used,  such 

as  sealing^ax  or  shellac  mixed  with  fine 
15  precipitates,  like  chaTk,  or  polished  ebonite, 

vulcanized  hard  rubber,  ar  celluloid  may  be 

used,  or  glue  may  be  emplo\'ed  either  alone 
or  mixed  with  precipitates,  such  as  chalk. 

C,  Figs.  2  and  2"-,  represents  a  tapered  uian- 
20  drel, which  maybeinserted  within  theblankB. 

D  represents  a  support  for  the  matrix  or 
mold  and  for  the  blank  within  the  same,  said 
support  having  an  opening  E  therein,  where- 

by the  mandrel  C  may  be  moved  longitudi- 
25  nally  within  the  blank. 

In  carrying  out  the  process  I  first  introduce 
the  blank  within  the  matrix  with  as  close  a 

fit  as  practical,  as  shown  in  Figs.  1  and  1*, 
after  which  the  mandrel  C  is  inserted  within 

30  the  blank.  These  parts  are  then  subjected 
to  heat,  such  as  by  being  maintained  in  a 
heated  iitmosphere,  whereby  the  blank  will, 
by  reason  of  its  greater  coefficient  of  expan- 

sion than  the  matrix  or  mold,  be  expanded 
35  into  intimate  contact  with  the  record-surface 

of  the  latter,  and  an  impression  of  such  rec- 
ord will  be  accurately  received  on  the  blank. 

When  the  blank  has  been  thus  expanded  into 
engagement  with  the  matrix  or  mold,  the 

40  mandrel  C  is  forced  tightlj^  within  the  blank, 
so  as  to  further  expand  it  mechanically, 
whereby  the  blank  will  be  forced  into  abso- 

lute intimacy  with  the  record,  and  an  impres- 
sion will  be  received  on  the  blank  which  will 

45  be  clear,  sharp,  and  an  absolutely  faithful 
reproduction  of  the  original  record.  After 
the  mandrel  has  been  forced  within  the  blank 
it  is  immediately  withdiawn,  and  the  blank 

is  then  chilled  in  auj'-  suitable  way,  such  as 
50  by  placing  the  matrix,  with  the  blank  con- 

tained therein,  in  a  refrigerating-chamber. 
In  this  way  the  blank  or  duplicate  will  shrink 
or  contract  radially,  as  shown  in  Figs.  3  and 

3-',  sufficiently  to  be  removed  from  the  matrix 
55  or  mold  by  a  direct  longitudinal  movement. 

Owing  to  the  extreme  shallowness  of  the 
phonographic-record  groove,  a  sufficient  ra- 

dial separation  between  the  resulting  dupli- 
cate and  the  matrix  or  mold  will  take  place  to 

63  prevent  anj'  longitudinal  contraction  of  the 

^    '  duplicate  from  injuring  the  record -surface thereof. 

Having  now  described  ni}-  invention,  what 
I  claim  as  new,  and  desire  to  secure  bj'  Letters 

65  Patent,  is  as  follows: 
1.  The  process  of  duplicating  sound-records 

70 

7^.^ 

80 

85 

90 

that  consists  in  impressing  a  plastic  record- 
tablet  against  a  suitable  matrix  by  its  own 
expansive  force. 

2.  The  method  of  producing  hollow  cylin- 
drical phonograms,  which  consists  in  obtain- 

ing a  mold  havins:  a  reverse  phonogram-rec- 
ord on  the  inner  wall  of  a  cylindrical  oijen- 

ing,  forming  a  hollow  cylindrical  plastic 

phonogram  within  said  mold,  releasing "tEe phonograih  from  the  mold  by  a  radial  con- 
traction of  the  phonogram  sufficient  to  en- 

tirely" clear  the  surfaces,  and  removing  the 
phonogram  from  the  mold  by  direct  longitudi- nal movement. 

3.  The  method  of  producing  hollow  cylin- 
drical phonograms  which  consists  in  obtain- 

ing a  mold  having  a  reverse  phonogram-rec- 
ord on  the  inner  wall  of  a  cylindrical  opening, 

forming  a  hollow  cylindrical  plastic  phono- 
gram within  said  mold,  releasing  tlie  pTTono- 

gram  from  the  mold  by  a  reduction  in  tem- 
perature sufficient  to  ontirelj'  clear  the  sur- 

faces, and  removing  the  phonogram  from  the 
mold  by  direct  longitudinal  movement. 

4.  The  method  of  producing  phonograph- 
cylinders  which  consists  in  placing  within  a 
hollow  cylindrical  record  mold  or  matrix,  a 
hollow  cylindrical  phonograph-blank  of  suffi- 

cient thickness  to  maintain  its  shape  during  95 

and  after  its  engagement  with  the  matrix, out- 
wardlj'  expanding  such  blank  against  said 
matrix,  disengaging  the  impressed  record-cyl- 

inder from  the  matrix,  and  withdrawing  said 
record-cylinder  from  the  matrix  by  direct  Ion-  10 
gitudinal  movement. 

5.  The  method  of  producing  phonograms 
which  consists  in  placing  within  a  hollow  cy- 

lindrical record-matrix  a  hollow  cjdindrical  '• 
phonograph-blank  of  sufficient  thickness  to 
maintain  its  form  under  normal  conditions, 
softening  said  blank  by  heat  and  expanding 
the  same  while  heated  so  as  to  take  the  record 
from  the  matrix,  shrinking  the  phonogram  so 
made  by  change  of  temperature,  and  with- 

drawing the  same  from  the  matrix  by  direct 
longitudinal  movement. 

6.  The  method  of  producing  phonograms 
which  consists  in  placing  within  a  hollow  ma- 

trix a  hollow  body  of  plastic  material,  said 
body  being  a  cylinder  on  its  outer  surface  and 
having  a  tapering  central  longitudinal  aper- 

ture, softening  said  body  by  heat  and  expand- 
ing it  fnto  the  matrix  by  the  longitudinal 

movement  of  a  tapering  plunger  within  the 

plastic  bod}',  shrinking  the  plastic  material 
and  withdrawing  it  from  the  matrix  by  direct 
longitudinal  movement. 

7.  The  process  of  duplicating  phonograms 
having  a  phonographic  record  thereon,  which 
consists  in  forming  a  matrix  or  mold  wherein 
the  original  record  will  be  reproduced  in  re- 

lief, in  looseh''  engaging  a  blank  phonogram 
with  said  matrix,  and  in  finally  intimately  en- 

gaging the  blank  phonogram  with  said  matrix 
or  mold  by  changes  in  temperature,  substan- 

tially as  set  forth. 
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8.  The  process  of  duplicating  phonograms 
having  a  phonographic  record  thereon,  which 
consists  in  depositing  a  metal  on  said  phono- 

gram to  form  a  matrix  or  mold  wherein  the 
original  record  will  be  reproduced  in  relief, 
and  in  intimately  engaging  a  blank  phono- 

gram witli  the  said  matrix  or  moId"5y"a  change in  temperature,  substantially  as  set  forth. 
9.  The  process  of  duplicating  cylindrical 

phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
on  said  phonogram  to  form  a  matrix  or  mold 
wherein  the  original  record  will  be  reprod  need 
in  relief,  in  inserting  the  continuous  cylin- 

drical blank  to  be  reproduced  within  said  ma- 
trix or  DaoH,  in  expanding  the  blauk  into  in- 

timate engagement  with  the  record  in  relief 
carried  by  the  bore  of  said  matrix  or  mold, 
the  cjdindrieal  blank  being  sufficiently  thick 
to  maintain  its  shape  during  and  after  the 
act  of  disengagement  from  the  matrix,  and 
finally  removing  the  cylinder  by  direct  longi- 

tudinal movement,  substantially  as  set  forth. 
10.  The  process  of  duplicating  cylindrical 

phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
upon  the  original  phonogram  so  as  to  form  a 
matrix  or  mold,  in  inserting  the  blank  to  be 
reproduced  within  said   matrix  or  niold,  in 

30  expanding  the  blank  into  intimate  engage- 
ment with  the  record  in  relief  carried  by  the 

bore  of  said  matrix  or  mold,  in  finallj'  shrink- 
ing the  blank  to  disengage  it  from  the  matrix 

or  mold,  the  cylindrical  blank  being  made 
35  sufficiently  thick  to  maintain  its  shape  dur- 

ing and  after  the  act  of  disengagement  from 
the  matrix,  and  finally  removing  the  cylinder 
bj'  direct  longitudinal  movement,  substan- 

tially as  set  forth. 
11.  The  process  of  duplicating  cylindrical 

phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
on  said  phonogram  to  form  a  matrix  or  mold 
wherein  the  original  record  will  be  reproduced 
in  relief,  in  inserting  the  blauk  to  be  repro- 

duced within  said  matrix  or  mold,  in  heating 
the  blank,  whereby  the  same  will  be  expand- 

ed into  engagement  with  the  record  in  relief 
carried  by  the  bore  of  said  matrix  or  mold, 
and  in  finally  subjecting  the  expanded  blank 
to  pressure  to  more  intimately  engage  it  with 
said  record,  substantially  as  set  forth. 

12.  The  process  of  duplicating  cylindrical 
phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
on  said  phonogram  to  form  a  matrix  or  mold 
wherein  the  original  record  will  be  reproduced 
in  relief,  in  inserting  the  blank  to  be  repro- 

duced within  said  matrix  or  mold,  in  heating 
60  the  blank,  whereby  the  same  will  be  expand- 

ed into  engagement  with  the  record  in  relief 
carried  by  the  bore  of  said  matrix  or  mold, 
in  subjecting  the  expanded  blank  to  pressure 
to  more  intimately  engage  it  with  such  rec- 

65  ord,  and  in  finally  chilling  the  blank  to  re- 
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move  it  from  the  matrix  or  mold,  substah- 
tially  as  set  forth. 

13.  The  process  of  duplicating  cylindrical 
phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
upon  the  original  phonogram  to  form  a  matrix 
or  mold,  in  covering  said  matrix  or  mold  with 
a  metal  backing,  in  introducing  the  continu- 

ous cylindrical  phonogram  to  be  reproduced 

within  said  matrix  or  mo^ld,  in  expanding  said 
phonogram  into  intimate  engagement  with 
the  record  in  relief  carried  by  the  bore  of  said 
matrix  or  mold,  the  cylindrical  blank  being 
made  sufficiently  thick  to  maintain  its  shape 
during  and  after  the  act  of  disengagement 
from  the.  matrix,  and  finally  removing  the 
cylinder  by  direct  longitudinal  movement, 
substantially  as  set  forth. 

14.  The  method  of  producing  phonograms, 
which  consists  in  securing  a  hollow  metallic 
mold  or  shell  containing  the  reverse  record, 

placing  in  said  mold  an  expansible  bl_ank  suf- 
ficiently thick  to  maintain  its  shape  during 

and  after  its  removal  from  the  mold,  expand- 
ing both  b3'heat,  impressing  the  record  in  the 

blank,  contracting  the  phonogi-am  so  made  by 
the  withdrawal  of  heat,  and  removing  the  pho- 

nogram from  the  mold  by  a  direct  longitudi- 
nal movement,  substantially  as  set  forth. 

15.  The  process  of  duplicating  cylindrical 
phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  a  metal 
upon  the  original  phonogram  so  as  to  form  a 
matrix  or  mold,  in  inserting  within  said  ma- 

trix or  mold  a  blank  to  be  i-eproduced  made 
of  a  material  having  a  higher  coefficient  of 
expansion  than  said  matrix  or  mold,  and  in 
heating  the  blank  and  matrix  carried  thereby, 

whereby  the  blank  will  be  expanded  into  in- 
timate engagement  with  the  record  in  relief 

carried  by  the  bore  of  said  matrix  or  mold, 
substantially  as  set  forth. 

IG.  The  process  of  duplicating  cylindrical 
phonograms  having  a  phonographic  record 
thereon,  which  consists  in  depositing  in  a 
vacuum  a  metal  vapor  upon  the  original  pho- 

nogram, electroplating  a  metal  thereon  so  as 
to  form  a  matrix  or  mold,  in  inserting  the  con- 

tinuous cj^indrical  blauk  to  be  reproduced 
within  said  matrix  or  mold,  in  expanding  the 
blank  into  intimate  engagement  with  the  rec- 

ord in  relief  carried  by  the  bore  of  said  ma- 
trix or  mold,  the  cylindrical  blank  being  made 

sufficiently  thick  to  maintain  its  shape  during 
and  after  the  act  of  disengagement  from  the 
matrix,  and  finally  removing  the  cylinder  by 
direct  longitudinal  movement,  substantially 
as  set  forth. 

17.  The  method  of  producing  record-cjdin- 
ders  for  phonographs,  which  consists  in  first 
forming  a  record  on  a  cylinder  of  wax  or  other 
relatively  soft  material,  rendering  the  sur- 

face of  the  wax  cylinder  electrically  conduct- 
ive, and  electrolytically  depositing  metal 

thereon  forming  aihatrix,  and  then  outwardly 

70 

75 

80 

85 

90 

95, 

I  CO! 

I 

105, 

~i 

1 

III 

I2C 

125 

^. 

130 

I 



713,209 

^ 

expanding  underpressure  within  the  matrix 
a  cylinder  or  tube  of  softened  material  suffi- 

ciently thick  to  maintain  its  shape  during 
and  after  the  act  of  disengagement  from  the 
matrix,  and  finally  removing  the  cylinder  or 
tube  by  direct  longitudinal  movement. 

18.  The  herein-described  process  of  mold- 
ing sound-records  in  celluloid,  which  consists 

of  softening  a  celluloid  tablet  and  then  forc- 

ing the  same  against  a  suitable  matrix  by  its 
own  expansive  force,  substantially'  as  de- scribed. 

This  specification  signed  and  witnessed  this 
21st  day  of  February,  1898. 

THOMAS  A.  EDISON. 
Witnesses: 

J.  F.  Randolph, 
RiCHD.  N.  Dyer. 
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PHONOGRAPHIC   RECORD. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  713,328,  dated  November  11, 1902. 

Application  filed  Maroli  8, 1902.    Serial  No.  97,283.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  A.  Moore,  a 

citizen  of  the  United  States,  residing  at  Brook- 
line,  in  the  county  of  Norfolk  and  State  of 

5  Massachusetts,  have  invented  a  new  and  use- 
ful Phonographic  Record,  of  which  the  fol- 

lowing is  a  full,  eleai',  and  exact  description. 
The  object  of  this  invention  is  the  construc- 

tion of  improved  means  whereby  to  automat- 
ic icallj^  and  vocally  announce  anj^  one  of  a  se- 

ries of  predetermined  words  or  sentences — 
such  as  the  weight  of  a  person  standing  upon 
the  platform  of  a  weighing-machine,  the  height 
of  some  one  standing  beneath  the  bracket  of 

15  a  measuring  apparatus,  the  "fortune"  of  any 
one  touching  any  of  a  series  of  points  upon  a 
fortune-telling  device,  the  want  of  a  hotel 
guest,  the  different  floors  passed  \>y  an  ele- 

vator, &c. 
20  Referriog  to  the  drawings  forming  part  of 

this  specification,  Figure  1  is  a  face  view  of 
a  flat  record  having  its  record-grooves  formed 
in  concentric  circles,  such  record  being  shown 
in  position  on  its  supporting-plate.     Fig.  2  is 

25  a  horizontal  section  of  the  same  on  the  line 
X  X  in  Fig.  1,  a  sounder-box  being  illustrated 
as coacting  therewith.  Fig.  3  is  a  perspective 
view,  on  an  enlarged  scale,  of  my  record-disk, 
having  its  slot  or  transverse  channel  formed 

30  as  a  groove  or  depression,  a  part  onl^^  of  the 
record-disk  being  shown.  Fig.  4  is  a  perspec- 

tive view  of  a  cylindrical  record  provided 

with  m^'  non-communicating  annunciator- 
grooves  and  channel  transverse  thereto. 

35  In  said  drawings  the  reference-numeral  1 
designates  my  improved  phonographic  rec- 

ord, whether  formed  as  a  disk  (shown  in  Fig. 
1)  or  a  cylinder.  Fig.  4.  Of  these  two  forms 
that  of  the  disk  is  far  preferable,  because 

40  of  its  facility  of  inexpensive  and  indefinite 
duplication  from  a  single  original. 

As  shown  in  Fig.  1,  the  disk  1  is  formed 
with  a  large  number  of  circular  concentric, 
and  hence  non-communicating,  record-grooves 

45  2,  said  grooves  being  cut  transversely  by  a 
slot  or  channel  3,  which  from  ,the  nature  of 
such  arrangement  is  radial  in  its  relation  to 
the  disk.  Said  disk  is  affixed  to  the  carrier- 
plate  5,  which  is  mounted  upon  a  suitable 

50  revoluble  shaft  9.     This  disk  is  formed  with 

a  notch  7,  engaged  by  a  detent  8,  and  so  nor- 
mally held  with  the  channel  3  in  a  vertical 

position. Carried  by  a  vertically-movable  rod  12  is  a 
sounder-box  10,  with  its  needle  11  resiliently  35 
projecting  into  the  channel  3.     Said  needle 
being  thus  out  of  contact  with  the  disk,  the 
sounder-box  can  be  freely  moved  up  or  down 
to  present  said  needle  to  any  one  of  the  rec- 

ord-grooves 2.  The  needle  being  thus  brought  6d 
into  the  field  of  any  designated  record-groove 
and  the  detent  8  disengaged,  the  disk  can  be 
made  to  revolve,  and  so  audibly  announce 
whatever  message  is  contained  in  such  groove. 
At  the  completion  of  the  revolution  the  notch  65 
7  again  meets  the  detent  8,  and  so  brings  the 
disk  to  rest,  this  invention  being  especially 
designed  for  automatic  weighing-machines  of 
the  kind  set  forth  in  my  companion  applica- 

tion, Serial  No.  76,850,  wherein  the  sounder-  70 
box  10  is  normally  rigid  with  the  platform 
and  rises  and  falls  with  the  latter  whenever 

stepped  thereon.     Hence  were  there  no  chan- 
nel 3  the  sounder-needle  would  soon  become 

injured  and  worn.     By  having  the  channel  3  75 
and  sounder  10  below  the  center  of  the  disk  the 
heavier  the  person  standing  on  the  platform 
the  lower  the  sounder-box  descends, and  hence 
the  heaviest  weights  are  associated  with  the 
record-grooves  of  longest  radius  and  length.   80 
Inasmuch  as  the  names  of  the  larger  weights 
are  expressed  in  more  numerous  words  than 

the  lighter — as  "fifty,"  "one   hundred  and 
ten,"  "one  hundred  and  seventy-five,"  cfcc. — 
the  record-grooves  of  greatest  length  are  there-  85 
bj^  appropriated  for  the  weight-names  of  cor- 

responding length. 
These  record-disks  are  preferably  formed 

from  hard  rubberor  similar  materials,  and  are 
hence  quite  thin.  This  necessitates  that  the  90 

channel  3  be  a  slot  cut  entirely"  through  the 
material  in  place  of  a  mere  depression. 
(Shown  in  Fig.  3.)  To  further  insure  the 
freedom  of  the  sounder-needle  from  injuri- 

ous contact,  I  prefer  to  form  a  corresponding  95 
slot  6  in  the  carrier-plate  5,  as  shown  in  Figs. 
1  and  2. 

To  better  direct  the  sounder-needle  to  a 
designated  record-groove,  I  usually  bevel  the 
edge  of  the  channel  3,  which  moves  toward  loc 
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the  said  needle,  as  shown  at  4  in  the  draw- 
ings. 
What  I  claim  as  my  invention,  and  for 

which  I  desire  Letters  Patent,  is  as  follows, 
5  to  wit: 

1.  A  phonographic  record  containing  paral- 
lel record-grooves  and  a  deep  channel  cutting 

said  grooves  transversely,  for  the  purpose  of 
providing  space  for  the  sounder-needle  to  be 

lo  moved  into  position  to  be  engaged  with  any 
of  said  grooves,  substantially  as  described. 

2.  A  phonographic  record  comprising  a  rev- 
oluble  disk  having  the  concentric  record- 
grooves  upon  its  flat  face,  and  the  radial  slot 

15  cutting  said  record-grooves,  substantially  as 
described. 

3.  A  phonographic  record  comprising  a  rev- 

oluble  body  having  parallel  record-grooves 
therein,  and  a  channel  cutting  transversely 
through  the  latter,  one  side  of  said  channel 
being  beveled  substantially  as  described. 

4.  In  a  phonograph,  the  combination  with  a 
record-disk  having  a  series  of  concentric  rec- 

ord-grooves and  a  radial  slot,  of  a  revoluble 
plate  carrying  said  disk  and  formed  with  a 
slot  corresponding  with  the  slot  in  said  disk, 
substantially  as  described. 

In  testimony  that  I  claim  the  foregoing  in- 
vention I  have  hereunto  set  my  hand  this 

28th  day  of  February,  1902, 
GEORGE  A.  MOORE. 

Witnesses: 
A.  B.  Upham, 
Chas.  a.  Couch. 

20 

25 
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SARAH  WOOD  CLARK,  OF  NEW  YORK,  N.  Y. 

SOUNDING-BOARD. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  713,401,  dated  November  11,  1902. 

Application  filed  April  22,  1902.    Serial  No.  104,106.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Sarah  Wood  Clark,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  New  York,  borough  of  Manhattan, 

5  in  the  county  and  State  of  New  York,  have  in- 
vented a  new  and  Improved  Sounding-Board, 

of  which  the  following  is  a  full,  clear,  and  ex- 
act description. 

This  invention  relates  to  improvements  in 
lo  sounding-boards,  particularly  adapted  for  the 

use  of  violinists  and  other  soloists  playing 
with  a  piano  or  like  accompaniment,  the  ob- 

ject being  to  provide  a  portable  sounding- 
board  that  may  be  placed  where  desired  to  give 

15  the  best  effect  in  spreading  or  giving  force 
and  distance  to  the  musical  sounds. 

I  will  describe  a  sounding-board  embodying 
my  invention  and  then  point  out  the  novel 
features  in  the  appended  claim. 

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  both  the  figures. 
Figure  1  is  a  front  elevation  of  a  sounding- 

25  board  embodying  my  invention,  and  Fig.  2  is 
a  section  on  the  line  2  2  of  Fig.  1. 

Referring  to  the  drawings,  5  designates  the 
sounding-board,  which  is  concavo-convex 
or  substantially  shell-shaped  and  having  a 

30  greater  length  than  width.  It  may  be  made 
of  any  suitable  material — such,  for  instance, 
as  wood,  metal,  or  the  like — and  it  is  sufli- 
ciently  thin  to  properlj^  vibrate  upon  receiv- 

ing the  musical  sounds.     The  sounding-board 
35  is  mounted  on  a  suitable  support,  which,  as 

here  shown,  consists  of  two  legs,  each  leg  con- 
sisting of  telescopic  members  6  7,  the  lower 

ends  of  the  members  7  being  provided  with 

feet  8.  The  member  G  is  held  as  adjusted  with 
relation  to  the  member  7  by  means  of  a  set-  40 
screw  9,  and  on  the  upper  end  of  each  mem- 

ber 6  is  a  rearwardly-extending  arm  10,  hav- 
ing pivotal  connection  with  a  lug  11,  ai-ranged 

at  the  rear  edge  of  the  sounding-board.  By 
this  pivotal  connection  the  board  may  be  ad-  45 
justed  as  to  its  angle  and  held  in  its  adjusted 
position  by  a  thumb-nut  12,  engaging  with  the 

pivot-pin. A  sounding-board  embodying  my  invention 
is  very  light,  and  therefore  maj^  be  readily  50 
moved  from  place  to  place  relatively  to  a  piano 
or  the  like  as  desired,  and  as  the  several  mem- 

bers maj^  be  separated  one  from  another  the 
whole  device  may  be  compactly  folded  for 
transportation.  55 

As  the  board  has  a  much  greater  length  in 
a  horizontal  direction  than  its  width,  the 
greater  volume  of  sound  will  be  deflected  lat- 

erally and  forward. 
Plaving   thus   described   my   invention,  I  60 

claim  as  new  and  desire  to  secure  by  Letters 

Patent — A  sounding-board,  supporting-legs  therefor 
consisting  of  telescopic  members,  clamping- 
screws  for  the  members,  rearwardly-extended  65 
arms  on  the  upper  members,  lugs  on  the  rear 
edge  of  the  board,  pivot-pins  passing  through 
the  lugs  and  arms, and  thumb-nuts  on  the  pins. 

In   testimony  whereof   I  have  signed  my 
name  to  this  specification  in  the  presence  of  70 
two  subscribing  witnesses. 

SARAH  WOOD  CLARK. 

Witnesses: 
Jno.  M.  Ritter, 
C.  R.  Ferguson. 
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United  States  Patent  Office. 

GEORGE  A.  MOORE,  OF  BROOKLINE,  MASSACHUSETTS. 

PHONOGRAPH. 

SPECIFICATION  forming'  part  cf  Letters  Patent  No.  713,477,  dated  November  11,  1902. 

Application  filed  MaToh  27, 1902.    Serial  No.  100,158.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  A.  Moore,  a 

citizen  of  the  United  States,  and  a  resident 
of  Brookline,  in  the  county  of  Norfolk,  State 

5  of  Massachusetts,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  full,  clear,  and  ex- 

act description. 
In  companion  applications  of  mine.  Serial 

lo  Nos.  97,281  and  97,283, 1  have  set  forth  means 
whereby  any  one  of  a  selected  number  of 
statements  can  be  audibly  announced,  the 
particular  means  comprising  a  phonographic 
record  containing  such  statements  in  order 

15  thereon  and  a  phonographic  sounder  adjust- 
able to  present  its  stylus  to  the  particular 

record-groove  desired.  In  the  construction 
referred  to  the  sounder  is  movable  in  a  fixed 

line  parallel  with  the  record-face  and  pre- 
20  sents  the  stylus  to  any  record-groove  without 

dragging  its  point  over  the  grooves.  The  rec- 
ord is  formed  with  a  channel  cutting  the 

grooves  transversely  and  is  normally  held 

with  such  channel  beneath  the  stj'lus. 
25  The  object  of  my  present  invention  is  the 

construction  of  means  whereby  the  stylus 
can  be  similarly  preventevl  from  dragging 
across  the  record-grooves,  but  without  re- 

quiring the  record  to  be  formed  with  a  stylus- 
30  receiving  channel.  My  construction  for  this 

purpose  consists,  essentially,  in  having  the 
sounder,  while  movable  parallel  with  the  rec- 

ord-face, to  be  resiliently  pressed  toward  said 
face  and  then  in  jDroviding  the  record  with 

35  means  for  temporarily  pressing  the  sounder, 
with  its  stylus,  out  of  contact  with  the  rec- 

ord-grooves upon  the  completion  of  each  ro- 
tation of  the  record. 

Referring  to  the  drawings  forming  part  of 
40  this  specification.  Figure  1  is  a  face  view  of 

a  record-disk  and  sounder  arranged  in  ac- 
cordance with  vl^y  invention.  Fig.  2  is  a  sec- 

tional elevation  of  the  same  on  the  line  X  X 
in  Fig.  1.     Fig.  3  is  a  horizontal  section  of 

45  the  same,  but  with  the  larger  part  of  the  rec- 
ord broken  off. 

While  my  invention  can  be  applied  to  cy- 
lindrical records,  I  illustrate  it  iu  connection 

with  a  disk  record  1,  fixed  upon  a  revoluble 
50  carrier-plate  5.  In  the  face  of  this  disk  are 

the  record-grooves  2,  arranged  in  concentric 
circles  and  preferably  containing  a  series  of 

weight  expressions,  as  set  forth  in  my  said 
companion  applications.  Each  record-groove 
therefore  contains  a  single  statement  audibly  55 
announced  by  a  single  turn  of  the  record 
when  in  engagement  with  the  stylus  11  of 
the  sounder  10.  To  normally  retain  the  rec- 

ord-disk,  with  its  record -groove  starting- 
points,  close  to  the  stylus,  the  record-carrier  5o 
5  is  formed  with  a  notch  7,  engaged  by  a  de- 

tent 8.  By  depressing  said  detent  the  rec- 
ord-disk is  permitted  to  revolve  until  said 

notch  comes  around  and  again  is  brought  to 
rest  by  the  detent.  65 

Thus  far  described  the  construction  is  sub- 
stantially the  same  as  that  set  forth  in  my 

said  companion  applications,  my  present  im- 
provements being  as  follows:  The  rod  21  is 

connected  with  the  platform  of  the  weighing-  70 
machine  upon  which  my  invention  is  used 
and  has  a  pivoted  extension  20  rising  from 
the  upper  end  thereof.  Said  rod  extension 
20  is  held  from  lateral  displacement  by  a  slot 
in  the  plate  26,  carried  by  the  fixed  block  25,  75 
and  is  resiliently  pressed  back  toward  the 
disk  1  by  the  leaf-spring  2-4.  The  sounder  10 
is  rigidlj'  secured  to  this  rod  extension  by  a 
suitable  arm  14.  Hence  as  the  rod  21  rises 

and  falls  with  the  depressions  of  the  weigh-  80 
ing-machine  platform  the  sounder  is  similarly 
reciprocated  over  the  face  of  the  record,  while 
by  moving  the  rod  extension  against  the  pres- 

sure of  the  spring  24  the  sounder  is  with- 
drawn from  contact  with  the  record;  other-  85 

wise  the  sounder  -  stylus  remains  pressed 
against  the  record-disk.  To  thus  automatic- 
allj^  disengage  the  sounder-stylus  from  the 
record  when  the  latter  is  at  rest  and  to  per- 

mit such  engagement  when  the  I'ecord  is  ro-  90 
fating,  I  provide  the  carrier-plate  5  with  a 
projection  or  boss  6,  adapted  to  come  behind 
the  rod  extension  20  when  the  notch  7  is  in 

conjunction  with  the  detent  8  and  to  there- 
by press  said  extension  just  far  enough  to  95 

hold  the  sounder-stylus  out  of  possible  con- 
tact with  the  record.  Said  boss  being  of  lim- 
ited extent  and  formed  with  sloping  ends  in 

the  direction  of  the  disk's  periphery,  the  in- stant the  record  is  released  from  the  detent  100 

and  begins  to  revolve  the  rod  extension  set- 
tles gradually  back  and  presents  the  sounder- 

stylus  to  the  record-groove  in  line  therewith. 
As  the  record-disk  completes  its  revolution 
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said  boss  comes  again  beneath  said  extension 
and  raises  the  stylus  away  from  all  contact, 
as  shown  in  Fig.  3.  In  this  manner  the 
sounder  is  perfectly  free  to  rise  and  fall  as 

5  people  step  on  and  off  the  weighing-machine 
platform;  but  the  instant  the  record  starts  to 
turn  after  the  introduction  of  a  designated 
coin,  as  set  forth  in  my  said  companion  ap- 

plication Serial  No.  97,281,  then  thesounder- 
lo  stylus  contacts  with  the  record,  and  the 

weight  is  audibly  announced. 
Although  I  have  described  the  boss  6  as 

formed  upon  the  carrier-plate  5,  it  is  evident 
that  the  same  can  be  constructed  on  or  fas- 

15  tened  to  the  record-disk  1  itself,  or  a  projec- 
tion performing  the  functions  of  said  boss 

can  be  carried  to  revolve  with  the  record- 
disk  and  the  carrier-plate  without  being  actu- 

ally secured  to  either;  but  I  prefer  the  con- 
20  struction  illustrated  on  account  of  its  supe- 

rior simplicity  and  economy  of  manufacture. 
What  I  claim  as  my  invention,  and  for 

which  I  desire  Letters  Patent,  is  as  follows, 
to  wit: 

25  1.  The  combination  with  a  phonographic 

record,  of  a  sounder  resilientlj'^  pressed  toward 
the  face  of  said  record  but  adjustable  in  a  line 
parallel  with  the  face  of  the  latter,  and  means 

carried  with  said  i-ecord  constructed  to  press 
30  the  sounder  away  therefrom  at  a  designated 

point  of  each  rotation  of  the  record,  substan- 
tiallj'  as  described. 

2.  The  combination  with  a  phonographic 
record,  of  a  sounder  resiliently  pressed  toward 

35  the  face  of  said  record  but  adjustable  in  a  line 
parallel  with  the  face  of  the  latter,  and  a  boss 
carried  with  said  record  and  pressing  the 
sounder  away  from  the  record  at  a  designated 

point  of  the  latter's  rotation,  substantially  as 
40  described. 

3.  The  combination  with  a  phonographic 
record,  of  a  rod  parallel  with  the  face  of  the 
record  and  longitudinally  movable,  resilient 
means  pressing  the  upper  part  of  said  rod  to- 

ward the  face  of  the  record,  a  sounder  carried 

upon  the  upper  part  of  said  rod  and  construct- 
ed to  have  its  stylus  normally  contact  with 

the  record,  and  means  carried  with  said  rec- 
ord constructed  to  engage  said  rod  and  press 

the  sounder  away  from  the  record  at  a  desig- 
nated point  of  the  latters  rotation,  substan- 
tially as  described. 

4.  The  combination  with  a  record-disk,  of  a 
revoluble  carrier-plate  therefor  having  a  boss 
upon  its  face  near  its  periphery,  a  rod  paral- 

lel with  the  face  of  the  record-disk  and  longi- 
tudinally movable,  resilient  means  pressing 

the  upper  part  of  said  rod  toward  the  record- 
disk,  and  a  sounder  carried  upon  the  upper 
part  of  said  rod  and  constructed  to  have  its 
stylus  normally  contact  with  the  record;  said 
boss  acting  to  engage  said  rod  and  press  the 
sounder  away  from  the  record  at  a  designated 
point  of  its  rotation,  substantiallj^  as  de- 
scribed. 

5.  The  combination  with  a  record-disk,  of  a 
revoluble  carrier -plate  therefor  having  the 
notch  in  its  periphery  and  the  boss  near  said 
notch,  a  detent  engaging  said  notch,  a  longi- 

tudinally-movable rod  having  the  pivoted  rod 
extension  parallel  with  the  face  of  the  record- 
disk,  means  resiliently  pressing  the  upper 
part  of  said  rod  extension  toward  the  record, 
and  a  sounder  carried  upon  the  upper  part  of 
said  rod  extension  and  having  its  stylus  nor- 

mally contacting  with  said  record;  said  boss 
being  constructed  to  engage  said  rod  exten- 

sion and  press  the  sounder-stylus  out  of  con- 
tact with  the  record-disk  when  said  notch 

reaches  said  detent,  substantiallj'^  as  de- scribed. 

In  testimony  that  I  claim  the  foregoing  in- 
vention I  have  hereunto  set  my  hand  this  25th 

day  of  March,  1902. 
GEORGE  A.  MOORE. 

Witnesses: 
Lowell  M.  Maxham, 
a.  b.  ijpham. 
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SPECIFICATION  lormiag  part  of  Letters  Patent  No.  713,592,  dated  November  18, 1902. 

Applicationfiled  June  27, 1902.    Serial  No.  113,442,    (No  model.) 

I'o  all  whoin  it  may  concern: 
Be  it  known  that  I,  Winant  Van  Zant 

Pearce  Bradley,  a  resident  of  Toledo,  in 
the  county  of  Lucas  and  State  of  Ohio,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Sound-Boxes;  and  I  do  hereby  de- 

clare the  following  to  be  a  full,  clear,  and  ex- 
act description  of  the  invejition,  such  as  will 

enable  others  skilled  in  the  art  to  which  it 
ID  pertains  to  make  and  use  the  same. 

This  invention  relates  to  the  part  of  talk- 
ing-machines commonly  called  the  "sound- 

box," The  main  object  of  the  invention  is  to 
simplify  and  improve  such  sound-boxes. 

15  In  the  drawings,  Figure  1  is  a  plan  view  of 
the  sound-box.  Fig.  2  is  a  sectional  view  on 
line  2  2.  Fig.  3  is  a  side  view  of  the  sound- 

box, and  Fig.  4  is  a  partial  section  showing  a 
modification. 

20  1  indicates  the  sound-box;  2,  the  acoustic 
diaphragm,  preferably  of  mica;  3,  an  elastic 
packing,  as  a  rubber  ring,  around  the  edge  of 
the  diaphragm,  the  diaphragm  and  rubber 
ring  fitting  into  the  sound-box  and  resting 

«S  against  shoulder  4.  Within  the  sound-box 
outside  of  the  diaphragm  is  a  spring-wire  ring 
6,  divided  at  one  point,  as  at  7,  and  when  in 
place  is  compressed,  whereby  it  is  given  suffi- 

cient elasticity  to  hold  it  in  place  against  the 
30  diaphragm  by  the  pressure  of  the  spring 

against  the  smooth  plain  inner  surface  of  the 
sound-box.  It  is  not  essential,  however,  that 
said  inner  surface  be  smooth  or  that  it  be 
plain.     As  shown  in  Fig.^of  said  surface  may 

35  be  provided  with  a  depr«^sion  8,  which  will 
assist  in  holding  the  ring  in  place. 

The  rim  of  the  sound-box  is  provided  with 
a  notch  9,  extending  nearly  to  the  diaphragm. 

Supported  in  said  notch  bj"  a  pin  10  in  a  hole  in 
40  a  wall  of  the  box  is  a  block  11,  carrying  the 

spring  12,  which  rests  on  the  diaphragm  at  its 
center,  preferably  on  a  pellet  of  adhesive  ma- 

terial. 13  is  a  screw  for  fastening  pin  10  in 
any  position  to  which  it  is  adjusted.     By  ad- 

45  justing  said  pin,  and  thereby  the  pressure  of 
spring  12  on  the  diaphragm,  th,e  tone  of  the 
sound-box  can  be  conveniently  varied. 
When  inserting  spring-ring  6,  the  division 

7  is  placed  radially  in  line  with  the  notch  in 

the  soand-box.     Hence  it  does  not  interfere  50 
with  the  block  11,  which  block  is  provided 
with  a  hole  to  receive  a  reproducing-poiut  and 
a  fastening  -  screw  therefor  in  well  -  known 
manner. 

I  am  aware  that  a  body  carrying  an  operat-  55 
ing-point  having  a  part  bearing  on  the  cen- 

ter of  the  diaphragm  and  a  part  adapted  to 
be  secured  to  the  sound-box  on  the  outside 
thereof  by  a  screw  and  elongated-slot  connec- 

tion has  heretofore  been  proposed.  My  in-  60 
vention,  however,  relates  to  my  novel  and  use- 

ful improvements. 

I  claim — 1.  The  combination  of  a  sound-box  for  talk- 
ing-machines, said  box  having  a  rim,  there  be-  65 

ing  a  notch  in  the  rim,  a  reproducing-point- 
earrying  body  supported  in  the  notch,  a  spring 
also  carried  by  said  body  and  pressing  on  the 
diaphragm,  and  a  spring-ring  in  the  box  over 
the  diaphragm  to  hold  it,  the  spring-ring  be-  70 
ing  divided  at  the  part  corresponding  to  the 
said  notch  in  the  rim. 

2.  The  combination  of  asound-box  for  talk- 
ing-machines, a  diaphragm  therein,  a  repro- 

ducing-point-carrying  body,  a  spring  carried  75 
by  said  body  and  pressing  on  the  diaphragm, 
a  pin  extending  from  said  body  into  a  hole 
in  the  box,  a  lock-screw  at  an  angle  to  the  pin 
and  adapted  to  lock  the  pin  in  any  adjusted 

position,  whei'eby  the  sound  of  the  box  may  80 
be  varied  by  such  adjustment. 

3.  The  combination  of  a  sound-box  for  talk- 
ing-machines, a  diaphragm  therein,  a  repro- 

ducing-point-carrjang  body,  a  spring  carried 
by  said  body  and  pressing  on  the  diaphragm,  85 
a  hole  in  the  end  of  the  sound-box,  a  pin  ex- 

tending from  the  rear  side  of  said  body  in- 
side of  the  periphery  of  the  box  and  extend- 

ing into  said  hole  in  the  end  of  the  box,  and 
a  lock-screw  at  an  angle  to  the  pin  and  adapted  90 
to  lock  the  pin  in  adjusted  position. 

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

ing witnesses. 
WliXANT  VAN  ZANT  PEAKCE  BRADLEY. 

Witnesses: 
Clem  V.  Wagner, 
L.  M.  Williamson. 
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To  all  luhom  it  may  concern: 
Be  it  known  that  I,  LouiS  P.  Valiquet,  a 

citizen  of  the  United  States,  and  a  resident  of 
New  York,  in  the  county  of  New  York  and 

5  Stateof  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Connectors  for 
the  Horns  and  Sonnd-Boxes  of  Talking-Ma- 

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

lo  Heretofore  the  connection  of  the  horns  of 

talking-machines  with  the  sound-box  has  been 
by  means  of  a  sleeve  of  leather  or  other  non- 
sonorons  material  of  such  nature  that  sound 
vibrations  would  not  be  emitted  or  transmit- 

15  ted  to  or  from  the  sound-box.  Theseconnec- 
tions  are  unstable,  expensive,  and  difficult 
in  the  matter  of  making  them  to  properly  and 
uniformly  fit  the  horn  and  neck  of  the-sound- 
box. 

20  The  object  of  my  invention  is  to  provide  a 
horn  and  sound-box  connection  or  connec- 

tor which  shall  possess  the  advantages  of  the 
leather  connection  and  at  thesame  time  obvi- 

ate its  disadvantages;  and  to  this  end  my  in- 
25  vention  consists  in  the  metal  horn  and  sound- 

box connector,  as  hereinafter  described  and 
claimed  and  in  the  special  construction  of  the 
same. 

la  the  accompanying  drawings,  to  which 
30  reference  is  made  and  which  form  a  part  of 

this  specification.  Figure  1  is  a  plan  view  of 
a  talking-machine  horn  and  sound-box,  show- 

ing my  new  connector  applied  thereto,  a  por- 
tion of  the  horn  being  broken  away.     Fig.  2 

35  isaplan  view  of  the  connector.  Fig.  3  shows, 
slightly  enlarged,  the  metal  blank  for  the  con- 

nector as  it  comes  from  the  blanking-die;  and 
Fig.  4  is  a  plan  view  of  the  sections  after  the 
blank  comes  from  the  press  or  forming-die. 

40      In  the  drawings,  2  designates  the  horn;  3, 
the  sound-box,  provided  with  a  neck. 

4  and  5  designate  the  connector. 
The  connector  is  formed  of  a  metal  blank 

6,  stamped  out  in  a  blanking-die  in  the  form 
45  shown  in  Fig.  3,  the  same  having  the  notch 

G'',  the  diverging  curved  edges  6**  Q^,  the  op- 
posite diagonal  edges  6*=  6'=,the  marginal  inden- 

tations 6''  G'',  the  projections  6^  6%  and  the 
main  lower  edge  6^     The  blank  is  then  struck 

50  up  in  a  forming-die  into  the  shape  shown  in 
Fig.  4 — that  is  to  say,  formed  into  the  curved 

and  semicylindrical  sections  7  7,  united  by 

the  web  8,  and  each  with  a  flat  ear  or  lug  6^, 
one  of  which  is  to  be  perforated,  the  other 
screw-tapped  to  receive  the  thumb-nut  9,  as  ̂ 5 
shown  in  Figs.  1  and  2.  It  is  found  expedient 
to  reinforce  one  of  the  said  lugs,  the  one 
which  is  screw-tapped,  by  a  plate  10  to  give 
the  thumb- nut  a  firmer  hold,  and  this  is 
brazed  or  soldered  to  the  outer  surface  of  the  60 

screw-tapped  end,  as  shown  in  Fig.  2. 
The  semicylindrical  sections  7  7  are  closed 

together,  bending  the  web  8,  and  the  edges 
C*  &"  brazed  or  soldered.  Brazing  or  solder- 

ing is  also  applied  to  the  edges  12  12  down  to  65 

a  point  adjacent  to  the  lugs  6'^  6*^,  the  remain- 
der being  left  open  to  form  flexible  jaws  to 

be  relaxed  and  closed  by  the  thumb-nut  9, 
the  web  8  tending  as  a  spring  to  open  the  jaws 
whenever  the  nut  is  relaxed  or  turned  back.  70 
When  so  turned  back,  the  neck  4  of  the 
sound-box  may  be  readily  inserted,  and  by 
turning  the  thumb-nut  bound  firmly  in  place, 
so  that  no  jar  or  rattle  can  take  place. 

The  horn  end  of  the  connector  is  by  pref-  75 
erence  finished   with  a  collar  13,  having  a 
screw-threaded  flange  14  to  fit  into  the  screw- 
threaded  end  of  the  horn,  so  that  the  connec- 

tor can   be  readily  attached   and   detached 
from  the  horn,  enabling  horns  to  be  nested  80 
for  shipment,  the  connectors  being  packed 
separatelj^;  but  I  do  not  limit  myself  to  this     • 
construction,  as  the  connectors  may  be  per- 

manently'^ attached  to  the  horn  by  soldering, 
or  other  means  of  attachment  may  be  em-  85 
ployed;  nor  do  I  limit  myself  to  the  use  of 
a  thumb-nut  for  binding  the  connector  upon 
the  neck  of  the  sound-box,  as  other  suitable 
fastening  may  be  employed. 

Having  thus  described  my  invention,  what  90 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  The  combination  with  the  sound-box  and 
horn  of  a  talking-machine,  of  a  metal  connec- 

tor fastened  at  one  end  to  the  horn,  and  95 
formed  with  a  clamp  at  the  other,  and  a  fas- 

tening device  applied  to  said  clamp  for  bind- 
ing the  same  upon  the  neck  of  the  sound-box, 

substantially  as  described. 
2.  A  horn  and  sound -box  connector  the  100 

same  consisting  of  two  curved  and  semicylin- 
drical sections  united  by  a  web  at  one  side, 
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finished  at  one  end  to  connect  with  the  horn, 
the  sections  being  open  opposite  the  web,  and 
a  fastening  device  for  binding  the  sections 
upon  the  neck  of  the  sound-box,  substantially 
as  described. 

3.  A  horn  and  sound-box  connector  formed 
with  a  screw-thread  at  one  end  and  a  clamp 
at  the  other  combined  with  a  fastening  de- 

vice for  binding  the  clamp  upon  the  neck  of 
the  sound-box,  substantially  as  described. 

4.  A  blank  for  a  horn  and  sound-box  con- 

nector formed  with  the  notch  G^,  curved  edges 

6**  6^,  diagonal  edges  6%  6%  recesses  6"^  6'',  pro- 
jections G*'  6""  and  edge  6^,  substantially  as 

shown  and  described. 
5.  The  curved  and  seraieylindrical  sections 

7  7  each  having  a  flat  marginal  end  6''  at  one 
end,  the  straight  portions  of  the  sections  be- 

ing united  by  the  web  8,  substantially  as  and 
for  the  purposes  set  forth. 

LOUIS  P.  VALIQUET. 
Witnesses: 

Adolf  Schmineker, 
W.  H.  Ptjmpheby. 
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Application  filed  Jnne  ]6|  1900,    Serial  No.  20,655.  (No  specimens,) 

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

zen of  the  United  States,  residingat  Llewellyn 
Park,  ia  the  county  of  Essex  and  State  of  New 

S  Jersey,  have  invented  a  certain  new  and  use- 
ful Process  of  Coating  Phonograph-Records, 

(Case  No.  ],038,)  of  which  the  following  is  a 
specification. 
My  invention  relates  to  an  improved  proc- 

"o  ess  of  the  general  type  described  by  rae  in 
my  Patent  No.  526,147,  dated  September  18, 
1894,  my  process  being  adapted  for  covering 

phonograph-records  with  an  infinitesimall}'^ 
thin  film  of  metal  on  which  a  heavier  coating 

15  can  be  obtained  by  electrodeposition  in  order 
that  a  matrix  or  mold  of  the  record  can  be 
secured  for  subsequent  use  in  processes  of 
duplicating  such  records. 

The  value  of  my  process  for  the  coating  of 
20  phonograph-records  resides  in  the  fact  that 

the  deposited  film  is  so  minutely  thin  as  to  be 
accurately  deposited  upon  all  portions  of  the 
record,  so  that  an  absolutely  accurate  matrix 
or  mold  can  be  secured. 

25  In  my  patent  in  question  I  describe  a  proc- 
ess of  securing  a  metallic  deposit  upon  any 

desired  material,  consisting  in  maintaining 
the  material  in  an  exhausted  atmosphere  and 
in  securing  the  deposit  by  the  formation  of  a 

30  practically  continuousare  between  two  bodies 
of  the  metal  of  which  the  deposit  is  to  be 
made,  whereby  said  metal  will  be  vaporized 
and  the  vapor  deposited  upon  the  desired  ma- 

terial.    I  find  in  practice  that  the  employ- 
35  ment  of  an  electric  arc  for  vaporizing  the 

metal,  as  suggested  in  my  patent,  is  open  to 
the  objection  of  being  slow,  and  unless  the 
process  is  carried  on  with  great  care  the  de- 

posit is  not  entirely  uniform,  while  there  is 
40  danger  of  injuring  the  very  delicate  phono- 

graphic-record surface,  particularly  from  the 
heat  of  the  arc.  I  find  that  the  rapiditj'  of 
the  process  is  increased  and  the  character  of 
the  deposit  improved  if  the  vaporization  of 

45  the  metal  is  effected  by  maintaining  between 
two  electrodes  of  the  metal  a  silent  discharge 
of  electricity  of  high  ten,sion,  such  as  maybe 
produced  from  an  induction-coil  of  large  ca- 

pacity or  from  any  induction-machine  of  ap- 
50  proved  type,  such  as  the  llelmholtz  induction- 

machine.  The  creation  of  a  silent  or  pi-acti- 
cally  silent  discharge  between  two  electrodes 

results  in  the  vaporization  of  the  metal  and  its 
rapid  and  more  direct  deposit  upon  a  phono- 

graph-record supported  between  the  elec-  55 
trodes  than  is  the  case  in  the  patent.  When 
a  silent  discharge  is  effected  between  the  elec- 

trodes, the  vaporized  metal  is  carried  by  the 
discharge  directly  toward  and  upon  the  rec- 

ord to  be  coated.  Instead  of  establishing  a  60 
silent  discharge  between  the  electrodes  a 
brush  discharge  maybe  maintained  between 
them  for  securing  the  same  result. 

In  effecting  the  coating  of  a  metal  upon  the 
phonograph-record  uniformity  is  secured  by  65 
rotating  the  latter  with  respect  to  the  elec- 

trodes. My  present  invention  contemplates, 
therefore,  the  rotation  of  the  record  to  be 
coated  with  respect  to  the  electrodes  in  order 
that  this  result  may  be  secured.  Since  the  70 
proper  vaporization  of  the  metal  is  effected 
only  in  the  presence  of  a  vacuum,  preferably 
of  high  degree,  I  prefer  in  the  carrying  out 
of  my  process  to  effect  the  rotation  of  the 
record  to  be  coated  by  a  magnet  movable  ex-  75 
teriorly  of  the  vacuum-chamber  and  attract- 

ing an  armature  connected  to  the  object,  and 

my  present  process  in  its  preferred  form  con- 
templates such  an  operation. 

In  order  that  my  process  may  be  better  un-  80 
derstood,  attention  is  directed  to  the  accom- 

panying drawing,  forming  part  of  this  speci- 
fication, and  which  shows  an  improved  appa- 

ratus for  carrying  my  process  into  effect. 
1  represents  a  base,  and  2  a  vacuum  cham-  85 

ber  or  jar,  fitted  with  an  air-tight  joint  upon 
the  base. 

3  is  a  pipe  connected  to  the  interior  of  the 
jar  and  by  means  of  which  air  may  be  ex- 

hausted therefrom  in  any  suitable  way,  as  by  90 
an  air-pump  or  bj'aSprengel  vacuum-pump, 
the  latter  being  preferable,  since  a  high  vac- 

uum is  desirable  in  the  operation.  When 
the  vacuum  has  been  secured,  it  is  retained 
by  closing  a  valve  4  in  the  pipe  3  or  by  main-  95 
taining  the  vacuuni-pumpin  constant  opera- 
tion. 

5  5  represent  two  supporting-arms,  made, 
preferablj',  of  glass  and  leading  up  within 
the  interior  of  the  jar  or  vacuum-chamber,  loc 
said  .supporting-arms  being  preferablj'  fur- 

ther insulated  from  the  base  by  means  of 
hard-rubber  insulating-bushings  G.  A  con- 

ductor 7  leads  up  within  each  of  the  support- 
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iog-arras  and  is  formed  with  a  hook  8  at  its 
upper  end.     Suspended  from  each  hook  is  an 
electrode  9  of  the  metal,  preferably  gold,  to 
be  deposited  upon  the  record  to  be  coated, 

5  such  electrodes  being  preferably  in  the  form 
of  thin  wires  or  strips  of  foil  of  such  metal. 

10  is  a  standard  mounted  between  the  elec- 
trodes and  carrying  a  rotatable  head  11  at  its 

upper  end,  said  head  having  a  tapered  pe- 
lo  riphery,  from  which  is  supported  a  phono- 

graph-record 12,  having  a  tapered  bore,  as  is 
common.     The  record  may  be  supported  in 
any  other  way. 

13  is  an  iron  or  steel  armature  carried  by 
IS  the  rotatable  head  11  and  adapted  to  be  at- 

tracted by  a  magnet  14,  rotatable  on  the  ex- 
terior of  the  vacuum-chamber.  An  ordinary 

horseshoe-magnet  may  be  convenientlj'  used 
for  the  purpose.     I  illustrate  the  magnet  14 

2o  as  being  supported  by  an  arm  15  from  a  shaft 
16,  carried  by  a  suitable  bracket  17  and  ro- 

tated by  a  pulley  18. 
In  operation  a  silent  or  brush  discharge  is 

established  between  the  electrodes  9  9  in  hny 
25  suitable  way — as,  for  example,  by  connect- 

ing the  conductors  7  with  the  secondary  of  a 
large  induction-coil  19,  the  primary  20  of 
which  is  included  in  a  vibrator  21  and  a  source 
of  current  22.     The  brush  or  silent  discharge 

30  being  established  between  the  electrodes  and 
the  magnet  14  being  rotated  on  the  exterior 
of  the  vacuum-chamber  to  attract  the  arma- 

ture 13,  the  record  to  be  coated  will  be  rotated 
between  the  electrodes,  while  the  metal  va- 

35  porized  by  the  discharge  will  be  deposited 
upon  said  record  in  the  form  of  an  infinitesi- 
mally  thin  and  practically  uniform  film. 
When  the  phonograph  -  cylinder  has  been 
coated,  it  is  removed  and  placed  in  a  plating- 

40  bath,  so  as  to  receive  a  heavier  deposit  by  a 
process  of  electrodeposition,  after  which  the 
original  record  is  removed,  either  by  melting 
it  out  or  by  shrinking  it  from  the'  deposited 
metal,  whereby  an  absolutely  accurate  matrix 

45  or  rtiold  of  the  original  record  is  secured. 
Having  now  described  my  invention,  what 

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

1.  The  process  of  making  a  matrix  or  mold 
50  of  a  phonograph -record,  which  consists  in 

maintaining  the  record  in  an  exhausted  cham- 
ber in  proximity  to  an  electrode  of  the  metal 

of  which  the  deposit  is  to  be  made,  and  in  es- 
tablishing a  silent  or  brush  electrical  dis- 

55  charge  between  said  electrode  and  a  second 
-  electrode  placed  on  the  other  side  of  the  pho- 

nograph-record whereby  the  latter  will  be  lo- 
cated between  said  electrodes,  substantially 

as  set  forth. 
60  2.  The  process  of  making  a  matrix  or  mold 

of  a  phonograph -record,  which  consists  in 
maintaining  the  record  in  an  exhausted  cham- 

ber between  two  electrodes  of  the  metal  of 

which  the  deposit  is  to  be  made,  and  estab- 
lishing a  silent  or  brush  electrical  discharge  65 

between  said  electrodes,  substantially  as  set 
forth. 

3.  The  process  of  making  a  matrix  or  mold 
of  a  phonograph -record,  which  consists  in 
rotating  the  record  in  an  exhausted  chamber  70 
between  two  electrodes  of  the  metal  of  which 
the  coating  is  to  be  secured,  and  maintaining 
between  said  electrodes  a  silent  or  brush  elec- 

trical discharge,  substantially  as  set  forth. 
4.  The  process  of  making  a  matrix  or  mold  75 

of  a  phonograph -record,  which -consists  in 
supporting  the  record  in  an  exhausted  cham- 

ber between  two  electrodes  Ot  the  metal  to  be 
deposited,  in  establishing  a  silent  or  brush 
electrical  discharge  between  said  electrodes,  80 
and  in  rotating  the  record  magnetically  from 
the  exterior  of  the  chamber,  substantially  as 
set  forth. 

5.  The  process  of  making  a  matrix  or  mold 
of  a  phonograph -record,  which  consists  in  85 
maintaining  the  record  in  an  exhausted  cham- 

ber in  proximity  to  a  metallic  electrode,  in  es- 
tablishing a  silent  or  brush  electrical  dis- 

charge between  said  electrode  and  a  second 
electrode  placed  on  the  other  side  of  the  rec-  90 
ord  whereby  the  latter  will  receive  a  metallic 
deposit,  then  in  electroplating  on  said  metal- 

lic deposit,  and  finally  in  removing  the  origi- 
nal record  from  the  matrix  so  secured,  sub- 

stantially as  set  forth.  95 
Q.  The  process  of  making  a  matrix  or  mold 

of  a  phonograph- record,  which  consists  in 
maintaining  a  phonograph-record  in  an  ex- 

hausted chamber  between  two  metallic  elec- 
trodes, establishing  a  silent  or  brush  elec-  100 

trical  discharge  between  said  electrodes 
whereby  a  metallic  coating  will  be  deposited 
on  the  record,  then  in  electroplating  upon 
said  metallic  coating,  and  finally  in  removing 

the  phonograph-record  from  the  matrix  so  se-  105 
cured,  substantially  as  set  forth. 

7.  The  process  of  making  a  matrix  or  mold 
of  a  phonograph -record,  which  consists  in 
rotating  a  phonograph-record  in  an  exhausted 
chamber  between  two  metallic  electrodes,  in  no 
maintaining  between  said  electrodes  a  silent 
or  brush  electrical  discharge  whereby  a  me- 

tallic coating  will  be  deposited  on  said  rec- 
ord, then  in  electroplating  upon  said  metallic 

coating,  and  flnalljMn  removing  the  record  115 
from  the  matrix  so  secured,  substantially  as 
set  forth. 

This  specification  signed  and  witnessed  this 
15th  day  of  May,  1900. 

THOMAS  A.  EDISON. 

Witnesses: 
J.  F.  Randolph,  ^ 
W.  Mallory. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Jordan  E.  Storms,  Ji-., 
a  citizen  of  the  United  States,  residing  at 
Yonkers,  in  the  county  of  Westchester  and 

5  State  of  New  York,  have  invented  new  and 
useful  Improvements  in  Collapsible  Phono- 

graph Horns  or  Megaphones,  of  which  the  fol- 
towing  is  a  specification. 

This  invention  relates  to  a  collapsible  pho- 
ro  nograph  horn  and  megaphone,  and  the  pur- 

pose of  the  same  is  to.providea  device  of  this 
class  which  may  be  reduced  to  compact  form 
for  convenience  in  transporting  it  from  one 
place  to  another  or  for  storing  it  when  not  in 

15  use  and  capable  of  ready  distension  or  ar- 
rangement in  shape  for  use. 

The  invention  consists  in  the  construction 
and  arrangement  of  the  several  parts,  which 
will  be  more  fnlly  hereinafter  described  and 

20  claimed. 
In  the  drawings.  Figure  1  is  a  longitudinal 

vertical  section  of  a  phonograph  horn  or  meg- 
aphone embodying  the  features  of  the  inven- 

tion.    Fig.  2  is  a  front  end  elevation  of  the 
25  rear  end  member  of  the  improved  device. 

Fig.  Sis  a  front  elevation  of  the  mouth  or  bell 
end  of  the  horn  or  megaphone.  Fig.  4  is  a  de- 

tail perspective  view  of  a  holding-bar  carried 
\>y  the  rear  end  member  of  the  device  for  en- 

30  gagement  with  the  rear  terminal  of  an  ex- 
panding-rod.  Fig.  5  is  a  detail  perspective 
view  of  the  rear  extremity  of  the  expanding- 
rod.  Fig.  6  is  a  longitudinal  vertical  section 
of  a  tension  -  screw  for  the  expanding  -  rod. 

35  Fig.  7  is  a  section  through  a  brace  carried  by 
the  mouth  or  bell  end  of  the  improved  de- 

vice, showing  a  socket  therein  for  the'  recep- 
tion of  the  point  of  the  tension-screw. 

Similarnumeralsof  reference  are  employed 
40  to  indicate  corresponding  parts  in  the  several 

views. 
The  numeral  1  designates  the  rear  end 

member,  formed  of  metal  and  simulating  in 
contour  the  attaching  end  of  the  ordinary 

45  phonograph-horn  or  the  mouthpiece  of  a  meg- 
aphone. This  member  1  is  formed  with  an 

outstruck  circumferential  bead  2  near  the 

front  end  thereof,  and  extending  diametric- 
ally across  the  said  front  end  is  a  holding- bar 

50  3,  having  a  slot  4  in  the  center  thereof  open- 
ing out  toward  the  front.     The  improved  de- 

vice also  comprises  a  flared  mouth  or  bell  0, 
formed  of  metal  and  having  its  rear  terminal 
constructed  with  a  circumferential  groove  6, 
a  strengthening-rib  7  being  located  in  the  55 
mouth  or  bell  5  adjacent  to  the  groove  6  and 
of  circular  form  to  stiffen  the  said  mouth  or 
bell  and  hold  the  latter  in  proper  shape.  The 
body  8  of  the  improved  horn  or  megaphone 
is  constructed  of  leather  or  other  suitable  ma-  60 
terial  and  shaped  so  that  it  will  flare  toward 
its  front  extremity.  This  body  8  is  tubular, 
as  will  be  readily  understood,  and  the  rear 
extremity  thereof  is  drawn  over  the  front  end 
of  the  member  1  and  secured  to  the  latter  by  65 
a  winding  9,  of  cord  or  wire,  applied  over  the 
rear  extremity  of  the  body  in  rear  of  the  bead 
2.  The  front  end  of  the  body  8  is  secured  to 
the  mouth  or  bell  5  by  a  winding  10,  of  cord 
or  wire,  applied  thereover  and  forcing  it  into  70 
the  groove  C,  and  the  parts  are  so  propor- 

tioned that  the  body  8,  together  with  the 
member  1,  maybe  collapsed  and  pressed  into 
and  held  by  the  mouth  or  bell  5. 
Extending  diametrically  across  the  front  75 

of  the  mouth  or  bell  5  is  a  brace-bar  11,  hav- 
ing a  central  enlargement  12  with  a  socket  13 

in  the  rear  thereof,  as  clearly  shown  by  Fig. 
7,  the  said  brace-bar  acting  to  stiffen  the 
mouth  or  bell  0,  and  also  has  an  engaging  80 
means  for  an  expanding  device  to  hold  the 
improved  horn  or  megaphone  distended  and 
in  shape  while  in  use.     The  expanding  de- 

vice consists  of  a  rod  14,  having  a  slot  15  in 
its  rear  end,  as  clearly  shown  by  Fis:.  5,  to  fit  85 
in  the  central  slot  4  of  the  holding-bar  3.    The 
front  extremity  of  the  ex]3anding-rod  14  is 
formed  with  screw-threads  16,  and  adjustably 
mounted  on  the  said  front  end  of  the  expand- 
iug-rod  is  a  tension-screw  17,  having  a  rear  90 
head  18  with  a  milled  edge,  from  which  a  cen- 

ter projection  19  extend  sforwardly.    The  pro- 
jection 19  has  a  longitudinally-screw-threaded 

socket  20  formed  therein,  which  also  j^asses 
through  the  center  of  the  head  18,  and  the  95 
front  end  of  the  said  projection  19  is  tapered 
to  form  a  point  21  to  engage  the  socket  13  in 
the  center  of  the  brace-bar  11. 

In  applying  the  rod  14  to  distend  the  horn 
or  megaphone  the  rear  slotted  end  thereof  is  100 
fitted  to  the  bar  3,  the  tension-screw  17  being 
turned  far  enough  rearward  on  the  rod  to  be 
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clear  of  the  brace-bar  11.  The  said  tension- 
screw  is  then  adjusted  on  the  bar  to  bring  the 
point  21  of  the  projection  19  in  firm  engage- 

ment with  the  socket  13,  and  by  adjusting 
5  Ihe  sci'ew  17  the  tension  exerted  on  the  bodj^ 

8  may  be  regulated.  The  rod  14  when  applied 
as  set  forth  and  shown  by  Fig.  1  gives  the 
improved  device  sufficient  rigiditj'  to  cause 
it  to  remain  in  proper  shape  during  use;  but 

lo  when  it  is  desired  to  dispeu.se  with  the  use  of 
the  device  the  tension-screw  17  is  run  back- 
wardly  on  the  rod  14  and  the  latter  detached 
and  drawn  outwardly  from  the  body  and 
mouth  or  bell.     The  body  8,  as  well  as  the 

15  member  1,  can  then  be  collapsed  and  pressed 
into  the  mouth  or  bell,  and  thus  reduce  the 
improved  horn  or  megaphone  to  a  small  com- 

pass for  convenience  in  storage  or  transpor- 
tation. 

20  It  is  obvious  that  changes  in  the  propor- 
tions, dimensions,  and  minor  details  may  be 

resorted  to  without  in  the  least  departing  from 
the  principle  of  the  invention. 

Having  thus  fully  described  the  invention, 
25  what  is  claimed  as  new  is — 

1.  In  a  device  of  the  class  set  forth,  the  com- 
bination of  a  rear  end  member,  a  bell,  a  col- 
lapsible body  terminally  connected  to  said 

member  and  bell,  and  means  removably  ex- 
30  tending  longitudinally  through  the  body  and 

bell  and  engaging  the  rear  member  for  hold- 
ing said  body  distended. 

2.  In  a  device  of  the  class  set  forth,  the  com- 
bination of  a  rigid  bell  and  rear  member,  a 

35  collapsible  body  connected  to  the  said  bell 
and  member,  and  an  expanding-rod  longitu- 

dinally disposed  in  the  said  body  and  engag- 
ing a  portion  of  the  bell. 

3.  In  a  device  of  the  class  set  forth,  the  com- 
bination of  a  rigid  bell  and  rear  member,  a  40 

collapsible  body  connected  to  said  bell  and 
member,  an  expanding-rod  extending  through 
the  body  and  a  portion  of  the  bell,  and  a  ten- 

sion-screw on  the  front  extremity  of  the  I'od 
for  engaging  a  part  of  the  bell.  45 

4.  In  a  device  of  the  class  set  forth,  the  com- 
bination of  a  rear  attaching  member,  a  bell, 

the  member  and  bell  being  rigid,  a  collapsi- 
ble body  connected  to  said  member  and  bell, 

and  expanding  means  removably  mounted  50 
within  the  body  and  bell  and  engaging  the 
attaching  member. 

5.  In  a  device  of  the  class  set  forth,  the  com- 
bination of  an  attaching  member  having  a 

holding-bar  extending  across  its  front  end,  a  55 
bell  with  a  front  diametrically-disposed  brace 
having  a  central  socket,  a  collapsible  body 
connected  to  the  attaching  member  and  bell, 
an  expanding-rod  having  a  rear  slotted  end 
and  a  front  screw-threaded  extremitj^  and  a  60 
tension -screw  adjustably  mounted  on  the 
front  end  of  the  expanding-rod  and  formed 
with  a  forward  projection  terminating  in  a 
point  to  engage  the  said  socket,  the  rear  end 
of  the  rod  removably  engaging  the  holding-  65 
bar  of  the  attaching  member. 

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

JORDAN  E.  STORMS,  Jr. 
Witnesses: 

John  J.  Lenihan, 
H.  Alex.  Harttung. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ALD,  of  Bridgeport,  Connecticut,  have  invent- 
ed a  new  and  useful  Improvement  in  Record- 

5  ing  and  Reproducing  Sounds,  which  inven- 
tion is  full}^  set  forth  in  the  following  speci- 

fication. 
This  invention  relates  to  the  art  of  record- 

ing and  reproducing  sounds;  and  its  object 
lo  is  to  obtain  complete  and  accurate  records 

and  reproductions  of  articulate  speech  and 
of  all  other  sounds  practically  the  same  in 
volume  and  tone  color  or  quality  as  the  origi- 

nal sounds. 
15  It  has  long  been  realized  by  those  skilled 

in  the  art  that  the  best  reproductions  of  sound 
obtained  hy  the  method  patented  by  Bell  and 
Tainter  in  1886  and  now  in  general  use,  be- 

sides being  very  small  in  volume  compared 
20  with  the  original  sounds,  differed  therefrom 

in  character  to  a  greater  or  less  degree.  These 
differences  have  been  recognized  as  of  two 
principal  sorts:  first,  the  absence  of  compo- 

nents characterizing  the  original  sounds,  (es- 
25  peciallj' noticeable  in  closed  sounds, aspirates, 

sibilants,  and  high-pitched  sounds,)  and,  sec- 
ond, the  presence  of  foreign  sounds  or  char- 

acters. Tlie  latter  difficulty  has  been  attrib- 
uted to  various  causes,  generally  to  so-called 

30  "false"  vibrations;  but  after  every  effort  to overcome  these  difficulties  and  to  eliminate 
false  vilirations  the  characteristic  differences 
stated  above  distinguishing  the  reproduced 
from  the  original  sounds  still  remained  very 

35  strongly  marked. 
The  complete  result  of  sound  reproduction 

involves  two  operations:  first,  the  making  of 
the  record,  and,  second,  the  reproducing  of 
the  recorded  sound.     The  theoretical  object 

40  is  to  cause  the  reproducing-diaphragm  or  vi- 
bratory member  to  copj'  exactly  the  move- 

ments of  the  recording-diaphragm.  If  this 
be  done  with  mathematical  exactness,  the  re- 

produced sound  will  be  identical  with  the 

45  original.  P'ailure  to  attain  this  result  may 
obviously  be  due  either  to  failure  of  the  re- 

cording-style to  make  a  groove  which  is  an 
exact  graphic  representation  of  the  sonorous 
vibrations  or  to  a  failure  of  the  reproducing- 

50  style  to  follow  exactly  all  the  irregularities 

of  the  groove,  so  as  to  perform  all  the  move- 
ments corresponding  thereto  and  none  other. 

The  imperfection  of  the  results  hitherto  at- 
tained is  due,  in  fact,  to  both  these  causes; 

and  the  purpose  of  this  invention,  briefly  55 
stated,  is  to  obtain  accurate  and  complete 
representations  in  the  form  of  a  sound-groove 
of  all  sonorous  vibrations  and  to  cause  the 

reproducing-diaphragm  to  vibrate  strictly  in 
accordance  with  said  record,  and  thus  copy  60 
in  amplitude  and  character  the  motions  of  the 
recording-diaphragm. 

It  is  difficult  to  make  a  close  and  accurate 
observation  of  what  actually  takes  place  in 
recording  and  reproducing  sounds,  because  65 
the  movements,  although  of  very  complex 
character,  are  seldom  more  than  one  two- 
thousandths  of  an  inch  in  amplitude  and  are 
at  the  rate  of  hundreds  of  complete  vibrations 
to  the  second.  By  the  aid  of  theory  and  care-  7c 
ful  microscopical  investigations  it  has  been 
possible  to  determine  these  operations  with 

precision. In  making  a  record  an  important  factor  is 
the  resistance  of  the  recording  medium  to  the  75 

movements  of  the  stj'^le.  To  obtain  the  ut- 
most freedom  for  the  movements  of  the  style 

and  the  maximum  cutting  effect,  the  axis  of 
the  style  should  be  placed  at  as  small  an  angle 
as  practicable  with  the  tangent  of  the  cylin-  80 
drical  tablet  (when  that  form  is  employed)  at 
the  point  of  contact,  the  smaller  this  angle  the 
smaller  being  the  resistance  of  the  material  to 
the  cutting  edge  of  the  style.  In  practice  the 
best  results  have  heretofore  been  obtained  85 
when  this  angle  is  somewhat  less  than  thirty- 
five  degrees,  it  not  being  practical  to  make  it 
much  less.  Under  these  conditions  what  oc- 

curs is  that  when  the  style  begins  to  move  into 
the  recording  material  to  cut  a  depression  the  90 
heel  of  the  cutter — that  is,  the  portion  behind 
the  cutting  edge — comes  into  contact  with 
the  crest  that  is  being  formed  and  checks  the 
penetration  of  the  style.  Obviously  the 
more  the  style  is  inclined  toward  the  tangent  95 
the  more  effective  is  the  check  thus  imposed 
on  the  movement  of  the  style.  Consequently 
the  style  will  begin  to  descend  in  accordance 
with  the  characteristic  acoustic  vibration  at 
the  instant  impressed  on  the  diaphragm,  but  100 
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will  begin  to  depart  from  the  characteristic 
movement  as  soon  as  the  checking  influence 
is  felt,  and  will  depart  from  it  altogether  as 
soon  as  the  resistance  overcomes  the  force  of 

5  the  vibration,  which  is  exceedingly  feeble. 
A  f nrther  consequence  follows  from  the  fact 
that  the  vibration  of  the  diaphragm  is  pen- 

dulous in  character  and,  like  the  strings  of  a 
musical    instrument,  when   perfectly   unre- 

lo  strained  moves  in  a  full  vibration  the  same 
distance  to  one  side  as  to  the  other  of  its  nor- 

mal position;  but,  again,  like  the  strings  pf 
an  instrument,  the  diaphragm  if  cheeked  or 
damped  on  one  side  of  the  medial  line  will 

15  be  unable  to  perform  its  proper  movement, 
either  in  amplitude  or  character,  on  the  other 
side  of  that  line.  Consequently  from  the 
cause  above  stated  the  ascending  as  well  as 
the  descending  movement  of  the  style  is  al- 

20  tered  from  what  it  would  be  if  perfectly  free 
to  follow  the  movements  of  the  air  particles 
acting  on  the  diaphragm.  The  departures 
are  of  course  more  strongly  marked  as  the 
complexity  of  the  sound  increases,  being  least 

25  noticeable  withasiraple  rhythmical  vibration 
like  that  of  a  tuning-fork.  The  record  thus 
produced  will  accordingly  correspond  at  parts 
more  or  less  closely  to  the  form  of  the  sonorous 
vibrations  and  at  other  parts  will  cease  to 

30  correspond,  and  these  corresponding  and  di- 
verse parts  will  alternate  at  short  intervals, 

so  that  a  general  correspondence  to  the  more 
prominent  features  of  the  sound  will  be  pre- 

served.    The  record  thus  produced,  studied 
35  microscopically,  is  characterized  by  short  ab- 

rupt curves  and  crests  or  elevations  close  to- 
gether. Necessarily  even  if  the  reproducing- 

style  could  be  caused  to  follow  such  a  record 
with  perfect  accuracy  the  reproduced  sound 

40  would  not  correspond  either  in  volume  or 
character  with  the  original;  but  at  this  point 
another  difficulty  appears.  The  end  of  the 
rubbing  reproducing-stjie  must  have  a  cer- 

tain minimum  diameterand  an  approximately 
45  spherical  curvature  in  order  that  it  may  not 

injure  the  record.  Such  a  style  cannot  en- 
ter into  all  the  depressions  of  the  record,  and, 

furthermore,  the  abruptness  of  the  cam-like 
action  of  the  successive  elevations  imparts  a 

50  blow  rather  than  a  gradual  controlled  move- 
ment to  the  stylus,  which  often  throws  it  off! 

the  record,  some  material  portion  of  which 
passes  before  the  stylus  again  makes  contact 
with  it. 

55  Another  and  in  some  respects  more  serious 
defect  existing  to  a  greater  or  less  degree  in 
all  sound- records  heretofore  made  is  that 
they  do  not  embody  an  accurate  record  of  the 
more  minute  vibrations,  which  give  to  sounds 

60  their  tone  color  or  quality.  These  vibrations 
are  exceedingly  feeble,  and  the  resistance  of- 

fered by  the  record  material  to  the  recording- 
stylus,  together  with  the  other  causes  above 
referred  to  as  modifying  the  record  of  the 

55  more  prominent  sonorous  vibrations,  fre- 
quently overcome  the  minute  vibrations  men- 

»  tioned,  so  that  they  are  not  recorded  at  all, 
i0r,  if  recorded,  they  become  much  modified. 
1  The  present  invention  involves  a  principle 
which  may  be  briefly  stated  as  follows:  The  70 
speed  imparted  to  the  record-tablet  should  be 
;isuch  that  the  crest  of  each  undulation  moves 
■from  under  the  recording -style  so  rapidly 
that  the  heel  of  the  latter  at  no  time  makes 
contact  with  the  recording  material  and  that  75 
the  diaphragm  is  free  to  give  its  full  sweep. 

The  invention  therefore  consists,  primarily, 

in  imparting  to  the  tablet  during  the  re- 
cording operation  a  surface  speed  which  will 

secure  the  result  stated  above.  It  has  been  80 

found  that  a  surface  speed  of  about  forty-four 
meters  per  minute  will  secure  the  desired  op- 

eration. After  this  speed  is  attained  (which 
is  from  two  and  one-half  to  three  times  that 
ordinarily  employed)  further  increases  in  85 
speed  produce  no  material  improvement  in 
the  record. 

With  a  cylindrical  recording-style  the  po- 
sition of  the  heel  of  the  style  will  be  deter- 
mined by  the  angle  which  the  axis  of  the  style  90 

forms  with  the  plane  of  the  recording -sur- 
face, (or  to  the  tangent,  if  it  be  a  cylinder,) 

and  I  shall  hereinafter  refer  to  the  angle 
which  the  axis  of  the  style  forms  with  said 
recording-surface  or  with  said  tangent  as  de-  95 
termining  the  position  of  the  heel  and  cut- 

ting edge  of  the  style;  but  it  is  to  be  under- 
stood that  in  so  doing  I  do  not  limit  myself 

to  a  cylindrical  style,  as  a  wedge  or  other 
shaped  style  may  be  advantageously  em-  100 
ployed,  in  which  case  the  angle  which  the  heel 
of  the  style  forms  with  the  surface  of  a  flat 
tablet  or  the  tangent  of  a  cylindrical  tablet 
will  determine  its  position. 

The  record  made  by  this  process  compared  105 
with  one  made  at  the  same  time  by  the  ordi- 

nary process  shows  peculiar  and  distinguish- 
ing structural  features.     The  two, in  fact,  dif- 
fer very  widely  in  appearance.     The  main 

features  of  difference  are,  first,  in  the  new  no 
record  the  amplitude  of  the  vibrations  is  much 

greater  than  that  of  the  cori-esponding  vibra- 
tions of  the  old  record,  showing  the  extent  to 

which  in  the  latter  the  movements  of  the  style 
were  checked;  second,  in  the  new  record  the  115 
undulations  correspond  throughout  with  the 
form  of  the  sound-waves,  the  record  present- 

ing a  continuous  correspondence  instead  of 
a  discontinuous  or  partial  cori'espondenee; 
third,  the  new  record  contains  clearly -de-  120 
fined  characters,  representative  of  tone  color 
or  quality,  which  are  either  wholly  absent 
from  the  old  record  or  not  recorded  in  such 

a  way  as  to  be  capable  of  acting  upon  its  re- 
producer; fourth,  the  undulations  of  the  new  125 

record  are  gradual  easy  curves,  very  differ- 
ent in  appearance  from  the  sharp  angles  and 

short  abrupt  curves  of  the  ordinary  record  of 
commerce.     These  marked  structural  pecul- 

iarities of  the  new  record  can  be  quite  plainly  130 
detected  visually  by  the  aid  of  a  microscope. 
Their  result  acoustically  is  that  the  sound  de- 
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tivered  by  the  new  record  has  many  times 
the  volume  of  the  sound  delivered  by  the  old 
record  and  corresponds  closely  in  all  its  char- 

acteristics with  the  original  sound. 
5  The  present  invention  comprises  the  new 

method  of  recording  sounds  herein  described 
and  the  new  sound-record  produced  by  that 
method. 

Figure  1  of  the   accompanying  drawings 
lo  shows  a  recorder  with  the  cutting  edge  of  its 

stylus  embedded  in  the  surface  of  a  cylin- 
drical tablet,  the  axis  of  the  stylus  being  at 

an  angle  of  about  twenty  degrees  with  a  tan- 
gent of  the  cylinder  at  the  point  of  contact. 

15  Fig.  2  is  a  diagrammatic  view  showing  the 
manner  in  which  the  vibrations  of  the  record- 

ing-diaphragm are  damped  in  the  method 
heretofore  employed  b3'^  reason  of  the  undu- 

lations contacting  with  the  heel  of  the  stylus. 
20  Figs.  3  and  4  are  views  of  the  undulations  in 

the  bottom  of  a  record  made  by  the  method 
of  the  present  invention  as  the  same  are  seen 
under  the  microscope.  Figs.  5  and  6  are  views 
of  the  undulations  in  the  bottom  of  a  record 

25  made  by  the  old  method  as  seen  under  the 
microscope. 
The  undulations  in  Figs.  3  and  5  and  in 

Figs,  i  and  G,  respectivelj^  are  from  the  same 
sound  recorded  at  the  same  time  and  mag- 

30  nified  the  same  number  of  diameters. 
Referring  to  Fig.  1,  A  represents  a  suitable 

record-tablet  mounted  to  revolve  in  the  di- 
rection indicated  by  the  arrow  x,  and  B  is  a 

recorder  having  its  cutting-style  E  embedded 
35  in  the  tablet  in  the  act  of  forming  the  record- 

undulations  y. 
In  making  sound-records  according  to  the 

method  of  the  present  invention  the  point  of 
the  record ing-stjde  is  slightly  embedded  in 

40  the  surface  of  the  tablet  and  the  latter  re- 
volved at  a  high  surface  speed  such  as  to  leave 

the  diaphragm  perfectly  free  to  give  its  full 
vibration  in  response  to  sonorous  vibrations 
impinging  thereon  without  any  contact  be- 

45  tween  the  crests  of  the  undulations  and  the 
heel  of  the  cutting-style.  Obviously  the  rate 
of  surface  speed  for  the  tablet  which  is  nec- 

essary to  accomplish  this  result  will  depend 
to  a  certain  extent  at  least  upon  the  angle  of 

50  the  recording-style  with  the  surface  of  the 
tablet.  The  invention  may  be  practiced  with 
a  flat  or  a  cylindrical  tablet,  as  desired,  and 
when  the  latter  form  is  employed  the  style  is 
preferably  placed  at  an  angle  of  twenty  de- 

55  grees  to  a  tangent  of  the  cylinder  at  the  point 
where  the  st^de  makes  contact  therewith.  In 
the  practical  fornuition  of  sound-records  ac- 

cording to  the  methods  heretofore  used  this 
has  not  been  feasible. 

60  In  Fig.  2  is  shown  diagramniatically  the  or- 
dinary operation  as  heretofore  practiced  of 

making  a  record.  The  undulations  which 

would  be  formed  bi'  the  stylus  if  the  record- 
surface  were  moved  at  the  speed  heretofore 

65  employed  is  indicated  by  full  lines.  These 
undulations  are  close  together  and  abrupt  in 
character.     As  the  cutting  edge  of  the  stylus 

descends  into  the  depression  succeeding  each 

undulation  it  moves  freely  in  i*esponse  to  the 
vibration  of  the  diaphragm  until  the  heel  of  70 
the  stylus  makes  contact  with  the  crest  of  the 
undulation,  as  shown  in  Fig.  2,  whereupon 
the  cutter  ceases  to  penetrate  and  the  vibra- 

tion is  lost.     The  depth  to  which  the  depres- 
sion would  have  been  cut  had  not  the  stylus  75 

been  checked  by  contact  with  the  crest  of  the 
undulation  is  indicated  by  dotted  lines  un- 

der each  depression ;  but  this  does  not  repre- 
sent all  the  loss  to  the  height  of  the  undula- 

tions, for  by  damping  the  swing  of  the  dia-  80 
phragm  in  its  downward  direction  its  reac- 

tionary swing  to  the  opposite  side  of  its  me- 
dial position  is  checked  or  lessened  to  sub- 

stantially an  equal  amount,  so  that  the  loss 
is  on  the  crest  of  the  undulation,  as  well  as  85 
in  the  depression.     This,  it  will  be  observed, 
is  not  merely  a  loss  in  amplitude  or  power, 
but  also  a  loss  in  the  character  of  the  record 

during  such  pei'iod,  be  it  longer  or  shorter,  as 
the  style  fails  to  move  in  strict  accordance  90 
with  the  sound  -  vibration.     Were  the  dia- 

phragm and  stylus  free  to  make  their  full 
swing  without  anj^  damping  effect  due  to  the 
contact  of  the  style  with  crests  of  the  undu- 

lations, the  crests  of  the  latter  and  the  de-  95 
pressions  or  valleys  between  them  would  be 
represented  by  the  dotted  lines  of  Fig.  2.     It 
will  be  apparentfrom  thisdiagrammaticillus- 
tration  that  the  amplitude  of  vibration  im- 

parted to  the  reproducing-diaphragm  bj^  the  100 
undulations  of  a  record  as  heretofore  formed 

must  of  necessitj^be  much  less  than  that  im- 
parted  to   the  air  particles  by  the  original 

sounds  and   that  therefore  the   reproduced 
sounds  will  not  be  nearlj^so  loud  as  theorigi-  105 nals. 

In  the  practical  making  of  sound-records 
prior  to  the  present  invention  the  record-tab- 

lets have  usuallj'  been  in  the  form  of  cylin- 
ders of  wa.x-like  material  abont  one-half  deci-  no 

meter  in  diameter  revolving  at  about  one  hun- 
dred and  ten  revolutions  per  minute,  giving 

a  surface  speed  to  the  tablet  of  about  one 
hundred  and  seventy-flvedecimeters,in  round 
numbers.  Bj"  the  present  invention,  the  sur-  115 
face  speed  of  the  tablet  is  such  as  to  give  the 
revolvingdiaphragm  perfect  freedom  of  vibra- 

tion without  any  dam  ping  effect  d  ue  to  the  con- 
tact of  the  undulation  with  the  heel  of  thesty- 

lus.  The  requisite  surface  speed  might  be  at-  120 
tained  by  increasing  the  number  of  revolu- 

tions per  minute  given  to  cylinders  one-half 
decimeter  in  diameter,orthereabout,as  hereto- 

fore employed.  There  are  practical  objections 
to  this,  however,  and  it  is  therefore  prefer-  125 
able  to  drive  the  cylindrical  tablet  at  the  same 
number  of  revolutions — viz.,  about  one  hun- 

dred and  ten  per  minute — and  to  so  increase 
the  diameter  of  the  tablet  as  to  secure  the 
requisite  surface  speed,  and  it  has  been  found  13c 
that  a  cylinder  about  one  and  one -fourth 
(1.25)  decimeters  in  diameter  will  attain  a 
sufficient  surface  speed  when  revolved  at  the 
rate  mentioned.     Obviouslj-  the  same  results 
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might  be  obtained  by  increasing  tbe  number 
of  revolutions  and  making  the  diameter  less 

than  one  and  one-fourth  (1.25)  decimetei's  or 
by  decreasing  the  number  of  revolutions  and 

5  increasing  the  diameter  of  the  tablet,  and 
such  changes  would  come  within  the  scope  of 
this  invention,  the  essential  feature  of  which 
is  that  the  surface  speed  must  be  such  as  to 
permit  the  diaphragm  to  make  its  full  sweep 

lo  without  any  contact  between  the  heel  of  the 
recording-style  and  the  crests  of  the  undula- 
tions. 

In  Fig.  1  is  shown  a  tablet  which  is  prefer- 
ably about  one  and  one-quarter  decimeters  in 

15  diameter  and  when  practicing  the  method  of 
the  present  invention  is  given  approximately 
one  hundred  and  ten  revolutions  per  minute, 
thereby  attaining  a  surface  speed  of  about 
forty-four  meters  per  minute.     Bj''  giving  the 

20  tablet  this  surface  speed  and  causing  sono- 
rous vibrations  to  impinge  upon  the  dia- 

phragm of  a  recorder  whose  stylus  is  in  con- 
tact with  the  surface  of  the  tablet  a  record- 

groove  will  be  formed  therein  having  undu- 
25  lations  with  long,  gentle,  easy  slopes  as  con- 

tradistinguished from  the  short  abrupt  un- 
dulations heretofore  formed.  The  general 

character  of  the  record-groove  thus  formed  is 
indicated  in  an  exaggerated  degree  by  the 

30  wavy  line  to  the  right  of  the  recording-stylus 
in.  Fig.  1.  This  is  not  intended  to  be  an  ac- 

curate representation  of  actual  undulations 
corresponding  to  sound-waves;  but  in  Figs. 
3  and  4  are  seen  representations  of  the  undu- 

35  lations  corresponding  to  the  syllables  "Sol" 
and"Do,"  respectively, when  sungbyabary- 
tone  voice  at  about  the  middle  register  as 
such  undulations  appear  when  seen  under  the 
microscope.     In  Fig.  5  are  represented  the 

40  undulations  of  a  record-groove  corresponding 
to  the  syllable  "Sol"  when  sung  by  a  bary- 

tone voice  and  seen  under  a  microscope  when 

the  same  is  recorded  bj"^  the  method  used 
prior  to  the  present  invention — that  is  to  say, 

45  by  imparting  to  the  tablet-surface  a  speed  of 
about  one  hundred  aud  seventy-five  decime- 

ters per  minute — while  in  Fig.  ,6  are  repre- 
sented the  undulations  corresponding  to  syl- 

lable "Do,"  likewise  made  by  the  old  method, 
50  by  a  barytone  voice  and  magnified. 

It  is  to  be  understood  that  the  records  whose 
undulations  are  represented  in  Figs.  3  and  5 
were  made  simultaneously  from  the  same 
voice  sounding  the  same  syllable,  the  undu- 

55  lations  being  subsequently  magnified  the 
same  number  of  diameters,  and  the  same  is 
true  of  the  undulations  reproduced  in  Figs. 
4  and  6.  Consequently  by  comparing  Fig.  3 
with  Fig.  5  or  Fig.  4  with  Fig.  6  the  differ- 

60  ence  in  appearance  between  the  old  record 
and  the  new  may  be  plainly  seen. 

It  will  be  seen  that  the  undulations  of  Figs. 
3  and  5  made  by  the  method  of  the  present  in- 

vention have  long  gentle  easy  slopes  as  con- 
65  tradistinguished  from  the  undulations  of  Figs. 

5  and  6  made  by  the  old  method,  which  have 
short  abrupt  curves  and  sharp  angles. 

The  angle  between  the  axis  of  the 

Referring  again  to  Fig.  1,  in  connection 
with  Figs.  3  and  4,  it  will  be  seen  that  by 
reason  of  the  long  gentle  easy  slopes  of  the 
undulations  the  heel  of  the  stylus  will  at  no 
time  contact  with  the  crest  of  the  receding  un- 

dulation. As  a  result  of  this  three  highly- 
important  advantages  are  secured. 

First.  The  amplitude  of  the  undulations  is 
greatly  increased— that  is,  the  height  of  the 
undulations  from  the  crests  thereof  to  the 
bottom  of  the  intermediate  depressions  is 
much  greater.  The  vibrations  of  the  dia- 

phragm and  stylus  are  not  checked  or  damped, 
and  therefore  the  crests  of  the  undulations  in 
the  record,  as  well  as  the  depressions  between 
them,  will  accurately  correspond  to  the  full 
swing  of  the  recording-diaphragm  in  both  di- 

rections. This  will  cause  the  record  to  im- 
part to  the  reproducing-diaphragm  vibrations 

equal  in  amplitude  to  those  impressed  upon 
the  recording  -  diaphragm  by  the  recorded 
sounds,  and  the  reproduced  sounds  will  there- 

fore be  approximately  as  loud  as  the  sounds 
originally  recorded. 

Second 
recording-stylus  and  the  tangent  to  the  cyl 
inder  at  the  point  of  contact  with  the  stylus 
need  not  be  more  than  twenty  degrees.  This 
is  approaching  very  nearly  the  theoretical 
line  of  least  resistance  for  the  stylus,  which 
line  is  along  said  tangent. 

Third.  The  undulations  will  accurately  cor- 
respond to  the  vibrations  of  the  recorded 

sound-waves  without  distorting  the  larger 
and  stronger  ones  and  without  distorting  or 
suppressing  the  more  minute  and  feeble  ones. 
Since  the  heel  of  the  stylus  does  not  make 
contact  with  the  undulations,  the  stylus  will 
be  free  to  cut  the  undulation  in  exact  re- 

sponse to  the  action  of  the  stronger  sound- 
waves without  distortion.  This  will  be  read- 

ily understood  in  connection  with  the  expla- 
nation already  given,  and  the  decreased  re- 

sistance, due  both  to  this  and  to  the  advan- 
tageous angle  for  the  cutting-style,  enables 

the  feeble  and  minute  undulations  to  which 

tone  color  or  quality  is  due  to  more  effect- 
ively impress  themselves  upon  the  style,  and 

through  it  upon  the  record.  It  may  be  also 

observed  that  the  increased  velocitj''  with 
which  the  record-tablet  moves  also  decreases 
the  resistance  to  the  cutting  action  of  the 

style. 
In  addition  to  the  advantages  thus  secured 

in  the  formation  of  the  tablet  or  record 

greatly-improved  results  are  secured  when 
reproducing  from  the  record  thus  formed. 
The  long  gentle  easy  slopes  of  the  record  act 
in  an  even  yet  forceful  manner  on  the  rub- 

bing-style of  the  reproducer,  and  thereby  im- 
part to  the  reproducing-diaphragm  smooth 

but  positive  vibrations  exactly  corresponding 
with  the  undulations  of  the  record.  In  other 

words,  the  reproducing-stylus  is  in  continu- 
ous contact  with  and  under  the  continuous 

control  of  the  undulatory  record.  Owing  to 
the  entire  absence  of  short  abrupt  curves  in 
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the  record,  no  blows  are  struck  by  the  undu- 
lations upon  the  rubbin<;-style,  and  the  for- 

eign vibrations  heretofore  caused  thereby 
are  therefore  absent  from  the  reproduced 

5  sounds.  Furthermore,the  rubbing-style  will, 
on  account  of  the  long  gentle  slopes,  neither 
skip  over  the  crests  nor  across  the  sharp  de- 

pressions between  the  crests,  so  that  the  vi- 
brations of  the  reproducing-diaphragm  will 

lo  be  at  all  times  in  exact  accord  with  the  un- 
dulations of  the  record.  In  short,  by  means 

of  the  present  invention  a  record  correspond- 
ing in  character  and  extent  to  the  sonorous 

vibrations  is  secured,  which  record  positively 
15  imparts  to  the  reproducing-diaphragm  vibra- 

tions alike  in  character  and  extent  to  those 

of  the  recording-diaphragm.  The  result  of 
this  is  that  the  reproduced  sounds  will  be  of 
equal  loudness  and  purity^  with  the  original 

20  sounds  and  will  possess  all  these  character- 
istics to  which  tone  color  or  qualitj^  are  due. 

Having  thus  described  the  invention,  what 
is  claimed  is — 

1.  The  method  of  forming  a  sound-record 
25  which  consists  in  placing  a  vibratory  cutting- 

stj'le  in  contact  with  a  record-tablet,  at  an 
acute  angle  to  the  tangent  at  the  point  of 
contact,  impressing  sonorous  vibrations  upon 
the  stj'le  and  simultaneously  movinc:  the  tab- 

30  let  relative  to  the  style  with  a  high  surface 
speed  sufficient  to  prevent  the  heel  of  the  style 
from  making  contact  with  the  undulations, 

and  to  cause  the  style  to  cut  continuously'  a 
record  corresponding  in  form  to  the  sound- 

^j  waves. 
2.  The  method  of  forming  a  sound-record 

which  consists  in  placinga  vibratory  cutting- 
style  in  contact  with  a  record-tablet  at  a  small 
angle  with  the  tangent  at  the  point  of  cou- 

40  tact,  and  simultaneously  vibrating  the  style 
by  the  action  of  said  waves  and  moving  the 
tablet  with  a  minimum  surface  speed  of 
about  forty-four  meters  per  minute,  substan- 

tially as  described. 
45  3.  The  method  of  forming  a  sound-record 

which  consists  in  placing  a  vibratorj'  cutting- 

style  in  contact  with  a  tablet,  causing  said 
style  to  vibrate  in  a  plane  approximately  per- 

pendicular to  the  surface  of  the  tablet  by  im- 
pressing sonorous  vibrations  thereon,  and  si-  so 

multaneously  moving  said  tablet  at  such  a 
speed  that  sounds  requiring  one  minute  in 
their  production  form  a  record  approximately 
forty-four  meters  in  length. 

i.  The  method  of  forming  a  sound-record  55 
which  consists  in  placing  a  vibratory  record- 

ing-style in  contact  with  a  cylindrical  record- 
tablet  approximately  one  and  one  -  fourth 
(1.25)  decimeters  in  diameter  and  simultane- 

ously vibrating  the  style  by  the  action  of  60 
sound-waves  and  revolving  said  tablet  with 
a  surface  speed  of  approximately  forty-four 
meters  per  minute. 

5.  A  sound-record  consisting  of  a  tablet  of 
wax  or  wax-like  material  having  an  undula-  65 
tory  sound-groove  cut  or  engraved  therein, 
said  undulations  being  of  great  and  varying 
amplitude  and  having  long,  gentle,  easy 
slopes,  thereby  giving  reproductions  sensibly 
equal  in  volume  to  the  original  sounds.  70 

6.  A  soand-record  consisting  of  a  tablet 
having  a  sound-groove  with  undulations  of 
varjnngdepthjSaid  undulations  being  of  such 
lengths  that  sounds  occupying  one  minute  in 
their  production  form  a  record  approximately  75 
fortj'-four  meters  in  length. 

7.  A  sound-record  consisting  of  a  cjiin- 
drical  tablet  substantially  one  and  one-quar- 

ter decimeters  in  diameter  and  having  a 
sound-groove  with  undulations  of  varying  80 
depth,  said  undulations  being  of  such  lengths 
that  sounds  occupjing  one  minute  in  their 

production  form  a  record  approximatelj* 
fortj'-four  meters  in  length. 

In  testimonj^  whereof  I  have  signed  this  85 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
THOMAS  II.  MACDONALD. 

Witnesses: 
Reeye  Lewis, 
Philip  Mauro. 
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United  States  Patent  Office, 

JOSEPH  W.  JONES,  OF   NEW  YORK,  N.  Y. 

DUPLICATING  APPARATUS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  714,707,  dated  December  2,  1902. 

Application  filed  January  16,1902,    Serial  No.  90,057,    (No  modeU 

To  all  luhom  it  may  concern: 
Be  it  known  that  I,  Joseph  W.  Jones,  of  the 

city,  county,  and  State  of  New  York,  have  in- 
vented a  new  and  useful  Duplicating  Appa- 

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

This  invention  i-elates  to  the  production  of 
sound-records  of  the  tj'pe  characterized  by 
spiral  grooves  of  uniform  depth  having  lat- 

lo  eral  undulations  corresponding  to  sound- 
waves and  produced  upon  a  flat  tablet  or 

disk,  the  type  being  known  as  "zigzag"  disk 
sound  -  records  or  "zigzag"  records.  The 
present  invention  is  a  duplicating  apparatus 

15  for  transfering  upon  a  disk  of  suitable  com- 
position a  copy  or  duplicate  of  a  master-rec- 

ord of  the  type  described.  Two  horizontal 
turn-tables  are  arranged  side  by  side,  one 
carrying  the  master-record  and  the  other  the 

20  blank  tablet  or  plain  disk  of  suitable  compo- 
sition, and  means  are  provided  for  rotating 

the  two  turn-tables  at  the  same  speed. 
The  invention  consists,  first,  in  a  thrust- 

bar  parallel  to  the  turn-table  and  carrying 
25  at  one  end  an  ordinary  reproducing-stylus  or 

"follower"  inoperative  contact  with  the  rec- 
ord-groove of  the  master  and  carrying  at  its 

other  end  a  recording  device  in  operative  eon- 
tact  with  the  plain  disk. 

30  The  invention  consists,  second,  in  the  man- 
ner of  mounting  or  supporting  this  thrust- 

bar  or  transferring  apparatus;  and  the  inven- 
tion consists,  further,  in  the  details  of  con- 

struction hereinafter  described  and  claimed. 
35  The  drawings  annexed  hereto  as  part  of 

this  specification  illustrate  a  convenient  and 
preferred  form  of  my  invention. 

Figure  1  is  a  plan  view;  Fig.  2,  a  front  ele- 
vation, and  Figs.  3  to  7  show  details. 

40  Upon  the  base-plate  A  are  two  horizontal 
turn-tables  driven  in  the  same  direction  and 
at  the  same  speed  and  carrying  a  master-rec- 

ord and  a  plain  disk  B  and  C,  respectively. 
The  plain  disk  C  may  be  of  any  suitable  ma- 

45  terial  that  may  be  readily  and  cleanl}^  cut  or 
engraved  by  the  action  of  the  recording  de- 

vice, provided  only  that  the  material  have 
sufficient  body  to  withstand  the  subsequent 
handling.     Preferably  I  employ  such  a  cora- 

50  position  as  pointed  out  in  my  patent  No. 
688,739,  granted  December  10,  1901. 

D  is  the  thrust-bar,  lying  parallel  to  the 

disks  B  and  C,  above  them,  and  preferably 
in  their  central  line  6  c.  At  one  end  of  bar  D 

is  secured  the  follower — a  reproducing  stylus  55 
or  point  E,  placed  in  operative  contact  with 
the  spiral  record -groove  on  disk  B — and  at  the 
other  end  of  bar  D  is  the  recording  device  F, 
having  the  recording-tool /inserted  into  the 
surface  of  plain  disk  C.  The  thrust-bar  D  is  66 
supported  in  any  desirable  manner,  so  as  to 
have  longitudinal  play,  but  be  always  sub- 

stantially parallel  with  itself.  Now  when  the 
turn-tables  revolve  the  spiral  groove  of  disk 
B  acts  as  a  feed-screw,  moving  stylus  E  (and  65 
all  of  thrust-bar  D)  longitudinally  of  bar  D, 
as  indicated  by  the  arrow.  Thrust -bar  D 
moving  always  parallel  to  itself ,  the  recording 

device  F  travels  the  same  way  radiallj'^  of  the 
plain  disk  C,  and  the  recording-tool/ traces  70  ' 
in  the  surface  of  disk  C  a  spiral  groove  corre- 

sponding to  the  spiral  groove  in  the  master- 
record  B.  Any  lateral  irregularities  consti- 

tuting the  real  "record"  cause  longitudinal 
vibrations  of  the  thrust-bar  D,  which  are  re-  75 
produced  by  the  recording-tool  /,  the  latter 
thus  producingin  thesurface  of  the  plain  disk 
C  a  spiral  groove  of  uniform  depth  and  hav- 

ing lateral  undulations  corresponding  to  the 
sound-record  in  the  master.  The  peculiar  80 
advantage  of  having  this  rigid  longitudinal 
thrust-bar  D  is  that  it  carries  the  follower  and 
the  recording-tool  rigidly  and  in  never-failing 
positions  with  regard  to  each  other,  so  that 
there  is  no  lost  motion,  due  to  pivoting  of  lo-  85 
vers,  flexibility  of  arms,  &c.  The  bar  D  is 
preferablj^  an  aluminium  tube,  and  a  satis- 
faetor}'  method  of  supporting  the  same  will now  be  described. 

G  and  G  are  pillars  rising  from  base-plate  90 
A  at  the  rear  of  the  turn-tables,  the  line  G  G 
being  parallel  to  the  central  line  6  c.     In  the 
top  of  each  of  the  pillars  G  is  inserted  the 
swivel  H,  having  a  fork  in  which  is  secured 
\>y  a  horizontal  pin  /(  one  of  the  two  parallel  95 
arms  I.     (See  Fig.  3.)     These  parallel  arms  I 
are  likewise  aluminium  tubes,  and  in  the 
front  end  of  each  is  inserted  the  fork  J,  in 
which  the  thrust-bar  D  is  pivoted  by  the  pin 
J.     (See  Fig.  4.)     Thus  the  points  G  G  j ̂  de-  100 
fine  a  parallelogram,  and  thrust-bar  D  is  free 
to  swing  around  radially  on  the  disks  B  and 
C,  but  always  parallel  to  itself  and  to  the 
central  line  6  c  on  the  turn-tables. 
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K  and  K  represent  weights  supported  from 
one  of  the  parallel  arms  by  flexible  connec- 

tion. These  weights  serve  to  hold  the  fol- 
lower in  intimate  contact  with  the  reeord- 

5  groove  of  the  raaster-disli  and  the  recording- 
tool  in  proper  relation  to  the  surface  of  the 
plain  disk.     These  weights   are   adjustable 

y     longitudinally  on  the  parallel  arras  to  rega- 
i/       late  the  pressure  on  the  points  E  and  /,  and 

lo  by  having  the  connections  flexible — %.  e.,  a 
cord — longitudinal  vibrations  of  the  thrust- 
bar  D  (and  the  swinging  of  the  parallel  arms) 
are  not  checked  or  in  any  manner  interfered 
with. 

15  Fig.  5  shows  the  follower  or  reproduciug- 
stylus  E  secured  in  a  metal  casting  E'  by  the 
thumb-nut  &,  the  casting  E'  having  a  shank 
forced  into  the  open  end  of  the  tubular  Ihrust- 
bar  D. 

20  Figs.  6  and  7  illustrate  the  recording  device 
F.  A  casting  L  is  fitted  snugly  upon  the  end 
of  thrust-bar  D.  Extending  forwardly  from 
this  casting  L  is  a  member  L',  through  which 
passes  recording  device  F.    Extending  down- 

25  wardly  from  the  piece  L  is  a  flange  carrying 
the  antifriction  device  I,  the  latter  running 
over  the  surface  of  the  plain  disk  C,  and  pref- 

erably a  small  pipe  /',  leading  from  a  fan,  dis- 
charges a  blast  of  air  immediately  between 

30  the  antifriction  device  /  and  the  recording- 
tool/.  The  recording  device  F  contains  an 

ordinary  "tailpiece"  M,  (common  in  lathes,) 
at  the  lower  end  of  which  is  the  recording- 
tool  /,  the  tailpiece  regulating  the  depth  of 

35  groove  cut  or  engraved  by  the  tool/. 
While  I  have  described  one  particular 

mounting  of  the  thrust-bar  D,  it  is  obvious 
that  others  may  be  employed.  It  is  further 
obvious  that  whereas  I  have  described  the 

40  turn-tables  as  horizontal  and  the  thrust-bar 
as  resting  upon  top  of  them  by  gravity  as- 

sisted bj'  the  weights  K,  yet  this  position 
may  be  changed,  a  spring  or  other  device 
serving  to  hold  the  thrust-bar,  with  its  fol- 

45  lowing  and  recording  points,  in  operative  con- 
tact with  the  two  disks.  Of  course  the  best 

results  are  obtained  by  having  the  thrust-bar 
lie  in  the  vertical  plane  upon  the  central  line 
6  c,  and  the  points  E  and  /  travel  in  that 

50  plane  radially  of  the  disks;  yet  this  is  not 
absolutely  necessary.     The  position  and  ad- 

justment may  be  varied  considerabl}^  with- 
out auj^  material  difference  in  results. 

I  have  described  the  parallel  arms  H  H  and 
55  the  thrust-bar  D  as  constituting  a  parallel- 

ogram, yet  if  they  do  not  constitute  an  exact 
geometric  parallelogram  it  is  not  material.  So, 

also,if  for  any  reason  the  exact  geometric  out- 
line is  distorted  it  is  likewise  immaterial. 

The  operation  of  the  apparatus  is  the  same. 
The  rotation  of  the  feed-screw  of  disk  B  will 
propel  the  recording-tool/ across  the  surface 
of  the  rotating  disk  C  and  the  lateral  undu- 

lations of  the  master-disk  B  will  produce  cor- 
responding lateral  undulations  in  the  groove 

being  engraved  in  the  surface  of  disk  C — that 
is,  will  produce  lateral  undulations  corre- 

sponding to  the  sound-waves. 
Changes  may  be  made  in  the  construction 

and  arrangement  of  this  apparatus  and  cer- 
tain parts  of  it  may  be  used  to  the  exclusion 

of  others  without  in  any  case  departing  from 
the  spirit  of  my  invention. 
Having  thus  described  my  invention,  I 

claim — 1.  An  apparatus  for  making  duplicates  of 
zigzag  disk  sound-records,  consisting  of  the 
combination  with  two  horizontal  turn-tables, 
arranged  side  by  side  and  carrying  a  master- 
record  of  the  kind  described  and  a  suitable 

blank-disk  respectively,  of  two  parallel  arms 
swinging  across  said  turn-tables  from  fixed 
pivots,  and  a  rigid  thrust-bar  pivoted  at  the 
ends  of  said  arms  to  reciprocate  always  par- 

allel to  itself,  said  bar  carrying  at  its  ends  a 
follower  and  a  recording- tool  in  operative 
contact  with  said  master  and  blank  respec- 

tively, whereby  upon  the  rotation  of  said 
turn-tables  an  exact  counterpart  of  the  mas- 

ter is  produced  automatically  in  the  blank  by 
means  of  the  longitudinal  thrust  of  said 
thrust-bar. 

2.  An  apparatus  for  making  duplicates  of 
zigzag  disk  sound-records,  consisting  of  the 
combination  of  two  turn-tables  for  a  master- 
record  and  blank -disk  respectivelj%  and  a 
rigid  thrust-bar  parallel  with  said  tables  and 
carrying  a  follower  and  a  recording-tool  for 
engagement  with  the  master  and  blank  re- 
spectivelj^said  thrust-bar  being  located  with- 

in the  perpendicular  plane  of  the  centers  of 
said  tables,  and  being  supported  in  such  man- 

ner as  to  have  longitudinal  play  always  par- 
allel to  itself  and  practically  entirely  within 

said  plane  of  said  centers,  asandfor  the  pur- 
pose described. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

JOSEPH  W.  JONES. 

Witnesses: 
C.  A.  L.  Massie, 
William  E.  Hills. 
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United  States  Patent  Office. 
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Application  filed  September  6, 1902.    Serial  No.  122,332.   CSo  model.j 

To  all  ivliom  it  may  concern: 
Be  it  known  that  we,  Emile  Berliner 

and  Joseph  Sanders,  citizens  of  the  United 
States,  and  residents  of  Washington,  in  the 

S  District  of  Columbia,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes  for  Recording  and  Reproducing  Appa- 

ratus, of  which  the  following  isaspecification. 
Our  invention  has  reference  to  improve- 

lo  raents  in  sound -boxes  for  gramophones  or 
other  sound  recording  and  reproducing  ap- 

paratus. In  sound  -  boxes  of  this  general 
character  a  diaphragm  is  mounted  between 
soft-rubber  gaskets,  which  are  clamped  to- 

15  gether  and  to  the  sound-box  by  a  metal  ring, 
which  either  fits  into  the  sound-box  friction- 
ally  and  is  forced  down  upon  the  rubber  gas- 

kets, and  thus  clamps  the  diaphragm  between 
them  and  to  the  sound-box,  or  else  the  metal 

2o  ring  is  secured  to  the  sound-box  ring  by 
screws  which  are  properlj'  lightened.  In 
either  case  the  edge  of  the  diaphragm  is  held 
between  the  rubber  gaskets  in  the  sound-box 
under  a  certain  definite  pressure,  which  is 

25  requisite  to  dampen  it  against  its  own  fun- 
damental notes  and  to  prevent  the  rattling 

of  the  diaphragm,  particularly  when  loud 
sounds  are  uttered  against  it.  Now  it  has 
been  found  in  practice  that  it  requires  con- 

30  siderable  skill  to  clamp  the  diaphragm  in  this 
manner  with  that  definite  pressure  which  is 
requisite  in  order  to  obtain  the  best  eifects, 
and  it  has  further  been  found  that  if  the  dia- 

phragm is  once  properly  clamped  between 
35  its  damping  rings  or  gaskets  the  original 

state  of  pressure  under  which  the  edge  of 
the  diaphragm  is  held  is  not  maintained  in- 

definitely, but  becomes  weaker  and  weaker 
as  the  rubber  gaskets  become  older,  since 

40  soft  rubber  loses  its  elasticitj^  graduallj''  by 
age.  So  it  happens  that  a  diaphragm  which 
is  properly  mounted  at  one  time  is  found  af- 

ter a  while  to  be  comparatively  loose  between 
the  gaskets,  and  it  now  requires  again  the  ex- 

45  ercise  of  considerable  skill  either  to  tighten 
the  clamping-ring  by  the  screws  provided  for 
this  purpose,  or  otherwise,  or  else  to  remove 
the  diaphragm  and  the  aged  rubber  gaskets 
and  to  again  mount  the  diaphragm  between 

50  fresh  gaskets.     It  will  be  seen  from  this  that 

it  is  difficult,  if  not  impossible,  to  mount  the 
diaphragms  in  a  number  of  sound-boxes  with 
the  same  pressure  between  the  rubber  rings, 
so  that  each  of  a  number  of  sound-boxes  will 
give  different  results.  55 

It  is  the  object  of  our  invention  to  over- 
come these  difficulties  and  to  provide  means 

whereby  any  number  of  diaphragms  can  be 
mounted  in  sound-boxes  with  the  same  damp- 

ing-ring pressure  in  such  manner  that  the  60 
initial  clamping-pressure  is  maintained  for  a 
long  time,  if  not  indefinitely,  notwithstand- 

ing the  unavoidable  aging  of  the  rubber. 
For  this  purpose  we  so  construct  the  sound- 

box that  the  clamping- ring  holds  the  dia-  65 
phragm  and  rubber  ga.skets  in  the  sound-box 
by  elastic  pressure,  so  that  a  loss  of  elasticity 
of  the  rubber  by  age  is  compensated  by  the 
continued  elastic  pressure  exerted  upon  the 
clamping-ring.  All  this  will  more  fully  ap-  70 
pear  from  the  following  detail  description 

with  reference  to  the  accompanying  di'aw- 

ings,  in  which — 
Figure  1  represents  an  axial  vertical  sec- 

tion of  our  improved  sound-box.  Fig.  2  is  a  75 
perspective  view  of  the  diaphragm-clamping 
ring.  Fig.  3  is  a  perspective  view  of  the 
spring  which  provides  the  elastic  pressure 
upon  the  clamping-ring;  and  Figs.  4  and  5  are 
vertical  axialsections  of  a  portion  of  the  sound  80 
box,  illustrating  the  function  of  the  spring. 

Like  numerals  of  reference  indicate  like 
parts  throughout  all  the  drawings. 

The  case  or  shell  1  of  the  sound-box  is  here 
shown  as  formed  with  a  dome  2  in  its  center  85 
and  with  a  rather  wide  central  opening  3  in 
the  dome.  This  construction  is  not  essential, 
since  it  ox\\y  serves  as  a  protection  to  the  style 
and  diaphragm,  so  that  the  sound-box  may 
be  laid  on  its  face  without  harm  to  the  dia-  90 
phragm  or  to  the  connection  between  the  dia- 

phragm and  stj'le-holder.  Against  the  inner 
face  of  the  shell  1  is  secured  an  annular  ring 
4,  and  upon  this  ring  are  placed  in  succession 
a  soft-rubber  gasket  5,  the  diaphragm  6,  and  95 
a  soft-rubber  gasket  7.  To  the  center  of  the 
diaphragm  is  secured  a  pin  8,  the  outer  end 
of  which  is  fastened  to  the  style -holder  9, 
which  extends  parallel  with  the  diaphragm 
through  a  slot  10  in  the  face  of  the  case  1  and  100 
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through  a  slot  in  a  block  11,  which  is  fastened 
to  the  case.     This  block  11  has  also  a  central 

perforation  throuj^h  which  a  nipple  12  pro- 
jects laterally  from  the  style-holder,  and  in 

5  this  nipple  passes  the  set-screw  13,  which  re- 
movablj^  secures  the  style  in  the  style-holder. 

All  the  parts  so  far  described  are  old  and 
do  not  constitute  a  part  of  our  invention. 

Our  clamping- ring  14,  which  loosely  fits 
lo  into  the  case  and  rests  against  the  gasket  7, 

is  a  rather  solid  piece  of  metal,  as  shown, 
and  has  formed  in  its  exposed  outer  surface 
three  uniformlj^-spaeed  radial  grooves  15  15 
15,  which  are  deepest  at  the  periphery  of  the 

15  ring  and  become  shallower  toward  the  center, 
and  finally  merge  into  the  outer  surface  of 
the  clamping-ring,  as  is  best  illustrated  in 
Fig.  2.  This  clamping- ring  has  a  central 
screw -tlireaded  opening  16,  adapted  to  re- 

20  ceive  the  screw-threaded  end  of  the  sound- 
conveying  tube  17.  Against  the  outer  face 
of  the  clamping-ring  is  fitted  the  clamping- 
spring  18,  which  is  best  shown  in  Fig.  3,  and 
is  an  annulus  with  three  uniformly-spaced 

25  radially-extending  arms  19  19  19.  The  an- 
nular portion  of  this  spring  is  flat,  so  that 

when  laid  upon  the  clamping-ring  14  the  an- 
nular portion  of  the  spring  will  be  substan- 
tially parallel  with  the  face  of  theclamping- 

30  ring.  The  radial  arms  of  the  spring  are  bent 
angularly,  so  that  they  will  fit  and  partly  de- 

scend into  the  grooves  15  of  the  clamping- 
ring.  This  spring  is  made  rather  thin  and  is 
either  of  steel  or  other  spring  metal.     In  the 

35  drawings,  however,  for  the  sake  of  clearness  of 
illustration  this  spring  is  shown  rather  thick. 
In  the  cylindrical  flange  of  the  case  1  are 
formed  three  slots  20,  near  the  edge  of  the 
flange  and  equallj' spaced  like  the  grooves  15  of 

40  the  clamping-ring  and  the  radial  arms  19  of  the 
clamping-spring,andthearmsl9  of  this  spring 
are  sufi&ciently  long  that  when  the  spring  is 
placed  against  the  clamping-ring,  with  the 
arms  19  in  the  grooves  15,  these  arms  may  be 

4^  depressed  into  the  grooves  until  they  engage 
and  snap  into  the  slots  20  and  are  there  held 
by  the  webs  21.  AVhen  in  this  condition  and 
before  the  sound-conveying  tube  is  screwed 
into  the  clamping-ring,  the  arms  19  at  points 

50  near  the  annular  portion  of  the  spring  abut 
against  those  points  of  the  grooves  15  which 
just  merge  into  the  general  surface  of  the 
ring.  This  condition  of  affairs  is  shown  in 
Fig.  4,  and  the  point  of  contact  between  one 

55  of  the  spring-arms  and  the  clamping-ring  is 
marked  by  the  letter  x.  In  this  condition 
the  spring-arms  pressing  at  the  three  points 
X  upon  the  clamping- ring  holds  the  latter 
with  moderate  pressure  against  the  gasket  7 

60  without  perceptibh'  com  pressing  the  gaskets. 
If  now  thesound-conveyingtubel7is screwed 
into  the  clamping-ring,  the  ledge  22  of  this 
tube  bears  down  upon  the  annular  portion 
of  the  spring  18,  and  the  spring-arms  19  at 

65  the  points  x  force  the  clamping-ring  more 
strongly  against  the  gasket  and  compress  the 

same,  and  thus  clamp  the  diaphragm  elastic- 
ally  in  the  sound-box.  This  condition  is  illus- 

trated particularly  in  Fig.  5  on  a  large  scale, 
but  is  also  shown  in  Fig.  1.  70 

It  will  now  be  seen  that  with  the  diaphragm 
mounted  and  clamped  as  described  it  will 
beheld  between  its  rubber  gaskets  with  uni- 

form pi'essure,  even  if  by  age  the  rubber 
should  lose  its  elasticity  entirely,  since  any  75 
loss  of  pressure  due  to  such  deterioration  of 
the  rubber  w^ould  be  compensated  by  the 
clamping-spring  18,  which  would  follow  up 
and  press  the  clamping-ring  14  against  the 
gaskets  with  practically  undiminished  force.  80 

Since  the  springs  18  are  in  practice  stamped 
out  of  uniform  sheets  of  spring  metal,  these 

springs  will  all  have  practically  the  same  re- 
siliency, and  therefore  the  diaphragms  in 

ever  so  many  sound-boxes  will  all  be  held  un-  85 
der  practically  the  same  pressure. 

In  the  assembling  of  the  gaskets,  dia- 
phragm, clamping-ring,clamping-spring,  and 

sound-conveying  tube  no  tools  are  required 
and  no  skill  has  to  be  exercised,  so  that  in-  90 
jured  parts  can  be  taken  off  and  other  dupli- 

cate parts  inserted  without  requiring  special 
and  renewed  adjustment  of  the  apparatus. 

It  will  be  understood  that  we  are  not  lim- 
ited to  the  identical  construction  of  clamping-  95 

ring  and  clamping-spring  herein  described, 
since  these  forms  may  be  departed  from  in  va- 

rious ways  without  departing  from  our  inven- tion. 

Having  now  fully  described  our  invention,  100 
we  claim  and  desire  to  secure  by  Letters  Pat- 

ent— 

1.  A  sound-box  for  recording  and  reproduc- 
ing apparatus  having  a  diaphragm  damped 

around  the  edge  and  an  elastic  clamp  bearing  105 
upon  the  damping  device  to  hold  the  dia- 

phragm in  its  seat,  substantially  as  described. 
2.  In  a  sound-box  for  sound  recording  and 

reproducing  machines,  a  diaphragm  mounted 
at  the  edges  between  elastic  gaskets,  in  com-  no 
bination  with  a  spring-clamp   securing  the 
diaphragm  in  place  and  bearing  upon  the  gas- 

kets with  spring-pressure,  substantially  as 
described. 

3.  A  sound-box  for  recording  and  reproduc-  115 
ing  apparatus  composed  of  a  case,a  diaphragm 
between  rubber  gaskets,  a  clamping-ring  and 
a  spring  holding  the  clamping-ring  against 
the  gaskets  and  diaphragm,  substantially  as 
described.  120 

4.  A  sound-box  for  recording  and  reproduc- 
ing apparatus  composed  of  a  case,a  diaphragm 

damped  around  the  edge  seated  in  the  case, 
a  ring-clamp  bearing  upon  the  damped  edge 
of  the  diaphragm  and  a  three-armed  spring  125 
bearing  upon  the  clamping-ring  at  equidis- 

tant points,  substantially  as  described. 
5.  A sound-boxfor recordingand reproduc- 

ing apparatus  comprising  a  case,  a  diaphragm 
damped  around  its  edge  seated  in  the  case,  a  130 
clamping-ring  bearing  upon  the  clamped  edge 
of  the  diaphragm  and  having  three  radial 
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grooves  in  its  outersurface,aucl  a  three-ai'ined 
spring  having  its  free  ends  locked  in  the  case 
so  as  to  engage  the  grooves  and  bearing  with 
its  arms  on  the  clamping-ring,  so  as  to  hold 

5  the  latter  with  uniform  yielding  pressure 
against  the  damped  edge  of  the  diaphragm, 
substantially  as  described. 

6.  A  sound-box  for  recording  and  reproduc- 
ing apparatus  comprising  a  case,  a  diapliragm 

o  damped  around  its  edge  seated  in  the  case,  a 
clamping-ring  bearing  upon  the  damped  edge 
of  the  diaphragm,  an  annular  three-armed 
spring  bearing  with  its  arms  upon  the  clamp- 

ing-ring at  equidistant  points,  and  a  sound- 
5  conveying  tube  screwing  into  the  clamping- 

ring  and  pressing  the  spring  against  the  lat- 
ter, substantially  as  described. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of 
the  subscribing  witnesses. 

EMILE  BERLINER. 
JOSEPH  SANDERS. 

Witnesses  as  to  Emile  Berliner: 
C.  C.  Stevenson, 
Georg  S.  Steffeur, 
Heinrich  Schnehag, 
Emma  G.  White. 

Witnesses  as  to  Joseph  Sanders: 
Edwin  S.  Clarkson, 
F.  T.  Chapman. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  A.  Moore,  a 

citizen  of  the  United  States,  and  a  resident  of 
Brookline,  in  the  county  of  Norfolk,  State  of 

-  5  Massachusetts, have  invented  certain  new  and 
usefullmprovemeuts in  Phonographic  Sound- 

ers, of  which  the  following  is  a  full,  clear,  and 
exact  description. 

The  object  of  this  invention  is  the  construc- 
lo  tion  of  an  improved  phonographic  sounder  to 

be  used  in  connection  with  the  weighing-ma- 
chine set  forth  in  mj' companion  application. 

Serial  No.  76,850,  the  requirements  of  which 
are  that  the  sounder  must  be  capable  of  ad- 

15  justment  in  a  line  parallel  with  the  face  of 
the  record-disk  and  after  which  adjustment 
to  some  designated  point  shall  be  substan- 

tially fixed  in  position  while  the  record-disk 
rotates  in  contact  with  the  sounder-stylus. 

20  Referring  to  the  drawings  forming  a  part 
of  this  specification.  Figure  1  is  a  sectional 
plan  view  on  the  line  Y  Y  in  Fig.  3.  Fig.  2 
is  a  section  of  the  same  on  the  line  X  X  in 
Fig.  2.     Fig.  3  is  a  sectional  elevation  on  the 

25  line  Z  Z  in  Fig.  1,  this  last  figure  being  but 
slightlj^ enlarged,  while  Figs.  1  and  2  are  made 
of  nearly  double  the  usual  dimensions  of  my 
sounder. 

The  reference-numeral  1  designates  a  por- 
30  tion  of  a  record-disk  designed  to  be  rotated 

upon  a  shaft  2. 

3  is  a  vertical  rod  longitudinallj'  movable 
in  a  line  parallel  with  the  face  of  the  record- 
disk  1.     Suitably  bolted  to  said  rod  by  means 

35  of  elbows  6  is  an  arm  7,  carrjing  the  sounder- 
box  10,  containing  the  usual  diaphragm  11. 

The  stylus  20,  cemented  in  the  ordinary 
manner  at  one  end  to  the  diaphragm,  is  ful- 
crumed  by  means  of  the  slender  rod  or  pintle 

40  21,  which  is  fixed  in  a  suitable  opening  in  the 
sounder-box  by  means  of  a  set-screw  23  and 
is  pinned  in  the  stylus-head  18,  being  later- 
all.y  cut  away  intermediate  of  the  said  box 
and  head  to  give  it  transverse  resilience,  as 

45  shown  at  22. 
Inasmuch  as  the  sounder  is  designed  to  be 

substantially  fixed  in  position  during  the  rev- 
olution of  the  record-disk  and  the  latter  is 

liable  to  be  somewhat  warped  or  otherwise  so 
50  out  of  true  as  to  cause  its  face  to  vary  in  dis- 

tance from  the  sounder,  I  have  devised  the 
following  construction  for  permitting  the  nee- 

dle-point to  accommodate  itself  to  the  record. 
This  consists  in  jointing  together  the  stylus- 
head  18  and  the  needle-socket  16,  the  pivot  55 
19  being  made  vertical  or  parallel  with  the 
rod  3  and  the  face  of  the  record-disk,  so  that 
the  needle-point  can  swing  away  from  the 
said  face,  at  the  same  time  the  joint  being 
made  to  fit  so  snugly  that  the  vertical  vibra-  60 
tions  communicated  to  the  needle-point  by 
the  record-grooves  shall  be  perfectly  trans- 

mitted through  the  stylus-head  and  stylus  to 
thediaphragm.  A  suitable  tension-spring  2-t, 
anchored  at  one  end  to  the  screw  25  and  at  65 
the  other  to  the  set-screw  17,  by  which  the 
needle-point  is  secured  in  the  socket  IG,  serves 
to  retain  the  needle-point  against  the  record- 
disk  with  a  proper  resilient  pressure. 

The  sounder  being  designed  to  be  vertically  70 
varied  in  position  for  a  distance  nearly  equal 
to  the  radius  of  the  record-disk  and  at  the 
same  time  to  communicate  the  vibrations  of 
the  diaphragm  up  to  the  fixed  trumpet  13,  I 
form  the  sounder-box  with  a  tube  12,  stand-  75 
ing  upward  to  a  height  approximately  equal 
to  the  radius  of  the  record-disk,  and  provide 
the  lower  end  of  the  trumpet  13  with  a  tube 
14  of  nearly  the  same  length  and  of  a  diame- 

ter to  very  looselj^  receive  the  tube  12,  the  80 
difference  in  diameters  being  such  that  there 
shall  be  no  danger  of  the  said  parts  contact- 

ing and  so  causing  a  buzzing  or  rattling  sound 
when  the  sounder  is  speaking. 
Although  the  record-grooves  on  the  disk  85 

are  designed  to  be  perfectly  concentric,  there 
is  danger  of  their  varying  very  slightly.  Fur- 

ther, in  vertically  positioning  the  sounder  it  is 
seldom  possible  to  bring  the  needle-point  into 
exact  alinement  with  a  record-groove.  It  is  90 
therefore  necessary  to  provide  the  sounder- 
box  with  a  slight  degree  of  vertical  play.  To 
do  this,  I  secure  the  sounder  to  the  arm  5  in 
the  following  manner:  Through  enlarged 
holes  7  in  said  arm  I  pass  two  screws  31,  hav-  95 
ing  washers  32  beneath  their  heads,  and  be- 

tween said  arm  and  the  sounder-box  and  also 
between  said  arm  and  said  washers  I  intro- 

duce soft-rubber  washers  or  cushions  30.  Said 
screws  being  set  down  to  quite  firmly  com-  100 
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press  said  cushions,  the  sounder-bos  is  held 
with  a  suflficient  degree  of  firmness,  while  at 
the  same  time  there  is  enough  yield  to  the 
rubber  to  permit  the  needle-point  to  slightly 

5  tilt  the  sounder,  and  so  put  itself  accurately 
in  any  record-groove  to  which  it  is  presented. 

Although,  as  my  description  above  would 
seem  to  indicate,  I  may  use  separate  sections 
of   rubber  30  between  the   arm  5  and  the 

lo  sounder-box  and  the  screw-heads,  yet  I  prefer 
to  make  such  sections  as  part  of  a  continuous 
rubber  washer  or  cushion  extending  from  the 
sounder-box  through  the  openings  7  up  to  the 
washers  32.     The  advantage  of  this  is  that  it 

15  is  thereby  made  entirely  impossible  for  the 
screws  31  to  contact  with  the  sides  of  the 

openings  7  and  so  interfere  with  the  perfec- 
tion of  the  tones  emitted  by  the  sounder. 

What  Iclaim  as  my  invention, and  for  which 
20  I  desire  Letters  Patent,  is  as  follows,  to  wit: 

1.  The  combination  with  a  phonographic 
sounder,  of  a  stylus  therefor  having  its  nee- 

dle-point pivoted  thereto  with  a  joint  permit- 
ting flexure  in  a  plane  parallel  with  the  dia- 

25  phragm,  and  resilient  means  pressing  said 
needle-point  laterally  in  said  plane,  substan- 

tially as  described. 
2.  The  combination  with  a  phonographic 

sounder,  of  a  stylus  and  a  needle-point  socket 
30  jointed  together  to  swing  in  a  plane  parallel 

with  the  sounder-diaphragm,  and  a  tension- 
spring  anchored  to  the  sounder-box  and  said 
socket  to  elastically  draw  said  needle-point 
in  said  plane,  substantially  as  described. 

35  3.  The  combination  with  a  phonographic 
sounder,  of  a  stj'lns  affixed  at  one  end  to  the 
sounder-diaphragm,  the  centrally-thin  pintle 
fixed  in  the  sounder-box  and  also  in  the  head 
of  said  stylus,  the  needle-point  socket  jointed 

to  said  head  to  swing  in  a  plane  parallel  with  40 
said  diaphragm,  and  the  tension-spring  ter- 

minally secured  to  said  box  and  said  socket, 
substantially  as  described. 

4.  The  combination  of  a  disk  record,  a 
sounder  having  its  axis  parallel  with  the  face  45 
of  said  disk  and  movable  along  said  axis  be- 

tween the  center  and  periphery  of  said  disk, 
said  disk  and  axis  being  vertical,  a  section  of 
tubing  rising  from  the  sounder  with  its  axis 
coincident  with  that  of  the  sounder  and  re-  i;o 
ceiving  acoustic  vibrations  therefrom,  and  a 
fixed  trumpet  rising  vertically  from  above 
said  sounder  with  its  smaller  end  loosely  in- 

closing said  section  of  tubing,  substantially 
as  described.  55 

5.  The  combination  with  a  phonographic 
sounder,  of  an  arm  having  an  enlarged  open- 

ing, a  screw  passing  through  said  opening 
and  fixed  in  the  sounder-box,  and  resilient 
cushions  between  said  arm  and  box  and  be-  60 
tween  said  arm  and  the  screw-head,  substan- 

tially as  described. 
6.  The  combination  with  the  rod,  of  the  arm 

rigidly  projecting  therefrom  and  formed  with 
a  plurality  of  openings,  a  phonographic  65 
sounder,  screws  freely  passing  through  said 
openings  and  fixed  in  the  sounder-box,  wash- 

ers beneath  the  heads  of  said  screws,  and  soft- 
rubber  cushions  on  said  screws  between  said 
box  and  washers,  substantially  as  described.   70 

In  testimony  that  I  claim  the  foregoing  in- 
vention I  have  hereunto  set  my  hand  this  28th 

day  of  February,  1902. 

GEORGE  A.  MOORE. 

Witnesses: 
A.  B.  Upham, 
Chas.  A.  Couch. 
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^o  all  whom  it  may  concern: 
Be  it  known  that  I,  George  A.  Baldwin,  a 

citizen  of  the  United  States,  residing  at  Wal- 
nutgrove,  in  the  county  of  Greene  and  State 

5  of  Missouri,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Conducting 
Horns;  and  I  dohereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled  in 

lo  the  art  to  which  it  appertains  to  make  and  use 
the  same,  reference  being  had  to  the  accom- 

panying drawings,  and  to  the  letters  and  fig- 
ures of  reference  marked  thereon,  which  form 

a  part  of  this  specification. 
15  My  invention  relates  to  improvements  in 

horns  for  sound-reproducing  machines,  mega- 
phones, and  similar  devices. 

It  has  for  its  object  to  augment  or  diminish 
the  volume  of  sound,  according  to  the  wishes 

20  of  the  listeners  or  requirements  of  the  par- 
ticular music,  speech,  or  other  sound  which 

is  being  reproduced. 
A  further  object  is  to  improve  the  timbre 

or  quality  of  the  sound  issuing  from  the  horn. 
25  Novel  details  in  the  arrangement  and  con- 

struction of  the  several  parts  of  the  invention 
will  be  apparent  from  the  detailed  descrip- 

tion hereinafter  and  the  appended  claims, 
when  taken  in  connection  with  the  aceompa- 

30  nying  drawings,  forming  part  hereof. 
In  the  drawings,  Figure  1  is  a  central  lon- 

gitudinal section.  Fig.  2  is  a  cross-section  on 
the  line  2  2  of  Fig.  1  looking  in  the  direction 
of  the  arrow  cc.     Fig.  3  is  a  like  view  looking 

35  in  the  direction  of  the  arrow  y. 
Referring  more  particularly  to  the  draw- 

ings, the  horn  is  indicated  at  4,  being  of  the 
usual  frusto-conical  shape.  Two  diaphragms 
or  partitions  5  and  6  are  secured  to  the  inner 

40  walls  thereof  at  some  distance  apart.  The 
intervening  space  W  serves  as  a  chamber  or 
reservoir  for  a  liquid, the  purpose  of  which  will 
be  hereinafter  described.  The  diaphragms  are 
made,  preferably,  slanting  towai'd  each  other 

45  and  do  not  extend  to  the  top  wall  of  the  horn, 
their  height  being  about  one-half  the  diame- 

ter of  the  horn  at  their  respective  positions. 
To  the  diaphragm  6  a  gate  7  is  hinged,  as  in- 

dicated at  I'',  whicli  maj'  be  opened  or  closed 
50  by  means  of  a  hand-lever  8,  fulcrumed  to  a 

bracket  8'',  secured  to  the  horn.  The  lever  8 
is  connected  to  the  gate  7  by  a  rod  9.  Suit- 

able movement  of  the  lever  8  will  open  or 

close  the  gate  7,  and  a  stop  10  prevents  ex- 
cessive outward  movement  of  the  same.  A  55 

fine-wii-e  screen  11  is  secured  to  the  bottom 
wall  of  the  horn  within  the  space  W.  It  is 
removed  from  the  side  and  top  walls  of  the 
horn  to  permit  of  its  ready  vibration. 

In  operation  the  sound  entering  the  horn  at  60 
A  passes  over  the  diaphragm  5  and  out  of  the 
horn  through  the  gate  7,  which  being  capable 
of  adjustment  enables  the  volume  of  sound 
to  be  regulated.     The  space  W  between  the 
diaphragms  5  and  6  is  filled  with  water  or  65 
other  suitable  liquid,  in  which  the  screen  11 
is  partly  immersed.     The  sound  in  striking 
the  diaphragm  5  and  in  passing  over  the  wa- 

ter causes  a  vibration  of  the  w^ater  and  the 
screen,   by  which  the  volume  of    sound  is  70 
greatly  augmented  and  its  timbre  improved. 

It  will  be  understood  that  various  minor 
changes  in  the  details  of  the  construction  may 
be  made  without  departing  in  the  least  from 
the  spirit  of  the  invention.  75 

Having  thus  described  the  invention,  what 
is  claimed  as  new,  and  desired  to  be  secured 

by  Letters  Patent,  is — 
1.  The  combination  with  a  sound-conduct- 

ing horn,  of  two  diaphragms  therein,  and  a  80 
liquid-chamber  formed  thereby. 

2.  The  combination  with  a  sound-conduct- 
ing horn,  of  a  liquid-chamber  and  vibratory 

screen  therein. 

3.  The  combination  with  a  sound-conduct-  85 
inghorn,  of  two  diaphragms  therein,  a  liquid- 
chamber  formed  thereby,   and   a  vibratory 
screen  in  said  liquid-chamber. 

•i.  The  combination  with  a  sound-conduct- 
ing horn,  of  two  diajihragms  therein,  aliquid-  90 

chamber  formed  therebj^  a  vibratory  screen 
in  said  liquid-chamber,  a  gate  on  one  of  said 
diaphragms,  and  means  to  operate  said  gate. 

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

GEORGE  A.  BALDWIN. 

Witnesses: 
R.  T.  Jones, 
0.  G.  King. 
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No.  35,233.    (No  model.) 

To  all  jvliom  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  Records  or  Record- 
Blanks  for  Talking-Machines;  and  I  do  here- 

by' declare  the  following  to  he  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, 
reference  being  had  to  the  accompanying 
drawings,  and  to  letters  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

ts  tion. 
This  case  is  a  division  of  a  case  filed  in  the 

United  States  Patent  Office  September  28, 
1900,  Serial  No.  31,357,  and  relates  to  the  rec- 

ord for  a  talking-machine,  and  particularly 
2o  such  a  machine  as  is  shown  in  the  original 

application  filed  on  the  date  above  stated. 
The  objects  of  the  improved  record  are  to 

enable  a  larger  superficial  area  of  reproduc- 
ing cuts  or  engravings  to  be  obtained,  where- 

25  by  a  high  rate  of  speed,  and  consequently  a 
greater  vohime  of  sound,  may  be  maintained 
without  quickly  terminating  the  period  of 
sound  reproduction;  to  secure  a  more  dura- 

ble and  lasting  record;  to  obtain  a  more  per- 
30  feet  reproduction  of  sounds  and  more  effec- 

tually avoid  those  tones  which  are  unnatural 
to  the  voice  or  are  not  common  to  the  musical 

instrument  or  other  original-sound  producer; 
to  provide  a  record  which  can  be  compactly 

35  and  secui'ely  packed  for  the  market  with  ease 
and  convenience,  and  to  obtain  other  prac- 

tical 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  rec- 
ord or  record-blank  for  talking-machines  and 

in  the  arrangements  and  combinations  of 
parts  of  the  same,  all  substantially  as  will  be 
hereinafter  set  forth,  and  finally  embraced 

45  in  the  clauses  of  the  claim. 
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  the  improved  rec- 
50  ord-blank  having  my  improved  construction. 

Fig.  2  is  a  plan  of  the  same,  showing  it  after 

it  has  been  engraved  and  ready  for  reproduc- 
ing sound.  Fig.  3  is  a  detail  section  on  line 

y  of  Fig.  4  of  the  record  on  a  greatly-enlarged 
.scale.  Fig.  4  is  a  plan  showing  a  portion  of  55 
the  record  on  the  same  large  scale,  and  Fig. 
Fig.  5  is  a  section  on  line  x  of  Fig.  1. 

In  said  drawings,  a  indicates  the  record- 
blank,  comprising  a  body  of  wax  or  wax-like 
composition  or  other  material  capable  of  be-  60 
ing  engraved  or  receiving  impressions  due  to 
the  action  of  sound  waves  or  vibrations  either 
mechanically,  chemically,  or  electrically  or 
by  any  of  the  methods  in  the  art  of  produc- 

ing talking-machine  records.     Said  body  or  65 
blank  a  presents  a  broad  basic  portion  at 
which  it  is  seated  on  or  is  adapted  to  be  at- 

tached to  a  suitable  rotary  holder.     At  or  near 

said  basic  portion  the  said  bod}'  is  diamet- 
ricallj'  large  or  extends  far  from  its  center  of  70 
rotation  on  its  axial  shaft  or  mandrel,  and 
from  its  diametrically  large  basic  portion  the 
said  body  or  blank  is  gradually  reduced  in 
radial  distance  of  its  surface  from  the  axis  of 
rotation,  the  lines  of  reduction  being  curved  75 
lines  concentric  with  the  center  of  lateral 

movement  of  its   shaft,  as  hereinafter   de- 
scribed.    Said  blank  a  is  provided  with  a 

spherical  surface  a'  or  a  surface  resembling 
in  conformation  that  of  a  sphere,  in  that  the  80 
convex  curvature  of  said  blank  is  formed  at 
all  effective  points  at  an  equal  radial  distance 
from  a  given  center.     Said  blank  a  is  prefer- 

ably a  segment  of  a  sphere  and  is  centrally 
perforated,  as  at  c,  to  receive  a  holder  or  a  85 
clamp- plate  of  the  holder  of  the  record-oper- 

ating machine,  whereby  the  blank  or  record 
can  be  easily  and  conveniently  seated  in  op- 

erative relation  in  said  machine  substantially 
in  the  manner  described  in  the  case  above  90 
referred  to. 

In  the  ordinary  operation  of  the  machine 
the  blank  rotates  on  an  axial  mandrel  or 

shaft  and  the  engraving-tool  or  the  stylus  or 
tracing  instrument  of  the  reproducer  or  of  the  95 
speaker  moving  with  its  carrier  on  a  fulcrum 
or  axial  center  near  or  approximately  at  the 
axial  center  of  the  said  mandrel  or  shaft  de- 

scribes a  course  concentric  with  the  curvature 
of  the  record  or  blank,  the  said  tool  or  tracer  100 
moving  from  the  periphery  of  the  record  in- 

ward toward  the  center.     Thus  on  the  periph- 
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ery  of  the  body  a  a  spiral  cut,  groove,  or  en- 
graving is  formed  extending  from  the  larger 

peripheral  part,  where  the  larger  spirals  are 
formed,  to  the  diametrically  smaller  part  near 
the  approximate  apex  or  pole  of  the  body, 
where  the  spirals  are  relatively  smaller.  In 
thus  moving  inward  it  may  be  observed  that 
the  stylus  or  tracing  instrument  bears  later- 

ally, as  indicated  bj^  the  arrow,  against  the 
partition-walls  a^.  Fig.  3;  but  because  of  the 
convexity  or  variation  in  the  diameter  of  the 
engraved  surface  the  said  instrument  tends 
to  wear  not  so  directly  against  the  thin  par- 

titions as  heretofore,  but  into  the  body  of  the 
record,  thus  tending  greatly  to  increase  the 
durability  of  the  said  record,  as  will  be  un- 
derstood. 

I  am  aware  that  various  changes  may  be 
made  in  the  construction  of  the  record  with- 

20  out  departing  from  the  scope  of  the  inven- 
tion. For  example,  the  said  record  may  be 

made  more  or  less  completely  globular  in 
form  and  may  be  formed  on  a  greater  or  less 
radius  or  may  be  relatively  wider  to  enable 
a  much  greater  expanse  of  surface  engraving 
to  be  obtained,  or  the  record  maj'  be  conical 
in  shape  as  distinguished  from  the  true 
spherical  shape  without  a  departure  from 
my  invention. 
Having  thus  described  the  invention,  what 

I  claim  as  new  is — 
1.  A  record  for  sound  recording  and  repro- 

ducing machines  having  the  form  of  a  seg- 
ment of  a  sphere  not  greater  than  a  hemi- 

sphere whereby  a  broad  base  and  tapering 
surface  are  secured. 

2.  A  record  for  sound  recording  and  repro- 
ducing machines,  comprising  a  segment  of  a 

sphere  taken  wholly  on  one  side  of  the  center 
40  of  the  sphere. 

3.  A  record  for  sound  recording  and  repro- 
ducing machines,  having  the  form  of  a  seg- 

ment of  a  sphere  less  than  a  hemisphere  and 

25 
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being  centrally  perforated  to  receive  a  rec- 
ord-holder. 45 

4.  A  record  for  sound  recording  and  repro- 
ducing machines,  consisting  of  a  segment  of 

a  sphere  taken  wholly  on  one  side  of  the  cen- 
ter of  the  sphere  and  being  perforated  perpen- 

dicular to  its  base  to  receive  a  holder.  50 
5.  A  record  for  sound  recording  and  repro- 

ducing machines  comprising  a  segment  of  a 
sphere  less  than  a  hemisphere  and  having  its 
base  hollowed  or  recessed  to  afford  space  for 
the  holding  and  motive  mechanisms.  55 

6.  A  record  for  sound  recordino:  and  repro- 
ducing machines  having  the  form  of  a  seg- 

ment of  a  hollow  sphere  not  greater  than  a 
hemisphere,  and  providing  an  exterior  rec- 

ord-surface and  an  interior  space  for  holding  60 
and  rotating  means. 

7.  A  record  for  sound  recording  and  repro- 
ducing machines,  consisting  of  a  segment  of 

a  sphere  taken  wholly  on  one  side  of  the  cen- 
ter of  the  sphere  and  having  a  broad  base  65 

and  tapering  exterior  surface,  and  being  hol- 
lowed or  recessed  at  its  base  and  centrally 

apertured  to  receive  holding  and  rotating 
means. 

8.  A  record  for  sound  recording  and  repro-  70 
ducing  machines,  having  the  form  of  a  seg- 

ment of  a  sphere  not  greater  than  a  hemi- 
sphere and  presenting  a  broad  base  and  ta- 
pering exterior  surface,  and  having  on  said 

surface  a  spiral  cut  or  groove  the  larger  whirls  75 
of  which  lie  near  the  base  of  the  record  and 

the  smaller  ones  being  formed  success! velj' 
nearer  the  apex  or  pole  of  the  record. 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  25th  day  of  80 
October,  1900. 

JOHN  E.  ALEXANDER. 

Witnesses: 
W.  H.  Withers, 
Charles  H.  Pell. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  717,953,  dated  January  6,  1903. 

Application  filed  December  16, 1898,    Serial  No.  699,429.    (No  model.) 

"Ho  all  ichom  it  mrnj  concern: 
Be  it  kuown  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,  hav'e  invented  cer- 

tain new  and  useful  Improvements  in  Talk- 
ing-Machines, of  which  the  following  is  a 

specification. 
My  invention  relates  to  talking-machines; 

and  it  consists  of  a  novel  method  of  procuring 
the  necessary  engagement  and  disengagement 

between  the  reproducing  or  recording  stj'le 
and  the  sound-record  or  the  blank  upon  which 
said  sound-record  is  to  be  inscribed. 

Heretofore  it  has  been  customary  to  have 
the  record  or  recording-blank  rotate  upon  a 
fixed  axis  or  spindle  and  to  have  the  repro- 

ducer and  reproducing-stylus  or  the  repro- 
ducing-stylus  alone  adjustable  to  and  from 

20  the  surface  of  the  record  for  the  purpose  of 
withdrawing  the  stylus  from  the  record  in  re- 

moving and  replacing  the  record  or  in  return- 
ing the  parts  to  their  initial  position  after 

each  operation  of  the  machine. 
In  the  particular  kind  of  talking-machine 

known  as  the  "  gramophone  "  the  reproducer 
has  customarily  been  mounted  upon  an  arm 
hinged  to  the  main  frame  of  the  machine  by 
a  universal  joint,  so  that  the  reproducer  rest- 

30  ed  upoUf  the  record  with  its  entire  weight. 
The  disadvantage  of  this  is  that  the  repro- 

ducer is  liable  to  be  dropped  upon  the  record 
with  a  violent  shock  or  allowed  to  drop  upon 
the  table  upon  which  the  instrument  stands, 
thus  creating  a  risk  of  damage  or  destruction 
both  to  the  sound-record  and  the  reproducer. 
My  invention  overcomes  this  difficulty  by 

mounting  the  reproducer  upon  a  carriage  or 
swinging  arm  movable  only  in  a  fixed  plane, 

40  which  plane  should  be  parallel  to  the  plane 
of  the  record  if  the  latter  is  in  the  form  of  a 
disk,  or  parallel  to  the  axis  of  the  record  if 
the  latter  is  in  the  form  of  a  cj'linder.  The 
necessary  engagement  of  the  record  with  the 

45  style  and  disengagement  therefrom  I  secure 
b}^  making  the  record  itself  adjastable  to 
and  from  the  recording-style  and  preferably 
mount  the  record  or  the  record-carrying  table 
or  mandrel  upon  a  spring  or  equivalent  yield- 

50  ing  mechanism. 

The  preferred  form  of  apparatus  embody- 
ing my  invention  is  illustrated  in  the  accom- 

panying two  sheets  of  drawings,  in  which — 
Figure  1  is  a  side  elevation  of  a  gramo- 

phone to  which  my  invention  has  been  ap-  55 
plied.  Fig.  2  is  a  vertical  central  section 
through  the  record -carrying  table  and  the 
spindle  therefor.  Fig.  3  is  a  central  section 
through  a  modified  form  of  record-carrying 
table,  the  record  being  shown  in  position  60 
thereon.  Figs.  4  and  5  are  top  and  bottom 
views,  respectively,  of  the  modification  shown 
in  Fig.  3. 

Throughout  the  drawings  like  reference- 
figures  rgfer  to  like  parts.  65 

The  machine  is  mounted  on  base  1,  having 
the  casing  2,  inclosing  the  running-gear,  and 
an  extension  19,  inclosing  the  driving-spring. 
The  arm  8  has  an  elongated  bearing  4,  in 
which  the  pivot  5  of  the  swinging  arm  6  is  70 
journaled.  The  reproducer  7  is  mounted  on 
the  end  of  the  swinging  arm  6  and  carries  the 
reproducing  stylus  or  style  8.  A  rotating  ta- 

ble 10  carries  the  disk-shaped  sound-record 
11,  said  sound-record  being  made  of  hard  ma-  75 
terial  which  is  unyielding  to  the  stylus-point 
and  held  upon  the  table  and  caused  to  rotate 
therewith  bj'  means  of  the  friction  of  the 
thumb-screw  12  or  by  means  of  an  engaging 
pin  13.     (See  Fig.  2.)  80 

The  table  10  may  of  course  be  mounted  on 
any  kind  of  a  vertical  shaft  or  pivot;  but  I 
prefer  to  mount  it,  as  shown  at  Fig.  2,  on  a 
vertical  sleeve  1-1,  supported  by  cone-bearing 
on  the  upper  end  of  the  vertical  pivot-shaft  85 
15  and  having  the  ball-bearing  16  against  the 
flank  of  said  vertical  shaft.  The  sleeve  14 
has  a  wide-faced  pinion  17,  meshing  with  the 
driving-gear  IS,  which  latter  is  driven  by  any 
suitable  gearing  from  a  spring-motor  in  the  90 
extension -casing  19,  which  spring- motor  I 
have  not  illustrated.  The  pivot-shaft  15  is 
yertically  adjustable  in  the  boss  26  on  the 
bed-plate  27,  and  the  lower  end  of  said  pivot- 
shaft  rests  on  anj'  suitable  yielding  and  ad-  95 
justable  support.  I  have  illustrated  as  a  pre- 

ferred form  of  such  support  a  lever  20,  piv- 
oted at  21  and  having  its  right-hand  end  (see 

Fig.  2)  forced  down  by  the  plunger  22,  upon 
which  a  graduated  pressure  is  brought  by  io< 
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3° 

35 

means  of  the  spiral  spring  23  and  thumb- 
screw 25.  The  thumb -screw  25,  spring  23, 

and  plunger  22  are  kept  in  line  by  the  sleeve 
24,  within  which  they  work. 

5  Any  suitable  horn  or  sound-conveying  tube 
9  is  connected  to  the  sound-box  7  and  carried 
by  the  swinging  arm  G. 

A  hinged  catch  28  is  provided  at  one  side 
of  the  casing  2  and  is  so  adjusted  as  to  take 

lo  over  the  table  10  and  record  11,  or  over  the 
table  alone,  and  hold  the  table  down  in  one 
of  its  lower  positions. 
Any  form  of  key  or  winding-crank  29  may 

be  used  for  winding  up  the  spring-motor. 
T5  The  operation  of  my  invention  is  as  follows: 

The  spring-motor  being  wound  up  and  the 
catch  28  being  disengaged,  the  mechanism 
will  cause  the  sound-record  11  to  rotate,  and 
the  spring  23  will  cause  the  lever  20  to  force 

2o  up  the  spindle  15  and  with  it  the  table  10 
and  record  carried  thereon,  so  that  the  sound- 
record  will  be  held  in  engagement  with  the 
reproducing -style  8.  The  style  will  be  vi- 

brated by  the  undulatory  groove  in  the  sound- 
record,  and  the  recorded  sound  will  be  re- 

produced in  the  sound-box  7  and  delivered 
through  the  horn  9.  As  the  record  rotates 
the  spiral  groove  will  slowly  feed  the  sound- 

box over,  the  arm  6  swinging  upon  its  pivot  5. 
When  the  end  of  the  record  is  I'eached,  the 
table  is  forced  down  by  the  operator  and  out 
of  engagement  with  the  stylus  8,  the  latter 
being  held  up  by  the  arm  6.  The  cafch  28  is 
then  thrown  up  to  engage  the  table,  as  shown 
in  Fig.  2,  and  the  reproducer  may  be  swung 
to  one  side.  The  record  11  may  be  removed 
and  another  one  substituted.  The  repro- 

ducer is  then  swung  back  over  the  record 
and  adjusted  at  the  beginning  thereof,  the 

40  catch  28  thrown  back  in  the  position  shown 
in  Fig.  1,  and  the  machine  will  then  start 
into  operation.  The  degree  of  force  with 
which  the  record  is  pressed  against  the  repro- 
ducing-style  will  be  controlled  by  adjusting 

45  the  thumb-screw  25.  If  purity  of  tone  is  de- 
sired with  an  absence  of  all  scratching  sound, 

the  thumb-screw  25  is  turned  so  as  to  with- 
draw the  screw  and  lessen  the  compression  of 

the  spring  23.     If  greater  volume  of  tone  is 
50  desired,  the  thumb-screw  is  turned  in  the  op- 

posite direction,  so  as  to  increase  the  com- 
pression of  the  spring  and  the  consequent 

pressure  with  which  the  record  is  held  against 
the  reproducing-style.     This  forces  the  style 

55  farther  into  the  record-groove,  makes  the  vi- 
brations of  the  style  ampler  and  more  posi- 

tive, and  gives  a  greater  volume  of  tone,  al- 
though accompanied  by  a  slight  increase  of 

the  scratching  sounds  produced  by  friction 
60  of  the  style  upon  the  material  of  the  record. 

In  the  modifications  shown  in  Figs.  3, 4,  and 
5  the  form  of  table  now  in  use  is  shown,  de- 

signed to  be  mounted  on  a  non-adjustable 
vertical  shaft,  and  the  adjustment  of  the  rec- 

65  ord  is  secured  by  mounting  it  on  a  series  of 
little  plungers  30,  &g.,  mounted  in  the  table 
itself  and  supported  by  springs  31  31,  &c.  Ad- 

justment of  these  springs  is  secured  through 
manipulation  of  the  screws  32  32. 
The  advantages  of  my  invention  are  evi-  70 

dent  in  that  the  reproducer  is  securely  sup- 
ported at  all  times,  while  at  the  same  time  it 

is  free  to  move  through  a  plane  parallel  to 
the  record,  and  thus  be  fed  along  by  said 
record  or  swung  to  one  side  for  purposes  of  75 
changing  the  records.     At  the  same  time  the 
record  can  be  promptly  brought  into  or  out 
of  engagement  with  the  reproducing-style  at 
the  will  of  the  operator  and  held  out  of  en- 

gagement by  means  of  the  catch  28.     This  80 
catch  also  operates  as  a  brake  on  the  revolv- 

ing table,  and  by  throwing  it  out  of  engage- 
ment the  one  motion  brings  the  record  into 

engagement  with  the  style  and  releases  the 
driving  mechanism,  so  that  the  machine  be-  85 
gins  to  talk.     By  adjusting  the  compression 
of  the  spring  23  different  styles  of  sound  re- 

production can  be  seen  red, as  above  described. 
It  is  evident  that  various  changes  could  be 

made  in  the  apparatus  disclosed  without  de-  90 
parting  from  the  spirit  and  scope  of  my  in- 

vention, so  long  as  the  principle  of  operation 
above  described  is  retained.     The  same  ad- 

justments would  be  operative  in  a  machine 
in   which  the   record  was  other  than  disk-  95 
formed  or  in  which  the  plane  of  movement  of 
the  reproducing-style  was  other  than  hori- 

zontal.    Weights  might  be  substituted  for 
springs  in  producing  the  pressure  holding  the 
record  in  engagement  with  the  style,  and  other  100 
mechanism  for  supporting  and  rotating  the 
record-table  might  be  employed.     The  repro- 

ducer might  be  carried  on  a  different  form  of 
carriage  from  the  swinging  arm  shown,  &c. 
All  these  deviations  I  consider  to  be  in  form  105 
merely  and  not  in  substance,  and  all  are  with- 

in the  scope  of  my  invention. 
Having  therefore  described  my  invention, 

what  I  claim,  and  desire  to  protect  by  Letters 
Patent,  is —  no 

1.  In  a  talking-machine  the  combination 
of  a  reproducing-stylus  movable  in  one  fixed 
plane  only,  and  a  flexibly-mounted  sound-rec- 

ord of  rigid  material  cooperating  therewith, 
substantially  as  described.  115 

2.  In  a  talking-machine  the  combination 
of  the  reproducing-style  movable  in  a  hori- 

zontal plane,  the  sound-record  rotating  on  a 
vertical  axis,  and  mechanism  for  forcing  the 
sound  -  record  toward  the  reproducer  with  1 20 
yielding  pressure,  substantially  as  described, 

3.  In  a  talking-machine  the  combination 
of  the  reproducer  movable  in  a  fixed  plane 
only,  the  sound-record  cooperating  therewith 
and  having  that  portion  of  its  surface  in  con-  125 
tact  with  the  reproducer-style  at  any  one  mo- 

ment movable  in  approximately  the  same 
plane  as  that  in  which  the  reproducer  moves, 
and  mechanism  which  forces  said  record  to- 

ward the  reproducer-style  with  yielding  pres-  1 30 
sure,  substantially  as  described. 

4.  In  a  talking-machine  the  combination 
of  the  reproducing-style  movable  in  a  fixed 
plane  only,  the  disk-shaped  sound-record  ro- 
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tating  on  an  axis  perpendicular  to  said  plane, 
and  adjustable  spring  mechanism  for  forcing 
the  record  toward  the  style,  substantially  as 
described. 

5  5.  In  a  talking-machine  the  combination 
of  the  reproducing-style  movable  in  a  fixed 
plane  only,  the  disk-shaped  sound-record  ro- 

tating on  an  axis  perpendicular  to  said  plane, 
and  adjustable  spring  mechanism  for  forcing 

10  the  record  toward  the  style,  together  with  a 
catch  mechanism  for  holding  the  record  out 
of  engagement  with  the  style,  substantially 
as  described. 

6.  In  a  gramophone,  a  vertically-adjustable 
1 5  spindle  for  the  rotating  record-table,  together 

with  a  yielding  support  for  said  spindle,  sub- 
stantially as  described. 

7.  In  a  gramophone,  a  verticallj'-adjustable 
spindle  for  the  rotating  record-table,  together 

2o  with  a  yielding  support  on  which  the  spindle 
rests,  and  a  catch  for  holding  said  record-ta- 

ble down  in  its  lower  position,  substantially 
as  described. 

8.  Inagramophone,  a  vertically-adjustable 
25  spindle  for  the  rotating  record-table,  together 

with  a  yielding  support  on  which  the  spindle 

rests,   and    mechanism   for  adjusting    said 

yielding  support,  substantiallj'^as  described. 9.  In  a  sound  recording  and  reproducing 

machine  a  record,  means  for  rotating  the  30- 
same,  a  sound-box  provided  with  a  diaphragm 
and  style,  and  yielding  supporting  devices 
for  bringing  the  record-disk  into  engagement 
with  the  style. 

10.  In  a  sound  recording  and  reproducing  35 
machine,  a  rigidly  -  mounted  reproducer,  a 
yieldingly  -  mounted  record,  and  means  for 
keeping  the  grooves  of  the  record  in  contact 
with  the  style  of  the  reproducing  mechanism 
for  the  purpose  stated.  40 

11.  In  a  sound-reproducing  machine,  a  re- 
producer mounted  rigidly  in  a  direction  nor- 

mal to  the  record  and  a  support  for  the  rec- 
ord mounted  to  yield  in  the  same  direction 

during  reproduction.  45 
Signed  by  me  at  New  York  city  this  lith 

day  of  December,  1898. 

LOUIS  P.  VALIQUET. 

Witnesses: 
A.  Parker-Smith, 
Lilian  Foster. 
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WALTER  BARNES,  OF  TOLEDO,  OHIO, 

SUPPORT  FOR  HORNS   FOR  TALKING-MACHINES. 
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Application  filed  September  24, 1902.    Serial  No,  124,692,    (No  model.) 

To  all  ivhom  it  may  concern;' 
Be  it  known  that  I,  Walter  Barnes,  a  resi- 

dent of  Toledo,  in  the  county  of  Lucas  and 
State  of  Ohio,  have  invented  certain  new  and 

5  useful  Improvements  in  Supports  for  Horns 
for  Talking-Machines ;  and  I  do  herebj"  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. 

The  invention  relates  to  adjustable  sup- 
ports for  horns  for  talking-machines. 

The  main  object  of  the  invention  is  to  pro- 
vide improved  supporting  devices  for  talking- 

15  machine  horns  or  for  other  analogous  devices. 
In  the  drawings,  Figure  1  is  a  perspective 

view  of  a  talking-machine  with  the  improved 
horn-support.     Fig.  2  is  a  perspective  view  of 
the  support  detached  from  the  machine.    Fig. 

20  3  is  a  sectional  view  of  the  cradle,  showing 
rubber  pieces  on  the  inside  thereof.  Fig.  4  is 
a  detail  view  of  the  lock-joint  for  the  cradle- 
arm. 

In  all  the  figures  of  the  drawings,  1  repre- 
25  sents  the  sheet-metal  cradle  in  which  the  re- 

produciug-horn  2  may  rest. 
3  is  the  curved  flange  or  connecting  mem- 

ber, in  which  the  cradle  terminates  at  the 

bottom  between  the  curved  spring  ends  2^, 
30  the  cradle-arm  4  passing  through  the  open- 

ingin  the  downwardly-curved  tube-like  flange 
and  being  fastened  by  a  thumb-screw  5.. 

6  indicates  the  adjustable  standard  for  sup- 
porting the  horn. 

35  7  indicates  an  adjustable  shoulder  or  collar 
by  which  the  height  of  the  standard  is  regu- 
lated. 

8  indicates  a  T-shaped  socket  through  which 
the  standard  G  passes  and  which  is  fastened 

40  to  the  machine-cabinet  9. 
The  inner  surface  of  the  two  top  longitudi- 

nal pieces  of  the  cradle  are  lined  with  thin 
strips  of  rubber  10,  and  there  are  small  pieces 
of  rubber  11  at  the  bottom  of  the  cradle  at 

45  the  two  points  where  the  horn  rests.  This 
rubber  lining  and  these  rubber  rests  help  to 
grasp  the  horn  more  securely  than  the  metal 
cradle  alone  would  do.  The  inner  edges  of 
the  bottom  of  the  cradle  are  connected  by  an 

50  intermediate  arm  12,  curved  into  a  tube-like 
shape,  so  that  there  is  a  receptacle  through 
which  the  cradle-arm  4  passes,  the  thumb- 

screw 5  holding  it  in  place.  The  cradle-arm 
terminates  with  a  curve  13  and  with  a  circle 
14  on  its  lower  end.  On  the  top  of  the  circle  55 
in  the  center  is  cut  a  shallow  slot  or  notch 
15,  in  which  the  point  16  of  the  top  of  the 
standard  rests  at  17  when  the  support  is  in  use. 

The  adjustable  standard  is  inserted  per- 
pendicularly through  the  T-shaped  socket  8  60 

and  terminates  at  the  top  with  a  sort  of  a 
triangular-shaped  reverse  poi  nt  16,  a  part  run- 

ning thence  forward  to  the  cradle-arm  and 
terminating  with  a  hook,  eye,   or  ring  18, 
grasping  the  cradle -arm.     The  standard  is  65 
also  passed  through  the  ring  in  the  end  of  the 
cradle-arm  in  such  a  manner  that  the  trian- 

gular point  shall  rest  in  the  slot  or  notch  15 
in  one  side  of  the  ring  with  which  4  termi- 

nates.    The  shoulder  or  collar  7  is  furnished  70 
with  a  thumb-screw,  whereby  the  standard 
may  be  elevated  or  lowered  at  pleasure.    The 
socket  8  is  made  T-shaped  to  prevent  wab- 

bling of  the  standard  when  the  machine  is  in 
operation.     The  shoulder  or  collar  7  should  75 
be  formed  loosely  enough  so  that  the  cradle- 
arm  and  the  standard  may  be  pushed  to- 

gether when  not  in  use,  so  that  the  same  will 
occupy  less  space  in  the  packing-case,  as 
shown  in  my  application  of  even  date  here-  80 
with  on  cases  for  talking- machines.  Serial 
No.  124,693. 

Some  of  the  advantages  of  the  device  de- 
scribed  above  are  as  follows:  The  spring- 

cradle  will  fit  and  grasp  any  size  of  repro-  85 
ducing-horn.     The  rubber  lining  and  strips 
referred  to  in  the  description  will  not  only 
prevent  the  horn  from  turning,but  will  largely 
do  away  with  the  metallic  sound  that  accom- 

panies the  reproduction  of  sound  with  the  or-  90 
dinary  arm  and  reproducing-horn  of  talking- 
machines.     The  edges  of  the  horn  maybe  se- 

cured together  by  connecting  devices, as  hooks 
22;  but  this  is  not  essential,  especially  if  the 
horn  is  large.     The  attachment  of  a  thumb-  95 
screw  on  the  lower  part  of  the  cradle,  fixing 
the  cradle  to  the  main  arm  or  cradle-rest,  al- 

lows the  rest  to  be  either  elevated  or  short- 
ened, according  to  the  size  of  the  horn  used. 

This  does  away  with  the  horn  stand  or  sup-  100 
port  commonly  used. 

An  important  feature  of  the  device  is  the 
lock-joint,  (the  point  where  the  standard  and 
the  cradle-arm  join.)     The  reproducer  20  has 
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a  perpendicular  as  well  as  a  horizontal  motion, 
so  that  the  sound-box  and  stylus  are  allowed 
to  follow  the  record  or  sound  waves  without 
destroying  or  injuring  the  record,  the  weight 

5  of  the  reproducer  being  almost  altogether  car- 
ried by  the  standard.  Not  onl J' can  the  stand- 
ard be  adjusted  by  manipulating  the  adjust- 
able shoulder  or  collar,  allowing  the  cradle- 

horn  to  be  placed  at  any  height  desired  or 
lo  made  necessary  by  size  of  horn  used,  but 

through  it  the  pressure  put  upon  the  needle- 
point of  the  reproducer  can  be  limited  as  de- 

sired. By  making  the  parts  of  the  lock-joint 
as  indicated  the  device  can  be  closed  together 

15  longitudinally  and  moved  approximately  into 
line  with  the  arm  when  not  in  use,  so  that 
it  will  occupy  less  space  and  can  be  packed 
for  carrying  with  greater  facility. 

Another  advantage  of  the  lock-joint  em- 
20  bodied  in  this  device  is  that  it  holds  the  re- 

prod  ucing-horn  securely,  thus  preventing  the 
same  from  being  accidentally  thrown  out  of 
place  or  thrown  out  of  balance. 

I  may  use  the  described  lock-joint  between 
25  the  standard  and  the  supporting-arm  other- 

wise without  departing  from  my  invention. 
Having  described  my  invention,  what  I 

claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

30  1.  A  horn-supporting  cradle  having  spring 
parts  adapted  to  grasp  a  horn,  elastic  pieces 
on  its  inner  side,  whereby  the  horn  is  firmly 
held  and  kept  from  direct  contact  with  its 
support. 

35  2.  A  horn-supporting  cradle  having  curved 
spring  ends  adapted  to  grasp  a  horn,  upper 
connecting  members  between  said  ends,  said 
members  being  lined  with  rubber,  and  rub- 

ber pieces  in  the  lower  parts  of  said  curved 
40  ends,  whereby  the  horn  is  kept  from  direct 

contact  with  its  support. 
3.  The  combination  of  a  supporting-cradle 

having  curved  ends  and  a  bottom  connecting 
member  between  said  ends,  and  formed  into 

45  tube-like  shape,  and  a  supporting- arm  ex- 
tending through  said  member. 

4.  The  combination  of  a  supporting-cradle 
having  curved  ends  and  a  bottom  connecting 
member  between  said  ends,  and  formed  into 

50  tube-like  shape,  and  a  supporting -arm  ex- 
tending through  said  member,  and  means,  as 

screw  5,  for  securing  said  arm  and  member 
together. 

5.  The  combination  of  a  standard  having  at 
one  end  a  reverse  point  16,  a  part  extending  55 
therefrom  forward  and  terminating  in  an  eye, 
a  supporting-arm  extending  through  said  eye 
and  terminating  in  a  ring  surrounding  the 
standard  just  below  point  16,  the  upper  side 
of  said  ring  having  a  notch  adapted  to  receive  60 
point  16,  forming  a  lock-joint. 

6.  The  combination  of  a  standard  having  at 
one  end  a  reverse  point  16,  a  part  extending 
therefrom  forward  and  terminating  in  an  eye, 
a  supporting-arm  extending  through  said  eye  65 
and  terminating  in  a  ring  surrounding  the 
standard  just  below  point  16,  the  upper  side 
of  said  ring  having  a  notch  adapted  to  re- 

ceive point  16,  forming  a  lock-joint,  and  a 
horn-supporting  cradle  fixed  on  the  support-  70 
ing-arm. 

7.  The  combination  of  a  standard  having  at 
one  end  a  reverse  point  16,  a  part  extending 
therefrom  forward  and  terminating  in  an  eye, 
a  supporting-arm  extending  through  said  eye  75 
and  terminating  in  a  ring  surrounding  the 
standard  just  below  point  16,  the  upper  side 
of  said  ring  having  a  notch  adapted  to  re- 

ceive point  16,  forming  a  lock-joint,  and  an 
adjustable  collar  on  said  standard.  80 

8.  The  horn -supporting  cradle  having 
curved  ends,  a  lower  connecting  and  support- 

ing tube-like  member,  and  upper  members 
between  said  ends,  and  connecting  devices  on 
said  upper  members.  85 

9.  The  combination  of  the  cabinet,  the  part 

8,  the  standard,  the  supporting-arm,  there  be- 
ing a  lock-joint  between  said  standard  and 

arm  holding  the  latter  from  accidental  swing- 
ing, and  a  cradle  on  the  arm.  90 

10.  The  horn-supporting  cradle,  the  sup- 
porting-arm, the  standard,  the  lock-joint  be- 

tween said  arm  and  standard  holding  them  at 
approximately  right  angles  to  each  other  when 
in  use,  said  joint  being  loose,  whereby  the  95 
standard  can  be  moved  approximately  into 
line  with  the  arm  and  longitudinally  thereof 
to  save  space  in  packing. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib-  100 
ing  witnesses. 

WALTER  BARNES. 

Witnesses: 
Clem  V.  Wagner, 
L.  M.  Williamson, 
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United  States  Patent  Office. 

WALTER  BARNES,  OF  TOLEDO,  OHIO. 

■#- 

ELBOW  FOR  TALKING-MACHINE  HORNS. 

SPECiriCATION  forming:  part  of  Letters  Patent  No.  718,074,  dated  January  13,  1903. 

Application  filed  September  24,  1902,    Serial  No,  124,694.    (No  model,) 

To  all  ivhoin  it  mcnj  coivcerjo- 
Be  it  known  that  L  Walter  Barnes,  a  resi- 

dent of  Toledo,  in  the  county  of  Lucas  and 
State  of  Ohio,  have  invented  certain  new  and 

5  useful  Improvements  in  Elbows  for  Talking- 
Machine  Horns;  and  I  do  hereby  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 

lo  to  make  and  use  the  same. 
The  invention  relates  to  means  for  connect- 

ing the  sound-box  of  a  talking-machine  to  the 
smaller  end  of  a  metal  horn,  such  as  generally 
used  in  such  machines. 

15  The  main  object  of  the  invention  is  to  pro- 
vide an  improved  elbow  or  body  for  the  pur- 
pose mentioned. 

In  the  accompanying  drawings,  illustrating 
the  invention,  Figure  1  is  a  central  longitudi- 

2o  nal  section  of  the  improved  shoulder.  Fig.  2 
is  an  end  view  thereof  looking  toward  the 
flaring  end.  Fig.  3  is  a  view,  on  a  smaller 
scale,  showing  the  shoulder  in  place  between 
a  sound-box  and  a  horn. 

25  The  improved  elbow  1  is  made,  preferably, 
of  medium-grade  soft  rubber  and  is  formed 
in  one  integral  bodj',  comprising  a  tubular 
part  2,  of  proper  size  to  receive  the  projecting 
tube  3  of  a  talking-machine  sound-box,  and 

30  the  flaring  part  4,  preferably  decreasing  in 
thickness  toward  its  larger  end  and  adapted 
to  receive  snugly  within  it  the  smaller  cor- 

respondingly -  tapering  end  of  the  horn  5. 
Said  elbow  also  has  an  inner  tubular  exten- 

35  sion  6,  adapted  to  fit  snugly  into  the  inside 
of  said  smaller  end  of  the  horn.  This  exten- 

sion 6  is  the  important  part  of  mj^  invention. 
The  outer  edge  7  of  the  extension  is  curved 
or  beveled  to  insure  easy  entrance  of  the  end 

40  of  the  horn  into  the  annular  groove  8  between 
parts  4  and  6. 
Owing  to  the  forms  of  parts  4  and  6,  the  an- 

nular groove  between  them  grows  narrower 
toward  its  bottom,  whereby  the  inserted  end 

45  of  the  horn  will  fit  into  it  tightly.     Being  of 

A  sound-box  and  horn-connecting  elbow 

rubber,  the  elbow  clings  to  the  horn  and  pre- 
vents the  latter  falling  out.  The  horn,  sup- 

ported in  the  elbow,  as  described,  is  held  by 
the  rubberpressingagainst  it  both  on  itsinner 
and  its  outer  sides,  and  this  lessens  disturb-  50 
ing  vibrations  of  the  horn,  as  the  inner  exten- 

sion 6  prevents  the  sound-waves  from  the  re- 
producer striking  the  end  of  the  horn.  The 

disagreeable  metallic  sounds  often  heard  in 
talking-machines  are  largely  reduced  by  my  55 
improvement. 

While. the  groove  described  is  shown  as  ta- 
pering toward  its  bottom,  this  is  not  essen- 

tial. The  form  of  the  elbow  may  be  varied 
in  shape,  but  must  retain  the  inner  extension  60 
adapted  to  prevent  the  sound-waves  from 
striking  the  small  end  of  the  horn  fitting 
within  the  end  of  the  elbow. 
Having  described  vny  invention,   what  I 

claim  as  new,  and  desire  to  secure  by  Letters  65 
Patent,  is 

1. 
one  end  of  which  is  adapted  to  receive  the 
tube  of  a  sound-box,  the  other  end  being 
adapted  to  receive  the  small  end  of  a  horn,  70 
said  elbow  having  an  inner  extension,  sepa- 

rated from  the  horn -receiving  portion  by  an 
annular  groove  adapted  to  receive  the  smaller 
end  of  the  horn. 

2.  A  sound-box  and  horn-connecting  elbow  75 
of  rubber  one  end  of  which  is  adapted  to  re- 

ceive the  tube  of  a  sound-box,  the  other  end 
being  adapted  to  receive  the  smaller  end  of 
a  horn,  said  elbow  having  an  integral  inner 
extension,  separated  from  the  horn-receiving  80 
portion  by  a  tapering  annular  groove  adapted 
to  receive  the  smaller  end  of  the  horn. 

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

ing witnesses. 
WALTER  BARNES. 

Witnesses : 
Clem  V.  Wagner, 
L.  M.  Williamson. 
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WARREN  B.  OUTTEN,  OF  ST.  LOUIS,  MISSOURI. 

SOUND-BOX. 

SPECiriCATION  forming  part  of  Letters  Patent  Xfo.  719,361,  dated  January  27, 1903, 

Application  filed  June  2, 1902,    Serial  No.  109,924,    (No  model.-t 

To  all  ivJwm  it  may  concern: 
Be  it,  known  that  I,  Warren  B.  Outten, 

a  citizen  of  the  United  States,  residing  at  St. 
Louis,  IVIissouri,  have  invented  certain  new 

5  and  useful  Improvements  in  Diaphragms,  of 
which  the  following  is  a  full,  clear,  and  exact 
description,  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- 

13  companying  drawings,  forming  part  of  this 
specification,  in  which — 

Figure  1  is  an  enlarged  sectional  view 
through  my  improved  sound-box.  Fig.  2  is 
a  fragmentary  inverted  plan  view,  and  Fig. 

15  3  is  a  sectional  view  illustrating  the  manner 
of  building  up  the  diaphragm. 

This  invention  relates  to  a  new  and  useful 
improvement  in  diaphragms  for  transmitting 
sound  and  is  adapted  for  use  in  connection 

20  with  phonographs,  graphophones,  gramo- 
phones, telephones,  stethescopes,  ausculta- 

tors,  and  other  devices  wherein  diaphragms 
are  vibrated  to  transmit  sound-waves. 

The  object  of  the  invention  is  to  produce  a 
25  device  of  the  character  described  which  will 

transmit  sound-waves  approximating  in  vol- 
ume more  nearly  the  original  sound-waves 

than  any  instrument  of  similar  character  here- 
tofore made  and  on  the  market  with  which  I 

30  am  familiar. 
Being  useful  in  connection  with  so  many 

sound-wave  transmitters,  it  will  be  obvious 
that  slight  modifications  can  and  undoubt- 

edly will  be  made  to  accommodate  my  inven- 
35  tion  to  the  various  uses  for  which  it  may  be 

employed. 
This  invention  consists  in  the  arrangement 

of  the  diaphragms,  which  diaphragms  are 
preferably  composed  of  animal  membrane 

40  containing  muscular  tissues  or  fibers  which 
approximate  the  muscular  structure  of  the 
ear-drum  secured  by  an  adhesive  substance, 
whereby  tense  radiating  lines  are  formed  to 
overcome  the   dormant   areas   in   said   dia- 

45  phragms.  While  1  have  employed  animal 
membrane  in  devices  of  this  character  which 
I  have  constructed  and  obtained  excellent 
results,  yet  it  may  be  that  there  are  other 
materials  which  can  be  employed  with  good 

50  results,  and  therefore  I  do  not  wish  to  be  un- 
derstood as  limiting  myself  specifically  to  the 

materials  hereinafter  mentioned,  nor  to  the 

treatment  thereof  by  any  particular  ingredi- 
ents, as  it  is  obvious  that  there  are  numerous 

ingredients  which  can  be  used  in  connection  55 
with  the  diaphragms  without  in  the  least  de- 

parting from  the  nature  and  principle  of  mj' 
invention. 

In  the  drawings,  1  indicates  a  box  or  hous- 
ing provided  with  a  flange  2,  forming,  with  60 

the  diaphragm  stretched  thereover,  an  inter- 
nal sounding-chamber  3,  connected  with  the 

exterior  by  an  opening  -4  in  the  stem  or  tube 
5,  extending  rearwardly  from  the  body  por- 
tion 1.  65 

6  indicates  a  diaphragm  of  some  principal 
or  foundation  membrane,  such  as  goldbeat- 

ers' skin,  preferably  of  one  thickness,  which 
is  stretched  over  the  flange  2  and  secured  in 
position  while  tense  in  some  suitable  man-  70 
ner — such,  for  instance,  as  a  cord  or  wire  en- 

gaging the  ends  thereof  and  burying  said 
edges  in  the  annular  groove  in  the  outer  face 
of  the  flange  2.  This  diaphragm  may  be 
stretched  while  wet  or  green,  so  that  upon  dry-  yq 
ing  it  will  become  tense  or  taut.  In  the  cen- 

ter of  this  diaphragm  and  preferably  on  the 
outer  surface  thereof  I  secure,  by  means  of  a 
suitable  mucilaginous  substance,  a  disk  8, 
said  disk  being  preferably  composed  of  a  num-  80 
ber  of  thicknesses  of  goldbeaters'  skin  stuck 
together.  This  disk  will  place  the  diaphragm 
6  under  greater  tension,  due  to  the  drawing 
or  pulling  action  of  the  securing  medium  for 
the  disk  to  the  diaphragm,  and  will  also  form  85 

what  I  will  term  "tense"  radiating  lines, 
which  serve  to  concentrate  the  vibrations  of 
the  diaphragm  to  a  central  point.  This  I 
have  found  to  be  important  in  that  the  lia- 

bility to  the  formation  of  dormant  areas  is  90 
lessened,  which  dormant  areas  might  other- 

wise exist  in  the  diaphragm  and  tend  to  neu- 
tralize the  vibrations  thereof.  Flange  2  is  for 

this  reason  preferably  circular  in  order  that 
this  pull  maybe  evenly  distributed  through-  95 
out  the  surface  of  the  diaphragm,  and  this 
disk  8  is  centrally  located  relative  to  the  at- 

tachment of  the  edges  of  the  diaphragm  to 
the  flange.  When  the  adhesive  substance 
which  secures  the  disk  8  to  the  diaphragm  6  ico 
has  become  dry  and  has  produced  these  tense 
radiating  lines  before  described,  another  disk 
9,  of  larger  diameter  than  the  disk  8,  is  se- 

cured by  adhesive  substance  to  the  outer  face 
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of  disk  8,  the  marginal  edges  of  the  larger 
disk  9  being  pressed  firmly  onto  the  dia- 

phragm G,  to  which  said  marginal  edges  be- 
come attached.  This  second  disk  acts  in  the 

5  same  way  as  the  first — to  wit,  it  produces 
these  tense  radiating  lines  before  referred  to 
and  draws  the  diaphragm  6  more  tightly  and 
considerably  reduces  the  liability  to  the  for- 

mation of  dormant  areas.     When  the  adhe- 
lo  sive  substance  which  secures  the  disk  9  has 

become  dry,  another  disk  10,  of  larger  diame- 
ter than  the  disk  9,  is  attached  to  the  outer 

face  thereof,  the  marginal  edges  of  disk  10 
being  secured  to  the  diaphragm  6.     The  ad- 

15  hesive  substance  used  in  applying  this  disk 
10  in  position  is  allowed  to  dry,  as  before  de- 

scribed, and  this  disk  acts  in  the  same  way 
as  the  others  heretofore  described  in  reducing 
the  dormant  areas  and  more  tightly  stretching 

20  the  diaphragm  6.  In  the  drawings  I  have 

shown  a  fourth*  disk  11  applied  in  position 
over  the  disk  10  and  with  its  marginal  edges  se- 

cured to  the  diaphragm  6,     This  fourth  disk 
11  acts  in  the  same  manner  as  the  disks  be- 

25  foi'e  described,  and  when  in  position  there  is 
still  left  a  clear  space  between  the  margin 
thereof  and  the  flange  2.  All  of  the  disks  8, 
9,  10,  and  11  are  each  preferably  composed  of 
a  number  of  layers  of  goldbeaters'  skin  cut 

30  to  the  proper  shape  and  adhered  together,  the 
adhesive  substance  being  wet  slightly  at  the 
time  the  disks  are  applied  in  order  that  they 
may  be  readily  pressed  into  the  proper  shape, 
said  disks  drying  or  at  least  partially  drying 

35  when  in  the  desired  position.  I  have  pro- 
duced verj'^  good  results  by  using  from  ten  to 

fifteen  layers  of  goldbeatei's'  skin  in  the  con- struction of  these  disks.  After  the  disks  are 

applied  as  above  described,  which  applica- 
40  tion  is  shown  in  Fig.  3,  I  then  take  a  number 

of  layers  of  goldbeaters' skin  and  after  treat- 
ing them  with  a  solution  hereinafter  de- 

scribed apply  them  wet  over  the  disks,  secur- 
ing the  successive  laj^ers  by  the  use  of  some 

45  adhesive  substance  to  the  flange  2  in  some 
suitable  manner.  These  last-mentioned  dia- 

phragms are  applied  one  after  another  until 
an  outer  diaphragm  having  from  ten  to  fif- 

teen layersof  goldbeaters' skin  is  in  position, 
50  when  the  cord  or  wire  is  used  to  embed  the 

edges  of  all  of  the  diaphragms  in  the  groove 
before  referred  to.  In  the  drawings  I  have 
indicated  this  outer  diaphragm  composed  of 
a  number  of  layers  by  12  and  the  embedding 

35  wire  by  13. 
14  indicates  a  metal  disk  which  is  applied 

centrally  with  respect  to  the  diaphragm  12  by 
means  of  some  adhesive  substance.  This  disk 
is  provided  with  an  opening  in  its  center  for 

60  the  reception  of  a  pointed  pin  or  projection  15 
on  the  end  of  the  needle-post  IG.  If  desired, 
the  diaphragms  and  disks  may  be  punctured 
centrally  before  being  applied  in  position  to 
receive  this  pin,  said  pin  serving  to  hold  the 

65  needle-post  firmly  in  place,  thus  avoiding  the 
use  of  beeswax  or  other  substance  commonly 

employed  to  secure  the  needle-post  to  the  dia- 

phragm. 17  indicates  the  stylus,  which  is  secured  in 
the  needle-post,  shown  in  this  instance  as  a  70 
reproducing-stylus.  It  is  obvious  that  where 
the  sound-box  is  to  be  used  in  connection  with 
recording  and  reproducing  sound  post  16  may 
also  be  constructed  to  carry  a  cutting-stylus. 

18  indicates  a  casing  or  shell  which  is  em-  75 
ployed  to  protect  the  diaphragm  for  well-un- 

derstood purposes. 

Before  using  goldbeaters'  skin  in  my  im- 
proved sound-box  it  is  desirable  to  treat  the 

same  so  as  to  render  the  texture  thereof  more  80 
compact  and  at  the  same  time  prevent  the 
volatilization  of  all  moisture  which  would 

tend  to  destroj'  the  flexibility  and  efiiciency 
of  the  diaphragm.  The  composition  I  have 
used  and  found  to  answer  is  made  up  as  fol-  85 
lows:  two  ounces  liquid  glass,  one  ounce 
glycerin,  one  -  half  ounce  oil  of  resin,  two 
drams  chlorid  of  cobalt,  and  enough  water 
added  to  make  a  mixture  of  twelve  ounces. 

The  liquid  glass  is  employed  to  preserve  a  cer-  90 
tain  amount  of  moisture  lent  to  the  mixture 

by  the  non-volatile  and  solvent  gl^'cerin.  The 
oil  of  resin  acts  as  a  drier  and  also  as  a  bond 
for  the  other  ingredients,  while  the  chlorid  of 
cobalt  is  used  as  a  preservative  and  germicide.  95 

For  purposes  of  distinction  I  will  term  the 

diaphragm  G  the  "inner"  diaphragm  and  will 
state  that,  if  desired,  it  can  be  composed  of 

several  layers  and  I  will  term  the  diaphragm  • 
12  the  "outer"  diaphragm.  100 
Having  thus  described  ray  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
1.  The  combination  with  a  diaphragm  com- 

posed of  animal  membrane,  of  a  circular  sup-  105 
port  therefor,  a  disk  which  is  secured  to  the 
center  of  said  diaphragm  by  an  adhesive  sub- 

stance,   whereby  said  disk  draws  said  dia- 
phragm toward  a  central  point  to  form  tense 

radiating  lines  to  overcome  dormant  areas  in  no 
said  diaphragm,  and  a  second  disk  placed  in 
position  over  the  first- mentioned  disk  and 
having  marginal  contact  with  the  diaphragm 
beyond  said  first-mentioned  disk,  for  draw- 

ing said  diaphragm  toward  a  central  point  to  115 
increase  the  tensity  thereof;  substantially  as 
described. 

2.  A  diaphragm  for  the  purposes  described 
treated  with  liquid  glass,  glycerin,  and  oil  of 
resin;  substantially  as  described.  120 

3.  A  diaphragm  for  the  purposes  described 
treated  with  liquid  glass,  glycerin,  oil  of  resin 
and  chlorid  of  cobalt;  substantially  as  de- 
scribed. 

In  testimony  whereof  I  hereunto  affix  my  125 
signature,  in  the  presence  of  two  witnesses, 
this  30th  day  of  May,  1902. 

WARREN  B.  OUTTEN. 

Witnesses: 
George  Bakewell, 
G.  A.  Pennington. 
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VIRGILIO   LOPEZ   GARCIA,   OF   BUENOS  AIRES,   ARGENTINA. 

VIBRATORY  MEMBRANE  FOR  PHONOGRAPHS, 

SPECinCATION  forming  part  of  Letters  Patent  No.  720,127,  dated  February  10,  1903. 

Application  filed  reljruary  28,1902.    Serial  No.  96,126.    (No  model.) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,VmGiLio  LoPEZ  Garcia, 

civil  engineer,  a  citizen  of  Argentina,  resid- 
ing at  No.  745  Calle  Tucuraan,  in  the  city  of 

5  Buenos  Aires,  Argentina,  have  invented  new 
and  useful  Improvements  in  Vibratory  Mem- 
Ijranes  for  Phonographs,  of  which  the  follow- 

ing is  a  specification. 
The  membranes  that  have  been  used  here- 

I  o  tofore  in  phonographic  apparatus  have  a  com- 
paratively small  diameter,  the  largest,  used 

by  Bettini,  measuring  only  .05  meter  in  di- 
ameter. The  reason  for  not  employing  large 

membranes  is  that  the  sound-waves  that  they 
15  produce  interfere  and  destroy  the  fundamen- 

tal tone,  so  that  the  advantage  of  a  larger  di- 
ameter to  produce  waves  of  greater  amplitude 

was  negatived. 
Now  the  purpose  of  this  invention  is  to  pro- 

20  duce  a  membrane  in  which  the  greater  part 
of  the  interfering  waves  are  eliminated. 

The  simplest  relation  between  sounds  is 
when  they  have  the  same  number  of  vibra- 

tions, thereby  producing  unison,  and  when 
25  simultaneously  sounded  will  produce  a  sound 

of  double  intensity  if  in  phase  and  when 
successively  sounded  produce  a  continuous 
sound.  In  a  membrane  that  receives  four 

impulses  at  the  same  time  and  of  equal  inten- 
30  sity  and  velocity  there  will  be  four  different 

centers  of  vibration  to  send  out  interfering 
sound-waves,  and  there  will  be  more  or  less 
alteration  in  the  sound.  It  will  be  readily 
understood  that  the  membranes  of  phono- 

35  graphic  apparatus  may  be  so  connected  to 
the  reproducing-style  to  give  two  or  more  cen- 

ters of  vibration  simultaneously  moved  by  the 
style  actuated  by  the  impressions  in  the  rec- 

ord-cylinder.   Consequently  experiment  must 
40  be  made  with  membranes  differing  in  dimen- 

sions in  order  to  find  out  the  most  convenient 

form  to  be  given  to  the  connecting-link  to  give 

two  or  more  centers  of  vibration  in  the  "dia- 
phi'agm  that  will  give  the  maximum  of  cou- 

45  cordant  interference  or  harmonious  relations. 
This  is  readily  done  by  causing  the  membrane 
to  vibrate  while  covered  with  a  thin  layer  of 
fine  sand  or  colored  water,  when  the  zones  of 
vibration  will  be  clearly  defined,  as  well  as  the 

50  nodes.  It  is  very  important  to  know  the  tone 
of  the  membrane  itself,  as  such  membrane 
will  better  reproduce  sounds  of  similar  tone. 

Each  membrane  of  different  dimensions  or 

material  will  have  its  special  connecting-link 
to  the  stylus  situated  in  accordance  with  the  55 
interference  produced  and  the  tone  of  the 
membrane  itself.     There  will  be  membranes 
which  comprehend  a  limited  series  of  sounds, 
according  to  the  kind  or  class  of  vibration 
that  they  produce — that  is  to  say,  that  within  60 
such  limits  the  reproduction  of  the  sound  will 
be  perfect.     A  good  phonographic  apparatus 
must  therefore  be  provided  with  three  or  four 
different  membranes,  at  least,  which  compre- 

hend within  their  kind  of  vibration  the  great-  65 
est  possible  number  of  different  sounds. 

Referring  to  the  accompanying  drawings, 
in  which  like  parts  are  similarly  designated, 
Figure  1  shows  an  under  side  view  of  the 
membrane  adjusted  in  its  stretching-frame.  70 
Fig.  2  is  a  transverse  section  on  the  line  A  B, 
Fig.  1.  Fig.  3  is  a  side  view  of  the  drum  with 
the  diaphragm  therein,  and  Fig.  4  is  a  modi- 
fication. 

In  the  diaphragm  a,  preferably,  but  not  75 
necessarily,  made  of  mica,  I  calculate  six 
zones  of  vibration,  three  of  which  are  contrary 
or  out  of  phase,  the  action  of  which  latter  is 
substantially  destroyed  by  means  of  plasters 
or  strips  or  pieces  of  a  paper  d  or  other  sub-  80 
stance  capable  of  damping  or  entirely  de- 

stroying the  vibrations  in  the  diaphragm  at 
these  points, while  the  three  concording  zones, 
or  those  whose  vibrations  are  in  phase,  are 
connected  to  the  stylus  (/  by  the  links  e,  that  85 
form  a  spider  and  are  connected  to  the  smaller 

central  spider  e' .  The  maximum  of  vibra- 
tion will  be  at  the  center  of  the  diaphragm, 

which  is  connected  to  the  stylus  g  hy  a,  small 

spider  e'.  90 
The  drum  or  stretching-frame,  which  may 

be  separated  from  the  membrane,  consists 
mainly  of  two  metallic  collars  or  frames  of 
the  same  diameter  h  and  m,  the  latter  being 

provided  with  a  tapped  flange  m'.  Between  95 
the  frames  h  and??!  the  membrane  a  is  placed 
and  fixed  in  position  by  means  of  the  screws 
c.  In  order  to  stretch  the  membrane,  a  me- 

tallic liner  /  is  introduced  inside  of  the  frame 
7/?,  so  that  the  same  rests  on  the  membrane.  100 
A  tapped  collar  ?iis  then  screwed  into  the  said 
frame  tn,  by  which  the  liner  i  will  be  fixed  in 
its  place  to  uniformly  stretch  the  membrane. 
In  order  to  adjust  the  tapped  collar  7?,  this 
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has  been  provided  at  its  upper  edge  with  slots 
0,  in  which  a  knife  or  other  instrument  may 
be  introduced  for  guiding  the  said  collar. 
The  air-chamber  of  the  drum  is  formed  by 

5  the  space  existing  between  the  membrane 
and  the  wooden  cover  r.  In  order  to  form 

such  air-chamber,  a  rubber  cord  t  is  placed 
around  the  tapped  collar  ?i,  and  on  the  ad- 

justing-ring /  to  form  a  tight  seat  is  mounted 
lo  the  cover  r,  that  is  provided  with  the  socket 

?■',  in  which  the  ball  q  for  the  horn  rests. 
While  effecting  different  experiments,  I 

have  discovered  that  by  extinguishing  the 
discording  zones  by  means  of  perforations  or 

15  holes  in  the  membrane  a  clearer  and  more 
united  sound  is  produced.  This  increased 
clearness  of  the  sound  is  doubtless  owing  to 
the  outlet  which  the  said  perforations  offer  to 
the  air  inclosed  in  the  chamber.     In  effect 

20  the  air  inclosed  in  the  chamber  when  vibrat- 
ing in  accordance  with  the  membrane  con- 

stantly tends  to  extinguish  by  its  own  vibra- 
tion those  of  the  membrane.  It  is  therefore 

necessary  to  construct  the  said  air-chamber 
25  as  small  as  possible;  but  owing  to  these  per- 

forations, located  precisely  within  the  dis- 
cording zones,  these  zones  will  not  only  be 

extinguished — that  is  to  say,  interference  will 
be  eliminated — but  also  an  outlet  will  be  given 

30  to  the  air  of  the  air-chamber,  the  shocks  of 
which  diminish  the  intensity  of  the  sound  of 
the  membrane. 

Fig.  4  shows  a  plan  view  of  a  membrane 
similar  to  that  represented  in  Fig.  1,  but  in 

35  which  the  discordant  zones  have  been  extin- 
guished by  means  of  perforations.  In  this 

ease  the  cover  should  be  of  spherical  shape  in 
order  to  enlarge  the  air-chamber  and  the  rub- 

ber cord  should  not  be  employed. 
40  Having  thus  described  my  said  invention, 

what  I  claim  as  new  therein,  and  desire  to  se- 
cure by  Letters  Patent,  is — 

1.  In  a  phonographic  reproducing  device, 
the  combination  with  a  suitable  diaphragm 

45  and  its  supporting-frame,  of  a  stj'lus  con- 
nected to  the  diaphragm  where  there  is  maxi- 
mum vibration,  auxiliary  connections  be- 
tween the  diaphragm  and  stylus  at  a  distance 

from  the  center  at  points  of  concordant  inter- 
50  fering  vibration,  means  at  points  of  discord- 

ant vibration  to  annul  the  latter,  substan- 
tially as  set  forth. 

2.  In  a  phonographic  reproducing  device, 
the  combination  with  a  suitable  diaphragm 

5  -,  and  its  supporting-frame,  of  a  stylus,  a  spider 

connecting  the  stylus  with  the  center  of  the 
diaphragm  and  an  auxiliary  spider  also  con- 

nected to  the  stylus  and  to  the  diaphragm  at 
points  of  concordant  interfering  vibration  at 
a  distance  from  the  center  of  the  diaphragm,  60 
and  devices  on  the  diaphragm  intermediate 
the  points  of  discordant  vibration  to  dampen 
the  latter,  substantially  as  set  forth. 

3.  In  a  phonographic  reproducing  device, 
the  combination  with  a  suitable  diaphragm,  65 
its  supporting-frame  and  easing,  of  a  beveled 
ring  i  between  the  diaphragm  and  casing  to 
stretch  said  diaphragm,  a  stylus  connected  to 
the  diaphragm  at  the  point  of  maximum  vi- 

bration, auxiliarj'  connections  between  the  70 
stylus  and  diaphragm  at  points  of  vibration 
in  phase,  and  tapered  strips  of  a  suitable  ma- 

terial secured  to  the  diaphragm  extending 
from  the  outer  part   toward  the  center  at 
points  of  vibration  out  of  phase  with  the  75 
others,  substantially  as  set  forth. 

4.  In  a  phonograph,  the  combination  with 
a  diaphragm,  of  a  stylus  connected  to  the  dia- 

phragm at  points  of  harmonic  vibration  and 
means  to  destroy  or  dampen  those  portions  of  80 
the  diaphragm  vibrating  out  of  harmony  with 
the  fundamental,  substantially  as  set  forth. 

5.  In  a  phonograph,  the  combination  with 
a  diaphragm,  of  a  stylus  connected  to  the  dia- 

phragm to  reproduce  the  fundamental  and  at  85 
other  harmonic  points,  and  means  to  dampen 
or  destroy  those  vibrations  out  of  harmony, 
substantially  as  set  forth. 

6.  In  a  phonograph,  the  combination  with 
a  diaphragm,  of  a  stylus  connected  to  the  dia-  90 
phragm  at  its  point  of  maximum  vibration 
and  at  other  points  producing  concordant  in- 

terfering sounds,  and  dampers  secured  to  the 
diaphragm  at  points  of  discordant  interfer- 

ing vibrations,  substantially  as  set  forth.         95 
7.  In  a  phonograph,  the  combination  with 

a  diaphragm,  of  a  stylus  connected  to  the  dia- 
phragm at  its  point  of  maximum  vibration 

and  at  other  points  producing  concordant  in- 
terfering sounds,  and  strips  of  paper  secured  100 

to  the  diaphragm  at  points  of  discordant  in- 
terfering vibration,  substantially  as  set  forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

VIRGILIO  LOPEZ  GARCIA.  ^ 
Witnesses:  w 

Pedro  Alberto  Breuer, 
Anto.  L.  Bello. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  Oilman,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
New  Haven,  in  the  county  of  New  Haven  and 

5  State  of  Connecticut,  have  invented  certain 
new  and  useful  Improvements  in  Repeating- 
Actions  for  Phonographs,  of  which  the  follow- 

ing is  a  full,  clear,  and  exact  specification. 
My  invention  relates  to  an  automatic  re- 

lo  turn-carrier  and  repeating-aetion  for  phono- 
graphs and  analogous  devices. 

It  has  for  its  object  to  provide  mechanism 
for  automaticallj^  returning  the  reproducer  to 
the  commencement  of  the  record  at  the  end 

15  of  its  travel,  and  thus  repeating  the  action  of 
the  speaker. 

The  invention  consists  in  the  novel  arrange- 
ment and  combination  of  a  cam  upon  the 

driving -shaft  for  disengaging  the  sectional 
20  operating-nut  from  the  driving-screw,  an  au- 

tomatically-projected part  upon  the  repro- 
ducer-carriage for  intercepting  the  cam  to 

disengage  the  nut,  and  a  return  track  or  guide 
for  holding  the  nut  clear  of  the  driving-screw 

25  and  the  speaker  clear  of  the  record  on  the 
return  movement  of  the  reproducer,  and  in 
the  construction  of  parts,  as  hereinafter  more 
fully  described  and  claimed. 

In  the  accompanying  drawings,  forming  a 
30  part  of  this  specification.  Figure  1  is  a  side 

elevation  of  a  phonograph  fitted  with  my  au- 
tomatic return-carrier  and  repeating  mech- 

anism, showing  the  operating-nut  disengaged 
from  the  driving-screw  at  the  end  of  its  travel 

35  preparatory  to  its  return.  Fig.  2  is  a  vertical 
cross-section  on  the  line  cc  .r  of  Fig.  1.  Fig.  3 
is  a  plan  view  of  Fig.  1. 

Referring  to  the  drawings,  A  designates 
the  base -plate  of  an  ordinary  phonograph, 

40  which  is  mounted  upon  the  top  of  the  case  h 
and  provided  with  the  fixed  standard  E,  hav- 

ing the  center  d  and  the  frame  F,  to  which  is 
hinged  the  gate  O,  having  the  centered,  which 
centers,  in  connection  with  the  intermediate 

45  bearing  e,  support  the  driving-shaft  e',  where- 
on the  record  e^  is  mounted. 

H  designates  the  guide-rod,  upon  which  the 
reproducei'-f  rame  d?  travels,  and  to  the  frame 
is  attached  the  usual  arm  e^,  carrying  the  sec- 

50  tion  of  a  nut  e*,  adapted  to  engage  and  be 
driven  by  the  screw-threaded  portion  e^  of 
the  driving-shaft.    These  elements  are  all  old 

and  well-known  and  hero  require  no  further 
description,  the  improvement  comprising  my 
invention  being  as  follows:  55 

Upon  the  driving-shaft  e',  at  the  end  of  the 
feed-screw  adjacent  the  bearing  e,  is  secured 
a  cam  e^,  adapted  to  revolve  with  the  shaft 
and  the  record  e^.  Above  and  resting  upon 
the  arm  e^  is  a  similar  arm  d^,  having  an  ear  60 
d*,  by  which  it  is  fastened  to  the  frame  d^  by 
the  screw  d^,  inserted  therein  through  said 
ear.  Pivoted  to  this  arm  vertically  over  the 

shaft  by  means  of  a  screw/'  is  a  slide/^,  hav- 
ing a  depending  flange/^  on  the  edge  toward  65 

the  record.  A  spring/*,  wound  around  the 
screw/',  with  one  end  secured  through  the 
screw  and  the  other  through  the  slide,  nor- 

mally tends  to  thrust  the  slide  in  the  direction 
toward  the  record  and  hold  it  with  its  flanged  70 

edge  projecting  somewhat  beyond  the  corre- 
sponding edge  of  the  arm  d%  as  shown  in  the 

figures.  This  fianged  edge  is  adapted  to  be 

engaged  by  the  cam  e^  to  lift  the  arm  e^  and 
disengage  the  sectional  nut  e*  from  the  thread  75 
of  the  driving-shaft,  as  shown  in  the  figures. 

A  supporting-arm  g' ,  also  secured  to  the  frame 
d^  by  the  screw  d^,  bears  at  its  outer  end 
upon  the  slide  /^  and  with  the  sci-ew  /^,  se- 

cured in  the  plate  dHhrough  the  slot/"  in  80 
the  slide,  receives  the  strain  upon  the  slide  of 

the  cam  e''. Mounted  upon  the  base-plate  A  is  a  vertical 

post  g-'^,  set  in  such  position  that  it  will  inter- 
cept the  pointed  end  of  the  slide  P  just  be-  85 

fore  the  latter  in  its  travel  reaches  the  point 

at  which  it  is  to  be  engaged  by  the  cam  e^,  as 
indicated  by  the  dotted  line  g^  in  Fig.  3.  The 
result  of  such  engagement  of  the  slide  will  be 
to  arrest  its  motion  and  cause  it  to  be  swung  90 
backward  from  the  normal  position  on  its 

pivot/'  against  the  tension  of  its  spring/*,  as 
the  reproducer-frame  and  the  arm  e^  and  nut 
e*  are  meanwhile  impelled  forward  by  the 
driving-screw.  The  adjustment  and  propor-  95 
tions  of  the  post  and  slide  are  such  that  the 
slide  in  thus  swinging  backward  will  soon 
clear  the  bar  and  will  then  be  sprung  for- 

ward by  action  of  the  spring/*  to  normal  po- 
sition, which  at  that  point  brings  it  into  the  ico 

revolving  path  of  the  cam  e^  In  this  position 
it  will  be  struck  by  the  cam  and  lifted  to  suf- 

ficient height  to  disengage  the  sectional  nut 
e*  from  the  screw-thread  e\ 
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The  free  end  of  the  reproducer-frame  d^  is 
provided  with  the  usual  friction-roll  h',  which 
in  this  construction,  as  in  ordinary  phono- 

graphs, is  adapted  to  track  along  the  horizon- 
5  tal  guiding  edge  h-  of  the  base-plate  as  the 

reproducer  is  advanced  by  the  driving-screw; 
but  in  connection  with  my  improvements  the 
roll  on  the  return  movement  of  the  repro- 

ducer is  adapted  to  track  upon  a  suitable  re- 
lo  movable  track  or  guide  K,  comprising  a  flat 

bar  having  its  ends  bent  over  to  the  vertical 
position  to  form  ears,  which  are  hinged  to  the 
edge  h^,  as  shown,  the  ear  h^,  near  the  gate  G, 
being  let  into  a  suitable  slot  Zi*  in  said  edge 

15  and  pivoted  thereto  by  a  pin  li^,  inserted 
lengthwise  in  the  said  edge  through  the  ear, 

and  the  ear  h*^  being  pivoted  at  the  oppo- 
site end  of  the  edge  li^  by  a  screw  h'^.  Said 

screw,  like  the  screw  /',  is  provided  with 
zo  an  extended  head,  around  which  is  coiled 

a  spring  h^,  secured  at  one  end  through  the 
head  and  fastened  at  the  other  end  to  the 

inner  edge  of  the  guide  K.  The  spring  nor- 
mally tends  to  throw  and  hold  the  guide  up 

25  over  the  edge  h^  in  the  position  to  form  a  track 
for  the  roll  h'  during  the  return  movement  of 
the  recorder,  as  shown  in  the  figures;  but  the 
said  track  when  thrown  over  inwardly,  turn- 

ing on  its  axial  center,  will  occupy  the  posi- 
30  tion  designated  by  the  dotted  lines  i  in  Fig. 

2,  entirely  out  of  the  way  of  the  roll,  which  will 
in  such  case  travel  upon  the  regular  guiding- 
track  formed  by  the  edge  h^  of  the  base-plate. 
The  guide  K  therefore  requires  to  be  in  the 

35  elevated  position  during  the  return  or  non- 
operative  stroke  of  the  reproducer-frame  and 
removed  from  such  position  during  the  feed- 

ing or  operative  stroke.  This  result  is  accom- 
plished by  means  of  the  following  construc- 

40  tion:  At  the  end  adjacent  the  ear  ]/'  a  notch 
or  opening  i'  is  provided  in  the  guide  K  in  the 
track  of  the  roll  h',  suitable  to  allow  the  roll 
to  drop  through  it  to  the  guiding  edge  h^  on 
the  return  stroke  of  the  reproducer-frame.  As 

45  the  roll  drops  through  the  notch  the  rounded 

head  i^  of  the  screw  forming  the  pivot  of  the 
roll  will  impinge  against  the  guide  and  crowd 
it  over  inwardly  to  a  position  from  which  its 
continued  depression  is  easily  effected  by  the 

50  engagement  of  the  roll  with  the  beveled  edge 
i^  of  the  notch  in  the  return  movement  of  the 
carriage  to  the  position  shown  by  the  dotted 
lines  i  in  Fig.  2.  The  resistance  of  the  spring 
li^  to  the  inward  movement  of  the  guiding- 

55  track  sei'ves  to  cushion  the  descent  of  the  re- 
producer-frame cV  and  prevents  the  speaker 

from  striking  with  shock  upon  the  record. 
The  operation  of  the  machine  is  as  follows: 

Assuming  the  guide  K  to  be  in  the  depressed 
60  position,  with  the  reproducer-frame  feeding 

along  by  engagement  of  the  sectional  nut  with 
the  driving-screw,  this  movement  will  be  con- 

tinued until  the  engagement  of  the  slide/" 
with  the  post  g^  and  its  subsequent  release 

65  and  engagement  by  the  cam  e*^  lifts  the  nut 
out  of  contact  with  the  screw  and  raises  the 

roll  7i'  from  the  guiding  edge  h^.    This  permits 

the  track  K  to  spring  up  to  the  elevated  posi- 
tion, whereby  the  reproducer-frame  is  pre- 

vented from  dropping  back  to  its  former  po-  70 
sition.  The  return  of  the  carriage  may  be  ef- 

fected by  a  spring  or  gravity,  as  preferred,  a 
weight  m  being  employed  in  the  present  in- 

stance, attached  to  the  reproducer-frame  by 
a  line  m'  passing  over  a  pulley  m^  mounted  on  75 
the  base-plate;  but  in  order  to  assist  in  over- 

coming the  inertia  of  the  carriage,  and  thereby 
avoid  undue  increase  of  the  weight  /h,  it  is 
preferable  to  arrange  an  inclined  plane  11  on 

the  track,  whereon  the  roll  h'  may  track  at  the  80 
inception  of  its  return  movement,  by  which 
means  the  weight  of  the  reproducing-frame 
will  materially  aid  in  starting  it  backward. 
The  inclined  plane  may  be  made  adjustable 
on  the  track,  if  preferred.  On  the  return  of  85 
the  frame  the  roll  after  leaving  the  incline 
will  run  on  the  track  K  till  it  reaches  the 

notch  i',  when  it  will  drop  through  the  same, 
as  hereinafter  described,  thus  reengaging  the 
nut  and  driving-screw,  and  the  operation  will  90 
be  repeated  indefinitely.  The  depending 

flange/^  of  the  slide /^  prevents  the  prema- 
ture return  of  the  reproducer-frame  and  in- 

sures the  slide  being  retained  in  contact  with 
the  cam  until  elevated  to  its  highest  position.  95 

I  claim  and  desire  to  secure  by  Letters  Pat- 

ent— 
1.  In  an  automatic  return  and  repeating- 

action  for  phonographs  the  combination  with 
the  record-revolving  and  reproducer-feeding  100 
mechanism  of  means  for  disengaging  the  feed- 

ing mechanism,  and  a  return-carrier  actuated 
to  spring  beneath  and  support  the  track-bear- 

ing of  the  reproducer -frame  on  its  return 
stroke,  substantially  in  the  manner  and  for  105 
the  purpose  specified. 

2.  In  an  automatic  return  and  repeating- 
action  for  phonographs  the  combination  with 
the  record-revolving  and  reproducer-feeding 
mechanism  of  a  revolving  cam  carried  by  the  no 
driving-shaft,  a  slide  mounted  upon  the  re- 

producer -  frame,  means  for  automatically 
projecting  the  slide  into  the  path  of  the  cam, 
and  a  return-carrier  actuated  to  spring  be- 

neath and  support  the  bearing  of  the  repro-  115 
ducer-frame  on  its  return  stroke,  substan- 

tially in  the  manner  and  for  the  purpose  speci- 
fied. 

3.  In  an  automatic  return  and  repeating- 
action  for  phonographs  the  combination  with  120 
the  record-revolving  and  reproducer-feeding 
mechanism,  of  a  revolving  cam  carried  by  the 
driving-shaft,  a  spring-pushed  slide  carried 
by  the  reproducer-frame,  a  stationary  stop 
for  retracting  the  slide  by  the  advance  of  the  125 
reproducer-frame  and  subsequently  liberat- 

ing it  into  the  path  of  the  cam,  and  a  track 
for  supporting  the  reproducer-frame  on  its  re- 

turn movement,  substantially  in  the  manner 
and  for  the  purpose  specified.  130 

4.  In  an  automatic  return  and  repeating- 
action  for  phonographs  the  combination  with 
the  record-revolving  and  reproducer-feeding 
mechanism,  of  a  revolving  cam  carried  by  the 
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driving-shaft,  a  spring-pushed  slide  carried 
by  the  reproducer-frame,  a  stationary  stop  for 
retracting  the  slide  by  the  advance  of  the  re- 

producer-frame, and  subsequently  liberating 
5  it  into  the  path  of  the  cam,  a  track  for  sup- 

porting the  reproducer-frame  on  its  return 
movement,  means  for  springing  the  track  be- 

neath the  bearing  of  the  reproducer-frame  as 
the  frame  is  elevated  at  the  end  of  its  feeding 

lo  movement,  and  means  for  removing  the  track 
from  the  path  of  the  reproducer-bearing  by 
the  initial  advance  of  the  reproducer-frame 
in  feeding,  substantially  in  the  manner  and 
for  the  purpose  specified. 

15  5.  In  a  phonograph  or  analogous  mechan- 
ism, the  combination  of  the  record  feed-screw, 

a  cam  revolving  therewith,  the  traveling  re- 
producer-frame, an  arm  carried  thereon,  a 

sectional  nut  carried  on  said  arm  engageable 
20  with  the  feed-screw  by  elevation  of  the  frame, 

a  slide  pivoted  to  said  arm,  a  spring  for  press- 
ing the  slide  in  the  direction  of  the  feeding 

movement,  a  stationary  stop  for  intercepting 
the  slide  in  such  advance  movement  near  the 

25  end  of  its  travel  but  permitting  its  release 
after  a  further  advance  of  the  frame,  where- 

by the  slide  is  projected  into  the  path  of  the 
cam  to  disengage  the  feed  nut  and  screw,  a 
track  for  guiding  the  reproducer- frame  on  its 

30  return  travel,  and  means  for  actuating  the 

frame  on  said  return  motion  substantially  in 
the  manner  and  for  the  purpose  specified. 

6.  In  a  phonograph  or  analogous  mechan- 
ism,  the  combination  of  the  record  feed-sere  w, 

a  cam  revolving  therewith,  the  traveling  re-  35 
producer -frame,  an  arm  carried  thereon,  a 
sectional  nut  carried  on  said  arm  engageable 
with  the  feed-screw  by  elevation  of  the  frame, 
a  flanged  slide  pivoted  to  said  arm,  a  spring 
for  pressing  the  slide  in  the  direction  of  the  40 
feeding  movement,  a  stationary  stop  for  in- 

tercepting the  slide  in  such  advance  move- 
ment near  the  end  of  its  travel  but  permitting 

its  release  after  a  further  advance  of  the 
frame,  whereby  the  slide  is  projected  into  the  45 
path  of  the  cam  to  disengage  the  feed  nut  and 
screw,  a  track  for  guiding  the  reproducer- 
frame  on  its  return  travel,  provided  with  an 
initial  incline  for  starting  the  frame  by  its 
own  gravity,  and  means  for  impelling  the  50 
frame  through  said  return  stroke,  substan- 

tially in  the  manner  and  for  the  purpose  speci- 
fied. 

Signed  by  me  at  New  Haven,  Connecticut, 
this  14th  day  of  May,  1902. 

EDWARD  OILMAN. 

Witnesses: 
Helen  C.  Wheat, 
George  L.  Barnes. 
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United  States  Patent  Office. 

DAVID  PETRI  -  PALMEDO,  OF  SCRANTON,  PENNSYLVANIA,  ASSIGNOR  TO 
INTERNATIONAL  TEXT  BOOK  COMPANY,  OF  SCRANTON,  PENNSYLVANIA, 
A  CORPORATION  OF  PENNSYLVANIA. 

REPEATING  ATTACHMENT  FOR  PHONOGRAPHS. 

SPECIFICATION  forming'  part  of  Letters  Patent  No.  722,616,  dated  March  10, 1903. 

Application  filed  June  19, 1902.   Serial  No.  112,350.    'No  model.) 

To  all  ivhom  it  inay  concern: 
Be  it  known  that  I,  David  Petri-Palmedo, 

a  citizen  of  the  United  States,  residing  at 
Scranton,  in  the  county  of  Lackawanna  and 

5  State  of  Pennsylvania,  have  invented  new  and 
useful  Improvements  in  Repeating  Attach- 

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

f     This  invention  relates  to  an  attachment  for 
\o  sound  recording  and  reproducing  machines; 

and  the  object  of  the  invention  is  to  provide 
simple  mechanism  for  easily  and  conveniently 
repeating  portions,  such  as  single  words  or 
short  sentences  or  a  single  bar  or  fugue  of  a 

IS  recorded  speech  or  a  piece  of  music,  respec- 
tively. 

The  invention  in  one  simple  and  convenient 
embodiment  thereof  is  shown  in  the  accom- 

panying drawingSjf orming  a  par t  of  this  speci- 
20  fication,  and  in  which — 

Figure  1  is  a  side  elevation  of  certain  of  the 
parts  of  an  Edison  phonograph  embodying  mj 
improvements.  Fig.  2  is  a  front  elevation  of 
the  same. 

25  Like  characters  refer  to  like  parts  in  both 
figures  of  the  drawings. 

I  have  shown  in  the  drawings  a  simple  or- 
ganization of  parts  for  the  purpose  of  repre- 

senting the  character  of  the  invention,  and 
30  by  the  same  in  order  to  repeat  anj^  part  of  a 

record  upon  the  cylinder  of  the  instrument 
the  feed-screw  mechanism  must  be  tempo- 

rarily disengaged,  the  speaker  or  reproduc- 
ing'diaphragm  must  be  lifted  from  the  record, 

35  and  the  reproducing-stylus  set  back  a  certain 
distance.  The  reproducing -point  must  be 
brought  in  contact  with  the  record  again  and 
the  feed  mechanism  put  in  cooperative  rela- 

tion therewith.    These  functions  I  accomplish 
40  by  a  single  motion  of  the  hand,  as  will  be 

clear  from  the  following  description  of  my  at- 
tachment. 

In  the  drawings,  A  represents  the  mandrel 
of  an  Edison  phonograph;  B,  the  wax  cylin- 

45  der  upon  which  sound  is  recorded. 

C  is  the  so-called  "speaker-arm,"  that  carries 
the  speaker,  with  its  diaphragm  and  reproduc- 
ing-point  I.  This  speaker-arm  is  guided  at 
one  end  on  a  rod  D,  and  at  the  other  end  it 

50 
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rests  on  a  ledge  E,  but  a  small  antifriction- 
roller  enables  the  speaker-arm  to  freely  slide 
back  and  forth  on  its  guide.  Besides  this 
lateral  motion  the  speaker-arm  can  be  lifted 
from  the  ledge  E,  turning  about  its  guiding- 
rod  D.  When  resting  on  the  ledge  E,  as 
shown  in  the  drawings,  a  feed-nut  G,attached 
to  the  rear  end  of  the  speaker-arm,  engages  a 
feed-screw  H,  which  being  actuated  by  a 
spring-motor  causes  the  speaker-arm  to  travel 
laterally  across  the  record;  but  when  the 
speaker-arm  is  lifted  from  the  ledge  E  the 
feed-screw  and  feed-nut  G  and  H  are  disen- 

gaged, allowing  the  speaker-arm  to  be  shifted 
back  and  forth  on  the  guide-rod  D  independ- 

ently of  the  feed  mechanism. 
All  of  the  foregoing  description  pertains  to 

the  well-known  apparatus  of  the  Edison  pho- 
nograph, and  my  improvements  are  shown 

incorporated  therein. 
For  repeating  single  words,  short  sentences,  70 

&c.,  I  provide  a  hinge  K,  having  wings  or 

pieces  L  and  L',  by  means  of  which  it  rides 
on  the  ledge  E  of  the  phonograph.  Two  projec- 

tions M  and  N  are  provided  to  the  lower  part 
of  the  hinge.     Between  these  stops  fits  the  75 

projecting  lug  X  of  the  speaker-arm  with  a 
clearance.     On  the  upper  half  of  the  hinge 
is  provided  a  small  antifriction-roller  O,  that 
rests   against   the    circular   portion   of    the 
speaker-arm,  containing  the  reproducing-dia-  80 

phragm,  or  the  so-called  "speaker-ring."    Be- tween the  two  halves  of  hinge  K,  I  place  a 
small  elastic  rubber  bag  R,  which  is  con- 

nected by  a  rubber  tube  Q  with  an  elastic 

bulb  R'.    On  pressing  the  bulb  R'  the  rubber  85 
bag  is  inflated,  the  upper  part  of  the  hinge  is 
lifted  up,  and  in  turn  lifts  the  speaker-arm 
from  the  ledge  E.     Next  by  its  own  weight 
the  speaker-arm  slides  down  upon  the  anti- 

friction-roller O  and  to  the  left  against  the  90 
stop  M.     On  releasing  the  pressure  on  the 
bulb  R'  the  feed  mechanism  is  again  engaged, 
and  the  speaker-arm  is  again  caused  to  ad- 

vance by  virtue  of  the  feed  mechanism.    The 
lug  is  caused  to  travel  from  the  projection  M  95 
toward  the  projection  L,  then  takes  the  whole 
hinge  along  with  it,  and  at  any  time  that  a 
repetition  of  a  word  or  sentence,  &c.,  is  de- 
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sired  the  speaker-arm  can  be  set  back  a  small 
distance  by  pressing  on  the  bulb  R'  in  the 
manner  thus  described,  thus  causing  the  dia- 

phragm to  repeat.  The  wings  L  and  L'  frie- 
5  tionallj'  hug  or  straddle  the  ledge  or  rail  E  of 

the  frame  to  a  degree  sufficient  that  when  the 
attachment  is  at  rest  and  the  sound-repro- 

ducing device  is  moved  backward  in  the  man- 
ner indicated  the  projection  M  when  engaged 

lo  by  the  lug  X  will  resist  or  stop  further  back- 
ward motion  of  said  sound-reproducing  de- 

vice. 
The  invention  is  not  limited  to  the  con- 

struction hereinbefore  set  forth,  the  same  be- 
15  ing  shown  and  described  simply  for  the  pur- 

pose of  indicating  the  nature  of  my  improve- 
ment, for  many  variations  in  the  form  and 

arrangement  of  parts  may  be  made  within  the 
scopeof  the  accompanying  claims.     It  will  be 

20  also  understood  that  the  attachment  is  not 
limited  in  its  application  to  any  particular 
kind  of  sound  recording  and  reproducing  in- 
strument. 
Having  described  the  invention,   what  I 

25  claim  is — 
1.  The  combination  of  a  sound -record,  a 

sound-reproducing  device  cooperative  there- 
with, feed  mechanism  for  advancing  the 

sound-reproducingdevice,  a  member  movable 
30  with  the  sound-reproducing  device  and  hav- 

ing a  projection,  mechanism  for  throwing  the 
sound-reproducing  device  out  of  cooperative 
relation  with  its  feed  mechanism,  and  caus- 

ing the  retraction  of  the  same  until  it  abnts 
35  against  said  projection. 

2.  The  combination  of  a  sound -record,  a 
sound-repi'odncing  device  cooperative  there- 

with, feed  mechanism  for  advancing  the 
sound-reproducingdevice,  a  member  movable 

40  with  the  sound-reproducing  device  and  hav- 
ing a  pair  of  projections,  a  lug  upon  the  sound- 

reproducing  device  disposed  between  said 
projections,  and  mechanism  for  throwing  the 
sound-reproducing  device  out  of  cooperative 

45  relation  with  its  feed  mechanism,  and  caus- 
ing the  retraction  of  the  same  until  it  abuts 

against  one  of  said  projections. 
3.  The  combination  of  a  sound -record,  a 

sound-reproducing  device  cooperative  there- 
50  with,  feed  mechanism  for  advancing  the 

sound-reproducing  device,  a  hinge  coopera- 
tive with  the  sound-reproducing  device  and 

one  of  the  parts  of  the  hinge  carrying  an  an- 
tifriction-roll adapted  to  engage  an  inclined 

55  surface  upon  the  sound-reproducing  device, 
and  the  other  part  of  the  hinge  having  a  pair 
of  projections,  a  lug  upon  the  sound-repro- 

ducing device  disposed  between  the  said  pro- 
jections, and  means  for  operating  that  part 

60  of  the  hinge  which  carries  said  antifriction- 
roll,  relative  to  the  companion  member  of 
said  hinge. 

4.  The  combination  of  a  sound -record,  a 
sound-reproducing  device  cooperative  there- 

65  with,  feed  mechanism  for  advancing  the 
sound-reproducing  device,  a  hinge  coopera- 

tive with  the  sound-reproducing  device,  and 
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one  of  the  parts  of  the  hinge  carrying  an  an- 
tifriction-roller adapted  to  engage  an  inclined 

surface  upon  the  sound-reproducing  device  70 
and  the  other  part  of  the  hinge  having  a  pair 
of  projections,  a  lug  upon  the  sound-repro- 

ducing device  disposed  between  the  said  pro- 
jections, an  inflatable  bag  between  the  mem- 

bers of  said  hinge,  and  a  tube  connected  with  75 
said  inflatable  bag,  and  provided  with  a  bulb. 

5.  The  combination  of  a  sound -record,  a 
sound-reproducing  device  cooperative  there- 

with, feed  mechanism  for  advancing  the 
sound-reproducingdevice,  a  member  movable  80 
with  the  sound-reproducing  device  and  hav- 

ing a  projection,  mechanism  for  throwing  the 
sound-reproducing  device  out  of  cooperative 
relation  with  its  feed  mechanism,  and  caus- 

ing the  retraction  of  the  same  until  it  abuts 
against  said  projection,  and  including  a  sin- 

gle manuallj^-controlled  device  for  securing 
the  operation  specified. 

6.  The  combination  of  a  sound -record,  a 
sound-reproducing  device  having  a  rounded  90 
surface,  feed  mechanism  for  advancing  the 
sound-reproducing  device,  a  movable  mem- 

ber having  a  projection  to  engage  said  rounded 
surface,  means  for  actuating  said  movable 
member  tocause  the  same  to  throw  the  sound- 
reproducing  device  out  of  operative  relation 
with  its  feed  mechanism  and  to  also  cause  the 

retraction  of  said  sound-reproducing  device, 
and  a  projection  adapted  to  be  engaged  by 
the  sound-reproducing  device  on  its  retract- 

ive movement. 

7.  The  combination  of  a  sound -record,  a 
sound-reproducing  device,  feed  mechanism 
for  advancing  the  sound-reproducing  device, 
a  member  having  two  projections  between  105 
which  a  part  of  the  sound-reproducing  device 
is  normally  located  whereby  said  part  can  en- 

gage the  foremost  projection  to  carry  the  said 
member  forward  on  the  advance  of  the  sound- 
reproducing  device,  and  means  for  throwing  no 
the  sound-reproducing  device  out  of  coopera- 

tive relation  with  its  feed  mechanism,  and 
causing  the  retraction  of  the  same  until  it 
abuts  against  the  rearmost  projection. 

8.  The  combination  of  a  sound -record,  a 
sound-reproducing  device,  feed  mechanism 
for  advancing  the  sound-reproducing  device, 
a  member  having  two  projections  between 
which  a  part  of  the  sound-reproducing  de- 

vice is  normally  located  whereby  said  part 
can  engage  the  foremost  projection  to  carry 
the  said  member  forward  on  the  advance  of 

the  sound-reproducingdevice,  and  means  car- 
ried by  said  member  for  throwing  said  sound- 

reproducing  device  out  of  cooperative  rela- 
tion with  its  feed  mechanism,  and  causing  the 

retraction  of  the  same  until  it  abuts  against 
the  rearmost  projection. 

9.  The  combination  of  a  sound -record,  a 
sound-reproducing  device,  feed  mechanism  130 
for  advancing  the  sound-reproducing  device, 
and  a  hinge  one  member  of  which  is  provided 
with  projections  between  which  a  part  of  the 
sound-reproducing  device  is  disposed  where- 

as 
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by  such  part  by  engaging  the  foremost  pro- 
jection is  adapted  to  advance  the  hinge  there- 

with and  the  other  member  of  the  hinge  be- 
ing adapted  to  throw  the  sound-reproducing 

5  device  out  of  operative  relation  with  the  feed 
mechanism,  and  to  also  cause  the  retraction 
of  the  same  until  it  engages  the  rearmost  pro- 
jection. 

10.  A  repeating    attachment    for   phono- 
lo  graphs  adapted  to  travel  with  but  not  attached 

to  the  sound-reproducing  device  thereof  upon 
the  phonogi'aph-f  rame,  and  including  two  pro- 

jections adapted  to  be  alternately  engaged  by 
a  part  of  the  latter  to  thereby  feed  the  attach- 

15  ment  back  and  forth  therewith. 
11.  A  repeating  attachment  for  phono- 

graphs adapted  to  travel  with  but  not  attached 
to  the  sound-reproducing  device  thereof  upon 
the  phonograph-frame,  and  including  two  pro- 

20  jections  adapted  to  be  alternately  engaged  by 
a  part  of  the  latter  to  thereby  feed  the  attach- 

ment back  and  forth  therewith,  and  having 
means  for  actuating  the  sound-reproducing 
device  to  put  it  oiit  of  cooperative  relation 

25  with  its  feed  mechanism,  and  for  also  caus- 
ing the  retraction  of  the  same. 

12.  A  I'epeating  attachment  for  phono- 
graphs adapted  to  be  removably  connected 

therewith,  and  having  means  to  be  actuated 
30  by  said  sound -reproducing  device  to  move 

said  attachment  when  moved  forwardly,  and 

to  also  stop  said  sound -.reproducing  device 
when  the  same  is  moved  rearwardly. 

13.  A   repeating   attachment   for   phono- 
graphs adapted  to  be  removably  connected  35 

therewith,  and  having  means  to  be  actuated 
by  said  sound -reproducing  device  to  move 
said  attachment  when  moved  forwardly,  and 
to  also  stop  said  sound-reproducing  device 
when  the  same  is  moved  rearwardly,  and  also  40 
having  means  for  actuating  the  sound-repro- 

ducing device  to  put  it  out  of  cooperative  re- 
lation with  its  feed  mechanism,  and  to  effect 

the  retraction  of  the  said  sound-reproducing 
device.  45 

14.  A  repeating  attachment  for  phono- 
graphs adapted  to  be  removably  connected 

therewith  and  including  two  projections 
adapted  to  be  alternately  engaged  by  a  part 
of  the  sound- reproducing  device  whereby  the  5u 
attachment  will  be  fed  back  and  forth  there- 

with, and  having  a  shiftable  member  pro- 
vided with  a  projection  for  engaging  the 

sound-reproducing  device  to  lift  the  same  and 
also  effect  its  retraction.  55 

In  testimony  whereof  I  have  hereunto  set 
ray  hand  in  presence  of  two  subscribing  wit- 
nesses. 

DAVID  PETRI-PALMEDO. 
Witnesses : 

Max  Hirschfelder, 
David  Cottle. 
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United  States  Patent  Office. 

THOMAS  H.  MACDONALD,  OF  BRIDGEPORT,  CONNECTICUT,  ASSIGNOR  TO 
THE  AMERICAN  GRAPHOPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT 
OF  COLUMBIA. 

PROCESS   OF  MAKING   SOUND-RECORDS. 

SPECIFICATION  forming  part  of  Reissued  Letters  Patent  No.  12,095,  dated  March.  10, 1903. 

Original  No,  682,991,  dated  Septemljer  17,  1901.    Application  for  reissne  filed  Jannary  22, 1903,    Serial  No,      0,123. 

To  all  Tcliom  it  may  concern: 
Be  it  known  that  IjThomasH.Macdgnald, 

a  resident  of  Bridgeport,  Connecticut,  have 
invented  a  new  and  useful  Improvement  in 

5  Processes  of  Making  Sound-Records,  which 
Invention  is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  improvements  in 
souud-records  and  in  the  method  of  prodnc- 

;o  ing  them  by  molding;  and  it  consists  in  first 
superheating  the  material  while  in  the  mold 

and  in  then  suddenly  applying  cold,  wherebj' 
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 
readily,I  refer  to  the  annexed  drawings,  which 
show  one  form  of  apparatus  for  carrying  out 

20  my  process. 
Figure  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  cast- 

ing. This  jacket  consists  of  an  outer  shell 
A  and  an  inner  shell  B  for  the  mold,  these 

30  shells  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 
provided  with  valve-controlled  inlets  1  and  2 
for  steam  and  cold  water,  respectivel3\    Shell 

35  B  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  by  screw- 
threaded  lip  h" .     Flange  B"  constitutes  the 

40  cover  of  the  inclosed  space  C  and  serves  to 
suspend  shell  B  therein  and  is  pi-ovided  with 
the  valve-controlled  outlet  3.  Core  D  has 

the  base  d  fitting  snugly  in  shell  B'  and  rest- 
ing on  bottom  Z?,  and  at  its  upper  end  carries 

45  the  stem  d'.  A  suitable  matrix  E  is  fitted 
snugly  into  shell  B  to  rest  upou  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  i,  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 
any  suitable  material  or  composition  that  can 
be  readily  handled  may  be  employed  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  350°  Fahrenheit  and  main- tain the  heat  for  some  time,  preferably  until  70 
the  entire  mass  of  the  wax  is  in  a  limpid  state. 

This  superheating  forces  out  all^afr-bubbles 
fromTEe  mass'of  the  wax  and  from  the  mi- 
n life  spaces  in  and  around  the  irregulai'ities 
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  sufficient  to  drive  off  all 
bubbles  and  impurities  I  then  admit  cold  wa- 

ter through  inlet  2  and  allow  the  steam  to  80 
escape  through  outlet  3.  This  sudden  appli- 

cation of  cold  chills  the  surface  of  the  wax 
instantly  and  symmetrically  and  causes  it  to 
contract  from  the  matrix-surface  sufficiently 
to  clear  the  now  solidified  casting  from  the  85 
matrix  and  permit  its  withdrawal.  The  fact 
that  the  cold  acts  evenly  from  all  sides  causes 
the  contracting  to  be  even  and  regular,  so 
that  cracking,  &c.,  are  avoided.  Moreover, 
owing  to  the  abnormal  compression  or  con-  90 
centration  of  the  molten  mass  during  tlTe 
p^tod  of  superheating  and  also  to  the  sub- 

sequent enormous  force  of  contraction  due 
to  the  sudden  chilling  of  its  surface  the 
sound-record  molded  by  mj''  process  is  mtich  95 
denser  and  harder  on  the  surface  than  in  case 

of  an  ordinary  record  made  in  the  usual  man- 
ner. It  is,  so  to  speak,  "case-hardened"  or 

tempered.  Further,  inasmuch  as  this  sym- 
metrical chilling  effect  takes  place  from  the  100 
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exterior  of  the  mold  and  its  casting  I  have 
discovered  that  with  the  composition  at  pres- 

ent employed  (which  is  a  mixture  of  two  in- 
gredients, as  stearic  acid  and  ceresin,  both 

5  the  hardness  and  the  melting-point  or  solidi- 
fj'ing-poiut  of  one  ingredient  being  higher 
than  those  of  the  other)  the  first  effect  of  this 
sudden  exterior  chilling  is  an  initial  reduc- 

tion of  the  temperature  to  a  point  below  the 
to  solidifying -TJoint  of  the  harder  ingredient, 

which  is  thereupon  converted  into  a  thin 
shell  or  film,  while  the  softer  ingredient  (still 
remaining  liquid)  is  consequently  forced  in- 

ward.    The  result  is  as  already  indicated, 
15  viz:  a  easting  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  thatinight 
cause  the  outer  casing  to  break  off  or  the  in- 

20  ner  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 

object  to  be  accomplished  is  the  superheat- 
25  ing  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. 

Among  the  superior  advantages  of  n)y  case- 
30  hardened  record  so  produced  are  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  reproduciug-stylus.     Be- 

35  sides,  while  it  would  be  difficult  to  engrave  a 
satisfactory  original  sound-record  upon  a  sur- 

face as  hard  as  that  produced  by  my  process, 
yet  by  this  process  a  sound-record  equally  as 
good  as  an   original  record  is  readily  and 

40  cheaply  produced  in  a  more  durable  condi- 
tion. 

Of  course  I  do  not  limit  myself  either  to  a 
cylindrical  sound-record  or  to  one  of  the  type 
characterized  by  vertical  irregularities,  since 

45  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  symmetrically  chill- 

ing it. 
50  The  record  produced  by  the  process  herein 

described  gives  i  mproved  results  in  reproduc- 
tion and  is  more  durable  than  records  made 

by  direct  engraving.  In  the  latter  the  sur- 
face over  which  the  reproducer-point  rubs  in 

55  reproducing  is  made  by  a  cutting  or  scraping 
instrument  having  a  blunt  edge.     When  this 

surface  is  examined  under  a  magnifying-glass, 
it  is  seen  to  be  roughly  broken,  the  molecules 
of  wax  having  been  disturbed  and  their  ad- 

hesion to  one  another  weakened.  The  re-  60 
producing-stylus  rubbing  over  such  a  surface 
detaches  these  projecting  particles,  further 
roughening  the  surface  and  causing  scratch- 

ing sounds  in  the  reproduction.  On  the  other 
hand,  the  surface  of  the  molded  record  being  65 
formed  bj^  the  cooling  of  melted  particles 
strongly  adherent  one  to  another  offers  far 
greater  resistance  to  roughening  by  the  re- 

producer. Such  records  therefore  have  longer 
life  than  those  made  in  the  ordinary  way.        70 

The  improved  sound-record  resulting  from 
the  process  herein  described  is  claimed  in  a 
divisional  application  filed  May  21,  1901,  Se- 

rial No.  61,267. 
Having  thus   described   my  invention,    I  75 

claim — 1.  The  process  of  molding  sound-records 
which  consists  in  filling  a  suitable  matrix  with 
a  suitable  composition,  mailitainihg  the  same 
for  a  length  of  time  in  a  superheated  condition,  80 
and  then  sxiddenly  and  symmetrically  chilling 
it,  substanlially  as  described. 

2.  The  process  of  making  a  sound-record, 
which  consists  in  pouring  a  suitable  melted 
material  into  a  suitable  matrix -mold,  then  85 
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 
forced  into  intimate  contact  with  its  matrix,  9c 
then  allowing  the  steam  to  escape  and  admit- 

ting cold  water  into  the  jacket  whereby  the 
said  material  is  suddenly  and  sj^mmetrically 
chilled  from  its  exterior  surface  next  its  ma- 

trix, substantially  as  and  for  the  purpose  set  95 
forth. 

3.  The  process  of  molding  sound-records 
which  consists  in  filling  a  suitable  matrix  with 
a  suitable  material  and  maintaining. tlLe_s.affle 

for  a  length  of  time  in  a  superheated  condi-  loo 
tion,  and  then  suddenly  and  symjnetrically 
chilling  the  same  from  the  exterior  injyyard, 
substantially   as   and   for   the   purpose   de- 
scribed. 

In  testimony  whereof  I  have  signed  my  105 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses: 
M.  A.  FOGO, 
A.  B.  Keough. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I, Thomas  H.  Macdonald, 

a  resident  of  Bridgeport,  Connecticut,  have 
invented  a  new  and  useful  Improvement  in 
Sound-Records,  which  invention  is  fully  set 
forth  in  the  following  specification. 

This  invention  relates  to  an  improvement 
in  sound-records;  and  it  consists  in  the  im- 

proved record  itself,  this  application  beinsa 
division  of  my  application,  filed  November  3, 
1900,  Serial  No.  35,351. 

In  order  to  explain  ray  invention  more  read- 
ily, I  refer  to  the  annexed  drawings,  which 

show  one  form  of  apparatus  for  carrying  out 
my  process. 

Figure  1  is  a  vertical  sectional  view,  and 
Fig.  2  a  plan  partly  broken  away.  Fig.  3  is 
intended  to  illustrate  the  improved  sound- 
record. 
The  record  is  cast  into  a  suitable  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  inner  shell  B  for  the  mold,  these  shells 
inclosing  between  them  the  steani-tightspace 
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 

consists  of  a  hollow  cj^linder  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  &".  Flange  B"  constitutes  the 
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  snugly  in  shell  B'  and  rest- 
ing on  bottom  h  and  at  its  upper  end  carries 

the  stem  d' .  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  top  of  matrix  E  and 

core  D,  stems  d'  taking  into  a  suitable  open- 
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  cZ  and  the  head  F.    The  head  is  provided 

with  the  funnel  4,  forming  an  inlet  for  pour-  so 
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  55 
the  like,)  which  is  hereinafter  for  convenience 

designated  "wax,"  though  I  do  not  limit  my- 
self to  a  wax-like  composition,  since  anj^  suit- 

able material  or  composition  that  can  be 
readily  handled  may  be  employed  and  will  60 
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  350°  Fahrenheit  and  maintain  the 
heat  for  some  time,  preferably  until  the  en-  65 
tire  mass  of  the  wax  is  in  a  limpid  state.  This 
superheating  forces  the  melted  wax  into  a 
more  intimate  relation  with  the  matrix  and 

expels  all  air-bubbles  from  the  mass  of  the 
wax  and  from  the  min  ute  spaces  in  and  around  70 
the  irregularities  in  the  matrix-surface,  thus 

producing  a  more  intimate  contact  betw'een 
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  instantly  and  symmet- 

rically and  causes  it  to  contract  from  the  80 
matrix-surface  sufficiently  to  clear  the  now- 
solidified  casting  from  the  matrix  and  per- 

mit its  withdrawal.  The  fact  that  the  cold 

acts  evenly  from  all  sides  causes  the  con- 
tracting to  be  even  and  regular,  so  that  85 

cracking,  &c. ,  are  avoided.  Moreover,  owing 
to  the  abnormal  compression  or  concentra- 

tion of  the  molten  mass  during  the  period  of 
superheating  and  also  to  the  subsequent 
enormous  force  of  contraction  due  to  thesud-  90 
den  chilling  of  its  surface  the  sound-record 
molded  by  my  process  is  much  denser  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  tern-  95 
pered.  Further,  inasmuch  as  this  symmet- 

rical chilling  effect  takes  place  from  the  ex- 
terior of  the  mold  and  its  casting  I  have  dis- 
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covered  that  with  the  composition  at  present 
employed  (which  is  a  mixture  of  two  ingre- 

dients, as  stearic  acid  and  ceresin,  both  tlie 
hardnessandthenielting-point  orsolidifjing- 
pointof  oneingredientbeinghigherthanthose 
of  the  other)  the  first  effect  of  this  sudden  ex- 

terior chilling  is  an  initial  reduction  of  the 
temperature  to  a  point  below  the  solidlfy- 
ing-point  of  the  harder  ingredient,  which  is 
thereupon  connected  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  away. 

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  superheat- 

ing of  the  molten  mass  and  the  maintaining 
of  that  heat.  It  is  obvious  that  other  means 

for  superheating  the  material  may  be  em- 
ployed. 
Among  the  superioradvantagesof  my  case- 

hardened  record  so  produced  are  that  the 
mass  being  denser  is  less  liable  to  be  affected 

by  changes  of  temperature  and  moistui-e  and 
that  being  harder  it  is  not  so  readily  worn 

out  by  the  action  of  a  reproducing-stylus. 
Besides,  while  it  would  be  difficult  to  engrave 
a  satisfactory  original  sound-record  upon  a  35 
surface  as  hard  as  that  produced  by  my  proc- 

ess, yet  by  this  process  a  sound-record  equally 
as  good  as  a^i  original  record  is  readily  and 
cheaply  produced  in  a  more  durable  condi- 

tion. 40 
Of  course  I  do  not  limit  myself  either  to  a 

cj'lindrical  sound- record  or  to  one  of  the 
type  characterized  by  vertical  irregularities. 

I  claim — 1.  A  sound-record  of  suitable  composition  45 
having  the  surface  of  the  undulatory  record 
case-hardened  or  tempered,  substantially  as 
described. 

2.  A  sound  -  record   of   suitable   material 
having  its  surface   case-hardened   or   tem-  50 
pered  and   gi-aduating  inward   into  a  com- 

paratively softer  mass  by  imperceptible  de- 
grees, substantially  as  described. 

3.  A  molded  sound-record  of  suitable  com- 
position havingthesurfaceof  the  undulatory  55 

record  case-hardened  or  tempered. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses: 
M.  A.  FOGO, 
A.  B.  Keough. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Tures,  a  citi- 

zen of  the  United  States,  residing  at  Gran- 
ville, in  the  county  of  Putnam  and  State  of 

5  Illinois,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Sound-Reproducers,  of 

which  the  following  is  a  specification. 
My  invention  relates  to  sound-reproducers, 

such  as  are  used  in  connection  with  talking- 
lo  machines.  Theparticular  form  which  I  have 

shown  is  of  course  only  one  of  many  types  or 
shapes  in  which  my  device  could  be  produced. 
I  have  shown  this  single  form  to  illustrate  my 
idea. 

15      Figure  1  shows  a  plan  view  of  the  repro- 
ducer with  a  portion  of  the  record  beneath 

the  same.     Fig.  2  is  an  inverted  plan  view. 
Fig.  3  is  a  cross-section  on  line  3  3,  Fig.  2. 

Like  parts  are  indicated  bj'  the  same  letter 
20  in  all  the  figures. 

A  is  the  horn;  B,  the  connecting-piece;  C, 
the  standard  on  which  the  reproducer  is  sup- 
ported. 

D  is  the  common  or  trunk  sound-transmit- 
25  ting  way. 

E,  E',  E^,  and  E^  are  branch  sound-trans- 
mitting ways  which  open  into  the  trunkway. 

F  is  a  plate  on  which  the  several  parts  are 
properly  mounted. 

30  G  G  G  are  diaphragms,  each  in  a  shallow 
cup -like  part  H,  mounted  on  the  plate  F. 
To  the  center  of  each  is  secured  the  piece  J, 

to  which  is  pivoted  the  arm  J',  and  this  arm 
is  attached  to  the  tip  P  on  the  post  J^     To 

35  this  tip  is  attached  the  bearing-point  J^,  which 
engages  the  record.  The  post  J^  at  its  inner 
end  is  secured  to  a  piece  K,  similar  to  the 
piece  J,  which  is  attached  to  the  inner  dia- 

phragm M  in  the  shallow  cup-like  part  N, 
40  which  is  secured  also  to  the  plate  F  and  to 

the  plate  O.  The  parts  are  attached  together 
as  indicated,  so  that  they  are  brought  in 
proper  relation,  so  that  each  diaphragm  is 
controlled  by  the  action  of  the  point  J^  and 

45  through  the  medium  of  the  several  arras  J', 
post  J^,  and  pieces  J  J  and  K.  The  record 
is  shown  at  P.  Mounted  on  the  body  or  plate 
F  are  the  pivoted  links  R  R,  each  preferably 
carrj'ing  at  its  outer  extremity  a  weight  S  S. 

50  These  links  can  be  swung  around  on  their 

55 

70 

pivots,  so  as  to  adjust  the  weight  in  any  de- 
sired manner. 

The  use  and  operation  of  my  invention  will 
be  readily  understood  by  those  at  all  familiar 
with  the  art.  I  use  a  single  point  or  pin, 
which  may  be  of  any  desired  shape  or  size 
and  which  travels  in  a  groove  on  the  record. 
It  is  arranged  on  a  post  mounted,  preferably, 
on  the  center  of  a  diaphragm,  which  is  pref- 
erablj'  mounted  in  a  plane  parallel  to  but  60 
different  from  the  plane  of  the  other  dia- 

phragms. There  is  then  a  series  of  dia- 
phragms, pref  ei'ably  three,  grouped  about  the 

post,  and  to  each  of  these  a  preferably  cen- 
tral attachment  is  made,  from  which  leads  an  6^? 

arm  on  the  post.  Thus  all  the  diaphragms 
are  controlled  from  a  single  point  and  in  this 
particular  construction  from  a  single  post. 
Each  diaphragm  is  associated  with  a  sound- 
transmitting  way,  and  these  several  minor 

ways  open  into  the  common  trunkwaj'  which leads  to  the  horn. 
The  several  parts  may  be  greatly  altered 

and  varied  in  construction,  proportion,  posi- 
tion, and  relation  without  departing  from  the  75 

spirit  of  my  invention,  and  I  do  not,  therefore, 
wish  to  be  limited  to  the  precise  form  and  con- 

struction shown,  but  desire  my  illustration  to 
be  taken  as  diagrammatic. 

I  claim —  80 
A  sound-producer  comprising  a  series  of 

diaphragms  arranged  in  close  proximity  to 
each  other  and  in  the  same  plane,  with  a  sin- 

gle diaphragm  arranged  in  close  proximity 
thereto  but  in  a  different  plane,  all  of  said  85 
diaphragms  parallel  with  each  other,  a  cen- 

tral post  mounted  on  said  single  diaphragm 
and  proceeding  up  between  the  other  dia- 

phragms, laterally-projecting  arms  lying  in  a 
plane  parallel  to  the  diaphragms  and  attached 
to  said  post  at  one  end  and  at  the  outer  end 
each  to  a  post  on  one  of  said  group  dia- 

phragms and  to  a  point  associated  with  said 
central  post,  the  system  of  arms  and  posts 
attached  only  to  such  diaphragms. 

WILLIAM  TURES. 

Witnesses: 
John  G.  Pletsch, 
F.  C.  Taylor. 
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To  all  whom  it  inay  concern: 
BeifcknownthatI,  (tEORGE  H.  HALL,of  ihe 

cityandcountyof  Philadelphia,  StHleof  Penn- 
sylvania, have  invented  an  Improvement  in 

5  Sound  Recordingand  Reproducing  Machines, 
of  which  the  following  is  a  specification. 

My  invention  relates  to  sound  recording 
and  reproducing  machines;  and  itconsistsof 
the  improvementsand  devices  which  are  fully 

lo  set  forth  in  the  following  specification  and  are 
shown  in  the  accompanying  drawings. 

Owing  to  the  distinctive  character  of  plio- 
nographs  and-graphophones  or  those  ma- 

chines in  which  recording  and  reproduction 
15  are  effected  by  means  of  cylindrical  sleeves 

carried  on  a  rotating  cylinder  as  compared 
with  gramophones  or  those  machines  in  which 
recording  and  reproduction  are  effected 
through  disks  the  records  of  the  one  class  of 

20  machines  are  useless  for  the  other. 
It  is  one  of  the  objects  of  my  invention  to 

adapt  the  ordinary  mechanism  of  a  phono- 
graph or  graphophone  to  use  with  gramo- 

phone-records, so  that  the   machine  may  be 
25  used  with  either  the  cylindrical  records  ap- 

propriate to  that  class  of  machines  or  with 
the  disks  now  adapted  for  use  only  with 
gramophones. 

It  is  also  an  object  of  my  invention  lo  ef- 
30  feet  this  result  without  making  any  change 

or  alteration  in  the  regular  mechanism  of  the 
phonograph  or  graphophone,  so  that  the  tem- 

porary conversion  of  the  machine  can  be  ef- 
fected without  removing  any  of  its  parts  or 

35  changing  their  adjustment. 
It  is  also  an  object  of  my  invention  to  en- 

able this  conversion  to  be  effected  by  simple 
attachments,  which  can  be  easily  and  quickly 
applied  or  removed  without  the  exercise  of 

40  more  than  common  intelligence. 
In  carrjing  out  this  part  of  my  invention 

I  employ  two  attachments— first,  a  power- 
transmitter,  which  is  applied  to  the  phono- 

graph-cylinder or  other  rotating  part  of  the 
45  machine  and  is  adapted  to  transmit  power  to 

the  gramophone-disk,  and,  second, adisk-sup- 
port,  which  is  applied  to  a  stationary  part  of 
the  machine  and  is  adapted  to  support  the 
disk  or  its  table  in  driving  connection  with 

50  the  power-transmitter.  In  my  preferred  con- 
strtictiou  these  attachments  are  very  simple 
and  may  be  applied  or  removed  with  great 
facility. 

In  the  accompanying  drawings.  Figure  1  is 
a  front  elevation  of  a  phonograph  havingray  55 
gramophoneattachmentapplied thereto.  Fig. 
2  is  a  transverse  section  and  a  perspective 
view  of  the  power-transmitter,  and  Fig.  3  is 
a  perspective  view  of  the  disk-support. 

a  is  the  rotary  cylinder  of  the  phonograph  60 
or   graphophone,  which  is   operated   in  the 
usual  manner. 

h  is  the  power-transmitter  for  transmitting 
motion  from  the  cylinder  a  to  the  gramophone- 
disk  c.  As  shown,  the  power-transmitter  con-  6s 
sists  of  a  ring  d,  adapted  to  fit  the  rotary  cyl- 

inder a  and  having  its  periphery  provided 
with  a  frictional  driving-surface  e,  which  is 
preferably  formed  of  a  ring  of  soft  rubber  set 
in  an  annular  groove  in  the  ring.  70 
/  is  an  upright  adapted  to  be  attached  to 

any  stationary  part  of  the  machine  or  its 
frame.  I  have  shown  it  provided  at  the  lower 

part  with  a  notch/',  adapted  to  engage  the 
screw/'  in  the  end  support  a' of  the  cylinder-  75 
shaft;  but  an}' suitable  means  of  attachment 
maybe  employed. 

g  g  are  radial  arms  carried  by  the  upright 

/and  provided  with  loose  rollers  g' .  These 
preferably  consist  of  rubber  disks  loosely  sup-  80 
ported  on  the  ends  of  the  arms  g  g  by  screws 
li.  To  permit  the  radial  arms  to  be  adjusted 
vertically  on  the  upright  /,  I  have  shown 
them  carried  by  an  adjustable  collar  gr^,  pro- 

vided with  a  set-screw  g^.  8<5 
In  applying  my  attachment  to  a  phono- 

graph or  graphophone  the  sound-box  or  lever 
is  lifted  and  the  power  -  transmitter  h  is 
slipped  on  the  cylinder  a.  The  upright  /  is 
secured  in  place,  and  the  disk  c  is  placed  over  90 
the  upright,  resting  on  the  frictional  driving- 
surface  e  of  the  power-transmitter  and  the 
rollers  g  g.  Now  when  the  cylinder  a  is  op- 

erated the  disk  will  be  rotated  by  the  power- 
transmitting  connection  b  acting  frictionally  95 
on  the  under  side  of  the  disk.  While  I  have 

spoken  of  the  disk  as  being  in  frictional  driv- 
ing contact  with  the  power-transmitter,  it  is 

to  be  understood  that  the  disk  may  be  placed 
on  a  rotarj^  table,  and  this  table  may  be  sup-  100 
ported  on  the  power-transmitting  surface  e 
and  the  radial  arms  g  and  driven  by  fric- 

tional contact. 

I  do  not  mean  to  limit  mj^self  to  the  par- 
ticular form  of  power-transmitter  shown,  as  105 

my  invention  includes  any  form  of  power- 



^ 722,977 

transmitting  devices  operated  by  the  phono-  ' 
graph  or  graphophone  and  driving  the  gramo- 
phone-disli  or  its  supporting- table  by  frie- 
tional  contact.     The  manner  of  supporting 

5  and  driving  the  disls  enables  it  to  rise  and 
fall  in  conformity  with  any  irregularities  in 
its  plane,  so  that  the  uniformity  of  the  driv- 

ing action  is  not  affected  by  irregularities  in 
the  plane  of  the  disk.     Any  suitable  sound- 

lo  box  may  be  used  with  the  gramophone-disk. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  A  gramophone  attachment  for  sound  re- 

cording and  reproducing  machines,  consist- 
15  ing  of  a  power-transmitter  adapted  to  be  at- 

tached to  a  driven  part  of  the  sound  record- 
ing and  reproducing  machine,  and  a  disk-sup- 

porter adapted  for  attachment  to  a  station- 
ary part  of  the  machine  having  means  for 

2o  supporting  the  disk  in  driving  connection 
with  the  power-transmitter. 

2.  A  gramophone  attachment  for  sound  re- 
cording and  reproducing  machines,  consist- 

ing of  a  power-transmitter  adapted  to  be  at- 
23  tached  to  a  driven  part  of  the  sound  record- 

ing and  reproducing  machine,  and  a  disk- 
supporter  adapted  for  attachment  to  a  sta- 

tionary part  of  the  machine  having  means 
for  supporting  the  disk  in  frictional  contact 

30  with  the  power-transmitter. 
3.  A  gramophone  attachment  for  sound  re- 

cording and  reproducing  machines,  consist- 
ing of  a  power-transmitter  adapted  to  be  at- 

tached to  a  driven  part  of  the  sound  record- 
j5  ing  and  reproducing  machine  and  provided 

with  a  frictional  driving- periphery,  and  a 
disk-supporter  adapted  for  attachment  to  a 
stationary  part  of  the  machine  having  means 
for  supporting  the  disk  in  frictional  driving 

40  contact  with  the  power-transmitter. 
4.  A  gramophone  attachment  for  phono- 

graphs and  the  like,  consisting  of  a  power- 
transmitting  ring  adapted  to  be  applied  to 
the  rotating  cylinder  of  the  phonograph  and 

45  provided  with  a  frictional  driving-periphery, 
and  a  disk-supporter  adapted  for  attachment 
to  a  stationary  part  of  the  machine  having 
means  to  support  the  disk  in  frictional  driv- 

ing contact  with  the  periphery  of  the  power- 

50 
transmitting  ring. 

5.  A  gramophone  attachment  for  phono- 
graphs and  the  like,  consisting  of  a  power- 

transmitter  adapted  to  be  attached  to  a  driven 
part  of  the  phonograph,  and  a  disk-supporter 

55  consisting  of  an  upright  adapted  to  be  at- 
tached to  a  stationary  part  of  the  machine 

provided  with  radial  supports  adapted  to  sup- 
port the  disk  in  driving  connection  with  the 

power-transmitter. 
60  6.  A  gramophone  attachment  for  phono- 

graphs and  the  like,  consisting  of  a  power- 
transmitteradapted  to  beattaehed  to  a  driven 
part  of  the  phonograph,  and  a  disk-supporter 
consisting  of  an  upright  adapted  to  be  at- 

65  tached  to  a  stationary  part  of  the  machine 

provided  with  radial  arms  g  having  rollers  g' 

adapted  to  support  the  disk  in  driving  con- 
nection with  the  power-transmitter. 

7.  The  power-transmitting  attachment  for 
transmitting  power  from  the  cylinder  of  a. 
phonograph  and  the  like,  to  a  gramophone- 
disk,  consisting  of  a  ring  d  adapted  to  be  ap- 

plied to  the  phonograph -cylinder  provided 
with  a  frictional  driving-periphery  e. 

8.  The  disk-supporting  attachment  for  ap- 
plj^ing  a  gramophone-disk  to  a  phonograph 
and  the  like,  consisting  of  an  upright/adapt- 

ed for  attachment  to  a  stationary  part  of  the 
machine,  provided  with  radial  supporting- arms  q. 

9.  The  disk-supporting  attachment  for  ap- 
plying a  gramophone-disk  to  a  phonograph 

and  the  like,  consisting  of  an  upright/adapt- 
ed for  attachment  to  a  stationary  part  of  the 

machine,  provided  with  radial  supporting- 

arms  g  carrying  rollers  g'. 
10.  The  disk-supporting  attachment  for  ap- 

plying a  gramophone-disk  to  a  phonograph 
and  the  like,  consistingof  an  upright/adapt- 

ed for  attachment  to  a  stationary  part  of  the 
machine,  provided  with  a  vertically-adjust- 

able collar  carrying  radial  supporting-arms  (/. 
11.  In  a  sound  recording  and  reproducing 

machine,  the  combination  with  a  rotating 
driviag-ring  having  a  frictional  driving-pe- 

riphery, of  a  disk-support  having  radial  sup- 
porting-arms adapted  to  support  the  disk  in 

frictional  driving  contact  with  the  periphery 
of  the  driving-ring. 

12.  The  herein-described  improvement  in 
graphophones  comprising  a  mandrel,  means 
for  rotatingthe  same,  a  disk  plate,  and  means 
carried  by  said  mandrel  for  rotating  said  disk 

plate. 
13.  The  herein-described  improvement  in 

graphophones  comprising  a  mandrel,  means 
for  rotating  the  same,  a  disk  plate,  a  pivoted 
base-plate  supporting  the  same,  and  means 
carried  by  said  mandrel  for  rotating  said  disk 

plate. 
14.  The  herein-described  improvement  in 

graphophones  comprising  a  mandrel,  means 
for  rotating  the  same,  a  base-plate  having  a 
bearing-sleeve,  a  disk  plate  having  its  shaft 
mounted  in  said  sleeve,  and  means  carried  by 
said  mandrel  for  rotating  said  disk  plate. 

15.  The  herein-described  improvement  in 
graphophones  comprising  a  mandrel,  means 
for  rotating  the  same,  a  disk  plate,  and  a  re- 

movable member  carried  by  said  mandrel  ar- 
ranged to  engage  and  rotate  said  disk  plate. 

16.  The  herein-described  improvement  in 
graphophones  comprising  a  mandrel,  means 
for  rotating  the  same,  a  removable  ring  for 
said  mandrel,  and  a  disk  plate  arranged  to 
have  frictional  engagement  with  said  ring. 

In  testimony  of  which  invention  I  have  here- 
unto set  my  hand. 

GEORGE  II.  HALL. 
Witnesses: 

J.  L.  Appleton, 
H.  F.  Miller. 
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United  States  Patent  Office. 

GEORGE  K.  CHENEY,  OF  NEW  YORK,  N.  Y. 

SOUND-BOX  FOR  SOUND  RECORDING  AND  REPRODUCING  MACHINES. 

SPECI2TCATI0W  forming:  paxt  of  Letters  Patent  No.  724,435,  dated  AprU  7, 1903. 
Applloation  filed  April  18,  1902.    Serial  No.  103,153.    (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  the  eityof  New  York,  county  ot 

5  New  York,  State  of  Neiv  York,  have  invent' 
ed  certain  new  and  useful  Improvements  in 
^ound-Boxos  for  Sound  Recordi  ng  and  Repro- 
docing  Machi.;e9,  of  which  the  following  is  a 
specification. 

lo      My  iovintion  relates  to  sound   recording 
and  reproducing  machines,  and  more  specif- 

ically to  certain  improvements  in  the  con- 
struction of  the  sound-box  employed  therein. 

One  embodiment  of  the  invention  is  illus- 
15  trated  in  the  accompanying  sheet  of  draw- 

ings, throughout  the  several  views  ~of  which 
like  referonce-numerals  indicate  correspond- 

ing parts. 
In  the  drawings.  Figure  1  is  a  plan  view  of 

ao  the  lower  side  of  tho  sound  -  box.     Fig.  2  is  a 
.side  elevation  thereof  as  viewed  in  the  direc- 

tion indicated  by  the  arrow  VI     Fig.  3  is  a 
similar  view  looking  in  the  direction  indi- 

cated by  the  arrow  V^.     Fig.  4  is  a  central 
25  vertical  sectional  view  taken  on  the  line.s^s^of 

Fig.  1.  Fig.  5  is  a  detail  view  in  perspective 
of  the  recording- point  and  its  supporting- 
arm,  and  Fig.  6  is  a  similar  view  of  an  inter- 

changeable reproducing-stylus. 
30  Referring  to  the  drawings,  the  sound-box 

casing  is  represented  as  provided  in  the  usual 
manner  with  a  tubnlar  extension  1  for  con- 

nection with  the  horn  and  a  chamber  2  for 

the  diaphragm.     On  the  bottom  of  this  ch^.m- 
35  ber  an  annular  seat  3  is  formed,  to  which  the 

diaphragm  4  is  adhesively  secured  by  wax  or 
other  suitable  material.  The  seat  may  be 
formed  by  a  single  head  having  a  concaved 
face  or  by  two  heads  concentrically  arranged 

40  side  by  side.  In  either  case  a  retaining- 
groove  is  provided  for  an  annulus  of  wax, 
on  which  the  diaphragm  is  placed  while  the 
wax  is  soft  and  secured  as  it  hardens. 

The  recording -point  5  is  formed  in  part 
45  with  or  rigidly  secured  to  approximately  an 

L-shaped  arm  6,  the  short  member  of  which 
is  waxed  to  a  disk  7,  of  rubber  or  other  elastic 
material,  and  this  disk  is  in  turn  secured  di- 

rectly to  the  diaphragm,  as  shown  in  Fig.  4. 
50  The  free  end  of  the  long  member  of  the  L- 

shaped  arm  is  secured  centrally  to  a  wire  or 
strip  8  of  highly  resiiient  metal,  preferably 

steel,  which  has  its  ends  removably  secured 
byscrewsinlugs9  10  of  a  movable  carriage  11. 
The  carriage  has  two  adjustments,  one  to  55 
regulate  the  tension  of  the  arm  on  the  dia- 

phragm and  the  other  fo  regulate  the  tension 
of  the  wire  or  strip  which  carries  the  stylus- 
arm.  The  adjustment  of  the  carriage  proper 
is  effected  by  mounting  the  same  on  guides  60 
12  12,  formed  in  part  with  the  sound-box  cas- 

ing, there  being  set-screws  13  13  for  securing 
the  carriage  in  any  position  to  which  it  ipay 
be  adjusted  on  the  guides.  The  second  ad- 

justment is  effected  bj'^  mounting  a  block  14  65 
upon  the  carriage  proper  and  shifting  it  as 
may  be  required  by  means  of  a  screw  15,  tarn' 
ing  freely  in  a  lug  16.  The  block  14  straddles 
the  carriage  and  is  secured  as  adjusted  and 
limited  in  movement  by  a  set-screw  17,  work-  70 
ing  in  a  slot  18.  The  lug  9,  iu  which  one  end 
of  the  wire  8  is  secured,  is  formed  in  part  with 
the  block  14,  and  the  lug  10  is  integral  with 
the  carriage.  Thus  it  will  be  seen  that  when 
the  block  is  adjusted  by  the  screw  15  the  wire  75 
may  be  drawn  taut  and  tensioned  as  may  be 
required  and  the  block  thereafter  secured  by 
the  screw  17. 
The  sound-box  constructed  as  above  de- 

scribed may  be  used  either  in  recording  or  re-  80 
producing  sound;  but  owing  to  the  form  of 
point  or  stylus  employed  it  is  specially  adapt- 

ed as  a  recorder.     In  order  to  oDti^in  good  re- 
sults, it  is  necessary  in  reproducing  to  change 

the  needle  frequently,  and  I  therefore  pref-  85 
erably  substitute  for  the  recording-point  an 
ordinary  straight  needle  or  stylus  19,  mount- 

ed, however,  in  the  same  manner  as  shown  in 
Fig.  6,  but  removably  secured  in  a  socket  or 
tubnlar  extension  20  of  the  L-shaped  arm  by  90 
a  set-screw  21. 

In  use  either  in  recording  or  reproducing 
the  diaphragm  is  practically  free  to  vibrate 
throughout  its  entire  area,  and  the  full  force 
and  effect  of  the  sound-waves  are  thereby  ob-  95 
tained.  The  wax  on  which  the  diaphragm  is 
seated  serves  to  ielastically  connect  the  same 
with  its  seat  and  has  more  or  less  yielding  ac- 

tion as  the  diaphragm  vibrates.  Thus  mount- 
ed the  diaphragm  is  rendered  extremely  deli-  ico 

eateand  sensitive,  and  as  a  pesult  it  responds 
fullj'  to  the  shorter  sound-waves,  which  aid 
materially  in  improving  the  tone  reproduced 

by  giving  it  depth,  richness,  and   a   well- 
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rounded  quality  generally.  The  use  of-  an 
elastic  medium  between  the  stylus-arm  and 
the  diaphragm  also  contributes  largely  in  im- 

proving the  tone  quality,  as  it  yields  on  the 
5  outward  vibration  of  the  diaphragm,  and 
thereby  affords  greater  amplitude  of  move- 

ment with  a  corresponding  increase  of  vol- 
ume and  clearness  of  tone  on  reproduction. 

Important  advantages  are  secured  in  raount- 
io  ing  the  stylus^arm  on  a  spring-metal  wire  in 

the  manner  described.     The  construction  is 

.  extremely  simple,  and  the  readiness  and  fa- 
cility with  which  the  wire  may  be  tensioned 

and  such  tension  varied  as  desired  proves 
15  both  effective  and  satisfactory.  This  form 

of  spring  acts  both  ways  and  serves  to  yield- 
ingly maintain  the  stylus  and  its  arm  in  a 

central  position.  A  slight  shifting  of  the 
main  carriage  serves  to  complete  the  adjust- 

20  ment  of  the  needle  and  regulate  the  pressure 
of  the  needle-arm  upon  the  diaphragm. 

The  operation  and  adjustments  will  be  ap- 
parent from  the  foregoing  description. 

It  will  be  understood  that  I  do  not  wish  to 
25  limit  nayself  to  the  exact  construction  and 

relative  arrangement  of  parts  herein  illus- 
trated and  described,  as  various  changes 

might  be  made  without  departing  from  the 
spirit  and  scope  of  my  invention.     For  ex- 

30  ample,  the  form  of  the  sound-box  casing 
might  be  changed,  also  the  arrangement  of 
the  diaphragm  and  its  seat  therein,  without 
necessarily  dispensing  with  the  elastic  me- 

dium employed  as  a  yielding  connection  be- 
35  tween  the  same.  Other  means  for  effecting 

the  adjustment  of  the  stylus  with  relation  to 
the  diaphragm  and  for  mounting  the  stylus- 
arm  might  also  be  employed;  but  all  such 
changes  I  consider  obvious  and  immaterial 

40  variations  of  form  and  not  of  substance  and 
still  within  the  meaning  of  the  present  in- 
vention. 

Having  therefore  described  my  invention, 

I  claim — 1.  Thecombination  of  a  diaphragm,  a  stylus  45 
phonetically  connected  therewith,  a  spring- 
wire  carrier  for  the  stylus,  and  means  for 
stretching  the  wire  to  vary  its  tension. 

2.  Thecombination  of  adiaphragm,  astylus 

phonetically  connected  therewith,  a  torsion-  50 
spring  on  which  the  stylus  is  mounted,  sup- 

ports for  the  spring  and  means  for  adjusting 
the  supports  to  regulate  the  tension  of  the 
spring. 

3.  Thecombinationof adiaphragm, astylus  55 

phonetically  connected  therewith,  a  spring- 
wire*  carrier  for  the  stylus  and  fastenings  for 
the  ends  of  the  wire,  one  of  said  fastenings 
being  adjustable  to  vary  the  tension  of  the 
wire.  ■   60 

4.  The  combination  of  a  diaphragm,  a 

spring  -  mounted  stylus  phonetically  con- 
nected therewith,  and  a  carrier  for  the  stylus 

adjustable  in  a  plane  parallel  with  the  face 
of  the  diaphragm.  65 

5.  The  combination  of  a  diaphragm,  a  stylus 

cooperating  therewith,  a  spring-wire  on  which 
the  stylus  is  mounted,  an  adjustable  carrier    . 
for  the  wire  and   means  on  the  carrier  for 
varying  the  tension  of  the  wire.  70 

6.  The  combination  of  a  sound-box  pro- 
vided interiorly  with  an  annular  seat,  a  dia- 

phragm elastically  secured  to  the  seat,  a 
stylus  cooperating  with  the  diaphragm,  a 
spring-wire  on  which  the  stylus  is  mounted,  75 
an  adjustable  support  for  the  wire  and  means 
for  varying  the  tension  thereof. 

Signed  at  New  York  city,  New  York,  tiiis 
15th  day  of  April,  1902. 

GEORGE  K.  CHENEY. 

Witnesses: 
W.  H.  P0MPHREY, 
L.  E.  Pearson. 



For  patent  No.  725,857  to  Thomas  H.  Macdonald,  issued  April 

21,  1903  for  Speed  Regulator  and  Stop  Mechanism,  see  the 

last  patent  in  this  Volume. 
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United  States  Patent  Office. 

WALTER  C.  RUNGE,  OF  LONDON,  ENGLAND. 

GRAPHOPHONE,   PHONOGRAPH,  OR  THE  LIKE. 

SPECIFICATION  forminff  part  of  I^etters  Patent  No.  725,878,  dated  Apri]  21,  1903. 

application  filed  December  13,  1901.    Serial  No.  85,824.    'Ko  model.) 

To  all  whom  it  may  concern.. 
Be  it  known  that  I,  Walter  C.  Runge,  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,  Phonograpiis,  or  the 

Like,  (for  which  applications  for  Letters  Pat- 
ent have  been  made  in  Great  Britain  under 

Nos.  20,920  and  20,921,  both  dated  October 
lo  18,  1901,)  of  which  the  following  is  a  specifi- 

cation. 
This  invention  relates  to  graphophones, 

phonographs,  and  the  like,  and  has  particu- 
lar reference  to  instruments  w^hich  are  in- 

15  tended  to  be  used  with  record-cylinders  of 
various  diameters.  In  instruments  of  this 

type  the  position  of  thesmaller  or  stylus-car- 
rying end  of  the  sound -trumpet  has  to  be 

varied  to  suit  the  diameter  of  the  i-ecord  in 
20  use,  and  according  to  this  invention  I  provide 

what  maybe  termed  an  "adjustable  locking 
device,"  whereby  the  carrier  or  guide  for  the 
trumpet  may  be  readily  fixed  in  the  desired 
position. 

25  In  the  accompanying  drawings.  Figure  1  is 
a  perspective  view  with  parts  broken  awaj^ , 
showing  one  construction  of  graphophone  ac- 

cording to  this  invention.  Fig.  2  is  a  plan  of 
the  same.     Fig.  3  is  a  perspective  view  show- 

30  ing  details  of  the  locking  device. 
With  reference  first  to  Fig.  1,  A  is  a  hol- 

low base  which  contains  the  motor-driving 
mechanism  for  the  instrument,attached  to  the 
under  side  of  a  base-plate  B.     Details  of  the 

35  motor  itself  are  not  shown,  as  they  form  no 
part  of  the  present  invention.  It  will  be  un- 

derstood that  the  motor  maj'  be,  say,  a  clock- 
work-train of  the  ordinary  type  driven  by  a 

spring,  which  can  be  wound  up  by  means  of 
40  the  handle  C. 

Upon  the  base-plate  B  are  standards  B'  and 
B^,  serving  to  support  the  various  parts  of 
the  machine.  Carried  upon  a  spindle  D,  rig- 

idly held  in  the  standard  B',  is  a  sleeve  D', 
45  free  to  turn  about  the  spindle  D,  but  pre- 

vented from  longitudinal  movement  thereon 
by  means  of  a  screw  D\  which  engages  with 

a  groove  D'^  in  the  spindle.  This  sleeve  D' 
forms  the  axle  for  the  record-mandrel,  and  it 

so  is  provided  with  a  screw  D'  at  its  outer  end 
and  a  cone  D'*  near  the  end  adjacent  to  the 
standard  B'.     The  sleeve  D'  is  driven  from 

the  motor  by  means  of  a  belt  E,  which  passes 
below  the  base-plate  B  to  a  suitable  pulley 
forming  part  of  the  motor,  and  a  gear-wheel  55 
E',  attached  to  the  sleeve  D',  drives,  through 
a  train  of  wheels  E^  another  wheel  F',  at- 

tached to  a  leading-screw  F,  which  is  mount- 
ed free  to  turn  between  the  standards  B' and  Bl  60 

Two  record-mandrelsof  different  diameters 
are  provided,  one,  the  larger,  being  shown  at 

G  in  Fig.  1  and  the  other  at  G'  in  Fig.  2. Each  of  these  mandrels  is  provided  at  one 
end  with  a  slightly-coned  mouth  which  fits  65 
over  the  conical  portion  D",  attached  to  the 
.sleeve  D',  and  at  the  other  end  with  an  end 
plate,  which  is  furnished  with  a  central  hole 
through  which  the  screw  D^  passes,  a  nut  D" 
serving  to  secure  the  mandrel  in  position.  70 
The  record  H  is  carried  friction-tight  upon 
the  mandrel  in  the  usual  way. 

Supported  between  the  standards  B'  and  B"^ and  free  to  turn  therein  is  a  guide-bar  J,  fur- 
nished with  a  slot  J' and  having  a  handle  J-  75 

attached  to  it  at  one  end.  This  handle  J^ 
normally  rests  against  a  stop  J^  Fig.  1,  and 

can  be  moved  over  a  spring  J^,  which  presses 
against  its  under  surface,  this  spring  being 

bent,  as  at  J'',  at  one  end,  so  as  to  receive  and  80 hold  the  handle  P  in  a  definite  position  when 
it  is  moved.  Sliding  freely  upon  the  guide- 
bar  J  is  a  sleeve  K,  having  attached  to  it  by 

a  screw  K'  an  arm  K^  part  of  which  is  formed 
as  a  knife-edge  K^  to  engage  with  the  thread  85 
of  the  leading-screw  F.  The  screw  K'  passes 
through  the  boss  forming  part  of  the  arm  K^ 
and  extends  through  the  sleeve  K  into  the 

groove  J',  thus  preventing  the  sleeve  from 
rotating  upon  theguide-bar  J.  Mounted  upon  90 
the  sleeve  K  adjacent  to  the  arm  K-  is  a  disk 
L,  supporting  a  carrier-arm  L',  the  other  end of  which  bears  a  fork  U,  serving  as  a  guide 
for  the  smaller  end  of  the  sound-trumpet  M. 
This  sound-trumpet  is  pivotally  supported  at  95 

its  larger  end  by  a  bent  arm  M',  and  when 
the  instrument  is  in  operation  the  stylus  M^, 
carried  at  the  lower  end  of  the  trumpet,  rests 
in  the  grooves  in  the  record  H.  As  the  in- 

strument is  made  to  take  records  of  two  di-  100 
ameters,  it  is  necessary  that  the  position  of 

the  carrier-arm  L'  should  be  adjustable  rela- 
tively to  that  of  the  arm  IV.  This  is  accom- 

plished by  making  the  disk  L  free  to  turn 
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about  the  sleeve  K  and  providing  it  with  a 
slot  L'^,  through  which  a  screw  L*  passes  into 
a  tapped  hole  in  the  boss  carrying  the  arm 
K^.  If  this  screw  L*  be  loosened,  the  carrier- 

5  arm  L',  which  is  kept  from  lateral  movement 
on  the  sleeve  K  by  means  of  a  collar  L^,  may 
be  turned  around  upon  the  sleeve  as  far  as  the 
extent  of  the  slot  1/  permits.  Preferably  the 
slot  is  of  such  a  length  that  the  carrier-arm 

10  L'  is  in  its  proper  position  to  suit  one  record 
when  the  tightening-screw  L*  is  at  one  end  of 
the  slot  and  in  a  corresponding  position  to 
suit  tlie  other  recoi'd  when  the  screw  is  at  the 

other  extremity  of  the  slot.     As  the  arm  L' 
15  and  tlie  sound-trumpet  are  of  different  lengths 

and  turn  about  different  centers,  the  arms  L'-^ 
tend  to  shift  relatively  to  the  adjacent  por- 

tion of  the  sound-trumpet  when  the  two  mem- 
bers mentioned  are  moved  from  one  position 

20  totheother.  Tliis  would  be  disadvantageous, 
as  owing  to  the  fact  that  the  sound-trumpet 
is  tapered  or  conical  there  would  be  a  varia- 

tion in  the  space  between  the  guiding  forked 
arms  and  the  walls  of  the  trumpet.     To  ob- 

25  viate  this, the  forked  arms  L^  are  made  to  turn 
in  the  end  of  the  carrier-arm  L',  so  that  they 
may  be  adjusted  to  occupy  approximately  the 
same  position  whether  the  instrument  is  used 
with  a  large  record  or  a  small  one.     This  ad- 

30  justment  may  be  made  bj'hand;  but  it  is 
preferably  accomplished  automatically  bj'  at- 

taching to  the  forked  arms  1/  a  small  rod  or 

crank  L",  which  is  linked  by  a  rod  1/  to  a  lug 
L^,  attached  to  the  back  portion  of  the  arm 

35  K^  By  thus  linking  the  forked  arms  L^  to  a 
stationary  point  eccentric  to  the  axis  about 

which  the  carrier-arm  L'  turns  it  is  possible 
to  keep  the  forked  arms  L^  in  approximately 
the  same  position  relativel}'  to  the  sound- 

40  trumpet  whether  the  trumpet  be  raised  for 
use  with  a  record  of  large  diameter  or  lowered 
for  use  with  a  smaller  record. 
When  it  is  desired  to  place  the  instrument 

out  of  action — that  is,  to  withdraw  the  point 
4;  of  the  stylus  M^  out  of  contact  with  the  rec- 

ord II — the  handle  J^  is  moved  until  it  en- 

gages with  the  bent  portion  J''  of  the  spring 
J*.  This  partially  rotates  the  guide-bar  J 
and  the  sleeve  K  and  lifts  the  knife-edge  K^ 

;o  out  of  engagement  with  the  leading-screw  F, 
while  the  same  movement  causes  the  forked 

arms  JJ  to  raise  the  stylus  cleai*  of  the  record. 
When  in  operation,  the  weight  of  the  carrier- 

arm  L'  and  the  other  members  mounted  upon 
55  the  sleeve  K  is  sufhcient  to  keep  the  knife- 

edge  K^  in  engagement  with  the  thread  of  the 
leading-screw  F. 

What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent,  is — 

60  1.  In  a  graphophone  the  combination  of  a 
guide  for  the  sound-tr  um  pet,  a  support  where- 

on said  guide  is  capable  of  limited  rotary  move- 
ment, means  for  imparting  a  lateral  move- 

ment to  the  guide  and  its  support,  and  means 
65  for  securing  said  guide  in  any  one  of  a  plu- 

rality of  radial  positions  relatively  to  its  sup- 
port substantially  as  and  for  the  purpose  set 

forth. 
2.  In  a  graphophone  the  combination  of  a 

driven  leading-screw,  a  guide-bar  mounted 
parallel  thereto,  a  sleeve  free  to  slide  along 
but  not  to  rotate  upon  said  guide-bar,  an  op- 

erative connection  between  the  sleeve  and 

the  leading- screw,  a  guide  for  the  sound- 
trumpet  mounted  upon  the  sleeve  and  capa- 

ble of  limited  rotary  movement  thereon  and 
means  for  securing  the  guide  in  any  one  of  a 
plurality  of  radial  positions  relatively  to  the 
sleeve  substantially  as  and  for  the  purpose 
set  forth. 

3.  In  a  graphophone  the  combination  of  a 
driven  leading-screw,  a  guide-bar  mounted 
parallel  thereto,  a  sleeve  free  to  slide  along 
but  not  to  rotate  upon  said  guide-bar,  an  arm 
mounted  upon  said  sleeve  and  adapted  to  en- 

gage with  the  leading  -  screw,  a  disk  also 
mounted  upon  the  sleeve  and  capable  of  lim- 

ited rotary  movement  thereon,  a  carrier-arm 
attached  to  said  disk  and  provided  with  a 
forked  guide  for  the  sound-trumpet  and  means 
for  securing  the  disk  in  anj'  one  of  a  plurality 
of  radial  positions  substantially  as  and  for 
the  purpose  set  forth. 

4.  In  a  graphophone  the  combination  of  a 
driven  leading-screw,  a  guide-bar  mounted 
parallel  thereto,  a  sleeve  free  to  slide  along 
but  not  to  rotate  upon  said  guide-bar,  an  arm 
mounted  upon  said  sleeve  and  adapted  to  en- 

gage with  the  leading  -  screw,  a  disk  also 
mounted  upon  the  sleeve  and  capable  of  lim- 

ited rotary  movement  thereon,  a  carrier-arm 
attached  to  said  disk,  forked  arms  pivotally 
mounted  at  the  free  end  of  the  carrier-arm 
and  means  for  securing  the  disk  in  any  one  of 
a  plurality  of  radial  positions  substantially 
as  and  for  the  purpose  set  forth. 

5.  In  a  graphophone  the  combination  of  a 
driven  leading-screw,  a  guide-bar  mounted 
parallel  thereto,  a  sleeve  free  to  slide  along 
but  not  to  rotate  upon  said  guide-bar,  an  arm 
mounted  upon  said  sleeve  and  adapted  to  en- 

gage with  the  leading  -  screw,  a  disk  also 
mounted  upon  the  sleeve  and  capable  of  lim- 

ited rotary  movement  thereon,  a  carrier-arm 
attached  to  said  disk,  forked  arms  pivotally 
mounted  at  the  free  end  of  the  carrier-arm,  a 
link  connecting  the  forked  arms  with  a  sta- 

tionary point  eccentric  to  the  axis  about 
which  the  disk  turns  and  means  for  securing 
the  disk  in  any  one  of  a  plurality  of  radial 
positions  substantially  as  and  for  the  purpose 
set  forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WALTER  C.  RUNGE. 

Witnesses: 
Arch  J.  French, 
Harry  13.  Bridges. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  726,937,  dated  May  5, 1903. 

Applioationfiled  August  13,  1902,    Serial  No,  119,539,    (No  model,) 

To  all  Tvhom  it  may  concern: 
Be  it  known  that  we,  Henry  Jones  and 

Robert  L.  Gibson,  of  the  city  and  county  of 
Philadelphia  and  State  of  Pennsyh^ania,  have 

5  invented  an  Improvement  in  Gramophones 
and  Phonographs,  of  which  the  following  is 
a  specification. 

Our  invention  has  reference  to  improve- 
ments in  gramophones  and  phonographs ;  and 

10  it  consists  of  certain  improvements,  which 
are  fully  set  forth  in  the  following  specifica- 
tion,  and  shown  in  the  accompanying  draw- 

ings, which  form  a  part  thereof. 
Heretofore  it  has  been  customary'  in  gramo- 

phone instruments  to  support  the  reproducer 
and  horn  upon  an  arm  universally  pivoted, 
so  as  to  enable  the  stj'leof  the  reproducer  to 
follow  the  grooves  of  the  record-tablet  and 
at  the  same  time  to  provide  great  freedom  of 
adjustment  to  enable  the  arm  to  be  readily 
handled  when  removing  the  reproducer  from 
the  record-tablet  or  when  placing  it  in  oper- 

ative position.  In  the  construction  hereto- 
fore employed  in  instruments  of  this  class 

considerable  difficulty  has  arisen  from  the 
fact  that  the  character  of  universal  joint  be- 

tween the  swinging  arm  and  its  support  has 
rendered  it  liable  to  interference  with  the 
free  movement  of  the  arm  and  the  reproducer, 

30  which  in  some  instances  produces  such  a  re- 
sistance as  to  force  the  style  of  the  reproducer 

to  .jump  from  one  groove  into  the  next,  with 
the  result  of  not  only  interfering  with  the  re- 

production of  sound,  but  also  of  damaging 
35  the  record-tablet,  so  that  it  is  liable  to  cause 

a  repetition  of  this  same  defect  in  the  action  of 
the  reproducer  when  the  style  again  reaches 
the  same  place  in  the  grooves.  These  de- 

fects have  resulted  largely  from  the  fact  that 
40  the  pivot  connections  were  of  such  a  nature 

that  fairly  tight  joints  were  necessarj^  to  ob- 
viate excessive  loose  play  or  rattling  and 

that  such  tightness  of  the  joints  required 
considerable  accuracy  in  fitting,  which  in  nu- 

45  merous  instances  produced  such  binding  as 
to  create  the  defects  pointed  out  above.  Any 
material  resistance  to  the  lateral  swinging  of 
the  supporting-arm  greatly  interferes  with 
the  perfect  articulation  of  the  reproducer, 
and  consequently  in  the  instruments  as  above 
constructed  the  articulation  has  not  been  as 
perfect  as  it  should  be. 

50 

The  object  of  our  invention  is  to  overcome 
the  objections  existing  in  this  class  of  instru- 

ment, and  this  we  accomplish  by  a  form  of  55 
pivot  for  the  arm  which  while  exceedingly 
strong  and  simple  at  the  same  time  offers 
the  least  possible  resistance  to  the  movement 
of  the  arm  and  the  reproducer  under  the  in- 

fluence of  the  grooves  of  the  record-tablet.  60 
This  results  in  the  most  perfect  reproduction 
since  it  gives  the  record-grooves  every  oppor- 

tunity to  properly  act  upon  the  reproducer- 
style  for  the  purpose  of  reproducing  the 
proper  sounds  or  articulations  and  without  65 
excessive  expenditure  of  energy  in  causing 
the  swinging  arm  to  move  about  its  pivot 
connections.  The  result  is  not  only  far  bet- 

ter articulation,  but  also  greater  life  to  the 
record-tablet.  70 

In  carrying  out  our  invention  in  its  pre- 
ferred form  we  provide  an  upright  stud  at 

the  proper  distance  from  the  record-tablet 
and  combine  therewith  the  universal  jointed 
arm  to  which  the  reproducer  and  horn  are  at-  75 
tached,  the  pivot  connection  between  the  stud 
and  arm  consisting,  essentially,  of  a  hole  in 
the  upper  part  of  the  arm  adapted  to  receive 
the  small  upper  end  of  thestud  and  rest  upon 
a  shoulder  thereon  and  a  lower  longitudinal  80 
slotted  portion  which  fits  about  the  stud  at  a 
considerable  distance  below  the  upper  pivot- 
point  and  so  as  to  act  as  a  longitudinal  guide 
to  permit  vertical  motion  of  the  free  end  of 
the  arm  and  at  the  same  time  lateral  swing-  85 
ing  thereof  about  the  small  end  of  the  stud  on 
the  pivot.  From  this  construction  it  is  seen 
that  the  usual  double  pivots  customarily  ar- 

ranged at  right  angles  to  each  other  are  dis- 
pensed with,  and  a  single  pivot  with  capacity  90 

for  universal  adjustment  is  employed  in  lieu 
thereof. 

Our  invention  also  comprehends  details  of 
construction,  which,  together  with  the  above- 
mentioned  features,  will  be  better  understood  95 
by  reference  to  the  accompanj'ing  drawings, 

in  which — Figure  1  is  a  side  elevation  of  a  gramophone 
instrument  with  a  portion  broken  away  and 
the  horn  shown  in  dotted  lines.  Fig.  2  is  a  100 
side  elevation  of  the  supporting-arm  and  its 
pivot,  the  middle  portion  of  the  arm  being 
broken  awaJ^  Fig.  3  is  a  plan  view  of  same, 
and  Fig.  4  is  a  vertical  section  of  the  arm  ad- 



^ 726,937 

jaceut  to  the  stud  and  showing  the  stud  in 
elevation. 

A  is  the  revolving  dislc  of  a  gi-amophoue  in- 
sti-uraent,  and  B  is  the  case  containing  the 

5  usual  clockwork  for  rotating  the  disk. 
C  is  the  record  tablet  or  disk  removably 

clamped  upon  the  revolving  disk  A. 
G  is  a  rigid  arm  bolted  to  the  side  of  the 

case  B  and  to   the   outer  end  of   which  is 

lo  clamped  the  upright  stud  L.  This  stud  con- 
sists of  a  body  part  rounded  at  its  upper  end, 

as  at  I,  and  terminating  in  an  upright  small 
bearing-pin  M.  It  also  has  a  bearing  N,  pref- 

erably of  vulcanized  fiber  or  other  non-metal- 
15  lie  substance,  encircling  the  stud  and  resting 

upon  an  enlarged  part  or  shoulder  rt  at  the 
base.  The  stud  is  further  provided  with  a 
shank  O,  which  fits  through  a  hole  in  the  end 
of  the  fixed  arm  G  and  is  clamped  therein  by 

20  means  of  a  screw-threaded  nut  P.  The  stud 
is  in  this  manner  rigidly  supported  upon  the 
end  of  the  arm  G. 

E  is  the  swinging  arm  and  may  be  of  any 
suitable   material,  but  preferably  of   sheet 

25  metal.  It  is  hinged  to  the  stud  L  in  the  fol- 
lowing manner:  The  upper  edge  of  the  arm 

at  one  end  is  bent  transversely  to  form  a  lug 
J,  having  a  hole  J,  which  receives  the  pin  M 
of  the  stud  L.     This  lug  J  rests  upon  the 

30  rounded  ui)per  shoulder  Z  of  the  stud  and  has 
its  hole  fitting  with  sulficient  looseness  upon 
the  pin  M  to  permit  the  arm  E  to  be  rocked  in 
a  vertical  plane.  The  roundness  of  the  shoul- 

der I  also  permits  of  this  motion  to  the  arm. 
35  The  lower  part  of  the  arm  has  its  edge  bent 

laterally  to  form  a  slotted  lug  K,  the  slot  k 
therein  being  the  proper  size  to  receive  the 
part  N  of  the  stud.  The  length  of  the  slot  is 
in  the  direction  of  the  length  of  the  arm  and 

40  forms  a  guide  upon  the  part  N  of  the  stud, 
and  consequently  permits  the  vertical  move- 

ment of  the  free  end  of  the  arm  and  holds  the 
arm  against  twisting  in  a  transverse  plane. 
Moreover,  the  combination  between  the  stud 

45  and  the  lugs  on  the  arm  produces  a  universal 
joint  F,  which  enables  the  free  end  of  the  arm 
to  be  raised  and  lowered  freely  and  at  the 
same  time  permits  the  entire  arm  to  swing 
about  the  stud  as  a  center.  The  motion  of 
the  arm  is  produced  with  the  least  possible 
resistance,  since  the  points  of  contact  of  the 
arm  on  the  stud  are  exceedingly  small  and 
perform  the  dual  function  of  pivoting  the 
arm  for  both  vertical  and  lateral  motion  at 
its  free  end.  The  arm  may  be  strengthened 

by  a  longitudinal  rib  E'  stamped  up  in  the metal,  if  so  desired. 
The  free  end  of  the  arm  E  is  provided  with 

a  circular  clamp  R,  one  end  of  which  is  at- 
60  tached  to  the  arm  by  fitting  into  a  slot  e  there- 

in and  being  soldered  in  position  and  the  other 
end  of  which  is  provided  with  an  aperture 
through  which  the  clamping-screw  extends. 
The  clamping-screw  s  passes  through  holes  in 

05  the  split  portion  of  the  clamp.  The  free  end 
of  this  screw  s  screws  into  a  clamping-nut  S, 
and  the  head  T  rests  upon  the  under  sui-face 

5° 

55 

of  the  end  r  of  the  clamp  and  prevents  the 
screw  from  turning.     In  this  manner  the  cy- 

lindrical neck  of  the  reproducer  D  is  clamped  70 
in  position  upon  the  arm  E,  as  indicated  in 
Fig.  1  and  in  dotted  lines  in  Fig,  3. 

I  indicates  the  horn,  which  is  connected  at 
the  small  end  with  the  tubular  neck  of  the  re- 

producer and  is  supported  adjacent  to  the  75 
pivot  of  the  arm  E  by  a  curved-wire  bracket 
H,  clamped  to  the  arm  E  and  of  the  usual  con- 
struction. 

While  we  prefer  to  make  the  arm  E  of  metal, 
it  is  quite  evident  that  the  same  may  be  80 
formed  of  wood,  if  so  desired,  the  lugs  J  and 
K  in  that  case  being  attached  in  any  suitable 
manner,  the  particular  material  of  which  our 
improvements  are  constructed  being  immate- 

rial. The  vulcanized  fiber  or  non-metallic  85 
sleeve  N  upon  the  stud  is  designed  to  avoid 
any  metallic  rattle  between  the  lugs  K  and 
the  stud ;  but  it  is  evident  that  this  part  of  the 
stud  may  be  of  metal  or  any  other  material 
found  suitable.  90 

The  ends  of  the  slot  k  act  as  limit-stops 
for  the  vertical  adjustment  of  the  free  end 
of  the  arm  E.  This  is  important,  as  when 
the  record -tablet  C  is  being  changed  it  is 
customary  to  turn  the  arm  E  of  the  repro-  95 
ducer  to  one  side  and  let  it  swing  in  the  air, 
in  which  case  it  is  held  suspended  by  the  end 
of  the  slot  k  resting  in  contact  with  the  stud. 

The  important  feature  of  our  invention  is 
in  having  the  parts  J  M  and  K  N  at  different  loc 
elevations  and  above  one  another,  whereby 
the  pin  M  and  the  shoulder  I  act  to  support 
the  arm  and  definitely  locate  the  axis  about 
which  it  swings,  and  the  parts  K  and  N  hold 
the  arm  in  proper  position  and  prevent  it  105 
twisting,  the  relative  levels  or  vertical  po- 

sitions of  these  parts  being  immaterial,  so 
long  as  they  are  suificiently  separated  to  se- 

cure the  proper  results. 
While  we  prefer  the  construction  shown,   no 

the  details  thereof  may  be  modified  without 
departing  from  the  spirit  of  the  invention. 

llaving  now  described  our  invention,  what 
we  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is —  115 
1.  A  supporting- arm  for  the  reproducer 

of  a  sound-reproducing  machine  having  at  its 
pivoted  end  transverse  parts  arranged  one 
above  the  other  and  the  upper  part  of  which 
is  provided  with  a  hole  approximately  cir-  120 
cular  and  the  lower  of  which  is  provided  with 
a  slot  extending  in  the  direction  of  the  length 
of  the  arm,  in  combination  with  a  fixed  stud 
having  at  its  top  a  projecting  pin  adapted  to 
the  hole  in  the  arm  and  a  shoulder  upon  125 
which  the  transverse  part  rests  to  sustain 
the  arm  vertically  and  the  lower  part  of  which 
stud  is  cylindrical  and  adapted  to  fit  the  slot 
of  the  lower  transverse  part  of  the  arm. 

2.  A  supporting -arm  for  the  reproducer  130 
of  a  sound-reproducing  machine  having  at  its 
pivoted  end  transverse  parts  arranged  one 
above  the  other  and  the  upper  part  of  which 
is  provided  with  a  hole  approximately  cir- 
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cular  and  the  lower  of  which  is  provided  with 
a  slot  extending  in  the  direction  of  the  length 
of  the  arm,  in  combination  with  a  fixed  stud 
having  at  its  top  a  projecting  pin  adapted  to 

5  the  hole  in  the  arm  and  a  shoulder  upon 
which  the  transverse  part  rests  to  sustain 
the  arm  vertically  and  the  lower  part  of  which 
stud  is  cjdindrical  and  formed  of  non-metallic 
substance  and  adapted  to  fit  the  slot  of  the 

lo  lower  transverse  part  of  the  arm. 
3.  A  supporting -arm  for  the  reproducer 

of  a  sound-reprodncing  machine  having  at  its 
pivoted  end  transverse  parts  arranged  one 
above  the  other  and  the  upper  part  of  which 

If  is  provided  with  a  hole  approximately  cir- 
cular and  the  lower  of  which  is  provided  with 

a  slot  extending  in  the  direction  of  the  length 
of  the  arm,  in  combination  with  a  fixed  stud 
having  at  its  top  a  projecting  pin  adapted  to 

2o  the  hole  in  the  arm  and  a  shoulder  curved  or 

ball-shaped  upon  which  the  transverse  part 
rests  to  sustain  the  arm  vertically  and  the 
lower  part  of  which  stud  is  cylindrical  and 
adapted  to  fit  the  slot  of  the  lower  transverse 

25  part  of  the  arm. 
4.  A  supporting -arm  for  the  reproducer 

of  a  sound-reproducing  machine  having  its 
pivoted  end  formed  of  a  metallic  plate  pro- 

vided with  two  laterally-projecting  lugs  at 
30  different  elevations  one  of  which  is  provided 

with  a  small  aperture  of  approximately  circu- 
lar shape  and  the  other  of  which  is  provided 

with  an  elongated  aperture  or  slot,  in  combi- 
nation with  rigid  bearings  one  of  which  con- 

35  sists  of  an  upright  pin  and  shoulder  adapted 
to  the  lug  having  the  circular  hole  and  the 
other  of  which  is  a  cylindrical  part  adapted 
to  the  elongated  aperture  or  slot  whereby  the 
arm  is  universally  jointed  so  as  to  be  able  to 

40  swing  vertically  and  laterally  at  its  free  end. 
5.  A  supporting -arm  for  the  reproducer 

of  a  sound-reproducing  machine  having  its 
pivoted  end  formed  of  a  metallic  plate  pro- 

vided with  two  laterally-projecting  lugs  at 
45  different  elevations  one  of  which  is  provided 

with  a  small  aperture  of  approximately  circu- 
lar shape  and  the  other  of  which  is  provided 

with  an  elongated  aperture  or  slot,  in  combi- 
nation with  rigid  bearings  one  of  which  con- 

50  sists  of  an  upright  pin  and  a  curved  or  ball- 
shaped  shoulder  adapted  to  the  lug  having  the 
circular  hole  and  the  other  of  which  is  a  cv- 

lindrical  part  adapted  to  the  elongated  aper- 
ture or  slot  whereby  the  arm  is  universally 

jointed  so  as  to  be  able  to  swing  vertically  and  55 
laterally  at  its  free  end. 

6.  A  supporting- arm  for  the  reproducer 
of  a  sound-reproducing  machine  having  its 
pivoted  end  formed  of  a  metallic  plate  pro- 

vided with  two  laterally-projecting  lugs  at  60 
different  elevations  one  of  which  is  provided 
with  a  small  aperture  of  approximately  circu- 

lar shape  and  the  other  of  which  is  provided 
with  an  elongated  aperture  or  slot  in  combina- 

tion with  rigid  bearings  one  of  which  consists  65 
of  an  upright  pin  and  shoulder  adapted  to  the 
lug  having  the  circular  hole  and  a  cylindrical 
part  of  non-metallic  substance  adapted  to  the 
elongated  aperture  or  slot  whereby  the  arm  is 
universally  jointed  so  as  to  be  able  to  swing  70 
vertically  and  laterally  at  its  free  end. 

7.  A  clamping  device  of  a  supporting-arm 
for  the  reproducer  of  a  sound-reproducing  ma- 

chine formed  of  a  looped  metallic  band  hav- 
ing one  end  secured  to  the  arm  and  the  other  75 

end  free,  combined  with  a  screw  extending 

through  the  end  portions  of  the  band  and  hav- 
ing an  angular  head  resting  against  a  shoul- 
der on  one  of  the  end  portions  to  hold  it 

against  turning,  and  an  adjusting-socket  nut  80 
screwed  upon  the  screw  and  resting  against 
the  other  end  portion  of  the  band  and  having 
an  outwardly-extending  head  adapted  to  be 
grasped  by  the  hand  and  free  to  turn  on  the 
band  for  drawing  the  two  ends  of  the  band  85 

together. 
8.  A  universally-jointed  arm  for  a  repro- 

ducing-machine  formedof  sheet  metal  having 
its  free  end  made  with  a  transverse  slot  e  and 

provided  with  a  clamping-band  R  having  one  90 
end  fitted  into  the  slot  of  the  arm  and  the 

other  end  free,  a  clamping-screw  for  adjust- 
ing the  free  end  of  the  clamp  to  or  from  the 

end  which  is  secured  in  the  slot  of  the  arm, 
and  a  hand-nut  screwed  upon  the  screw  and  95 
resting  upon  the  end  of  the  clamp  which  is 
secured  to  the  arm. 

In  testimony  of  which  invention  we  have 
hereunto  set  our  hands. 

HENRY  JONES. 
ROBERT  L.  GIBSON. 

Witnesses: 
R.  M.  Kelly, 
R.  M.  Hunter, 
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To  all  -iL'hom  it  may  concern: 
Be  it  known  that  we,  Walter  H.  Miller, 

residing  at  Orange,  and  Alexander N.  Pier- 
man,  residing  at  Newark,  iu  the  county  of 
Essex  and  State  of  New  Jersey,  citizens  of  the 

United  States,  have  invented  a  certain  nev.- 
and  useful  Improved  Process  of  Maki  ng  Sound 
Records  or  Blanks,  of  which  the  following  is 
a  description. 

Our  invention  relates  to  an  improved  proc- 
ess for  makingsound  records  and  blanks,  and 

especially  for  making  cylindrical  sound  rec- 
ords and  blanks  having  tapered  bores. 

Although  our  invention  has  been  designed 
particularly  for  making  our  improved  rela- 

tively indestructible  composite  records  and 
blanks  described  by  us  in  our  application  for 
Letters  Patent  filed  on  even  date  herewith, 
3^et  there  are  features  of  the  present  process 

2o  which  can  be  effectively  utilized  in  the  man- 
ufacture of  records  and  blanks  formed  wholly 

of  wax  or  wax-like  material. 
The  object  of  our  present  invention,  gen- 

erally speaking,  is  to  provide  a  process  by 
25  which  molded  records  or  blanks  can  be  expe- 

ditiously produced  at  low  cost  and  of  high 
character. 

The  invention  resides,  in  the  first  place,  iu 
the  process  for  molding  composite  records, 
consisting  in  first  placing  within  a  mold  a 
layer  of  fibrous  material  and  then  flowing 
into  the  mold  a  wax  or  wax-like  material 
which  impregnates  the  fibrous  material. 
When  the  record  or  blank  is  cylindrical  in 

35  form,  the  process  also  preferably'  utilizes  a 
tapered  core,  around  which  the  fibrous  mate- 

rial is  first  lightly  wound  before  its  introduc- 
tion into  the  mold. 

The  invention  consists,  iu  the  second  place, 
40  of  forming  molded  cylindrical  blanks  or  rec- 

ords, either  composite  or  not,  by  arranging  a 
tapered  core  within  a  mold  and  introducing 
a  molten  wax  or  wax-like  material  into  the 
space  between  the  core  and  mold  from  the 

45  bottom  upwardly,  so  as  to  expel  air  and  pre- 
vent the  formation  of  air-bubbles  in  the  re- 

sulting article  of  manufacture. 
The  invention  consists,  in  the  third  place, 

of  molding  a  cylindrical  wax  or  wax-like  rec- 

ord or  blank,  either  composite  or  not,  with  an  50 
integral  molded  spiral  rib  on  its  interior  by 
flowing  a  molten   wax  or  wax-like  material 
around  a  hollow  core  and  within  a  suitable 
mold. 

The  invention  further  relates  to  details  of  55 
procedure  connected  with  the  carrying  of  the 
process  into  effect,  such  as  the  steps  for  re- 

moving the  core  from  the  molded  article  and 
for  removing  the  latter  from  the  mold,  all  as 
will  be  hereinafter  more  fully  described  and  60 
claimed. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  a  part  of  this 
specification,  and  in  which —  65 

Figure  1  is  a  vertical  sectional  view  of  a  cy- 
lindrical mold  and  tapered  core,  illustrating 

a  composite  cylindrical  record  formed  there- 
in, the  parts  being  in  position  for  the  removal 

of  the  core;  Fig.  2,  a  sectional  view  on  the  70 
line  2  2  of  Fig.  1,  and  Fig.  3  a  sectional  view 
showing  a  dipping-tank  containing  a  wax  or 
wax-like  material  with  a  cylindrical  mold  and 
tapered  core  introduced  therein  and  showing 
the  wax  or  wax-like  material  filling  the  space  75 
between  the  core  and  mold  and  also  filling  the 
hollow  core. 

la  all  of  the  views  corresponding  parts  are 

represented  by  the  same  numerals  of  refer- 
ence. 80 

1  represents  a  tank  heated  in  any  suitable 
way,  as  by  a  gas-burner  2,  and  containing 
the  wax  or  wax-like  material  maintained  in  a 
molten  condition.  The  level  of  molten  wax- 

like material  is  kept  approximately  constant  85 
by  adding  fresh  material  when  necessary. 

3  represents  a  hollow  cylindrical  mold.  For 
the  manufacture  of  blanks  this  mold  is  smooth 
on  its  interior;  but  for  the  manufacture  of 
duplicates  the  mold  is  provided  on  its  inte-  90 
rior  with  a  reverse  or  negative  sound-record 
obtained  in  any  well-known  way. 

4:  represents  a  cap  which  is  removably  car- 
ried by  the  mold  and  which  prevents  mate- 

rial from  overflowing  the  mold  in  the  carry-  95 
ing  out  of  the  process,  as  will  be  explained. 

5  represents  a  base  which  carries  an  inte- 
gral tapered  hollow  core  6,  formed  on  its  ex- 
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terior  with  a  spiral  groove  7  in  order  to  pi-o- 
dace  a  molded  spiral  rib  in  the  resulting  rec- 

ord or  blank.  The  base  5  is  formed  with  a 
rim  8,  which  centers  the  mold  and  holds  it 

5  concentric  to  the  core,  and  said  rim  may  be 
formed  with  grooves  9  therein  to  facilitate 
the  flow  of  the  molten  material  beneath  the 

mold  when  the  process  is  carried  out.  En- 
gaging the  upper  end  of  the  core  6  is  a  light 

lo  bail  10,  which  may  be  removable,  if  desired, 
and  by  means  of  which  the  parts  are  intro- 

duced in  and  lifted  from  the  tank  1.  'A  num- 
ber of  pins  IJ,  headed  at  both  ends,  work 

loosely  in  the  base  5  and  support  the  mold  to 
15  permit  a  relative  separation  of  the  core  and 

mold  when  the  parts  are  introduced  in  the 
dipping- tank. 

In  carrying  our  invention  into  effect  for  the 
manufacture  of  composite  records  or  blanks 

20  of  the  type  described  and  claimed  in  our  con- 
current application  we  first  wind  a  layer  12 

of  fibrous  material  lightly  or  loosely  around 
the  core  6  and  of  the  desired  thickness.  This 

fibrous  material  is  preferably  ordinary  cot- 
25  ton -batting  or  cotton -wool;  but  any  other 

suitable  fibrous  material  may  be  employed — 
such  as  cloth,  absorbent  paper,  blotting-pa- 

per, paper-pulp,  &g.  The  core,  with  its  loose 
wrapping  of  fibrous  material,  is  now  inserted 

30  into  the  mold  3  and  the  cap  4  placed  in  posi- 
tion. The  parts  are  now  introduced  in  the 

dipping-tank  until  the  pins  11  rest  on  the 
bottom  of  the  tank  or  on  a  suitable  support 
therein,  thus  permitting  the  core  6  and  base 

]5  5  to  move  relatively  to  said  pins  and  mold 
and  allowing  the  molten  material  to  enter  the 
space  between  the  core  and  mold  from  the 
bottom  upwardly.  This  molten  material  seeps 
through  or  is  absorbed  by  the  fibrous  mate- 

40  rial,  driving  all  air  before  it  until  the  level  of 
the  liquid  is  reached.  The  molten  material 
also  enters  the  hollow  core,  so  that  the  latter 
is  quickly  brought  to  the  temperature  of  the 
molten  liquid,  as  is  also  the  case  with  the  mold 

45  itself,  so  that  when  the  parts  are  removed  from 
the  dipping-tank  there  wall  be  no  appreciable 
congealing  of  the  wax  or  wax-like  material 
either  inside  of  the  core  or  outside  of  the 
mold.    As  soon  as  the  space  between  the  core 

50  and  mold  is  completely  filled,  the  parts  are 
removed,  the  base  5  first  engaging  the  bottom 
of  the  mold  to  thereby  act  as  a  valve  to  pre- 

vent the  escape  of  the  molten  material  from 
the  space  between  the  core  and  the  mold. 

55  The  core  and  mold  are  now  dipped  in  cold 
water,  which  effects  a  rapid  setting  of  the 
wax  or  wax-like  material  adjacent  to  the  core, 
owing  to  the  thinness  of  the  w^alls  of  the  lat- 

ter.    When  the  material  has  sufficiently  set, 
60  the  core  is  removed  by  unscrewing  it.  The 

blank  or  record  may  now  be  removed  from 
the  mold,  either  by  allowing  it  to  remain  un- 

til it  cools  sufficiently  to  shrink  away  from 
the  mold,   permitting  its  removal,  or   (and 

65  preferably)  the  mold  is  inserted  in  a  water- 
jacket,  so  as  to  be  quickly  cooled,  whereby 
a  more  rapid  radial  contraction  of  the  record 

or  blank  is  effected.  After  the  blank  or 
record  has  been  moved  from  the  mold,  its 
ends  are  finished  in  any  suitable  way,  com- 

pleting the  manufacture. 
While  we  have  designed  our  improved 

process  particularly  for  use  in  connection 
with  the  manufacture  of  composite  records 
of  the  type  invented  by  us,  it  will  be  under- 

stood that  our  process  can  be  effectively  car- 
ried out  in  the  manufacture  of  records  or 

blanks  made  wholly  of  wax  or  wax-like  ma- 
terial by  merely  omitting  the  preliminary 

winding  of  a  fibrous  material  around  the  core, 
as  explained.  We  also  wish  to  lay  especial 
stress  upon  that  feature  of  our  process  con- 

sisting in  molding  a  blank  or  record  around 
a  hollow  core  having  a  spiral  groove  therein, 
because  in  this  waj^  we  are  able  to  success- 

fully mold  records  or  blanks  having  an  inte- 
gral internal  spiral  rib  and  to  remove  the  core 

from  the  finished  article  without  injuring  the 
latter.  If  the  attempt  were  made  to  cast  or 
mold  a  record  or  blank  around  a  solid  tapered 
core,  the  considerable  mass  of  the  latter,  with 
its  relatively  low  radiating  capacity,  would 
prevent  the  successful  formation  of  a  molded 
spiral  rib  of  this  character. 

Having  now  described  our  invention,  what 
we  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows: 
1.  The  method  of  forming  phonograph-tab- 

lets, that  consists  of  molding  a  mass  of  molten 
record  material  which  is  normally  hard  and 
friable,  throughout  and  around  a  mass  of 
loose  fibrous  material,  substantially  as  set 
forth. 

2.  The  method  of  forming  phonograph-tab- 
lets, that  consists  of  molding  a  mass  of  molten 

record  material  which  is  normally  hard  and 
friable,  throughout  and  around  a  loose  mass 
of  cotton-wool,  substantially  as  set  forth. 

3.  The  process  for  making  composite  sound 
records  or  blanks  which  consists  in  introduc- 

ing a  layer  of  fibrous  absorbent  material  in  a 
mold,  and  in  flowing  therein  a  molten  hard, 
friable  wax  or  wax-like  material  to  impreg- 

nate the  fibrous  material,  substantially  as 
and  for  the  purposes  set  forth. 

4.  The  process  for  making  composite  sound 
records  or  blanks  which  consists  in  introduc- 

ing a  layer  of  fibrous  absorbent  material  in  a 
cylindrical  mold,  and  in  flowing  a  hard,  fri- 

able wax  or  wax-like  material  therein  to  im- 
pregnate the  fibrous  material,  substantially 

as  and  for  the  pui-poses  set  forth. 
5.  The  process  for  making  composite  sound 

records  or  blanks  which  consists  in  introduc- 
ing a  layer  of  fibrous  absorbent  material  in  a 

cylindrical  mold  and  around  a  tapered  core 
therein,  and  in  introducing  a  molten  hard, 
friable  wax  or  wax-like  material  into  the  space 
between  the  core  and  mold  to  impregnate  the 
fibrous  material,  substantially  as  and  for  the 

purposes  set  forth. 
6.  The  process  for  making  composite  sound 

records  or  blanks  which  consists  in  introduc- 
ing a  layer  of  cotton-wool  in  a  mold,  and  in- 
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troducing  a  molteu  hard,  friable  wax  or  wax- 
like material  therein  to  impregnate  the  cot- 

ton-wool, substantially  as  and  for  the  pur- 
poses set  forth. 

S  7.  The  process  for  making  composite  sound 
records  or  blanks  which  consists  in  introduc- 

ing a  layer  of  cotton-wool  in  a  cylind  rical  mold 
and  around  a  tapered  core,  and  in  introduc- 

ing a  molten  hard,  friable  wax  or  wax-like 
lo  material  into  the  space  between  said  mold 

and  core  to  impregnate  the  cotton-wool,  sub- 
stantially as  and  for  the  purposes  set  forth. 

8.  The  process  for  making  sound  records 
or  blanks  which  consists  in  casting  a  record 

IS  or  blank  around  a  hollow  tapered  core  having 
a  spiral  groove  therein,  and  in  simultaneously 
introducing  molten  material  within  said  core, 
substantially  as  and  for  the  j)nrposes  set  forth. 

9.  The  process  for  making  sound  records 
2o  or  blanks  which  consists  in  casting  a  molten 

wax  or  wax-like  material  within  a  mold  and 
around  a  hollow  tapered  core  having  a  spiral 
groove  therein,  and  in  simultaneously  intro- 

ducing the  molten  wax  or  wax-like  material 
25  within  said  core,  substantially  as  and  for  the 

purposes  set  forth. 
10.  The  process  for  making  composite  sound 

records  or  blanks  which  consists  in  first  lightly 
wrapping  a  fibrous  absorbent  material  around 

30  a  tapered  core,  then  in  introducing  the  core 

and  fibrous  material  in  a  cylindrical  mold, 
and  finally  in  introducing  a  molten  hard,  fri- 

able wax  or  wax-like  material  into  the  space 
between  the  core  and  mold  to  impregnate  the 
fibrous  material,  substantially  as  and  for  the  35 

purposes  set  forth. 
11.  The  process  for  making  composite  sound 

records  or  blanks  which  consists  in  first  lightly 
wrappinga  fibrous  absorbent  material  around 
a  tapered  core,  then  in  introducing  the  core  40 
and  fibrous  material  in  a  cylindrical  mold, 
and  finally  in  introducing  a  molten  hard,  fri- 

able wax  or  wax-like  material  into  the  space 
between  the  core  and  mold  to  impregnate  the 
fibrous  material,  the  molten  material  being  45 
introduced  from  the  bottom  upwardly,  sub- 

stantially as  and  for  the  purposes  set  forth. 
This  specification  signed  and  witnessed  this 

19th  day  of  November,  1902,  and  this  31st  day 
of  October,  1902,  respectively. 

WALTER  H.  MILLER. 
ALEXANDER  N.  PIERMAN. 

Witnesses  to  signature  of  Walter  H.Miller: 
Harry  F,  Miller, 
S.  S.  Brown. 

Witnesses  to  signature  of  Alexander  N. 
Pierman : 

W.  J.  BUEHLER, 
W.  PUGH. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  we,  Walter  H.  Miller, 

residing  at  Orange,  and  Alexander  N.  Pier- 
man,  residing  at  Newark,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  citizens  of  the 
United  States,  have  invented  a  certain  new 
and  useful  Improvement  in  Sound  Records  or 
Blanks,  of  which  the  following  is  a  descrip- 
tion. 

to  Our  invention  relates  to  improvements  in 
sound  records  or  blanks  either  in  the  form  of 
cylinders  or  flat  disks;  and  our  object  is  to 
produce  a  sound  record  or  blank  which  while 
presenting  a  record  -  surface  of  a  suitable 

15  amorphous  wax-like  material  is  at  the  same 
time  sufificiently  durable  as  to  be  indestruc- 

tible under  ordinary  conditions. 
Blanks  and  records  made  of  the  ordinary 

wax  or  wax-like  materials  are  very  fragile 
2o  and  delicate  in  character  and  are  frequently 

cracked  and  broken  in  the  act  of  placing  them 
in  position  on  a  recording  or  reproducing  ma- 

chine, and  in  the  case  of  cylindrical  blanks 
or  records  they  frequently  become  broken  or 

25  cracked  merely  by  falling  from  a  vertical  to 
a  horizontal  position,  while  such  records  or 
blanks  if  allowed  to  fall  from  a  height  of 
only  a  few  feet  on  a  moderately  hard  surface 
will  be  shattered  ordinarily  into  many  pieces, 

30  and  in  any  event  the  delicate  record-surface 
will  be  destroyed.  Our  improved  record  or 
blank  is  so  durable  that  it  may  be  dropped 
or  even  thrown  upon  the  floor  with  consider- 

able force  without  encountering  any  objec- 
35  tionable  injury  to  its  record-surface,  and  if 

the  latter  cracks  at  all  the  cracks  are  so  mi- 
croscopic that  they  do  not  affect  the  repro- 

duction. 
Broadly  stated,  our  invention  comprises  a 

40  sound  record  or  blank  made  of  any  suitable 
and  ordinary  wax  or  wax-like  material  and 
containing  in  its  mass  a  sufficient  bulk  of 
fibrous  material  as  to  secure  the  desired  dura- 

bility, the  fibrous  material  being  completely 

45  penetrated  and  inclosed  bj'^  the  wax-like  ma- 
terial. The  fibrous  material  which  we  prefer 

to  use  and  which  we  have  successfully  em- 
ployed in  practice  is  ordinary  cotton-wool  or 

cotton -batting:  but  other  fibrous  materials 

55 

60 

may  be  used,  such  as  cloth,  absorbent  paper,  50 
blotting-paper,  paper-pulp,  &c. 

In  its  preferred  form  the  invention  com- 
prises a  sound  record  or  blank  the  recording- 

surface  of  which  is  formed  wholly  of  a  suit- 
able amorphous  wax  or  wax-like  material  and 

the  main  portion  of  which  is  composed  of  a 
fibrous  material  like  cotton-wool,  wholly  im- 

pregnated by  the  wax-like  material,  so  that 
the  individual  fibers  of  the  fibrous  material 

will  be  surrounded  by  the  wax-like  material. 
When  our  invention  is  employed  in  con- 

nection with  cj'lindrical  records  or  blanks,  it 
preferably  also  comprises  a  spiral  rib  molded 
on  its  interior  for  engaging  the  usual  tapered 
core,  which  rib  is  formed  whollj^  of  the  wax  65 
or  wax-like  material. 

Finally,  the  invention  in  its  most  approved 
form  comprises  a  duplicate  sound  -  record 
made  of  molten  wax  or  wax-like  material  im- 
pregnatingamassof  fibrous  material  and  car-  70 
rying  a  molded  sound-i-ecord  groove  on  its 
record -surface,  the  latter  being  preferably 
amorphous  and  free  of  fibers. 

lu  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac-  75 
companying  drawings,  forming  a  part  of  this 

specification,  and  in  which — 
Figure  1  is  a  vertical  sectional  view  through 

a  cylindrical  record  or  blank,  showing  our  in 
vention  in  its  preferred  form;  Fig.  2,  a  sec 
tiou  on  the  line  2  2  of  Fig.  1,  and  Fig.  3  an 
enlarged  detailed  vertical  section  illustrating 
a  molded  sound-record  embodying  our  inven- 
tion. 

In  all  of  the  views  corresponding  parts  are  85 

represented  by  the  same  numerals  of  refer- 
ence. 

In  its  preferred  form  the  invention  com- 
prises a  portion  1,  on  which  the  record  is 

formed  and  which  is  composed  wholly  of  the  90 
usual  amorphous  wax  or  wax-like  material, 
and  a  portion  2,  comprising  the  body  of  the 
record  or  blank,  which  portion  is  formed  of 
the  same  wax  or  wax-like  material  impregnat- 

ing a  suitable  fibrous  material,  the  entire  mass  95 
of  wax  or  wax-like  material  being  substan- 

tially integral  or  continuous  thi'oughout,. 
When  the  record  or  blank  is  of  cylindrical 

80 
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form,  it  also  preferably  comprises  a  spiral  rib 
3,  made  of  the  same  wax  or  wax-like  mate- 

rial. The  whole  record  is  molded,  and  when 
the  invention  is  utilized  in  connection  with 

5  dnplieate  sound  -  records  the  record -g:roove 
may  be  molded  contemporaneously  with  the 
formation  of  the  record  itself.  Such  a  molded 

record-groove  is  shown  in  Fig.  3  by  the  nu- 
meral 4. 

to  Our  improved  record  or  blank  is  made  by 
any  suitable  process,  but  preferably  by  a  spe- 

cial process  which  we  have  invented  and 
which  we  have  made  the  subject  of  au  appli- 

cation for  Letters  Patent  filed  on  even  date 

15  herewith.  In  carrying  this  method  into  ef- 
fect we  first  take  a  hollow  tapered  core  and 

wind  quite  loosely  around  it  a  thickness  of 
the  fibrous  material,  preferably  ordinary  cot- 

ton-batting or  cotton-wool.     This  core,  with 
20  its  wrapping  of  fibrous  material,  is  then  in- 

serted in  a  cylindrical  mold,  which  for  the 
manufacture  of  blanks  is  smooth  on  its  inte- 

rior, while  for  the  manufacture  of  duplicate 
sound-records  it  is  provided  on  its  interior 

25  with  a  negative  record- groove.  A  molten 
wax-like  material  is  now  introduced  into  the 
space  between  the  mold  and  core,  preferably 
from  the  bottom  upward,  and  intimately  fills 
that  space,  impregnating  the  fibrous  material 

30  and  practically  surrounding  each  individual  • 
fiber  of  the  latter.     After  tlae  wax-like  mate- 

rial has  been  allowed  to  set  the  core  is  re- 
moved, after  which  the  blank  or  record  is  re- 

moved from  the  mold  bj' contracting  the  blank 
35  or  record  radially  by  a  chilling  operation. 

We  find  in  practice  that  blanks  and  records 
made  in  accordance  with  our  invention  pos- 

sess all  the  advantages  of  blanks  and  records 
made  wholly  of  wax  or  wax-like  material  so 

41)  far  as  superiority  of  reproduction  is  con- 
cerned, since  with  our  blank  or  record  the 

record-surface  is  identical  with  the  record- 
surfaces  of  blanks  or  records  made  wholly  of 
wax  or  wax- like  material.     Our  improved 

45  blank  or  record  possesses,  however,  the  im- 
mense superiority  over  blanks  or  records  made 

wholly  of  wax  or  wax-like  material  in  being 
so  strong  and  durable  that  it  may  be  dropped 
from  a  considerable  height  or  be  actually 

50  thrown  upon  the  floor  without  breaking  or 
cracking  the  record-surface,  and  if  any  cracks 
are  formed  they  are  so  microscopic  as  not  to 
affect  the  reproduction.  We  find,  in  fact,  that 
with  our  improved  blank  or  record  the  latter 

55  is  actually  elastic,  due  to  the  presence  of  the 
relatively  large  m  ass  of  fibrous  material  there- 

in, and  can  be  actually  collapsed  to  a  consid- 
erable extent  without  injuriously  affecting 

the  character  of  the  record-surface. 
60  Having  now  described  our  invention,  what 

we  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is  as  follows: 

1.  As  a  new  article  of  manufacture,  a  sound 
record  or  blank  composed  of  normallj^  hard 

65  and  friable  material  adapted  to  be  molded  and 
containing  within  its  mass  fibrous  material  to 

render  the  same  less  friable,  substantially  as 
set  forth. 

2.  As  a  new  article  of  manufacture,  a  sound 
record  or  blank  composed  of  normally  hard  70 
and  friable  material  adapted  to  be  molded  and 
containing  within  its  mass  cotton-wool  to  ren- 

der the  same  less  friable,  substantially  as  set 
forth, 

3.  Asa  new  article  of  manufacture,  a  sound  75 
record  or  blank  made  of  fibrous  material,  and 
a  hard,  friable  wax  or  wax-like  material  im- 

pregnating the  fibrous  material  to  surround 
the  individual  fibers  thereof,  substantially  as 
set  forth.  80 

4.  As  a  new  article  of  manufacture,  a  sound 
record  or  blank  having  a  record-surface  of 
hard,  friable  wax  or  wax-like  material,  and  a 
main  portion  formed  of  a  fibrous  material 
completely  impregnated  with  wax  or  wax-like  85 
material,  substantially  as  set  forth. 

5.  As  a  newarticle  of  manufacture,  a  sound 
record  or  blank  made  of  molten  hard,  friable 
wax  or  wax-like  material  completelj'  impreg- 

nating a  fibrous  material,  substantially  as  set  90 
forth. 

6.  As  a  new  article  of  manufacture,  a  sound 
record  or  blank  made  of  molten  hard,  friable 
wax  or  wax-like  material  completely  impreg- 

nating a  fibrous  material,  with  a  record-sur-  95 
face  formed  wholly  of  such  wax  or  wax-like 
material,  substantially  as  set  forth. 

7.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  formed  of  a 

cylinder  of  fibrous  material  completely  im-  loc 
pregnated  with  hard,  friable  wax  or  wax-like 
material,  substantially  as  set  forth. 

8.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  formed  of  a 

cylinder  of  fibrous  material  completely  im- 
pregnated with  hard,  friable  wax  or  wax-like 

material,  with  a  record-surface  formed  of  such 
wax  or  wax-like  material,  substantially  as  set forth. 

9.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  formed  of  a 

fibrous  material  completely  impregnated  with 
hard,  friable  wax  or  wax-like  material,  and 
an  interior  spiral  rib  integral  with  the  wax 
or  wax -like   material,  substantially  as  set  115 
forth. 

10.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  formed  of  a 

fibrous  material  completely  impregnated  with 
hard,  friable  wax  or  wax-like  material,  and  120 
an  interior  spiral  rib  integral  with  the  wax 
or  wax-like  material  and  formed  wholly  of 
such  wax  or  wax-like  material,  substantially^ 
as  set  forth. 

11.  As  a  new  article  of  manufacture,  a  cy-  125 
llndrical  sound  record  or  blank  composed  of 
fibrous  material  with  a  molten  hard,  friable 
wax  or  wax-like  material  completely  impreg- 

nating the  fibrous  material,  substantially  as 
set  forth.  130 

12.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  composed  of 

10.S 

no 
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fibrous  material  with  a  molten  hard,  friable 
wax  or  wax-like  material  completely  impreg- 

nating the  fibrous  material, with  a  record-sur- 
face formed  wholly  of  the  wax  or  wax -like 

5  material,  substantially  as  set  forth. 
13.  As  a  new  article  of  manufacture,  a  cy- 

lindrical sound  record  or  blank  composed  of 
fibrous  material  with  a  molten  hard,  friable 
wax  or  wax-like  material  completely  impreg- 

ro  nating  the  fibrous  material, with  a  record-sur- 
face formed  wholly  of  the  wax  or  wax -like 

material,  and  with  an  interior  spiral  groove 
formed  wholly  of  the  wax  or  wax-like  mate- 

rial, substantially  as  set  forth. 
15  14.  As  a  new  article  of  manufacture,  a  du- 

plicate sound-record  formed  of  a  fibrous  ma- 
terial with  a  molten  hard,  friable  wax  or  wax- 

like material  completely  impregnating  the 

same",  and  with  a  molded  record-groove  car- 
20  ried  by  the  wax-like  material,  substantially 

as  set  forth. 
15.  As  a  new  article  of  manufacture,  a 

sound  record  or  blank  composed  of  cotton- 
wool completely  impregnated  with  hard,  fri- 

25  able  wax  or  wax-like  material,  substantially 
as  set  forth. 

16.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  composed  of  cotton- 

wool completely  impregnated  with  hard,  fri- 
30  able  wax  or  wax-like  material,  with  a  record- 

surface  formed  wholly  of  the  wax  or  wax-like 
material,  substantially  as  set  forth. 

17.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  composed  of 

35  a  C3'linder  of  cotton-wool  completely  impreg- 
nated with  hard,  friable  wax  or  wax-like  ma- 
terial, substantially  as  set  forth. 

18.  As  a  new  article  of  manufacture,  a  cy- 
lindrical sound  record  or  blank  composed  of 

40  a  cylinder  of  cotton-wool  completely  impreg- 
nated with  hard,  friable  wax  or  wax -like 

material,  and  with  a  record-surface  formed 
wholly  of  wax  or  wax-like  material,  substan- 

tially^ as  set  forth. 
45  19.  As  a  new  article  of  manufacture,  a  cy- 

lindrical sound  record  or  blank  composed  of 
a  cylinder  of  cotton-wool  completely  impreg- 

nated with  hard,  friable  wax  or  wax-like  ma- 
terial, with  a  record-surface  formed  wholly 

of  wax  or  wax-like  material,  and  an  Internal  50 
spiral  groove  formed  wholly  of  wax  or  wax- 

like material,  substantially  as  set  forth. 
20.  As  a  new  article  of  manufacture,  a  du- 

plicate sound-record  composed  of  a  fibrous 
material,  a  molten  hard,  friable  wax-like  ma-  55 
terial  completely  impregnating  the  same,  and 
a  molded  record-groove  carried  by  the  wax 
or  wax -like  material,  substantially  as  set 
forth, 

21.  As  a  new  article  of  manufacture,  a  du-  60 
plicate  ,sound-record  composed  of  cotton-wool 
completely  impregnated  with  a  molten  hard, 
friable  wax  or  wax-like  material,  and  a  mold- 

ed record-groove  carried  by  the  wax  or  wax- 
like material,  substantially  as  set  forth.  65 

22.  As  a  new  article  of  manufacture,  a  du- 
plicate cylindrical  sound-record  comprising 

a  cylinder  of  cotton- wool  completely  impreg- 
nated with  a  hard,  friable  wax  or  wax-like 

material,  and  a  molded  record-groove  formed  70 
in  the  wax  or  wax-like  material,  substantially 
as  set  forth. 

23.  As  a  new  article  of  manufacture,  a  cj'- 
lindrical  duplicate  sound-record  comprising 
a  cylinder  of  cotton-wool  completely  impreg-  75 
nated  with  a  hard,  friable  wax  or  wax-like 
material  and  having  a  record-surface  formed 
wholly  of  wax  or  wax -like  material,  and  a 
molded  record  -  groove  cai'ried  within  said 
record-surface,  substantially  as  set  forth.        80 

This  specification  signed  and  witnessed  this 
19th  day  of  November,  1902. 

WALTER  II.  MILLER. 

Witnesses  to  signature  of  Walter  H.  Miller: 
Harry  F,  Miller, 
S.  S,  Brown, 

This  specification  signed  and  witnessed  this 
31st  day  of  October,  1902, 

ALEXANDER  N.  PIERMAN. 

Witnesses  to  signature  of  Alexander  N. 
Pierman : 

W,  J,  BUEHLER, 
W,  rUGH. 
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CYRUS  C.  SriIGLEY,  OF  HART,  MICHIGAN. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  727,002,  dated  May  5,  1903. 

Application  filed  December  8,  1902.    Serial  No,  134,341,    ilfo  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  CYRUS  C.  Shigley,  a 

citizen  of  the  United  States,  residing  in  tlie 
village  of  Plart,  in  the  county  of  Oceana  and 

5  State  of  Michigan,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
phonographs. 

lo  It  relates  more  particularly  to  improve- 
ments in  magazine-phonographs,  wherein  a 

number  of  record-rolls  are  placed  within  the 
machine  and  are  then  passed  successively  or 
in  any  desired  order  to  the  reproducer  mech- 

15  anism,  which,  released  by  a  proper  means, will 
reproduce  the  matter  on  such  record  -  roll, 
when  the  machine  will  be  automatically 
stopped  and  adjusted. 

The  objects  of  the  invention  are,  first,  pri- 
2o  marily,  to  produce  a  successful  magazine- 

phonograph;  second,  to  provide  a  construc- 
tion of  phonograph  especially  adapted  for  use 

with  a  coin -controlled  apparatus;  third,  to 
provide  an  improved  record-actuating  means 

25  which  can  be  readily  transferred  from  one 
I'ecord  to  another;  fourth,  to  provide  an  im- 

proved noiseless  driving  means  for  the  rec- 
ords of  a  phonograph;  .fifth,  to  provide  means 

of  adjusting  the  mandrel  of  a  phonograph  in 
30  in  its  relation  to  the  reproducer;  sixth,  to  pro- 

vide improved  means  of  automatically  return- 
ing the  reproducer  mechanism  to  its  initial 

position;  seventh,  to  provide  improved  means 
of  controlling  the  magazine  to  permit  the  ad- 

35  justmentof  the  same  for  bringing  the  proper 
or  desired  records  into  place. 

Furtherobjects  will  definitely  appear  in  the 
detailed  description  to  follow. 

I  accomplish  the  objects  of  my  invention 
40  by  the  devices  and  means  described  in  the  fol- 

lowing specification. 
The  invention  is  clearly  defined,  and  point- 
ed out  in  the  claims. 
A  structure  embodying  the  features  of  my 

4.5  invention  is  fully  illustrated  in  the  accom- 
panying dra  wings,  forming  a  part  of  this  speci- 
fication, in  which — 

Figure  1  is  a  detail  side  elevation  view,  cer- 
tain parts  being   broken   away,  of   my  im- 

5c  proved  magazine-phonograph.  Fig.  2  is  a 
front  elevation  view  taken  from  the  right- 
hand  sideof  Fig.  1, certain  parts beingshown 

in  section  and  others  broken  away  to  show 
details  of  construction.  Fig.  3  is  a  complete 
plan  view  of  the  parts  appearing  in  Figs.  1  55 

and  2,  the  supporting-mandrels  and  record- 
rolls  being  omitted.  Fig.  4  is  an  enlarged 
detail  sectional  view  through  one  of  the  rec- 

ord-rolls and  its  supporting-mandrel,  taken 
on  line  4  4  of  Fig.  1.  Fig.  5  is  an  enlarged  60 
detail  elevation  view  of  the  carriage  mechan- 

ism for  carrying  the  reproducer,  taken  from 
the  left-hand  side  of  Fig.  1.  Fig.  6  is  an  en- 

larged detail  sectional  view  taken  on  line  6  G 
of  Fig.  5  looking  toward  the  left.  Fig.  7  is  a  f'S 
similar  enlarged  detail  sectional  view  taken 
on  line  7  7  of  Fig.  5  looking  toward  the  right. 
Fig.  8  is  a  detail  sectional  view  of  the  trip 
mechanism  for  the  reproducer,  taken  on  line 
8  8  of  Fig.  6.  Fig.  9  is  an  enlarged  detail  70 
perspective  view  of  a  part  of  the  screw  J, 
showing  the  relation  of  the  engaging  parts 
and  the  release  means. 

In  the  drawings  the  sectional  views  are 
taken  looking  in  the  direction  of  the  little  ar-  75 
rows  at  the  ends  of  the  section-lines,  and  simi- 

lar letters  of  reference  refer  to  similar  parts 
throughout  the  several  views. 

Referring  to  the  lettered  parts  of  the  draw- 
ings, the  base  A  of  the  machine  is  of  anyde-  80 

sired  form  and  supports  the  frames  A'  A", which  carry  the  main  parts  of  the  machine. 
Within  this  frame  is  supported  a  wheel  hav- 

ing a  pair  of  parallel  rims  B  B'  on  a  suitable 
hub  B",  the  hub  being  provided  with  suitable  85 
antifriction  -  bearings  and  supported  on  an 
axle  li.  The  rims  B  B'  are  connected  to- 

gether by  suitable  cross-rods.  Carried  by 
each  rim  B  B'  are  inwardly-extending  pivot- 
pointed  screws  d  d,  by  which  the  shafts  C  are  90 
supported.  On  these  shafts  C  are  placed  the 
wooden  mandrels  C,  which  cany  the  wax 

records  p.  Each  shaft  C  is  screw-threaded 
and  engages  suitable  screw-threads  in  its  re- 

spective mandrel  C.  A  lock-nut  C",  prefer-  95 
ably  winged,  is  provided  for  locking  the  man- 

drel securely'  in  position  at  any  desired  point, 
thus  permitting  the  ready  and  secure  adjust- 

ment of  the  same,  all  of  which  clearly  ap- 
pears in  Fig.  4.  On  each  shaft  C  is  a  fric-  100 

tion-wheel  I)  for  the  actuation  of  the  man- 
drels. This  wheel  D  is  provided  with  a  soft- 

rubber  tire  D',  which  tire  is  merely  an  ordi- 
nary rubber  elastic  band.     The  exact  rela- 
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tiou  of  this  to  the  other  parts  of  the  machine 
will  fully  appearas  the  description  proceeds. 

The  rim  B'  is  provided  with  notches  e',  cor- 
responding to  the  number  of  mandrels  and 

5  in  a  fixed  relation  thereto  for  the  purpose  of 
controlling  the  magazine  and  delivering  the 
record-rolls  one  at  a  time  in  proper  operative 
relation  to  the  reproducer  mechanism.  These 
notches  are  for  the  reception  of  suitable  loek- 

lo  ing-dogs  and  actuating-pawls,  the  exact  re- 
lations and  operations  of  which  will  better 

appear  from  the  description  later  on.  From 
this  statement  it  will  be  seen  that  the  wheel, 
which  is  here  illustrated  as  provided  with 

15  sixteen  record-rolls,  can  by  rotation  bring 
each  of  said  record-rolls  in  proper  operative 
relation  to  a  phonograph-reproducer,  so  that 
thej'Can  be  reproduced  successively  or  in  any 
order  desired. 

20  It  is  obviously  desirable  that  under  the  cir- 
cumstances the  reproducer  be  automatic  in 

its  operations  with  relation  to  the  record- 
rolls,  so  that  it  will  only  be  necessary  to  start 
the  apparatus  to  have  the  record  on  any  roll 

25  effectively  reproduced  and  tiie  reproducer 
automatically  adjusted  for  a  succeeding  roll. 
To  this  end  a  frame  for  the  carriage  for  the 
reproducer  is  specially  provided,  consisting 

of  end  plates  I  I',  mounted  on  the  frames  A' 
30  A",  respectively.  These  end  plates  I  I'  are 

connected  together  bj'  parallel  guiding-rods 
S  S',  on  which  the  carriage  reciprocates.  The 
carriage  Pis  actuated  in  one  direction  by  the 
driving -screw  J,  which  extends  outwardly 

35  over  the  frame  part  A"  and  is  supported  be- 
tween suitable  pivot-screws  J  J',  one  of  which 

is  in  the  end  plate  I  and  the  other  of  which 
is  in  a  suitable  bracket  J'  on  the  frame  A". 

The  I'eproducer  is  secured  to  the  carriage 
40  and  consists  of  a  tube  /  and  a  reproducer 

part  /,  pivotally  connected  to  and  opening 

into  the  tube.  The  tube.?'  is  the  connection 
for  the  horn  or  hearing-tubes. 

The  reproducer^'  is  pivotally  connected  to 
45  the  tube  /,  so  that  it  swings  readilj^  up  and 

down  to  accommodate  itself  to  any  nneven- 
ness  of  the  record-roll.  This  also  permits  its 
being  returned  to  its  initial  position  and  then 
lowered  to  engage  the  record-roll.     Extend- 

50  ing  longitudinally  of  the  carriage  P  is  a  shaft 
V,  to  which  is  secured  an  arm  V,  that  extends 
outwardly  to  the  front  of  the  reproducer, 
where  it  is  deflected  downwardly  and  then 
upwardly  at  an  angle  to  embrace  a  pin  I  on 

;j5  the  front  end  of  the  reproducer,  as  clearly 
appears  in  Figs.  1,  2,  3,  and  6.  Lifting-stops 
are  provided  to  engage  the  bent  rod  I'  tosup- 
port  the  reproducer  while  the  magazine  is 
being   adjusted  and  also  to  permit    of  the 

60  starting  of  the  mandrels  and  allow  the  repro- 
ducer to  gradually  descend  upon  them.  A 

cord  n'  is  connected  to  the  carriage  and  also 
to  a  weighted  part,  (described  later,)  so  that 
the  weighted  part  will,  when  the  carriage  is 

65  released,  return  the  carriage  to  the  initial  po- 
sition. A  blade-like  arm  V"  is  secured  to 

the  rock-shaft  V  and  tips  with  the  same  and 

engages  the  threads  on  the  screw  J,  and  the 
revolution  of  the  screw  carries  the  same  along 
like  a  worm-gear  against  the  resistance  of  the  70 
weight,  which  weight  tends  to  return  the  car- 

riage to  its  initial  position.  A  spring  »'  is 
provided,  which  engages  the  pivot  u  on  the 
carriage  P  and  an  arm  V  on  the  rock-shaft 

V  and  tends  to  hold  the  blade-like  arm  V"  75 
yieldingly  against  the  screw  J  when  the 
spring  is  thrown  to  that  side  of  the  dead-cen- 

ter and  locks  the  same  securely  in  the  ele- 
vated position  by  throwing  the  arm  V  against 

the  stop  V"  whenever  its  connection  is  80 
thrown  to  the  opposite  side  of  the  dead-cen- 

ter, all  of  which  appears  distinctly  in  Fig.  7. 

An  arm  U,  with  a  laterally-projecting  pin  U', 
is  also  secured  to  the  shaft  Vof  the  carriage. 
An  involute  worm  is  provided  on  the  face  of  85 

a  disk  i  to  engage  the  projecting  pin  U'  of  the 
arm  Uand  gradually  draw  it  toward  the  shaft 
J.  This  acts  upon  the  rock -shaft  V,  and 
when  the  arm  V  is  swung  past  the  dead-cen- 

ter the  spring  it' acts  quickly  and  throws  the  90 
blade  V"  into  engagement  with  the  screw  J, 
and  the  screw  being  in  rotation  engages  the 
same,  and  therebj'  moves  the  carriage  along. 

The  carrying  means  is  disconnected  from 
the  screws  by  a  disk  iv'  on  the  screw  J,  hav-  95 
ing  a  laterally-projecting  pin  w",  as  clearly 
appears  in  Figs.  7  and  9.     This  disk  being  lo- 

cated at  the  same  angle  as  the  screw-threads, 
the  blade-like  arm  V"  readily  passes  it  and 
is  engaged  bj'^  the  projecting  lug  or  pin  to",   100 which  of  course  raises  it  upward,  and  it  is  so 
positioned  that  it  raises  the  same  until  the 
arm  V  on  the  shaft  V  passes  back  of  the  cen- 

ter, when  the  spring  ?i' automatically  throws 
it  back  and  locks  it  against  the  stop.     The  toi; 
carriage  is  thus  disengaged  from  the  driving- 
screw,  but  is  prevented  from  returning  to  its 
initial  position    by  the  engagement  of   the 
blade  V"  with  the  disk  w'.     When  the  shaft 
Vis  rocked  back  ward  ly,  the  motor  is  stopped,   no, 
as  will  be  described  later.     With  the  carriage 

in  this  position  the  magazine-wheel  is  free 
and  may  be  revolved  to  bring  anjM-ecord-roU 
desired  into  position  to  be  next  reproduced, 
or  upon  startingthe  motor  by  theiutroduction   115 
of  a  coin  or  other  desired  means  the  maga- 

zine-wheel will  be  automatically  advanced 
one  step  to  bring  the  next  succeeding  record- 
roll  into  position  to  be  reproduced.     The  con- 

nections by  which  this  is  accomplished  will  120 
be  described  later  herein. 

The  disk  lu'  is  cut  away  at  one  side,  so  as 
to  allow  the  blade  V"  to  pass  as  the  screw  is 
revolved  when  the  motor  is  again  started. 
As  the  carriage  is  thus  entirely  disengaged,  125 
the  weighted  part  X'romptly  returns  it  to  the 
initial  position. 

A  lever  R  is  pivoted  at  R'  to  the  plate  I', 
the  spring  x  urging  the  short  end  of  the  same 

normally  upward.  The  short  end  of  this  le-  13"! 
ver  is  connected  by  a  rod  r'  to  the  controller 
of  any  suitable  motor  O,  preferably  located 
in  the  frame  A".  The  under  side  of  the  lever 
R  is  cam-shaped.     To  the  shaft  V  on  the  car- 
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i-iage  I*  is  secured  an  arm  T,  which  extends 
upwardly  into  a  position  to  engage  the  under 
side  of  the  cam-shaped  lever  R  when  the  ma- 

chine is  in  operation.  This  lever  R  normally 
5  rests  on  a  stop  r. 

When  the  carriage  returns  to  its  initial  po- 
sition and  the  engaging  blade  V"  is  thrown 

into  engagement  with  the  screw  J,  the  arm 
T  swings  under  the  lever  R,  as  is  indicated 

lo  by  dotted  lines  in  Fig.  6,  and,  as  appears  in 
Figs.  2  and  5,  the  machine  is  then  in  opera- 

tion, and  as  the  screw  moves  the  carriage 
along  the  top  part  of  the  lever  T  presses 
against  the  cam  of  the  lever  R,  actuating  the 

15  lever  and  forcing  it  upward  until  the  blade 

V"  is  finally  released  by  the  pin  w"  on  the 
disk  iv'.  The  arm  is  then  thrown  out  from 
under  the  lever  R,  and  the  connection  r'  is 
thus  brought  forcibly  upward  and  the  motor 

20  disengaged,  thus  stopping  the  machine,  the 
weighted  part  returning  the  carriage  to  the 
initial  position,  as  before  described. 

The  motor  O,  having  a  pulley  O',  which  is 
connected  by  a  suitable  band  L"  to  a  pulley 

25  L'  on  the  shaft  L,  serves  to  drive  the  various 
parts  of  the  machine.  The  shaft  L  is  pro- 

vided with  a  pinion  M',  which  meshes  with  a 
gear  M  on  the  screw-shaft  J.  The  frame  K 
is  supported  on  an  axis  at  right  angles  to  that 

30  of  the  shafts  J  L,  the  same  being  suitable 

screw-pivots  vi  in  through  brackets  K'  K'. 
The  shaft  Lis  provided  with  a  thin  friction- 

wheel  D",  which  is  positioned  to  engage  the 
rubber  tires  D'  on  the  friction-wheels  D  of 

35  the  mandrels.  The  weight  of  the  frame  K 

holds  this  driving  friction-disk  D"  yieldinglj^ 
downward,  so  that  when  the  magazine-wheel 
is  revolved  the  successive  mandrels  pass  un- 

der the  same,  and  it  readily  engages  the  fric- 
40  tion-wheels  D  on  the  shafts  of  said  mandrels 

to  drive  the  same  whenever  they  are  brought 

to  the  proper  position.  The  pinion  M'  being 
of  some  considerable  length  and  the  teeth  not 
engaging  very  closely  permits  this  freedom 

45  of  movement,  which  secures  the  proper  yield- 
ing contact  to  effect  the  driving  of  the  man- 

drels, 

A  suitable  support  ̂ y  serves  as  a  rest  to  sup- 
port the  shaft  L  when  the  mandrels  are  moved 

50  from  under  the  actuating-diskD",  so  that  the 
same  will  be  supported  at  the  proper  height 

for  the  next  mandrel  to  pass  readilj-  under  the same. 

The  magazine-wheel  is  released  and  actu- 
55  ated  by  the  movement  of  the  carriage  by  the 

following  mechanism:  A  lever  E  is  pivotally 
supported  on  the  axle  h  of  the  magazine- 
wheel  and  is  either  made  of  a  sufficient  weight 

to  operate  the  magazine  or  a  weight,  as  E", 
60  is  added  thereto.  A  pawl  e,  held  yieldingly 

against  the  rim  B'  by  a  spring  e",  is  carried 
by  this  weighted  lever.  The  cord  n,  con- 

nected to  the  carriage  P,  is  connected  to  this 
weighted  lever  and  serves  to  raise  the  same 

^S  when  the  carriage  is  moved  along  in  the  course 
of  its  operation  and  raises  the  same  suffi- 

ciently for  the  pawl  e  to  engage  the  next  as- 

cending notch  e'.  A  parallel  projecting  pin 
E'  is  on  the  lever  E.  A  lever  G,  with  a  down- 

wardly-projecting finger  G",  is  supported  on  70 a  standard  Fat  one  side  of  the  wheel,  and  an 
adjustable  arm  His  secured  by  a  suitable  set- 
screw  g  to  this  lever  G  and  extends  upwardly 
therefrom,  and  against  this  arm  H  rests  the 

pin  E',  which  serves  to  control  the  movements  75 
of  the  same  when  the  lever  E  moves  up- 

wardly. A  spring  z  on  the  standard  F  nor- 
mall}^  urges  the  finger  part  G  outwardly  to- 

ward the  position  indicated  by  dotted  lines 

in  Fig.  1.  A  cross-arm  F' is  pivoted  at/ to  the  80 
upright  F,  and  a  rigid  cross-bar  F"  is  placed 
beneath  it,  with  a  pair  of  equalizing-springs 

/'  /',  which  hold  the  cross-piece  F'  nor- 
mally level,  although  yieldingly  in  position. 

On  the  end  of  the  arm  F'  toward  the  wheel  85 
are  pivoted  two  pawls  a  a',  the  pawl  a  pro- 

jecting upwardly  and  adapted  to  engage  the 

notches  e'  and  prevent  the  downward  move- 
ment of  the  magazine-wheel,  the  pawl  a'  pi'o- jecting  in  the  opposite  direction  and  tending  90 

to  prevent  the  upward  movement  of  the  maga- 
zine-wheel. These  pawls  are  urged  normally 

into  engagement  with  the  wheel  by  suitable 

springs  c  c',  respectively.  An  actiiating-wire 
a"  extends  from  the  finger  or  arm  G'  to  the  95 
pawl  a  in  such  relation  that  when  the  part  G' 
is  moved  outward  to  the  dotted  position  it  will 
pull  the  pawl  a  over  to  the  dotted  position  and 
disengage  it  from  the  magazine-wheel.  The 
upper  part  of  the  arm  or  lever  His  divided,  the  100 

part  H'  being  a  little  separated  from  it  and  the 
main  part  being  deflected  outwardly  and  suffi- 

ciently separated  from  the  part  li'  to  permit 
the  free  passage  of  the  pin  E'  between  them. 
A  thin  elastic  spring  H"  is  secured  to  the  part  105 
H'  and  extends  downwardly,  projecting  over 
between  the  part  H'  and  the  main  part  H,  the 
main  part  H  extending  beyond  the  part  H', 
so  that  when  the  lever  E  is  raised  upwardly 

the  pin  E'  presses  against  the  lever  H  and  no 
holds  it  in  the  position  indicated  by  full  lines. 
This  movement  allows  the  lever  H,  and  con- 

sequently the  part  H',  to  swing  momentarily 
to  the  point  indicated  by  dotted  lines,  which 
pulls  the  pawl  a  from  engagement.  The  parts  115 
are  retained  in  this  position  until  the  motor 
is  again  started,  which  releases  the  carriage. 
The  pin  E  immediatelj^acts  upon  the  partH 
and  moves  it  back  to  the  position  indicated 
by  full  lines,  when  the  pawl  a  will  again  rest  120 

against  the  rim  B'  of  the  magazine-wheel  and 
engage  the  next  notch  therein  when  the  wheel 
has  descended  sufficiently  to  bring  the  next 
record  into  operative  position.  In  operation 

of  the  lever  E  the  pin  E'  passes  along  the  125 
spring  H"  out  to  the  end  of  the  part  li', when  the  actuation  of  thespring^  causes  the 
same  to  drop  to  the  position  indicated  by  dot- 

ted lines.  Fig.  1. 
I  have  illustrated  and  described  m}^  ma-   130 

chine  in  its  most  effective  and,  I  believe,  its 
simplest  form.     I  desire  to  remark,  however, 
that  by  carefully  adjusting   the  automatic 
feed  the  locking  means  that  I  have  provided 
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for  the  magazine-wheel  might  be  eliminated, 
though  of  course  it  cooperates  with  the  other 
parts  and  secures  the  very  best  results.  I 
have  shown  diagrammatieally  a  small  motor 

5  for  actuating  the  same,  which  motor  might 
be  a  cheek-motor  or  a  spring-motor  or  any 
motor  means. 

I  have  shown  the  weighted  part  for  auto- 
matically returning  the  carriage  to  its  initial 

lo  position.  Obviously  a  spring  must  be  the 
equivalent,  and  obviously  a  weight  might  be 
used  in  place  of  a  spring  wherever  a  spring 
appears  in  numerous  positions  in  the  appa- 
ratus. 

While  it  is  a  matter  of  very  great  conven- 
ience to  provide  adjustable  mandrels,  such 

adjustment  by  taking  great  care  to  have  the 
records  regularly  produced  on  the  rolls  might 
be  dispensed  with. 

It  would  be  useless  to  enumerate  all  of  the 
possible  variations,  and  I  have  mentioned 
these  merely  as  a  suggestion  of  possible 
changes  that  might  be  made  for  economy  in 
production. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  tosecure  by  Letters 
Patent,  is — 

1.  In  a  magazine-phonograph,  the  combi- 
nation ofa  frame;  a  magazine-wheel  carrj'ing 

30  mandrels  and  record-rolls;  friction-wheels  on 
said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  phono- 
graph-reproducer pivotally  supported  on  said 

carriage  and  adapted  to  contact  with  said  ree- 
35  ord-i'oUs;  a  motor;  a  screw-shaft  J  with  suit- 

able gear  connections  to  said  motor  for  actuat- 
ing said  carriage  iu  one  direction;  a  rock-shaft 

V  carried  by  said  carriage;  an  upwardly-ex- 
tending arm  V  on  said  shaft  V;  a  spring  u' 

40  secured  to  said  arm  V  and  to  said  carriage 
for  automatically  locking  said  rock-shaft  V  to 
each  side  of  the  dead-center;  an  arm  U  hav- 

ing a  laterally-projecting  pin  U'  on  said  shaft 
V;  an  involute  threaded  disk  ̂   on  said  shaft 

45  J  adapted  to  engage  said  pin  U'  to  rock  said 
shaft  V  forwardly;  a  blade-like  arm  V"  on 
said  rock -shaft  V  adapted  to  engage  said 
shaft  J  when  said  rock-shaft  V  is  in  its  for- 

ward iDosition;  a  disk  zwwith  a  laterally-pro- 

50  jeeting  pin  w"  arranged  at  an  angle  corre- sponding to  the  angle  of  the  threads  on  the 
screw-shaft  J  toward  the  rear  end  of  the 

same,  adapted  to  engage  said  arm  V"  to 
throw  it  out  of  engagement  with  the  shaft  J; 

55  a  cam-lever  R;  connections  from  said  lever 
to  said  motor;  an  arm  T  on  the  shaft  V  for 
engaging  said  cam-lever  to  actuate  the  same, 
whereby  said  motor  is  automatically  discon- 

nected; a  weighted  arm  or  lever  E;  a  pawl 
60  mechanism  carried  by  said  lever  for  automat- 

ically feeding  said  magazine-wheel  forward; 
a  connecting-cord  n'  from  said  carriage  to 
said  lever  E,  whereby  said  carriage  is  re- 

turned to  its   initial   position;   a  pivotally- 
65  supported  frame  K;  a  shaft  L  arranged  par- 

allel with  the  said  screw-shaft  J  supported 
by  said  frame;  driving  connections  for  said 

J  shaft  to  said  motor;  and  a  friction-wheel  D 
on  said  shaft  for  engaging  the  friction-wheels 
on  the  mandrel-shafts,  all  coacting  substan-  70 
tially  as  described  and  for  the  purpose  speci- fied. 

2.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on  75 
said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  pho- 
nograph-reproducer pivotally  supported  on 

said  carriage  and  adapted  to  contact  with 
said  record-rolls;  a  motor;  a  screw-shaft  J  8c 
with  suitable  gear  connections  to  said  motor 
for  actuating  said  carriage  in  one  direction; 
a  rock-shaft  V  carried  by  said  carriage;  an 

arm  U  having  a  laterally-projecting  pin  U' 
on  said  shaft  V;  an  involute  threaded  disk  t  85 
on  said  shaft  J  adapted  to  engage  said  pin 

U'  to  rock  said  shaft  V  forwardly;    a  blade- 
like arm  V"  on  said  rock-shaft  V  adapted  to 

engage  said  shaft  J  when  said  rock-shaft  V 
is  in  its  forward  position;  a  disk'iw  with  alat-  90 
erally-projecting  pin  w"  arranged  at  an  an- 

gle corresponding  to  the  angle  of  the  threads 
on  the  screw-shaft  J  toward  the  rear  end  of 

the  same,  adapted  to  engage  said  arm  V"  to         a throw  it  out  of  engagement  with  the  shaft  J;  95  1 
a  cam-lever  R;  connections  from  said  lever         | 
to  said  motor;  an  arm  T  on  said  shaft  V  for 
engaging  said  cam-lever  to  actuate  the  same, 
whereby  said  motor  is  automatically  discon- 

nected; a  weighted  armor  lever  E;  a  pawl  100 
mechanism  carried  by  said  lever  for  auto-         , 
matically  feeding  said   magazine-wheel  for-        J 
ward ;  a  connecting-cord  n'  from  said  carriage        J 
to  said  lever  E  whereby  said  carriage  is  re-        " 
turned  to  its  initial  position ;  a  pivotally-sup-  105 
ported  frame  K;  a  shaft  L  arranged  parallel 
with  the  said  screw-shaft  J  supported  by  said 
frame;  driving  connections  for  said  shaft  to 
said  motor;  aod  a  friction-wheel  D  on  said 
shaft  for  engaging  the  friction-wheels  on  the  110 
mandrel-shafts,  all  coacting  substantially  as 
described  and  for  the  purpose  specified. 

3.  In  a  magazine-phonograph,  the  combina- 
tion of  a  frame;  a  magazine- wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on  115 
said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  pho- 
nograph-reproducer pivotally  supported  on 

said  carriage  and  adapted  to  contact  with  said 
record- rolls;  a  motor;  a  screw-shaft  J  with  120 
suitable  gear  connections  to  said  motor  for 
actuating  said  carriage  in  one  direction;  a 
rock-shaft  V  carried  by  said  carriage ;  an  arm 

U  having  a  laterally-projecting  pin  U'  on  said shaft  V;  an  involute  threaded  disk  t  on  said  125 

shaft  J  adapted  to  engage  said  pin  U'  to  rock 
said  shaft  V  forwardly;  a  blade-like  arm  V" 
on  said  rock-shaft  V  adapted  to  engage  said 
shaft  J  when  said  rock-shaft  V  is  in  its  for- 

ward position;  a  disk  lu  with  a  laterally-pro-  130 

jeeting  pin  w"  arranged  at  an  angle  corre- 
sponding to  the  angle  of  the  threads  on  the 

sci'ew-shaft  J  toward  the  rear  end  of  the  same, 

adapted  to  engage  said  arm  V"  to  throw  it 
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out  of  engagemeut  with  the  shaft  J;  connec- 
tions from  said  rock-shaft  V  to  said  motor, 

whereby  said  motor  is  automatically  discon- 
nected when  said  shaft  is  rocked  rearwardly; 

5  a  weighted  arm  or  lever  E;  a  pawl  mechan- 
ism carried  by  said  lever  for  automatically 

feeding  said  magazine-wheel  forward;  a  con- 
necting-cord n'  from  said  carriage  to  said  le- 

ver E  whereby  said  carriage  is  returned  to  its 
lo  Initial  position;  a  pivotally-supported  frame 

K;  a  shaft  L  arranged  parallel  with  the  said 
screw-shaft  J  supported  by  said  frame;  driv- 

ing connections  for  said  shaft  to  said  motor; 
and  a  friction-wheel  D  on  said  shaft  for  en- 

15  gaging  the  friction-wheels  on  the  mandrel- 
shafts,  all  coacting  substantially  as  described 
and  for  the  purpose  specified. 

4.  In  a  magazine-phonogi'aph,  the  combina- 
tion of  a  frame;  a  magazine- wheel  carrying 

20  mandrels  and  record-rolls;  friction-wheels  on 
said  mandrels;  a  carriage  P  adapted  to  re- 

ciprocate parallel  with  said  record -rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage  and  adapted  to  contact  with 

25  said  record-rolls;  a  motor;  a  screw-shaft  J 
with  suitable  gear  connections  to  said  motor 
for  actuating  said  carriage  in  one  direction  ; 
a  rock-shaft  V  carried  by  said  carriage;  an 

arm  U  having  a  laterallj-projecting  pin  IT'  on 30  said  shaft  V;  an  involute  threaded  disk  t  on 

said  shaft  J  adapted  to  engage  said  pin  U'  to 
rock  said  shaft  Vforwardly;  a  blade-like  arm 
V"  on  said  rock-shaft  V  adapted  to  engage 
said  shaft  J  when  said  rock-shaft  V  is  in  its 

35  forward  position;  a  disk  a:  with  a  laterally- 
projecting  pin  iv"  arranged  at  an  angle  cor- 

responding to  the  angle  of  the  threads  on  the 
screw-shaft  J  toward  the  rear  end  of  the  same, 

adapted  to  engage  said  arm  V"  to  throw  it 
40  out  of  engagement  with  the  shaft  J;  a  cam- 

lever  R;  connections  from  said  lever  to  said 
motor;  an  arm  T  on  said  shaft  Y  for  engag- 

ing said  cam-lever  to  actuate  the  same,  where- 
by said  motor  is  automatically  disconnected ; 

45  means  for  returning  said  carriage  to  its  ini- 
tial position;  means  for  feeding  said  maga- 

zine-wheel forward ;  connections  between  said 
means  whereby  they  are  actuated  simulta- 

neously; a  pivotally-supported  frame  K;  a 
50  shaft  L  arranged  parallel  with  the  said  screw- 

shaft  J  supported  bj'said  frame;  driving  con- 
nections for  said  shaft  to  said  motor;  and  a 

friction-wheel  D  on  said  shaft  for  engaging 
the  friction-wheels  on  the  mandrel-shafts,  all 

55  coacting  substantially  as  described  and  for 
the  purpose  specified. 

5.  In  a  magazine-phonograph,  the  combina- 
tion of  a  frame;  a  magazine-wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on 
60  said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record -rolls;  a  pho- 
nograph-reproducer pivotally  supported  on 

said  carriage  and  adapted  to  contact  with 
said  record-rolls;  a  motor;  a  screw-shaft  J 

65  with  suitable  gear  connections  to  said  motor 
for  actuating  said  carriage  in  one  direction; 

a  rock-shaft  V  carried  by  said  carriage;  an 

arm  Uhavinsr  a  laterally-projectinspin  U'  on 
said  shaft  V;  an  involute-threaded  disk  t  on 
said  shaft  J  adapted  to  engage  said  pin  U'  to  70 
rock  said  shaft  V  f orwardlj^ ;  a  blade-like  arm 
V"  on  said  rock-shaft  V  adapted  to  engage 
said  shaft  J  when  said  rock-shaft  V  is  in  its 
forward  position;  a  disk  lu  with  a  laterally- 
projecting  pin  iv"  arranged  at  an  angle  corre-  75 
sponding  to  the  angle  of  the  threads  on  the 
screw-shaft  J  toward  the  rear  end  of  the  same, 

adapted  to  engage  said  arm  V"  to  throw  it 
out  of  engagement  with  the  shaft  J;  connec- 

tions from  said  rock-shaft  V  to  said  motor,  80 
whereby  said  motor  is  automatically  discon- 

nected when  said  shaft  is  rocked  rearwardly; 
means  for  returning  said  carriage  to  its  ini- 

tial position;  means  for  feeding  said  maga- 
zine-wheel forward  ;  connections  between  said  85 

means  whereby  they  are  actuated  simultane- 
ously; apivotally-supported  frameK;  ashaft 

L  arranged  parallel  with  the  said  screw-shaft 
J  supported  by  said  frame;  driving  connec- 

tions for  said  shaft  to  said  motor;  and  afric-  90 
tion-wheel  D  on  said  shaft  for  engaging  the 
friction-wheels  on  the  mandrel-shafts,  all  co- 
acting  substantially  as  described  and  for  the 
purpose  specified. 

6.  In  a  magazine-phonograph,  the  combina-  95 
tion  of  a  frame;  a  magazine- wheel  carrying 
mandrels  and  record-rolls;  friction-wheels  on 
said  mandrels ;  a  carriage  P  adapted  to  recip- 

rocate parallel  wit  h  said  record  -rolls ;  a  phono- 
graph-reproducer  pivotall}'  supported  on  said  100 
carriage  and  adapted  to  contact  with  said  rec- 

ord-roils; a  motor;  a  screw-shaft  J  with  suit- 
able gear  con  nections  to  said  motor  for  actuat- 

ing said  carriage  in  one  direction;  a  rock-shaft 
V  carried  by  said  carriage;  an  arm  U  having  a  105 

laterally-projecting  pin  U'  on  the  shaft  V;  an 
in  volute-threaded  disk  t  on  said  shaft  J  adapt- 

ed to  engage  said  pin  U'  to  rock  said  shaft  V 
forwardly;  a  blade-like  arm  V"  on  said  rock- 
shaft  V  adapted  to  engage  said  shaft  J  when  no 
said  rock-shaft  V  is  in  its  forward  position; 

a  disk  w  with  a  laterally-projecting  pin  lo" 
arranged  at  an  angle  corresponding  to  the 
angle  of  the  threads  on  the  screw-shaft  J  to- 

ward the  rear  end  of  the  same,  adapted  to  en-  1 15 
gage  said  arm  V"  to  throw  it  out  of  engage- 

ment with  the  shaft  J;  a  cam-lever  R;  con- 
nections from  said  lever  to  said  motor;  an 

arm  T  on  said  shaft  V  for  engaging  said  cam- 
lever  to  actuate  the  same,  whereby  said  mo-  120 
tor  is  automatically  disconnected;  a  weighted 
arm  or  lever  E;  a  pawl  mechanism  carried  by 
said  lever  for  automatically  feeding  said  mag- 

azine-wheel  forward;  a  connecting -cord  n' 
from  said  carriage  to  said  lever  E  whereby  125 
said  carriage  is  returned  to  its  initial  posi- 

tion; and  suitable  connections  for  said  man- 
drels to  said  motor  for  driving  the  same,  all 

coacting  substantially  as  described  and  for 
the  purpose  specified.  130 

7,  In  a  magazine-phonograph,  the  combina- 
tion of  a  frame;  a  magazine- wiieel  carr5nng 
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mandrels  and  record-rolls;  friction- wheels  on 
said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  pho- 
nograph-reproducer pivotall}'  supported  on 

5  said  carriage  and  adapted  to  contact  with  said 
record-rolls;  a  motor;  a  screw-shaft  J  with 
suitable  gear  connections  to  said  motor  for 
actuating  said  carriage  in  one  direction;  a 
rock-shaft  V  carried  by  said  carriage;  an  arm 

TO  U  having  a  laterally-projecting  pin  U'  on  said 
shaft  V;  an  involute-threaded  disk  t  on  said 

shaft  J  adapted  to  engage  said  pin  U'  to  rock 
said  shaft  V  forwardly;  a  blade-like  arm  V" 
on  said  rock-shaft  V  adapted  to  engage  said 

15  shaft  J  when  said  rock-shaft  V  is  in  its  for- 
ward position;  a  disk  w  with  a  laterallj^-pro- 

jecting  pin  ic"  arranged  at  an  angle  corre- 
sponding to  the  angle  of  the  threads  on  the 

screw-shaft  J  toward  the  rear  end  of  the  same, 
20  adapted  to  engage  said  arm  V"  to  throw  it 

out  of  engagement  with  the  shaft  J;  a  cam- 
lever  R;  connections  from  said  lever  to  said 
motor;  an  arm  T  on  the  shaft  V  for  engaging 
said  cam-lever  to  actuate  the  same,  whereby 

25  said  motor  is  automatically  disconnected; 
means  for  returning  said  carriage  to  its  ini- 

tial position;  means  for  feeding  said  maga- 
zine-wheel forward;  connections  between  said 

means  wherebj^  they  are  actuated  simulta- 
30  neously;  and  suitable  connections  for  said 

mandrels  to  said  motor  for  driving  the  same, 
all  coaeting  substantially  as  described  and 
for  the  purpose  specified. 

8.  In  a  magazine-phonograph,  the  coinblna- 
35  tion  of  a  frame;  a  magazine-wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on 
said  mandrels;  a  carriage  P  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  pho- 
nograph-reproducer pivotally  supported  on 

40  said  carriage  and  adapted  to  contact  with 
said  record-rolls;  a  motor;  a  screw-shaft  J 
with  suitable  gear  connections  to  said  motor 
for  actuating  said  carriage  in  one  direction; 

a  I'ock-shaft  V  carried  by  said  carriage;  an 
45  arm  U  having  a  laterally-projecting  pin  U' 

on  said  shaft  V;  an  involute-threaded  disk  t 

on  said  shaft  J  adapted  to  engage  said  pin  U' 
to  rock  said  shaft  V  forwardly;  a  blade-like 
arm  V"  on  said  rock-shaft  V  adapted  to  en- 

50  gage  said  shaft  J  when  said  rock-shaft  V  is 
in  its  forward  position;  a  disk  w  with  a  lat- 

erally-projecting pin  to"  arranged  at  an  an- 
gle corresponding  to  the  angle  of  the  threads 

on  the  screw-shaft  J  toward  the  rear  end  of 

55  the  same,  adapted  to  engage  said  arm  V"  to 
throw  it  out  of  engagement  with  the  shaft  J; 
connections  from  said  rock-shaft  V  to  said 
motor,  whereby  said  motor  is  automatically 
disconnected  when  said  shaft  is  rocked  rear- 

60  wardly;  means  for  returning  said  carriage  to 
its  initial  position;  means  for  feeding  said 
magazine  -  wheel  forward;  connections  be- 

tween said  means  whereby  they  are  actuated 
simultaneously;  and  suitable  connections  for 

65  said  mandrels  to  said  motor  for  driving  the 

same,  all  coaeting  substantially  as  described 
and  for  the  purpose  specified. 

9.  In  a  magazine-phonograph, the  combina- 
tion of  a  frame;  a  magazine-wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on  70 
sa;id  mandrels;  a  carriage  adapted  to  recip- 

rocate parallel  with  said  record-rolls;  a  phono- 
graph-reproducer pivotally  supported  on  said 

carriage  adapted  to  contact  with  said  record- 
rolls;  a  motor;  a  screw-shaft  for  actuating  75 
said  carriage  in  one  direction;  suitable  con- 

nections from  said  shaft  to  the  motor  mech- 
anism fordriving  the  same;  a  rock-shaft  car- 

ried by  said  carriage  adapted  to  control  said 
reproducer;  a  spring  secured  to  said  rock-  80 
shaft  and  to  said  carriage  for  automatically 
locking  the  said  rock-shaft  to  each  side  of  the 
dead-center;  an  arm  on  said  rock-shaft  car- 

rying a  laterally-projecting  pin;  an  involute- 
threaded  disk  on  said  screw-threaded  shaft,  85 
adapted  to  engage  the  pin  on  said  arm  to  rock 
said  shaft  forwardly;  a  blade  on  said  rock- 
shaft  adapted  to  engage  said  screw-threaded 
shaft  when  said  rock-shaft  is  in  its  forward 
position ;  a  disk  on  said  threaded  shaft  adapt-  90 
ed  to  engage  said  blade  to  throw  the  same  out 
of  engagement  with  said  shaft  means  for  re- 

turning said  carriage  to  its  initial  position; 
means  for  feeding  said  magazine-wheel  for- 

ward; and  connections  from  said  motor  to  95 
said  mandrels  for  driving  the  same,  all  co- 
acting  for  the  purpose  specified. 

10.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel  carrying 

mandrels  and  record-rolls;  friction-wheels  on  100 
said  mandrels;  a  carriage  adapted  to  recipro- 

cate parallel  with  said  record-rolls;  a  phono- 
graph-reproducer pivotally  supported  on  said 

carriage  adapted  to  contact  with  said  record- 
rolls;  a  motor;  a  screw-shaft  for  actuating  105 
said  carriage  in  one  direction;  suitable  con- 

nections from  said  shaft  to  the  motor  mech- 
anism for  driving  the  same;  a  rock-shaft  car- 

ried by  said  carriage  adapted  to  control  said 
reproducer;  an  arm  on  said  rock-shaft  carry-  no 
ing  a  laterally-projecting  pin;  an  involute- 
threaded  disk  on  said  screw-threaded  shaft, 
adapted  to  engage  the  pin  on  said  arm  to  rock 
said  shaft  forwardly;  a  blade  on  said  rock- 
shaft  adapted  to  engage  said  screw-threaded  115 
shaft  when  said  rock-shaft  is  in  its  forward 
position;  a  disk  on  said  threaded  shaft  adapt- 

ed to  engage  said  blade  to  throw  the  same  out 
of  engagement  with  said  shaft;  means  for  re- 

turning said  carriage  to  its  initial  position;  120 
means  for  feeding  said  magazine-wheel  for- 

ward; and  connections  from  said  motor  to 
said  mandrels  for  driving  the  same,  all  coaet- 

ing for  the  purpose  specified. 
11.  In  a  magazine-phonograph,  the  conibi-  125 

nation  of  a  frame;  a  magazine-wheel  carrying 
mandrels  and  record-rolls;  friction-wheels  on 
said  mandrels;  a  carriage  adapted  to  recip- 

rocate parallel  with  said  record-rolls ;  a  phono- 
graph-reproducer  pivotallj'  supported  on  said  130 
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carriage  adapted  to  contaet  with  said  record- 

rolls;  "a  motor;  a  screw-shaft  for  actuating said  carriage  in  one  direction;  suitable  con- 
nections from  said  shaft  to  the  motor  mech- 

5  anism  for  driving  the  same;  a  rock-shaft  car- 
ried by  said  carriage  adapted  to  control  said 

reproducer;  an  arm  on  said  rock-shaft  car- 
rying a  laterally-projecting  pin;  an  involute- 

threaded  disk  on  said  screw-threaded  shaft, 
lo  adapted  to  engage  the  pin  on  said  arm  to  rock 

said  shaft  forwardly;  a  blade  on  said  rock- 
shaft  adapted  to  engage  said  screw-threaded 
shaft  when  said  rock-shaft  is  in  its  forward 
position  ;  a  disk  on  said  threaded  shaft  adapt- 

15  ed  to  engage  said  blade  to  throw  the  same 
out  of  engagement  with  said  shaft;  connec- 

tions from  said  rock-shaft  to  said  motor  where- 
by said  motor  is  disconnected  when  said  shaft 

is  rocked  rearwardly;   means  for  returning 
20  said  carriage  to  its  initial  position ;  means  for 

feeding  said  magazine-wheel  forward ;  and 
connections  from  said  motor  to  said  mandrels 

for  driving  the  same,  all  coacting  for  the  pur- 
pose specified. 

25  12.  In  a  jDhonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph-reprodncerpivotally sup- 
ported on  said  carriage;  a  rock-shaft  adapted 

30  to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with 
the  said  record-roll;  a  screw-threaded  shaft; 
means  for  driving  the  said  shaft;  a  spring 
secured  to  said  rock-shaft  and  to  said  carriage 

35  for  automatically  locking  the  same  at  each 
side  of  the  dead-center;  an  arm  on  said  i-ock- 
shaft  having  a  laterally-projecting  pin;  an 
involute-threaded  disk  on  said  screw-thread- 

ed shaft  adapted  to  engage  said  pin  to  throw 
40  said  shaft  forwardly;  a  blade-like  arm  on 

said  rock-shaft  adapted  to  engage  said  thread- 
ed shaft  when  said  rock-shaft  is  in  its  for- 

ward position;  a  disk  with  a  laterally-pro- 
jecting pin  thereon,  arranged  at  an  angle  to 

45  correspond  with  the  angle  of  the  threads  on 
said  screw-shaft  toward  the  rear  of  the  same, 
adapted  lo  engage  said  blade  to  throw  it  out 
of  engagement  wilh  the  shaft;  and  means 
for  automaiically  retnrning  the  said  carriage 

50  to  its  initial  position,  all  coacting  for  the  pur- 
pose specified. 

13.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

55  with;  a  phonograph-reprodncerpivotally  sup- 
ported on  said  carriage;  a  rock-shaft  adapt- 

ed to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  the  said  record-roll;  a  screw-threaded 

60  shaft;  means  for  driving  said  shaft;  an  arm 
on  said  rock-shaft  having  a  laterally-project- 

ing pin;  an  involnte-threaded  disk  on  said 
screw-threaded  shaft  adapted  to  engage  said 
pin  to  throw  said  shaft  forwardly;  a  blade- 

65  like  arm  on  said  rock-shaft  adapted  to  en- 

gage said  threaded  shaft  when  said  I'ock-shaft 
is  in  its  forward  position;  a  disk  with  a  lat- 

erally-projecting pin  thereon  arranged  at  an 
angle  to  correspond  with  the  angle  of  the 
threads  on  said  screw-shaft;  toward  the  rear  70 
of  the  same,  adapted  to  engage  said  blade  to 
throw  it  out  of  engagement  wilh  the  shaft; 
and  means  for  automatically  returning  the 
said  carriage  to  its  initial  position,  all  coact- 

ing for  the  purpose  specified.  75 
14.  In  a  phonograph,  the  combination  of  a 

record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with ;  a  phonograph-reproducer  pivotally  sup- 
ported on  said  carriage;  a  rock-shaft  adapted  80 

to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with  the 
said  record-roll ;  a  screw-threaded  shaft  means 
for  di'ivingthe  said  shaft;  a  spring  secured  to 
said  rock-shaft  and  to  said  carriage  for  auto-  85 
raatically  locking  the  same  at  each  side  of  the 
dead-center;  an  arm  on  said  rock-shaft  hav- 

ing a  laterally-projecting  pin;  an  involute- 
threaded  disk  on  said  screw-threaded  shaft 
adapted  to  engage  said  pin  to  throw  said  shaft  90 
forwardly;  a  blade -like  arm  on  said  rock- 
shaft  adapted  to  engage  said  threaded  shaft 
when  said  shaft  is  in  its  forward  position;  a 
disk  with  a  laterally-projecting  pin  thereon 
arranged  on  said  screw-shaft  toward  the  rear  95 
of  the  same,  adapted  to  engage  said  blade  to 
throw  it  out  of  engagement  with  the  shaft; 
and  means  for  automatically  returning  the 
said  carriage  to  its  initial  position,  all  coact- 

ing for  the  purpose  specified.  100 
15.  In  a  phonograph,  the  combination  of  a 

record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph-reproducer  pivotally  sup- 
ported on  said  carriage;  a  rock-shaft  adapt-  105 

ed  to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with  the 
said  record -roll;  a  screw- threaded  shaft; 
means  for  driving  the  said  shaft;  an  arm  on 
said  rock-shaft  having  a  laterally-projecting  no 
pin;  an  involute-threaded  disk  on  said  screw- 
threaded  shaft  adapted  to  engage  said  pin  to 

throw  said  shaft  forwardlj-;  a  blade-like  arm 
on  said  rock-shaft  ada{)ted  to  engage  said 
threaded  shaft  when  said  rock-shaft  is  in  its  115 
forward  position ;  a  disk  with  a  laterally-pro- 

jecting pin  thereon  arranged  on  said  screw- 
shaft  toward  the  rear  of  the  same,  adapted  to 
engage  said  blade  to  throw  it  out  of  engage- 

ment with  the  shaft;  and  means  for  automat-  120 
ically  returning  the  said  carriage  to  its  initial 
position,  all  coacting  for  the  purpose  sneci- 
fied. 

IG.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a  125 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph-reproducer  pivotally  sup- 
ported on  said  carriage;  a  rock-shaft  adapt- 

ed to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with  130 



a 727,002 

said  record  -  roll ;  a  screw- threaded  shaft; 
means  for  drivingsaid  shaft;  a  blade-like  arm 
on  said  rock -shaft  adapted  to  en,i!:age  said 
screw-threaded  shaft  when  said  rock-shaft  is 

5  in  its  forward  position;  a  disk  with  a  later- 

ally-projeetino-  pin  thereon,  arranged  on  said 
screw-threaded  shaft  at  an  angle  to  correspond 
with  the  angle  of  the  threads  adapted  to  en- 

gage said  blade  to  throw  it  out  of  engagement 
lo  with  said  shaft  and  to  disengage  said  repro- 

ducer from  the  record-roll,  for  the  purpose 
specified. 

17.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 

T5  carriageadapted  to  reciprocate  parallel  there- 
with; a  phonograph  -  reproducer  pivotally 

supported  on  said  carriage;  a  rock  -  shaft 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 

20  with  said  record-roll;  a  screw-threaded  shaft; 
means  for  driving  said  shaft;  a  blade-like 
arm  on  said  rock-shaft  adapted  to  engage  said 
screw-threaded  shaft  when  said  rock-shaft  is 
in  its  forward  position;  a  disk  with   a  lat- 

25  erally-projeeting  pin  thereon  adapted  to  en- 
gage said  blade  to  throw  it  out  of  engagement 

with  said  shaft  and  to  disengage  said  repro- 
ducer from  the  record-roll,  for  the  purpose 

specified. 
30  18.  In  a  phonograph,  the  combination  of  a 

record-roll;  means  for  revolving  the  same;  a 
carriageadapted  to  reciprocate  parallel  there- 

with; a  phonograph  -  reproducer  pivotally 
supported  on   said  carriage;  a  rock  -  shaft 

35  adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  the  record-roll;  a  shaft;  means  for  driv- 

ing the  same;  an  arm  on  said  rock-shaft  hav- 
ing a  laterally -projecting  pin;  an  involute- 

40  threaded  disk  on  said  shaft  adapted  to  en- 
gage said  pin  to  throw  said  rock-shaft  for- 

wardly  to  bring  said  reproducer  into  engage- 
ment with  said  record-roll,  for  the  purpose 

specified. 

45  19.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel  carrying 

mandrels;  record-rolls  on  said  mandrels;  a 
carriage  adapted  to  reciprocate  parallel  with 
said  record-rolls;  a  phonograph-reproducer 

o  pivotally  supported  on  said  carriage;  means 
for  driving  said  carriage;  means  for  auto- 

matically releasing  said  carriage  at  the  end 
of  its  movement;  a  weighted  lever  E;  connec- 

tions from  said  weighted  lever  to  said  carriage ; 
55  notches  e!  in  the  periphery  of  said  magazine- 

wheel  ;  a  pawle  on  said  lever  adapted  to  engage 
notches;  a  pivotally-supported  lever  G  with  a 

downwardly-extending  finger  G'  thereon;  a 
pivoted  bar  F';  springs  for  holding  said  bar 

60  yieldingly  in  position ;  pawls  a  a'  carried  by 
said  bar  adapted  to  engage  said  notches  in 
said  magazine-wheel;  connections  from  said 

downwardly-extending  finger  G'  to  said  pawl 
a;  an  upwardly-extending  arm  H  adjustably 

65  secured  to  said  lever  G,  adapted  to  contact 

with  said  weighted  lever  E  whereby  it  is  op- 
erated to  release  said  pawl  a,  all  eoacting  for 

the  purpose  specified. 
20.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;  a  magazine- wheel  carrying  70 
mandrels;  record-rolls  on  said  mandrels;  a 
carriage  adapted  to  reciprocate  parallel  with 
said  record-rolls;  a  phonograph-reproducer 
pivotally  supported  on  said  carriage;  means 
for  driving  said  carriage;  means  for  auto-  75 
niaticall}^  releasing  said  carriage  at  the  end 
of  its  movement;  a  lever  E;  connections  from 

said  lever  to  said  carriage  whereby  said  car- 
riage is  returned  to  its  initial  position;  con- 

nections from  said  lever  to  said  magazine-  80 
wheel  whereby  the  same  is  advanced;  an  es- 

capement mechanism  for  said  magazine- 
wheel;  and  connections  from  said  lever  to 
said  escapement  mechanism  whereby  the 
same  is  operated,  all  eoacting  for  the  purpose  85 

specified. 
21.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;  a  magazine-wheel  carrying 
mandrels;  record-rolls  on  said  mandrels;  a 
eariiage  adapted  tu  reciprocate  parallel  with  90 
said  record -rolls;  a  phonoaraph- reproducer 
pivotallj'  supported  on  said  carriage;  means 
for  drivingsaid  carriage;  means  for  antomat- 
icall}^  releasing  said  carriage  at  the  end  of  its 
movement;  aleverE;  connections  from  said  95 
lever  to  said  carriage  whereby  said  carriage  is 

i-etnrned  to  its  initial  position;  connections 
from  said  lever  to  said  magazine-wheel  where- 
bj^  the  same  is  advanced,  for  the  purpose 
specified.  100 

22.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

drel-shafts; means  for  adjustably  securing 
said  shafts  in  said  wheel;  wheels  D  on  said 

shafts  having  rubber  tires  D' thereon;  apiv-  101^ 
otally-mounted  frame  K;  a  shaft  L  carried  by 
said  frame;  a  thin  friction-wheel  on  said  shaft 
for  engaging  the  friction- wheels  D  of  the  man- 

drel-shaft; means  for  driving  said  shaft  L; 
and   means   for   controlling  said   magazine-  no 
wheel,  eoacting  as  specified. 

23.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

drel-shafts; means  for  adjustably  securing 
said  shafts  in  said  wheel;  wheels  D  on  said  115 

shafts  having  rubber  tires  D'  thereon;  a  piv- 
otally-mounted  frame  K;  a  shaft  L  carried  by 
said  frame;  a  friction-wheel  on  said  shaft  for 
engaging  the  friction-wheels  D  of  the  man- 

drel-shaft; means  for  driving  said  shaft  L;  120 
and  means  for  controlling  said  magazine- 
wheel,  eoacting  as  specified.  . 

24r.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

drel-shafts carried  thereby;  wheelsDon  said  125 

shafts  having  rubber  tires  D'  thereon ;  a  piv- 
otally-mounted  frame  K;  a  shaft  L  carried  by 
said  frame;  a  thin  friction- wheel  on  said  shaft 
for  engaging  the  friction-wheels  D  of  the  man- 

drel-shafts; means  for  driving  said  shaft  L;  130 



727,002 © 

and  means  for  controlling  said  magazine- 
wheel,  coacting  as  specified. 

25,  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

5  drel-shaf  ts  carried  thereby ;  wheels  D  on  said 
shafts  having  rubber  tires  D'  thereon ;  a  piv- 
otally-mounted  frame  K ;  a  shaft  L  carried  by 
said  frame;  a  friction-wheel  on  said  shaft  for 
engaging  the  friction-wheels  D  of  the  man- 

drel-shafts; means  for  driving  said  shaft  L;  lo 
and  means  for  controlling  said  magazine- 
wheel,  coacting  as  specified. 

In  witness  whereof  I  have  hereunto  set  my 
hand  and  seal  in  the  presence  of  two  witnesses. 

CYRUS  C.  SHIGLEY.     [l.  s.] 
Witnesses : 

Venus  Handy, 
Stephen  A.  Shupelt. 
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To  all  whom  it  mar/  concern: 
Be  it  known  that  I,  William  Hart,  a  citi- 

>^en  of  the  United  States,  and  a  resident  of 
Kirksville,  in  the  county  of  Adair  and  State 

5  of  Missouri,  have  invented  new  and  useful 
ImprovementsinGraphophone-Reproducers, 
of  which  the  following  is  a  full,  clear,  and  ex- 

act description. 
My  invention  relates  to  graphophones,  my 

lo  object  more  particularly  being  to  improve  the 
sounds  made  by  the  reproducer  and  also  to 
provide  certain  adjustments  for  regulating 
the  sounds  reproduced. 

Reference  is  to  be  had  to  the  accompanying 
15  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  vei'tical  section  through  my 
reproducer.     Fig.  2  is  a  somewhat  similar 

20  view  showing  certain  modifications  of  minor 
parts.  Fig.  3  is  a  fragmentary  section  u  pon  the 
line  XX  oi  Fig.  1,  showing  one  of  the  adjust- 

ments; and  Fig.  4  is  a  plan  view  of  one  of  the 
levers  connected  with  a  diaphragm  and  pro- 

25  vided  with  a  reproducing-point. 
The  frame  1  is  provided  with  a  sound-ap- 

erture 2,  in  which  is  fitted  the  tube  3,  upon 
which  the  usual  trumpet  may  be  mounted. 
Mounted  adjacent  to  the  sound -aperture  2 

30  and  concentric  therewith  is  a  circular  sink  4, 
as  shown  more  particularly  in  Figs.  1  and  2. 
Annular  rings  or  washers  5  6  7  are  provided 
for  the  purpose  of  holding  the  several  dia- 

phragms.   Each  diaphragm  consists  of  a  pair 
35  of  disk-like  members  8  9  10  11 12  13,  made  of 

resilient  material  and  spaced  asunder  by 
means  of  the  annular  washers  14  15  1(3  of  the 
form  shown  in  Fig.  2  and  17  18  19  of  the  form 
shown  in  Fig.  1.    The  upper  diaphragm  shown 

40  in  Fig.  1  is  connected  with  a  central  depend- 
ing stem  20.  The  middle  and  lower  dia- 

phragms shown  in  said  figure  are  connected, 
respectively,  with  the  depending  sleeves  21 
and  22.     The  stem  20  and  sleeves  21  and  22 

45  are,  by  means  of  enlarged  heads  23 '24  25,  con- nected with  the  respective  levers  26  27  28. 
Somewhat  similarly,  as  indicated  in  Fig.  2, 
the  three  diaphragms  may  be  provided  with 
depending  stems  20'''  21^  22'\  which  are  rig- 

50  idly  connected,  bv  means  of  the  annular  fas- 
tenings 29'^  30=^  31%  with  the  levers  26  27  28. 

In  the  modification  shown  in  Fig.   2  the 

disks  10  11  12  13  are  provided  with  apertures 
10^,  ll'',  12^^,  and  13%  through  which  the  stems 
20*  21^"  pass  loosely,  so  as  not  to  interfere  with  55 
the  vibration  of  any  part.  The  levers  26  27 
28  are  provided  with  weights  29  30  31  and 
with  reproducing-points  32  33  34,  as  indicated 
in  Fig.  1.  The  record  35,  from  which  the  re- 

production is  to  be  made,  is  indicated  by  dot-  60 
ted  lines  in  Fig.  1.  The  diaphragms  and  an- 

nular rings  or  washers  supporting  the  same 
are  clamped  together  and  held  rigidly  in  po- 

sition by  means  of  screws  36  37  and  others  not 
shown.  65 

A  mute  stop, consisting  of  a  section  of  spring 
metal  38,  bent  into  the  form  shown  and  hav- 

ing hooks  39  40,  is  provided  for  the  purpose 
of  raising  the  levers  27  28  in  succession. 
Another  mute  stop,  consisting  of  a  bow  41,  70 
provided  with  a  point  42  and  secured  upon 
a  screw  43,  provided  with  a  milled  head  44,  is 
mounted  upon  the  tube  3.  By  turning  the 
milled  head  44  the  point  42  is  brought  into 
engagement  with  the  countersink  45  in  the  75 
stem  20,  therebj'  lessening  the  amplitude  of 
the  vibrations  of  the  upper  diaphragm,  con- 

sisting of  the  disks  8  9. 
The  operation  of  my  device  is  as  follows: 

The  record  being  placed  in  position  and  aetu-  80 
ated  in  the  usual  manner,  the  reproducing- 
points  32  33  34,  which  are  made  of  sapphire 
set  in  sockets  and  radially  inclined,  as  indi- 

cated in  Fig.  l,are  caused  to  follow  the  grooves 
or  track  of  the  record,  and  thereby  cause  the  85 
diaphragms  to  vibrate.  The  weights  29  30 
31  are  very  light,  and  they  only  serve  to  ef- 

fect greater  solidity  of  movement  in  the  levers 
and  prints.  It  is  not  desirable  to  have  these 
weights  heavy,  for  the  reason  that  their  inertia  90 
could  not  be  overcome  with  sufiicient  ra- 

pidity. I  have  found,  however,  that  if  the 
weights  be  properly  proportioned  they  greatly 
improve  the  quality  and  loudness  of  the 
sounds  produced.  As  the  points  32  33  34  are  95 
very  close  together,  they  act  upon  substan- 

tially the  same  part  of  the  record,  and  the 
sounds  produced  from  the  several  diaphragms 
consist  substantiallj^  but  not  exactly,  of  du- 

plicates. By  raising  the  mute  stop  38  the  100 
hook  40  raises  the  lever  27,  thereby  disen- 

gaging the  point  33  from  the  record.  Rais- 
ing the  mute  stop  38  still  higher,  the  lever  27 

in  turn  raises  the  lever  28,  so  that  only  the 
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point  32  is  in  contact  witb  the  record.  When 
this  is  the  ease,  the  lower  end  of  the  mute 
stop  38  and  the  hook  40  oecnpy  the  positions 
Indicated  bj^  dotted  lines  in  Fig.  3.  It  will 

5  be  readily  seen,  therefore,  that  by  means 
of  the  mute  stop  38  one,  two,  or  three  of  the 
reproducing-points  maybe  maintained  in  en- 

gagement with  the  record,  so  that  the  sounds 
reproduced  shall  be  the  vibration  of  one,  two, 

TO  or  three  double  diaphragms. 
By  adjusting  the  milled  head  44  shown  at 

the  top  of  Fig.  1  only  the  upper  double  dia- 
phragm is  affected.  Owing  to  the  elasticity 

of  the  bow  41,  the  upper  diaphragm  can  be 
15  partiallyrestrieted  in  its  movement.  In  other 

words, the  sound  of  the  upper  diaphragm  may 
be  deadened  to  any  desired  degree. 

I  find  that  the  sounds  produced  with  the 
machine  above  described  are  much  louder, 

20  clearer,  and  richer  than  with  the  ordinary 
reproducer.  The  double  diaphragms  are  more 
effective  than  single  diaphragms.  The  points 
are  maintained  in  engagement  with  the  rec- 

ord by  the  elasticity  of  the  diaphragms.    By 
25  arranging  the  diaphragms  as  above  described 

each  pair  of  disks  serves  as  an  elastic  fasten- 
ing or  spring  for  normally  maintaining  one  of 

the  levers  in  its  predetermined  position,  each 
double  diaphragm  thereby  coacting  with  one 

30  of  the  weights  29  30  31  for  the  purpose  of 
maintaining  one  of  the  points  32  33  34  in 
proper  resilient  contact  with  the  record. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 

35  Patent — 
1.  A  graphophone-reproducer,  comprising 

a  sound-box,  a  plurality  of  diaphragms  in  the 
said  box,  a  plurality  of  points  tracking  sub- 

stantially upon  the  same  record  of  sound,  and 
40  means  for  connecting  one  of  said  points  with 

each  of  the  said  diaphragms. 
2.  A  graphophone-reproducer,  comprising 

a  sound-box,  a  plurality  of  composite  dia- 
phragms built  up  of  pairs  of  disk-like  mem- 

45  bers  connected  together  at  their  edges  and 
spaced  asunder  at  their  centers,  and  a  lever 
connected  with  each  of  said  diaphragms  and 
provided  with  a  reproducing-point  for  en- 

gaging a  record,  said  points  tracking  substan- 
50  tially  upon  the  same  record  of  sound. 

3.  A  graphophone-reproducer,  comprising 
a  sound-box,  a  plurality  of  diaphragms  mount- 

ed therein,  a  plurality  of  distinct  members, 
each  connected  with  a  diaphragm  and  pro- 

55  vided  with  a  reproducing-point  for  normally 
engaging  a  record,  and  means  successively 
disengaging  said  points  from  said  record  for 
the  purpose  of  affecting  sounds  reproduced. 

4.  A  graphophone-reproducer,  comprising 
60  asound-box,apluralityof  diaphragms  mount- 

ed therein,  levers,  one  connected  with  each  of 
said  diaphragms  and  provided  with  a  repro- 
d  ucing-point  for  engaging  a  record,  said  points 
tracking  substantially  upon  the  same  record 

65  of  sound,  and  weights  mounted  upon  said 
levers  for  effecting  greater  solidity  of  move- 

ment thereof. 

5.  A  graphophone-reproducer,  comprising 
asound-box,aplui-aiityof  diaphragms  mount- 

ed therein,  a  pluralitj^  of  reproducing-points  70 
disposed  closely  together  for  engaging  a  rec- 

ord, said  points  tracking  substantially  upon 
the  same  record  of  sound,  and  means  for  con- 

necting each  diaphragm  with  a  reproducing- 
point,  the  arrangement  being  such  that  a  75 
single  record  may  simultaneously  actuate  all 
of  said  diaphragms,  thereby  multiplying  and 
blending  together  a  number  of  distinct  re- 
productions. 

6.  A  graphophone-reproducer,  comprising  80 
a  sound-box,  diaphragms  mounted  therein, 
reproducing-points  for  engaging  a  record, 
means  for  connecting  each  diaphragm  with  a 
reproducing-point,  and  mute  stops  for  gov- 

erning the  sound  repi'oduced.  85 
7.  A  graphophone-reproducer,  comprising 

a  sound-box,  a  composite  diaphragm  built  up 
of  distinct  pairs  of  disk-like  members  of  re- 

silient material  connected  together  at  their 
edges  and  spaced  asunder  at  their  centers,  90 
and  members,  each  connected  with  a  dia- 

phragm and  provided  with  a  reproducing- 
point  for  engaging  a  record,  said  points  track- 

ing substantially  upon  the  same  record  of 
sound,  the  arrangement  being  such  that  the  95 
elasticity  of  said  diaphragms  maintains  said 
reproducing-points  in  engagement  with  said 
record. 

8.  In  a  graphophone-reproducer,  the  com- 
bination with  a  sound-box,  a  plurality  of  dia-   too 

phragms  in  said  box,  and  a  plurality  of  le- 
vers, one  connected  with  each  of  the  dia- 

phragms, and  each  provided  with  a  point,  of 
a  mute  stop  for  engaging  one  of  the  levers  to 
i-aise  the  same.  105 

9.  In  a  graphophone-reproducer,  the  com- 
bination with  a  sound-box,  and  a  plurality  of 

diaphragms  in  the  box,  of  a  plurality  of  le- 
vers, each  provided  with  a  point,  one  of  said 

levers  being  apertured  to  receive  the  point  of  no 
an  adjacent  lever,  means  for  connecting  each 
lever  with  a  diaphragm,  and  a  mute  stop  for 
engaging  the  apertured  lever  to  raise  the  same. 

10.  In  a  graphophone-reproducer,  the  com- 
bination of  a  sound-box,  a  plurality  of  dia-  115 

phragms  in  the  box,  a  plurality  of  points, 
means  for  connecting  one  of  said  points  with 
each  of  the  said  diaphragms,  and  a  mute  stop 
for  reducing  the  vibrations  of  one  of  the  said 
diaphragms.  120 

11.  In  a  graphophone-reproducer,  the  com- 
bination of  a  sound-box,  a  plurality  of  dia- 
phragms in  the  box,  a  plurality  of  points, 

means  for  connecting  one  of  said  points  with 
each  of  the  diaphragms,  a  mute  stop  for  re-  125 
dueing  the  vibrations  of  one  of  the  dia- 

phragms, and  a  mute  stop  for  raising  the 
points  connected  with  the  other  two  dia- 

phragms, 
12.  In  a  graphophone-reproducer,  the  com-  130 

bination  with  a  sound-box,  of  a  plurality  of 
diaphragms  in  the  box,  a  stem  connected  with 
the  upper  diaphragm,  a  sleeve  on  the  stem 
and  with  which  the  next  diaphragm  is  con- 
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neeted,  a  second  sleeve  on  the  first  sleeve 
and  with  which  the  third  diaphragm  is  con- 

nected, levers  carried  by  the  stem  and  sleeves 
and  each  provided  with  a  point,  and  an  ad- 

5  instable  mute  stop  for  engagins:  the  end  of said  stem. 

In  testimony  whereof  I  have  signed   my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  HART. 
Witnesses: 

Geo.  D.  Scott, 
Lee  Hokkins. 
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To  all  luliom  it  may  cniicerih: 
Be  it  known  that  I,  Frank  L.  Capps,  of 

Bridgeport,  Connecticut,  haveinventedanew 
and    useful  Reproducer  for  Grapliophones, 

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

This  invention  relates  1o  reproducers  for 
grapliophones;  and  its  object  is  to  prevent 

the  accidental   displacement   of   the   stj'lus 
lo  from  the  record-groove. 

The  invention  consists  in  the  novel  man- 

ner of  mounting  the  "speaker"  upon  the  con- 
necting-link that  is  removably  secured  upon 

the  carriage  of  the  machine;  further,  in  cer- 
15  tain  improvementsin  securing  the  diaphragm 

in  place  and  the  mounting  of  the  stylus-arm 
and  in  other  details  hereinafter  to  be  pointed 
out. 

Reproducers  for  graphopliones  whicli  oper- 
20  ate  with,  the  ordinary  cylindrical  sound-rec- 

ord are  mounted  in  such  a  manner  as  to  have 
a  slight  lateral  play  with  regard  to  the  groove 
of  the  sound-record.  This  is  generally  ac- 

complished by  the  emplojnnent  of  a  "trun- 
25  nion-bearing,"  which  constitutes  the  connec- 

tion between  the  speaker  or  "head"  and  the 
carriage  of  the  machine.  The  head  is  con- 

nected to  this  intermediate  bearing  by  (ap- 
proximately) vertical  pivoting,  so  that  the 

30  reproducer  is  free  to  swing  laterally  and.  ad- 
just itself  to  the  record-groove.  It  frequently 

happens,  however,  that  the  head  is  liable  to 
swing  to  one  side  or  the  other  when  such 
movement  is  not  desired,  which  is  spoken  of 

35  as  the  "speaker  falling  away"  from  the  rec- 
ord. When  such  falling  awaj^  occurs,  the 

machine  either  skips  a  portion  of  the  record 
or  repeats  a  portion  already  re^jroduced,  de- 

pending, of  course,  upon   the  direction   in 
40  which  the  head  has  fallen  awaj^.  One  of  the 

objects  of  my  present  invention  is  to  avoid 
this  defect. 

The  invention  may  best  be  understood  by 
reference  to  the  accompanying  drawings 

45       Figure  lis  a  longitudinal  section 
a  top  view. 

In  the  drawings,  A  represents  the  head  or 
speaker,  having  the  usual  neck  B. 

C  represents  the  trunnion-bearing,  which 
50  is  adapted  for  the  usual  engagement  upon 

Fig.  2  is 

I  the  carriage  of  the  graphophone.  In  the 
usual  construction  the  speaker  is  pivoted  to 
the  trunnion -bearing  C  by  a  round  pin  or 
journal,  and  when  in  position  its  weight 
would  be  supported  on  these  two  pivots,  and  55 
it  is  free  to  swing  and  with  the  slightest  jar 
will  swing  to  one  side  or  the  other  of  its  cor- 

rect position  in  the  vertical  plane  through  its 
axis. 

According  to  my  present  invention  instead  60 
of   employing  the  round  journal  -  pivot,  as 
heretofore,  I  make  use  of  one  round  (lower) 

pivot  or  journal  D  and  opposite  thereto  an- 
other bearing  device  E.     This  latter  consists 

in  the  form  shown  of  a  flattened  lug  enter-  65 
ing  an  enlarged  and  flattened  slot  F  in  the 
neck  of  the  speaker.     When  the  speaker  is 
in  its  normal  position,  there  is  an  extended 
bearing-surface.     The  weight  of  the  speaker 
is  supported  at  the  two  meeting  surfaces  e  e  70 
and  /  /,  which  constitute  an  extended  bear- 

ing and  tend  to  hold  the  speaker  level.     Since 
the  slot  F  is  larger   than  the   stud   E,  the 
speaker  as  a  whole  can,  as  heretofore,   be 
readily  swung  to  either  side  by  the  abnor-  75 
mal  deviations  of  the  sound-record ;  but  any 
jar  given  the  speaker  (as  by  the  ordinary 
running  of  the  graphophone)  instead  of  throw- 

ing the  speaker  to  one  side  would,  on  the 
contrary,  restore  it  to  its  normal  position  if  80 
it  were  already  out  of  alinement. 

Of  course  it  is  not  necessary'  that  the  stud 
E  and  the  slot  F  be  parallelograms,  as  shown 
in  the  drawings,  so  long  as  there  is  provided 
an  extended  bearing-surface  consisting  of  at  85 
least  two  bearing  edges,  such  as  e  and  e, 

/and/.  Moreover,  instead  of  the  two  sepa- 
rate bearings  D  and  E  there  may  be  a  con- 

tinuous pin  rounded  at  one  bearing  and  flat- 
tened (or  its  equivalent)  at  the  other  bearing.  90 

To  describe  the  next  feature  of  my  im- 
proved reproducer,  G  represents  a  ring  hav- 

ing an  inturned  flange  g  and  screw-threaded 
at  g'  to  engage  with  corresponding  screw- 
threads  on  the  head  A.  II  is  an  annulns  pro-  95 

vided  with  the  web  h  and  the  tongue  li" .  The 
diaphragm  I  is  located  on  the  inner  side  of 
the  annulus,  preferably  there  being  an  inter- 

vening rubber  gasket  i  between  the  dia- 
phragm and  annulus.     A  second  rubber  gas-  1 00 
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ket  i'  lies  against  the  rear  of  the  diaphragm, 
and  preferably  a  metal  gasket  i"  is  placed 
adjacent  to  the  rubber  gasket  i! .  This  metal 
gasket  serves  as  a  bearing-surface  wheu  the 

5  head  A  is  sci'ewed  into  the  ring  G  to  prevent 
tearing  the  rubber  gasket  i' .  Upon  the  tongue 
h"  is  supported  the  slotted  post  J,  in  which 
is  pivoted  lever  K,  preferably  so  as  to  provide 
arms  of  unequal  length,  as  shown.     The  in- 

lo  ner  and  longer  arm  is  connected,  as  by  an  in- 
termediate link  k,  to  the  center  of  the  dia- 

phragm I,  while  the  outer  and  shorter  arm  is 
hollowed  out  to  receive  the  reproducing  ball 
or  stylus  L. 

15  When  the  speaker  is  in  operative  position, 
that  portion  of  its  weight  which  is  not  borne 
on  the  supports  D  and  E  rests  upon  the  sty- 

lus L.  This  pressure  on  the  shorter  arm  of 
the  lever  K  tends  to  pull  the  longer  arm  of 

ao  the  lever  out  (away  from  the  diaphragm)  and 
tautens  the  connections  A-  and  holds  the  dia- 

phragm under  tension,  the  latter  becoming 
convexed  outwardly  and  ready  to  respond 
most  sensitively  to  the  slightest  irregularities 

£5  of  the  sound-record. 
By  reason  of  the  weight  of  the  forward  end 

of  the  device  resting  upon  stylus  L  at  one  end 
of  the  lever  any  accidental  upward  impulse 
given  the  lever  by  the  record-cylinder  (owing 

30  to  an  abnormally  abrupt  contour  in  the  bot- 
tom of  the  record-groove  or  for  other  cause) 

will  not  cause  the  speaker  to  be  jerked  up 
clear  of  intimate  contact  of  its  stylus  with 
the  bottom  of  the  groove;  but  the  impulse 

35  will  be  expended  in  pulling  down  on  the  other 
end  of  lever  K  against  the  diaphragm,  so 
that  this  feature  of  my  invention  insures  that 
the  stylus  will  continue  to  track  in  the  proper 
record -groove. 

40  By  means  of  my  invention  as  a  whole  I  ob- 
tain a  reproducer  which  will  faithfullj'  and 

continuously  keep  track  in  its  record-groove, 
is  not  liable  (as  heretofore)  to  jump  out,  is 
not  liable  (also  as  heretofore)  to  fall  away  lat- 

45  erally  from  its  groove,  and  if  for  any  cause 
it  is  set  awry  will  at  once  adjust  itself  prop- 

erly. Moreover,  the  various  parts  are  sim- 
ple and  inexpensive,  they  can  be  readily  re- 

placed when  broken,  and  the  substitution  or 
50  assemblage  is  easilj-  accomplished. 

I  do  not  confine  myself  to  the  precise  con- 
struction or  arrangement  of  parts,  which  I 

have  described  specifically  merely  for  the  pur- 
pose of  illustration.     Furthermore,  portions 

55  of  my  invention  may  be  used  to  the  exclusion 

of  other  portions  without  departing  from  the 
spirit  of  my  invention. 
Having  thus  described  my  invention,  I 

claim — 
1.  In  a  talking-machine,  a  reproducer,  a  60 

neck  or  tubing  for  detachable  connection  with 
the  carriage,  and  means  for  securing  said  re- 

producer to  said  tubing,  the  said  means  con- 
sisting of  a  journal-bearing  on  one  side  of 

said  tubing  and  diametrically  opposite  there-  65 
to  a  flattened  stud  engaging  a  flattened  slot. 

2.  The  combination  of  a  reprod  ucer  for  talk- 
ing-machines,and  a  trunnion-bearing  secured 

thereto  by  a  flattened  stud  on  one  of  the  parts 
entering  a  flattened  slot  in  the  other.  70 

3.  The  combination  with  a  talking-machine 
reproducer  and  a  trunnion-bearing  therefor, 
of  a  connection  between  the  same  which  pro- 

vides a  plurality  of  bearing-surfaces  in  ap- 
proximately the  same  horizontal  plane.  75 

4.  Thecoml»ination  of  a  reproducer,  a  trun- 
nion-bearing therefor, and  a  substantially  ver- 

tical pivot  between  the  two  permitting  lateral 
play  of  the  former,  there  being  between  said 
pivot  and  the  movable  part  a  plurality  of  bear-  80 
ing-surfaces  within  the  same  horizontal  plane. 

5.  The  combination  of  a  reproducer-head, 
a  diaphragm  therein,  an  annulus  beyond  said 
diaphragm,  and  a  stylus-lever  pivoted  upon 
a  tongue  extending  radially  inwardly  from  85 
said  annulus,  its  inner  end  connected  with 
the  center  of  said  diaphragm. 

G.  The  combination  of  a  reproducer-head, 
a  ring  with  inturned  flange  secured  thereto, 
anannulusand  adiaphragm  with  gaskets  held  90 
between  said  head  and  said  flange,  a  post  sup- 

ported upon  an  inward  projection  from  said 
annulus,  and  a  stylus-lever  pivoted  on  said 
post  and  having  its  inner  end  connected  to 
said  diaphragm.  95 

7.  The  combination  of  a  reproducer-head, 
a  trunnion-bearing  therefor,  a  flattened  pivot 
between  the  two,  a  post  supported  in  front  of 
the  diaphragm  of  said  head  and  inwardly  from 
the  periphery  thereof,  and  a  lever  pivoted  icc 
upon  said  post  and  connected  at  its  inner  end 
to  said  diaphragm  and  carrying  a  stylus  at  its 
outer  end. 

In  testimony  whereof  I  have  signed  this 
specifleation  in  the  presence  of  two  subscrib-  105 

FRANK  L.  CAPPS. 
Witnesses: 

C.  A.  L.  Massie, 
R.  L.  Scott. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Victor  H.  Emerson, 

of  Newark,  New  Jersey,  and  Frank  L.  Capps, 
of  Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Automatic  Sound-Recorder, 
which  is  fully  set  forth  in  the  following  speci- 
fication. 

Our  invention  relates  to  sound -recorders 
for  producing  original  engraved  sound-rec- 

ords of  the  so-called  "zigzag"  type,  in  which 
operation  an  original  record  is  first  made  in 
a  flat  tablet  or  disk  of  comparatively  soft  ma- 

terial, from  which  is  obtained  an  electroplate 
matrix  that  is  impressed  into  a  disk  of  suit- 

able plastic  material.  Heretofore  in  produc- 
ing sound-records  by  this  particular  system 

the  recorder  has  commonlj^  been  held  rigid 
(but  adjustable  to  and  from  its  recording- 
disk)  with  its  lower  face  and  diaphragm  par- 

allel to  the  upper  surface  of  the  recording- 
tablet.  The  surf  ace  of  the  latter  is  almost  sure 
to  become  uneven  after  standing  awhile,  so 
that  in  the  arrangement  just  described  it  has 
been  found  necessary  to  pare  or  turn  the  face 
of  the  disk  to  a  true  surf  ace  immediately  before 
making  a  record.  This  of  course  occupies 
some  little  time  and  calls  for  expert  atten- 

tion. Another  scheme  that  has  been  used  to 
some  extent  involves  the  employment  of  a 

so-called  "determining  "device, a  shoe  or  run- 
ner attached  to  the  recorder-head  and  trav- 

eling upon  the  surface  of  the  record-disk  to 
prevent  the  needle  sinking  too  far  into  the 
material  and  also  serving  to  adjust  the  re- 

35  corder  automatically  to  inequalities  in  the 
surface  of  the  tablet.  In  making  such  rec- 

ords the  softer  the  material  the  better  the  re- 
sults, (because  the  original  record  is  not  used 

for  reproduction,  and  it  offers  less  resistance 
40  to  the  free  vibrations  of  the  recording-tool;) 

but  the  shoe  or  runner  cannot  be  employed 
upon  a  soft  material  without  clogging  and  de- 

facing the  surface  of  the  disk. 
The  object  of  our  present  invention  is  to 

produce  a  recorder  that  will  adjust  itself  au- 
tomatically to  chance  inequalities  in  the  sur- 

face of  the  recording  material  without  the 
employment  of  the  shoe  referred  to,  whereby 
we  dispense  with    the   preliminary  paring 

25 

30 

45 

aforesaid.  By  our  construction  we  produce  50 
a  recorder  for  this  kind  of  work  that  in  the 
directions  of  its  movement  for  registering  a 
record  in  the  material  will  be  responsive  only 
to  the  vibrations  of  its  diaphragm  though 
highly  responsive  to  these,  while  it  will  yield  55 
readily  in  other  directions  to  accommodate 
itself  to  chance  inequalities  or  irregulariti,es. 

Our  invention  then  may  be  called  an  "au- 
tomatic" recorder;  audit  consists  in  the  con- 
struction and  arrangement  and  combination  60 

of  parts  to  be  pointed  out. 
In  the  drawings.  Figure  1  is  a  face  view, 

and  Fig.  2  a  side  view',  of  our  automatic  re- 
corder, partly  broken  away;  and  Fig.  3  is  a 

detail  of  the  connecting  devices  between  the  65 
diaphragm  and  the  stylus. 

A  represents  the  head  of  the  recording  de- 
vice, and  A'  the  hollow  tube  that  communi- 
cates with  the  open  space  behind  the  (glass) 

diaphragm  B.  By  preference  this  diaphragm  70 
is  rather  large — say  about  two  inches  in  di- 

ameter— and  is  secured  to  the  head  by  a  rub- 
ber ring  6,  cemented  between  the  two. 

C  represents  a  bridge  across  one  side  of  the 
diaphragm,  secured  in  any  convenient  man-  75 
ner,  as  by  projections  a  a  from  the  head  A. 
The  central  portion  of  bridge  C  is  cut  away 
or  elevated  above  the  surface  of  the  dia- 

phragm, so  as  not  to  interfere  with  the  vibra- 
tions of  the  latter.  Two  lugs  c  c  extend  from  80 

bridge  C  toward  the  central  portion  of  the 
diaphragm,  and  between  these  lugs  is  jour- 
naled  the  connecting  device  which  carries 
the  recording-stylus. 

A  convenient  form  of  the  connecting  device  85 
is  illustrated  in  Fig.  3.     The  triangular  or  A- 
shaped  piece  D  is  journaled  between  the  lugs 
c  c,  as  by  a  pin  d,  extending  the  whole  length 
thereof.     The  outer  corner  of  piece  D  lies 
above  the  center  of  the  diaphragm  and  is  con-  90 
nected  thereto  by  the  wire  d' .     The  member 
E,  likewise  A-shaped,  is  pivoted  transversely 
across  the  larger  end  of  member  D,  as  by  pin 
e,  extending  therethrough,  as  shown.     At  the 
outer  end  of  piece  E  is  secured  the  recording  95 
tool  or  stylus  F.     The  hook  G  from  bridge  C 
limits  the  outward  play  of  member  E,  while 
a  flat  spring  II  holds  member  E  and  its  stylus 
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F  normally  at  the  extreme  position  away  from 
the  diaphragm. 

The  vibrations  of  the  diaphragm  to  and  fro 
or  parallel  to  its  axis  are  transmitted  (through 
the  journal  d)  into  lateral  vibrations  at  the 
end  of  stylus  F.  The  extended  bearings  af- 

forded by  the  lug  c  c  and  the  pin  d  prevent 
any  lateral  twist  or  lost  motion.  The  stylus 
will  thus  have  no  lateral  motion  except  that 
imparted  to  it  from  the  diaphragm.  In  case 
an  uneven  surface  be  presented  at  any  por- 

tion of  the  recording-disk  the  yielding  of  the 
spring  H  will  permit  the  member  E  (with 
stylus  F)  to  ride  up  over  such  chance  irregu- 

larities, the  spring  H  at  once  returning  the 
stylus,  or  rather  retaining  it  in  proper  opera- 

tive relation  to  the  recording  material.  The 
extended  bearings  furnished  by  the  larger 
ends  of  members  D  and  E  and  the  pin  e  pre- 

vent any  sidewise  motion  of  member  E  (and 
the  stylus)  relative  to  member  D,  so  that,  as 
already  stated,  the  stylus  F  will  move  side- 
wise  only  in  response  to  vibrations  of  the  dia- 

phragm. The  devices  D  and  E  normally  op- 
erate as  an  integral  or  unitary  piece,  trans- 

mitting the  vibrations  from  wire  d'  to  stylus 
F,  the  sound-vibrations  thus  transmitted  not 
being  sufficient  to  overcome  the  inertia  or 
stiffness  of  spring  H,  and  the  latter  is  called 
into  play  only  by  unevennesses  in  the  sur- 

face of  the  tablet. 
Of  course  our  invention  is  not  limited  to  the 

precise  construction  of  parts  or  the  exact  ar- 
rangement of  parts  described,  which  have 

35  been  given  for  the  purposes  of  illustration. 
It  may  also  be  employed  in  making  sound- 
records  of  other  types  than  that  particularly 
described. 
Having  thus  described  our  invention,  we 

40  claim — 
1.  In  a  recording  apparatus  of  the  type 

25 

30 

specified  the  combination  with  the  head  and 
its  diaphragm,  of  the  bridge  across  the  same, 
the  connecting  member  secured  to  the  center 
of  the  diaphragm  and  journaled  upon  said  45 
bridge,  the  second  connecting  member  pivot- 

ed transversely  upon  the  first-named  member 
and  carrying  the  stylus,  and  the  spring  nor- 

mally holding  the  second  member  away  from 
the  diaphragm.  c,o 

2.  In  an  apparatus  for  engraving  zigzag 
sound-records  of  uniform  depth,  a  head  car- 

rying a  diaphragm,  a  bridge  across  said  dia- 
phragm, a  device  journaled  in  said  bridge 

and  connected  rigidly  to  said  diaphragm,  and  55 
a  second  device  yieldingly  pivoted  to  the 
first-named  device  and  itself  carrying  the  re- 
cording-stylus. 

3.  In asound-recordingapparatus, theeom- 
bination  of  the  stylus  and  the  member  to  60 
which  it  is  secured,  a  second  member  mount- 

ed yieldingly  upon  the  same,  and  pivoted 
transversely  thereof  to  a  fixed  support  car- 

ried by  the  recorder-head  and  secured  rigidly 
to  the  center  of  the  diaphragm.  65 

4.  A  sound-recorder,  comprising  the  combi- 
nation with  a  sound-box  and  its  diaphragm, 

of  a  triangular  member  pivoted  along  one 
side  to  said  sound-box  and  connected  at  its 
outer  end  to  said  diaphragm,  a  second  mem-  7c 
ber  pivoted  to  said  first-mentioned  member 
transversely  to  the  pivot  of  the  former  and 
carrying  the  recording-tool  at  its  free  end. 

In  testimony  whereof  we  have  signed  this 
specification  in  the  presence  of  two  subscrib-  75 
ing  witnesses. 

VICTOR  H.  EMERSON. 
FRANK  L.  CAPPS. 

Witnesses: 
C.  A.  L.  Massie, 
William  E.  Hills. 
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To'  all  iimoin  it  may  concern. 
Be  it  known  that  I,  Joseph  W.  Jones,  of 

the  city  and  Stateof  New  York, have  invented 
new  and  useful  Improvements  in  Sound-Re- 

5  cording  Tablets,  which  are  fully  set  forth  in 
the  following  specification. 

Sound-records  of  the  type  characterized  by 
vertical  irregularities  corresponding  to  sound- 

waves (commonly  known  as  "graphophone  " 
lo  or  "phonograph  "  records)  are  engraved  in  a 

wax-like  material  and  maj'  be  employed  di- 
I'eetly  for  purposes  of  reproduction.  Copies 
or  duplicates  are  obtained  from  such  origi- 

nals by  the  well-known   mechanical  process 
n  of  duplicating  by  means  of  a  "duplicating- 

machine."  These  duplicates  also  are  en- 
graved, and  the  material  in  which  they  are 

formed  is  no  harder  or  more  durable  than  the 
original  recording  material.     The  making  of 

2o  each  such  duplicate  defaces  the  original  more 
or  less,  so  that  the  duplicates  get  poorer  and 
poorer,  while  the  original  is  soon  worn  down. 
On  the  other  hand,  sound-records  character- 

ized by  lateral  undulations   (the  type  being 

25  eommonlykuown  as  "gramophone-records") 
are  produced  by  tracing  a  line  in  a  film  de- 

posited on  a  plate  and  are  incapable  of  direct 
reproduction.  At  present  the  tracing  so  ob- 

tained is  etched  into  the  plate  by  an  acid,  and 
30  from  the  grooved  plate  thus  produced  is  ob- 

tained an  electroplate  for  stamping  out  the 
commercial  record.  This  method  of  produc- 

ing commercial  records  has  certain  defects, 
so  that  the  copies  thus  produced  are  not  cor- 

35  rect  representations  of  the  path  of  the  re- 
cording-stylus. In  an  earlier  application 

(No. 059,170,  filed  November  19, 1897)  I  have 
described  an  improved  method  of  producing 
commercial  records  of  this  tj'pe  which  are 

40  faithful  copies  of  the  original.  This  method 
consists,  brieflj',  in  making  the  original  rec- 

ord-groove of  full  depth  in  the  tirstinstance, 
thus  avoiding  the  necessitj^  of  etching,  next 
coating  the  record  with  a  conducting  medium, 

45  then  electroplating,  and  finally  pressing  this 
electroplate  matrix  into  the  material  to  be 
stamped. 
My  present  invention  is  broader,  applying 

to  records  of  both  the  types  i-eferred  to  and 

comprising  the  new  sound-recording  tablet  50 
constituting  the  subject-matter  claimed  here- 

in and  the  process  claimed  in  divisional  ap- 
plication, Serial  No.  113,327,  filed  January 

26,  1902.  Briefly  stated,  said  process  con- 
sists in  making  the  original  record-groove  of  55 

full  size  in  or  upon  a  surface  suitable  for  re- 
cording and  which  at  the  same  time  is  itself 

an  electrical  conductor,  then  electroplating 
the  record-surface,  and  finally  using  the  ma- 

trix so  obtained  as  a  die  or  stamp.  60 
To  produce  the  new  recording-tablet,  I  first 

take  any  sul)stance  that  has  suflicient  body 
or  cohesion  to  withstand  the  electroplating 
and  retain  its  form,  while  at  the  same  time 
it  must  be  capable  of  receiving  a  record —  65 
that  is,  be  readily  removable  by  the  record- 

ing-stylus with  as  little  resistance  as  possible. 
As  the  original  record  is  not  used  for  repro- 

ducing sounds  directly,  (as  in  case  of  grapho- 
phone-records,)  it  need  not  be  near  so  hard  70 
as  graphophone  blanks.  This  material  may 
be  designated  as  "  wax-like,"  which  term  will 
be  used  in  this  application  to  indicate  any 
plastic  material  suitable  for  the  purpose  that 
is  of  sufficient  body  without  offering  too  75 
much  resistance.  This  wax-like  material  is 
then  i^repared  for  use  hy  impregnation  with 
some  electric  conductor,  hereinafter  called 

simply  a  "conductor."  As  an  example,  I  may 
take  ordinary  beeswax  and  add  a  little  rosin  80 
to  harden  it  slightly  and  then  impregnate  the 
mixture  with  graphite  or  other  suitable  con- 

ductor. As  onlj'  that  portion  of  the  record- 
ing material  which  will  be  exposed  to  the 

action  of  the  electric  bath  need  be  a  conduct-  85 
ing  medium, the  graphite  (or  other  conductor) 
may  be  impregnated  throughout  the  bulk  or 
body  of  the  material  merely  to  a  slight  depth 
beneath  the  surface,  or,  in  other  words,  to  or 
slightly  below  the  depth  of  the  sound-groove  90 
to  be  formed  therein.  The  proportion  of  con- 

ducting material  employed  may  be  varied  ac- 
cording to  circumstances,  depending  upon 

the  character  of  the  ingredients  and  the  kind 
of  conductor  employed.  The  recording  ma-  95 
teria]  is  now  shaped  into  tablets  or  disks  for 
use.  Better  effects  are  obtained  hy  burnish- 

ing the  surface  of  the  disk  before  recording. 
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This  gives  the  surface  a  beautiful  smooth  pol- 
ish and  spreads  out  the  particles  of  graphite 

(or  other  conductor)  over  the  recording-sur- 
face so  as  to  produce  a  perfect  conducting- 

5  surface. 
In  using  the  herein-claimed  sound-record- 

ing tablet  in  accordance  with  the  process  of 
my  said  divisional  application  said  tablet  is 
placed  upon  a  suitable  sound-recording  ma- 
te chine,  and  the  sound-record  is  made  in  or 
upon  the  surface  of  the  tablet.  The  grooves 
are  made  once  for  all  of  full  depth  and  size 
and  require  no  deepening  or  enlarging  by  an 
etching  flu  id  or  other  wise.   The  record-groove 

15  may  be  either  of  the  vertically- undulated 
(graphophone)  type  or  of  the  laterally-undu- 

lated (gramophone)  type.  This  finished  origi- 
nal record  is  placed  in  an  electric  bath,  while 

a  coating  or  plate  of  metal,  as  copper,  is  de- 
20  posited  thereon  by  electrolysis.  The  electro- 

plate and  the  original  are  then  separated,  and 
the  latter  maj'  be  used  repeatedly  in  the  same 
manner.  The  electroplate  matrix  contains  a 
faithful  counterpart  in  reverse  of  the  irregu- 

25  larities  constituting  the  original  record  of 
sound.  It  is  pressed  into  any  suitable  mate- 

rial that  when  treated  is  comparatively  yield- 
ing (as  compared  with  the  matrix)  but  that 

is  (or  becomes)  sufficientlj^  hard  to  retain  its 
30  shape  and  withstand  reproduction  and  han- 

dling. Electroseand  other  fibrous  substances 
are  particularly  suited  for  this  purpose. 

It  will  be  observed  that  by  my  improved 
processi  can  produce  from  the  original  record 

35  any  number  of  matrices  that  may  be  used  to 
multiply  indestructible  copies  or  duplicates, 
that  I  avoid  the  aberrations  due  to  the  etch- 

ing process  and  the  blurrings  caused  by  de- 
positing a  conductor  upon  a  record  already 

40  formed,  and  that  the  matrices  produced  by 
this  improved  method  are  absolutely  faithful 
counterparts  of  the  original  and  the  com- 

mercial records  for  that  reason  better. 
In  the  drawings  annexed  hereto  to  illustrate 

45  this  invention,  Figure  1  shows  a  recording- 
tablet  A,  being  a  wax-like  mixture  impreg- 

nated with  a  conducting  medium.  Fig.  2 
shows  tablet  A  being  burnished,  as  by  a  brush 
B,   the  tablet  being  on  a  rotating  wheel  &. 

50  Fig.  3  shows  the  tablet  after  having  the  sound- 
record  cut  thereon  as  suspended  in  the  elec- 

troplating-bath C.     Fig.  4  shows  the  electro- 

55 

A  sound-recording  tablet  made  of  wax 

plate-die  D  being  pressed  into  a  disk  E  of 
fibrous  material,  and  Fig.  5  shows  the  com- 

pleted commercial  record  E, 
Having  thus  described  my  invention,  I 

claim — 1.  A  sound-recording  tablet  made  of  a  mate- 
rial electrically  conductive  throughout  its 

bulk  or  body  and  of  such  normal  consistency  6a 

as  to  be  acted  upon  bj'^  a  recording-stylus 
actuated  by  sound-waves  in  the  act  of  form- 

ing a  sound-record. 
2.  A  sound-recording  tablet  composed  of  a 

material  electrically  conductive  throughout  65 
its  bulk  or  body,  of  such  normal  consistency 
as  to  be  acted  upon  by  a  recording-stylus  ac- 

tuated by  sound-waves  in  the  act  of  forming 
a  sound-record,  and  having  its  surface  bur- nished 

3. 

or  wax-like  material  impregnated  throughout 
its  bulk  or  body  with  an  electrically-conduct- 

ing material  and  of  such  normal  consistency 
as  to  be  acted  upon  by  a  recording-stylus  ac- 

tuated by  sound-waves  in  the  act  of  forming 
a  sound-record. 

4.  A  sound- recording  tablet  made  of  wax 
or  wax-like  material  impregnated  throughout 
its  bulk  or  body  with  an  electrically-conduct- 

ing material  in  a  finely-divided  state  and  of 
such  normal  consistency  as  to  be  acted  upon 

by  a  i*ecording- stylus  actuated  by  sound- 
waves in  the  act  of  forming  a  sound-record. 

5.  A  sound-recording  tablet  composed  of  85 
wax  or  wax  -  like  material  impregnated 
throughout  its  bulk  or  body  with  graphite, 
and  of  such  normal  consistency  as  to  be  acted 

upon  by  a  recording-stylus  actuated  by  sound- 
waves in  the  act  of  forming  a  sound-record.  90 

6.  A  tablet  for  receiving  a  record  of  sound, 
consisting  of  a  non-conductive  substance  im- 

pregnated with  a  conducting  substance  the 
mixture  being  of  such  normal  consistency  as 
to  enable  a  sound-record  to  be  formed  there-  95 
in  by  a  recording-stylus  actuated  by  sound- waves. 

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

ing witnesses. 
JOSEPH  W.  JONES. 

Witnesses: 
C.  A.  L.  Massie, 
Elisha  K.  Camp. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C.  English,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
New  York,  in  the  county  and  State  of  New 

5  York,  have  invented  an  Improvement  in  Dia- 
phragms for  Machines  for  Recording  or  Re- 

I)roducing  Sound  or  Speech,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  diaphx-agms  for  use 
lo  in  machines  for  recording  or  reproducing 

sound  or  speech.  Its  object  is  to  provide  a 
diaphragm  which  will  more  accurately  and 
faithfully  transmit  vibrations  of  sound  or 
speech  to  be  recorded  by  a  recording-style 

15  upon  a  recording-surface  or  vibrations  pro- 
duced by  a  reproducing-style  from  a  record- 

ing-surface to  reproduce  sound  or  speech; 
also,  to  improve  the  qualitj^,  tone,  and  quan- 
titj'of  sound  or  speech  thus  reproduced  from 

20  a  recording-surface. 
It  consists  of  the  novel  devices  herein  shown, 

described,  and  claimed. 
In  the  drawings  accompanying  this  specifi- 

cation and  forming  part  hereof,  and  in  which 
25  similar  letters  in  the  different  figures  repre- 

sent corresponding  parts,  I  have  shown  and 
will  now  proceed  to  describe  the  preferred 
embodiments  of  my  invention. 

Figure  1  is  a  face  view  of  a  diaphragm  em- 
30  bodying  my  invention.  Fig.  2  is  a  cross-sec- 

tion therethrough.  Fig.  3  is  a  face  view  of 
another  form  of  diaphragm  embodying  my 
invention.  Fig.  4  is  a  cross-section  there- 

through.     Fig.  5  is  a  front  view  of  a  dia- 
35  phi'agm,  showing  the  preferred  embodiment 

of  my  invention,  and  Fi^nrTs~a  ci'oss-seetion 
therethrough. 

My  improved  diaphi'agm  consists  of  a  me- 
tallic disk  of  any  suitable  size  and  made  of 

40  any  suitable  metal,  preferably  of  steel  having 
a  flat  operative  surface,  and  having  one  or 
both  of  its  surfaces  distorted.  This  distor- 

tion I  preferably  produce  15y  j)roviding  the 
diaphragm  with  nidentations.     These  inden- 

45  tations  are  shallo^vlTnd  a,re  preferably  con- 
centrically arranged,  and  the  number  of  in- 
dentations is  preferabl}'^  greater  toward  the 

center  of  the  disk  than  toward  its  circumfer- 
ence  relatively  to  the   surface  of   the  dia- 

50  phragm  occupied  by  such  indentations. 
a  is  the  disk  of  the  diaphragm. 
&  represents  the  distortions,  here  shown  as 

indentations.      The    indentations    may    be 

made  in  any  manner  and  may  be  of  any  suit- 
able size  or  shape  and  maybe  arranged  upon  55 

the  surface  of  the  diaphragm  in  any  suitable 
way.     While  the  distortions  may  be  irregular 
in  shape  or  size  or  arrangement,  I  prefer  to 
make  them  of  the  same  shape  and  size  and 
to  arrange  them  in  some  orderly  or  georaet-  60 
rical  manner.     Thus  in  Figs.  1,  2,  3,  and  4  the 
indentations  are  all  alike  and  each  forms  a 

Clip-like  depression  upon  one  side  of  the  dia- 
phragm  and  a  raised  projection  upon  the 

other,  while  in  Figs.  5  and  6  the  indentations  65 
are  shown  in  the  form  of  grooves  upon  one 
side  of  the  diaphragm  and  ridges  upon  the 
other.     In  Fig.  1  the  indentations  are  shown 
as  separated  from  one  another  and  as  ar- 

ranged in  concentric  rings.     In  Fig.  3  thej'  70 
are  shown  as  massed  together. 

I  find  that  the  best  effects  are  produced 
when  the  number  of  distortions  are  relatively 
greater  for  the  surface  of  the  disk  toward  the 
center  of  the  disk  than  toward  the  circumfer-  75 
ence.  I  prefer  also  in  practice  to  use  the  in- 

dentations in  the  forms  shown  in  Figs.  5  and 
6, where  the  indentations  are  in  the  shape  of 
continuous  concentric  indentations  or,  in 
other  words,  in  the  shape  of  grooves  or  ridges,  80 
or  both. 

I  am  aware  that  attempts  have  been  made 
to  use  diaphragms  whose  operative  surface 
was  composed  wholly  of  waves  or  undulations. 
In  such  diaphragms  the  operative  surface  is  85 
not  a  flat  surface  or  a  disk-like  surface  at  all. 
Upon  both  sides  the  surface  of  the  diaphragm 
goes  in  and  out,  rendering  the  diaphragm 
very  yielding  and  mobile,  particularly  at  its 
center,  and  tending  to  increase  the  amplitude  90 
of  the  movements  and  to  diminish  the  quick- 

ness of  the  same.  This  is  exactly  the  reverse 
effect  from  that  produced  \>y  my  improve- 

ment. In  my  improved  device  the  flat  disk- 
like operative  surface  is  maintained,  and  the  95 

shallow  distortions  or  indentations  in  the  sur- 

face tend  to  strengthen  and  stiffen  the  dia- 
phragm and  to  make  it  more  elastic  in  the 

true  sense  of  that  term  and  respond  more 
quickly  to  the  vibrations,  especially  at  the  100 
center  of  the  diaphragm,  where  strength,  stiff- 

ness, and  elasticity  are  most  needed,  instead 
of  tending  to  make  the  diaph  ragm  more  yield- 

ing, mobile,  and  inelastic.     I  have  found  that 
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a  flat  disk-like  surface  when  thns  strength- 
ened transmits  vibrations  more  crisply  and 

sharply  and  more  accurately  and  faithfully 
than  when  such  a  disk  is  without  distortions 

or  indentations  and  more  crisply,  sharply,  ac- 
curately, and  faithfully  than  does  a  yielding, 

mobile,  and  inelastic  diaphragm  whosa  whole 
surface  is  not  flat  or  disk-like,  but  is  on  both 
sides  thrown  into  waves  or  undulations. 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is — 

1.  A  diaphragm  for  a  machine  for  record- 
ing or  reproducing  sound  or  speech,  consist- 
ing of  a  metallic  disk  having  a  flat  operative 

surface  provided  with  shallow  distortions  con- 
centrically arranged,  the  distortions  being 

closer  together  near  the  center  of  the  disk. 
2.  A  diaphragm  for  a  machine  for  record- 

ing or  reproduciug  sound  or  speech  consist- 
ing of  a  metallic  disk  having  a  flat  operative 

surface  provided  with  concentric  rjngs  of  shal- 
low indentations,  substantially  as  set  forth. 

3.  A  diaphragm  for  a  machine  for  record- 
ing or  reproducing  sound  or  speech  consist- 

ing of  a  metallic  disk  having  a  flat  operative 
surface  provided  with  concentric  rings  of  shal- 

low  indentations,  the  "rings  Being  closer  to- 
gether near  the  center  of  the  disk,  substan- 

tially as  set  forth. 
4.  A  diaphragm  for  a  machine  for  record- 

ing or  reproducing  sound  or  speech  consist- 
ing of  a  metallic  disk  having  a  flat  operative 

surface  provided  with  continuous  concentric 
shallow  indentations,  the  indentations  FeTng 
closer  together  near  the  center  of  the  disk, 
substantially  as  set  forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

JOHN  C.  ENGLISH. 

Witnesses: 
EDVi^IN  Seger, 

Geo.  W.  Mills,  Jr. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  728,607,  dated  May  19,  1903. 

Application  filed  May  15,  1902.    Serial  No,  107,453.    (No  model.) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a 

citizen  of  tlie  United  States,  residing  at  New- 
ark, in  the  county  of  Essex  and  State  of  New 

5  Jersey,  have  invented  an  Improvement  in  Ap- 
paratusfor  Forming  Duplicate  Sound-Record 
Cylinders,  of  which  the  following  is  a  specifi- 
cation. 

The  object  of  my  invention  is  to  produce 
10  a  more  perfect  and  commercial  sound-record 

of  cylindrical  form  and  made  of  celluloid  or 
other  similar  or  suitable  material  than  it  has 

heretofore  been  possible  to  produce  in  an  ef- 
fort to  overcome  the  harsh  and  grating  sounds 

15  usually  incident  to  records  of  celluloid. 
In  an  application  of  even  date  and  copend- 

ing herewith  I  have  illustrated  and  described 
a  metal  matrix  suitable  for  my  present  in- 
vention. 

20  In  carrying  out  my  invention  the  blank  of 
celluloid  or  other  suitable  material  is  prefer- 

ably made  with  inturned  ends  of  varying  di- 
ameters to  agree  with  and  fit  the  taper  man- 

drel of  the  reproducing- machine,  and  this 
25  blank  is  pa.ssedinto  the  matrix  from  the  lower 

open  end.  The  matrix  is  then  received  upon 
a  suitable  base,  also  formed  to  receive  one  end 
of  the  blank,  and  the  base  and  the  matrix  are 
to  be  connected  so  as  to  form  an  air-tight 

30  joint.  The  base  is  provided  with  means  for 

exhausting  the  air  and  anj'^  moisture  that 
there  may  be  between  the  outer  surface  of 
the  celluloid  blank  and  the  inner  surface  of 
the  matrix  and  for  maintaining  the  vacuum 
after  the  same  has  been  established.  Before 
effecting  this  vacuum  I  insert  elastic  washers 
within  and  at  the  respective  ends  of  the  cel- 

luloid blank  as  the  same  is  in  position  within 
the  matrix  and  upon  the  base,  and  spring-ac- 

tuated tension-rods  serve  to  force  the  elastic 
washers  against  the  respective  ends  of  the 
celluloid  blank,  the  matrix,  and  the  base,  thus 
forming  an  air-tight  joint  at  the  ends  of  the 
blank  not  only  as  the  vacuum  is  being  ef- 

45  fected,  but  to  prevent  the  ingress  of  fluid  un- 
der pressure  afterward  employed.  Between 

the  spring-actuated  tension-rods  and  the  elas- 
tic washers  I  prefer  to  employ  clamping-rings 

as  seats  for  the  ends  of  said  tension-rods  and 
50  for  the  purpose  of  holding  and  forcing  the 

elastic  washers  to  place.  This  apparatus  is 
then  placed  in  the  receptacle  having  a  re- 

movable cover,  and  through  a  pipe  of  the 
cover  steam  or  hot  water  is  introduced  into 
the  receptacle  and  within  the  blank  to  soften  55 
the  same  and  force  the  blank  outward  into 
the  interstices  of  the  matrix  to  produce  the 
reverse  of  the  matrix  and  make  a  duplicate 
sound-record  of  cylindrical  form.  This  is  af- 

terward cooled  and  removed.  60 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion and  partial  elevation  representing  the 

complete  apparatus  and  parts  employed  by 
me  for  carrying  out  my  method  of  forming 
duplicate  sound-record  cylinders  of  celluloid  65 
or  similar  material.  Fig.  2  is  a  vertical  sec- 

tion and  partial  elevation  of  the  parts  directly 
associated  for  the  purpose  of  effecting  the 
vacuum,  and  Fig.  3  is  an  inverted  plan  of  the 
upper  clamping-ring.  70 

The  matrix  emploj^ed  comprises  a  ring  or 
annnluscat  the  lower  end,  a  ring  or  annulus 
d  at  the  upper  end,  and  an  intervening  elee- 
trodeposited  cylinder  e,  the  said  parts  c  d  e 
forming  an  integral  whole  or  matrix  in  which  75 
the  blank/  is  received,  (referring  to  Fig.  2,) 
and  after  the  insertion  into  the  matrix  of  the 
celluloid  blank  the  matrix  is  secured  by  the 
screws  4  to  a  base  g,  which  base  is  provided 
with  a  flange  interiorly  threaded  in  -part  and  80 
to  which  the  base-block  li  is  secured  by  screw- 

ing the  parts  together  with  an  intervening 
washer,  which  forms  an  air-tight  joint.  It 
will  be  noticed  that  in  the  base  of  the  matrix 
there  is  an  annular  groove,  and  in  this  I  place  85 
a  packing-ring  7,  and  the  adjacent  surface  of 
the  base  g  is  preferably  made  with  shallow 
concentric  grooves,  so  that  when  the  matrix 
and  the  base  g  are  connected  by  the  screws 
4  the  packing  7  fills  the  grooves  and  at  this  90 
point  also  makes  an  air-tight  joint.  In  the 
center  of  the  base  there  is  a  tap-screw  9,  pass- 

ing through  the  base,  with  the  head  above 
the  base,  and  a  washer,  preferably  of  elastic 
character,  between  the  head  and  the  base,  and  95 
this  screw  is  made  with  a  conical  end,  and 

the  center  of  the  base-block  is  perforated,  the 
upper  end  of  the  perforation  being  conical  to 
receive  the  conical  end  of  the  tap-screw  9. 

Within  the  celluloid  blank /and  at  the  re-  100 
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spective  ends  (see  also  Fig.  1)  are  flexible  or 
elastic  material  washers  10  11,  covered  by 
clamping-rings  i  h,  and  between  said  clamp- 

ing-rings I  employ  spiing-actuated  tension- 
5  rods  m,  the  office  of  which  is  to  press  the 

clarapiug-rings  apart  and  press  the  flexible 
or  elastic  washers  10  11  against  the  respec- 

tive ends  of  the  celluloid  blank  and  the  ma- 
trix at  one  end  and  the  base  g  at  the  other 

lo  end,  so  as  to  effectually  close  off  the  .joint  be- 
tween the  ends  of  the  celluloid  blank  and  the 

matrix  and  base,  and  so  prevent  the  entrance 
of  air  or  of  any  material  that  may  be  within 
the  blank  passing  between  the  surface  of  the 

15  blank  and  the  surface  of  the  matrix.  These 
clamping-rings  i  k  are  preferably  made  in 
two  parts  for  readj^  insertion  within  the  ma- 

trix and  celluloid  blank,  and  they  are  pref- 
erably provided  upon  theirsurfaces  contacted 

20  with  by  the  spring-actuated  extension-rods  m 
with  recesses  into  which  the  ends  of  said  ex- 

tension-rods pass,  so  as  to  prevent  their  shift- 
ing from  the  position  in  which  they  are  placed. 

Through  the  base  g  there  are  apertures  8, 
25  which  vertically  agree  with  the  line  of  divi- 

sion between  the  inner  surface  of  the  matrix 

eand  the  outer  surface  of  the  celluloid  blank', 
and  before  the  parts  are  inserted  into  the  re- 

ceptacle n  I  apply  a  device  0  for  exhausting 
30  air  to  the  lower  surface  of  the  base-block  h, 

adjacent  to  the  central  opening  therein  and 
preferably  in  a  recess  provided  therefor,  and 
at  the  same  time  I  loosen  the  tap-screw  9,  so 
as  to  exhaust  any  air  that  there  may  be  be- 

35  tween  the  juxtaposed  surfaces  of  the  matrix 
and  blank  of  celluloid  or  similar  material  and 
to  remove  also  any  moisture  that  there  may 
be  between  said  surfaces,  thus  preparing  for 
close  and  intimate  contact  of  said  surfaces 

40  during  the  further  treatment  of  the  blank. 
Upon  exhausting  this  air  and  removing  the 
moisture  the  tap-screw  9  is  forced  tightly  down 
to  its  seat  to  close  off  the  opening  in  the  base- 
block  7i  and  complete  the  seal  of  the  parts. 

45  The  apparatus  is  then  placed  in  the  recepta- 
cle n,  the  removable  cover  is  fastened  there- 
on, and  through  the  pipe  12  in  the  cover  steam 

or  hot  water  is  introduced  into  the  receptacle 
and  within  the  celluloid  blank  and  against 

50  the  inner  surface  thereof  and  pressure  is  ap- 
plied, the  heat  softening  the  blank  and  the 

pressure  forcing  the  same  outward  into  all  the 
delicate  interstices  of  the  matrix  and  at  the 

same  time  forcing  the  turned-over  end  of  the 
55  celluloid  blank  against  the  matrix  to  receive 

the  impression  of  the  same,  the  intimate  con- 
tact thus  effected  being  made  possible  and 

insured  b}'  the  previous  removal  of  the  air  and 
moisture  from  the  juxtaposed  surfaces  of  the 

60  matrix  and  blank.  I  do  not  limit  myself  to 
the  use  of  steam  or  hot  water,  as  any  fluid 
under  pressure  and  in  the  presence  of  heat 
may  serve  an  equal  purpose.  After  maintain- 

ing the  pressure  and  heat  for  the  desired  pe- 
65  riod  the  celluloid  duplicate  sound-record  is 

cooled,  preferablj'  by  the  introduction  of  cold 
water.     This  fixes  the  celluloid  or  similar  ma- 

terial, reduces  it  to  its  normal  non- plastic 
condition,  causes  a  slight  shrinkage  or  con- 

traction of  the  same,  which  appreciably  sepa-  70 
rates  the  surface  of  the  duplicate  sound-rec- 

ord cylinder  from  the  surface  of  the  matrix. 
The  apparatus  is  then  removed  from  the  re- 

ceptacle n  and  the  parts  separated,  and  the 
duplicate  sound-record  cylinder  taken  out  of  75 
the  matrix,  the  same  then  becoming  a  finished 
article  of  commerce. 

It  is  to  be  understood  that  the  apparatus 
before  referred  to  and  into  which  the  matrix, 
its  base,  and  the  celluloid  blank  are  placed  is  80 
preferably  to  be  of  such  a  size  that  a  number 
of  said  matrices  each  containing  a  celluloid 
blank  may  be  placed  in  said  apparatus,  so 
that  a  number  of  duplicate  sound-record  cyl- 

inders may  be  made  at  the  same  time.  The  85 
molding  of  a  record  with  a  smooth  and  per- 

fect surface  depends  upon  exhausting  the  air 
between  the  juxtaposed  surfaces  of  the  matrix 
and  celluloid-blank  cylinder  before  the  appli- 

cation of  heat  and  pressure  to  soften  and  force  90 
the  material  into  intimate  contact  with  the 
matrix-surface;  otherwise  any  air  or  gases 
or  moisture  that  may  exude  from  the  molding 
composition  during  the  application  of  heat 
and  pressure  will  lodge  between  the  matrix  95 
and  material  and  cause  the  surface  of  the  rec- 

ord-cylinder to  yield  an  imperfect  reproduc- 
tion in  which  crackling  and  hissing  sounds 

are  in  evidence. 
Previous  to  inserting  the  blank  of  celluloid  10 

or  other  suitable  material  in  the  matrix  and 

applying  thereto  heat  and  pressure  I  may 
prefer  to  treat  the  surface  thereof  with  the 
solvent  preparation  described  in  Letters  Pat- 

ent granted  to  me  December  4,  1900,  No.  105 
662,961,  so  as  to  slightly  soften  the  surface 
and  insure  the  most  intimate  contact. 

I  claim  as  my  invention — 
1.  The  combination  with  an  electrodeposit 

matrix  having  integral  ring-like  ends,  the  ap-  i  ro 
erture  in  the  upper  of  which  is  of  less  diame- 

ter than  the  inner  diameter  of  the  matrix,  of 
a  base  to  which  the  matrix  is  secured  and 
within  and  between  which  matrix  and  base 

the  celluloid  blank  is  received,  a  base-block  115 
adapted  to  be  connected  to  the  base,  means 

for  closing  the  respective  ends  of  the  cellu- 
loid blank  in  their  relation  to  the  matrix  and 

the  base  so  as  to  prevent  ingress  of  fluid  be- 
tween the  juxtaposed  surfaces  of  the  matrix  120 

and  blank,  means  for  exhausting  the  air  and 
removing  moisture  from  between  said  juxta- 

posed surfaces  and  for  thereafter  sealing  the 
same,  and  means  for  applying  heat  and  pres- 

sure against  the  celluloid  blank  for  softening  1 25 
and  forcing  the  same  into  intimate  contact 
with  the  surface  of  the  matrix,  substantially 
as  set  forth. 

2.  The  combination  with  an  electrodeposit 
matrix  having  integral  ring-like  ends,  the  ap-  130 
erture  in  the  upper  of  which  is  of  less  diameter 
than  the  inner  diameter  of  the  matrix,  of  a 
base  to  which  the  matrix  is  secured  and  within 

I  and  between  which  matrix  and  base  the  eel- 
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Inloid  blank  is  received,  a  base-block  adapt- 
ed to  be  connected  to  the  base,  packings  for 

forming  air-tight  joints  between  the  base  and 
base-block  and  between  the  matrix  and  base, 

S  there  being  perforations  in  the  base  in  line 
with  the  inner  surface  of  the  matrix,  and  a 
central  perforation  in  the  base-block  having 
a  conical  seat,  a  tap-screw  passing  through 
the  base  with  a  conical  end  seated  in  the  base- 

;o  block,  its  head  above  the  base  and  an  inter- 
vening washer,  flexible  or  elastic  material 

washers  within  and  at  the  respective  ends  of 
the  celluloid  blank  covering  the  meeting 
edges  of  said  blank  with  the  matrix  and  base, 

1 5  clamping-rings  against  said  flexible  or  elastic 
washers  and  spring-actuated  extension-rods 
between  said  clamping-rings  tending  to  force 
the  elastic-material  washers  to  their  seats, 
substantially  as  and   for  the   purposes  set 

2o  forth. 

3.  The  combination  with  an  electrodeposit 
matrix  comprising  a  body  of  electrodeposited 
metal  carrying  upon  its  inner  surface  the 
impression  of  the  record-cylinder  and   ends 

25  formed  of  rings  or  annuli  connected  with  the 
body  and  forming  an  integral  matrix,  said 
matrix  having  an  opening  at  one  end  of  the 
full  internal  diameter  and  a  contracted 

opening  at  the  other  end  and  adapted  to  re- 
30  ceive  a  blank  passed  into  the  matrix  at  the 

larger  open  end,  of  a  base  and  means  for  se- 
curing the   matrix   at  its  larger   open   end 

thereto,  said  base  and  outer  matrix  end  be- 
•  ing  so  constructed  as  to  receive  the  ends  of 

35  the  celluloid  blank,  a  base-block  to  which 
the  base  is  secured,  and  means  for  forming 
air-tight  joints  between  the  matrix  and  base 
and  between  the  base  and  the  base-block, 
elastic  devices  and  pressure  devices  within 

40  and  at  the  ends  of  the  celluloid  blank  and 
matrix  for  sealing  the  joints  of  the  celluloid 
blank  with  the  matrix  and  base,  means  for 
exhausting  air  between  the  juxtaposed  sur- 

faces of  the  matrix  and  blank  and  for  seal- 
45  ing  the  same,  means  for  applying  heat  and 

pressure  within  the  celluloid  blank  to  soften 
the  same  and  to  force  the  celluloid  into  in- 

timate contact  with  the  interstices  of  the 

matrix,  and  for  thereafter  cooling  the  cellu- 
loid for  the  removal  of  the  finished  duplicate  50 

sound-record  cylinder,  substantially  as  set 
forth. 

4.  The  combination  with  an  electrodeposit 
matrix,  comprisingabodyof  electrodeposited 
metal  carrying  upon  its  inner  surface  the  55 

impression  of  the  recoi'd-cylinder  and  ends 
formed  of  rings  or  annuli  connected  with  the 

body  and  forming  an  integi'al  matrix,  said 
matrix  having  an  opening  at  one  end  of  the 
full  internal  diameter  and  a  contracted  open-  60 
ing  at  the  other  end,  a  tapering  internal  por- 

tion and  shoulder  and  adapted  to  receive  a 

blank  passed  into  the  mati'ix  at  the  larger 
open  end,  of  a  base  and  means  for  securing 
the  matrix  at  its  larger  open  end  thereto,  65 
said  base  being  so  constructed  as  to  receive 
the  one  end  of  the  celluloid  blank  and  said 

tapering  portion  the  other  end,  a  base-block 
to  which  the  base  is  secured,  and  means  for 
forming  air-tight  joints  between  the  matrix  70 
and  base  and  between  the  base  and  the  base- 
block,  elastic  devices  and  pressure  devices 
within  and  at  the  ends  of  the  celluloid  blank 

and  matrix  for  sealing  the  joints  of  the  cel- 
luloid blank  with  the  matrix  and  base,  means  75 

for  exhausting  air  between  the  juxtaposed 
surfaces  of  the  matrix  and  blank  and  for 
sealing  the  same,  means  for  applying  heat 
and  pressure  within  the  celluloid  blank  to 
soften  the  same  and  to  force  the  celluloid  80 
into  intimate  contact  with  the  interstices  of 
the  matrix,  and  for  thereafter  cooling  the 
celluloid  for  the  removal  of  the  finished  du- 

plicate sound-record  cylinder,  substantially 
as  set  forth. 

Signed  by  me  this  6th  day  of  May,  1902. 
ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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SPECIFICATION  forxning  part  of  Letters  Patent  No.  728,704,  dated  May  19,  1903. 

Application  filed  July  28,  1902.    Serial  No.  117,387.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  D.  Gleason, 

a.  citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 

5  certain  Improvements  in  Sound -Boxes  for 
Talking-Machines,  of  which  the  following  is 
a  specification. 

The  object  of  my  invention  is  to  provide  a 
cheap  and  simple  construction  of  sound-box 

10  for  talking-machines, whereby  the  stylus-arm 
will  be  provided  with  an  elastic  mounting  of 
such  character  that  the  vibrations  imparted 
to  the  stylus  by  the  record  will  be  faithfullj' 
transmitted  to  and  reproduced  by  the  dia- 

15  phragm  of  the  sound-box.  This  object  I  at- 
tain by  rendering  elastic  or  resilient  a  por- 

tion of  the  diaghragm-casing  and  mounting 
the  stylus-arm  upon  this  elastic  or  resilient 
portion  of  the  casing. 

20  In  the  accompanying  drawings.  Figures  1 
to  8,  inclusive,  are  sectional  views  of  sound- 

boxes, illustrating  different  constructions  of 
the  same  in  accordance  with  my  invention; 
Figs.  9  to  12,  inclusive,  are  side  elevations 
of  the  sound-boxes  shown  in  Figs.  1,  2,  3,  and 
4,  respectively.  Fig.  13  is  a  face  view  of  the 
sound-box  shown  in  Fig.  5.  Fig.  14  is  a  bot- 

tom view  of  the  sound-box  shown  in  Fig.  6. 
Fig.  15  is  a  face  view  of  the  sound-box  shown 
in  Fig.  7,  and  Fig.  16  is  a  face  view  of  the 
sound-box  shown  in  Fig.  8. 

The  sound-box  in  each  case  consists  of  a 
tubular  stem  1  with  enlarged  or  cup-shaped 
end  2,  and  in  the  latter  portion  of  the  sound- 

box the  diaphragm  3  is  mounted  in  any  or- 
dinary or  appropriate  manner. 

In  the  structures  shown  iu  Figs.  1,  2,  3,  5, 
G,  and  7  the  diaphragm  is  mounted  between 

inner  and  outer  elastic  rings  or  washers  3', 
the  outer  ring  being  fitted  to  an  internal  an- 

nular recess  in  the  casing  2,  and  in  the  struc- 
ture shown  in  Fig.  4  the  diaphragm  rests  on 

an  internal  annular  shoulder  and  is  retained 

thereon  by  an  outer  ring  3-^,   while  in  the 
45  sound-box  shown  in  Fig.  8  a  special  form  of 

mounting  for  the  diaphragm  is  adopted,  which 
will  be  hereinafter  described. 

The  stylus  arm  or  lever  4  of  the  sound-box 
bears  upon  or  is  connected  to  the  central  por- 

50  tion  of  the  diaphragm  3,  and  the  outwardly- 

projecting  portion  of  said  stylus  arm  or  lever 
carries  the  detachable  stylus  5. 

The  stj^lus-arm  is  mounted  upon  a  portion 
of  the  diaphragm-casing  which  is  rendered 
elastic  by  reason  of  a  special  construction  of  55 
this  portion  of  the  casing,  so  that  while  the 
stylus-arm  is  normally  held  in  a  neutral  po- 

sition it  can  vibrate  with  the  desired  amount 
of  freedom  when  the  stylus  5  is  acted  upon 
by  the  walls  of  the  undulating  or  wave-like  60 
groove  of  the  record,  these  vibrations  being 
transmitted  to  the  diaphragm  3,  so  as  to 
cause  reproduction  of  the  sounds  whereby 
the  record  was  made. 

As  shown  in  Figs.  1  and  9,  that  portion  of  65 
the  cup-shaped  end  of  the  sound-box  casing 
which   carries   the   stylus -arm  is   rendered 
elastic  by  forming  therein  a  segmental  slot  6, 
between  which  and  the  outer  edge  of  the  casing 
intervenesa  band 7  to  which  the  stylus-arm  is  70 
secured,  the  latter  result  being  attained  in  this 
structure  by  reducing  the  diameter  of  the 
stylus-arm,  so  as  to  form  a  shoulder  for  bear- 

ing upon  the  outer  face  of  the  band  7,  and 
threading  the  reduced  portion  of  the  arm  for  75 
the  reception  of  a  nut  8, which  bears  upon  the 
inner  face  of  the  band,  and  thereby  serves 

to  properly  secure  the  stylus-arm  thereto. 
In  that  form  of  sound-box  shown  in  Figs.  2 

and  10  slots  9  are  formed  in  the  casing  2  on  80 
each  side  of  a  central  band  10,  which  carries 
the  stylus  -  lever,  and  in  the  construction 
shown  in  Figs.  3  and  11  a  recess  is  formed 
iu  one  side  of  the  casing  2,  so  as  to  reduce 
this  portion  of  the  casing  to  the  condition  of  85 
a  diaphragm  11,  to  which  the  stylus-arm  is 
secured,  this  diaphragm  being  so  thin  as  to 
provide  the  desired  elastic  mounting  for  the 

stylus-arm. 
The  casing  2  of  the  sound-box  shown  in  90 

Figs.  4  and  12  has  a  projecting  top  flange  12, 
upon  which  the  stjdus-arm  4  is  directly 
mounted  by  soldering  or  brazing  it  thereto; 
but  that  portion  of  the  flange  which  carries 
the  stylus-arm  is  rendered  properly  elastic  or  95 
resilient  by  forming  in  the  casing  2,  immedi- 

ately under  the  flange,  a  segmental  slot  13. 
The  structure  shown  in  Figs.  5  and  13  also 

has  a  projecting  top  flange  on  the  casing  2 
of  the  sound-box  and  a  stylus-arm  4  mounted  100 
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upon  said  flange,  that  portion  of  the  flange 
which  carries  the  stylus-arm  being  in  this 
case  separated  from  the  casing  2  by  means  of  a 
segmental  slot  14:,formed  in  the  flange  instead 

5  of  in  the  casing. 
The  sound-box  shown  in  Figs.  6  and  14  is 

substantially  similar  to  that  shown  in  Figs. 
1  and  9,  with  the  exception  that  the  stylus- 
arm  4  is  directly  secured  to  the  upper  edge 

o  of  the  elastic  band  7  of  the  casing  by  solder- 
ing or  brazing  instead  of  passing  through  said 

elastic  band. 
In  the  structure  shown  in  Figs.  7  and  15 

the  desired  elasticity  is  imparted  to  that  por- 
tion of  the  casing  2  which  carries  the  stylus- 

arm  by  reducing  the  thickness  of  the  entire 
easing  on  that  side  upon  which  the  stylus- 
arm  is  mounted  instead  of  providing  a  local 
reduction  in  the  thickness,  as  in  the  sound- 

box shown  in  Figs.  3  and  11. 
In  the  structure  shown  in  Figs.  8  and  16 

the  casing  2  of  the  sound-box  has  formed 
upon  ita  hollow  annular  rim  15,the  upper  and 
lower  portions  of  which  are  separated  from 
each  other  throughout  the  greater  portion  of 
the  extent  of  the  rim  by  means  of  a  horizontal 
slot  or  saw-kerf  16,  which  serves  not  onlj'  to 
render  elastic  or  resilient  that  portion  upon 
which  the  stylus-arm  is  mounted,  but  also 
serves  to  retain  in  position  the  diaphragm  3, 
the  latter  being  inserted  in  the  slot  or  kerf 
formed  in  the  hollow  rib  15  and  being,  if  de- 

sired, securely  clamped  in  position  by  means 
of  screws  17,  which  are  located  so  far  apart 

35  as  not  to  detract  from  the  desired  elasticity 
of  that  portion  of  the  rim  which  carries  the 
stylus-arm. 

It  will  be  noted  that  in  all  of  the  construc- 
tions shown  the  annular  flange  of  the  sound- 

40  box  casing  projects  outwardly  beyond  the 
diaphragm,  and  the  stylus-lever  is  mounted 
upon  tills  outwardly  -  projecting  flange,  so 
that  the  stylus  occupies  a  plane  considerably 
beyond  the  plane  of  the  diaphragm,  whereby 

45  there  is  a  sufficient  body  of  metal  in  the 
flange  between  the  stylus-lever  and  the  dia- 

phragm to  permit  of  the  recessing  or  slotting 
of  the  flange  in  order  to  provide  an  elastic 
support  for  the  stylus-lever,  thus  rendering 

50  unnecessary  the  employment  of  a  special  and 
independent  piece  as  a  mounting  for  said  le- 

ver and  to  that  extent  simplifying  and  cheap- 
ening the   construction   of   the  sound-box. 

m 

20 

25 

30 

This  projecting  flange  of  the  sound-box  is, 
moreover,  without  any  joint.  Hence  the  op-  55 
eration  of  the  sound-box  is  improved,  as  such 
joints  are  apt  to  become  loose,  and  thereby 
permit  vibrations  of  the  stylus-lever  other 
than  those  derived  from  the  undulations  of 
the  record.  60 
Having  thus  described  my  invention,  I 

claim  and  desire  to  secure  by  Letters  Pat- 

ent— 

1.  A  sound-box  for  talking-machines  hav- 
ing a  diaphragm  and  a  casing  therefor  with  65 

projecting  side  walls  which  constitute  an 
integral  ring,  a  part  of  the  wall  being  ren- 

dered yielding,  and  a  stylus-lever  rigidly  con- 
nected with  saidyieldingportionof  thesound- 

box  walls,  substantially  as  specifled.  70 
2.  A  sound-box  for  talking-machines  hav- 

ing a  diaphragm  and  a  cup-like  easing  there- 
for having  sides  projecting  beyond  said  dia- 

phragm, said  projecting  sides  of  the  casing 
being  without  joint  therein,  and  a  stylus-le-  75 
ver  rigidly  mounted  upon  said  jointless  pro- 

jecting side  of  the  casing,  which  is  slotted  or 
recessed  to  render  it  elastic,  substantially  as 

specified. 
3.  A  sound-box  for  talking-machines  hav-  80 

ing  a  cup-like  casing  made  in  one  piece,  a  dia- 
phragm mounted  in  said  cup,  and  a  stylus- 

lever  rigidly  mounted  directly  upon  a  side  of 
the  cup  which  projects  beyond  the  diaphragm, 
substantially  as  specifled.  85 

4.  A  sound-box  for  talking-machines  hav- 
ing a  cup-like  casing  made  in  one  piece,  a  dia- 

phragm mounted  in  said  cup,  and  a  stylus- 
lever  mounted  upon  a  side  of  the  cup  which 
projects  beyond  the  diaphragm,  said  side  of  90 
the  cup  being  slotted  or  recessed  to  render 
elastic  that  portion  of  it  which  carries  the 

i  stylus-lever,  substantially  as  specified. 
5.  A  sound-box  for  talking-machines  hav- 

ing a  casing  with  hollow  rib  slotted  for  the  95 
reception  of  the  diaphragm,  and  a  stylus-le- 

ver mounted  upon  said  slotted  rib,  substan- 
tially as  specified. 

In  testimony  whereof  I  have  signed   mj^ 
name  to  this  specification  in  the  presence  of  100 
two  subscribing  witnesses. 

EDWARD  D.  GLEASON. 

Witnesses: 
F.  E.  Bechtold, 
Jos.  II.  Klein. 
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United  States  Patent  Office, 

FRANCIS  W.  H.  CLAY,  OF  CINCINNATI,  OHIO. 

PROCESS  OF  MAKING  SOUND-REPRODUCING   RECORDS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  728,867,  dated  May  26, 1903. 

Application  filed  February  15)  1901.    Serial  No,  47,389.    (No  specimens,) 

To  all  whom  it  may.  concern: 
Be  it  known  that  I,  Francis  W.  H.  Clay, 

a  citizen  of  the  United  States,  and  a  resident 
of  Cincinnati,  in  the  State  of  Ohio,  have 

5  invented  a  certain  new  and  useful  Process 
of  Making  Sound-Reproducing  Records,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  the  recording  and 

reproducing  of  sound;  and  it  consists,  pri- 
lo  marily,  in  the  process  of  photographing  the 

movements  of  sounding  bodies  and  reducing 
the  photographic  record  to  a  form  to  actuate 
a  reproducer  by  the  employment  of  chemical 
agencies. 

^5      It  also  consists  in  the  record  produced  and 
in  certain  other  features  hereinafterset  forth. 

In  the  present  phase  of  my  process  the 
photorecord  is  made  on  a  flat  film  of  disk 
form,  and  for  carrying  out  the  process  I  have 

ao  invented  the  apparatus  illustrated  in  the  ac- 
companying drawings. 

Figure  I  is  a  vertical  section  of  the  expos- 
ing-box,  showing  the  recording-machine  in 
side  elevation.     Fig.  II  is  a  vertical  section 

95  at  right  angles  to  that  in  Fig.  I  of  the  tube 
containing  one  form  of  an  actuating-mirror, 
showing  the  latter  on  its  pivots.  Fig.  Ill  is 
a  section  of  another  and  more  preferred  form 
of  the  actuating  vibrating  diaphragm  and  its 

JO  attached  mirror  and  the  telescope  for  the 
same.  Fig.  IV  is  a  plan  view  of  the  photo- 

graphed record.  Figs.  V,  VI,  VII,  VIII  are 
sectional,  views  of  the  gelatin  films  in  several 
forms  of  the  development  hereinafter  speci- 

35  fied.  Fig.  IX  is  a  perspective  view  of  a  por- 
tion of  gelatin  record-ribbon.  Fig.  X  is  a  sec- 

tional view  of  a  form  of  record  made  up  of 
the  said  ribbbn  for  reproduction.  Figs.  XI, 
XII  are  perspective  views  of  two  other  forms 

40  of  arranging  the  ribbon-record  for  reproduc- 
tion. Fig.  XIII  representssomesound-waves. 

In  the  drawings.  Fig.  I,  the  dark  box  1  eon- 
tains  a  circular  revolving  table  2,  upon  which 
is  placed  the  photographically-sensitive  plate 

45  or  film  3.  This  table  moves  in  such  a  way 
as  to  cause  the  point  of  incidence  of  a  ray  of 
light  entering  at  41  to  travel  over  the  film  in 
a  general  spiral  path.  The  table  2  has  its 
spindle  6  jonrnaled  in  a  block  5,  which  slides 

50  and  is  supported  by  guide-flanges  S'' in  grooves 
i*"  in  the  two  parallel  guide-bars  4,  (which  lat- 

ter are  of  the  sectional  shape  shown  at  4*.) 

The  sliding  block  5  carries  the  depending 
bracket  8,  in  which  are  journaled  the  shaft  6 
of  the  table  and  a  screw  and  shaft  11,  which  55 

carry,  respectively,  the  bevel  gear-wheels  7  9 
and  the  spnr-wheel  10.  The  screw  11  engages 
a  split  nut  12,  mounted  on  a  pivot  12*  on  the 
strut  14,  so  that  it  may  open  and  allow  the 
screw  11,  and  therefore  the  bracket  8,  the  block  60 
5,  and  table  2,  to  freely  slide  to  and  fro.  The 
wheel  10  engages  a  long  pinion  15,  carried  on 
the  shaft  16,  and  this  latter  is  driven  by  the 
motor  M.  The  table  and  the  film  then  revolve 

and  advance  under  the  light-ray  as  required.  65 
This  motion  for  the  principal  purpose  of  the 
process  must  vary  in  speed,  so  that  at  all 
times  the  point  ncder  the  impinging  light- 
ray  moves  at  a  constant  rate.  Directly  un- 

der the  point  of  incidence  of  the  ray  41  is  a  70 
brush-wheel  or  friction-wheel  17,  mounted  on 
a  shaft  18,  which  carries  also  the  spur-wheel 
19,  which  impels  the  pinion  20  of  the  friction- 
governor  21  22.  The  disk  22  of  the  latter  is 
in  contact  with  the  rubber  23,  which  is  regu-  75 
lated  in  position  by  the  screw  24  and  nut  25, 
the  spring  26  holding  it  forward  against  the 
nut.  The  path  of  the  light-ray  then  moves 
at  constant  speed  by  the  well-known  action 
of  the  governor.  In  case  it  is  desired  to  re-  80 
volve  the  table  2  at  a  constant  rotary  speed 
the  set-screw  on  the  wheel  19  is  loosened,  and 
the  wheel  30  on  the  driving-shaft  16  is  brought 
in  mesh  with  the  auxiliary  pinion  29  to  drive 
the  governor.  85 

The  sound-receiving  diaphragm  32  is  in- 
closed in  a  housing  30  31  between  rubber 

cushions  42.  At  its  center  is  erected  a  light 
flexible  strut  33,  which  is  attached  to  the  in- 

closing casing  of  a  camera  lucida  or  other  re-  90 
fleeting-mirror  34,  which  is  mounted  on  deli- 

cate pivots  43,  as  shown  af  Fig.  II.  In  the 
side  of  the  housing  31  is  a  diescope  35  36  37, 
having  a  very  small  aperture  in  an  end  block 
38  and  carrying  a  lens  40  at  the  inner  end,  95 
The  focus  length  of  the  lens  is  such  that  the 
rays  come  to  a  focus  on  the  surface  of  the 
film  3  at  41  after  reflection  from  the  surface 

34.  The  direct  sun's  rays  or  the  rays  ol  an 
arc-light  are  directed  on  the  lens  40  through  lao 
the  aperture  38  by  a  reflector  39  on  a  pivot 
40.  It  will  be  plain  that  the  vibration  of  the 
diaphragm  32  due  to  sound-waves  will  oscil- 

late the  reflecting-surface  34  and  cause  tlie 
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point  of  incidence  41  of  the  focused  light- rays 
to  move  radially  to  the  revolving  table  and 
film  a  distance  precisely  proportioned  to  the 
said  vibration  of  the  diaphragm,  for  the  an- 

5  gular  vibration  of  the  mirror  is  the  antitan- 
gent  of  the  rectilinear  vertical  motion  of  strut 
33,  while  the  lateral  play  of  the  ray  at  41  is 
the  tangent  of  the  same  angle  multiplied  by 
the  distance  of  the  mirror  therefrom,  which 

lo  is  a  constant.  It  is  also  plain  that  the  am- 
plitude of  lateral  vibration  of  the  point  of 

incidence  may  be  regulated  at  will  by  chang- 
ing the  said  distance  of  the  mirror  from  the 

film.    The  thickness  of  the  photographed  line 
IS  is  regulated  by  the  size  of  the  aperture  at  38. 

If  the  mirror  or  camera  lucida  34  be  nicely 
balanced  at  its  center  of  gravity,  it  is  found 
that  in  the  more  rapid  vibrations  the  mirror 
will  oscillate  about  its  own  gravity-axis,  and 

2o  therefore  is  absolutely  accurate,  whatever  re- 
tarding is  occasioned  by  its  inertia  occurring 

in  both  phases  of  the  vibration ;  but  in  slower 
vibrations  the  inaccuracy  in  the  pivot-points 
may  effect  the  light-ray's  motion.    Therefore 

^5  I  prefer  the  form  of  actuator  shown  at  Fig. 
III.  In  this  instance  a  rigid  strut  47,  mount- 

ed at  the  center  of  the  diaphragm  32*,  car- 
ries a  surface-mirror  46,  set  an  angle  less 

than  forty-five  degrees  to  the  line  from  the 
30  source  of  light.  When  this  reflector  moves 

forward  frorn  the  position  X  to  the  dotted- 

line  position  X',  it  is  plain  that  the  focus- 
point  y  rj'  of  the  reflected  rays  will  move  side- wise  a  greater  distance,  as  indicated.     This 

35  obtains  any  desired  amount  of  exaggeration 
in  the  vibration,  depending  on  the  angle  at 
which  the  mirror  is  set,  and  it  is  absolutely 
accurate  in  recording  the  motion  of  the  dia- 

phragm.   Theresultins:  "sound-photograph" 
40  is  illustrated  at  Fig.  IV.  After  the  ordinary 

development,  as  in  the  case  of  a  common  dry- 
plate,  the  photograph  becomes  a  laterally- 
undulating  black  or  opaque  line  proceeding 
in  a  generally  spiral  path  on  the  surface  and 

45  consisting  of  a  fine  powder  of  metallic  silver 
Huspended  in  the  outer  portion  of  the  film. 
This  line  is  to  be  formed  directly  into  a  groove 
or  a  ridge — that  is,  the  color  form  is  to  be 
made  into  a  material  shape  to  actuate  a  re- 

"jo  producing  instrument.  In  order  to  attain 
this  end,  I  iise  any  thick  gelatinous  material, 
such  as  gelatin,  which  when  sensitized  by 
ammonium  or  potassium  bichromate  has  the 
properly  of  becoming  insoluble  when  acted 

55  on  by  light.     This  may  be  done  in  several 
•    ways. 

First.  I  use  in  the  recording  the  specially- 
prepared  plate  shown  at  Fig.  V.  Ou  a  base 
51  is  placed  a  thick  sheet  of  pure  gelatin  50, 

60  and  on  this  a  sensitive  silver-broinid  emul- 
sion 49.  After  the  photograph  is  made,  de- 

veloped, washed,  and  well  dried  this  double 
film  is  placed  in  a  potassium-bichromate  so- 

lution and  sensitized.     After  drying  in  the 
6s  dark  it  is  exposed  to  light  with  the  photo- 

graphside  up.  Thereupon  thegelatin,  which 
is  transparent,  becomes  insoluble,  while  that 

part  having  the  black  precipitate  in  it  and 
the  gelatin  under  it  are  protected  and  are 
still  soluble.  Now  if  we  treat  this  film  to  a  70 
bath  of  acid  the  lime  is  entirely  dissolved  ex- 

cept that  part  containing  silver,  and  this  part 
is  dissolved  also,  with  the  exception  of  the 
outer  skin  on  the  photograph.  (It  is  even 
possible  to  dissolve  the  entire  substance  con-  75 
taining  the  silver.) 

Second.  If  instead  of  the  acid-bath  we  place 
the  double  film  in  a  bath  of  hot  chrome-alum, 
the  black  portion  and  the  gelatin  under  it 
will  swell,  while  the  hardened  portions,  which  80 
have  been  in  the  clear,  will  not  absorb  water, 
and  the  result  will  be  a  high  ridge  along  the 
line,  as  at  48''  in  Fig.  VII.  Now  pour  upon 
this  a  plastic  material  and  allow  it  to  set.  It 
forms  a  plate  having  the  groove  ready  for  85 
commercial  use  for  reproducing. 

Third.  By  originally  sensitizing  the  thick 
part  of  the  film  50  with  bichromate,  then  cov- 

ering it  with  a  thin  coat  of  collodion  before 
superposing  the  silver  film  49,  I  may  proceed  90 
by  developing  and  drying  in  the  dark,  and 
then  reexposing  to  affect  the  thick  part  50, 
after  which  I  develop  the  whole  in  pure  ace- 

tic acid,  which  will  dissolve  away  the  whole 
top  film  49,  the  collodion  coat,  and  the  unex-  95 
posed  parts  of  the  under  film  50.  This  makes 
the  most  accurate  record.  It  may  be  dupli- 

cated by  using  it  as  a  matrix-die  to  form  a 
matrix  for  making  duplicates  for  commercial 
use.  100 

Still  another  method  of  reproducing  is  to 
dissolve  the  under  film  entirely  through  in 
the  acid-bath  when  the  result  is  to  separate 
the  gelatin  along  the  record-line  into  a  nar- 

row ribbon.  This  has  on  its  edge  the  sound-  T05 
record  and  is  arranged  for  reproduction  in  the 
manner  indicated  in  Figs.  IX,  X,  XI,  or  XII. 
The  form  of  Fig.  X  is  made  by  winding  the 
ribbon  54*  about  a  central  hub  56  with  its 
edge  seated  on  the  plate  57  and  having  be-  iro 
tween  its  layers  a  packing  55,  so  that  the 
record-ribbon  forms  a  spiral  ridge  with  the 
operating-surface  practically  all  in  a  plane,  or 
if  the  filling  55  be  wider  than  the  ribbon  54* 
of  course  the  resulting  record-surface  forms  115 
the  bottom  of  a  groove  instead  of  the  top  of 

a  ridge.  This  may  be  used  as  a  die.  How- 
ever, I  am  not  limited  to  the  mode  of  treat- 

ing the  sound-photograph.  The  treatment 
to  alter  the  elevation  of  the  record-liue  may  120 
be  varied  in  other  ways  still,  and  I  have 
shown  aud  claimed  a  more  direct  way  in  my 
copending  application.  Serial  No.  109,513, 
which  comes  under  the  broad  process  as  here- 

in set  forth.  125 
In  all  these  forms  the  essentials  of  the  proc- 

ess are  the  same — namely,  the  making  of  a 
line-record  by  the  use  of  a  vibrating  means 
having  no  inertia  and  the  forming  of  this  line 
into  an  undulating  surface  directly  in  an  i  ?o 
amorphous  material  and  without  the  use  of 
any  tools  or  other  instrumentality  than  chem- 

ical agents.  This  results  in  a  record  made 
with  absolute  accuracy,  not  affected  by  any 
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transferring  of  the  line  fiom  one  surface  to 
another,  and  being  formed  in  a  material  which 
of  its  own  nature  necessarily  takes  a  fluid 
form  having  no  granular,  striated,  or  crystal- 

5  line  structure  even  of  the  minutest  dimen- 
sions. The  sound-waves  represented  in  Fig. 

XIII  represent  the  relative  times  and  inten- 
sities of  the  several  distinct  impulses  in  a 

cycle  of  changes  felt  on  the  rcceiving-dia- 
lo  phragm  and  caused  by  the  sound-waves  in 

air.  The  curve  being  made  up  always  of  one 
fundamental  impulse-cusp  and  various  over- 

tone impulse-'^usps  c  c'/,  intermingled  regu- 
larrly  at  shorter  intervale,  it  is  evident  that 
the  record  will  not  be  faithful  if  the  record- 

ing agency  be  retarded  in  one  direction  more 
than  in  the  other  or  be  retarded  constantly 
enough  to  cause  the  omission  of  the  over- 

tone-cusps.    Also  if  the  operating -surface 
ao  formed  from  the  line-record  has  any  rough- 

ness this  must  appear  in  the  reproduction, 
and  hence  there  can  be  no  perfect  reproduc- 

tion of  sound-waves  where  the  record-line  is 
transferred  or  where  it  is  originally  made  by 

25  a  graving-tool  or  made  in  a  metal  by  acids, 
since  all  metals  are  crystalline  in  their  mi- 

nutest construction  and  are  left  in  that  form 
by  the  action  of  acids. 

It  will  be  understood  that  by  the  use  of  the 

terms  "gelatin"  or  "bichroraated  gelatin" 
herein  I  mean  any  substance  which  has  the 
described  property  of  becoming  insoluble  in 
the  presence  of  light  by  that  agency  of  any 
salt. 

The  apparatus  herein  described  and  the 
novel  double  film  of  gelatin  used  in  the  proc- 

ess and  herein  described  I  do  not  claim  here- 
in; but  the  same  will  be  claimed  in  other 

applications,  and  the  phase  of  the  process  re- 
40  suiting  in  the  ribbon  form  and  the  made-up 

disk-record,  as  illustrated  in  Fig.  10, 1  do  not 
claim  herein;  but  the  same  is  claimed  in  my 
copending  application,  Serial  No.  17,773, 
filed  May  23,  1900. 

45  What  I  claim  herein,  and  desire  to  protect 
by  Letters  Patent,  is  the  following: 

1.  The  process  of  making  sound-records  by 
photographing  the  movements  of  a  pencil  of 
light.actuated  by  sound-waves  and  caused  to 

50  impinge  on,  and  proceed  in  a  general  spiral 
path  over,  a  sensitive  film,  and  developing 
this  phototrace  to  produce  a  groove  of  uni- 

form width  having  lateral  undulations,  in  the 
said  film. 

2.  The  process  of  making  sound -records 
which  consists  in  vibrating  a  pencil  of  light 
in  consonance  with  the  movements  of  a  body 
actuated  by  sound-waves,  moving  an  amor- 

phous sensitized  film  under  the  point  of  in-  I 
60  cidence  of  the  pencil  so  that  it  travels  over  a 

spiral  path,  developing  this  trace  ot  the  light 
on  the  film  into  an  undulatitjc^ surface  in  tho 

film  by  chemical  means.  ' 
3.  The  process  of  makingsound-rocords  l)y  ! 

65  photographing  the  vibrations  of  a  sound-ac-  j 
tuated  pencil  of  light  impinging  on  the  su'-  j 
face  of  a  double  film  of  amorphous  material,  1 

30 

35 

55 

developing  this  trace  of  thelightinto  a  color 
form  as  an  opaque  line  on  the  upper  part  of 
the  film,  resensitizing  the  double  film,  reex-  70 
posing  to  harden  the  ̂ .l9ar  parts  of  the  film, 
and  then  bychemica-  'n 0a rjs  altering  the  rela- 

tive elevation  of  the  film  aL»ng  the  said  trace, 
to  form  a  rilievo  in  the  said  film  for  the  pur- 

pose of  actuating  aroproducing-stylus.  75 
4.  The  process  of  making  a  sound-repro- 

ducing record  by  photographing  the  motions 
of  a  sound-actuated  pencil  of  light  on  a  dou- 

ble gelatin  film  having  a  part  sensitized  to 
quick  action  of  light,  developing  to  render  80 
the  resulting  trace  opaque,  sensitizing  the 
film  anew  in  bichromate  of  potash,  reexpos- 
ing  the  film  to  harden  the  clear  portions  of 
the  same,  chemically  developing  to  alter  the 
relative  elevation  of  the  film  along  the  said  85 
trace,  and  taking  a  cast  of  the  resulting  form- 
line  on  the  film,  for  commercial  use  as  a  re- 
producing-record,  as  described. 

5.  The  process  of  making  sound-records  by 
photographing  the  trace  of  a  sound-actuated  90 
pencil  of  light  moving  in  a  general  spiral 
path,  on  the  upper  surface  of  a  double  film 
composed  of  silver-bromide  gelatin  and  bi- 
chromated  gelatin,  developing  the  trace  into 
a  black  line  on  the  upper  film,  reexposing  to  95 
atfect  the  under  film,  and  dissolving  out  the 
parts  protected  from  light  by  the  said  line  in 
the  compound  film,  to  form  a  groove  in  the 
said  compound  film. 

G.  A  sound-record  consisting  of  a  line  pho-  100 
tographically  traced  and  chemically  devel- 

oped into  a  groove  in  an  amorphous  mate- 
rial by  chemical  means,  the  said  line  being 

of  uniform  width  and  depth  and  having  lat- 
eral undulations.  105 

7.  A  sound -record  consisting  of  a  spiral 
path  having  lateral  undulations  and  con- 

stant widtli  and  elevation,  traced  ou  the  sur- 
face of  an  amorphous  material  bj'  the  action 

of  light  and  chemically  changed  in  elevation  no 
from  the  original  surface  of  the  said  material, 
as  described. 

8.  A  photophonogram  having  an  undula- 
tory  operating  -  surface  corresponding  to 
sound-waves  and  composed  of  an  amorphous  115 
material  rendered  insoluble  by  the  action  of 
light  and  formed  by  tracing  with  a  pencil  of 
light  and  dissolving  o\it  the  exposed  portions 
of  the  said  trace  to  form  a  groove. 

'■).  A  photophonogram  having  a  spirally-  120 
arranged  undulatory  operating-surface  in  the 
form  corresponding  to  .sound-wavesjind  com- 

posed of  an  amorphous  lUHtenal  rcMitieiod  in- 
soluble in  the  i)ort.ioQ.>5  surroun<)ii»'j;  said  un- 

dulating snrfHite  by  successive  oxposuios  to  i?5 
tiie  action  of  light. 

10.  A  .sound-reoord  consisting  of  a  double 
JiUn  of  gelatin  liaving  a  photograpliically- 
t raced  line  ol  uiululatiiig  fonn  ;vud  constant 
widlli  thereon,  tl'.e  tinrface  along  said  )inc  be-  lyt 
ing  dissolved  out  to  form  a  groove  in  the 

gelatin,  by  rendering  the  oLhei-  j);irts  o(  iLo 
gelatin  insoluble  by  the  action  of  \\'/,ht. 

11.  A sivi!nd-rccor<l  consisting  oi"  aspirally- 
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arranged  laterally- undulating  groove  in  a 
compound  sbeet  of  gelatin,  the  upper  surface 
of  said  sheet  being  blackened  by  the  action 
of  light  on  silver  bromide  and  the  gelatin 
under  the  same  being  dissolved  out  while  the 
rest  of  the  sheet  is  rendered  insoluble  by  the 
action  of  light. 

la  testimony  of  the  foregoing  I  hereunder 
sign  my  name  in  the  presence  of  two  wit- nesses. 

FRANCIS  W.  H.  CLAY. 
Witnesses: 

Bertha  O.  Ross, 
Chas.  H.  Urban. 
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To  cill  whoj-Kh  it  may  concern: 
Be  it  known  that  I,  Eugene  Joseph  Ro- 

mano, a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Seattle,  in  the  county 

5  of  King  and  State  of  Washington,  have  in- 
vented certain  new  and  useful  Improvements 

in  Instruments  for  Recording  and  Reproduc- 
ing Sound-Vibrations,  of  which  the  following 

is  a  specification. 
lo  My  invention  relates  to  instruments  for  re- 

cording and  reproducing  sound -vibrations, 
and  in  the  present  embodiment  has  special 
reference  to  devices  of  the  nature  above  men- 

tioned classified  as  "  multiple-tablet "  grapho- 
15  phones. 

Among  numerous  desirable  objects  attained 
by  my  invention  and  readily  comprehended 
from  the  accompanjnug  drawings  and  follow- 

ing specification  is  a  multiple-tablet  carrier 
JO  of  variable  and  comparatively  unlimited  ca- 

pacity, simple  and  inexpensive  constr notion, 
and  positive  and  reliable  action,  simplified 
and  elfective  means  for  operating  the  tablet- 
carrier,  like  mechanism  for  controlling  the 

25  correlative  movements  of  the  reproducer,  and 
preferi'ed  structural  featu  res  incidental  to  the 
embodiment  of  the  objects. 

With  reference  to  the  drawings  heretofore 
mentioned  and  included   as  a  part  of  this 

30  specification.  Figure  1  is  a  vertical  transverse 
section  of  the  upper  portion  of  a  case  on  lines 
p  of  Figs.  2  and  3,  disclosing  the  mechanism 
of  the  instru  ment  as  preferably  embodied  and 
viewed  as  the  arrows  fly.     Fig.  2  is  a  similar 

35  section  on  lines  x  //  of  Fig.  1  looking  as  the 
arrows  indicate.  Fig.  3  is  a  plan  view  of  the 
mechanisms  with  the  tablet-carrier  and  at- 

tendant parts  removed.  Fig.  4  is  a  vertical 
transverse  section,  on  large  scale,  taken  on 

40  line  Ic  n.  of  Fig.  3,  indicating  portions  of  the 
mechanism  adapted  to  automatically  control 
the  reciprocative  movements  of  the  carriage. 
Fig.  5  is  a  side  elevation  of  the  tablet-carrier, 
on  reduced  scale,  indicated  with  a  portion 

45  broken  away.  Fig.  6  is  a  similar  view  to  Fig. 
3,  on  large  scale.  Fig.  7  is  a  rear  elevation  of 
the  parts  disclosed  in  same,  on  like  scale. 
Fig.  8  is  an  elevation  of  the  rigiit-hand  end 
of  Fig.  7  with  the  case  removed,  and  Fig.  9 

50  is  a  sectional  elevation  on  lines  r  of  Figs.  G 
;ind  7  viewed  as  the  arrows  indicate. 

Like  characters  of  reference  indicate  corre- 

I  sponding  parts  throughout  the  several  views 
of  the  drawings. 

In  the  preferred  embodiment  of  my  inven-  55 
tion  the  reference  character  A  indicates  a  re- 

producer of  any  suitable  or  ordinarj"  construc- tion which  is  conveniently  rendered  operative 
for  the  inscription  or  transcription  of  a  tablet 
brought  to  cooperate  therewith  and  is  prefer-  60 
ably  supported  from  a  reciprocatablecarriage, 
as  a,  slidabl}'  mounted  upon  a  way,  as  2,  fixed 
in  a  suitable  frame  B. 

Related  to  the  reprodncer  is  a  movable  tab- 
let-carrier C,  whose  travel,  as  first  consid-  65 

ered,  involves  a  movement  of  the  mounted 
tablets  parallel  a  plane  radial  to  their  own 
axes  and  comprehends  any  form  of  a  device 
rendered  operative  to  move  the  mounted  tab- 

lets in  a  straight  course  during  displacement  70 
or  replacement. 
As  now  considered  pliability  is  incorpo- 

rated in  the  constrncticn  of  the  tablet-carrier 
to  conveniently   render  it  mountable  in  va- 

rious ways,  and  in  the  present  instance  the  75 
carrier  comprises  a  belt.     This  belt  is  pref- 

erably composed  of  a  series  of  interlocking 
units,  as  links  3,  which  conveniently  render 
the  carrier   extensible   and   contractible   to 

vary  the  capacity  thereof,  and  as  such  em-  80 
braces  any  form  of  a  carrier  rendered  adjust- 

able for  the  exclusion  or  inclusion  of  tablets. 

Each  of  the  units  3  is  preferably'  adapted  to 
carry  a  single  tablet,  as  4,  and  is  conveniently 
rendered  detachable  from  the  series  by  means  85 
of  removable  pintles  5,  which  are  included 
in  suitable  hinge-joints  adapted  to  connect 
the  units  iuanj-  ordinary  or  suitable  manner. 
The  carrier  is  thus  rendered  both  separable 
and  pliable   and  made  to  include,  in  addi-  90 
tion  to  variability  in  capacity,  divisional  fea- 

tures comprehending  the  separation  of  the 
carrier  into  sections  which  shall  individually 
embrace  any  desired  number  of  tablets  for 
the  inscription  or  transcription  of  a  prolonged  95 
series  of  sound-waves. 

The  tablet-carrier  is  conveniently  mounted 
in  cooperative  relation  with  a  reproducer,  as 
A,  upon  a  rotatable  wheel,  as  D,  Fig.  1, which 
also  preferably  embodies  features  for  driving  100 
the  carrier,  and  comprehends  any  suitable 
device  adapted  for  the  support  of  a  tablet- 
carrier,  as  stated,  or  to  perform  the  func- 

tions  of   a  driver  therefor  when  operated. 
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As  such,  the  mount  includes  a  pulley  of  the 
preferred  form  shown,  having  a  polygonal 
rim  conveniently  composed  of  a  series  of 
planes,  as  d,  individually  conforming  in 

5  length  to  a  unit  of  the  carrier,  whose  move- 
ments are  thus  rendered  positive. 

As  now  considered  the  tablet-carrier  em- 
braces any  plurality  of  units,  includi ng  a  mini- 

mum number  equired  to  form  a  continuous  se- 
ic  ries  or  rim  about  the  mount  D,  which  in  the 

present  embodiment  requires  six.  When 
the  carrier  is  extended  to  accommodate  a 
comparatively  greater  number  of  tablets,  a 

suitable  idler,  as  D',  Fig.  5,  of  substantially 
15  like  form  to  the  mount  D,  is  conveniently 

positioned  in  any  desired  manner  (notshown) 
at  a  point  more  or  less  remote,  in  conformity 

to  the  carrier's  length,  and  serv^es  to  guide the    same.     Likewise   other    idlers    can    be 

20  placed  at  divergent  points  to  guide  the  car- 
rier in  a  sinuous  course  as  permitted  by  its- 

pliability  and  readily  understood,  and  there 
by  support  it  in  any  length  and  compara- 

tively small  space. 
25  The  wheel  D  is  conveniently  poised  in  rel- 

ative position  to  the  reproducer  A  bj'  fixing 
it  upon  a  shaft  14,  suitably  journaled  to  a 
case,  as  E,  and  preferably  intermittently  ro- 

tated by  a  suitable  gravity-motor,  as  F.    This 
30  motor  comprises  in  the  present  instance  a 

bell-crank  15,  which  is  conveniently  pivoted 
on  said  shaft,  and  a  weighted  cord  13,  at- 

tached to  an  arm  12  of  the  crank,  and  the  de- 
vice is  operatively  engaged  with  said  shaft  for 

35  intermittent  actuation  thereof  byapawl-and- 
ratchet  contrivance,  consisting  of  a  ratchet, 
as  16,  fixed  on  the  shaft,  and  a  pawl  17,  piv- 

oted to  the  bell-crank  in  operative  relation 
to  the  ratchet,  wherebj'  a  forced  movement 

40  of  the  bell-crank  agaiustgravity  will  ride  the 
pawl  over  the  ratchet,  and  upon  expulsion  of 
said  force  the  pawl  will  engage  the  ratchet 
to  drive  the  shaft  a  predetermined  part  of  a 
revolution,  as  promoted  by  the  fall  of  a  suit- 

45  able  weight  11,  attached  to  the  cord  13,  and 
as  determined  by  a  suitable  stop  20  in  the 
path  of  the  returning  crank. 

Suitable  operative  dogs,  as  18  and  19,  are 
pivoted  to  the  case  E  to  engage  the  ratchet 

so  IG  and  conveniently  hold  the  mount  steady 
during  the  setting  of  the  gravity  device  for 
movement  of  the  carrier.  As  the  device  is 
set  the  dog  18  is  conveniently  disengaged  by 
the  bell-crank  15  contacting  same  and  forc- 

55  ing  it  to  swing  free  of  the  ratchet  as  the  pawl 
17  engages  therewith.  The  pawl  19  will  then 
be  forced  to  ride,  as  tlie  gravity  device  acts 
to  impel  the  mount  to  travel  a  predetermined 
distance,  relatively  conforming  to  the  spac- 

60  ing  of  the  tablets  and  fixed  by  the  stop  20. 
If  desired,  the  instrument  can  be  conven- 

iently rendered  adjustable  so  as  to  automat- 
ically repeat  the  transcription  of  the  same 

tablet  by  fixing  the  pawl  17  to  its  pivot  and 
Gj  extending  same  through  a  suitable  slot  81  in 

the  case.  Fig.  2,  and  providing  an  arm  82  on 
the  outer  end  of  the  pivot  carrying  an  ad- 

justable counterweight  83,  adapted  to  hold 
the  pawl  from  engagement  with  the  ratchet 
16  when  set  at  the  outer  end  of  said  arm.         70 

The  gravity-motor  is  conveniently  set  for 
operation  of  the  tablet-carrier  by  force  aux- 

iliary to  that  driving  the  instrument  and  con- 
veniently applied  either  manually  or  auto- 

matically to  move  the  bell-crank  15  against  75 
gravity  of  the  weight  11.  The  auxiliary  force 
is  conveniently  applied  in  the  former  in- 

stance through  the  medium  of  a  knob  58,  at- 
tached to  said  crank  and  projecting  from  a 

suitable  slot  60  of  the  ease  E,  and  in  the  lat-  80 
ter  instance  through  suitable  clutch  mechan- 

ism operated  by  a  motor.  This  mechanism 
is  brought  into  cooperative  relation  to  auto- 

matically set  the  gravity  device  by  the  action 
of  movable  mediums  controlled  by  the  driv-  85 
ing  mechanism  impelling  the  tablets  to  rota- 

tion and  the  reproducer  to  productive  travel, 
as  will  be  understood  from  the  following: 
Inasmuch  as  the  primary  object  of  the 

tablet-carrier  is  to  bring  a  tablet  into  coop-  90 
erative  relation  with  the  reproducer  and  to 
then  displace  it  when  it  shall  have  been 
traversed,  it  is  obvious  that  the  tablet  can 
be  mounted  in  various  ways;  but  in  the  pres- 

ent embodiment  it  is  preferred  that  the  car-  95 
rier  shall  also  be  made  to  support  the  tablets, 
and  in  view  of  this  tablets,  as  4,  are  suitably 
positioned  on  rotatable  mandrels,  as  h,  said 
mandrels  having  suitable  axles  24,  which  are 
operatively  mounted  in  tubular  bearings  21,  100 
fixed  transversely  the  units  or  links  3  by 
straps  22  or  other  suitable  means  and  pro- 

jected to  one  side  of  the  units  as  desired  to 
journal  the  mandrels. 
The  mandrels  are  each    pieferably   com-  105 

posed  of  a  drum,  as  23,  upon  which  a  tablet 
is  removably'  seated  in  any  usual  manner  and 
has  a  single  end,  to  which  an  axle  24  is  fixed. 
This  axle  is  of  convenient  length  to  pass  en- 

tirely through  any  one  of  the  tubular  bear-  no 
ings  21,  so  as  to  connect  witli  suitable  means 
for  the  rotation  of  the  tablet,  said   means 

comprising  in  the  present  instance  a  spur- 
gear,  as  25,  fastened  to  said  axle,  and  a  driver 
therefor,  as  26,  which  gears  are  eooperativelj^  1 1  s 
engaged  when  the  respective  tablet  is  brought 
into  cooperative  relation  with  the  reproducer. 
The  driver  26  is  preferably  mounted  on  a 

suitable  pivot  supported  by  a  fixed  arm,  as  G, 
and  is  conveniently  rendered  continuously  120 

operative  during  productive  travelof  the  re- 
producer, being  in  the  present  embodiment 

actuated  by  a  train  of  gears  g,  individually 
pivoted  to  said  arm  and  driven  by  any  suitable 
common  means,  as  a  pulley  and  belt  27,  which  123 
transmit  power  from  a  motor  of  any  desirable 
class  and  are  also  conveniently  used  to  drive 
the  carriage  of  the  reproducer,  as  setfortli  in 
the  following: 

The  carriage  a  may  comprise  any  suitable  130 
or  ordinary  form,  but  preferably  consists  of 
curved  side  pieces,  as  10,  conveniently  con- 

nected at  the  ends  by  ties,  as  28  and  29,  where- 
by they  are  rigidly  joined  for  the  support  of 
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the  reproducer,  and  instrumentalities  for  ef- 
fecting automatic  reciprocative  action  of  the 

carriage  along  the  way  2,  which  way  is  fixed 
to  suitable  end  pieces  h  of  the  frame  B,  mount- 

5  ed  on  a  base  h',  supported  by  the  case  E. 
30  indicates  the  ordinary  drive-screw  for 

imparting  productive  movements  to  the  re- 
producer and  which  is  journaled  in  the  frame 

B  and  mounts  a  gear  31  exterior  thereof. 
lo  This  gear  meshes  with  a  suitable  train  con- 

sisting of  spurs  32,  34,  and  35,  which  are  piv- 
oted to  said  frame  and  operatively  coupled  to 

the  spindle  of  the  driving-pulley  27  by  a  gear 
33,  fixed  thereto  in  cooperative  relation  with 

15  the  gear  35,  whereby  the  screw  30  is  actuated 
relatively  to  rotations  imparted  to  a  tablet  by 
the  gear-train  g. 

A  part-nut,  as  36,  formed  to  fit  the  thread 
of  the  drive-screw  30,  is  conveniently  mount- 

20  ed  in  the  carriage  a  at  the  free  end  of  a  suit- 
able arm  supported  bj'  a  pivot  37  and  is  ap- 

plied to  the  screw  by  a  suitable  cam  38,  con- 
veniently pivoted  in  the  carriage  and  adapted 

to  force  the  nut  to  engage  with  the  screw  to 
25  drive  the  carriage. 

The  cam  38  is  operated  bj'  lateral  move- 
ments of  a  bar,  as  40,  to  which  it  is  opera- 
tively connected  by  a  stem  39,  and  said  bar 

is  supported  transversely  the  frame  B  at  the 

30  free  ends  of  suitable  rock-arms,  as  r  and  r', 
which  are  for  convenience  pivoted  to  the  ex- 

tremities of  the  way  2  and  when  raised  cause 
the  bar  to  move  the  cam  to  applj'  the  part- 
nut  and  when  lowered  to  operate  the  same 

35  and  release  the  nut. 
To  insure  disengagement  of  the  part-nut  as 

the  bar  40  falls,  a  stem  43  is  connected  to  the 
arm  thereof  and  slidably  engaged  with  said 
bar,  so  as  to  swing  the  nut  free  of  the  drive- 

40  screw  as  the  cam  is  operated  to  release  same. 
The  reproducer  A  is  preferably  supported 

at  the  free  end  of  an  arm,  as  53,  extending 
laterally  from  a  rotatable  hub  54,  which  is 
suitably  pivoted  transversely  the  carriage  a, 

45  so  as  to  poise  the  reproducer  over  the  tablet- 
carrier  in  cooperative  relation  with  a  tablet. 
Fixed  to  the  hub  54  is  a  stem  55,  which  is  ex- 

tended to  engage  the  bar  40  for  disengage- 
ment of  the  reproducer  from  the  tablet  as  the 

50  bar  falls  and  to  permit  it  to  retiirn  by  gravity 
to  engage  the  tablet  as  the  bar  is  raised,  and 
a  screw,  as  50,  is  adjustably  engaged  with  the 
tie  28  of  the  carriage  to  support  the  arm  53 
when  lowered  and  is  adapted  to  adjust  the 

55  reproducer  and  secure  proper  cooperative 
position  thereof  with  relation  to  the  tablet. 
As  the  carriage-rests  in  initial  position  the 
bar  40  is  automatically  raised  to  advance  the 
same  by  the  movement  of  an  angle-lever  47, 

60  which  is  conveniently  fulcrumed  on  the  car- 
riage with  one  extremity  slidably  engaged 

with  the  bar  by  a  suitable  bifurcation  and 
the  other  pendent  in  the  path  of  a  niovement 
of  a  suitable  stud  48.    This  stud  is  preferably 

65  mounted  on  a  gear  40,  which  is  pivoted  to  the 
frame  B  and  driven  by  a  gear  50,  fixed  on  the 
axle  51,  to  which  the  gear  34  of  the  drive- 

screw  train  is  attached,  and  thereby  brought 
to  contact  with  the  pendent  arm  of  the  angle- 
lever  to  raise  said  bar  as  the  drive-screw  30  70 
is  rotated,  when  a  suitable  catch,  as  52,  pref- 

erably located  at  the  opposite  end  of  the 
frame,  is  conveniently  forced  by  a  spring  78 
to  engage  the  rock-arm  r  and  secure  the  bar 
in  raised  position  with  the  part-nut  engaging  75 
the  drive-screw  and  the  reproducer  engaging 
the  tablet. 

The  catch  52  is  automatically  tripped  to 

disengage  it  from  the  rock-arm  /'  as  the  grav- 
ity device  F  is  set,  whereupon  a  spring,  as  41,  80 

will  then  act  to  return  the  bar  40  to  its  low- 
ered position,  and  thereby  disengage  the  part- 

nut  36  from  the  screw  and  raise  the  repro- 
ducer free  of  the  tablet,  when  the  carriage  is 

free  for  retraction  by  any  suitable  means,  as  85 
weighted  cord  45,  attached  thereto  and  passed 
over  a  pulley  46  and  acting  to  return  the  car- 

riage to  initial  position  as  the  gravity  device 
actuates  the  tablet  -  carrier  to  replace  the 
transcribed  tablet.  go 
The  catch  52  is  preferably  tripped  auto- 

matically by  applying  thereto  the  force  em- 
ployed to  set  the  gravity  device  for  actuating 

the  carrier  simultaneously  with  the  expulsion 
of  said  force  occurring  at  the  termination  of  95 
the  productive  travel  of  the  reproducer.  This 
trip  is  convenienly  accomplished  when  the 

device  is  set  manuallj'^  b3''  rendering  said  catch 
operative  by  the  bell-crank  15  as  it  reaches 
advanced  position  through  the  medium  of  an  100 
arm  75,  extended  to  lie  in  the  path  of  travel 
of  said  crank  from  a  rotatable  sleeve,  as  76, 

which  carries  the  catch  and  is  pi'eferably  piv- 
oted to  the  frame  B  in  cooperative  relation 

with  the  rock -arm  r.  Thereby  the  crank  105 
when  advanced  will  strike  the  arm  and  trip 
the  catch  for  the  fall  of  the  bar  40,  thus  per- 

mitting productive  travel  of  the  reproducer 
to  be  terminated  when  desired  by  advancing 
the  bell-crank.  1 10 

The  auxiliary  force  to  automatically  set 
the  gravity  device  is  applied  from  a  suitable 
motor  through  a  pulley,  as  64,  which  is  con- 

veniently made  to  intermittentlyactuatesuit- 
able  means  adapted  to  impel  the  bell-crank  115 
15  to  move  against  gravity  of  the  weight  11, 
said  actuations  being  suitably  controlled  by 
clutch  mechanisms  operated  by  and  during 
the  travel  of  the  carriage  a. 

Attached  to  the  bell-crank  is  a  tape,  as  60,  120 
also  attached  to  a  reel  05,  which  is  mounted 
in  suitable  bearings  and  rendered  rotatably 
operative  to  wind  the  tape  by  means  of  clutch 
mechanism  intermittently  operated  by  the 

pullej'^  64  as  determined  by  the  advance  of  125 
the  carriage  0.  The  pulley  04  is  conveniently 
fixed  to  a  sleeve  07,  loosely  mounted  between 
fixed  collars  60  on  a  shaft  OS,  which  is  mount- 

ed transversely  the  frame  B  and  is  free  for 
reciprocative  rectilinear  movements  as  pro-  130 
moted  by  the  advance  of  the  carriage  a  and 
retractive  action  of  a  spring,  as  70,  confined 
between  a  collar  fixed  to  the  shaft  and  one 
side  piece  of  the  frame  B.  Fixed  to  the  sleeve 
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67  is  a  suitable  clutch  in  the  form  of  a  crank 

71,  carrying  an  extended  pin  adapted  to  en- 
gage with  an  arm  73,  fixed  to  the  reel  65,  so 

as  to  cooperate  with  said  pin  when  advanced 
5  by  a  longitudinal  movement  of  the  shaft  68. 

This  shaft  is  conveniently  moved  by  the  car- 
riage at  a  predetermined  time  by  means  of  a 

lug,  as  74,  on  the  cross-tie  29  of  the  carriage 
and  a  collar,  as  80,  fixed  to  the  shaft  in  the 

lo  path  of  travel  of  the  lug. 
Upon  the  tape  66  is  adjustably  fixed  a  but- 

ton 79,  which  is  adapted  to  automatically  trip 
the  catch  52,  Fig,  4,  after  a  predetermined 
portion  of  the  tape  has  been  taken  up  on  the 

1 5  reel  relative  to  the  desired  length  of  travel  of 
the  carriage  a.  This  is  conveniently  accom- 

plished by  passing  the  tape  through  a  suit- 
able slot  in  the  arm  75,  so  that  the  button 

will  come  in  contact  therewith,  and  thereby 
2o  effect  automatic  release  of  the  carriage  for 

retraction  as  the  gravity  device  F  is  set  and 
irrespective  the  contact  of  said  arm  and 
crank,  when  the  spring  70  will  retract  the 
shaft  68  and  disconnect  the  clutch  between 

25  the  pulley  64  and  the  reel,  permitting  the 
gravity  of  the  weight  11  to  actuate  the  tablet- 
carrier  during  the  return  of  the  carriage  to 
initial  position. 

The  character  I  refers  to  a  suitable  indi- 
30  cator  by  which  the  relative  position  to  the 

reproducer  of  anj^  one  of  a  predetermined 
number  of  a  tablet  is  disclosed.  This  indi- 

cator comprises  a  suitable  rotatable  dial  e, 
preferably  located  exterior  the  case  E  and 

35  fixed  to  a  suitable  axle  extending  into  the  case 
and  carrying  a  sprocket-wheel,  as  /,  which  is 
operatively  involved  with  the  movements  of 

the  tablet-carrier  by  means  of  a  chain  t'  and 
a  suitable  sprocket  -  pinion  P,  fixed  to  the 

40  shaft  14.  Over  the  face  of  the  dial  is  a  cover 
k,  having  a  suitable  aperture  to  display  char- 

acters placed  on  the  face  of  the  dial,  each 
character  indicating  an  individual  tablet  and 
being  placed  relatively  to  the  position  of  the 

45  tablet  on  the  carrier  to  indicate  when  dis- 
played that  the  tablet  designated  is  in  coop- 
erative relation  with  the  reproducer. 

An  operation  of  the  instrument  occurs  sub- 
stantially as  follows:  The  desired  number  of 

50  tablets  for  inscription  or  transcription  are 
first  selected  and  the  carrier  adjusted  to  in- 

clude corresponding  mandrels  therefor  and 
then  operatively  engaged  with  the  mount, 
which  is  then  rotated  to  cause  a  selected  tab- 

55  let  to  lie  in  cooperative  relation  with  the  re- 
producer and  the  gear  of  the  respective  tab- 

let to  engage  with  the  driving  mechanism. 
Granting  initial  position  of  the  carriage  a, 
power  is  applied  to  actuate  the  drivers  27  and 

60  pulley  64,  whereupon  the  selected  tablet  and 
the  driver-screw  30  will  be  caused  to  simul- 

taneously rotate  and  the  crank  71  to  revolve. 
The  angle-lever  47  will  be  likewise  actuated 
by  the  revolving  stud  48,  and  thereby  made 

65  to  raise  the  bar  40,  which  in  turn  actuates 
the  cam  to  force  the  part-nut  to  engage  the 

drive-screw  and  likewise  permit  the  repro- 
ducer to  drop  and  engage  with  the  rotating 

tablet,  while  the  screw  simultaneously  drives 
the  carriage  to  traverse  the  reproducer  there-  70 
across,  as  in  any  ordinary  instrument  of  this 
class.     As  the  reproducer  approaches  the  ter- 

mination of  its  productive  travel  the  carriage 
shifts  .the  shaft  68  to  engage  the  clutch  be- 

tween the  pulley  64  and  the  reel,  which  in  75 
turn  winds  the  tape  to  set  the  gravity  device 
until  the  button  79  trips  the  catch  52.     The 
bar  40  is  then  lowered,  disengages  the  part- 
nut  from  the  screw,  and  also  raises  the  repro- 

ducer, whereupon  the  weighted  cord  45  re-  80 
tracts  the  carriage  and  the  spring  70  acts  to 
disengage  the  clutch  on  the  wheel.     After 
this  thegravitj'  device  is  free  to  act  to  replace 
the  tablet,  followed  by  a  succeeding  produc- 

tive travel  of  the  reproducer  occurring  as  85 
before. 

From  the  above  description  it  will  be  un- 
derstood that  the  instrument  operates  auto- 

matically throughout  and  is  continuously 
productive  during  application  of  driving  9c 
power  in  accordance  with  the  multiplicity  of 
tablets  involved  with  the  carrier,  which  can 
be  extended  at  will  by  introducing  additional 
units.  This  carrier  can  also  be  divided  into 
sections  including  a  predetermined  number  of  95 
units,  which  sections  are  contained  in  the  in- 

strument either  singly  or  collectively. 
If  desired,  the  instrument  is  rendered  au- 

tomatically operative  for  repeated  transcrip- 
tion of  the  same  tablet  by  shifting  the  weight  100 

83  to  hold  the  pawl  17  from  the  ratchet  16, 
in  which  event  the  gravity  device  fails  to  act 
to  impel  the  carrier  upon  the  return  of  the 
carriage. 

By  the  term  "  reproducer,"  which  I  employ  105 
for  brevity,  I  mean  any  device  suitable  for 
transmitting  sound-waves  to  or  from  a  tablet. 

From  the  foregoing  it  will  be  understood 
that  the  tablet-carrier  is  conveniently  im- 

pelled by  a  motor  acting  independently  of  no 
the  mechanism  for  driving  the  reproducer 
and  relative  tablet  and  that  said  motor  is 
set  for  action  by  a  force  applied  auxiliary  to 
the  force  impelling  said  driving  mechanism, 
thereby  insuring  steadiness  of  movement  in  115 
the  productive  travels  of  the  said  reproducer 
and  tablet,  and  thus  rendering  the  instru- 

ment more  perfect  in  operation. 
Having  thus  described  my  invention,  what 

Iclaim  as  new,  and  desire  to  secure  by  Letters  120 

Patent,  is — 1.  A  tablet-carrier  for  use  in  phonographs 
and  the  like,  said  carrier  being  composed  of 
sections  detachably  connected,  and  means 
upon  said  sections  for  supporting  said  tablets.   125 

2.  A  tablet-carrier  for  use  in  phonographs 
and  the  like,  said  carrier  comprising  a  flexi- 

ble belt  composed  of  detachable  sections,  and 
means  on  said  sections  for  carrying  tablets. 

3.  In  a  carrier  mechanism  for  use  in  pho-  13c 
nographs  and  the  like,  a  I'otatable  mount,  an 
idler  adjustably  related  thereto,  an  extensi- 
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ble  belt  engaging  said  mount  and  idlei",  means 
on  the  belt  to  support  tablets,  and  a  driver 
for  said  belt. 

4,  In  an  instrument  of  the  nature  indicated ; 
5  the  combination  with  a  reproducer  and  driv- 

ing mechanism ;  of  a  rotatable  mount  fixed  in 
relation  to  said  reproducer,  an  idler  adjust- 

able with  relation  to  the  mount,and  abelt  com- 
posed of  detachable  units  having  means  for 

lo  carrying  tablets  fixed  thereto. 
5.  The  combination  with  a  case  and  a  mul- 

tiple-tablet carrier;  of  a  movable  indicator 
mounted  independeutlj'  of  the  said  carrier, 
and  driving  connection  between  said  indica- 

15  tor  and  said  carrier. 
G.  The  combination  with  a  case  and  a  rota- 

table multiple-tablet  carrier;  of  a  rotatable 
dial,  a  cover  thereover  having  an  aperture  to 
display  one  of  a  series  of  characters  on  the 

20  dial,  a  wheel  fixed  to  the  axis  of  said  dial,  a 
second  wheel  fixed  to  the  axis  of  the  carrier, 
and  a  belt. 

7.  In  an  instrument  of  the  nature  indicated ; 
the  combination  with  a  reciprocatory  repro- 

25  ducer-carriage,  a  rotary  multiple-tablet  car- 
rier and  driving  mechanism ;  of  a  gravitj^- 

motor  operatively  connected  to  said  carrier, 
intermittently-operative  clutch  mechanism 
lo  set  the  motor  and  driven  bj'  a  force  aux- 

30  iliary  to  the  foi'ce  impelling  said  driving 
mechanism,  means  operative  by  said  carriage 
during  productive  travel  to  cooperatively  con- 

nect said  clutch  mechanism,  and  means  op- 
erative bj^  said  auxiliary  force  to  release  said 

35  carriage  from  the  driving  mechanism. 
8.  The  combination  with  a  movable  tablet- 

carrier;  ofa  ratchet  operativeljMolated  there- 
to, a  gravity  bell-crank,  a  pawl  pivoted  to  the 

cranic  to  engage  the  ratchet  as  the  crank  op- 
40  erates  in  one  direction,  and  means  wherebj' 

said  crank  is  impelled  against  gravity. 
9.  The  combination  with  a  movable  tablet- 

carrier  ;  of  a  ratchet  operatively  related  there- 
to, a  gravity  bell-crank,  a  pawl  pivoted  to  the 

45  crank  to  engage  the  ratchet  as  gravity  impels 
the  crank,  means  by  which  said  crank  is  ad- 

vanced against  gravity,  and  means  to  secure 
said  carrier  from  movement  during  advance- 

ment of  the  pawl. 
50  10.  The  combination  with  a  rotatable 

mount;  of  a  ratchet  operativelj^  related  there- 
to, a  gravity  bell-crank,  a  pawl  pivoted  to 

the  crank  to  engage  the  ratchet  as  gravity 
impels  the  crank,  means  by  which  said  crank 

55  is  advanced  against  gravitj',  a  dog  securing 
the  ratchet  from  movement  by  said  advance, 
a  second  dog  likewise  holding  said  ratchet 
from  moving  in  the  opposite  direction  and 
adapted  to  be  tripped  by  said  crank  during 

60  advance. 

11.  The  combination  with  a  frame,  a  car- 
riage and  a  drive-screw;  of  a  reproducer  piv- 
oted to  said  carriage  and  having  a  stem,  a 

laterally-reciprocative  bar  mounted  on  said 

frame  in  line  with  the  travel  of  said  carriage,  65 

and  engaging  said  stem,  a  part-nut  pivoted 
to  said  carriage  in  cooperative  relation  with 
said  screw  having  a  stem  slidably  engaging 
+he  bar,  and  a  cam  operatively  related  to  the 
said  nut  and  having  a  stem  also  engaged  70 
with  said  bar. 

12.  In  an  instrument  of  the  nature  indi- 
cated; the  combination  with  a  frame,  a  re- 

ciprocative  carriage,  a  drive-screw,  and  a 
part-nut  on  the  carriage  to  operatively  en-  75 
gage  with  said  screw;  of  an  angle-lever  piv- 

oted on  said  carriage  and  operatively  coupled 
to  said  screw-engaging  means,  and  a  rotata- 

ble wheel  pivoted  to  the  frame  and  carrying 
a  stud  eccentrically  to  operate  said  lever.        80 

13.  In  an  instrument  of  the  nature  indi- 
cated; a  movable  tablet-cai'rier,  a  gravity- 

motor  operatively  connected  thereto,  a  reel, 

a  tape  fixed  to  said  reel  and  having  connec- 
tion with  a  member  of  said  motor  for  moving  85 

said  member  to  set  said  motor  as  said  tape 
is  wound  upon  said  reel,  and  means  for  wind- 

ing said  reel. 
14.  In  an  instrument  of  the  nature  indi- 

cated ;  a  reciprocatory  reproduce!',  a  mov-  90 
able  multiple-tablet  carrier,  mechanism  to 
drive  said  reproducer  and  relative  tablet,  a 
gravitj^-motor  operatively  connected  to  the 
carrier,  a  reel,  a  tape  fixed  to  a  member  of 
the  motor  for  setting  same  and  to  the  reel,  95 
and  means  operative  by  the  tape  as  it  is 

taken  up  on  the  reel  to  release  the  I'epro- 
ducer  from  said  driving  mechanism. 

15.  In  an  instrument  of  the  nature  indi- 
cated; a  reciprocatory  reproducer,  a  mov-  ico 

able  multij)le-tablet  carriei',  mechanism  to 
drive  said  reproducer  and  relative  tablet,  a 
gravity-motor  operatively  connected  to  said 
carrier,  a  reel,  clutch  mechanism  to  operate 
said  reel  intermittently,  a  tape  fixed  to  a  105 
member  for  setting  said  motor  and  to  the  reel, 
and  means  operative  by  said  driving  mechan- 

ism to  throw  in  said  clutch  mechanism. 
IG.  In  an  instrument  of  the  nature  indi- 

cated; a  reciprocatory  reproducer,   a  mov-  no 
able  multiple-tablet  carrier,  mechanism  to 
drive  said  reproducer  and  relative  tablet,  a 
gravity-motor  operatively  connected  to  said 
carrier,  a  reel,  clutch  mechanism  to  operate 
said  reel  intermittently,  a  tape  fixed  to  a  115 
member  for  setting  said  motor  and  to  the 
reel,  means  operative  by  said  driving  mech- 

anism  to  throw  in  said  clutch  mechanism, 
and  mechanism  operative  by  said  tape  as  it 
is  taken  uj)  on  the  reel  to  release  the  repro-  120 
ducerfrom  said  driving  mechanism. 

Signed  by  me  at  Seattle,  Washington,  this 
29th  day  of  January,  1901. 

EUGENE  JOSEPH  ROMANO. 

Witnesses: 
John  Kelleher, 
ROBT.  E.  Wenzel. 
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To  all  ivliom  it  Dunj  eoiicevn: 
Be  it  known  that  I,  Edward  D.  Gleason, 

a  citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 

5  Improvements  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

One  object  of  my  invention  is  to  provide  a 
simple  and  efficient  form  of  elastic  mounting 

I  o  for  the  stylus-lever  of  the  sound-box ;  and  an- 
other object  is  to  provide  for  the  action  of 

the  stylus-lever  upon  the  diaphragm  by  move- 
ment of  said  stylus-lever  in  the  plane  of  the 

diaphragm  instead  of  in  a  plane  at  right  an- 
'5  gles  thereto,  as  usual.  These  objects  I  at- 

tain in  the  manner  hereinafter  set  forth,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, in  which— 
Figure  1  is  a  sectional  view  of  a  sound-box 

2o  constructed  in  accordance  witli  my  invention. 
Figs.  2  and  3  are  sectional  views  of  other 
forms  of  sound-box  embodying  some  of  the 
features  of  my  invention ;  and  Figs.  4,  a,  and 
G  are  face  views,  respectively,  of  the  sound- 

25  boxes  shown  in  Figs.  1,  2,  and  3. 
1  represents  the  tubular  stem  of  the  sound- 

box, and  2  the  enlarged  or  cup-shaped  por- 
tion of  the  same,  which  receives  the  dia- 

phragm 3,  the  latter  being  mounted  in  this 
30  portion  of  the  sound-box  in  any  available 

manner.  In  the  present  instance  the  dia- 
phragm rests  upon  an  internal  annular  shoul- 

der in  the  enlarged  portion  2  of  the  casing 
and  is  retained  in  position  thereon  by  an  elas- 

35  tic  ring  4,  engaging  an  internal  annular 
groove  in  the  casing. 

The  stylus-lever  5  is  secured  to  one  side  of 
a  tube  7,  projecting  outwardly  from  the  rim 
of  the  casing  2  at  one  side  of  the  same,  so 

40  that  vibrations  of  the  lever  under  the  action 
of  the  walls  of  the  undulating  groove  of  the 
record  upon  the  stylus  G  will  cause  torsional 
strain  upon  the  tube  7,  Hence  the  tendency 
of  the  latter  is  to  maintain  the  stylus-lever 

45  constantly  in  a  neutral  intermediate  position 
and  to  restore  it  to  this  position  when  it  is  vi- 

brated in  either  direction  therefrom. 

The  stylus-lever  in  the  sound-box  shown  in 
Figs.  1  and  4  vibrates  in  a  plane  parallel  with 

50  the  diaphragm,  and  in  order  that  this  move- 

ment may  cause  the  desired  vibrations  of  the 
diaphragm  the  latter  is  provided  with  a  du- 

plex wedge-block  8,  engaging  with  the  bent  in- 
ner end  of  the  stylus-lever,  as  shown  in  Fig.  1, 

said  lever  when  in  this  normal  or  neutral  po-  55 
sition  being  centrally  disposed  between  the 
wedges,  but  when  moved  in  either  direction 
from  this  central  position  acting  upon  one  or 
other  of  the  wedges,  so  as  to  cause  vibration 
of  the  diaphragm  to  an  extent  dependent  upon  60 
the  extent  of  this  lateral  deflection. 

My  improved  method  of  mounting  the  stj'- 
lus-lever  may,  however,  be  adopted  in  that 
class  of  sound-boxes  in  which  the  stylus-lever 
vibrates  in  a  plane  at  right  angles  to  the  plane  65 
of  the  diaphragm  and  acts  directly  upon  the 
latter.  Figs.  2  and  3  illustrating  two  differ- 

ent embodiments  of  my  invention  as  applied 

to  that  type  of  sound-box. 
In  the  construction  shown  in  Fig.  2  the  70 

stylus-lever  is  connected  to  a  tube  7-',  which 
is  secured  to  the  sound-box  casing  2,  and  in 
the  construction  shown  in  Fig,  3  the  stylus- 
lever  is  secured  to  a  tube  7'',  which  instead 
of  being  connected  directly  to  the  sound-box  75 
casing  2  is  connected  at  its  opposite  ends  to 
diaphragms  9,  carried  by  short  tubes  or  rings 
10,  secured  to  said  casing  2. 

It  will  be  observed  that  in  the  different 
forms  shown  the  tube  has  a  different  axis  8c 
from  that  of  the  stylus. 

A  tubular  mounting  of  the  character  de- 
scribed absorbs  to  a  considerable  extent  those 

tremors  or  infinitesimal  vibrations  imparted 
to  the  stylus-lever  by  reason  of  the  scraping  85 
or  scratching  of  the  stylus  against  the  walLs 
of  the  undulatory  grooves  of  the  record. 
Hence  the  vibrations  of  the  diaphragms  cor- 

respond more  closely  than  in  constructions 

employing  solid  bars  oi'  strips  to  the  actual  90 
vibrations  represented  by  the  undulatory 
grooves,  and  the  reproduction  is  consequently 
sharp  and  clear. 

Having   thus   described   mj^   invention,  I 
claim  and  desire  to  secure  by  Letters  Pat-  95 

ent — 
1,  A  talking-machine  sound-box  having  a 

diaphragm,  a  casing  therefor,  and  a  stylus- 
lever  mounted  upon  said  casing  through  the 
medium  of  an  interposed  tube  whose  axis  is  ico 
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different  from  the  axis  of  the  stylus,  substan- 
tially as  specified. 

2.  A  talking-machine  sound-box  having  a 
diaphragm,  a  casing  therefor,  and  a  stylus- 
lever  mounted  upon  said  casing  through  the 
medium  of  a  tube  to  whose  peripheral  portion 
the  stylus-lever  is  directly  secured,  substan- 

tially as  specified. 
3.  A  talking-machine  sound-box  having  a 

diaphragm,  a  casing  therefor,  a  stylus-lever 
mounted  so  as  to  vibrate  in  a  plane  parallel 
to  the  plane  of  the  diaphragm,  and  a  wedge- 
block  through  the  medium  of  which  the  sty- 

lus-lever acts  upon  the  diaphragm,  substan- 
tially as  specified. 

4.  A  talking-machine  sound-box  having  a 
diaphragm,  a  casing  therefor,  a  stylus-lever 
mounted  so  as  to  vibrate  in  a  plane  parallel 
to  the  plane  of  the  diaphragm,  and  a  duplex 
wedge-block  through  the  medium  of  which  20 
thestylus-leveractsupon  the  diaphragm,  sub- 

stantially as  specified. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EDWARD  D.  GLEASON. 

Witnesses: 
F.  E.  Bechtold, 
Jos.  H.  Klein. 
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lb  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  D.  Glbason, 

a  citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 

5  certain  Improvements  in  Sound -Boxes  for 
Talking-Machines,  of  which  the  following  is 
a  specification. 

The  objects  of  my  invention  are  to  provide 
a  simple   and   inexpensive   form   of   elastic 

to  mounting  for  the  stylus-arm  of  a  sound-box, 
to  amplify  the  sound  by  the  employment  of 
a  plurality  of  diaphragms  instead  of  the  sin- 

gle diaphragm  ordinarily  used,  and  to  pro- 
vide a  more  compact  sound-box  structure  than 

t5  those  heretofore  made.  These  objects  I  attain 
in  the  manner  hereinafter  set  forth,  reference 
being  had  to  the  accompanying  drawings,  in 
which— 

Figure  1  is  a  sectional  view  of  a  single-dia- 
io  phragm  sound-box  constructed  in  accordance 

with  my  invention.  Fig.  2  is  a  similar  view 
illustrating  a  different  location  of  stylus-lever 
constituting  one  of  the  features  of  the  inven- 

tion.    Figs.  3  and  4  are  sections  of  double- 
25  diaphragm  sound-boxes  constructed  in  ac- 

cordance with  the  invention,  and  Figs.  5,  6,  7, 
and  8  are  front  views  of  the  sound-boxes  shown 
in  Figs.  1,  2,  3,  and  4,  respectively. 

The  sound-box  consists  of  a  tubular  stem 
30  1,  with  enlarged  or  cup-shaped  end  2,  con- 

taining the  diaphragm  3,  which  may  be  mo  ant- 
ed in  the  casing  of  the  sound  box  in  any  suit- 

able manner,  the  diaphragm  in  the  present 
instance  being  seated  upon  an  internal  an- 

35  uular  shoulder  formed  in  the  enlarged  por- 
tion 2  of  the  sound-box  and  being  retained  in 

position  thereon  by  means  of  an  elastic  ring 
4,  inserted  into  an  annular  groove  in  the  in- 

ner face  of  said  portion  2  of  the  box. 
40  Suitably  secured  to  the  outer  face  of  the 

sound-box  shown  in  Fig.  1  is  a  short  tube  5, 
the  top  of  which  is  closed  by  a  thin  diaphragm 
G,  which  maj^  be  an  integral  part  of  the  tube 
5  or  may  be  a  separate  piece  Ijrazed  or  other- 

45  wise  suitably  secured  to  said  tube.  Project- 
ing outwardly  from  the  center  of  this  dia- 

phragm G  is  a  post  7,  which  carries  the  stylus- 
lever  8  of  the  instrument,  the  latter  being 
curved  downwardly  at  the  inner  end,  so  as 
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to  bear  upon  the  central  portion  of  the  dia-  50 
phragm  3,  to  which,  if  desired,  it  maybe  suit- 

ably secured,  the  outer  end  of  the  stylus-le- 
ver having  detachably  secured  therein  the 

stylus  9,  which  engages  with  the  walls  of  the 
waved  or  undulating  groove  of  the  record  and 
is  vibrated  thereby,  this  vibration  being  trans- 

mitted through  the  stylus-lever  to  the  dia- 
phragm 3  in  order  to  cause  the  vibrations  of 

the  latter,  whereby  the  sound-waves  are  re- 

produced. The  thin  diaphragm  G  provides  a  mounting 
for  the  stylus-lever,  which  is  sufficiently  elas- 

tic or  resilient  to  permit  ready  vibration  of 
the  same,  but  which  eliminates  all  loose  joints 
or  points  of  contact  between  the  stylus-lever  65 
and  sound-box  casing,  said  stylus-lever  and 
its  mount  in  my  improved  sound-box  being 
substantially  one  part,  so  that  any  chatter  or 
vibration  due  to  loosely-fitting  joints  or  points 
of  bearing  between  the  stylus-lever  and  cas-  70 
ing  is  effectually  prevented. 

In  that  form  of  sound-box  shown  in  Fig.  2 
the  tube  5  and  its  diaphragm  6  are  disposed 

upon  the  sound-box  casing  in  a  manner  dif- 
ferent from  that  represented  in  Fig.  1,  and  75 

the  stjdus  in  this  case  passes  through  a  cen- 
tral opening  in  the  diaphragm,  to  which  the 

stj^lus-lever  may  be  secured  by  brazing,  sol- 
dering, or  by  other  means,  one  of  such  other 

means  being  the  reduction  in  the  size  of  the  80 
stylus-lever,  so  as  to  form  a  shoulder  bearing 
against  the  outer  face  of  the  diaphragm,  the 
reduced  portion  of  the  lever  being  threaded 
for  the  reception  of  a  nut  10,  which  bears 
upon  the  inner  face  of  the  diaphragm  and  85 
serves  to  securely  confine  the  stylus -lever 
thereto.     In  this  form  of  my  improved  sound- 

box, moreover,  the  stylus-lever  is  located  on 
the  inner  side  of  the  diaphragm  instead  of 
upon  the  outer  side  of  the  same,  as  usual,  90 
the  sound-box  casing  having  in  one  side  an 
opening  11  for  the  passage  of  the  stylus-le- 

ver.    By  this  means  the  sound-box  structure 
is  rendered  compact,  and  the  stylus-lever  is 
protected  by  the  sound-box  casing,  so  that  it  95 
is  not  liable  to  injury. 

In  order  to  amplify  the  sound,  I  prefer  in 
some  cases  to  use  a  sound-box  having  a  dou- 
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ble  diaphragm,  and  in  Figs.  3  and  4  I  have 
shown  two  different  forms  of  such  a  sound- 

box, that  shown  in  Fig.  3  having  outside  sty- 
lus-levers and  that  shown  in  Fig.  4  having 

au  inside  stj'lus-lever. 
In  the  structure  shown  in  Fig.  3  the  mount- 

ing of  the  stylus-lever  8  is  substantially  simi- 
lar to  thatshown  in  Fig.  1 ;  but  the  diaphragm 

G  is  perforated  and  the  post  7  is  continued 
through  the  same  and  through  the  tube  5  in 

the  form  of  a  supplementary  stylus-lever  8=^, 
which  bears  upon  the  diaphragm  3^,  the  lat- 

ter being  opposed  to  the  diaphragm  3,  upon 
which  the  stylus-lever  8  bears,  and  the  tubu- 

lar stem  1  of  the  sound-box  projects  laterally 
from  the  casing  2,  so  as  to  communicate  with 
the  chamber  between  the  two  diaphragms. 

In  the  double-diaphragm  box  (shown  in  Fig. 
4)  the  stylus -lever  is  mounted  in  the  same 
manner  as  in  Fig.  2,  but  it  has  a  T-shaped 
inner  end,  one  arm  of  the  T  bearing  against- 
the  diaphragm  3  and  the  other  against  the 
diaphragm  3^.  In  this  sound-box,  also,  an  el- 

bow-tube I''  replaces  the  straight  tubes  of  the 
sound-boxes  previously  described,  the  object 
being  to  provide  a  horn -attaching  portion 
projecting  at  right  angles  to  the  diaphragm, 
while  at  the  same  time  retaining  the  lateral 
communication  with  the  sound-chamber  ne- 

cessitated bj'the  use  of  the  two  diaphragms. 
Having  thus  described  my  invention,  I 

claim  and  desire  to  secure  by  Letters  Pat- 
ent— 

1.  A  sound-box  for  talking- machines  in 
35  which  are  combined  a  casing,  a  diaphragm 

mounted  therein,  a  tube  projecting  from  said 
casing,  and  also  carrying  a  diaphragm,  and 
a  stylus-lever  mounted  upon  the  latter  dia- 

phragm, substantially  as  specified. 
40      2,  A  talking-machine  sound-box  having  a 
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easing  containing  a  diaphragm,  a  stylus-lever 
bearing  upon  the  inner  face  of  said  dia- 

phragm, and  projecting  laterally  through  the 
casing,  and  a  tube  surrounding  said  stylus- 
lever  and  carrying  a  diaphragm  upon  which  45 
the  same  is  mounted,  substantially  as  speci- fied. 

3.  A  talking-machine  sound-box  having  a 
plurality  of  diaphragms,  a  duplex  stylus-le- 

ver having  a  stylus-lever  and  a  bearing  upon 
each  of  said  diaphragms,  a  tube  projecting 
from  said  sound-box,  and  a  diaphragm  clos- 

ing the  end  of  said  tube  and  providing  an 
elastic  support  for  the  stylus-lever,  substan- 

tially as  specified. 
4.  A  talking-machine  sound-box  having  a 

plurality  of  diaphragms,  a  duplex  stylus-le- 
ver having  a  single  stylus  and  a  bearing  upon 

the  inner  face  of  each  of  said  diaphragms,  a 

tube  projecting  from  the  sound-box  and  sur-  60 
rounding  the  stylus-lever,  and  a  diaphragm 
closing  the  end  of  said  tube  and  providing  an 
elastic  mounting  for  said  stylus-lever,  sub- 

stantially as  specified. 
5.  A  talking-machine  sound-box  having  a  65 

plurality  of  diapUragms  each  exposed  upon 
its  outer  face,  a  tubular  stem  projecting  lat- 

erally from  the  sound-box  and  communicat- 
ing with  the  chamber  between  the  two  dia- 

phragms, and  a  duplex  stylus-lever  having  a  70 
single  stylus  and  a  positive  connection  with 
each  of  said  diaphragms,  substantially  as 

specified. In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EDWARD  D.  GLEASON. 
Witnesses: 

F.  E.  Bechtold, 
Jos.  II.  Klein. 

75 



rsuiR^ ^ 

J 
\J^J\jV\X>J^ 



No.  730,986. 

NO  MODEL. 

PATENTED  JUNE  16,  1903. 
C.  S.  TAINTER. 
GRAPHOPHONE. 

APPLIOATION  PILED  DEO.  29,  1902, 

4  SHEETS— SHEET  1. 

FIG.  2. 

FIG.  1 

^W\U 

^!^^^ltrt4,/i     /^Ta-'*-!^^ 

o6tf 

?l)ll)CMto« 

Qttcnt 

'.  PMOTO.LITHO..  WASHINGTON,  0   < 





No.  730,986. 

MO  MODEL. 

PATENTED  JUNE  16,  1903. 
C.  S.  TAINTER. 
GRAPHOPHONE. 

APPLICATION  FILED  DEO.  29,  1902. 

4  SHEETS— SHEET  2. 

FIG.  3. 

S2 

V, 

// 

FIG.  4. 

d 

./  SO ^f 

W    S4 

FIG.S.^g^      S9 
v-yyyy^y^^^^^^^^^^^^y^yy^yy'>^ 

^"WxU 
Oliivevi<"ot 

Qltotvici^ 

:   NOHHIS   PETtRS  CO.  PHOTO-LITH 





No.  730,986. 

HO  UODEL. 

PATENTED  JUNE  16,  1903. 
C.  S.  TAINTER. 
GRAPHOPHONE. 

APPLICATION  PILED  DEO.  29,  1902. 

4  SHEETS-SHEET  3. 

PIG.  7. 

FIG.  6.  ?/     ,., 

K^iliP''^ 

WITNESSES: 

(—'^i^eut^^     -^-    ' 

■<\ In  FEN  TOR 

Attorney 

S  CO,  PHOTO-LlTMO.,  WASHINGTON,  I 





No.  730,986. 

iro  UODIiL. 

PATENTED  JUNE  16,  1903. 

C.  S.  TAINTER. 

GRAPHOPHONE. 
APPLIOATIOH  TILED  DEO,  29,  1902. 

4  SHEETS— SHEET  4. 

FIG.  9. 

r-yyyyyyy^y/^y-'^^y^^'^'^ 

fe^- 

86  ̂ 9  ̂ ^  Js  ̂^ 

j^lljpfrfT
fr^r^^^^ 

Witnesses- Inventor 

Attorney 

.,  W(tSMlNCTON    D.  C 



No.  730,986. Patented  June  16,  1903. 

United  States  Patent  Office. 

CHARLES  S.  TAINTER,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA,  ASSIGNOR 
TO  AMERICAN  GRAPHOPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT 
OF  COLUMBIA,  A  CORPORATION  OF  WEST  VIRGINIA. 

GRAPHOPHONE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  730,983,  dated  June  16,  1903. 

Application  filed  December  29,  1902.    Serial  No,  137,024,    'No  model,) 

To  all  irlimn  it  may  concern: 
Be  it  knowu  that  I,  Charles  S.  Tainter,  of 

Washington,  District  of  Columbia,  have  in- 
vented a  new  and  useful  Improvement  in 

5  Graphophones,  which  invention  is  fnlly  set 
forth  in  the  following  specification. 

In  talking-machines  now  commonly  used, 
wherein  the  record  of  sound  is  made  on  a  disk 
tablet,  it  is  customary  to  rotate  the  tablet  at 

lo  a  uniform  speed,  the  desired  uniformity  be- 
ing attained  hy  suitable  speed  -  regulating 

means  associated  with  the  driving- motor. 
The  record,  usually  in  the  form  of  a  groove, 
is  formed  on  the  face  of  the  disk  tablet  in  a 

15  volute  or  spiral  commencing  at  the  outer  edge 
of  the  disk,  where  the  speed  of  movement  of 
the  surface  is  greatest,  and  extending  toward 
the  center,  where  the  speed  of  movement  is 
least.     It  follows  that  the  surface  of  thetab- 

20  let  at  or  near  its  outer  edge  will  travel  under 
a  recording  or  reproducing  stjius  at  mnch 
greater  speed  than  the  surface  near  the  cen- 

ter of  the  tablet,  the  speed  gradually  decreas- 
ing as  the  recording  or  reproducing  stylus 

25  moves  toward  the  center  of  rotation.  In  other 
words,  the  record-disk  will  travel  under  the 
recorder  or  reproducer  at  a  constantly-vary- 

ing surface  speed.  In  Patent  No.  3il,214:,  of 
May  4,  188G,  to  Bell  and  Tainter,  we  referred 

30  to  advantages  to  be  gained  by  giving  the  ro- 
tating lecord-disk  a  uniform  surface  speed 

under  the  recorder  or  reproducer  and  illus- 
trated and  described  therein  means  for  im- 

parting the  desired  speed  of  rotation  through 
35  a  friction-wheel  bearing  against  the  under  or 

rear  side  of  a  plate  upon  which  the  tablet 
rests,  relative  tiansverse  movement  being  im- 

parted to  the  friction-wheel  and  plate  to  cause 
said  wheel  to  operate  against  the  plate  at  a 

40  point  directly  opposite  or  under  the  recorder 
or  reproducer  bearing  upon  the  tablet-sur- 

face. Similar  means  were  shown  and  de- 
scribed in  my  Patent  No.  385,886,  of  July  10, 

1888;  but  this  manner  of  I'Otating  the  tablet 
45  presents  difficulties  and  objections,  princi- 

pally the  necessity  of  relative  transverse 
movement  between  the  supporting-plate  and 
friction-wheel,  wherefore  it  has  never,  so  far 
as  1  am  aware,  been  commercially  used  to  any 
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material  extent  and  could  not  be  successfully  50 
applied  to  machines  now  upon  the  market. 

According  to  my  present  invention  I  attain 
the  desired  uniformity  of  surface  speed  un- 

der the  recorder  or  reproducer  by  providing 
means  for  automatically  and  gradually  vary- 

ing or  changing  the  speed  of  the  driving-mo- 
tor to  compensate  for  the  constantly-chang- 
ing position  of  the  recorder  or  reproducer  on 

the  tablet-surface.  As  applied,  for  example, 
to  the  commercial  disk  form  of  machine  em- 

ploying disk  tablets,whereiu  the  volute  sound- 
groove  commences  at  the  outer  edge  of  the 
record-surface  and  extends  toward  the  center, 
the  means  employed  according  to  my  inven- 

tion act  to  gradually  increase  the  speed  of  the  65 
motor.  Should  the  record  of  sonnd  extend  in 
the  opposite  direction,  the  speed  of  the  motor 
would  be  gradually  decreased. 
While  my  invention  is  herein  shown  and 

described  principally'  with  reference  to  ma-  7c 
chines  employing  fiat  disk  records  having 
the  record  formed  on  the  face  thereof  in  a 

simple  volute  or  spiral,  it  is  apparently  ap- 
plicable to  machines  employing  anj'  form  of 

record-tablet  the  surface  of  which  is  not  at  75 
all  points  at  the  same  distance  from  the  axis 
of  rotation,  or,  in  other  words,  employing  a 
tablet  wherein  a  sound-record  formed  there- 

on gradually  becomes  throughout  its  length 
more  distant  from  or  nearer  to  the  axis  of  ro-  80 
tation.  For  example,  it  is  applicable  to  ma- 

chines employing  tablets  having  concave, 
convex,  conical,  frusto-conical,  or  spherical 
surfaces  on  which  the  record  is  formed  in  a 
helico-volute.  85 

The  volume  of  sound  reproduced  from  disk 

records  with  machines  now  commonlj'  used 
gradually  diminishes  from  the  commence- 

ment to  the  end  of  the  reproduction.  This  is 
due  to  the  gradual  diminution  in  surface  90 
speed  as  the  reproducer  moves  toward  the 
axis  of  rotation  of  the  disk  tablet.  This  dimi- 

nution in  volume,  which  is  alwaj's  more  or 
less  objectionable,  is  overcome  by  driving  the 
record-disk  at  a  uniform  speed  under  the  re-  95 
producer.  Furthermore,  as  stated  in  Patent 
No.  341,214,  referred  to,  by  giving  to  the  disk 
a  uniform  surface  speed  under  the  recorder 



730,986 

or  by  making  the  times  of  each  rotation  in- 
versely proportional  to  the  distance  of  the 

lecorder  from  the  center  of  the  dislf,  the 
record  of  any  given  word  or  sound  will  be  of 

5  the  same  length  at  whatever  part  of  the  disk 
it  may  be,  and  in  this  way  it  is  possible  to 
considerably  increase  the  number  of  words  or 
sounds  on  a  given  area. 

As  will  be  apparent,  my  invention  is  capa- 
lo  ble  of  many  mechanical  embodiments,  sev- 

eral of  which  are  shown  in  the  accompany- 
ing drawings  and  will  now  be  explained  in 

detail  to  show  how  the  invention  is  or  may 
be  applied. 

15  Figure  1  is  a  view  showing  the  casing  in 
vertical  section  and  the  mechanism  in  eleva- 
lion.  Fig.  2  is  a  diagrammatic  view  showing 
the  relative  position  of  the  speed-controlling 
cam  and  the  lever  actuated  thereby  when 

20  the  reproducer  has  traversed  about  half  the 
distance  from  the  outer  edge  to  the  inner 
edge  of  the  record.  Figs.  3  and  4  are  views 
similar  to  Figs.  1  and  2  of  another  embodi- 

ment of  the  invention.     Fig.  5  is  a  detail  of 
25  parts  shown  in  Fig.  3.  Figs.  G,  7,  8,  and  9 

show  still  another  embodiment  of  the  inven- 
tion, Figs.  C  and  8  being  views  at  right  angles 

to  each  other,  showing  the  casing  in  vertical 
section  and  the  mechanism  in  elevation.  Fig. 

30  7  a  diagrammatic  view  of  the  gearing  em- 
ployed for  driving  various  parts,  and  Fig.  9  a 

top  plan  view,  only  part  of  the  casing  of  the 
machine  being  shown. 

Refei-ring  to  Figs.  1  and  2,  1  is  a  drum  in- 
35  closing  the  usual  motor-spring  for  driving 

gear-wheel  2,  which  in  turn  meshes  with  pin- 
ion 3  on  shaft  4.  Gear  5  on  shaft  4  meshes 

with  pinion  20  on  shaft  27,  which  projects  at 
Its  upper  end  through  the  top  of  the  casing 

40  and  carries  turn-table  or  plate  o'^,  upon  which 
the  disk  record-tablet  G  rests.  A  gear-wheel 
7  at  the  upper  end  of  shaft  27  meshes  with  a 
pinion  8  on  the  spindle  9,  and  gear  10  on  said 
spindle  meshes  with  pinion  11  on   the  gov- 

45  ernor-shaft  12.  The  governor,  which  is  of 
the  usual  centrifugal  friction  type,  comprises 
a  collar  13,  secured  to  shaft  12,  said  collar 
being  connected  with  a  second  collar  14,  free 
to  move  longitudinally  on  theshaft  by  spring- 

50  blades  15,  each  of  which  carries  at  its  middle 
a  weight  16. 

17  is  a  friction-disk  secured  to  or  formed 
integral  with  collar  14  and  adapted  to  be  more 
or  less  elevated  as  the  speed  of  the  motor  in- 

55  creases  and  the  weights  fly  out  by  centrifugal 
action.  The  mechanism  as  thus  far  described 
is  old  and  well  known. 

18  is  a  lever  fulcrumed  at  19  in  a  bracket 
secured  to  the  inner  surface  of  the  casing, 

60  said  lever  extending  upwardly  through  an 
opening  20  in  the  top  plate  of  the  easing.  An 
arm  21  on  the  lever  overhangs  the  edge  of 
friction-plate  17  and  carries  a  friction  pad  or 
stud  22,  of  leather,  cork,  or  similar  material, 

65  adapted  to  bear  upon  the  surface  of  said  disk 

as  it  rotates,  and  therebj'^  control  the  speed of  the  motor. 

23  is  a  starting  and  stopping  device,  con- 
sisting in  this  instance  of  an  arm  23,  carried 

by  a  spindle  24,  which  is  mounted  on  a  bear-  70 
ing  secured  to  the  inner  face  of  the  casing 
and  projects  at  one  end  to  the  outside  of  the 
casing,  where  it  is  provided  with  a  suitable 
thumb-nut,  such  as  shown  in  Fig.  5.  As  shown 
in  Fig.  1,  the  arm  23  is  in  position  to  permit  the  75 
motor  to  run.  To  stop  the  motor,  the  shaft 
24  is  rotated  by  its  thumb-nut  to  bring  the 
arm  23  in  a  horizontal  position,  causing  its 
outer  end  to  bear  upon  the  spring  25,  secured 
to  and  extending  along  the  side  of  lever  18,  80 
thereby  moving  the  upper  end  of  said  lever 
to  the  left,  Fig.  1,  and  forcing  the  friction- 
pad  22  down  against  the  friction-disk  17  with 
such  force  as  to  completely  stop  the  motor 
mechanism.  85 

30  is  a  swinging  arm  swiveled  at  its  outer 
end  in  the  usual  manner  in  a  bracket  31,  se- 

cured to  the  side  of  the  casing. 
32  is  a  reproducer  carried  at  the  free  end 

of  the  said  arm  and  provided  with  stylus  33,  90 
which  rests  upon  the  record-tablet  6. 

34  is  a  plate  secured  to  the  under  side  of 
swinging  arm  30,  having  its  edge  33  disposed 
at  an  incline  or  obliquely  to  said  arm.  The 
end  of  a  thumbscrew  36,  passing  through  95 
the  upper  end  of  lever  18,  bears  upon  and  is 
held  in  engagement  with  the  edge  35  of  plate 
34  bj'  the  action  of  a  spring  37,  which  con- 

stantly tends  to  force  the  upper  end  of  the 
lever  18  to  the  right.  Fig.  1.  The  tension  of  100 
said  spring  37  is,  however,  easily  overcome 
in  operating  the  starting  and  stopping  de- 

vice. As  more  clearly  shown  in  Fig.  2,  the 
edge  35  of  the  plate  34  is  cam-shaped  and 
adapted  to  so  operate  in  conjunction  with  le-  us 
ver  18  as  to  gradually  raise  the  friction-pad 
22  as  the  reproducer  travels  from  the  outer 
edge  of  the  recoi-d-tablet  toward  the  center 
thereof  along  the  line  a  h,  Fig.  2,  thereby 
permitting  the  speed  of  the  motor  to  gradu-  1 10 
ally  increase  to  produce  a  uniform  surface 
speed  under  the  reproducer. 

It  will  be  understood  that  the  shape  and 
disposition  of  the  acting  surface  of  plate  34 
may  be  so  determined  as  to  obtain  this  uni-  115 
formity  of  surface  speed  under  the  repro- 

ducer with  great  accuracy'.  By  turning  the 
screw  3G  the  position  of  the  friction-pad  22 
may  be  changed  (irrespective  of  the  action 
of  the  cam)  for  the  purpose  of  increasing  or  120 
decreasing  the  initial  speed  of  the  motor, 
this  adjustment  of  course  in  no  way  inter- 

fering with  the  operation  of  the  cam  or  in- 
clined surface  in  producing  the  desired  uni- 

formity of  speed  under  the  reproducer.  125 
In  the  modified  construction  shown  in 

Figs.  3,  4,  and  5  the  governor-shaft  40,  on 
which  the  friction-disk  41  is  adapted  to  be 
moved  in  a  vertical  direction  by  the  weights 
42  under  the  influence  of  centrifugal  action,  130 
rests  at  its  lower  end  in  a  bearing  at  one  end 
of  a  rocker-arm  43,  fulcrumed  at  44.  A  screw 
45,  extending  downwardly  tiirough  the  top  of 
the  casing,  carries  at  its  upper  end  a  milled 



730,986 

head  46  and  at  its  lower  end  passes  through 
part  of  the  motor-frame  and  bears  on  the 
other  endof  the  rocker-arm  43,  swinging  said 
arm  on  its  fulcrum  and  moving  the  shaft  40 

5  longitudinally  to  raise  or  lower  the  same, 
causing  the  disk  41  to  engage  the  friction-pad 
47  at  a  lower  or  higher  speed  of  the  motor, 
whereby  the  initial  speed  of  the  motor  may 
be  adjusted  without  interfering  with  theau- 

ro  tomatic  control  of  said  speed,  about  to  be  ex- 
plained. In  the  embodiment  of  the  inven- 

tion shown  in  these  figures  (Figs.  3,  4, and  5) 
the  swivel-pin  51,  on  which  the  swinging  arm 
52  of  the  machine  turns,  pj-ojects  downwardly 

15  through  a  bearing  53  into  the  casing.  An 
arm  or  plate  70  within  the  casing  is  secured 
to  the  lower  end  of  said  pin,  and  therefore  re- 

ceives a  swinging  movement  in  a  horizontal 
plane  exactly  corresponding  to  the  swinging 

?o  movement  of  arm  52.  At  its  free  extremity 
arm  70  has  an  inclined  or  cam-shaped  edge 
or  surface  54,  against  which  the  upper  end  of 
arm  50  bears,  said  edge  being  so  disposed 
and  shaped  as  to  actuate  the  lever  to  gradu- 

25  ally  raise  the  friction-pad  as  the  reproducer 
travels  from  the  outer  edge  of  the  record- 
disk  toward  the  inner  edge  thereof  along  the 
line  cd,  Fig.  4,  thereby  permitting  the  speed 
of  the   motor   to  gradually  increase.     The 

30  shape  of  the  inclined  or  cam-shaped  edge 
may,  as  before  stated,  be  so  determined  as 
to  produce  an  accurate  uniformity  of  speed 
under  the  reproducer.  The  starting  and 
stopping  device  55  shown  in  Figs.  3  and    5 

35  operates  in  the  same  manner  as  that  shown 
in  Figs.  1  and  2.  It  is  carried  b^^a  shaft  56, 
adapted  to  be  rotated  by  a  milled  head  57. 
A  lug  58  on  arm  55  engages  pins  50  and  60  to 
limit  the  movement  of  the  arm. 

40  In  the  construction  shown  in  Figs.  6,  7,  8, 
and  0  instead  of  employing  an  arm  for  the 
recorder  or  reproducer  arranged  to  swing  on 
a  swivel-pin  as  it  is  fed  by  the  grooved  rec- 

ord-tablet, as  in  other  figures  of  the  draw- 
45  ings,  mechanism  is  provided  for  feeding  the 

arm  carrying  the  recorder  or  re[)roducer  in- 
dependently of  the  record  -  tablet.  60  is  a 

drum  containing  the  motor-spring,  as  before, 
and  driving  a  gear  61,  meshing  with  pinion 

50  62  on  shaft  63,  which  projects  at  its  upper  end 
through  the  top  of  the  casing  and  carries  the 
turn-table  or  plate  64,  upon  which  the  record- 
disk  65  rests.  A  gear-wheel  66  on  shaft  63 
meshes  with  pinion  67  on  shaft  68, and  a  gear  69 

55  on  said  shaft  meshes  with  a  pinion  90  on  the 
governor-shaft  71.  The  governor  -  shaft  is 
provided  with  a  friction-disk  72,  adapted  to 
be  moved  vertically  thereon  by  the  action  of 
weights  actuated  by  centrifugal  force,  as  al- 

60  ready  described  with  reference  to  the  other 
figures.  Shaft  71,  which  is  mounted  in  bear- 

ings so  as  to  have  slight  longitudinal  move- 
ment, rests  at  its  lower  extiemity  upon  one 

end  of  rockor-beara  75,  fulcrumed  at  76,  said 
C'S  beam  bearing  at  its  other  end  against  the 

lower  extremity  of  a  screw  89,  adapted  to  bo 
turned  by  milled  head  79.     Adjustment  of 

the  screw  moves  the  rocker-arm  75  on  its  ful- 
crum, so  as  to  slightly  raise  or  lower  the  gov- 

ernor-shaft 71  and  cause  the  disk  72  to  en-  70 
gage  friction-pad  80  at  a  lower  or  higher  speed 
of  the  motor,  whereby  the  initial  speed  of  the 
motor  may  be  adjusted,  as  already  described 
with  reference  to  Figs.  3,  4,  and  5. 

81  is  a  lever  fulcrumed  at  one  end  at  82  75 
and  at  its  other  end  working  between  two 
guide-lugs  83  83.     This  lever  carries  the  fric- 

tion-pad 80,  above  referred  to.    A  spring  84, 
projecting  upwardly  from  the  upper  side  of 
the  lever,  is  adapted  to  be  engaged  by  the  80 
starting  and  stopping  device^85,  operated  by 

milled  head  86^,  Fig.  8,  in  the  same  manner 
as  the  starting  and  stopping  device  shown  in 
Figs.  3  and  5.     A  spring  86,  secured  to  the 
under  side  of  lever  81,  tends  to  force  said  le-  85 
ver  upwardly  and  hold  it  in  engagement  with 
the  lower  inclined  edge  of  a  plate  87,  to  be 
more  fully  referred  to  hereinafter. 

91  is  a  carriage  extending  upwardly  through 
a  slot  92  in  the  top  of  the  easingand  compris-  90 
ing  at  its  lower  end  a  sleeve  93  and  a  depend- 

ing arm  94,  sleeve  93  fitting  abont  tube  95,  on 
which  it  is  free  to  slide.     Sleeve  93  is  sup- 

ported at  opposite  ends  in  standards  96  96  and 
incloses  a  feed-screw  97,  carrying  a  bevel-  95 
gear  98  at  one  end.     The  feed-screw  is  ro- 

tated by  the  motor  through  pinion  99  on  shaft 
63,  meshing  with  gear  100,   which   in   turn 
meshes  with  pinion  101  on  spindle  102.    Bevel- 
gear  102^  on  said  spindle  drives  bevel-gear   100 
98,  therebv  rotating  the  feed-screw  97.     Seg- 

mental nut  105,  movable  vertically  in  a  hol- 
low part  of  the  carriage,  is  adapted  to  engage 

the  feed-screw  througii  a  slot  in  the  upper 
side  of  tube  95,  a  coiled  spring  106  tending  105 
to  force  the  nut  downwardly  into  engagement 
with  the  feed-screw.     A  rod  107,  extending 
upwardly  from  the  nut  through  spring  106, 
has  a  horizontal  arm  108  at  its  upper  end.    A 
spindle  110,  adapted  to  be  rotated  in  bear-   110 
ings  on  the  carriage  by  a  milled  head  111,  has 
a  lug  112,  adapted  to  engage  under  arm  108 
and  move  it  upwardly  to  disengage  nut  105 
from  the  feed-screw,  so  that  the  carriage  can 
be   moved  to  any  desired  position.     By  the  115 
same  operation  the  upturned  end  113  of  arm 
108  engages  under  and  lifts  the  reproducer 
or  recorder  arm  120,  therebj^  lifting  the  stylus 
of  the  recorder  or  reproducer  from  the  rec- 

ord and  avoiding  injury  to  these  parts  when   120 
the  nut  is  disengaged  from  the  feed-screw 
and  the  carriage  free  to  be  moved  independ- 

ently thereof. 
Plate  87,  before  referred  to,  is  rigidly  se- 

cured to  the  lower  end  of  arm  94  and  of  course  1  rs 
partakes  of  the  movement  imparted  to  the 
carriage.  The  lower  edge  130  of  said  plate 
is  inclined  or  slanted,  so  as  to  have  a  cam- 

like action  upon  the  end  of  lever  81,  upon 
which  it  bears,  gradually  depressing  said  le-  1  jo 
ver  to  lower  the  friction-pad  80  should  the 
feed  of  the  machine  be  from  the  right  to  the 
left,  Fig.  8,  or  permitting  spring  86  to  gradu- 

ally raise  the  lever  81  and  the  friction-pad  80 
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if  the  feed  is  in  the  reverse  direction.  These 

variations  in  the  position  of  the  friction-pad 
80  cause  corresponding  variations  in  the  mo- 

tor-speed, thereby  producing  a  uniform  sur- 
5  face  speed  under  the  recorder  or  reproducer. 

The  hollow  recorder  or  reproducer  arm  120, 
through  which  the  sounds  are  conveyed,  is 
mounted  on  a  horizontal  pivot  140  in  a  tubu- 
larsocketl41oncarriage91.    The  pivotal cou- 

lo  nection  is  sufficiently  loose  to  permit  slight 
lateral  play  of  the  arm.  A  horn  or  mouth- 

piece may  be  slipped  onto  the  socket  141. 
As  will  be  apparent,  raj'  invention  is  appli- 

cable to  machines  adapted  to  record,  as  well 
15  as  to  reproduce,  sounds  and  may  be  used  in 

the  production  of  records  having  either  per- 
pendicular or  lateral  undulations  correspond- 

ing to  sound-waves.  It  may  also  be  used  in 
reproducing  from  either  of  these  types  of  rec- 

20  ords.  Furthermore,  it  will  be  apparent  that 
the  principle  of  my  invention  is  susceptible 
of  many  different  mechanical  embodiments 
and  is  not  limited  to  the  particular  means 
herein  shown  and  described. 

25      What  is  claimed  is — 
1.  In  a  machine  for  recording  or  reproduc- 

ing sounds,  a  rotatable  tablet  having  a  sur- 
face of  such  form  that  a  record  of  sound 

formed  thereon  along  a  volute  or  spiral  line 
30  will  vary  in  distance  from  the  axis  of  rotation 

of  the  tablet,  a  recorder  or  reproducer  oper- 
ating in  conjunction  with  the  tablet,  motor 

mechanism  for  rotating  the  tablet,  and  auto- 
matically-operating speed-controlling  means 

35  varying  the  speed  of  the  motor  as  the  recorder 
or  reproducer  moves  toward  or  from  the  axis 
of  rotation  of  the  tablet. 

2.  In  a  machine  for  recording  or  reproduc- 
ing sounds,  a  rotatable  tablet  having  a  sur- 

40  face  of  such  form  that  a  record  of  sound 
formed  thereon  along  a  volute  or  spiral  line 
will  vary  in  distance  from  the  axis  of  rotation 
of  the  tablet,  a  recorder  or  reproducer  oper- 

ating in  conjunction  with  the  tablet,  motor 
45  mechanism  for  rotating  the  tablet,  and  auto- 

matically-operating speed-controlling  means 
varying  the  speed  of  the  motor  to  produce 
approximately  uniform  surface  speed  under 
the  recorder  or  reproducer. 

50  3.  The  combination  with  a  rotatable  tablet 
having  different  surface  speeds  at  different 
points  on  its  surface  when  rotated  at  a  uni- 

form axial  speed,  of  a  recorder  or  reproducer 
operating  in  conjunction  with  the  tablet,  mo- 

55  tor  mechanism  for  rotating  the  tablet,  and 
automatically  -  operating  speed  -  controlling 
means  varying  the  speed  of  the  motor  accord- 

ing to  the  position  of  the  recorder  or  repro- 
ducer on  the  surface  of  the  tablet. 

60  4.  The  combination  with  a  rotatable  tablet 
having  different  surface  speeds  at  different 
points  on  its  surface  when  rotated  at  a  uni- 

form axial  speed,  of  a  recorder  or  reproducer 
operating  in  conjunction  with  the  tablet,  mo- 

65  tor  mechanism  for  rotating  the  tablet,  and 
automatically  -  operating  speed  -  controlling 
means  varying  the  speed  of  the  motor  to  pro- 

duce an  approximately  uniform  surface  speed 
under  the  recorder  or  reproducer. 

5.  In  a  machine  for  recording  or  reproduc-  70 
ing  sounds,  a  rotatable  tablet  having  a  sur- 

face of  such  form  that  a  record  of  sound 
formed  thereon  along  a  volute  or  spiral  line 
will  vary  in  distance  from  the  axis  of  rota- 

tion of  the  tablet,  a  recorder  or  reproducer  75 

operating  in  conjunction  with  the  tablet,  mo- 
tor mechanism  for  rotating  the  tablet,  and 

automatically  -  operating  speed  -  controlling 
means  increasing  the  speed  of  the  motor  as 
the  recorder  or  reproducer  moves  toward  the  80 
axis  of  rotation  of  the  tablet  or  vice  versa. 

6.  The  combination  of  a  rotatable  support 
for  a  record-tablet,  a  motor  for  rotating  said 
support,  and  automatically-operated  speed- 
changing  mechanism  for  varying  the  speed  85 
of  the  motor  including  a  controlling  device 
or  part  to  which  movements  are  imparted 

corresponding  to  the  movements  of  the  re- 
corder or  reproducer  in  tracking  a  spiral  line 

on  the  record-tablet.  90 
7.  The  combination  of  a  rotatable  support 

for  a  record-tablet,  a  motor  for  rotating  said 
support,  a  recorder  or  reproducer,  a  support 
or  carrier  for  the  recorder  or  reproducer  mov- 

able therewith  as  it  tracks  a  spiral  line  on  95 
the  record-tablet,  and  automatically-operated 
speed-changing  mechanism  for  varying  the 
speed  of  the  motor  including  a  controlling 
device  or  part  having  connection  with  the 
support  or  carrier  and  following  the  move-  100 ments  thereof. 

8.  The  combination  of  a  rotatable  support 
for  a  record -tablet,  a  motor  for  rotating  said 
support,  a  recorder  or  reproducer,  an  auto- 

matically-operated speed-changing  lever  mov-  105 
able  to  vary  the  speed  of  the  motor,  and  a 
device  or  part  controlling  the  movement  of 
said  lever  to  which  device  or  part  movements 
are  imparted  corresponding  to  the  move- 

ments of  the  recorderor  reproducer  in  track-  no 
ing  a  spiral  line  on  the  record-tablet. 

9.  The  combination  of  a  rotatable  support 
for  a  record-tablet,  a  motor  for  rotating  said 
support,  a  recorder  or  reproducer,  a  support 
or  carrier  for  the  recorder  or  reproducer  mov-  115 
able  therewith  as  it  tracks  a  spiral  line  on 
the  record-tablet,  an  automatically-operated 
speed-changing  lever  Tnovable  to  varj'  the 
speed  of  the  motor,  and  a  device  or  part  hav- 

ing an  inclined  or  cam-like  edge  or  surface  120 
against  which  the  lever  bears  and  by  which 
its  movements  are  controlled  said  device  or 
part  having  connection  with  the  support  or 
carrier  and  following  the  movements  thereof. 

10.  The  combination  of  a  rotatable  supjjort  125 
for  a  record-tablet,  a  motor  for  rotating  the 
same,  a  centrifugal  frictional  speed-governor 
for  the  motor  comprising  a  disk  rotated  by 
the  motor,  centrifugal  devices  for  axially 
moving  the  disk  and  a  friction  device  bear-  130 
ing  against  the  disk,  a  recorder  or  reproducer, 
and  automatically-operated  mechanism  for 
changing  the  position  of  the  friction  device 
thereby  varying  the  speed  of  the  motor. 
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11.  The  combination  of  a  rotatable  support 
for  a  record-tablet,  a  motor  for  rotating  the 
same,  a  centrifugal  frictional  speed-governor 
for  the  motor  comprising  a  disk  rotated  by  the 

5  motor,  centrifugal  devices  for  axially  moving 
the  disk  and  a  friction  device  bearing  against 
the  disk  and  limiting  the  axial  movement 
thereof,  and  automatically -operated  means 
for  changing  the  position  of  the  friction  de- 

lo  vice  thereby  varying  the  speed  of  the  motor. 
12.  The  combination  of  a  rotatable  support 

for  a  record-tablet,  a  motor  for  rotating  the 
same,  a  centrifugal  frictional  speed-governor 
for  the  motor  comprising  a  disk  rotated  by  the 

15  motor,  centrifugal  devices  for  axially  moving 
the  disk  and  a  friction  device  bearing  against 
the  disk  and  limiting  the  axial  movement 
thereof,  a  lever  carrying  the  friction  device 
and  automaticallj^-operated  lever-actuating 

20  means  for  moving  the  lever  and  changing  the 
position  of  the  friction  device  thereby  vary- 

ing the  speed  of  the  motor. 
13.  In  a  machine  for  recording  or  repro- 

ducing sounds,  a  rotatable  tablet  having  a 
25  surface  of  such  form  that  a  record  of  sound 

formed  thereon  along  a  volute  or  spiral  line 
will  vary  in  distance  f  rt)m  the  axis  of  rotation 
of  the  tablet,  a  recorder  or  reproducer  oper- 

ating in  conjunction  with  the  tablet,  a  motor 
30  for  rotating  the  tablet,  a  centrifugal  frictional 

speed-governor  for  the  motor  comprising  a 
disk  rotated  by  the  motor,  centrifugal  devices 
for  axially  moving  the  disk  and  a  friction  de- 

vice bearing  against  the  disk  and  limiting  the 
35  axial  movement  thereof,  and  automatically- 

operating  speed-controlling  means  gradually 
moving  the  friction  device  to  permit  the  speed 
of  the  motor  to  gradually  increase  as  the  re- 

corder or  reproducer  moves  toward  the  axis 
40  of  rotation  of  the  tablet  and  vice  versa. 

14.  The  combination  of  a  rotatable  record- 
tablet,  a  motor  for  rotating  the  same,  a  re- 

corder or  reproducer  operating  in  conjunc- 
tion with  the  tablet,  a  frictional  speed-gov- 

ernor for  the  motor  comprising  a  disk  rotated  45 
by  the  motor,  centrifugal  devices  for  axially 
moving  the  disk  and  a  relatively  stationary 
friction  device  bearing  against  the  disk  and 
limiting  the  axial  movement  thereof,  a  speed- 
adjusting  device  for  changing  the  position  of  50 
the  friction  device  to  determine  the  initial 

speed  of  the  motor,  and  automatically-oper- 
ating speed  -  controlling  means  gradually 

changing  the  position  of  the  friction  device 
to  gradually  vary  the  speed  of  the  motor.        55 

15.  The  combination  of  a  rotatable  record- 
tablet,  a  motor  for  rotating  the  same,  a  re- 

corder or  reproducer  operating  in  conjunc- 
tion with  the  tablet,  a  frictional  speed-gov- 

ernor for  the  motor  comprising  a  disk  rotated  60 
by  the  motor,  centrifugal  devices  for  axially 
moving  the  disk  and  a  relatively  stationary 
friction  device  bearing  against  the  disk  and 
limiting  the  axial  movement  thereof,  a  speed- 
adjusting  device  for  changing  the  position  of  65 
the  friction  device  to  determine  the  initial 
speed  of  the  motor,  a  starting  and  stopping 
device  for  forciblj'  pressing  the  friction  de- 

vice against  the  disk  to  stop  the  motor,  and 
automatically  -  operating  speed  -  controlling  70 
means  gradually  changing  the  position  of  the 
friction  device  to  gradually  vary  the  speed 
of  the  motor. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  twosubscrib-  75 
ing  witnesses. 

CHARLES  S.  TAINTER, 
Witnesses: 

D.  W.  Cady, 
F.  H.  Gray. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwaed  D.  Gleason,  a 

citizen  of  the  United  States,  residing  at  Pliila- 
delphia,  in  the  eonntj^  of  Philadelphia  and 
State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound-Re- 

producing Machines,  of  which  the  following 
is  a  specification. 
My  invention  relates  to  improvements  in 

sou  nd-reproducing  macliines  in  which  a  stjdus 
is  automaticallj'  fed  forward  across  the  face  of 
a  record-disk,  turned  from  engagement  with 
the  record  at  the  end  of  its  forward  travel,  and 
fed  back  to  the  starting-point  while  in  an  ele- 

vated iDosition. 
My  invention  consists  in  devices  to  cause 

the  sound-hox  to  rotate  and  bring  the  stylus 
into  engagement  witli  the  record  with  j^ield- 
ing  pressure  and  in  mechanism  for  disen- 

20  gaging  tlie  stylus  from  the  record  at  the  end 
of  its  forAvard  movement  and  returning  it  in 
an  elevated  position  to  the  starting-point,  all 
of  which  will  be  hereinafter  claimed  and  fully 
described. 

Referring  to  the  accompanying  page  of 
drawings,  Figure  1  illustrates  a  plan  view  of 
a  sound  -  reproducing  machine  constructed 
after  the  manner  of  my  improvements,  Avith 
a  portion  of  the  easing  broken  a^vay  to  more 
clearly  show  some  of  the  internal  working 
parts;  and  Fig.  2  is  a  side  elevation  of  what 
is  illustrated  in  Fig.  1. 

Referring  to  the  reference- letters  of  the 
drawings,  A  represents  an  electric  motor,  the 

armature  A.'  of  Avhich  is  mounted  upon  a  driv- 
ing-shaft B,  which  is  i^rovided  with  a  Avorm- 

Avheel  C,  operating  the  feed  mechanism,  and  a 
bevel-wheel  D,  operating  the  turn-table  car- 

rying the  record-disk.  The  turn-table  E  is 

40  mounted  upon  a  shaft  E',  Avhich  is  provided 
Avith  a  bcA^ei-gear  E'-,  meshing  AA'ith  the  bcA^el- 
gear  D,  Avhich,  as  before  stated,  is  operated 
by  the  driA'ing-shaft  B.  The  record-disk  E^ 
rests  upon  the  turn-table  E  and  is  turned  by 

45  a  pin  e,  projectiug  from  the  turn-table  into  an 
opening  &  in  the  record-disk. 

F  represents  the  sound-box,  Avhich  is  pro- 
vided in  the  ordinary  Avay  Avith  a  diai^hragm 

F',  a  st3d US-lever  F-,  and  a  stylus  F^  The 
30  sound-box  F  is  fulcrumed  to  an  arm  G,  Avhich 

is  connected  to  and  forms  part  of  abracket  G', 

25 

30 

35 

haA'ing  bearings  g  and  (J  ̂  slidable  upon  a  fixed 
rod  II,  supported  bj^  uprights  n  and  n' .  The arm  G  in  moving  forward  and  backAvard  rests 
upon  a  rail  R,  Avhich  it  is  forced  to  engage  bj^  55 
reason  of  a  fixed  leaf-spring  S,  bearing  against 

a  projecting  ledge  s'  on  the  under  side  of  the 
bracket  G'.  As  it  is  not  an  essential  feature 
of  my  invention  that  the  arm  G  should  have 

any  moA^ement  other  than  its  forAvard  and  60 
baclcAvard  moA'ement  upon  the  rod  II,  the  rail 
R  in  some  instances  may  be  disijensed  Avith 

and  the  bracket  G'  guided  upon  a  rod  II, 
square  in  cross-section,  instead  of  the  round 
one  I  have  illustrated.  65 

The  feed  ing  of  the  sound-box  and  stylus  f  or- 
Avard  is  accomplished  by  means  of  the  stylus 
engaging  the  helical  groove  of  the  record,  and 
the  stjdus  is  caused  to  bear  ui^on  the  record 

Avith  yielding  pressure  b}'  reason  of  its  pi\'otal  70 
connection  Avith  the  arm  G  and  a  rod  T,  ful- 

crumed to  the  sound-box  at  one  end  and  car- 
ried by  a  bearing  i  at  the  other,  betAveen  Avhich 

and  the  extreme  end  of  the  rod  T  is  a  spiral 
spring  s.  The  return-feed  for  the  sound-box  75 
and  its  connecting  parts  is  accomplished  by 
the  Avorm  C  engaging  a  Avorm-Avheel  I,  which 
is  i^roA'ided  Avitli  a  segmental  rack  J,  timed  to 
engage  at  intervals  a  pinion  K  on  a  shaft  K', 
AA'hich  also  carries  a  segment  L  to  receiA^e  a  80 
metal  band  L',  one  end  of  AAdiich  is  connected 
to  the  segment  and  the  other  end  to  the 

bracket  G'. After  the  sound-box  has  been  carried  for- 
ward by  the  engagement  of  the  stjdus  Avith  85 

the  grooA'e  of  the  record  and  before  the  back- 
Avard  or  return  feed  comes  into  play  or  at  the 

instant  it  becomes  operative  it  is  necessarj'' 
to  disengage  the  stylus  from  the  record.     This 
is  accomplished  by  placing  on  the  itnder  side  90 
of  the  segmental  rack  J  a  cam  M,  AA'hich  at  a 
fixed  time  presses  against  a  roller  7)i',  mounted 
in  the  end  of  a  rod  ;/(,  guided  in  a  bearing  m^ 
and  connected  to  a  lever  m-\     The  lever  tn^ 
oi)erates  a  rocking  frame  O,  which  embraces  95 

a  shaft  0,  to  Avhich  the  lever  m"  is  secured,  and 
uprights  0'  0',  secured  at  the  loAver  end  to  the 
shaft  0  and  at  the  upper  end  to  a  rail  0'.     The extreme  end  of  the  rod  T,  which  moves  the 
sound-box,  is  provided  with  a  bearing  f/,  in  100 
Avhich  is  supported  a  roller  ̂ ^,  AA^hich,  being  at 
all  times  in  the  path  of  the  rail  0',  is  moA^ed 
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to  turn  the  soimd-box  and  raise  the  stylus 
from  the  record  when  the  rocking  frame  O  is 
operated  through  the  medium  of  its  connect- 

ing parts  and  the  cam  M. 
5  Having  described  my  invention,  what  I 

claim,  and  desire  to  secure  by  Letters  Patent, 

is — 1.  A  sound-reproducing  machine,  comiDris- 
ing  a  revoluble  record-disk,  a  sound-box  pro- 

lo  vided  with  a  diaphragm  and  stylus,  an  arm 
carrying  the  sound-box  journaled  ui)on  a 
fixed  bar,  a  segment  provided  with  a  band, 
one  end  of  which  is  connected  to  said  arm,  a 
pinion  for  turning  the  segment  and  a  seg- 

iS  mental  rack  connected  to  the  driving  mech- 
anism and  adapted  to  turn  the  pinion  and 

thereby  return  the  sound-box  and  stylus  after 
they  have  been  fed  forward  by  the  groove  of 
tlie  record,  substantially  as  described. 

2o  2.  A  sound-reproducing  machine,  compris- 
ing a  revoluble  record,  a  sound-box  pi'ovided 

with  a  diaphragm  and  stylus,  the  latter  being- 
operated  in  one  direction  by  the  groove  of  the 
record,  a  movable  arm  liaving  a  bearing  in 

25  which  the  sound-box  is  free  to  turn,  a  rod 
f  ulcrumed  to  and  adapted  to  turn  the  sound- 

box to  release  the  stjdus  from  the  record  at 
the  end  of  its  forward  movement  and  a  cam 

operated  b}='  the  driving  mechanism  to  move 
30  said  rod,  substantially  as  described. 

3.  A  sound-reproducing  machine,  compris- 
ing a  turn-table  provided  Avith  a  record-disk, 

a  sound-box  provided  with  a  diaphragm  and 

stylus  carried  in  one  direction  by  the  groove 
of  the  record,  a  slidable  arm,  one  end  of  which  35 
is  guided  in  a  bearing  and  the  other  being  ar- 

ranged to  form  a  journal  in  which  the  sound- 
box is  free  to  turn,  a  segment  provided  with 

a  band  connected  to  said  arm,  a  rack-and- 
pinion  mechanism  to  operate  the  segment,  to  40 
perform  the  return  movement,  a  rod  ful- 
crumed  to  the  sound -box'  and  arranged  to 
turn  the  same  and  lift  the  stylus  at  the  end 
of  its  forward  movement,  and  a  cam  for  oper- 

ating the  rod,  substantially  as  described.         i^ 

4.  A  sound-reproducing  machine,  comi3T"is- 
ing  a  rotatable  i-ecord,  a  motor  for  operating 
the  same,  a  fulerumed  sound-box  provided 
with  a  diaphragm  and  stylus,  an  arm  carry- 

ing the  sound-box  slidable  upon  a  guide,  a  50 
spring  interposed  between  the  arm  and  sound- 

box to  cause  the  latter  to  turn  and  bring  the 

stylus  to  bear  upon  the  record  with  yielding- 
pressure,  so  that  the  sound-box  will  be  carried 
forward  by  the  groove  of  the  record,  a  cam  55 
adapted  to  turn  the  sound-box  and  lift  the 
stylus  at  the  end  of  its  forward  movement, 
and  a  mechanism  comprising  a  segmental 
rack  and  pinion  to  return  the  sound-box  to 
its  initial  position,  substantially  as  specified.  60 

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

EDWARD  D.  GLEASON. 
Witnesses : 

David  S.  Williams, 
Arnold  Katz. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Theodore  Birnbaum, 

managing  director,  a  subject  of  the  I^ing  of 
Great  Britain  and  Ireland,  at  present  resid- 

5  ing  at  36  Ritterstrasse,  in  the  city  of  Berlin, 
in  the  German  Empire,  have  invented  certain 
new  and  useful  Devices  for  Throwing  Gramo- 

phones In  and  Out  of  Operation,  of  which  the 
following  is  a  specification. 

10  This  invention  has  reference  to  the  con- 
struction of  a  device  which  is  intended  for 

lowering  the  sounding-box  arranged  at  the 
outside  and  above  the  gramophone  turning 
disk  upon  the  sounding-plate  on  the  opera- 

15  tion  of  the  gramophone,  and  it  serves  at  the 
same  time  for  releasing  the  brake  operating 
to  disengage  the  gramophone  turning  disk, 
while  after  the  reproduction  of  the  piece  of 
music  the  sounding-box  is  automatically  lifted 

20  off  by  the  device  and  is  returned  into  its  ini- 
tial position.  The  mere  turning  of  a  lever 

for  about  a  quarter-turn  replaces  all  the  ma- 
nipulations which  are  otherwise  necessary  for 

the  operation  of  a  gramophone,   while  the 
25  stopping  of  the  apparatus  is  effected  auto- 

matically, as  already  mentioned. 
The  new  construction  is  shown  on  the  ac- 

companying drawings  in  Figures  1,  2,  3,  and 
4  in  several  views. 

30  In  a  support  a,  which  is  attached  to  the 
casing  6  of  the  gramophone  or  is  integral 
with  the  same,  a  horizontal  shaft  c  is  jour- 
naled,  which  may  be  turned  bj'  a  crank-arm 
d.     An  inclined  plate  e  is  connected  to  the 

35  shaft  c  or  to  the  crank-arm  (7,  respectively. 
A  spiral  spring  mounted  upon  the  shaft  c 
tends  to  retain  the  crank-arm  fZ  with  the  plate 
e  in  their  vertical  position,  as  shown  in  Figs. 
2  and  3  of  the  accompanying  drawings.  The 

plate  e  is  provided  at  its  "rear  extremity  with 
a  braking-snug  g,  which  in  the  vertical  posi- 

tion of  the  plate  e  is  forced  against  the  gramo- 
phone-disk 7i  by  the  action  of  the  spring  /, 

and  thus  effects  a  braking  action — that  is  to 
say,  the  gramophone  turning  disk  is  stopped 
while  the  parts  of  the  mechanism  are  in  their 
operative  position.  Upon  the  upper  inclined 
surface  of  the  plate  e  rests  the  lever  /,  carry- 

ing the  sounding -box  I  and  which  is  ful- 
crumed  at  U.  In  the  vertical  position  of  the 
plate  the  lever  i  moves  by  it  own  gravity 

down  upon  the  lower  front  part  of  the  plate 
e  and  places  itself  against  the  crank-arm  d. 
The  sounding-box  remains  in  this  position 
above  and  at  the  outside  of  the  sounding-  55 
plate  s,  so  that  the  lower  part  of  the  sound- 

ing-box is  easily  accessible  for  the  insertion 
and  mounting  of  a  stj'lns  or  needle. 
When  it  is  desired  to  operate  the  gramo- 

phone  after  the  operating  mechanism  has  60 
been  wound  up,  the  crank-arm  d  is  turned 
to  the  left  for  about  a  quarter-turn  until  the 
plate  e  has  assumed  an  approximately  hori- 

zontal position.     The  projection  on  which  the 
braking-snug  (j  is  fastened  will  in  this  posi-  65 
tion  push  back  the  spring-acting  projection 
m^  so  as  to  retain  the  plate  bj'  this  projection 
in  its  horizontal  position.     The  lever  i,  to 
which  the  sounding-box  is  attached,  is  pro- 

vided   with   a   staple  -  like   projection  0,  as  7c 
shown  in  Figs.  1,  2,  3,  and  4  of  the  draw- 

ings.    AVhen  the  lever  d  is  lowered,  this  pro- 
jection pushes  the  arm  i  back  and  effects  a 

displacement  of  the  sounding-box  toward  the 
center  of  the  .souuding-plate,  besides  lower-  75 
ing  the  sounding -box  /.     As  alread}'  men- 

tioned, the  sounding-box  is  above  and  at  the 
outside  of  the  sounding-plate  in  its  raised  po- 

sition, the  plate  e  being  vertical.     For  lower- 
ing the  sounding- box  it  therefore  becomes  80 

necessary  to  also  effect  a  displacement  of  the 
sounding- box  toward  the  center,  so  as  to 
guide  the  needle  to  make  it  enter  the  sound- 

ing-line, which  commences  in  the  proximity 
of  the  oute;'  edge  of  the  sounding-plate.     Si-  85 
multaneoiisly  with  the  turning  down  of  the 
crank-arm  d  the  braking-snug  g  is  withdrawn 
from    the  gramophone    turning   disk   li,  as 
shown  in  Fig.  1  of  the  drawings — that  is  to 
say,  the  brake  is  withdrawn,  so  as  to  release  90 
the  gramophone  turning  disk  which  is  ro- 

tated by  the  mechanism.     When  the  needle 
has  entered  the  record-line  of  the  rotating 
sounding-plate,  the  reproduction  of  the  piece 
of  music  of  the  sounding-plate  commences,  95 
which  in  consequence  of  the  spiral-shaped 
arrangement  of  the  record -line  causes  the 
sounding-box  to  move  gradually  toward  the 
center,  while  the  lever  i,  carrying  the  sound- 

ing-box, is  rotated  simultaneously  on  its  shaft  100 
at  Ic.     As  soon  as  the  needle  of  the  sounding- 
box  has  arrived  at  the  end  of  the  record-lino 
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the  rotation  of  the  lever  i  is  continued,  by 
means  of  any  well-known  positive  guiding 
movement  of  the  needle,  toward  the  center 
of  the  sounding-plate,  the  said  lever  imping- 

5  ing  against  an  upper  extension^  of  the  spring- 
acting  projection  m,  which  is  thrown  back, 
so  as  to  release  the  plate  e.  By  the  action  of 
the  spring/  the  plate  e  is  returned  to  its  ver- 

tical position,  and  in  consequence  the  brak- 
to  ing-snug  g  is  forced  against  the  gramophone 

turning  disk  li,  so  as  to  stop  the  latter,  while 
at  the  same  time  the  sounding-box  I  is  lifted 
off  from  the  sounding-plate  and  is  returned 
to  its  initial  position  with  the  lever  /,  the  le- 

15  ver  i  moving  down  upon  the  upper  inclined 
edge  of  the  plate  e  into  its  initial  position,  as 
shown  in  Fig.  2  of  the  drawings.  For  operat- 

ing the  gramophone  once  more  it  is  only  nec- 
essary to  turn  the  crank-arm  g  to  the  left 

20  until  the  plate  e  is  retained  in  its  horizontal 
position  by  the  projection  7?i,  the  mechanism 
being  likewise  wound  ujp,  if  necessary,  while 
after  the  piece  of  music  is  finished  the  throw- 

ing out  of  operation  of  the  apparatus  is  ef- 
25  fected  automaticallj'. 

What  I  claim,  and  desire  to  secure  by  Let- 
ters Patent  of  the  United  States,  is — 

Combined  starting  and  stopping  device  for 
gramophones    comprising    the   combination 
with  a  gramophone-plate  and  a  sounding-box  30 
of  a   spring  -  actuated   horizontal   rotatable 
shaft,  a  rotating  handle  and  an  inclined  way 
and  a  brake  for  the  gramophone-plate,  a  piv- 

oted sounding-box-bearing  arm  and  which  is 
movable  along  the  said  inclined  way  and  pro-  35 
vided  with  a  projection  to  engage  with  the 
said  rotating  handle,  a  spring-acting  arm  for 
retaining  the  inclined  way  in  its  horizontal 
position  and  in  the  path  of  the  said  gramo- 

phone-brake and  bearing  a  stop  against  which  40 
the  sound-box-bearing  arm  may  impinge  and  d 
release  the  inclined  way.  1 

In  witness  whereof  I  have  hereunto  signed 
my  name  in  the  presence  of  two  subscribing 
witnesses. 

THEODORE  BIRNBAUM. 

Witnesses: 
WOLDEMAR  HAUPT, 
Henry  Hasper. 
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To  all  whoTYi  it  may  concern: 
Be  it  known  that  I,  Cleveland  Walcutt, 

M  citizen  of  the  United  States,  residing  at 
Asnieres,  Seine,  France,  have  inv^ented  cer- 

5  tain  new  and  useful  Improvements  in  Appa- 
ratus for  Duplicating  Phonographic  Sound- 

Records,  of  whicli  the  following  is  a  specifi- 
cation. 

The  object  of  m}'  invention  is  to  provide  a 
lo  mechanism  adapted  to  cut  an  amplified  re- 

production of  the  record  from  a  phonographic 
cylinder  or  dislf.  Such  amplified  reproduc- 

tion may  be  cut  upon  a  cylinder  of  larger  di- 
ameter or  disk  of  larger  surface.     To  do  this, 

15  I  provide  a  suitable  frame  to  carry  two  phono- 
gram-cylinders mounted  upon  parallel  shafts 

separated  a  suitable  distance  to  admit  of  the 
interposition  of  a  stylus  system  between  the 
same.     Said  stjdus  system  instead  of  being 

20  pivoted  centrally  is  pivoted  nearer  to  the  cyl- 
inder bearing  the  record,  so  that  the  longer- 

cutting  stylus  may  have  an  amplified  move- 
ment. It  is  intended  thus  to  provide  a  means 

of  transferring  the  record  from  an  ordinary 
25  cylinder  to  a  cylinder  of  larger  diameter. 

It  is  well  known  that  the  imperfections  in 
phonographic  reproductions  are  due  in  part 
to  the  fact  that  the  spherical  reproducer  is 
not  allowed  to  engage  all  the  portions  of  the 

30  record  representing  fundamental  tones  and 
principal  overtones,  because  some  of  the 
waves  or  gouges  thereof  are  of  less  length 
than  width.  Owing  to  the  I'elativelj^  great 
diameter  of  the  recording  edge  to  the  depth 

35  of  the  cut  all  the  depressions  of  which  the 
record  is  formed  are  characterized  by  a 
greater  width  than  depth.  In  the  case  of 
waves  which  are  of  a  greater  length  than 
width  the  reproducer  will  be  free  to  engage 

40  the  entire  length  of  the  wave;  but  when  the 
length  of  the  wave  is  less  than  its  width  the 
spherical  reproducer  will  not  be  allowed  to 
engage  the  record- groove,  but  will  be  ar- 

rested by  the  crests  of  the  adjacent  waves. 
45  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. 

To  this  end  ray  invention  consists  in  em- 
50  ploying  two  cylinders,  one  of  which  is  a  rec- 

ord-bearing cylinder  and  the  other  a  cylin- 
der of  larger  diameter  to  receive  the  ampli- 

fied duplicate  record.     I  use  a  large  cylinder 
in  order  to  obtain  better  reproductions  by 

increasing  the  peripheral  speed  of  the  record-  55 
ing-surface. 

The  figure  is  asectional  end  elevation  show- 
ing the  features  of  my  invention,  in  which — 

a  represents  the  record-bearing  cylinder, 
having  its  direction  of  rotation  indicated  bj"  60 
an  arrow. 

&  represents  the  enlarged  cylinder,  having 
its  direction  of  rotation  also  indicated  by  an 
arrow. 

c  represents  a  traveling  arm  adapted  to  65 
move  in  the  line  parallel  with  the  axis  of  the 
cylinders  a  and  &. 

d  represents  the  stylus,  having  a  repro- 
ducer-ball e  on  one  end  and  connecting  with 

cutting-stylus/.  7° 
The  stylus  system  consists  of  the  stylus-le- 

ver d,  pivoted  to  the  traveling  arm  c  at  f/, 
and  is  provided  with  the  reproducing  stylus 
or  ball  e  and  the  stylus-lever/,  suspended  be- 

tween its  ends  from  the  lever  d  bj'  means  of  75 

the  link  ~k  and  carrying  upon  its  longer  arm 
the  cutting  or  recording  stylus  /,  the  oppo- 

site end  being  pivotally  connected  with  the 
adjusting-arm  li  at  v/i,  as  shown,  which  is  se- 

cured to  the  traveling  arm  c  by  means  of  the  80 
adjusting-screw  i,  as  shown.  By  this  means 
and  because  of  the  angular  position  of  the 
link  li  with  respect  to  the  levers  d  and  /  the 
adjustment  of  the  screw  i  inwardly  will  pro- 

duce a  greater  pressure  of  the  two  stj'luses  85 
upon  their  respective  cylinders,  while  the 
withdrawal  of  the  screw  will  reduce  such 

pressure  or  finally  withdraw  the  stylus  sj's- 
tem  completely  from  contact  with  the  cylin- 

ders preparatory  to  their  removal  from  the  90 
mandrels.  It  will  be  noticed  that  all  of  the 
movements  of  the  reproducing  stylus  or  ball 
e  due  to  its  following  the  groove  in  the  mas- 

ter-record are  communicated  with  increased 
amplitude  to  the  cutting  or  recording  stylus  95 
/,  thereby  increasing  the  depth  of  the  furrow 
or  cut  upon  the  duplicate  cylinder,  and  inas- 

much as  the  duplicate  cylinder  has  a  greater 
surface  speed  than  the  master  record  or  cyl- 

inder it  is  clear  that  the  duplicate  record  will  100 
be  considerably  amplified. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desii*e  to  secure  by  Letters 

Patent,  is — 
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1.  In  a  phonographic -record -duplicating 
device,  the  combination,  of  a  traveling  arm, 
a  stylus  system  mounted  thereon,  said  sys- 

tem consisting  of  reproducing  and  recording 
stylus-levers,  a  link  connecting  said  levers, 
and  a  screw  adjustment  device  consisting  of 
a  rigid  bar  mounted  upon  the  traveling  arm 
and  pivotally  connected  at  one  end  to  the  end 
of  one  of  the  stylus-levers,  and  means  for  ad- 

justing said  bar  whereby  the  pressure  of  the 
two  styluses  upon  their  respective  cylinders 
may  be  varied  and  positively  regulated. 

2.  In  a  phonographic- record -duplicating 
device,  the  combination  of  a  traveling  arm, 
a  stylus  system  mounted  thereon  said  sys- 

tem consisting  of  reproducing  and  recording 
stylus-levers,  a  link  connecting  said  levers 
intermediate  their  ends,  one  of  said  levers  be- 

ing pivoted  to  the  traveling  arm,  an  adjust- 
ing-arm consisting  of  a  rigid  bar  mounted 

upon  the  traveling  arm,  a  pivotal  connection 
between  the  other  lever  and  said  adjusting- 
arm,  and  a  positive  means  for  producing  a 
longitudinal  adjustment  of  said  adjusting- 

arm  whereby  the  pressure  of  the  two  styluses  25 
upon  their  respective  cylinders  may  be  regu- lated. 

3.  In  a  phonographic -record -duplicating 
device,  the  combination  of  a  traveling  arm, 
a  lever  carrying  a  reproducing  stylus  or  ball  ?o 
pivotally  secured  thereto,  an  adjusting-arm 
consisting  of  a  rigid  bar  mounted  for  longi- 

tudinal movement  upon  said  traveling  arm, 
a  lever  carrying  a  recording-stylus  pivotally 
secured  to  said  adjusting-arm  and  a  link  con-  35 
necting  said  levers  intermediate  their  ends, 
whereby  the  longitudinal  movement  or  ad- 

justment of  the  adjusting-arm  will  produce 
a  varied  pressure  of  the  two  styluses  upon 
their  respective  cylinders.  40 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  this  20th  day  of 
December,  1900. 

CLEVELAND  WALCUTT. 
Witnesses: 

Edward  P.  MacLean, 
George  E.  Light. 

I 
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JULIUS  WELLNER,  OF  PHILADELPHIA,  PENNSYLVANIA. 
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To  all  zvhom  it  may  concern: 
Be  itknown  thati,  Julius  Wellner,  a  citi- 

zen of  the  United  States,  residing  at  Philadel- 
phia, in  the  county  of  Philadelphia  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Repro- 

ducing Machines,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  improvements  in 

lo  sound-reproducing  machines;  and  it  consists 
of  devices  for  supportiug  and  guiding  the 
sound-box,  in  mechanism  for  raising  and  low- 

ering the  stylus-needle  to  and  from  the  record 
at  extremity  of  its  forward  and  backward 

15  movements,  and  in  means  for  controlling  the 
motion  of  the  sound-box,  all  of  which  will  be 
hereinafter  fully  described. 

Referring  to  the  accompanying  page  of 
drawings,  Figure  1  illustrates  a  side  eleva- 
te tion  of  a  sound -reproducing  machine  with 
the  stylus  in  position  to  be  fed  forward  by  the 
groove  of  the  record.  Fig.  2  represents  a 
detached  front  elevation  of  the  sound-box 
and  its  supporting-tube  with  the  sound-box 

65  feed  forward  to  the  full  extent  of  its  move- 
ment and  the  stylus  lifted  from  the  record, 

and  Fig.  3  shows  a  perspective  view  of  the 
sound-box  detached  from  its  supporting-tube. 

Referring  to  the  reference -letters  of  the 
30  drawings,  A  represents  the  record;  B,  the 

sound-box;  C,  the  carrying-tube,  and  D  the 
horn.  The  record  A  is  supported  on  a  turn- 

table A',  which  is  fastened  to  a  shaft  A^,  suit- 
ably journaled  in  the  frame  A^  of  the  ma- 

35  chine.  The  shaft  A^  may  be  driven  h^  a  suit- 
able prime  mover — such,  for  instance,  as  an 

electric  motor — or  by  the  well-known  spring- 
driven  clockwork  mechanism. 

The  sound-box  B  is  provided  in  the  usual 
40  way  with  a  diaphragm  B',  a  stylus-lever  B^, 

and  a  stylus  B^,  and  in  addition  to  these  has 
a  long  tube  B'  pi'ojecting  out  from  the  cen- 

ter, which  is  guided  in  the  carrying-tube  or 
journal  C.    The  tube  B^  of  the  sound-box  has 

45  pressed  into  its  sheet  two  parallel  grooves  h 

and  &',  which  are  brought  together  by  a  chan- 
nel at  a  point  W.  The  sound-box  being  free 

to  turn  in  the  journal  C  is  provided  with  a 

weighted  lever  B',  by  which  the  stylus  is 
50  caused  to  turn  and  engage  the  groove  of  the 

record  when  it  is  moving  forward. 
The  carrying-tube  C,  which  forms  a  jour- 

nal for  the  tube  B*  of  the  sound-box,  is  fas- 
tened to  an  arm  C,  which  is  secured  to  the 

frame  A^  of  the  machine  by  screws  c'  c'.  35 
The  horn  D,  which  for  the  convenience  of 

space  is  located  directly  above  the  turn-table^ 
is  rigidly  connected  to  the  carrying-tube  C  by 
an  elbow  d. 

Supported  upon  the  tube  C,  which  is  of  thin  60 

brass,  is  a  solenoid  E,  the  terminals  e  and  e' of which  are  connected  to  a  source  of  electrical 
energy  F.  On  the  upper  side  of  the  tube  C, 
at  the  end  nearest  the  sound-box,  is  a  roller 
G,  journaled  in  a  leaf-spring  G**,  which  is  fas-  65 
tened  to  the  tube  by  screws  g  g.  The  roller 

G  passes  through  an  opening  G'^  in  the  tube 
C  and  by  virtue  of  the  spring  G'  is  caused  to 
engage  either  the  groove  h  or  V  of  the  tube  B*. 
When  the  sound-box  is  in    the  position  70 

shown  in  Fig.  1,  the  roller  G  will  rest  in  the 
groove  6,  which  is  of  sufficient  width  to  allow 
the  sound-box  to  turn  and  engage  the  groove 
of   the   record   under  the   influence   of   the 

weighted  lever  B^.     When  the  sound-box  has  75 
been  fed  forward  to  the  full  extent  of   its 
movement  by  the  groove  of  the  record,  the 
stylus-lever  &  is  brought  in   contact  with  a 
pin  6^  fastened  to  the  turn-table  A'*  and  pass- 

ing through  a  hole  a  in  the  record  A.     As  the  80 
turn-table  revolves  the  pin  h^  engages  the 
stylus-lever  B^  and  causes  it  to  turn,  as  shown 
in  Fig.  2,  thus  forcing  the  roller  G  out  of  the 

groove  h  into  the  groove  h' ,  and  at  the  same 
time  electrical  contact  is  made  by  the  stylus-  85 
lever  engaging  a  contact  €\  causing  the  so- 

lenoid E,  which  acting  upon  the  iron  tube  B* 
of  the  sound-box  to  draw  it  into  the  position 
shown  in  Fig.  1,  at  which  point  the  roller  G 

approaches  the  passage  W,  and  bj'  the  turning  90 
of  the  sound-box  under  the  influence  of  the 

weighted  lever  B^  finallj^  enters  the  groove  ?>. 
Having  described  my  Invention,  what  I 

claim,  and  desire  to  secure  by  Letters  Patent, 
is—  95 

1.  A  sound-reproducing  machine,  compris- 
ing a  turn-table  rotatable  in  fixed  bearings 

and  adapted  to  receive  a  record-disk, a  sound- 
box provided  with  a  diaphragm,  stylus-lever 

and  stylus,  a  tube  projecting  out  from  the  10c 
center  of  the  sound-box,  and  a  fixed  tubular 
support  loosely  surrounding  the  tube  of  the 
sound-box  and  forming  an  axial  bearing  in 
which  the  sound-box  may  freely  turn  as  well 
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as  a  bearing  to  guide  the  tube  of  the  sound- 
box as  the  stylus  traverses  the  helical  groove 

of  the  record. 

.  2.  A  sound-reproducing  machine  in  combi- 
5  nation  with  the  turn-table,  a  sound-box  pro- 

vided with  a  diaphragm  and  stylus,  and  with 
a  centrally-projecting  tube,  a  fixed  tubular 
bearing  surrounding  the  tube  of  the  sound- 

box and  forming  an  axis  for  the  sound-box 
lo  and  its  tube  in  which  it  may  rotate  as  well 

as  a  bearing  to  guide  the  sound-box  and 
its  tube  as  the  stylus  traverses  a  helical  rec- 

ord-groove, and  a  weighted  lever  projecting 
out  from  the  rim  of  the  sound-box  to  cause 

IS  the  same  to  turn  and  retain  the  stylus  in  com- 
munication with  the  record-groove,  substan- 

tially as  described. 
3.  A  sound-reproducing  machine  compris- 

ing in  combination,  a  turn-table  adapted  to 
2o  receive  arecord,  a  soiiud-box  adapted  to  slide 

and  free  to  turn,  a  fixed  hollow  bearing  sup- 
porting the  sound-box,  and  a  pin  mounted 

upon  the  turn-table  and  adapted  to  turn  the 
sound-box,  substantially  as  specified. 

25  4.  A  sound-reproducing  machine,  compris- 
ing in  combination,  a  turn-table,  adapted  to 

receive  a  record,  a  sound-box  adapted  to  slide 
and  free  to  tuin,  a  fixed  hollow  journal  car- 

rying the  sound-box,  a  pin  mounted  upon  the 
30  turn-table  and  adapted  to  tii  rn  the  sound-box, 

and  means  for  returning  the  sound-box  after 
it  has  been  fed  forward  over  the  turn-table, 
substantially  as  described. 

5.  A  sound-reproducing  machine,  compris- 
35  ing  a  turn-table,  suitably  supported  and  ro- 

tated, provided  with  a  record-disk,  a  sound- 
box adapted  to  slide  and  free  to  turn,  a 

weighted  lever  to  turn  the  sound-box  and 
cause  it  to  engage  the  record,  a  pin  mounted 

40  upon  the  turn-table  and  adapted  to  turn  the 
sound-box  at  the  end  of  its  forward  move- 

ment, a  fixed  hollow  bearing  carrying  the 
sound-box,  means  to  carry  the  sound-box  to 
move  forward  and  backward  in  said  bearing, 
and  a  horn  connected  to  and  extending  out  45 
from  said  hollow  bearing,  substantially  as 

specified. 6.  A  sound-reproducing  machine,  compris- 
ing a  turn-table  having  a  record,  a  sound- 
box having  a  projecting  tube  provided  with  50 

grooves,  a  fixed  hollow  bearing  carrying  said 
tube,  a  spring-pressed  roller  adapted  to  said 
grooves,  means  for  turning  the  sound-box  at 
the  end  of  its  forward  travel  so  as  to  cause 
the  roller  to  move  out  of  one  end  and  into  the  5  5 
other  of  the  grooves  and  thereby  raise  the 
stylus  from  the  record,  means  to  return  the 
stylus  to  its  initial  position,  substantially  as 
described. 

7.  A  sound-reproducing  machine,  compris-  60 
ing  in  combination,  a  turn-table,  a  sound- 

box mounted  in  a  journal  and  adapted  to  slide 
and  free  to  turn,  means  for  feeding  the  sound- 

box forward,  and  turning  it  at  the  end  of  its 
forward  movement  and  a  solenoid  for  return-  65 
ing  the  sound-box  to  its  initial  position,  sub- 

stantially as  specified. 
8.  A  sound-reproducing  machine,  compris- 

ing in  combination  a  rotary  sound-box  carry- 
ing a  stylus,  a  turn-table,  a  record-disk  upon  70 

its  turn-table  provided  with  a  helical  record- 
groove,  a  projecting  pin  at  the  inner  extrem- 

ity of  said  groove  and  operated  to  turn  the 
sound-box  bodily  and  thereby  disengage  the 
stylus  from  the  record.  75 

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

JULIUS  WELLNER. 

Witnesses: 
David  S.  Williams, 
Arnold  Katz. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  United  States,  residing  at  Liverpool, 
in  the  county  of  Lancaster,  England,  have  in- 

vented an  Improvement  in  Methods  of  Form- 
ing Duplicate  Sound -Record  C.ylinders,  of 

which  the  following  is  a  specification. 
The  object  of  my  invention  is  to  produce  a 

more  perfect  and  commercial  sound-recoi'd  of 
cjdindrical  form  and  made  of  celluloid  or 
other  similar  or  suitable  material  than  it  has 

heretofore  been  possible  to  produce  in  an  ef- 
fort to  overcome  the  harsh  and  grating  sounds 

usually  incident  to  records  of  celluloid.  In 
an  application  for  Letters  Patent  filed  by  me 
May  15, 1902,  Serial  No.  107,458, 1  have  illus- 

trated and  described  a  metal  matrix  and  re- 
ceptacle suitable  for  carrying  out  the  method 

of  the  present  aijplication. 
In  carrying  out  the  method  of  mj  present 

invention  I  place  the  celluloid  blank  within 
the  matrix,  connect  the  matrix  to  a  suitable 
base,  and  seal  the  respective  ends  of  the  cel- 

luloid blank  to  the  matrix  and  the  base,  ex- 
haust the  air,  and  remove  the  moisture  that 

may  be  between  the  juxtaposed  surfaces  of 
the  matrix  and  celluloid  blank.  I  then  place 
said  parts  in  a  suitable  receptacle  and  apply 
heat  to  soften  the  celluloid  blank  and  pres- 

sure to  force  the  same  into  intimate  contact 
with  the  matrix  to  form  a  duplicate  sound- 
record,  thereafter  cooling  the  body  of  cellu- 

loid and  removing  the  same  from  the  matrix 
as  a  complete  duplicate  sound-record  cylin- 

der. The  blank  of  celluloid  or  otlier  suitable 
material  is  preferably  made  with  inturned 
ends  of  varying  diameters  to  agree  with  and 
fit  the  taper  mandrel  of  the  reproducing-ma- 
chine,  and  this  blank  is  preferably  passed 
into  the  matrix  from  the  lower  open  end. 
The  sealing  of  the  respective  ends  of  the  blank 
to  the  matrix  and  base  is  not  onty  for  the  piir- 
pose  of  forming  an  air-tight  joint,  but  to  pre- 

vent the  entrance  of  the  steam,  hot  gases,  or 
hot  water  that  maj'  be  applied  to  soften  the 
blank,  as  well  as  to  prevent  the  entrance  of 
material  by  which  pressure  is  exerted  to  force 
the  blank  outwardly  into  tlie  interstices  of 
the  matrix. 

In  the  apparatus  employed  to  carry  out  this  50 
method  and  with  particular  reference  to  seal- 

ing the  ends  of  the  blank  I  employ  elastic 
washers  at  the  respective  ends  of  the  blank 
and  against  the  elastic  washers  clamping- 
rings  which  form  seats  for  si3  ring  -  actuated  55 
tension-rods  which  extend  between  the  said 

clamping-rings  and  act  to  force  the  same  out- 
wardly, simultaueouslj^  compressing  the  elas- 

tic washers  to  place.    The  heat  and  i^ressure 
mediums  are  preferably  passed  into  the  re-  60 
ceptacle  containing  the  apparatus  through  a 
pipe  in  the  cover,  and  before  the  apparatus  is 
inserted  into  the  receptacle  the  air  and  mois- 

ture are  exhausted  by  means  of  devices  in  the 
base  connected  to  the  matrix  and  which  struc-  65 
ture  is  hereinafter  fullj^  described. 

In  the  drawings  I  have  illustrated  a  device 

adapted  for  the  carrj'iug  out  of  mj^  imi^roved 
method,  in  which — • 

Figure  1  is  a  vertical  section  and  partial  70 
elevation  reijresenting  the  complete  appa- 

ratus and  parts  employed  by  me.  Fig.  2  is  a 
vertical  section  and  partial  elevation  of  the 
jiarts  dii*eetlj^  associated  for  the  purpose  of 
effectingthe  vacuum,  and  Fig.  3  is  an  inverted  75 
l^lan  of  the  upjier  clamping-ring. 

The  matrix  employed  comprises  a  ring  or 
annulus  c  at  the  lower  end,  a  ring  or  annulus 
d  at  the  upper  end,  and  an  intervening  elec- 
trodeposited  cjiinder  e,  the  said  parts  c  d  e  So 
forming  an  integral  whole  or  matrix  in  which 
the  blank  /  is  i-eceived.  Referring  to  Fig.  2, 
after  the  insertion  into  the  matrix  of  the  cel- 

luloid blank,  the  matrix  is  secured  by  the 
screws  4  to  a  base  </,  which  base  is  j)rovided  85 
with  a  flange  interiorly  threaded  in  loart  and 
to  which  the  base-block  h  is  secured  by  screw- 

ing the  parts  together,  with  an  intervening 
washer  wliich  forms  an  air-tight  joint. 

It  will  be  noticed  that  in  the  base  of  the  90 
matrix  there  is  an  annular  groove,  and  in  this 
I  place  a  i)acking-ring  7,  and  the  adjacent 
surface  of  the  base  g  is  preferably  made  with 
shallow  concentric  grooves,  so  that  when  the 
matrix  and  the  base  g  are  connected  by  the  95 
screws  4  the  packing  7  fills  the  grooves  and 
at  this  point  also  makes  an  air-tight  joint. 

In  the  center  of  the  base  there  is  a  tap- 
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screw  9,  passing  through  the  base,  with  the 
head  above  the  base,  and  a  Avasher,  j)referablj^ 
of  elastic  character,  betAveen  the  head  and 
the  base,  and  this  screw  is  made  with  a  con- 

5  ical  end,  aud  tlie  center  of  the  base-block  is 
jperf orated,  the  npper  end  of  the  perforation 
being  conical  to  receive  the  conical  end  of  the 
tap-screw  9. 

Within  the  celluloid  blank  /  and  at  the  re- 
lo  spectiA^e  ends  (see  also  Fig.  1)  are  flexible  or 

elastic  material  Avashers  10  11,  covered  by 
clamping-rings  i  k,  and  between  said  clamp- 

ing-rings I  emploj-  spring-actuated  tension- 
rods  in,  the  office  of  AA^hich  is  to  press  the 

15  clamping-rings  apart  and  j)ress  the  flexible 
or  elastic  washers  10  11  against  the  respec- 

tive ends  of  the  celluloid  blank  and  the  ma- 
trix at  one  end  and  the  base  g  at  the  other  end, 

so  as  to  effectually  close  off  the  joint  between 
20  the  ends  of  the  celluloid  blank  and  the  ma- 

trix and  base,  and  so  prevent  the  entrance 
of  air  or  of  any  material  that  may  be  Avithin 
the  blank  passing  between  the  surface  of  the 
blank  and  the  surface  of  the  matrix.     These 

25  clamping -rings  i  h  are  preferably  made  in 
tAvo  parts  for  readj^  insertion  Avithin  the  ma- 

trix and  celluloid  blank,  and  they  are  prefer- 
abl^f  l^rovided  uijon  their  surfaces  contacted 
Avith  by  the  spring-actuated  extension-rods 

30  ?ri  with  recesses  into  which  the  ends  of  said 
extension -rods  pass,  so  as  to  prevent  their 
shifting  from  the  position  in  which  they  are 
placed.  Through  the  base  g  there  are  aper- 

tures 8,  which  A'ertically  agree  with  the  line 
35  of  division  betAveen  the  inner  surface  of  the 

matrix  e  and  the  outer  surface  of  the  cellu- 
loid blank,  and  before  the  parts  are  inserted 

into  the  receptacle  n  I  apply  a  device  0  for 
exhausting  air  to  the  loAver  surface  of  the 

40  base-block  h,  adjacent  to  the  central  opening 
therein  and  preferablj^  in  a  recess  provided 
therefor,  and  at  the  same  time  I  loosen  the 
tap-scrcAv  9,  so  as  to  exhaust  any  air  that  there 
may  be  between  the  juxtaposed  surfaces  of 

45  the  matrix  and  blank  of  celluloid  or  similar 
material  and  to  remove  also  any  moisture  that 
there  may  be  between  said  surfaces,  thus  pre- 

paring for  close  and  intimate  contact  of  said 
surfaces  during  the  further  treatment  of  the 

50  blank.  Upon  exhausting  this  air  and  remov- 
ing the  moisture  the  tap-screw  9  is  forced 

tightly  down  to  its  seat  to  close  off  the  open- 
ing in  the  base-block  li  and  complete  the  seal 

of  the  parts.     The  apparatus  is  then  placed 
55  in  the  receptacle  n,  the  remoA'able  cover  is 

fastened  thereon,  and  through  the  pipe  12  in 
the  cover  steam  or  hot  Avater  is  introduced 
into  the  receptacle  and  within  the  celluloid 
blank  and  against  the  inner  surface  thereof 

C'^  and  pressure  is  applied,  the  heat  softening 
the  blank  and  the  pressure  forcing  the  same 
outward  into  all  the  delicate  interstices  of  the 
matrix  and  at  the  same  time  forcing  the 
turned-over  end  of  the  celluloid  blank  against 

65  the  matrix  to  receive  the  impression  of  the 
name,  the  intimate  contact  thus  effected  be- 

ing made  possible  and  insured  by  the  previ- 

ous removal  of  the  air  and  moisture  from  the 
juxtaposed  surfaces  of  the  matrix  and  blank. 

I  do  not  limit  myself  to  the  use  of  steam  or  70 
hot  water,  as  any  fluid  under  i^ressure  and 

iu  the  presence  of  heat  maj'  serA'e  an  equal 
purpose.     After   maintaining  the    pressure 
and  heat  for  the  desired  period  the  celluloid 
duplicate  sound-record  is  cooled,  preferably  75 
by  the  introduction  of  cold  Avater.     This  fixes 
the  celluloid  or  similar  material,  reduces  it 
to  its  normal  non-plastic  condition,  causes  a 
slight  shrinkage  or  contraction  of  the  same, 
Avhich  appreciably  separates  the  surface  of  the  80 
duplicate  sound-record  cylinder  from  the  sur- 

face of  the  matrix.     The  apparatus  is  then 
removed  from  the  receptacle  n  and  the  parts 
separated  and  the  duplicate  sound-record  cyl- 

inder taken  out  of  the  matrix,  the  same  then  85 
becoming  a  finished  article  of  commerce. 

The  molding  of  a  record  with  a  smooth  and 
perfect  siirface  depends  upon  exhausting  the 
ail"  between  the  juxtaposed  surfaces  of  the 
matrix  and  celluloid-blank  cylinder  before  90 
the  application  of  heat  and  pressure  to  soften 
and  force  the  material  into  intimate  contact 

with  the  matrix-surface;  otherwise  any  air 
or  gases  or  moisture  that  may  exude  from  the 
molding  composition  during  the  application  95 
of  heat  and  pressure  will  lodge  betAveen  the 
matrix  and  material  and  cause  the  surface  of 

the  record-cylinder  to  yield  an  imperfect  re- 
production in  Avhich  crackling  and  hissing 

sounds  are  in  evidence.  100 
Previous  to  inserting  the  blank  of  celluloid 

or  other  suitable  material  in  the  matrix  and 

applying  thereto  heat  and  ijressure  I  may  pre- 
fer to  treat  the  surface  thereof  with  the  solvent 

preparation  described  in  Lettei's  Patent  grant-  105 
ed  to  me  December  4,  1900,  No.  662,961,  so  as 
to  slightly  soften  the  surface  and  insure  the 
most  intimate  contact. 

I  claim  as  my  invention — 
1.  In  the  method   of   forming   duplicate  no 

sound-record  cylinders  of  celluloid  or  similar 
material,  placing  the  celluloid  blank  within 
the  matrix,  connecting  the  matrix  to  a  suit- 

able base,  sealing  the  respective  ends  of  the 
blank  to  the  matrix  and  the  base,  exhausting  115 
air  and  removing  moisture  betAveen  the  jux- 

taposed surfaces  of  the  matrix  and  celluloid 
blank,  applying  heat  to  soften  the  celluloid 
blank  and  pressure  to  force  the  same  into  in- 

timate contact  Avith  the  matrix  to  form  a  du-  120 
plicate  sound-record,  thereafter  cooling  the 
celluloid  and  removing  the  same  from  the 
matrix,  substantiallj^  as  set  forth. 

2.  In  the  method  of  forming  duplicate 
sound-record  cylinders  of  celluloid  or  similar  125 
material,  the  method  of  placing  the  celluloid 
blank  within  the  matrix,  connecting  the  ma- 

trix to  a  suitable  base  and  at  the  same  time 

forming  an  air-tight  joint  between  said  parts, 

sealing  the  I'espectiA'^e  ends  of  the  blank  of  eel-  133 luloid  or  similar  material  to  the  matrix  and 
to  the  base,  exhausting  the  air  and  removing 
any  moisture  between  the  juxtaposed  siir- 
faces  of  the  matrix  and  celluloid  blank,  and 
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maintaining  the  vacuum  so  produced,  suId- 
stantially  as  set  forth. 

3.  In   the   method   of  forming    duplicate 
sound-record  cylinders  of  celluloid  or  similar 

5  material,  the  method  of  plaeiug  the  celluloid 
blank  within  the  matrix,  connecting  the  ma- 

trix to  a  suitable  base  and  at  the  same  time 

forming  an  air-tight  joint  between  said  parts, 
applying  against  one  end  of  the  blank  and 

o  the  matrix  and  against  the  other  end  of  the 
blank  and  the  base  suitable  expansive  de- 

vices under  tension  for  sealing  the  respective 
ends  of  the  blank  and  for  continuously  ex- 

erting and  maintaining  a  sealing  pressure,  ex- 
hausting the  air  and  removing  moisture  be- 

tween the  juxtaposed  surfaces  of  the  matrix 
and  celluloid  blank  and  maintaining  the 
vacuum  so  produced,  substantially  as  set 
forth. 

Signed  bv  me  this  24:th  day  of  September, 
1902. 

ADEMOR  N.  PETIT. 

Witnesses : 
Richard  Milborn, 
H.  Watson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  Wood,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
East  Orange,  county  of  Essex,  and  State  of 
New  Jersey,  have  invented  certain  new  and 
useful  Improveinentsin  Automatic  Readjust- 

ing Means  for  Phonographs,  of  which  the  fol- 
lowing is  a  specification,  reference  being  had 

to  the  accompanying  drawings, forming  a  part 
thereof,  in  which  similar  letters  of  reference 
indicate  corresponding  parts. 

The  present  invention  relates  to  automatic 
return-feed  mechanism  for  photographs,  and 
has  for  its  more  prominent  objects  simplicity 
of  parts, positiveuessof  operation, and  adapta- 

bility to  existing  constructions  of  phono- 
graphs. 

With  the  above  and  other  purposes  in  view 
the  invention  comprises  nov^el  readjusting 
means,  preferably  in  a  form  designed  for  at- 

tachment to  a  phonograph,  and  which  when 
the  limit  of  the  record-cylinder  is  reached  are 
automatically  thrown  into  action,  causing  the 
elevation  of  the  resonator-arm  to  remove  the 
tracker-pin  from  the  cylinder,  coincidently 
interrupt  the  operative  relation  of  the  devices 
for  forwardly  feeding  the  arm,  thereafter  ef- 

fect the  regular  reverse  movement  of  and 
lowering  of  same  to  again  bring  the  tracker- 
pin  into  engagement  with  the  cj'linder-sur- 
face  at  the  starting-point  thereof. 

There  are  other  important  features  and  de- 
tails connected  with  the  invention  which  are 

fully  explained  in  the  subsequent  detailed 
35  description. 

The  invention  is  particularly  useful  in  con- 
nection with  those  constructions  of  phono- 

graphs wherein  the  primary  motor  medium 
is  coin-controlled. 

40  In  the  accompanying  drawings,  forming 
part  of  this  specification.  Figure  1  is  a  plan 
view  of  so  much  of  a  phonograph  as  is  neces- 

sary to  disclose  my  invention.  Fig,  2  is  a  ver- 
tical detail  sectional  view  of  the  apparatus 

disclosed  in  Fig.  1,  the  section  being  taken 
in  the  plane  iadicated  by  the  broken  line  2  2 
of  said  latter  figure  looking  in  the  direction 
of  the  arrow.  Fig.  3  is  a  vertical  transverse 
section  of  the  apparatus,  the  section  being 
taken  in  the  plane  indicated  by  the  broken 
lino  3  3,  Fig.  1.     Fig.  4  is  a  detail  face  view 
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of  an  eccentric  constituting  an  important  fea- 
ture of  the  invention,  and  Fig.  5  is  a  detail 

side  view  illustrating  a  modification  of  said 
eccentric.  55 

As  shown,  the  revolving  record-mandrel, 
together  with  the  threaded  shaft  A,  constitut- 

ing an  extension  thereof,  is  rotatably  mount- 
ed in  suitable  bearings  A'  A^  on  the  bed  A^ 

the  laterally-swinging  keeper  A^  at  one  end  60 
of  the  machine  having  the  centering-journal 
a  and  permitting  the  application  and  removal 
of  the  record-c3'linder  B  in  an  obvious  man- 

ner. A  belt-pulley  A^  on  the  end  of  the  shaft 
A  provides  for  the  rotation  of  the  same  by  65 
suitable  primary  power  means. 

On  the  guide-rod  C,  located  on  the  bed  at 
its  rear,  is  slidingly  and  revolubly  mount- 

ed the  sleeve  C,  carrying  atone  end  the  for- 
wardlj'^-extending  resonator-arm  C^  while  at  70 
its  other  end  it  is  equipped  with  the  devices 
for  engaging  the  threads  on  the  shaft  A  and 
actuated  by  the  same  for  causing  the  longi- 

tudinal movement  of  the  sleeve  to  accomplish 
the  traverse  of  the  arm  C^  over  the  record  and  7  5 
in  the  direction  of  the  keeper  A*.  The  de- 

vices referred  to  comprise  a  forwardly-pro- 
jecting  member  C^  having  a  rear  slotted  por- 

tion by  which  it  can  be  rigidly  secured  by 
screws  c  to  the  contiguous  end  of  the  sleeve  80 
C,  while  at  its  forward  end  said  member  has 

a  nut-segment  c',  embracing  the  upper  por- 
tion of  the  shaft  A  at  one  point  thereof  and 

engaging  the  threads  of  the  same  to  be  actu- 
ated when  the  shaft  revolves.  85 

A  forwardly-extending  hanger  D,  more  im- 
mediately constituting  one  of  the  features  of 

my  invention,  has  a  divided  butt  D',  by  which 
it  may  be  mounted  on  the  sleeve  C'  and  rig- 

idly clam  ped  thereto  by  a  screw  d,  said  hanger  90 
being  represented  in  Fig.  1  as  being  secured 
contiguous  to  the  member  C^  At  its  front 
end  the  hanger  is  provided  with  a  vertical 
block  or  plate  D^,  on  the  rear  face  of  which 
is  pivoted  an  elongated  latch  E,  the  hook  end  95 
e  of  which  is  normally  maintained  in  the  de- 

pressed position  (illustrated  in  Fig.  2)  by  a 

contractile  spring  e',  attached  to  the  opposite end  of  said  latch  and  to  a  small  horizontal 

bracket  e-  on  the  block  D^  Dotted  lines,  100 
Fig.  2,  indicate  that  the  bodj'^  e^  of  the  latch 
is  of  such  shape  that  the  lower  edge  of  said 
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body  bears  against  the  horizontal  portion  of 
the  hanger  adjacent  to  the  block,  and  there- 

by limits  the  downward  movement  of  the  end 
e  of  said  latch.  Also  pivotallj^  mounted  on 

5  the  block  D^,  but  on  the  front  vertical  face 
thereof,  is  a  dog  F,  which  below  its  pivot  ta- 

pers to  a  lower  point  /,  The  swing  of  the 
dog  is  limited  in  either  direction  by  small 
stops  f  Pt  projecting  from  the  block.     The 

10  dog  F  is  normally  maintained  in  the  inclined 

position  (shown  in  Fig.  2)  by  a  weight  F'. 
Likewise  pivotally  on  the  front  face  of  the 
block  is  a  pawl  G,  the  upper  end  of  which 
extends  for  a  short  distance  above  the  block 

15  and  is  connected  by  a  contractile  spring  g  to 

a  fixed  bracket  g'  on  the  block  top,  so  that 
said  paw]  is  normally  held  in  the  position  in- 

dicated in  Fig.  2,  arrested  at  one  of  its  edges 
by  a  stop  (7^,  projecting  from  the  block.     The 

20  lower  portion  of  the  pawl  G  is  shaped  to  pre- 
sent a  depending  nose  (/^,  the  end  of  which  is 

slight!}'  beveled. 
On  the  bed  A^  at  the  rear  of  the  shaft  A  is 

secured  by  screws  /i  li  a  carrier  H,  comprising 
25  the  extended  bottom  plate  of  approximately 

rectangular  configuration  and  provided  at  its 

ends  with  the  vertical  bearings  7i',  in  which 
are  revolubly  mounted  the  ends  of  a  return- 

feed  shaft  H',  which  is  spirally  grooved  and 
30  arranged  counter  to  the  shaft  A  and  driven 

therefrom,  but  in  a  relatively  reverse  direc- 
tion, by  intermeshing  gear-wheels  7t^/i^  keyed 

respectively,  on  said  shafts  A  and  H'. 
It  will  be  observed  that  the  shaft  H'  is  dis- 

35  posed  in  the  same  vertical  plane  with  that  in 
which  are  the  dog  F  and  pawl  G. 
Removably  on  the  return-feed  shaft  is  a 

small  collar  I,  integrally  carrying  a  disk  I', 
at  one  side  of  which  is  a  spirally-arranged  ec- 

40  centric  presented  by  shoulders  i  i' ,  merging 
with  each  other  and  vanishing  at  the  collar, 
as  illustrated  most  clearly  in  Fig.  4.  It  will 
be  noted  by  reference  to  Fig.  4  that  the  ec- 

centric presented  by  the  shoulders  i  i'  van- 
45  ishes  in  a  direction  opposite  to  that  in  which 

the  shaft  H'  rotates.  The  shoulder  i  has  at 
one  point  a  distinct  cam  P.  The  collar  has 

in  its  upper  side  a  small  follower  i^,  which 
when  the  collar  is  in  position  extends  within 

the  spiral  groove  of  the  shaft  H'  at  one  point 
thereof.  Said  collar  is  adapted  to  be  rigidly 

secured  to  the  shaft  H'  by  a  clamp-screw  i^, which  bears  in  the  collar  and  has  its  inner 

end  in  biting  engagement  with  the  contigu- 
ous surface  of  the  shaft. 

Located  upon  the  base-plate  of  the  carrier 
H  is  a  gage  J,  having  an  extended  fiat  body 
portion  containing  longitudinallj^-alined  slots 
J,  in  which  lie  screws  /,  engaging  the  said 

60  base-plate  and  adapted  to  adjustably  clamp 
said  gage  in  any  position  to  which  it  may  be 
moved  relative  to  the  carrier. 

At  its  inner  end  the  gage  J  has  an  angular 

standard  J'  slightly  cua-ved  in  a  forward  di- 
es rection,  so  that  the  upper  portion  of  a  lug/ 
on  the  horizontal  portion  thereof  will  lie  in 
the  path  of  inward  traverse  of  the  hook  end 
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c  of  the  latch,  said  upper  portion  being  bev- 
eled at  its  top,  so  that  the  curved  edge  of  the 

end  e  will  contact  with  and  ride  on  said  bev-  70 
eled  top  to  effect  the  lifting  of  the  latch  on 
its  pivot.  The  horizontal  part  of  the  stand- 

ard also  has  a  horizontal  pin  j'^  forwardly projecting  therefrom,  so  as  to  be  contacted 
with  the  edge  of  the  dog  F  and  effect  the  move-  75 
ment  of  the  same  on  its  pivot. 

The  gage  J  and  the  collar  H  are  so  adjusted 
that  the  threaded  portion  of  the  shaft  A  to 

be  traversed  by  the  nut  c'  will  correspond 
with  the  traverse  of  the  tracker-pin  carried  80 
hy  the  arm  C^  on  the  record-surface  of  the  cyl- 

inder B,  the  position  of  the  lug  j-  being  such 
that  the  dog  F  will  contact  therewith  at  the 

predetermined  limit  of  the  record-surface. 
Assuming  that  the  dog  F  and  pawl  G  are  85 

in  the  positions  illustrated  in  Fig.  2  and  the 
sleeve  C  occupies  a  position  whereby  the  nut 

c'  is  engaged  with  the  shaft  A,  correspondent 
with  the  beginning  of  the  record-surface,  the 
proper  rotation  of  the  shaft  A  will  not  only  90 
occasion  the  revolution  of  the  cylinder  B,  but 
coincidently  cause  the  inward  movement  of 

the  nut  c',  and  consequently  the  longitudinal 
movement  of  the  member  C^,  hanger  D,  sleeve 
C,  and  resonator-arm  C^,  so  that  the  tracker-  95 
pin  traverses  the  entire  record-surface.     At 
about  the  time  the  limit  of  said  record  is 
reached  thehangerD  will  have  moved  to  such 
position  that  the  hook  end  of  the  latch  will 
ride  upon  the  lug  f  and  drop  over  into  en-  100 
gagement  with  the  same.    The  further  inward 
movement  of  the  hanger  will  bring  the  dog 
F  into  contact  with  the  pin  /,  causing  the 
dog  to  more  nearly  approach  a  vertical  posi- 

tion and  engage  its  lower  end  with  the  spiral   1C5 

groove  of  the  shaft  H'.     The  reverse  rotation 
of  the  latter,  combined  with  the  purchase  af- 

forded by  the  latch  engagement  with  the  lug 
_/,  will  result  in  the  block  being  for  a  short 
time  held  stationary  while  the  dog  is  moved  no 
to  a  full  vertical  position,  raising  the  hanger 
and  releasing  the  latch,  partially  turning  the 

sleeve  C  in  the  guide-rod,  lifting  the  nut  c' 
out  of  engagement  with  the  shaft  A,  and  also 
lifting  the  resonator-arm  to  throw  the  tracker-  115 
pin  out  of  operable  relation  with  respect  to  the 
record-cylinder  B.    The  further  reverse  rota- 

tion of  the  shaft  H'  will  cause  its  spiral  groove, 
through  the  medium  of  the  engaged  dog  F,  to 
retract  the  hanger  and  with  it  the  member,   120 
sleeve,  and  resonator-arm,  the  sleeve  mean- 

while being  still  so  partlj'  turned  that  the  nut 
c'  and  resonator-arm  are  retained  in  the  ele- 

vated positions  referred  to.    When  the  hanger 
D  arrives  adjacent  to  the  collar,  the  lower  end  125 
of  its  pawl  G  will  be  at  such  altitude  that  it 
will  be  brought  in  contact  with  the  periphery 
of  the  eccentric-shoulder  z,  which  in  revolving 
will  cause  its  cam  P  to  lift  the  pawl  and  ele- 

vate the  hanger  to  such  extent  as  will  raise  130 
the  end  of  the  dog  F  out  of  engagement  with 

the  spiral  groove  and  permit  the  weight  F'  to 
restore  said  dog  to  the  incline  position  pre- 

viously referred  to  clear  of  the  shaft.     The 
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further  rotation  of  the  eccentric  causes  the 

pawl  to  ride  to  the  vanishing-point  thereof, 
by  which  time  the  hanger  will  have  become 
so  lowered  that  the  actuating- nut  is  again 

<;  brought  into  engagement  with  the  shaft  A 
and  the  opposite  traverse  of  the  hanger  and 
other  parts  effected.  The  arrangement  of  the 
eccentric,  besides  involving  the  other  func- 

tions stated,  provides  for  the  reengagement 
lo  of  the  actuating-nut  unaccompanied  bj'  jar 

or  vibration,  as  might  be  the  case  were  the 
throwing  off  more  abrupt. 

In  addition  to  the  adjustability  of  the  gage 
J  the  collar  I  and  its  parts  can  be  adjustably 

15  secured  at  any  point  along  the  shaft  H',  so as  to  contribute  to  define  the  extent  of  trav- 
erse of  the  tracker-pin  over  the  record-eyliu- 

der.  The  employment  of  the  follower  ?  per- 
mits the  collar  and  its  parts  to  be  nicely  ad- 

20  justed  thereon  before  being  clamped  by  the 
screw  i^,  since  a  very  slight  turning  of  the 
shaft  H'  in  one  direction  or  the  other  will  oc- 

casion a  correspondingly  slight  change  in  the 
longitudinal  position  of   the  collar  and  its 

25  parts,  whereupon  the  same  can  be  secured  by 
the  clamping-screw. 

In  lien  of  the  arrangement  of  eccentric-col- 
lar described  I  may  emploj^  an  arrangement 

such  as  disclosed  in  Fig.  5,  wherein  the  col- 
30  lar  P  is  represented  as  being  slightly  taper- 

ing and  longitudinall}'  split,  so  that  after  its 
adjustment  a  tightening-ring  P  engaging  its 
threads  will  positively  secui-e  it  in  position. 

From  the  foregoing  description  it  will  be 
35  appreciated  that  the  readjusting  means  em- 

bodying my  invention  are  not  only  extremely 
simple  and  efficient  in  construction  and  op- 

eration, but  are  of  such  character  that  they 
constitute  attachments  readily  applicable  to 

40  all  the  existing  constructions  of  phonographs 
with  which  I  am  familiar. 

I  do  not  desire  to  be  understood  as  limiting 
myself  to  the  particular  features  and  details 
shown  and  described,  but  reserve  the  right 

45  to  all  modifications  as  may  be  fairly  within 
the  scope  of  my  invention. 

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

50  1.  In  return -feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  nor- 

mally inclined  dog,  adapted  when  in  a  vertical 
position  to  be  engaged  with  the  counter-shaft 
and  be  positively  moved  by  and  along  the  lat- 

55  ter,  said  dog  being  capable  for  operable  con- 
nection with  the  actuating-nut  and  resona- 
tor-arm, and  provision  for  causing  the  dog  to 

assume  a  vertical  position  and  effect  the  in- 
operativeness of  the  nut  and  resonator-arm. 

60  2.  In  return  -  feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  nor- 

mally inclined  dog  adapted  when  in  a  vertical 
position  to  be  positively  moved  along  the  lat- 

ter, said  dog  being  capable  for  operable  con- 
65  nection  with  the  actuating-nut  and  resona- 

tor-arm, provision  for  causing  the  dog  to  as- 
sume a  vertical  position  and  effect  the  inopera- 

tiveness of  the  nut  and  the  resonator-arm ,  and 
means  for  adjustably  limiting  the  traverse  of 
the  dog  with  respect  to  the  provision  for  caus-  70 
ing  it  to  assume  a  vertical  position. 

3.  In  return  -  feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  nor- 

mally inclined  dog  adapted  when  in  a  vertical 
position  to  be  engaged  with  said  counter-shaft  75 
and  be  positively  moved  by  and  along  the  lat- 

ter, said  dog  being  capable  for  operable  con- 
nection with  the  actuating-nut  and  resona- 
tor-arm, and  provision  longitudinally  adjust- 

able relative  to  the  counter-shaft,  for  causing  80 
the  dog  to  assume  a  vertical  position  and  ef- 

fect the  inoperativeness  of  the  nut  and  reso- 
nator-arm. 

4.  In  return  -  feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  nor-  85 

mally  inclined  dog  adapted  when  in  a  vertical 
position  to  be  engaged  with  said  conn  ter-shaf  t 
and  be  positively  moved  by  and  along  the  lat- 

ter, said  dog  being  capable  of  operable  con- 
nection with  the  actuating-nut  and  resona-  90 

tor-arm,  provision  at  the  limit  of  the  traverse 
of  the  dog  in  one  direction  for  causing  it  to 

assume  a  vertical  position  and  effect  the  in- 
operativeness of  the  nut  ancj  resonator-arm, 

and  means  at  the  opposite  limit  of  the  dog  95 
traverse  for  permitting  the  dog  to  assume  an 
inclined  position  and  enable  the  nut  and  arm 
to  become  operative. 

5.  In  return -feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  ver-  100 

tieally-movable  hanger  capable  of  operable 
connection  with  the  actuating-nut  and  reso- 

nator-arm, a  normally  inclined  dog  carried 
by  said  hanger  and  adapted  when  in  a  verti- 

cal position  to  raise  the  hanger,  and  be  posi-  105 
tivel}'  moved  bj'  and  along  the  counter-shaft, 
and  provision  for  causing  the  dog  to  assume 
such  vertical  position. 

6.  In  return -feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft,  a  nor-  no 

mally  inclined  dog  adapted  when  in  a  vertical 
position  to  be  engaged  with  said  counter-shaft 
and  be  positively  moved  by  and  along  the 
same,  a  pawl  moving  with  the  dog,  the  latter 
being  capable  of  operable  connection  with  the  115 
actuating-nut  and  the  resonator -arm,  and 
provision  for  alternately  inclining  the  dog 
and  engaging  and  throwing  off  the  pawl  to 
successively  effect  the  inoperativeness  of  the 
nut  and  arm,  the  disengagement-dog  with  the  120 
counter-shaft,  for  permitting  the  nut  and  arm 
to  become  operative. 

7.  In  return -feed  mechanism  for  phono- 
graphs, a  carrier  and  return-feed  shaft  revo- 

lubly  mounted  therein,  a  normally  inclined  125 
dog  adapted  when  in  a  vertical  position  to  be 
engaged  with  said  shaft  and  be  positively 
moved  by  and  along  the  same,  said  dog  be- 

ing capable  of  operable  connection  with  the 
actuating-nut  and  resonator-arm,  and  provi-  130 
sion  on  the  carrier  for  causing  said  dog  to  as- 

sume a  vertical  position  to  effect  the  inopera- 
tiveness of  the  nut  and  arm. 

8.  In  return -feed  mechanism  for  phono- 
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graphs,  a  carrier  and  return-feed  shaft  revo- 
Inbly  mounted  therein,  a  normally  inclined 
dog  adapted  when  in  a  vertical  position  to  be 
engaged  with  said  shaft  and  be  positively 
moved  by  and  along  the  same,  said  dog  be- 

ing capable  of  operative  connection  with  the 
actuating-nut  and  resonator-arm,  and  a  gage 
on  said  carrier,  having  provision  for  causing 
the  dog  to  assume  a  vertical  position  to  ef- 

fect the  inoperativeness  of  the  nut  and  arm. 
9.  In  return  -  feed  mechanism  for  phono- 

graphs, provision  for  operable  connection 
with  the  actuating-nut  and  resonator-arm,  and 
means  for  causing  said  provision  to  render 

said  nut  and  arm  inopei'ative  and  for  retraet- 
ively  moving  said  provision,  a  pawl  G  com- 

bined with  said  provision,  and  a  device  with 
which  said  dog  engages  to  disengage  the  pro- 

vision from  retractive  relation  for  permitting 
20  the  nut  and  arm  to  become  operative. 

10.  In  return-feed  mechanism  for  phono- 
graphs, provision  for  operable  connection 

with  the  actuating-nut  and  resonator-arm, 
and  means  for  causing  said  provision  to  ren- 

der said  nut  and  arm  inoperative  and  retract- 
ively  move  said  provision,  a  pawl  G.  com- 

bined with  said  provision,  and  a  revoluble  ec- 
centric with  which  said  dog  engages  to  dis- 
engage the  provision  from  retractive  relation 

for  permitting  the  nut  and  arm  to  become  op- 
erative. 

11.  In  return-feed  mechanism  for  phono- 
graphs, provision  for  operable  connection 

with  the  actuating-nut  and   resonator-arm, 
35  and  means  for  causing  said  provision  to  ren- 

der said  nut  and  arm  inoperative  and  for  re- 
tractively  moving  said  provision,  a  pawl  G 
combined  with  said  provision,  and  a  longitu- 

dinally-adjustable device  with  which  said  dog 
^o  engages  to  disengage  the  provision  from  re- 

tractive relation  for  permitting  the  nut  and 
arm  to  become  operative. 

12.  In  return-feed  mechanism  for  phono- 
graphs,  provision   for   operable  connection 

25 

30 

with  the  actuating-nut  and  resonator-arm,  45 
and  means  for  causing  said  provision  to  ren- 

der said  nut  and  arm  inoperative  and  for  re- 
tractively  moving  said  provision,  a  pawl  G 
combined  with  said  provision  a  revoluble  col- 

lar carrying  shoulders  presenting  a  spiral  ec-  50 
centric  and  cam,  said  pawl  adapted  to  en- 

gage said  eccentric  and  be  acted  upon  by  the 
cam  to  disengage  the  provision  from  retract- 

ive relation  and  for  permitting  the  nut  and 
arm  to  become  operative.  55 

13.  In  return-feed  mechanism  for  phono-       , 
graphs,  a  revoluble  return-feed  shaft  having       1 
a   spiral  groove,    provision,   engaging   said       ] 

groove  to  be  retractively  moved  by  the  revo-     ^ 
lution  of  the  shaft,  said  provision  adapted  for  60 
operable  connection  with  the  actuating-nut 
and  resonator-arm  and  capable  of  rendering 
the  same  inoperative  when  said  provision  is 
in  retractive  engagement,  and  a  device  for       ] 

disengaging  said  provision  from  retractive  en-  65 
gagement  for  permitting  the  arm  and  nut  to 
become  operative. 

14.  In  return-feed  mechanism  for  phono- 
graphs, a  revoluble  return-feed  shaft  having 

a  spiral  groove,  a  pivoted  dog  movable  along  70 
said  shaft  and  adapted  for  operative  connec- 

tion with  the  actuating-nut  and  resonator- 
arm,  provision  at  one  limit  of  the  dog  trav- 

erse for  causing  it  to  retractively  engage  the 
shaft-groove  and  render  the  nut  and  arm  in-  75 
operative,  and  a  device  at  the  other  limit  of 
said  traverse  for  disengaging  the  dog  from  its 
retractive  relation  for  permitting  the  nut  and 
arm  to  become  operative. 

In  testimony  that  I  claim  the  foregoing  as  80 
my  invention  I  have  signed  my  name,  in  pres- 

ence of  two  witnesses,  this  18th  day  of  Febru- 

ary, 1903. 
GEORGE  WOOD. 

Witnesses: 
B.  Patterson, 
J.  Gleba. 
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To  all  whom  it  may  concern: 
Be  it  kuoAvn  that  I,  Ademor  N.  Petit,  a  citi- 

zen of  the  Uuited  States,  residing  at  Liverpool, 
in  the  eoiintj='  of  Lancaster,  England,  have 

5  invented  an  Imj)rovement  in  the  Methods 
of  Forming  Metal  Matrices  for  Duplicating 
Sound-Record  Cj'linders,  of  Avhich  the  follow- 

ing is  a  specification. 
The  object  of  my  invention  is  to  j)roduce 

lo  a  superior  matrix  adapted  to  form  a  more 
perfect  and  commercial  duplicate  sound-rec- 

ord of  cjdindrical  form  and  preferablj^  made 
of  celluloid  than  it  has  heretofore  been  pos- 

sible to  produce  in  an  effort  to  overcome  the 
15  harsh  and  grating  sounds  iisually  incident  to 

recoi'ds  of  sound  in  celluloid  or  similar  ma- 
terial. 

In  carrying  out  m}"  invention  my  improved 
method  consists  in  ajDplying  to  the  surface 

20  of  the  wax  master-record  cylinder  conductive 
material,  providing  a  suitable  base  upon 
which  the  master  sound-record  cjdinder  thus 
treated  is  mounted,  providing  a  ring  of  metal 
at  one  end  thereof  and  connecting  the  same 

25  to  a  support,  providing  electric  connections 
at  the  respective  ends  of  the  said  master-rec- 

ord cylinder,  and  supporting  the  same  in  a 
bath  or  batterj^  for  tlie  electrodeposition  of 
metal  upon  the  surface  of  said  master-record 

30  cylinder  and  in  contact  with  the  ring  end 
secured  to  the  support.  I  may  employ  a  sec- 

ond ring  end  at  the  opposite  end  of  the  mas- 
ter-record cj'linder,  so  that  the  metal  electro- 

deposited  upon  the  surface  of  said  mastei*- 
35  record  may  join  with  both  ring  ends  to  form 

an  integral  or  more  complete  matrix,  and  in- 
stead of  simply  supporting  the  master-record 

cj'linder  with  the  parts  connected  therewith 
in  a  quiescent  condition  in  a  bath  or  battery 

40  I  have  discovered  that  superior  results  are 
obtained  by  revolving  the  record  during  the 
electrodeposition  of  tlie  metal,  as  the  same 
obviates  any  tendency  to  granulation. 

In  the  apparatus  employed  for  carrying 
45  out  my  imi^roved  method  I  prefer  to  provide 

a  suitable  sui>i)ort  for  one  end  of  the  wax  or 
other  similar  comjiosition  record,  and  one  or 
both  of  the  respective  ends  of  the  record  are 
preferably  surrounded    by  ring -like  parts 

50  which  form  permanent  portions  of  the  matrix 

and  are  connected  by  the  metal  electrode- 
posited  upon  the  surface  of  the  wax  or  other 
similar  comj)osition  record.  These  ring-like 
ends  are  both  peculiarly  formed  for  this  pur- 

pose, and  I  prefer  to  insert  between  one  of  55 
these  rings  and  one  end  of  the  wax  cjdinder 
a  device  carrjung  the  name  of  the  record  and 
which  afterward  gives  form  to  the  cj'lindrical 
and  duplicate  sound-record  formed  in  the 
matrix.  The  apparatus  employed  by  me  for  60 
carrying  out  the  method  herein  described 
forms  the  subject  of  a  separate  application 
for  Letters  Patent  filed  Mav  15,  1902,  Serial 
No.  107,454. 

In  the  drawings  I  have  shown  an  apparatus  65 
adapted   for  canying   out   the   method,    in 

which — Figure  1  is  a  vertical  section  showing  the 
wax  or  other  composition  cylinder  upon  Avhich 
is  formed  a  master  sonnd-record  and  the  parts  70 
associated  therewith  preparatory  to  electro- 
depositing  metal  upon  the  surface  thereof. 
Fig.  2  is  a  plan  of  the  name  or  title  ring. 
Fig.  3  is  a  vertical  section  of  the  matrix  com- 

plete. Fig.  4  is  a  similar  vertical  section  75 
showing  the  celluloid  blank  placed  within 
the  matrix  before  the  same  is  connected  up 
in  the  apparatus  shown  and  described  in  my 
application.  Serial  No.  107,453,  filed  May  15, 
1902.  Fig.  5  is  a  vertical  section  of  a  modified  80 
form  of  the  invention,  showing  the  parts  as- 

sembled for  insertion  into  the  chemical  bath 
for  the  electrodeposition  of  the  metal;  and 
Fig.  G  is  a  vertical  longitudinal  section  of  a 
modified  form  of  the  invention,  showing  the  85 

wax  cylinder,  upon  which  is  a  master-record 
suitablj"  mounted  for  rotation  in  the  chemical 
bath  during  the  electrodeposition  of  the  metal 
upon  the  surface  thereof. 

The  wax  cylinder  a  is  of  usual  material  90 
and  construction,  with  an  engraved  surface 
of  a  master  sound-record,  and  the  inner  walls 
thereof  maj'  be  parallel  or  tapering,  as  de- 

sired. The  surface  of  this  cylinder  o  is  pre- 
pared with  conductive  material  at  2.  I  pro-  95 

vide  a  support  or  base  1)  for  use  during  the 
electrodeposition  of  metal,  also  a  ring  or  an- 
nulus  c  of  metal  receiving  the  lower  end  of 
the  wax  cjdinder  a  and  a  ring  or  annulus  d 
of  metal  at  the  upper  end  of  the  wax  cylin-  100 
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der,  said  parts  c  and  d  forming  limit-gages 
at  the  ends  of  tlie  wax  cylinder  and  also  per- 

manent ends  for  tlie  matrix.  Tiie  base  h  is 
jDrovided  with  screws  4,  i^assing  through  the 

5  same  into  interiorly-threaded  openings  in  the 
ring  or  annulus  c,  whereby  the  two  parts  are 
removably  connected.  There  are  screws  5 
in  the  base  b  and  in  the  ring  or  annulus  d,  to 
Avhich  circuit-wires  6  are  connected  for  con- 

lo  veying  the  electric  current  in  the  liquid  bath 
or  battery  for  the  electrodeposition  of  the 
metal,  and  these  circuit-wires  6  may  also  be 
suspending  devices  for  said  parts  in  said 
bath.     The  upper  end  of  the  wax  cylinder  a 

IS  is  preferably  recessed,  and  I  prefer  to  pro- 
vide a  name-plate  3,  preferably  of  wax  and 

adapted  to  fit  into  the  upper  end  of  the  wax 
cylinder  to  close  the  same  and  also  form  a 
support  and  a  centering  structure  for  the 

2o  metal  ring  or  annulus  d.  This  ring  or  an- 
nulus d  is  cut  away  on  the  under  side  from 

the  peripher}^  toward  the  center,  so  that  when 
in  place,  as  shown  in  Fig.  1,  there  is  an  ap- 

preciable space  formed  toward  the  axial  cen- 
25  ter  of  the  parts,  said  ring  or  annulus  being  of 

greater  diameter  than  tlie  wax  cylinder  a. 
The  central  opening  of  the  ring  or  annulus  c, 
receiving  the  lower  end  of  the  wax  cylinder 
a,  is  outwardly  flared  or  ta])ered,  providing 

30  an  annular  wedge-shaped  space  between  the 
surface  thereof  and  the  surface  of  the  wax 
cylinder. 

In  forming  the  matrix  in  the  bath  by  the 
action  of  the  electric  current  the  inetal,  such 

35  as  copper,  is  not  only  deposited  upon  the  con- 
ductive-material surface  of  the  wax  cylinder 

a  and  the  surface  of  the  name-ring  3,  similarly 
prepared,  but  is  also  deposited  ui:)on  the  flared 
surface  of  the  open  center  of  the  ring  or  an- 

40  nulus  c  and  the  under  surface  of  the  ring  or 
annulus  d,  it  being  understood  that  the  other 
metal  surface  of  the  associated  parts  are  to 
be  covered  with  varnish  or  some  other  mate- 

rial to  prevent  the  electrodeposition  of  metal 
45  except  at  the  places  desired  and  hereinbefore 

stated.  The  metal  is  to  be  deposited  until  it 
assumes  a  thickness  substantially  agreeing 
with  the  diameter  of  the  ring  or  annulus  d, 
after  which  the  electrodeposited  cylinder  e, 

50  with  rings  or  annuli  c  d,  form  an  integral 
structure  which  constitutes  tlie  matrix  for 
further  use  and  from  which  the  wax  cylinder, 
with  the  record,  is  broken  out  after  removing 
the  base  or  support  h.     This  matrix  is  shown 

55  in  Fig.  3,  in  which  it  will  be  noticed  that  the 
opening  at  the  lower  end  is  of  the  full  diam- 

eter of  the  matrix,  while  the  opening  at  the 
upper  end  is  constructed  and  governed  by 
the  aperture  in  the  ring  portion  d. 

60  The  celluloid  blank /or  blank  of  other  suit- 
able material  is  preferably  made  with  one  end 

turned  over  and  the  other  end  inturned,  and 
this  blank  is  aj)preciably  smaller  than  the  in- 

ternal diameter  of  the  matrix  and  is  passed 
65  into  the  same  from  the  lower  larger  end,  (see 

Fig.  4,)  it  being  understood  that  the  turned- 
over  end  of  the  blank  comes  against  the  upper 

inclined  portion  of  the  matrix,  at  which  i^laee 
the  matrix  shows  the  name  in  relief. 

In  the  modified  form  of  my  i  nvention  shown  70 

in  Fig.  5  the  base  &',  similar  to  the  base  b  here- 
inbefore described,  is  provided  with  a  core  b'^, integral  therewith  or  connected  thereto,  and 

both  parts  are  preferably  of  insulating  or  non- 
conducting material,  and  to  the  same  is  ad-  75 

vantageously  secured  a  screw  -  eye  7,  from 
which   the  parts   collectively   are   advanta- 
geouslj^  suspended  in  the  bath  or  battery  dur- 

ing the  electrodeposition  of  metal.     In  this 
figure  the  wax  cylinder  a  with  a  conductive-  80 
material  surface,  the  ring  or  annulus  c,  and 
the  screws  4  are  the  same  as  the  parts  here- 

inbefore described.     Upon  the  upper  end  of 
the  core  b~,  I  secure  a  ring  d^  or  its  equivalent 
structure  provided  with  sevei'al  radiating  fin-  85 
gers  8,  made  integral  therewith  and  extend- 

ing over  upon  the  upper  surface  of  the  wax 
cylinder  a,  in  contact  with  its  conductive  sur- 

face.   This  ring  is  preferably  fastened  to  the 
core  by  screws  9,  vsdiich  also  serve  as  binding-  90 
posts  for  the  circuit-wires  10.    Secured  to  the 
ring  or  annulus  c  are  screws  5  and  circuit- 
wires  G,  similar  to  those  parts  emj^loyed  in 
Fig.  1,  the  screws  5  and  wires  6  and  the  screws 

9  and  wires  10,  together  with  the  ring  d'  and  the  95 
fingers  8,  constituting  devices  for  a  complete 
electric  circuit  through  the  annulus  c  and  the 
conductive -material  surface  2  of  the  cylinder. 

In  the  modified  form  Fig.  G  the  base  b'  and 
the  core  6^  are  centrally  i)erf orated  for  a  shaft  100 
11,  the  same  being  rotatably  hung  in  arms  12, 
suspended  from  any  fixed  point,  said  shaft 
being  iirovided  with  a  nut  14  to  clamp  the 
base  b'  and  core  c~  to  the  shaft  and  between 
a  collar  thereon  and  said  nut,  and  on  this  105 
shaft  is  preferably  placed  a  pulley  13,  sur- 

rounded by  a  band  for  rotating  the  shaft,  the 

base  b',  core  b^,  the  ring  or  annulus  c,  secured 
thereto  by  the  screws  4,  the  wax  cjdinder  a, 

surrounding  the  core  b'^,  and  a  ring  d^,  placed  110 
against  the  right-hand  end  of  the  core  b'^  and held  thereto  by  the  clamping  of  the  nut  14. 

The  said  ring  (F  substantiallj''  agrees  in  diam- 
eter with  the  full  diameter  of  the  finished  ma- 
trix, and  in  order  to  bring  to  the  ring  d^  and  115 

the  ring  or  annulus  c  the  electric  current  in 
suitable  form  I  provide  brackets  15  16  upon 
the  arms  12  and  spring-contacts  17,  which  run 
upon  the  surfaces  or  peripheries  of  said  ring 

or  annulus  c  and  the  ring  d^  during  the  rota-  120 
tion  of  the  parts  in  the  bath  or  battery.    The 
arms  12  are  to  be  constructed  for  the  ready 

separation  therefrom  of  the  base  b',  core  b^, 
and  base  connected  therewith,  so  that  the  fin- 

ished matrix  may  be  removed  and  the  wax  125 
cylinder  broken  out  therefrom. 

The  matrix  made  as  hereinbefore  described 

is  substantial,  strong,  and  lasting  and  emi- 
nently adapted  for  continuous  and  repeated 

use  in  the  manufacture  of  duplicate  sound-  13c 
records  of  celluloid  or  other  suitable  materials. 

I  have  discovered  that  in  the  electrodepo- 
sition of  the  metal  upon  the  surface  of  the 

master-record  when  the  same  is  in  the  bath 
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the  best  results  are  obtained  by  starting  the 
operation  with  one  circuit- wire  at  one  end  un- 

til a  substantial  or  ai^preciable  thickness  is 
obtained,  because  the  electric  action  is  con- 

5  tinuous  from  one  end  to  the  other,  whereas 
when  two  circuit-wires  are  emploj^ed  the  ac- 

tion of  deposition  is  from  both  ends  to  the 
center.  This  latter  manner  of  operation  is 
satisfactory  after  the  appreciable  foundation 

lo  is  made,  whereas  if  the  action  is  commenced 
with  two  wires  there  will  be  an  appreciable 
central  line  as  a  result,  which  is  consequently 
detrimental. 

I  claim  as  my  invention — 
15  1.  The  method  of  forming  the  matrix  of 

metal  for  the  production  of  duplicate  sound- 
record  cylinders  of  celluloid  or  similar  mate- 

rial, the  same  consisting  in  applying  to  the 
surface  of  the  wax  record-cylinder  conduc- 

20  tive  material,  placing  the  same  between  metal 
ring  ends  or  annuli,  electrodepositing  metal 
TH^onthe  surface  of  the  wax  or  master-record 
cylinder  and  upon  adjacent  surfaces  of  said 
ring  ends  iintil  the  metal  deposited  and  the 

25  ring  ends  are  formed  into  an  integral  matrix, 
substantially  as  set  forth. 

2.  The  method  herein  described  of  forming 
a  matrix  of  metal  for  the  purpose  of  produc- 

ing duplicate  sound -record   cylinders,   the 
30  same  consisting  in  applying  to  the  surface  of 

the  wax  master-record  cylinder  conductive 
material,  placing  the  same  between  metal 
ring  ends  or  annuli  upon  a  suitable  support, 
providing  electric  connections  therefor,  i-otat- 

35  ing  the  said  ijarts  in  a  bath  or  batter j^  and 
simultaneously  electrodepositing  metal  upon 
the  surface  of  the  master  wax  record-cylinder 
and  upon  the  adjacent  surfaces  of  said  ring 

ends  until  the  metal  deposited  and  the  ring- 
ends  are  formed  into  an  integral  matrix,  sub-  40 
stantially  as  set  forth. 

3.  The  method  herein  described  of  form- 
ing a  matrix  of  metal  for  the  purpose  of  pro- 

ducing duplicate  sound-record  cylinders,  the 
same  consisting  in  applying  to  the  surface  of  45 
the  wax  master -record  cylinder  conductive 
material,  mounting  the  said  master  sound- 
record  cylinder  upon  a  suitable  base,  placing 
a  ring  of  metal  at  one  end  thereof  and  con- 

necting the  same  to  said  support,  providing  50 
electric  connections  at  the  respective  ends  of 
the  said  master-record  cylinder  and  support- 

ing the  same  in  a  bath  or  battery  and  simul- 
taneously electrodepositing  metal  upon  the 

surface  of  said  master -record  cylinder  and  55 
in  contact  with  the  ring  end  secured  to  the 
support,  substantially  as  specified. 

4.  The  method  herein  described  of  form- 
ing a  matrix  of  metal  for  the  purpose  of  pro- 

ducing duiDlicate  sound-record  cylinders,  the  60 
same  consisting  in  applying  to  the  surface  of 
the  wax  master-record  cylinder  conductive 
material,  placing  the  same  between  metal 
ring  ends  or  annuli  upon  a  suitable  supi^ort, 
providing  electric  connections  therefor,  rotat-  65 
ing  the  said  parts  in  a  bath  or  battery  and 
simultaneously  electrodepositing  metal  upon 
the  surface  of  the  master  wax  record  cjdinder 
and  ring  ends  or  annuli,  substantially  as  set 
forth.  70 

Signed  bj'  me  this  23d  day  of  September, 1902. 

ADEMOR  N.  PETIT. 
Witnesses : 

Richard  Heilborn, 
11.  Watson. 
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STYLUS  OR  NEEDLE  FOR   SOUND-REPRODUCERS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  736,948,  dated  August  25,  1903. 

Application  filed  June  27, 1902.    Serial  Uo.  113,431.    (No  model,) 

To  all  whoirv  it  may  concern: 
Be  it  known  that  I,  Victor  H.  Emerson,  a 

resident  of  Newark,  New  Jersey,  have  invent- 
ed a  new  and  useful  Improved  Stylus  or  Nee- 

5  die  for  Sound-Reproducers,  which  invention 
is  fully  set  forth  in  the  following  specifica- 
tion. 

In  reproducing  sound  from  fiat-disk  records, 
in  which  the  sound-waves  are  represented  by 

lo  lateral  undulations  in  a  groove  of  even  depth 
formed  in  a  flat  disk  of  rubber  composition 
or  similar  hard  substance,  a  pointed  stj^lus- 
needle  composed  entirely  of  a  hard  metal, 
such  as  steel,  has  heretofore  been  employed 

15  to  track  the  record  and  transmit  vibrations 
to  the  diaphragm.  This  pointed  stylus  or 
needle  is  removably  secured  in  the  end  of  a 
stylus-arm,  which  communicates  the  vibra- 

tions to  the  diaphragm  by  a  lever-like  action. 
20  Although  the  fine  point  of  the  stylus  or  nee- 

dle is  at  first  sufficiently  sharp  to  engage  in 
the  groove  and  between  the  side  walls  thereof, 
said  point  rapidly  wears  away  until  a  part  of 
the  conical  or  tapered  point  is  reached  which 

25  is  of  greater  diameter  than  the  width  of  the 
groove.  The  result  is  that  shoulders  are 
formed  which  rest  and  bear  upon  the  upper 
flat  face  of  the  record  contiguous  to  the 
groove.     As  is  well  known  an  objectionable 

30  sharp  grinding,  grating,  gritting,  or  scraping 
noise  accompanies  the  sound  reproduced  from 
records  of  the  type  above  referred  to,  due  to 
the  hard  metal  of  the  stylus  or  point  bearing 
against  and  riding  over  the  surface  of  the 

35  hard  substance  composing  the  record-disk. 
This  noise,  which  is  not  so  objectionable 
when  the  reproduction  is  commenced  with  a 
fresh  finely-pointed  stylus  or  needle,  becomes 
louder  and  more  objectionable  as  the  point 

40  is  rapidly  worn  away  and  the  shoulders  above 
referred  to  formed  thereon.  Effort  has  been 
made  to  minimize  this  objectionable  noise  by 
frequent  changes  of  the  stylus  or  needle; 
but  this  is  an  unsatisfactory  expedient,  being 

45  not  only  tedious,  but  ineffectual,  the  sharp 
point  of  the  stylus  being  very  materially 
worn  away  before  the  reproduction  of  a  sin- 

gle record  has  been  completed.  It  is  imprac- 
ticable to  reduce  the  stylus  or  needle  to  a  uni- 

50  form  diameter  approximating  the  width  of 

he  groove,  because  it  would  not  then  have 
sufficient  rigidity  to  properly  transmit  vibra- 

tions from  the  record -groove  to  the  dia- 

phragm. The  object  of  my  present  invention  is  to  55 
overcome  or  at  least  to  minimize  the  objec- 

tionable noise  above  referred  to,  at  the  same 
time    avoiding    the    necessity   of    frequent 
changes  of  the  stylus  or  needle. 

To  that  end  the  invention  comprises  a  stylus  60 
or  needle  having  a  hard  core  which  is  sup- 

ported by,  surrounded  by,  incased,  or  em- 
bedded in  a  support,  body,  or  covering  of 

softer  material.     The  core,  at  least  at  its  end 
which  engages  the  record-groove,  is  of  a  uni-  65 
form  diameter  approximating  the  width  of 
the  record-groove  and  is  preferably  made  of 
hard  steel,  though  other  suitable  metal  or 
material  may  be  employed.     Fine  piano- wire 
has  given  good  practical  results.     The  sup-  70 
port,  body,  or  covering,  which  is  of  sufficient 
thickness  or  dimensions  to  impart  to  the  sty- 

lus the  required  rigidity,  is  made  of  a  softer 
metal  or  material  than  the  core,  so  that  it 
will  be  readily  worn  away  by  contact  with  75 
the  record  disk  or  tablet  without  producing 
objectionable  noise.     An  alloy  composed  of 
equal  parts  of  bismuth  and  lead  has  been 
found  to  give  good  results. 

The  invention  will  be  more  fully  under-  80 
stood  by  reference  to  the  accompanying  draw- 

ings, wherein — Figure  1  is  a  perspective  view  showing  part 
of  a  record-disk,  a  reproducer,  and  associated 
parts.  Fig.  2  IkS  a  longitudinal  sectional  view  85 
through  a  stylus  or  needle  embodying  my  in- 

vention. Fig.  3  is  a  transverse  section  on 
line  3  3  of  Fig.  2.  Fig.  4  is  a  sectional  view 
showing  my  improved  stylus  in  engagement 
with  a  record-groove.  Figs.  5  to  10,  inclu-  90 
sive,  are  views  in  section  and  elevation,  illus- 

trating other  forms  in  which  the  invention 
maybe  embodied;  and  Figs.  11  and  12  are 
views  showing  a  stylus  or  needle  such  as 
heretofore  used  in  engagement  with  a  rec-  95 
ord- groove.  Figs.  2,  3,  4,  11,  and  12  are 
drawn  on  a  much-enlarged  scale,  the  ordi- 

nary dimensions  of  the  sound-groove  shown 
in  several  of  the  figures  being  about  five  one- 
thousandths  (ttfVo)  of  ̂ ^  i^ch  in  width  by  two  ico 
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one-thousandths  (tttVo)  of  an  inch  in  depth. 
Figs.  5  to  10  are  also  enlarged  views,  but  on  a 
smaller  scale. 

Referring  to  Fig.  1,  A  is  a  reproducer 
5  mounted  on  the  outer  end  of  arm  B,  which 

is  supported  at  its  other  end  (not  shown)  on 
a  universal  joint.  C  is  a  portion  of  the  horn 
leading  into  the  reproducer.  D  is  the  stylus- 
arm  of  the  reproducer,  and  E  is  the  stylus  or 

lo  needle  removably  secured  in  the  outer  end 
of  the  stylus -arm  by  a  set -screw  e.  The 
stylus  or  needle  engages  and  tracks  the 
grooves  in  the  sound-record  F,  said  grooves 
having  lateral  undulations  corresponding  to 

15  sound-waves. 
In  Fig.  11,  F  is  the  point  of  the  ordinary 

pointed  steel  stj'lus  now  commonly  used, 
showing  its  condition  when  the  operation  of 
reproduction  begins.    Fig.  12  is  a  similar  view 

20  showing  the  condition  of  the  point  after  it 
has  been  in  operation  for  a  short  time.  The 
point  has  worn  away,  forming  shoulders  // 
at  opposite  sides  thereof.  These  shoulders 
bear  upon  the  upper  flat  face  of  the  record- 

25  disk  contiguous  to  the  groove, thereby  greatly 
increasing  the  objectionable  sharp  scratch- 

ing, grating,  or  gritting  noise,  as  above  ex- 
plained. 

As  shown  in  Figs.  2,  3,  and  4,  my  improved 
30  stylus  comprises  a  core  g,  preferably  of  hard- 

steel  wire  (such  as  piano-wire)  of  a  uniform 
diameter  approximating  the  width  (ordina- 

rily five  one-thousandths  of  an  inch)  of  the 
record-groove,  so  that  no  matter  how  much 

35  the  end  of  the  core  is  worn  away  it  will  con- 
tinue to  engage  between  the  side  walls  of  the 

groove,  h  is  a  support  of  softer  material, 
preferably  an  alloy  of  equal  parts  of  bismuth 
and  lead,  surrounding  the  core  and  impart- 

40  ing  to  the  stylus  or  needle  the  required  ri- 
gidity. The  covering  may  be  applied  to  the 

core  either  by  dipping  it  into  the  alloy  while 
the  latter  is  in  a  liquid  molten  state  or  by 
molding.     As  shown  in  Figs.  2,  3,  and  4,  the 

45  support  or  covering  is  elliptical  in  cross-sec- 
tion, the  greatest  diameter  thereof  being 

preferably  disposed  transversely  to  the 
groove.  These  figures  also  show  the  lower 
end  of  the  covering  tapered  to  the  lower  end 

50  of  the  core,  so  that  the  latter  will  readily  en- 
gage the  groove  at  the  beginning  of  the  op- 

eration. As  will  be  readily  understood,  as 
the  end  of  the  core  is  worn  off  the  support  or 
covering  of  softer  material  will  also  be  read- 

55  ily  worn  away,  as  indicated,  for  example,  in 
Fig.  4,  the  character  of  the  covering  being 
such  that  no  appreciable  sound  will  result 
from  the  wear  thereon.  The  stylus  or  needle 
thus  constructed  can  be  repeatedly  used.    In 

60  fact,  it  can   be  used  as  long  as  a  sufiicient 
length  thereof  projects  from  the  stylus-arm. 

In  Figs.  5  and  (i  the  covering  iiscylindical 
and  of  uniform  diameter  throughout. 

It  is  not  necessary  that  the  core  be  embed- 
65  ded  in  the  center  of  or  be  entirely  surround- 

ed by  the  support.  Figs.  7  and  8  show  the 
core  m  embedded  in  the  support  at  the  pe- 

riphery of  the  latter,  while  Figs.  9  and  10 
show  core  0  soldered  to  the  peripheral  sur- 

face of  the  support  p.  70 
As  will  be  apparent,  modifications  may  be 

made  within  wide  limits  without  departing 
from  the  invention. 

The  term  "core"  as  used  in  the  specifica- 
tion and  claims  is  intended  to  designate  the  75 

hard  part  of  the  needle  irrespective  of 
whether  it  is  surrounded  by  and  embedded 
in  the  softer  support,  body,  or  covering  or 

merely  secured  to  the  support  in  such  man- 
ner as  not  to  be  surrounded  thereby.  80 

What  I  claim  is — 
I.  A  stylus  or  needle  for  use  in  sound-repro- 

ducing instruments  composed  of  a  hard  core 
and  a  support  or  body  of  softer  material  ex- 

tending along  and  secured  to  the  core.  85 
2.  A  stylus  or  needle  for  use  in  sound-repro- 

ducing instruments  composed  of  a  hard-wire 
core  and  a  body  or  support  of  softer  material 
extending  along  and  secured  to  the  core. 

3.  A  stylus  or  needle  for  use  in  sound-repro-  90 
ducinginstrumentscomposedof  acoreof  hard 
metal  and  a  body  or  support  of  softer  metal 
extending  along  and  secured  to  the  core. 

4.  A  stylus  or  needle  for  use  in  sound-repro- 
ducing  instruments  composed  of  a  hard  core  95 

and  a  support  or  body  of  softer  material  ex- 
tending along  and  in  which  the  core  is  em- bedded. 

5.  A  sty lus  or  needle  for  use  in  sound-repro- 
ducing instruments  composed  of  a  hard-metal  r  00 

core  and  a  support  or  body  of  softer  metal 
extending  along  and  in  which  the  core  is  em- 
bedded. 

6.  A  stylus  or  needle  for  use  in  sound-repro- 
ducing instruments  composed  of  a  hard  core  105 

and  a  support  or  covering  of  softer  material 
extending  along  and  surrounding  the  core. 

7.  A  stylus  or  needle  for  use  in  sound-repro- 
ducing instruments  composed  of  ahard-metal 

core  and  a  support  or  covering  of  softer  metal  no 
extending  along  and  surrounding  the  core. 

8.  A  stylus  or  needle  for  use  in  sound-repro- 
ducinginstruments  composed  of  ahard-metal 
core  and  a  support  of  softer  metal  containing 
lead  extending  along  and  secured  to  the  core.   1 1 5 

9.  A  stylus  or  needle  for  use  in  sound-repro- 
ducing instruments  composed  of  a  hard-metal 

core  and  a  support  or  body  of  bismuth -lead  al- 
loy extending  along  and  secured  to  the  core. 

10.  A  stylus  or  needle  for  use  in  reproduc-  120 
ing  sound  from  a  groove  containing  a  record 
thereof,  comprising  a  hard  core  of  a  thickness 
approximating  the  width  of  the  groove,  and 
a  support  of  softer  material  secured  to  the 
core.  125 

II.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard  core  of  a  thick- 
ness approximating  the  width  of  the  groove 

and  a  support  of  softer  material  in  which  130 
the  core  is  embedded. 

12.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard  core  of  a  thick- 
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ness  approximating  the  width  of  the  groove 
and  a  support  of  softer  material  surrounding 
the  core, 

13.  A  stylus  or  needle  for  use  in  reproduc- 
5  ing  sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard-metal  coi'e  of  a 
thickness  approximating  the  width  of  the 
groove  and  a  support  of  softer  material  for 
the  core. 

lo  14.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard-metal  core  of  a 
thickness  approximating  the  width  of  the 
groove  embedded  in  a  support  of  softer  metal. 

15  15.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard-metal  core  of  a 
thickness  approximating  the  width  of  the 
groove  surrounded  by  a  support  of  softer 

2o  metal. 

16.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof  comprising  a  hard -steel  core  of  a 
thickness   approximating  the  width  of  the 

25  record-groove  sui'rounded  by  a  covering  of softer  metal. 

17.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof  comprising  a  hard -steel  core  of  a 
30  thickness  approximating  the  width  of  the 

record-groove  surrounded  by  a  covering  of 
bismuth-lead  alloy. 

18.  The  combination  with  a  record-surface 
having  a  groove  therein  containing  a  record 
of  sound,  of  a  reproducer  stylus  or  needle  35 
composed  of  a  hard  core  adapted  to  engage 
in  the  groove  and  a  support  of  softer  material 
for  the  core  adapted  to  bear  upon  the  sur- 

face of  the  record  adjacent  to  the  groove. 
19.  The  combination  with  a  record-surface  40 

having  a  groove  therein  containing  a  record 
of  sound,  of  a  reproducer  stylus  or  needle 
composed  of  a  hard  core  adapted  to  engage 
in  the  groove  and  a  support  of  softer  material 
for  the  core  adapted  to  bear  upon  the  sur-  45 
face  of  the  record  at  opposite  sides  of  the 

groove. 20.  A  stylus  or  needle  for  use  in  reproduc- 
ing sound  from  a  groove  containing  a  record 

thereof,  comprising  a  hard-metal  wire  core  50 
of  a  diameter  approximately  the  width  of  the 
record-groove  adapted  to  engage  at  one  end 
in  the  groove  and  a  body  or  support  of  softer 
material  along  and  in  which  the  core  is  em- 

bedded and  adapted  to  be  readily  worn  away  55 

by  contact  with  the  record-tablet. 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

VICTOR  H.  EMERSON. 

Witnesses: 
Elisha  K.  Camp, 
C.  A.  L.  Massie. 
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No.  737,733.  Patented  September  1, 1903. 

United  States  Patent  Office. 

EDWARD  D.  GLEASON,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO 
REGINA  MUSIC  BOX  COMPANY,  OF  NEW  YORK,  N.  Y.,  A  CORPORATION 
OF  NEW  JERSEY. 

SOUND-BOX  FOR  TALKING-MACHINES, 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  737,733,  dated  September  1, 1903. 

Application  filed  Pebrnaiy  9, 1903.   Serial  No.  142,469.    (No  model,) 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Edward  D.  Gleason, 

a  citizen  of  the  United  States,  residing  in  the 
city  of  Philadelphia,  in  the  county  of  Phila- 

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

in  Sound -Boxes  for  Talking -Machines,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  sound-boxes  for 

i  0  talking-machines,  and  has  for  its  object  to 
provide  a  simple  structure  by  which  the  sound 
will  be  reproduced  with  great  clearness  and 
loudness. 

To  this  end  I  employ  a  specific  novel  con- 
15  struction  of  the  sound-box  proper  or  casing, 

and  I  also  provide  improved  means  for  sup- 
porting the  arm  which  transmits  the  vibra- 

tions of  the  diaphragm  to  the  st^^lus. 
The  invention  will  be  fully  described  here- 

2o  inafter,  and  the  features  and  novelty  pointed 
out  in  the  appended  claims. 

Reference  is  to  be  had  to  the  accompanying 
drawings,  in  which — 

Figure  1  is  a  face  view  of  a  sound-box  pro- 
25  vided  with  my  improvement.  Fig.  2  is  a  lon- 

gitudinal section  of  the  same  on  line  2  2  of 
Fig.  1.  Fig.  3  is  a  cross-section  on  line  3  3  of 
Fig.  2.  Fig.  4  is  a  longitudinal  section,  and 
Fig.  5  a  face  view,  of  another  form  of  my  in- 

30  vention.  Fig.  6  illustrates  the  stylus -arm 
and  its  support.  Fig.  7  is  a  face  view  of  the 
sound-box  proper.  Fig.  8  is  a  longitudinal 
section  of  still  another  form  of  my  invention, 
and  Fig.  9  is  a  face  view  thereof. 

35  As  illustrated  in  Figs.  1,2,  and  3,  the  sound- 
box proper,  A,  with  its  tubular  extension  A', 

is  made  of  glass,  as  I  have  found  that  this 
material  possesses  marked  advantages  in  the 
production  of  a  clear  non-metallic  sound.    B 

40  is  the  diaphragm,  which,  as  usual,  is  set  be- 
tween rubber  rings  C,  fitted  into  a  correspond- 

ing recess  in  the  face  of  the  sound-box  proper 
or  casing,  A.  With  the  center  of  the  dia- 

phragm is  connected  the  stylus-arm  D,  which 
45  has  a  plate  or  bracket  D',  through  the  me- dium of  which  it  is  connected  with  an  elastic 

stylus-support  F.  This  support,  as  shown, 
consists  of  a  spring-band  laid  into  a  groove 
on  the  outer  surface  of  the  casing  A  and  pro- 

50  vided  at  its  ends  with  suitable  means  for  fas- 

tening it  and  for  varj'ing  the  tension.  As  a 
convenient  means  for  this  purpose  I  have 
shown  a  clamping-screw/,  preferably  located 
at  a  point  diametrically  opposite  to  that  at 

which  the  connecting-plate  D'  is  arranged.  55 
From  this  connecting-plate  extends  outwardly 
the  stylus-holder  D^  adapted  to  receive  the 
stylus  E,  held  in  position  by  a  set-screw  (Z^or other  suitable  means. 

In  the  form  of  construction  illustrated  by  60 

Figs.  4  to  7,  inclusive,  the  casing  A^,  with  its 
tubular  extension  A^s  again  preferably  made 
of  glass  and  is  provided  with  a  number  of 
slots  A\  arranged  radiallj'  and  adapted  to  re- 

ceive the  stems  of  screws  G,  the  inner  ends  65 

of  which  screw  into  an  annular  spring  F'.    It will  be  understood  that  as  the  heads  of  the 
screws  abut  against  the  outer  surface  of  the 

casing  A'^  the  tension  of  the  spring  may  be 
varied  by  turning  said  screws.     The  spring  70 
surrounds  the  diaphragm  B  and  its  holding- 
rings  C  and  acts,  moreover,  as  a  support  for 

the  stylus-arm  D^,  which  is  connected  with 
said  spring  at  D*.     The  stylus-holder  D^  may 
be  of  substantially  the  same  construction  as  75 
hereinbefore  described. 

In  Figs.  8  and  9  the  spring  F^,  which  forms 
the  support  for  the  stylus-arm  D^,  is  an  in- 

tegral part  of  the  casing  A^  the  outer  edge 
of  said  casing  being  bent  into  the  shape  of  a  80 
concave  ring,  so  that  it  may  have  an  elastic 

action.  The  connection  of  the  stylus-arm  D'^ 
with  the  spring  F'^  is  effected  in  any  suitable 
manner — for  instance,  by  means  of  a  pin  D^ 

It  will  be  seen  in  each  case  the  stylus-arm  85 
is  supported  upon  a  spring,  which  spring  is 
of  annular  shape  and  surrounds  the  dia- 

phragm, being  either  directly  adjacent  there- 
to, as  in  Figs.  4  and  8,  or  separated  therefrom 

by  a  portion  of  the  casing,  as  in  Fig.  2.  In  90 
Figs.  1  to  7  provision  is  made  for  varying  the 
tension  of  the  spring-support.  Furthermore, 
in  these  constructions  the  spring-support  is 
removable  from  the  sound-box,  together  with 
the  stylus-arm.  95 
My  improved  sound-box  is  very  efficient  in 

rendering  sound  with  great  distinctness  and 
free  from  unpleasant  metallic  noise. 

While  I  prefer  to  make  the  sound-box 
prbper  of  glass,  it  will  be  understood  that  100 
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some  of  the  features  of  my  invention  are  ap- 
plicable to  sound-boxes  made  of  other  ma- 

terial. 

I  claim  as  my  invention — 
1.  A  sound-box  for  talking-machines,  pro- 

vided with  a  diaphragm,  an  annular  spring 
elastic  in  a  plane  parallel  to  that  of  the  dia- 

phragm, and  a  stylus-arm  supported  on  said 
spring  and  connected  with  the  diaphragm. 

2.  A  sound-box  for  talking-machines,  com- 
prising a  diaphragm,  an  annular  spring  lo- 

cated in  the  same  plane  with  the  diaphragm 
and  elastic  in  said  plane,  and  a  stylus-arm 
supported  on  said  spring  and  connected  with 
the  diaphragm. 

3.  A  sound-box  for  talking-machines  pro- 
vided with  a  diaphragm,  an  annular  spring 

located  in  substantially  the  same  plane  as 
the  diaphragm  and  adapted  to  yield  elastic- 

2o  ally  in  said  plane,  and  a  stylus-arm  support- 

lO 

IS 

ed  on  said  spring  and  connected  with  the  dia- 

phragm. 4.  A  sound-box  for  talking-machines  pro- 
vided with  a  casing,  an  annular  spring, 

means  for  adjusting  the  tension  of  said  spring,  25 
a  diaphragm,  and  a  stylus-arm  supported  on 
said  spring  and  connected  with  the  dia- 

phragm. 0.  A  sound-box  for  talking-machines  pro- 
vided with  a  diaphragm,  an  annular  spring  30 

surrounding  the  same,  and  a  stylus-arm  sup- 
ported on  said  spring  and  connected  with  the 

diaphragm. 
In  testimony  whereof  I  have  signed    my 

name  to  this  specification  in  the  presence  of  35 
two  subscribing  witnesses. 

EDWARD  D.  GLEASON. 
Witnesses: 

James  S.  Phillips, 
John  P.  Jones. 
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No.  738,316. Patented  September  8, 1903. 

United  States  Patent  Office, 

ELAM    GILBERT,    OF   PORTLAND,    OREGON. 

ATTACHMENT  FOR  PHONOGRAPHS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  738,316,  dated  September  8,  1903. 

Application  filed  Deoemljer  18, 1902.    Serial  Uo.  135j690.    (No  model,) 

To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Elam  Gilbert,  a  citi- 

zen of  the  United  States,  residing  at  Portland, 
county  of  INIultnomah,  State  of  Oregon,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Attachments  for  Phonographs;  and 

I  do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  same. 

The  present   invention  comprises  certain 
lo  new  and  useful  attachments  which  may  be 

readily  secured  to  phonographs  at  present  in 
use  or  which  form  a  portion  of  the  machine 
as  delivered  from  the  factory,  the  object  of 
the  invention  being  to  provide  means  where- 

15  by  the  sound-producer  or  diaphragm  mech- 
anism is  caused  to  automatically  return  to  its 

starting-point  after  having  traveled  the  length 
of  the  record  to  be  reproduced,  thereby  per- 

mitting the  machine  to  repeat  its  record  any 
2o  desired  number  of  times. 

The  invention  resides  more  particularly  in 
the  adaptability  of  the  attachments  to  exist- 

ing machines  without  the  necessity  of  making 
material  changes  or  alterations. 

25  To  comprehend  the  invention,  reference 
should  be  had  to  the  accomjianying  drawings, 
wherein — 

Figure  1  is  a  plan  view  of  an  ordinarj'  pho- 
nograph with  the  attachments  applied  there- 

30  to,  the  oscillating  finger  being  shown  as  about 
to  engage  the  cam-collar  to  lift  the  diaphragm 
or  reproducer  head.  Fig.  2  is  a  front  view 
in  elevation  of  the  mechanism  disclosed  by 
Fig.  1  of  the  drawings.     Fig.  3. is  a  view  simi- 

35  lar  to  Fig.  2  of  the  drawings,  illustrating  the 
oscillating  finger  engaged  with  the  cam-collar 
and  the  diaphragm  or  reproducer  head  raised 
for  return  to  its  starting-point.  Fig.  4  is 
an  end  view  in  elevation  of  the  mechanism 

40  in  the  position  illustrated  by  Fig.  3  of  the 
drawings  viewed  from  the  receiving  end  of 

the  record-cj'linder.  F'ig.  5  is  a  similar  view 
disclosing  the  mechanism  in  the  position  illus- 

trated by  Fig.  2  of  the  drawings.     Fig.  G  is  a 
45  detail  view  of  the  fulcrumed  lever  which  en- 

gages with  the  worm-shaft  for  returning  the 
diaphragm  or  reproducer  head  to  its  starting- 
point.  Fig.  7  is  an  end  view  in  elevation  of 
said  lever  viewed  from  its  forward  end.     Fig. 

50  8  is  a  detail  side  view  of  the  arm  which  car- 
ries the  oscillating  finger.     Fig.  9  is  an  end 

view  thereof.  Fig.  10  is  a  detail  view  of  the 
cam-collar.  Fig.  11  is  a  detail  view  of  the 
sleeve  for  the  diaphragm  or  reproducer  head 
traveler,  disclosingthe  worm-shaft  therein  for  55 
the  return  of  said  head.  Fig.  12  is  a  detail 
view  of  the  said  worm-shaft;  and  Fig.  13  is  a 
cross-sectional  view  of  the  said  worm-shaft, 
sleeve,  and  traveler  working  thereon. 

The  numeral  1  is  used  to  indicate  the  bed  60 
of  an   ordinary   Edison  home  phonograph, 
within  bearings  of  which  works  the  worm  or 
feed  shaft  2  of  the  record -cylinder.     This 
shaft  at  one  end  carries  the  record  cylinder 
3,  upon  which  fits  the  record  4  to  be  repro-  65 
dueed.     The  worm  cylinder-shaft  2  is  driven 
from  the  operating  mechanism  by  means  of 
the  belt  5,  working  over  pulley  6,  attached  to 
said  shaft.     These  parts  and  their  arrange- 

ment are  the  same  as  ordinarily  constructed.  70 
Hence  no  specific  description  thereof  is  re- 

quired in  connection  with  this  application. 
To  the  worm  or  feed  shaft  2  is  attached  a 

drive-pulley  7,  which  is  connected  to  a  smaller 
pulley  8,  attached  to  the  inner  end  of  worm-  75 
shaft  9  by  means  of  crossed  belt  10.     This 
worm-shaft  9  works  within  bearings  of  and  is 
hidden  from  view  by  the  sleeve  11,  which 
sleeve  is  parallel  with  worm-shaft  2  and  is 
held  between  supporting-brackets  12  13,  up-  80 
wardly  projecting  from  the  bed  1  of  the  phono- 

graph.    By  reason  of  the  crossed-belt  con- 
nection 10  between  pullej's  7  and  8  an  oppo- 

site rotation  or  movement  is  imparted  to  the 
worm-shaft  9  to  that  given  to  the  worm-shaft  85 
2  of  the  record-cylinder  3. 

U'i)on  the  sleeve  11  works  the  traveler  14, from  one  end  of  which  projects  laterally  the 
feed-arm  15,  which  carries  at  its  free  end  the 
feed-nut  IG.  This  nut  works  in  the  threads  90 
of  the  worm  or  feed  shaft  2,  which  serves  as 
a  feed-shaft,  and  causes  the  traveler  14  to 
move  outwardly  upon  the  sleeve  11  during 
rotation  of  the  said  worm  or  feed  shaft  2. 

From  the  outer  end  of  the  traveler  14  pro-  95 

jects  the  diaphragm-arm  15',  which  supports 
the  diaphragm  or  reproducer  head  IG'  imme- diately above  the  record  4. 

To  an  extension  17  of  the  diaphragm  or  re- 
producer head  is  attached  an  arm  18,  to  which  100 

is  hinged  a  depending  lever  19.     This  lever 
carries  a  roll  20,  which  rides  or  travels  along 
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the  track  edge  21  of  the  phonograph-bed  1. 
Said  edge  21  is  a  slight  distance  above  the 
bed  1,  starting  from  point  22. 

To  the  diaphragm-arm  IS'is  fulcruraed  the 
lever  23,  the  forward  end  24  of  which  is  down- 

wardly curved  and  formed  with  an  inwardly- 
projecting  extension  25,  which  extension  rests 
against  the  edge  21  of  the  bed  1.  Said  lever 
is  also  formed  with  a  stop  26,  which  when  the 
diaphragm  or  reproducer  is  raised  clear  of 
the  record  4  prevents  the  lever  19,  with  its 
roll  20,  moving  or  falling  from  a  vertical  po- 

sition during  the  return  travel  of  the  repro- 
ducer or  diaphragm  head  16. 

The  rear  end  27  of  the  fulcrumed  lever  23, 
which  is  overbalanced  by  the  weight  of  the 
forward  portion,  is  slightly  upwardly  turned, 
so  as  to  fit  through  the  longitudinal  slot  28 
cut  in  the  under  face  of  the  sleeve  11,  and 

20  engages  with  the  threads  of  the  return  worm- 
/shaft  9  when  the  diaphragm  or  reproducer 
I  head  has  been  lifted  clear  of  the  record  4,  as 
jwill  be  hereinafter  explained. 
i      To  the  inner  end  portion  of  the  worm  or 
feed  shaft  2  is  secured  a  cam-collar  29,  which 
during  the  operation  of  the  machine  serves  to 
operate  the  oscillator  or  oscillating  finger  30. 
This  oscillating  finger  is  hinged  to  the  free 
end  of  arm  31,  secured  to  and  projecting  from 
the  traveler  14.     The  upper  enlarged  portion 
32  of  the  finger  30  overcomes  the  weight  of 
the  said  finger  and  tends  to  throw  the  same 
in  a  direction  toward  the  record- cylinder. 
This  outward  movement  of  the  hinged  finger 

35  30  is  limited  by  the  stop  33,  attached  to  the 
arm  31.  Said  oscillating  finger  31  is  held  a 
slight  distance  above  the  feed-arm  15,  so  as 
to  be  in  position  to  move  onto  the  lowermost 
portion  of  the  cam-collar  29. 

40/  During  the  operation  of  the  machine  the 
traveler  14  is  moved  forward  to  carry  the  re- 

producer or  diaphragm  head,  with  its  repro- 
ducer, over  the  face  of  the  rotating  record  4 

by  the  feed-nut  16  working  in  the  threads'of the  driven  worm  or  feed  shaft  2.  As  the 

feed-arm  15  approaches  the  end  of  its  out- 
ward travel  the  oscillating  finger  bears  against 

the  face  of  the  rotating  cam-collar  29,  being 
gradually  forced  inward  until  the  lowermost 
portion  of  the  cam-collar  is  brought  into  line 
with  lower  end  of  the  oscillating  finger,  when 
the  weight  of  the  enlarged  head  portion  32 
throws  the  said  oscillating  finger  outward  its 
full  distance  onto  the  upper  surface  thereof. 

55  The  said  finger  rides  upon  the  said  surface, 
being  gradually  raised  by  the  inclination  of 
the  cam-collar  to  raise  or  lift  the  arm  31  in 
order  to  turn  upward  the  traveler  14  and  raise 
the  diaphragm  or  reproducer  head  clear  of 

60  the  record  4.  As  the  diaphragm  or  repro- 
ducer head  16' is  raised,  so  that  its  reproduc- 

ing-needle  clears  the  surface  of  the  record  4, 
the  forward  end  of  the  fulcrumed  lever  23, 
overbalancingitsrear  end  portion,  throws  the 

65  upwardly-curved  end  27  into  the  longitudi- 
nal slot  28  of  sleeve  11,  so  as  to  be  placed  into 

engagement  with  the  worm-shaft  9  for  the  re- 

45 

50 

turn  of  the  diaphragm  or  reproducer  head. 
At  the  same  time  the  weight  of  roll  20  throws 
the  depending  lever  3  9  into  a  vertical  posi-  7c 
tion,  which  places  the  roll  20  onto  the  track 
edge  21  at  right  angles  thereto.  The  weight 
of  the  diaphragm  or  reproducer  head  and  its 
associate  mechanism  is  thus  transferred  to 
the  roll  20,  which  supports  same  clear  of  the  75 
record  4.  The  roll  20  is  prevented  from  mov- 

ing outward  during  the  return  of  the  dia- 

phragm or  reproducer  head  16'  by  reason  of 
the  stop  26,  against  which  the  lower  portion/ 
of  the  lever  19  bears.  /   80 
Inasmuch  as  an  opposite  rotation  -is  im- 

parted to  the  return  worm -shaft  9  to  that 
given  to  the  feed  or  worm  shaft  2,  it  is  obvious 
that  when  end  27  of  lever  23  engages  with  the 
threads  thereof  the  same,  together  with  the  85 

diaphragm  or  reproducer  head  16',  arm  15', 
traveler  14,  and  feed-arm  15,  will  be  carried 
inwardly  or  in  a  direction  the  reverse  to  that 
given  by  the  worm  or  feed  shaft  2  until  the 
said  diaphragm  or  reproducer  has  reached  its  90 
starting-point  at  the  inner  end  of  the  record  4. 
By  this  time  the  end  27  of  lever  23  will  have 
traveled  approximately  the  full  length  of  the 
thread  of  the  worm-shaft  9,  it  being  thrown 
out  of  engagement  therewith  by  reason  of  the  95 
roll  20  being  carried  beyond  the  starting-point 
22,  as  carried  beyond  this  point  the  roll  20 
drops  below  the  surface  of  the  track  edge  21 
and  permits  of  the  reproducer  or  diaphragm 
head  loworingto  place  its  reproducer  onto  the  100 

record  4.  The  weight  of  this  head  16'  over- 
coming that  of  the  forward  end  portion  of  le- 

ver 23  causes  the  upward  movement  thereof, 
which  lowers  the  rear  end  27  and  moves  same 

from  engagement  with  the  worm-shaft  9.  105 
With  the  lowering  of  the  diaphragm  or  re- 

producer head  the  traveler  14,  feed-arm  15, 
and  feed-nut  16  are  restored  to  their  normal 
position  for  again  operating  to  cause  repro- 

duction of  the  record.  no 
Having  thus  described  the  invention,  what 

is  claimed  as  new,  and  desired  to  be  protected 

by  Letters  Patent,  is — 
1.  In  a  phonograph,  a  feed-shaft  having  a 

record-cylinder  actuated  thereby,  a  cam  se-  1 15 
cured  to  the  said  shaft,  a  reproducer  pro- 

vided with  means  for  moving  same  outwardly 
over  the  cylinder-record,  an  oscillator  pivot- 

ed to  and  carried  by  the  moving  means  for 
the  reproducer,  said  oscillator  being  arranged  120 
to  overlie  and  engage  with  the  cam-collar  to 
raise  the  reproducer  clear  of  the  record  upon 
the  termination  of  its  outward  movement,  of 
mechanism   whereby  the  reproducer  when 
raised  is  moved  in  an  opposite  direction  to  125 
that  when  lowered,  and  devices  for  support- 

ing the  reproducer  when  raised  and  automat- 
ically lowering  the  same  upon  the  completion 

of  its  return  stroke. 

2.  In  a  phonograph,  a  feed-shaft,  a  cam  se-  130 
cured  thereto,  an  oscillator  pivoted  to  swing 
longitudinally  of  the  feed-shaft  and  arranged 
to  be  actuated  by  said  cam  to  raise  the  re- 

producer clear  of  the  phonogfaph-i-ecord  upon  J 
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completion  of  its  outward  travel,  and  means 
whereby  the  I'eproducer  when  raised  is  auto- 

matically moved  to  its  starting-point  and  low- 
ered upon  completion  of  its  return  stroke. 

5  3.  In  a  phonograph,  a  feed-shaft,  a  station- 
ary slotted  sleeve,  a  return  worm-shaft  work- 
ing therein,  nieans  whereby-Said  shaft  is 

driven  in  an  opposite  direction  to  that  of  the 
7eed-shaft,  mechanism  for  raising  the  repro- 

lo  dueer  of  the  phonograph  at  the  end  of  its 
outward  stroke,  means  actuated  by  return 
worm  -  shaft  whereby  the  reproducer  is  re- 

stored to  its  starting-point,  and  devices  for 
supporting  the  reproducer  in  its  raised  posi- 

15  tion  during  its  return  movement  and  auto- 
matically lowering  the  same  when  its  start- 
ing-point has  been  reached. 

4.  In  a  phonograph,  the  combination  with 
the  feed-shaft,  of  a  return  worm-shaft,  means 

20  for  driving  said  shaft  in  an  opposite  direc- 
tion to  that  of  the  feed-shaft,  a  traveler  slid- 

able  upon  the  slotted  sleeve,  a  feed-arm  pro- 
jecting therefrom  provided  with  a  feed-nut 

which  engages  with  the  feed-shaft,  a  repro- 
25  ducer-arm  projecting  from  the  traveler,  re- 

producing rpechanism  carried  thereby,  an 
arm  carried  by  the  traveler,  an  oscillator  se- 

cured to  the  free  end  thereof,  a  cam-collar 
attached  to  the  feed-shaft,  ̂ hich  cam-collar 

30  is  engaged  by  the  oscillator  to  raise  the  re- 
producer upon  the  completion  of  its  outward 

stroke,  a  lever  having  a  portion  arranged  to 
engage  with  the  return  worm-shaft  upon  the 
raising  of  the  reproducer  in  order  to  restore 

35  the  same  to  its  starting-point,  and  devices 
which  support  the  reproducer  in  its  raised 
position  and  automatically  lower  same  npon 
reaching  its  starting-point  to  disengage  the 
lever  from  its  return  worm-shaft  and  place 

40  feed-nut  into  engagement  with  its  feed-shaft. 
5.  In  a  phonograph,  the  combination  with 

the  feed-shaft,  of  means  actuated  therebj'to 
move  the  phonograph-reproducer  outwardly 
over  the  record,  of  mechanism  for  restoring 

45  the  reproducer  to  its  starting-point  upon  the 

completion  of  its  outward  stroke,  a  cam-col- 
lar on  the  feed-shaft,  aii.  oscillator  arranged 

to  swing  longitudinally  of  the  feed -shaft 
which  gradually  moves  onto  the  collar  to 
raise  the  reproducer,  and  means  carried  by  50 
the  reproducer  mechanism  which  automat- 

ically engages  with  the  return  mechanism 
when  the  reproducer  is  raised  and  is  auto- 

matically released  from  engagement  there- 
with when  the  reproducer  reaches  its  start-  55 

ing-point. 
6.  In  a  phonograph,  the  combination  with 

the  feed-shaft,  of  a  return  worm-shaft,  con- 
nection between  the  drive  mechanism  and 

the  said  return  worm-shaft)(\vhereby  the  same  60 
is  driven  in  an  opposite  direction  to  the  feed- 
shaft,)  means  for  raising  the  reproducer  of 
the  phonograph  upon  the  completion  of  its 
outward  movement,  and  of  mechanism  which 
automaticallj' engages  with  the  return  worm-  65 
shaft  to  restore  the  reproducer  to  its  starting- 
point  when  raised  and  is  automatically  re- 

leased from  engagement  therewith  when  the 
reproducer  is  lowered  at  its  starting-point, 
said  mechanism  including  a  pivoted  lever  70 
having  a  portion  arranged  to  engage  the  re- 

turn worm-sh{ift. 
7.  The  combination  with  the  reproducer  or 

diaphragm  head,  of  means  for  raising  same 
at  the  end  of  its  outward  movement,  a  roller  75 
connected  to  the  reproducer-head  by  a  hinged 
lever  or  arm,  said  roller  serving  to  hold  the 
head  in  its  raised  position  until  returned  to 
its  starting-point,  a  device  for  preventing  the 
roller  moving  from  a  vertical  position  during  So 
the  return  movement  of  the  head  after  the 

head  has  been  raised,  and  mechanism  for  re- 
turning the  reproducer  or  diaphragm  head 

to  its  starting-point. 
In  witness  whereof  I  have  hereunto  set  ray  85 

hand, 
ELAM  GILBERT. 

Witnesses: 
N.  A.  Acker, 
D.  B.  Richards. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Elam  Gilbert,  a  citi- 

zen of  the  United  States,  residing  at  Port- 
land, county  of  Multnomah,  State  of  Oregon, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Starting  and  Stopping  Mech- 

anism for  Phonograi^bs;  and  I  do  hereby  de- 
clare the  following  to  be  a  full,  clear,  and  ex- 

act description  of  the  same. 
lo  The  present  invention  comprises  means 

whereby  the  operating  mechanism  of  a  pho- 
nograph is  automatical!}'  thrown  in  and  out 

of  operation  by  the  closing  and  opening  of  tlie 

gate. 
IS  To  comprehend  the  invention,  i-eference 

should  be  had  to  the  accompanying  sheet  of 
drawings,  wherein — 

Figure  1  is  a  broken  front  view  of  an  ordi- 
nary phonograph  with  the  improved  mechan- 

20  ism  connected  thereto,  the  same  being  illus- 
trated with  the  gate  released.  Fig.  2  is  a 

similar  view  with  the  gate  closed.  Fig.  3  is  a 
top  plan  view  of  the  mechanism  illustrated 
by  Fig.  2  of  the  drawings,  and  Fig.  4  is  an 

25  end  view  in  elevation  viewed  from  the  record- 
receiving  end  of  the  machine. 

The  numeral  1  is  used  to  indicate  the  bed- 
plate of  an  ordinary  phonograph,  and  2  the 

record -cylinder   frame.     Through  the  bed- 
30  plate  1  extends  the  starting-lever  3,  which 

controls  the  operating  mechanism.  (Not 
shown.)  This  lever  3  is  connected  to  the  bed 
1  by  the  pressure -spring  4,  the  tension  of 
which  normallj'  holds  the  lever  3  to  lock  the 

35  operating  mechanism.  To  this  lever  is  at- 
tached one  end  of  the  connecting-rod  5,  the 

opposite  end  of  which  is  attached  to  an  arm 
6,  fulcruraed  to  the  outer  portion  of  frame- 
arm  7,  Figs.  1  and  2  of  the  drawings.     To  the 

40  opposite  frame-arm  8  is  hinged  the  gate  9, 
which  carries  a  bearing-pin  10  for  the  outer 
end  of  the  record-cylinder  11.  This  pin  10  as 
the  gate  is  closed  fits  within  a  center  seat  in 
the  outer  end  of  the  record-cylinder  11  for 

45  the  record  12  and  forms  an  outer  bearing 
therefor.  . 

In  the  under  face  of  the  gate  9,  near  its 
outer  end,  is  formed  a  transverse  seat  13, 
which  receives  the  lock-clutch  14  when  thrown 

50  upward.  This  lock-clutch  is  hinged  to  the 
frame-arm  7,  and  the  same  is  provided  with 
an  enlarged  head  15,  which  bears  upon  the 

gate  when  closed  and  the  lock-clutch  14  is 
thrown  upward. 

Presuming  the  gate  9  to  be  open.  Fig.  1  of  the  js 
drawings,  and  it  is  desired  to  start  the  phono- 

graph, the  oi^erator  swings  the  gate  inward, 
.so  as  to  place  the  bearing-pin  10  into  center 
seat  of  the  record-c3iinder  11.    As  the  gate  is 
thus  closed  the  outer  end  thereof  bears  against  60 
the  f  ulcrumed  arm  6  and  forces  same  inward, 
therebycausing  the  connecting-rod  5  to  move 
therewith, so  as  to  throw  the  starting-lever  3  to 
release  the  operating  mechanism,  Fig.  2  of  the 
drawings.    To  hold  the  gate  0  in  this  position,  65 
the  lock-clutch  14  is  thrown  upward  until  it 
assumes  a  position  approximate!}'  at  right 
angles  to  the  outer  face  of  tlie  gate,  Figs.  2  and 
3  of  the  drawings,  when  the  head  15  of  the 
lock-clutch  will  hold  the  gate  against  outward  7c 
movement.     To  release  the  gate  9  for  the  pur- 

pose of  stopping  the  operating  mechanism  of 
tlie  phonograph,  the  operator  simply  throws 
the  lock-clutch  downward  or  out  of  engage- 

ment with  the  gate.     Being  til  us  released  the  75 
pressure  of  the  spring  4  draws  the  starting- 
lever  3  outward.  Fig.  1  of  the  drawings,  to 
stop  the  operating  mechanism  of  the  phono- 

graph, as  usual  in  this  class  of  machinery,  at 
the  same  time  throwing  the  connecting-rod  5  80 
outward  with  sufficient  force  to  cause  the  f  ul- 

crumed arm  6  to  swing  the  gate  9  clear.     It 
is  required  that  the  gate  be  swung  open  or 
outward  its  full  distance,  so  that  the  record 
12  when  removed  from  off  record-cylinder  11  85 
will  not  be  mutilated  by  coming  in  contact 
with  center  bearing-pin  10,  projecting  from 
the  gate  9.     To  insure  full  outward  swing  of 
the  gate  when  tlius  released,  a  return-spring 
16  is  provided,  which  spring  is  attached  to  the  90 
gate  9  and  frame-arm  8,  Figs.  3  and  4  of  the 
drawings. 

Tlie  operating  means  for  the  phonograph 
has  not  been  illustrated,  inasmuch  as  the  con- 

nection of  the  starting-lever  3  therewith  is  95 
the  same  as  at  present  in  use.  This  connec- 

tion is  such  that  the  said  mechanism  is  thrown 

into  operation  and  out  of  operation  by  mov- 
ing the  starting-lever  inward  and  outward. 

Having  thus  described  the  invention,  what  loc 
is  claimed  as  new,  and  desired  to  be  protect- 

ed by  Letters  Patent,  is — 
1.  In  a  phonograph,  the  combination  with 

the  starting-lever,  of  the  hinged  gate,  and 
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connections  for  actuating  the  operating  mecli- 
anism  with  the  closing  and  opening  of  the 

gate. 
2.  In  a  phonograph,  the  combination  with 

5  thehingedgate,ofcoacting  mechanism  where- 
by the  operating  mechanism  of  the  phono- 

graph is  thrown  into  and  out  of  action  with 
the  closing  and  opening  of  the  gate. 

3.  In  a  phonograph,  the  combination  with 
lo  the  starting-lever,  of  the  gate,  a  fulcruraed 

arm  actuated  with  the  closing  of  the  gate, 
connection  between  the  said  fulcrumed  arm 

and  the  starting-lever,  a  clutch-lock  for  hold- 
ing the  gate  in  locked  position,  and  a  spring 

15  connection  whereby  the  starting-lever  is  ac- 

tuated to  stop  the  operating  mechanism  of 
the  phonograph  upon  the  releasing  of  the 

gate. 

4.  The  combination  with  the  swinging  gate, 
of  the  lock-clutch  for  holding  the  gate  in  20 
locked  position,  and  a  spring  connection  be- 

tween the  swinging  gate  and  the  machine- 
frame  whereby  the  swinging  gate  is  thrown 
its  full  distance  when  released. 

In  witness  whereof  I  have  hereunto  set  my  25 
hand. 

ELAM  GILBERT. 
Witnesses: 

N.  A.  Acker, 
D.  B.  Richards. 
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To  all  li'liom  it  may  concern: 
Be  it  known  that  I,  Albert  S.  Marten,  a 

citizen  of  the  United  States,  residing  at  East 
Orange,  in  the  county  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  luaprovements  in  Interchangeable 
Sound  -  Amplifying  Means  for  Talking  or 
Sound-Reproducing  Machines;  and  I  do  here- 

by declare  the  following  to  be  a  full,  clear,  and 
lo  exact  description  of  the  invention,  such  as 

will  enable  others  skilled  in  the  art  to  which  it 

appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  draw- 
ings, and  to  letters  of  reference  marked  there- 

15  on,  which  form  a  part  of  this  specification. 
This  invention  relates  to  certain  improve- 

ments in  that  class  of  sound-amplifying  con- 
nections   for    phonospheres,    phonographs, 

graphophones,    gramophones,    and    similar 
20  sound  recording  and  reproducing  machines 

illustrated  in  the  application  filed  in  the 

United  States  I'atent  Office  Januaiy  24, 1902, 
Serial  No.  91,032,  the  objects  of  the  present 
improvements  being  to  increase  tlie  conven- 

25  ience  wilh  which  interchanges  of  the  horn 
and  talking-macliines  can  be  effected  to  fa- 

cilitate construction  and  secure  a  more  effi- 
cient operation  of  the  parts  and  to  obtain 

other  advantages  and  results,  some  of  which 
30  may  be  more  fully  and  specifically  referred 

to  hereinafter  in  connection  with  the  descrip- 
tion of  the  working  parts. 

The  invention  consists  in  the  improved  in- 
terchangeable sound -amplifying  means  for 

35  talking  or  sound-reproducing  machines  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. 

40  Referring  to  the  accompanying  drawings, 
in  which  like  letters  of  reference  indicate  cor- 

responding parts  in  each  of  the  several  fi.g- 
ures.  Figure  1  is  an  elevation  showing  a  horn 
supported  upon  a  stand,  said  horn  being  sep- 

45  arably  attached  to  tlie  diaphragm  -  box  or 
speaker  of  a  sound- reproducing  machine. 
Fig.  2  is  a  detail  showing  the  small  end  of 
the  horn,  on  which  is  a  tubular  metallic  con- 

nection having  a  rubber  or  other  elastic  con- 
50  nection  inserted  therein.  Fig.  3  is  an  end 

view  of  the  same.  Fig.  4  shows  in  detail  an 
upper  extension  of  the  stand;   and  Figs.  5 

and  G  are  sectional  views  taken  at  lines  x  and 

,y,  respectively.  Fig.  7  is  a  detail  view  of  a 
certain  elastic  washer.  55 

In  said  drawings, a  indicates  the  horn,  which 
is  of  the  construction  described  in  mj'  said 
prior  application,  being  provided  at  its  small 
end  with  a  screw-thread  and  near  its  large  end 
with  a  socket  6,  adapted  to  receive  the  ver-  60 
tical  center  post  of  the  stand  d.  Separably 
attached  to  the  said  small  end  of  the  horn  is  a 

short  rigid  metallic  tube  e,  threaded  in  coi-- 
respondence  with  the  threads  on  the  horn, 
ancl  thus  adapted  to  be  screwed  firralj'  and  65 
tightly  to  the  horn,  so  that  tiiere  will  be  no 
looseness  at  the  joint  conducive  to  vibration 
and  an  interference  with  proper  sound  re- 

productions. Said  metallic  tube  e  is  also  sep- 
arable and  independent  from  the  diaphragm-  70 

box  or  speaker. 
The  stand  d  is  preferably  of  the  folding  type, 

having  legs  d\  braces  rZ^,  and  the  center-post 
(:P,thelatter  being  in  telescopic  sections.  The 
center-post  is  provided  at  the  top  with  a  socket  7  5 
fZ'  for  a  separable  extension/,  the  latter  com- 

prising pieces/'/-,hinged  together,  thehinge- 
l^in  being  shown  at/'  in  Figs.  1  and  4.  At 
the  top  of  the  upper  section  /'  the  same  is 
threaded,  as  at/^,  and  provided  with  clamp-  80 
plates  cj  h,  one  to  enter  the  socket  and  the 
other  to  clamp  the  parts  in  rigid  immovable 
relation,  the  second  being  preferabh'  a  finger- 
nut,  threaded  to  properly  engage  the  threads 
/'.  At  the  lower  end  of  the  extension  section  85 
or  part/'  the  same  is  provided  with  a  stop- 
bearing/^  to  engage  the  lower  section  or  part 
/^and  limit  the  pivotal  movement  of  the  up- 

per member/',  so  that  it  will  stop  when  it  ar- rives at  a  position  of  vertical  alinemeut  with  9c 
the  lower  section/-  and  the  post  fp.  The  said 
lower  end  of  the  section  or  part/'  is  also  pro- 

vided at  /'"'  with  a  socket  to  receive  the  pro- 
jecting end  of  a  latch  -  bolt  i,  arranged  in  a 

spring-chamber  formed  in  the  section  or  part  95 
/'.  Below  said  latch-bolt  a  spring  /  is  arranged 
iu  said  chamber  to  throw  the  latch-bolt  into 
its  locked  position.  The  latch-bolt  has  a  lat- 

eral finger-piece  i',  by  which  it  can  be  pi-essed 
down  against  the  spring  /  to  release  the  sec-  100 
tion  or  part  /'  to  permit  the  turning  of  the 
member  or  part  /'  to  a  horizontal  position  and 
the  horn  to  a  vertical  position,  as  hereinafter 
described.     At  the  lower  end  of  the  part  or 
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section/^  the  same  is  reduced  iu  diameter  to 
form  a  leg  f  to  enter  the  socket  d*,  where  it 
may  be  removably  secured  or  allowed  to  rest 
free  to  be  withdrawn  at  will. 

5  By  uncoupling  the  small  end  of  the  horn 
and  pressing  down  ujjon  the  finger-piece  i  the 
horn  will  assume  a  vertical  position  because 
of  the  arrangement  of  the  socket  described, 
the  small  end  of  the  horn  overbalancing  the 

lo  large  end  and  thelatter  lying  uppermost.  The 
vertical  arrangement  of  the  horn  on  the  stand 
permits  the  horn  to  be  set  aside  in  a  corner, 
where  it  will  not  occupy  much  floor-space  and 
without  detaching  said  horn  from  its  stand, 

15  the  bell  thus  lying  free  from  the  floor  away 
from  danger  of  injur3^ 
The  construction  described, taken  in  connec- 

tion with  separable  coupling-tubes  suited  to 
the  machine  with  which  the  horn  is  to  be  used, 

20  enables  a  rigid  connection  to  be  made  with 

the  machine  and  j-et  permits  of  a  quick  de- 
tachment without  removing  the  horn  from  the 

stand.  The  tubular  connection  preferred  for 
the  disk  -  machines  and  the  phonosphere  is 

25  angularly  formed  and  pressed  in  half-sections 
from  sheet  metal, each  section  having  a  flange 

e'  extending  around  the, angle  from  one  end 
of  the  tube  to  the  other,  one  of  the  flanges- 
being  wider  than  the  other,  and  thus  adapted 

30  to  be  doubled  over  the  other  to  hold  the  sec- 
tions together,  as  shown  in  Fig.  5.  Atone  end 

of  each  section  of  the  tube  e  the  metal  is  im- 
pressed with  screw-threads  which  correspond, 

so   that  when  the  sections  are   joined    the 
35  threads  will  be  con  tinuousspirals  suited  to  re- 

ceive the  threads  of  the  horn.  At  the  opposite 
end  of  the  tube  the  sections  are  indented  or 

impressed  to  form  hollow  outwardly-project- 
ing bosses  e^.     Tlie  cavities  formed  on  the  in- 

40  side  of  the  bent  tube  are  adapted  to  receive 
stay  ribs  or  lugs  s,  cast  or  formed  on  the  pe- 

riphery of  an  elastic  washer  r.  Said  washer 
fits  closely  within  the  end  of  the  tube  e  and  is 
held  therein  by  the  ribs  or  lugs  s,  which  are 

45  adapted  to  spring  into  place  in  the  cavities 
when  the  washer  is  forced  into  the  tube.  The 
elastic  washer  at  one  end  is  formed  with  an 
outward  annular  rib /on  its  periphery,  which 
forms  a  shoulder  against  which  the  end  of 

50  the  metallic  tube  abuts.  By  this  construction 
the  tube  e  eau  be  fitted  closely  upon  the  tubu- 

lar extension  of  the  speaker  or  diaphragm-box 
without  danger  of  looseness  due  to  variations 
in  diameter  of  said  tubular  extensions  or  the 

55  interference  with  proper  sound  reproductions 
because  of  such  looseness. 

To  change  the  horn  from  a  phonograph  to 
a  phonosphere,  for  example,  it  becomes  only 
necessary  to  withdraw  the  tubular  extension 

60  suited  to  the  phonograph  from  the  speaker  or 
diaphragm-box  of  said  phonograph,  unscrew 
the  said  tubular  connection,  the  horn  being 

held  at  the  desired  horizontal  position  to  fa- 
cilitate the  work,  then  applj^  the  angular  and 

threaded  connection  e  by  screwing  it  upon  65 
the  horn,  and  finally  pushing  the  cushion-like 
or  elastic  washer  thereof  upon  the  speaker  of 
the  phonosphere,  thus  enabling  the  one  horn 
to  serve  with  either  of  the  various  talking- 
machines.  70 
Having  thus  described  the  invention,  what 

I  claim  as  new  is — 
1.  The  combination  with  the  horn  and 

speaker  or  diaphragm-box,  of  a  tubular  me- 
tallic connection  separable  from  the  horn  and  75 

having  at  its  end  distant  from  the  horn  an 
elastic  washer  having  a  detent  holding  said 
washer  within  said  connection  when  with- 

drawing the  same  from  the  diaphragm-box, 
and  adapted  to  engage  the  said  diaphragm-  80 
box,  substantiallj^  as  set  forth. 

2.  The  combination  with  the  horn  having  a 
threaded  small  end,  of  a  tubular  connection 

screwed  at  one  end  on  said  horn  and  therebj'^ 
removably  fixed  against  movement  in  the  di-  85 
rection  of  the  longitudinal  axis  of  the  said 
horn  and  at  the  opposite  end  having  an  elas- 

tic rubber  washer  fitted  therein  and  adapted 
to  receive  the  speaker  or  diaphragm -box,  sub- 

stantially as  set  forth.  90 
3.  The  combination  with  the  horn  having 

a  threaded  small  end,  of  a  tubular  connection 
screwed  on  said  small  end,  and  having  at  its 
end  opposite  that  receiving  the  horn,  an  elas- 

tic washer,  the  connection  being  interiorly  in-  95 
dented  to  form  a  hollow  recess  and  the  washer 

being  provided  with  lugs  to  enter  said  hollow 
recess,  substantially  as  set  forth. 

4.  The  combination  with  the  horn,  speaker, 
diaphragm-box  and  stand,  of  a  rigid,  angular,  100 
metallic  tube,  interposed  between  said  horn 
and  box  and  separable  from  both  said  horn 
and  said  box,  said  tube  being  in  sections, 
flanged  and  joined  together  at  their  edges, 
substantially  as  set  forth.  105 

5.  The  combination  with  the  horn,  dia- 
phragm-box and  stand,  of  a  coupling -tube 

adapted  to  be  secured  to  the  horn  and  pro- 
vided with  means  to  resist  longitudinal  move- 
ment, or  movement  both  inward  and  out-  no 

ward  in  the  direction  of  the  longitudinal  axis 
of  the  horn  from  the  said  horn,  and  having  an 
india-rubber  washer  secured  in  the  end  there- 

of opposite  that  having  said  means  for  resist- 
ing said  longitudinal  movement  and  adapted  115 

to  closely  flt  speakers  or  diaphragm-boxes  of 
varying  diameters,  substantially  as  set  forth. 

In  testimony  that  I  claim  the  foregoing  I 
have  hereunto  set  my  hand  this  29th  day  of 
March,  1902. 

ALBERT  S.  MARTEN. 
Witnesses: 

Charles  II.  Pell, 
C.  B.  Pitney. 
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To  all  whom  it  lyvay  concern: 
Be  it  known  that  I,  Hiram  E.  Booth,  a 

citizen  of  the  IJuitecl  States  of  America,  and 
a  resident  of  Salt  Lake  City,  Utah,  have  in- 

5  vented  a  certain  new  and  useful  Improvement 
in  Talking-Machines,  of  which  the  following 
is  a  specification. 

It  is  a  matter  of  common  knowledge  that  for 
some  time  past  stenographers  in  various  of- 

lo  fices  liave  been  receiving  dictation  from 

phonogi'aphs,  gramophones,  and  other  talk- 
ing-machines. It  is  also  a  fact,  more  or  less 

generally  known,  that  this  practice  is  rapidly 
falling  into  disfavor  for  the  reason  that  it  has 

15  <a  tendency  to  make  the  ears  sore  and  in 
some  cases  to  injure  the  ear-drums  and,  per- 

haps, produce  deafness  for  life.  This  ap- 
pears to  be  due  to  different  causes,  among 

Avhich  are  the  violent  impacts  of  the  souud- 
20  vibrations  u^Don  the  ear-drums  and  the  weight 

of  the  tubes  uj)on  the  ears.  It  is  obvious, 
however,  that  there  are  various  other  things 
which  may  combine  to  produce  the  irritation 
and  soreness  which  a  large  percentage  of  the 

25  stenographers  experience  in  using  the  forked- 
tube  arrangement  provided  bj^  the  companies 
handling  the  various  talking-machines.  But 
wliatever  the  explanation  may  be  as  to  the 
cause  of  this  trouble  it  is  a  fact,  as  stated, 

30  that  sooner  or  later  it  compels  the  stenogra- 
pher to  give  up  this  method  of  receiving  dicta- 

tion. Now  after  considerable  experiment- 
ing I  have  discovered  that  this  trouble  maj^ 

be  effectuall}^  remedied  in  various  ways.    For 
35  examj)le,  I  find  that  the  tendency  to  produce 

soreness  of  the  ears  may  be  considerablj'  less- 
ened by  employing  a  head-piece  which  will 

hold  the  receiver  away  from  the  ear  or  which 
will  at  most  cause  the  receiver  to  be  pressed 

40  but  slightly  against  the  ear.  Again,  I  find 
that  the  character  of  the  sound -vibrations 
maj^be  modified  by  employing  a  receiver  hav- 

ing a  resonance-chamber,  and  that  hy  so  do- 
ing the  tendency  of  the  sound- vibrations  to 

45  j)x*oduce  irritation  of  the  ear-drum  is  greatly 
reduced.  I  also  find  that  this  tendency  may  be 
still  furthei'  reduced  bj^employing  a  receiver 
having  a  fibrous  material — such  as  cloth, 
waddingjOr  other  similar  fabric — covering  its 

50  opening.     I  also  find  that  varying  results  may 

be  obtained  by  employing  rubber,  leather, 
and  other  like  materials,  and  it  is  even  pos- 

sible that  metallic  diaphragms  may  be  suc- 
cessfully employed  for  this  purpose,  as  will 

hereinafter  more  fiillj^  appear.  At  any  rate,  55 
with  a  provision  of  this  character  and,  as 
stated,  with  a  head-piece  adapted  to  hold  the 
receiver  away  froni  the  ear  or  ̂ Dressed  only 
slightly  against  the  ear  I  find  that  it  is  pos- 

sible for  a  stenographer  to  receive  dictation  60 
in  this  manner  without  experiencing  any  un- 

pleasant results. 
Generally  stated,  it  is  therefore  the  object 

of  my  invention  to  provide  a  simple  and  com- 
parativelj*  inexi^ensive  construction  and  ar-  65 
rangement  wherebj^  dictation  may  be  taken 
from  a  talking-machine  without  injurj'  to  the 
ear  or  ear-drum. 

It  is  also  an  object  to  provide  certain  de- 
tails and  features  of  improvement  tending  to  70 

increase  the  general  serviceabilitj'  and  efli- 
ciency  of  a  device  of  this  character,  and  to 
these  and  other  useful  ends  my  invention  con- 

sists in  matters  hereinafter  set  forth  and 
claimed.  75 

In  the  accompanying  drawings.  Figure  1 
illustrates  a  stenographer  seated  at  a  tyi^e- 
writer  and  engaged  in  taking  dictation  from 
a  talking-machine  involving  the  principles 
of  my  invention.  Fig.  2  is  a  perspective  of  80 
the  receiver  and  adjustable  connection  be- 

tween the  same  and  tlae  head-piece.  Fig.  3  is 
a  sectional  view,  more  or  less  diagrammatic  in 
character,  of  one  construction  of  the  receiver, 
and  also  illustrating  the  method  of  connect-  85 
iug  tlie  same  with  the  transmitter  or  repro- 

ducer of  a  talking-machine.  Fig.  4  is  a  per- 
spective of  the  arch -shaped  portion  of  the 

head-piece,  wliich  is  emploj^ed  for  supporting 
the  receiver  at  the  side  of  the  ear.  Fig.  5  90 
shows  another  form  of  receiver.  Fig.  G  shows 
a  receiver  with  a  thicker  diaphragm  or  obstruc- 
tion. 
My  invention  thus  embodied  in  practical 

form  may  comprise  the  usual  rotarj^  record  95 
A  and  also  the  usual  transmitter  or  repro- 

ducer B.  It  will  be  understood  that  these 

elements  can  be  of  anj'^  suitable  known  or 
approved  form.  Preferably  the  said  trans- 

mitter or  reproducer  is  adapted  to  be  connect-  100 
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ed  with  a  flexible  tube  C,  which  is  preferably 
of  a  length  to  extend  from  the  talking-machine 
to  the  head  of  the  listener.  At  the  other  end 
of  this  tube  I  i)ro\ade  a  suitable  receiver  B. 

5  As  shown  in  Fig.  3,  this  receiver  is  box-like 
in  form  and  has  a  resonance-chamber  d.  A 
cap  cT  can  be  suitably  secured  to  the  face  of 
the  receiver,  and  the  opening  of  the  cap  can 

be  covered  or  obstructed  bj"  a  diagram  cl-. 
lo  This  diaphragm  can  be  of  any  suitable  char- 

acter. For  example,  it  may  consist  of  super- 
imposed layers  of  cloth,  such  as  glazed  cot- 

ton, wadding,  or  any  other  fibrous  fabric.  As 
previously  stated,  it  may  also  be  of  rubber 

15  or  other  like  material,  and  in  some  cases  a 
single  metal  diaphragm  may  be  employed 
with  good  results.  With  superimposed  layers 
of  fabric  or  other  like  fibrous  material  the 

thickness  of  the  diaphragm  can  be  varied  ac- 
20  cording  to  the  character  of  the  sound-waves 

to  be  acted  upon,  and  in  any  event  and  re- 
gardless of  the  material  to  be  employed — that 

is  to  say,  whether  the  obstruction  in  the  re- 
ceiver be  of  metal,  Avood,  cloth,  leather,  or 

25  other  materials — I  find  that  very  good  and, 
as  far  as  I  know,  the  best,  results  are  obtained 
when  the  formation  and  construction  are  such 

as  to  give  the  diaphragm  a  more  or  less  non- 
vibratory  and  porous  character,  so  that  what- 

30  ever  the  material  it  will  be  advisable  to  em- 
ploy it  in  such  quantity  as  to  provide  a  dia- 

phragm of  sufficient  thickness  and  porosity 
as  to  insure  a  practically  non-vibratory  dia- 

phragm, and  any  material  mentioned  may  be 
35  employed  separately  or,  as  is  obvious,  these 

materials  may  be  emploj^ed  together  in  alter- 
nate layers  according  to  requirements  and  as 

may  be  found  desirable. 
In  Fig.  5  the  receiver  has  no  diaphragm  or 

40  other  obstruction;  but  the  face  of  the  receiver 
is  provided  with  an  opening  X,  which  is  rela- 

tively small  as  compared  with  the  opening  in 
the  cap  cV.  The  box  portion  or  body  of  the 
receiver  can  be  made  of  any  suitable  mate- 

45  rial.  I  find  that  good  results  are  obtained  by 
employing  wood,  rubber,  paper,  or  some  other 
non-metallic  substance.  Now  as  to  the  head- 

piece for  sui)portirg  the  receiver  in  position 
at  the  side  of  the  ear  it  is  preferable  that 

50  this  part  of  the  structure  be  of  such  charac- 
ter that  the  receiver  will  stand  clear  of  the 

ear,  or  at  most  only  press  slightly  against  the 
ear.  In  Fig.  1  it  will  be  seen  that  the  head- 

piece is  adjusted  in  such  manner  that  the  re- 
55  ceiver  does  not  touch  the  ear.  I  find,  how- 

ever, that  no  unpleasant  results  are  experi- 
enced by  pressing  the  receiver  gently  against 

the  ear.  In  order  that  the  receiver  may  bal- 
ance well,  and  in  order  to  avoid  the  direct 

60  impact  of  the  sound-waves  upon  the  ear- 
drum, I  find  that  it  is  preferable  to  connect 

the  bottom  or  lower  side  of  the  receiver  with 

the  tube  C.  In  other  words,  the  lateral  ad- 
mission of  sound-vibrations  to  the  receiver 

65  appears  to  give  better  results  than  can  be  ob- 

tained by  attaching  the  tube  to  the  back  of 
the  transmitter.  The  said  head-piece  can  be 
of  any  suitable  form  or  construction.  For 
example,  it  may  comprise  an  arched  spring- 

like j)ortion  having  one  end  bent  slightly  out- 
ward and  provided  with  a  slotted  casting  E. 

With  this  arrangement  the  receiver  can  be 
pivoted  at  its  sides  upon  the  hangers  F,  and 
the  latter  can  be  provided  with  slots  adapted 
to  receive  the  bolt  G.  This  bolt,  it  will  be 
observed,  extends  through  the  slots  or  open- 

ings in  the  casing  E  and  is  preferably  pro- 
■saded  with  a  butterfly-nut  g.  With  this  ar- 

rangement the  hangers  F  can  be  adjusted  up 
and  down,  so  as  to  bring  the  receiver  into 
proper  position,  and  the  butterfly-nut  g  can 
then  be  screwed  down  to  clamp  the  hangers 
tightly  in  place.  Thus  adjustably  mounted 
upon  the  head-piece  the  receiver  can  be  ad- 

justed so  as  to  assume  the  desired  position 
at  the  side  of  the  head.  It  can  be  swung  to- 

ward or  away  from  the  ear,  as  the  character 
of  the  work  may  require  and  in  accordance 
with  any  preference  on  the  part  of  the  lis- 
tener. 

With  the  foregoing  arrangement  the  sound- 
vibrations  are  transmitted  by  the  reproducer 
B  and  are  carried  through  the  tube  to  the 
chamber  in  the  receiver.  At  this  point  the 
sound-vibrations  are  relieved  of  their  harsh- 

ness and  are  modified  or  changed  in  a  way  to 
make  them  extremely  agreeable  to  the  listener. 
The  scraping  sounds  do  not  appear  to  be  in 
evidence  and  no  vibrations  are  transmitted 
directly  through  the  different  materials  to  the 
drum  of  the  ear.  No  weight  is  thrown  upon 
the  ears,  and  consequently  no  soreness  results 
from  the  continual  use  of  the  talking -ma- 

chine. With  the  ordinary  arrangement  the 
sound -vibrations  are  conducted  through  a 
tube  and  allowed  to  escape  through  the  tips 
which  are  inserted  in  the  ears.  These  tips 
have  small  openings,  which  seem  to  force  the 
sound  with  more  or  less  shock  or  irritation 

directl}'  against  the  ear-drums.  With  my 
construction  and  arrangement,  however,  this 
trouble  is  obviated,  and  the  sound-waves  are 
conducted  to  the  listener's  ear  without  harsh- 

ness or  violence  and  in  a  wa}"  to  produce  no 
irritation  or  injury  of  the  ear-drum. 

I  claim  as  my  invention — 
1.  A  talking-machine,  comprising  suitable 

means  for  propagating  the  sound-waves,  a 
minutely  -  porous  and  non  -  vibratory  dia- 

phragm arranged  to  be  held  close  to  the  ear, 
and  a  resonance -chamber  located  immedi- 

ately back  of  said  diaphragm  and  adapted  to 
I'eceive  the  sound-waves  from  said  propagat- 

ing means. 
2.  A  talking-machine,  comi)rising  suitable 

reproducing  mechanism  for  propagating  the 
sound  -  waves,  a  receiA'ing  instrument  pro- 
\T[ded  with  a  porous  and  non-vibratory  dia- 

phragm adapted  to  be  held  close  to  the  ear, 
said  receiving  instrument  having  also  a  reso- 

70 

75 

8c 

85 

95 

100 

105 

no 

"5 

120 

125 

130 



738,764 3 

nance  -  chamber  located  back  of  said  dia- 
phragm, and  suitable  tubing  for  connecting 

said  resonance-chamber  with  said  reproduc- 
ing mechanism. 

5  3.  Tlie  combination  of  a  rotary  record,  a 
transmitter  associated  with  said  record,  a  box- 
like  receiving  instrument  having  a  resonance- 
chamber  and  a  non  -  vibratory  diaphragm 
adapted  to  be  held  to  the  ear,  and  a  flexible 

lo  tube  connecting  said  resonance-chamber  with 
said  transmitter. 

4.  A  talking-machine,  comprising  a  rotary 
record,  a  transmitter  associated  with  said  rec- 

ord, a  receiving  instrument  provided  with  a 
15  resonance-chamber  and  a  diaj^hrasm  adapted 

to  be  held  to  the  ear,  a  flexible  tube  connect- 
ing said  resonance-chamber  with  said  trans- 

mitter, and  a  head-piece  adapted  to  hold  the 
said  receiving  instrument  away  from  the  ear. 

20  5.  A  talking -machine,  comprising  a  suit- 
able record,  a  transmitter  associated  with 

said  record,  a  head-piece,  a  receiving  instru- 
ment adjustably  mounted  upon  said  head- 
piece and  thereby  adapted  to  either  stand 

25  clear  of  the  ear  or  to  press  slightly  against 
the  ear,  said  receiving  instrument  being  con- 

structed with  a  resonance -chamber  having 
its  outlet  closed  by  a  porous  and  non-vibra- 

tory diaphragm,  and  a  flexible  tube  connect- 
30  ing  said  transmitter  with  said  resonance- 

chamber. 

G.  A  talking- machine,  comprising  a  suit- 
able transmitting  instrument  for  propagating 

the   sound  -  waves,    a  receiving  instrument 
35  adajjted  to  be  held  to  tlie  ear,  said  receiving 

instrument  being  constructed  with  a  reso- 
nance-chamber having  its  outlet  covered  by 

a  porous  and  non  -  vibrator^^  sound  -  modify- 
ing diaphragm,  such  as  cloth  or  the  like,  and 

40  suitable  connection  between  said  resonance- 
chamber  and  said  reproducing  mechanism. 

7.  A  talking-machine,  comprising  suitable 
reproducing  meclianism,  a  i-eceiving  instru- 

ment i)rovided  witli  a  resonance-chamber  and 
45  a  fibrous  non-resonating  diaphi-agm  adapted 

to  be  held  close  to  the  ear,  said  diaphragm 
having  a  multitude  of  minute  openings,  a 
flexible  tube  leading  from  said  reproducing 
mechanism  and  having  a  lateral  point  of  con- 

50  nection  with  said  resonance-chamber,  and  a 
head-piece  adapted  to  support  said  receiving 
instrument  and  prevent  the  latter  f  i^om  press- 

ing against  the  ear. 
8.  A  talking-machine  comprising  a  rotary 

5  5  record,  atransmitter  or  reproducer  associated 
with  said  record,  a  receiving  instrument 
adapted  to  be  held  to  the  ear  and  provided 
with  a  resonance-chamber,  a  tube  connecting 
tlie  said  chamber  with  said  transmitter  or 

60  reproducer,  and  a  diaphragm  closing  the  out- 
let from  said  resonanee-cliamber. 

9.  A  talking -machine,  comprising  a  suit- 
able device  for  propagating  sound  -  waves,  a 

resonance-chamber  adapted  to  be  held  to  the 
65  ear,  a  tube  connecting  said  chamber  with 

said  device,  and  a  porous  sound -modif^'ing 
diaphragm  covering  the  outlet  of  said  reso- 
nance-chamber. 

10.  A  talking-machine,  comprising  suitable 
means  for  propagating  the  sound-waves,  ares-  7c 
onance-chamber  connected  with  said  means 
and  adapted  to  be  held  to  the  ear,  and  a  non- 
apertured  and  non-resonant  but  finely -porous 
diaphragm  closing  the  outlet  of  said  chamber. 

11.  A  talking-machine,  comprising  means  75 
for  propagating  sound-waves,  a  non-resonant 
sound -modifjdng  diaphragm  adapted  to  be 
held  close  to  the  ear,  and  a  tube  through 
which  the  sound-waves  pass  from  said  means 
to  said  diaphragm.  80 

12.  In  a  talking-machine,  the  combination 
of  suitable  reproducing  mechanism,  a  receiv- 

ing instrument  provided  with  a  non-resonant 
diaphragm  and  a  resonance-chamber  adapted 
to  be  held  close  to  the  ear,  and  a  flexible  tube  85 

leading  f  i-om  said  reproducing  mechanism  and 
having  a  lateral  point  of  connection  with  said 
resonance-chamber. 

13.  A  talking-machine,  com j)rising  suitable 
reproducing  mechanism,  a  receiving  instru-  90 
ment  provided  with  a  resonance  -  chamber 
adapted  to  be  held  close  to  the  ear,  a  head- 

piece adapted  to  hold  said  instrument  away 
from  the  ear,  and  a  tube  leading  from  said 
reproducing  mechanism  and  having  a  bottom  95 
point  of  connection  with  said  chamber. 

14.  The  combination  of  means  for  j)ropagat- 
ing  sound-waves,  a  receiving  instrument  con- 

nected with  said  means,  a  head -piece  uj)on 
which  said  instrument  ismounted,  and  means  icc 
including  a  screw  whereby  said  instrument 
may  be  adjusted  toward  and  away  from  the 
ear. 

15.  The  combination  of  a  record,  a  trans- 
mitter, a  receiver,  a  flexible  tube  connecting  105 

the  transmitter  with  the  receiver,  a  head-piece 
for  supporting  the  receiver,  and  means  where- 

by said  receiver  can  be  adjusted  upon  said 
head-piece  and  moved  toward  and  away  from 
the  ear.  no 

16.  A  talking-machine,  comprising  a  suit- 
able transmitting  instrument  for  propagating 

sound-waves,  a  structure  providing  an  outlet 
through  which  said  sound-waves  pass,  and  a 
fibrous  and  porous  member  arranged  to  be  115 
held  close  to  the  ear,  said  member  closing  the 

outlet  of  said  passage  and  therebj*  intercept- 
ing and  changing  the  character  of  said  sound- 

waves before  the  latter  reach  the  ear. 

17.  A  talking- machine,  comprising  a  suit-  120 
able  record,  a  transmitting  instrument  asso- 

ciated with  the  said  record,  a  box-like  receiv- 
ing instrument  adapted  to  beheld  to  the  ear, 

a  porous  and  non -resonant  member  closing 
the  outlet  of  said  instrument,  and  a  flexible  121; 
tube  leading  from  said  reproducing  mechan- 

ism and  having  a  lateral  point  of  connection 
with  said  receiving  instrument. 

18.  In  a  talking-machine,  the  combination 
of  a  suitable  record,  a  transmitting  instru-  130 
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ment  associated  with  said  record,  a  receiving 
instrument  connected  by  a  suitable  passage 
with  said  transmitting  instrument,  and  a 
fibrous  and  porous  obstruction  adapted  to 

completely  close  the  outlet  of  said  receiving- 
instrument,  said  obstruction  being  thereby 
adapted  to  intercept  and  alter  the  character 
of  the  sound-waves  pi'opagated  by  said  trans- 

mitting instrument  before  such  waves  are  al- 
lowed to  reach  the  ear  of  the  listener. 

Signed  by  me  at  Chicago,  Cook  count}',  Illi- 
nois, this  8th  day  of  May,  1902. 

HIRAM  E.  BOOTH. 
Witnesses: 

Marshall  D.  Wilber, 
Harry  P.  Baumgartner. 



' ' '  'u 

0 



No.  739,303.  PATENTED  SEPT.  22,  1903. 
E.  D.  GLEASON. 

NEEDLE  FEEDING  DEVICE  FOR  TALKING  MACHINES. 
APPLICATION  PILED  JAN.  20,  1902. 

NO  MODEL, 

t 
4-  Irweittcyr 

his  f\itant^ 



No.  739,303. Patented  September  22,  1903. 

United  States  Patent  Office, 

EDWARD   D.  GLEASON,   OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR   TO 
VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

NEEDLE-FEEDING   DEVICE  FOR  TALKING-MACHINES. 

SPECIFICATION  forming'  part  of  Letters  Patent  No.  739,303,  dated  September  22,  1903. 

Application  filed  January  20,  1902.    Serial  No.  90,434.    (Uo  model.) 

To  all  whom  it  iruty  concern: 
Be  it  known  that  I,  Edward  D.  Gleason, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  cit}^  of  Philadelphia,  State  of  Penn- 

5  sj'lvania,  have  invented  certain  ne^wand  use- 
ful Improvements  in  Needle-Feeding  Devices 

for  Talking-Machines,  of  which  the  following 
is  a  full,  clear,  and  exact  descrii)tion,  refer- 

ence being  had  to  the  accompanying  draw- 
lo  ings,  forming  i^art  of  this  si3ecification. 

Mj"  invention  has  relation  to  certain  im- 
provements in  talking-machines,  and  particu- 

larly to  a  device  for  automatically  feeding 
the  needles  or  stj'lus-points  of  a  sound-box  to 

r  5  their  proper  position  in  the  stylus-holder. 
It  is  well  known  to  those  familiar  with  talk- 

ing-machines  that  the  needles  or  stylus-point 
wears  very  quickly,  thus  necessitating  the 
frequent  changing  of  the  j)oiut,  and  this  has 

2o  generally  been  effected  bj"  hand. 
The  object  of  my  invention  is  to  provide  an 

automatic  stylus-feeding  mechanism  having 
means  for  ejecting  the  old  point  and  simul- 
taneouslj^  feeding  a  new  point  into  operative 

25  position. 
With  this  in  view  m}'  invention  consists  in 

the  construction,  combination,  and  arrange- 
ment of  the  varioiis  parts,  the  novelty-  of 

which  will  be  hereinafter  fullj'set  forth,  and 
30  particularly  pointed  out  in  the  claims  made 

hereto. 
In  the  accompanying  drawings, which  form 

a  part  of  this  specification,  and  in  which  simi- 
lar numerals  are  used  to  indicate  similar  parts, 

35  Figure  1  is  a  side  elevation  of  that  part  of  a 

talking-machine  known  as  the  "sound-box" 
having  \wj  improvement  attached  thereto. 
Fig.  2  is  a  sectional  elevation  of  the  same. 
Fig.  3  is  an  enlarged  detail  section  through 

40  the  stylus-bar  and  a  portion  of  the  j)lunger- 
guide.  Fig.  4  is  a  cross-sectional  view  through 
the  stylus-holder. 

In  carrying  out  my  invention  I  provide  a 
stylus-holder  1,  which  is  yieldiiiglj'  mounted 

45  to  the  sound-box  casing  2  at  a  point  interme- 
diate of  its  length  and  is  also  connected  at 

its  upper  end  to  the  diaphragm  3  of  said 
sound-box  in  the  iisual  manner.  The  said 
stylus-bar  is  provided  with  a  central  bore  of 

50  a  diameter  at  its  upper  and  lower  ends  suf- 
ficiently large  to  admit  the  stylus  i.     The  in- 

termediate section  1^  of  this  bore  is  of  a 
slightlj"  smaller  diameter  than  the  upper  and 
lower  section,  as  illustrated  in  Fig.  3  of  the 
drawings.  The  said  stj'lus-bar  1  is  provided  55 
with  the  slits  5,  diametrically  opposite  each 

other,  the  purpose  of  which  will  l)e  herein- after described. 

Directly  above  the  stjdus-bar  1  and  in  a 
plane  therewith  is  a  tubular  guide  G,  adapted  60 
to  receive  a  j)lunger  7,  which  extends  a  dis- 

tance bej'ond  the  upi^er  end  of  said  guide 
and  is  provided  with  a  knob  or  button  8, 
as  shown.     The  lower  end  of  the  guide  G  is 
provided  with  a  lateral  slot  9,  into  which  is  65 
fitted  a  needle-magazine  10,  which  extends  iip- 
wardlj"  at  an  angle  to  the  guide-slot,  so  that 
the  needles  will  feed  b}'  gravitj-  into  the  slot 
9.   A  suitable  follower,  as  11,  maj'  be  provided 
in  the  upper  end  of  the  magazine  for  faeili-  70 
fating  the  feed  of  the  needle.     The  guide  G 
has  i^rovided  on  its  lower  end  opposite  the  slot 
9  a  spring-finger  12,  which  extends  through 
an  opening  formed  in  said  guide  into  the  bore 
of  the  same  and  holds  the  needles  at  this  i^oint  75 
until  they  are  released  by  the  action  of  the 

j)lnnger  7. 
The  magazine  10  is  secured  to  the  plunger- 

tube  G  bj^  means  of  soldering  or  otherwise, 
and  the  two  are  supported  on  the  sound-box  80 
casing  2  in  -awx  suitable  manner.    A  set-screw 
14  is  threaded  into  the  sound-box  casing  at 
a  point  adjacent  to  the  lower  end  of  the  sty- 

lus-bar 1,  the  said  screw  having  a  projecting 
head  w^hich  extends  under  the  end  of  the  sty-  85 
lus-bar  in  verj^  close  relation  thereto  without 
touching  the  same,  so  that  the  vibrations  of 
this  stylus-bar  will  not  be  imiicded  or  inter- 

rupted by  the  said  screw.     The  ol)ject  of  this 

screw  14  is  to  prevent  the  longitudinal  move-  90  ' ment  of  the  stylus-bar  dtiring  the  oj)eration 
of  the  plunger,  so  as  to  relieve  the  support- 

ing-spring of  the  bar  from  any  strain  and  also 
prevent  the  injuring  of  the  connection  be- 

tween the  upper  end  of  the  stj'lus-bar  and  the  95 
diaphragm. 

In  operation  the  magazine  10  is  filled  with 
needles  having  their  points  extending  down- 

wardly, as  shown  in  Fig.  2,  and  the  said  nee- 
dles feed  by  gravity  into  the  slot  9  one  by  100 

one.  Upon  depressing  the  plunger  7  the  nee- 
dle, which  has  been  fed  into  the  guide, is  forced 



I 
into  the  stylus-bar  1,  and  as  it  passes  througl^ 
the  narrow  central  bore  l^  of  the  st3^1us-b3,r 
the  said  bar,  which  Is  i)rovided  with  the  slits 
5,  is  forced  open,  which  allows  the  lower  stj^- 

5  lus-point  4  to  drop  out  and  the  new  point  to 
assume  its  proper  position.  Just  as  soon  as 
the  new  point  is  forced  through  the  reduced 
intermediate  bore  of  the  stylus-bar  the  said 
bar  will  spring  together  and  firmly  hold  the 

lo  new  point  in  its  proper  position  for  operation. 
A  coiled  spring  15  is  interposed  on  the  rod  7 
between  the  upper  end  of  the  guide  6  and  the 
knob  or  button  on  the  end  of  the  plunger  for 
returning  the  same  to  normal  position  after 

15  it  has  been  depressed. 
I  do  not  Avish  to  confine  mj^self  to  the  exact 

details  as  illustrated  in  the  drawings,  as  va- 
rious slight  changes  might  be  made  without 

departing  from  the  spirit  and  scope  of  my  in- 
20  vention. 

What  I  claim  is — 
1.  The  combination  with  the  sound-box,  of 

a  stylus-bar  having  a  central  bore  adapted  to 
receive  and  hold  a  needle  in  its  lower  end,  a 

25  split  formed  in  said  stjdus-bar,  a  reduced  por- 
tion formed  in  the  intermediate  poi'tion  of  the 

stylus -bar  bore  forming  a  sj)reader  for  said 
bar  and  an  abutment  for  the  needle,  a  needle- 
magazine  carried  by  the  soi;nd-box,aud  mech- 

jo  auism  for  feeding  the  needles  singlj-  into  the 
bore  of  the  stylus  -  bar,  substantially  as  de- 
scribed. 

2.  The  combination  with  a  sound  -  box,  a 
stylus-bar  carried  thereby  comprising  a  split 

35  tube,  having  a  bore  adapted  to  receive  a  nee- 
dle, a  reduced  central  portion  in  said  bore 

forming  a  spreader  for  said  tube  and  an  abut- 
ment for  the  needle,  a  guide -tube  located 

above  the  stylus-bar  in  alinement  therewith, 
40  a  magazine  supported  by  the  sound-box  cas- 

ing and  connecting  with  the  tubular  guide, 

mef^ifs  for  feeding  the  needles  singly  in  said 

gijifle,  apd  e\j  plunger-rocl  in  said  guide-tube 
adapted  when  operated  to  force  a  needle  into 

the  stylus-bar,  spj-eading  said  bai',  and  allow-  45 
ing  the  old  needle  to  drop  out  and  simultane- 

ously replace  a  new  one,  substantially  as  de- 
scribed. 

3.  The  combination  with  a  sound-box,  a 
stjdus-bar  canned  thereby  comprising  a  split  50 
tube  having  a  bore  adapted  to  receive  a  nee- 

dle, a  reduced  central  portion  in  said  bore 
forming  a  spreader  for  said  tube  and  an  abut- 

ment for  the  needle,  a  guide  -  tube  located 
above  the  stjdus-bar  in  alinement  therewith,  55 
a  magazine  supported  by  the  sound-box  cas- 

ing and  connecting  with  the  tubular  guide, 
means  for  feeding  the  needles  singly  in  said 

guide,  a  plung-er-rod  in  said  guide  -  tube  for 
forcing  the  needle  into  the  stylus-bar,  and  a  60 
stop  located  adjacent  the  end  of  the  said  sty- 

lus-bar for  relieving  it  of  strain,  during  the 
operation  of  the  plunger. 

4.  The  combination  in  a  sound  -  box,  of  a 
stjdus-bar  comprising  a  split  tube  having  a  65 
bore  sufScient  to  admit  a  needle,  a  reduced 
intermediate  portion  in  said  bore  for  spread- 

ing the  tube  when  the  needle  is  forced  there- 
through and  to  form  an  abutment  for  said 

needle,  a  guide-tube  located  above  the  stjdus-  70 
bar  in  alinement  therewith,  an  inclined  maga- 

zine adapted  to  hold  needles  having  its  lower 
end  entering  the  guide-tube,  a  spring-finger 
for  holding  a  needle  in  said  tube,  and  a  spring- 
plunger  adapted  to  the  guide -tube,  for  the  75 
purpose  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  26th  day  of  October,  A.  D.  1901. 

EDWARD  D.  GLEASON. 
Witnesses : 

Jno.  T.  Cross, 
A.  E.  NiTZSCHE. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  739,318,  dated  September  22,  1903. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson,  a 

citizen  of  the  United  States,  and  a  resident  of 
Philadelphia,  State  of  Pennsylvania,  have  in- 

vented certain  new  and  nsef  ul  Improvements 
in  Sound-Records,  of  which  the  following  is 
a  full,  clear,  and  exact  description,  reference 
being  had  to  the  accompanjang  drawings, 
forming  part  of  this  specification. 
My  invention  relates  to  certain  imxirove- 

nients  in  sound-records,  and  particularly  to 
the  flat  disk-record,  such  as  ai"e  used  on  gram- 

ophones and  otlier  similar  machines. 

The  object  of  mj-  invention  is  to  provide  a 
simple,  inexj)ensive,  and  convenient  means 
for  marking  records  of  this  class  in  order 
that  the  title  of  tlie  matter  recorded  on  said 

record  and  the  other  matter  usuallj^  engraved 
thereon  may  be  easily  discerned. 

Heretofore  it  has  been  the  practice  to  mark 
records  of  this  class  hy  engraving  the  neces- 
sarj^  descriptive  matter  on  the  die  from  which 
the  record  is  stamped  or  hj  etching  the  same 
upon  the  original  record.  This  practice  has 
been  found  to  be  quite  expensive,  inconven- 

ient, and  otherwise  objectionable,  and  tlie 
records  when  so  stamjied  are  hardly  legible 
on  account  of  the  color  of  the  same,  which  is 
usually  black  or  of  a  dark  color  and  has  to 
be  held  in  a  certain  position,  so  that  the  light 
will  j)roperly  fall  upon  the  engraved  matter 
before  the  same  can  be  readily  distinguished. 
My  present  invention  is  designed  with  a  view 
of  overcoming  these  objectionable  features; 

35  and  it  consists  in  providing  an  inlaid  tablet 
I)rinted  or  marked  with  a  color  much  lighter 
than  that  of  the  record  adapted  to  the  cen- 

ter of  the  said  record  and  having  the  de- 
scri^jtive  matter  printed  thereon  before  the 

40  insertion  of  said  tablet. 
In  order  that  my  invention  may  be  thor- 

oughlj^  understood,  I  will  describe  the  same 
in  detail,  reference  being  had  to  the  accom- 
panjang  drawings,  which  form  a  part  of  this 

45  specification,  and  in  which — 
Figure  1  is  a  perspective  view  of  a  record 

having  my  improvement  applied  thereto,  and 
Fig.  2  is  a  central  sectional  elevation  of  the 
same. 

In  the  said  drawings,  A  designates  a  flat 
circiilar  record-disk  of  the  gramophone  type, 

55 

6o 

50 

having  the  usual  spirally -arranged  record- 
grooves  a  recorded  thereon.  The  center  of 
the  said  disk  is  provided  with  an  ai)erture 
6,  by  means  of  which  the  same  is  centered 
on  its  support  when  j)laced  in  position  for  op- 

eration in  the  machine. 
Adjacent  to  the  aperture  h  and  preferably 

concentric  with  the  center  of  the  disk  A  is  a 

recess  c  of  a  very  slight  depth.  Into  this  re- 
cess is  inlaid  a  tablet  C,  nmde  of  j)aper  or 

other  suitable  material,  printed  in  a  light 
color,  so  as  to  stand  out  in  bold  contrast  to 
the  dark  bodj^  of  the  record,  and  on  this  tab- 

let is  printed  the  title  and  such  other  descrip- 
tive matter  as  may  be  desired.  These  tab- 
lets C  maj'  be  printed  in  large  quantities  at 

very  little  exjpense  and  are  preferablj^  applied 
to  the  record  during  the  process  of  stamping 
the  same,  the  said  tablet  being  compressed 
into  the  center  of  the  record  while  the  said 
record  is  in  a  heated  or  softened  condition, 
and  after  this  operation  tlie  tablet  is  flush 
with  the  surface  of  the  record-disk.  It  is  ob- 

vious that  by  reason  of  tlie  tablet  being  com- 
pressed into  the  record  the  tablet  or  label  is 

j)revented  from  being  defaced,  and  the  print- 
ing or  marks  tliereon  are  preserved  from 

scratches  and  from  being  made  illegible  from 
contact  with  other  objects. 

"While  I  have  illustrated  the  inlaid  tablet  as 
being  circular,  it  will  of  course  be  understood 
that  it  might  be  rectangular  or  of  anj^  other 
suitable  contour,  and  the  edges  of  the  same 
might  be  scalloped  or  notched  in  order  to  give  85 
it  a  more  artistic  appearance. 

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

ent, iS' — 
1.  A  sound-record  comprising  a  flat  disk 

composed  of  a  material  which  will  soften  un- 
der the  application  of  heat  and  having  sound- 

waves impressed  upon  its  surface,  a  thin  tab- 
let of  a  material  which  is  adapted  to  receive 

and  retain  permanently  printed  matter, 
pressed  into  said  disk  when  in  a  heated  con- 

dition so  as  to  be  flush  with  the  surface  thereof. 

2.  A  sound-record  comprising  a  flat  disk 
comj)Osed  of  a  material  which  will  soften  un- 

der the  apx^lication  of  heat  and  having  sound- 
waves imjiressed  upon  its  surface,  a  thin  tab- 

let of  fibroiis  material  having  a  printed  title 
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thereon,  pressed  into  said  disk  when  in  a 
heated  condition  so  as  to  be  flush  with  the 
surface  thereof. 

3.  A  sound-record  comj)risiug  a  flat  disk 
composed  of  material  wliieh  will  soften  un- 

der the  application  of  heat  having  sound- 
waves impressed  upon  its  surface,  a  centrally- 

disposed  label  pressed  into  said  disk  when  in 
a  heated  semiplastic  condition  and  secured 
to  the  record  material  by  the  adhesive  prop- 

erties of  the  record  material  when  in  the 
softened  state,  the  said  label  being  pressed 
flush  with  or  below  the  surface  of  the  record- 
tablet. 

4.  A  sound-record  comprising  a  flat  disk 

composed  of  material  which  will  soften  un- 
der the  application  of  heat  having  sound- 

waves impressed  upon  its  surface,  a  thin  tab- 
let of  fibrous  material  pressed  into  said  disk 

when  in  a  heated  semiplastic  condition  and  20 
secured  to  the  record  material  by  the  adhe- 

sive properties  of  the  record  material,  the 
said  label  being  pressed  flush  with  or  below 
the  surface  of  the  record-tablet. 

In  witness  whereof  I  have  hereunto  set  my  25 
hand  this  3d  day  of  August,  A.  D.  1900. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Jno.  T.  Cross, 
Lewis  II.  Van  Dusen, 
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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  nsef nl 
Improvements  in  Sound-Records  for  Talking- 
Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  draAvings,  forming 

1  o  part  of  this  specification. 
This  invention  relates  to  an  improved 

sound-record,  and  jiarticularly  to  flat  records, 
such  as  are  used  on  gi'amophones  and  other 
sound-reproducing  machines. 

r5  The  object  of  this  invention  is  to  produce 
a  record  having  a  serrated  or  ribbed  under 
surface  in  order  that  it  may  bear  against  the 
turn-table  or  record -supj)ort  of  the  motor 
with  increased  frictional  contact  and  main- 

2o  tain  its  position  on  said  record-support  dur- 
ing the  oj)eration  of  the  machine  without  the 

nse  of  the  usual  clami^ing-nut,  such  as  ordi- 
narily nsed  on  machines  of  this  character. 

Heretofore  it  has  been  the  custom  to  secure 

25  the  flat  record-disk  to  the  turn-table  hy  pro- 
viding the  upper  end  of  the  turn-table  spindle 

with  a  screw-threaded  boss  adapted  to  pass 
through  an  aperture  formed  in  the  center  of 
the  record  and  in  providing  a  flanged   nut 

30  adapted  to  fit  on  the  said  screw-threaded  boss 
and  bear  against  the  record,  and  thus  hold 
it  in  position  during  the  operation  of  the  ma- 

chine. Mj'  invention  is  designed  for  the  pur- 
pose of  doing  away  with  the  fianged  nut  and 

35  constructing  the  record  so  tliat  its  own  fric- 
tional contact  will  hold  it  to  the  record-sup- 

port or  turn-table  andi)reventitfrom  turning 
except  when  the  turn-table  revolves. 

In  the  accompanying  drawings,  in  which 
40  similar  letters  of  reference  are  used  to  indi- 

cate similar  parts.  Figure  1  is  a  bottom  plan 
view  of  the  sound-record  constructed  in  ac- 

cordance with  mj'  invention.  Fig.  2  is  a  sec- 
tional view  showing  thtj  record  mounted  uj)on 

45  a  turn-table.  Fig.  3  is  adetail  section  on  the 
line  3  3  of  Fig.  1. 

In  machines  of  the  gramophone  type  the 
record  is  supported  ux)on  a  circular  disk,  as 
A,  which  is  mounted  on  a  spindle  B,  the  said 

50  spindle  being   suitably    connected   to   and 

driven  by  a  spring-motor.  On  the  upper  sur- 
face of  the  turn-table  is  i)rovided  a  layer  of 

baize  or  felt  a,  uj)on  which  the  flat  circular 
record  rests. 

In  carrying  out  m}-  invention  I  form  a  cir-  55 
cular  record-disk  C,  having  the  sound-waves 
recorded  thereon  in  the  usual  nmnner  on  the 

upper  surface  of  said  disk.  The  under  sur- 
face of  the  disk  is  provided  with  a  smooth  cir- 

cular center,  as  D,  having  a  central  aperture  60 
E,  passing  therethrough,  adapted  when  the 
record  is  in  position  to  receive  the  boss  a, 
which  j)rojects  through  the  center  of  the  turn- 

table A.  Extending  radially  from  the  smooth 
circular  portion  B  are  a  niimber  of  sharp-  65 
pointed  ridges,  as  c,  extending  to  the  circum- 

ference of  the  said  record-disk.  These  ribs 
are  located  quite  close  together,  as  illustrated 
in  the  drawings,  and  the  lower  edges  of  the 
same  ai"e  adapted  to  bear  against  the  baize  or  70 
other  covering  provided  on  the  upper  surface 
of  the  turn-table  A,  and  the  weight  of  the 
record  is  sufficient  to  cause  the  said  ribs  to 

become  slightl}^  embedded  in  the  cloth,  felt, 
■  or  other  material,  and  thereby  hold  the  said  75 
record  in  close  frictional  contact  with  the  turn- 

table with  a  sufficient  degree  of  firmness  to 
prevent  of  its  being  moved  independently  of 
the  turn-table  during  the  engagement  of  the 
stylus-point  with  the  record-groove  in  the  op- 

eration of  the  machine.  Owing  to  the  radial 
arrangement  of  the  ridges  c  the  spaces  be- 

tween them  and  above  the  cloth  will  contain 
air,  which  will  be  carried  around  with  the 
table  and  record  when  the  same  is  rotated. 

The  centrifugal  force  produced  by  this  rota- 
tion will  tend  to  expel  the  air  at  the  periph- 

ery of  the  record  and  so  create  a  partial  vacu- 
um between  the  record  and  the  turn  -  table 

or  the  cloth  thereon.  This  partial  vacuum  90 
will  greatly  increase  the  frictional  contact  of 
the  record  with  the  table  and  so  iiroduce  verj^ 
firm  contact  between  them. 

I  have  found  that  a  record  constructed  in 
accordance  with  the  above  description  will 
adhere  to  the  turn-table  with  a  sufBcient  de- 

gree of  firmness  to  hold  the  same  thereto  dur- 
ing the  oj)eration  of  the  machine  without  any 

other  means  or  any  clamj)ing  devices. 
Having  thus  described  my  invention,  what 
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I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

A  sound-record  for  talking-maeliines  com- 
prising a  flat  disk  having  soiind-waves  re- 

corded on  one  surface  thereof,  a  central  aper- 
ture provided  in  said  disk  for  centering  the 

same  upon  the  record  -  support,  a  series  of 
sharpened  radial  ribs  provided  on  the  under 
surface  of  said  disk,  a  record-support,  and  a 

textile  covering  for  said  support  adapted  to 
contact  with  the  ribs  on  the  record,  substan- 

tially 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.  Ceoss, 
Lewis  H.  Van  Dusen. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  739,713,  dated  September  22,  1903. 

Application  filed  May  15,1902,    Serial  No.  107,454,    (No  model,) 

To  all  lohoin  it  may  concertb: 
Be  it  known  that  I,  AdemorN.  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  Metal 
Matrices  for  Forming  Duplicate  Sound-Rec- 

ord Cylinders,  of  which  the  following  is  a 
specification. 

The  object  of  my  invention  is  to  produce  a 
lo  supeiior  matrix  adapted  to  form  a  more  per- 

fect and  commercial  duplicate  souud-reeoi'd 
of  cylindrical  form  and  preferably  made  of 
celluloid  than  it  has  heretofore  been  possible 
to  produce  in  an  effort  to  overcome  the  harsh 

15  and  grating  sounds  nsuall}'  incident  to  rec- 
ords of  sound  in  celluloid  or  similar  materials. 

In  carrying  out  my  invention  I  employ  a 
master  sound-record  upon  a  cylinder  of  wax 
or  other  similar  or  suitable  composition  and 

20  prepare  the  surface  for  electrodeposition  of  a 
metal,  such  as  copper,  with  a  suitable  con- 

ductive material.  A  suitable  support  is  pro- 
vided for  the  wax  or  other  similar  compo- 
sition record  and  means  for  suspending  the 

25  same  in  the  bath  in  which  the  electrodeposi- 
tion takes  place.  This  support  and  the  rec- 

ord during  the  electrodeposition  of  metal  may 
be  rotated,  as  I  have  discovered  that  superior 
results  are  obtained  by  revolving  the  record 

30  during  the  electrodeposition  of  the  metal,  as 
the  same  obviates  any  tendency  to  granula- 
tion. 

A  suitable  apparatus  is  provided  not  only 
for  the  support  of  the  record  during  its  rota- 

3S  tion,  but  for  the  electric  apparatus  conduct- 
ing the  current.  I  prefer  to  provide  a  suit- 
able support  for  one  end  of  the  wax  or  other 

similar  composition  record, and  the  respective 
ends  of  the  record  are  preferably  surround- 

40  ed  by  ring-like  parts  which  form  permanent 
portions  of  the  matrix  and  are  connected 
by  the  metal  electrodeposit  upon  the  surface 
of  the  wax  or  other  similar  composition  rec- 

ord.   These  ring-like  ends  are  both  peculiarly 
45  formed  for  this  purpose,  and  I  prefer  to  in- 

sert between  one  of  these  rings  and  one  end 
of  the  wax  cylinder  a  device  carrying  the 
name  of  the  record  and  which  afterward  gives 
form  to  the  cylindrical  and  duplicate  sound- 

record  formed  in  the  matrix.     After  the  ma-  50 
trixis  formed  and  the  wax  record  broken  out 
or  otherwise  extracted  therefrom  the  same 
is  ready  for  the  reception  of   the   celluloid 
blank  or  blank  of  other  suitable  material 

which  is  to  receive  from  the  matrix  the  sound-  55 
record  impressions  from  the  inner   surface 
thereof.     The  apparatus  and  the  method  of 

forming  the  duplicate  sound-record  c^'linder 
in  this  matrix  forms  the  subject  of  a  separate 
application  for  Letters  Patent  of  even  date  60 
herewith. 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion showing  the  wax  or  other  composition 

cylinder  upon  which  is  formed  a  master 
sound-record  and  the  parts  associated  there-  65 
with  preparatory  to  electrodepositiug  metal 
upon  the  surface  thereof.  Fig.  2  is  a  plan 
of  the  name  or  title  ring.  Fig.  3  is  a  vertical 
section  of  the  matrix  complete.  Fig.  4  is  a 
similar  vertical  section  showing  the  celluloid  70 
blank  placed  within  the  matrix  before  the 
same  is  connected  up  in  the  apparatus  de- 

scribed in  said  copending  application.  Fig. 
5  is  an  inverted  plan  of  the  ring  or  annulus 
at  the  upper  end.  Fig.  6  is  a  vertical  sec-  75 
tion  of  a  modified  form  of  the  invention, 
showing  the  parts  assembled  for  insertion 
into  the  chemical  bath  for  the  electrodeposi- 

tion of  the  metal;  and  Fig.  7  is  a  vertical 
longitudinal  section  of  a  modified  form  of  80 
the  invention,  showing  the  wax  cylinder  upon 
which  is  the  master-record  suitably  mounted 
for  rotation  in  the  chemical  bath  during  the 
electrodeposition  of  the  metal  upon  the  sur- 
face thereof.  85 

The  wax  cylinder  a  is  of  usual  material  and 
construction,  with  an  engraved  surface  of  a 
master  sound -record,  and  the  inner  walls 
thereof  may  be  parallel  or  tapering,  as  de- 

sired. The  surface  of  this  cylinder  a  is  pre-  90 
pared  with  cond  uctive  material  at  2.  I  provide 
a  support  or  base  h  for  use  during  the  elec- 

trodeposition of  metal;  also,  a  ring  or  annu- 
lus c,  of  metal,  receiving  thelower  endof  the 

wax  cj^linder  a,  and  a  ring  or  annulus  d,  of  95 
metal,  at  the  upper  end  of  the  wax  cylinder, 
said  parts  c  and  d  forming  limit-gages  at  the 
ends  of  the  wax  cylinder  and  also  permanent 
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ends  for  the  matrix.  The  base  h  is  provided 
with  screws  4,  passing  through  the  same  into 
interiorly-threaded  openings  in  the  ring  or 
annulus  c,  whereby  the  two  parts  are  remov- 

5  ably  connected.  There  are  screws  5  in  the 
base  6  and  in  the  ringor  annulns  d,  to  which 
circuit-wires  6  are  connected  for  conveying 
the  electric  current  in  the  liquid  bath  or  bat- 

tery for  the  elect  rodeposition  of  the  metal, 
lo  and  these  eircnit- wires  6  mayalso  be  suspend- 

ing devices  for  said  parts  in  said  bath.  The 
upper  end  of  the  wax  cylinder  a  is  preferably 
recessed,  and  I  prefer  to  provide  a  name-plate 
3,  preferably  of  wax  and  adapted  to  fit  into 

15  the  upper  end  of  the  wax  cylinder  to  close  the 
same  and  also  form  a  support  and  a  center- 

ing structure  for  the  metal  ringor  annulus  fZ. 
This  ring  or  annulus  cZ  is  cutaway  on  the  un- 

der side  from  the  periphery  toward  the  cen- 
20  ter,  so  that  when  in  place,  as  shown  in  Fig.  1, 

there  is  an  appreciable  space  formed  toward 
the  axial  center  of  the  parts,  said  ring  or  an- 

nulus being  of  greater  diameter  than  the  wax 
cylinder  a.     The  central  opening  of  the  ring 

25  or  annulus  c,  receiving  the  lower  end  of  the 
waxcylindera,  is  outwardly  flared  or  tapered, 
providing  an  annular  wedge-shaped  space  be- 

tween the  surface  thereof  and  the  surface  of 
the  wax  cjiinder. 

30  In  forming  the  matrix  in  the  bath  by  the 
action  of  the  electric  current  the  metal,  such 
as  copper,  is  not  only  deposited  upon  the  con- 

ductive-material surface  of  the  wax  cylinder 
a  and  the  surface  of  the  name-ring  3,  simi- 

35  larly  prepared,  but  is  also  deposited  upon  the 
flared  surface  of  the  open  center  of  the  ring 
or  annulus  c  and  the  under  surface  of  the  ring 
or  annulus  d,  it  being  understood  that  the 
other  metal  surface  of  the  associated  parts  are 

40  to  be  covered  with  varnish  or  some  other  ma- 
terial to  prevent  the  electrodeposition  of 

metal,  except  at  the  places  desired  and  here- 
inbefore stated.  The  metal  is  to  be  deposited 

until  it   assumes   a  thickness  substantially 
45  agreeing  with  the  diameter  of  the  ring  or  an- 

nulus d,  after  which  the  electrodeposited  cyl- 
inder e,  with  rings  or  annuli  c  d,  form  an  in- 
tegral structure,  which  constitutes  the  ma- 

trix for  further  use  and  from  which  the  wax 
50  cylinder  with  the  record  is  broken  out  after 

removing  the  base  or  support  h.  This  matrix 
is  shown  in  Fig.  3,  in  which  it  will  be  noticed 
that  the  opening  at  the  lower  end  is- of  the 
full  diameter  of  the  matrix,  while  the  open- 

55  ing  at  the  upper  end  is  contracted  and  gov- 
erned by  the  aperture  in  the  ring  portion  d. 

The  celluloid  blank/or  blank  of  other  suit- 
able material  is  preferably  made  with  one 

end  turned  over  and  the  other  end  inturned, 
60  and  this  blank  is  appreciably  smaller  than 

the  internal  diameter  of  the  matrix  and  is 
passed  into  the  same  from  the  lower  larger 
end,  (see  Fig.  4,)  it  being  understood  that  the 
turned-over  end  of  the  blank  comes  against 

65  the  upper  inclined  portion  of  the  matrix,  at 
which  place  the  matrix  shows  the  name  in 
relief. 

In  the  modified  form  of  my  invention  shown 

in  Fig.  6  the  base  6',  similar  to  the  base  h, 
hereinbeforedescribed,is  provided  with  a  core  70 
&2,  integral  therewith  or  connected  thereto, 
and  both  parts  are  preferably  of  insulating 
or  non-conducting  material,  and  to  the  same 
is advantageouslj' secured  a  screw-eye  7,  from 
which   the   parts  collectively^  are   advanta-  75 
geously  suspended  in  the  bath  or  battery  dur- 

ing the  electrodeposition  of  metal.     In  this 
figure  the  wax  cylinder  a,  with  a  conductive- 
material  surface,  the  ring  or  annulus  c,  and 
the  screws  4  are  the  same  as  the  parts  here-  80 
inbefore  described.     Upon  the  upper  end  of 

the  core  b- 1  secure  a  ring  d~  or  its  equiva- 
lent structure,  provided  with  several  radiat- 
ing fingers  8,  made  integral  therewith  and 

extending  over  upon  the  upper  surface  of  the  85 
wax  C3'linder  a  in  contact  with  its  conductive 
surface.     This  ring  is  preferably  fastened  to 
the  core  by  screws  9,  which  also  serve  as 
binding-posts  for  the  circuit-wires  10.     Se- 

cured to  the  ring  or  annulus  c  are  screws  5  90 
and  circuit-wires  6,  similar  to  those  parts  em- 

ployed in  Fig.  1,  the  screws  5  and  wires  C 
and  the  screws  9  and  wires  10,  together  with 

the  ring  d'  and  the  fingers  8,  constituting  de- 
vices for  a  complete  electric  circuit  through  95 

the  annulus  c  and  the  conductive- material 
surface  2  of  the  cylinder. 

In  the  modified  form.  Fig.  7,  the  base  h' 
and  the  core  6^  are  centrally  perforated  for  a 
shaft  11,  the  same  being  rotatably  hung  in   100 
arms  12,   suspended  from  any  fixed  point, 
said  shaft  being  provided  with  a  nut  14  to 

clamp  the  base  b'  and  core  6^  to  the  shaft  and between  a  collar  thereon  and  said  nut,  and 
on  this  shaft  is  preferably  placed  a  pulley  105 
13,  surrounded  by  a  band  for  rotating  the 

shaft,  the  base  b',  core  6^,  the  ring  or  annu- 
lus c,  secured   thereto  by  the  screws  4,  the 

wax  cylinder  a,  surrounding  the  core  b^,  and 
a  ring  d^,  placed  against  the  right-hand  end  no 
of  the  core  Z>^  and  held  thereto  by  the  clamp- 

ing of  the  nut  14.     The  said  ring  d~  substan- 
tially agrees  in  diameter  with  the  full  diame- 

ter of  the  finished  matrix,  and  in  order  to 

bring  to  the  ring  d^  and  the  ring  or  annulus  115 
c  the  electric  current  in  suitable  form  I  pro- 

vide brackets  15  16  upon  the  arms  12  and 
spring-contacts  17,  which  run  upon  the  sur- 

faces or  peripheries  of  said  ring  or  annulus 
c  and  the  ring  d^  during  the  rotation  of  the  120 
parts  in  the  bath  or  battery.     The  arms  12 
are  to  be  constructed  for  the  ready  separa- 

tion therefrom  of  the  base  b',  core  6^  and 
base  connected  therewith,  so  that  the  finished 
matrix  maybe  removed  and  the  wax  cylin-  125    . 
der  broken  out  therefrom.  1 

The  matrix  made  as  hereinbefore  described  * 
is  substantial,  strong,  and  lasting  and  emi- 

nently adapted  for  continuous  and  repeated 
use  in  the  manufacture  of  duplicate  sound-  130 
records  of  celluloid  or  other  suitable  mate- rials. 

I  have  discovered  that  in  the  electrodepo- 
sition of  the  metal  upon  the  surface  of  the 
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master-rocord  when  tlie  same  is  in  the  bath 
the  best  results  are  obtained  by  starting  the 
operation  with  one  circuit-wire  at  one  end 
until  a  substantial  or  appreciable  thickness 

5  is  obtained,  because  the  electric  action  is  con- 
tinuous from  one  end  to  the  other,  whereas 

when  two  circuit-wires  are  employed  the  ac- 
tion of  deposition  is  from  both  ends  to  the 

center.     This  latter  manner  of  operation  is 
lo  satisfactory  after  the  appreciable  foundation 

is  made,  whereas  if  the  action  is  commenced 
with  two  wires  there  will  be  an  appreciable 
central  line  as  a  result,  which  is  consequently 
detrimental. 

15  I  do  not  herein  limit  myself  to  the  arrange- 
ment or  number  of  the  electric  wires  or  cir- 
cuits or  to  the  metal  end  rings  to  which  the 

electrodeposited  metal  unites  when  the  parts 
are  revolved  in  the  bath  or  battery  for  form- 

20  ing  the  matrix  and  which  constitute  a  part  of 
the  matrix. 

I  claim  as  my  invention — 
1.  The  combination  with  a  base  and  a  wax 

record-cylinder  having  a  conductive-material 
25  surface,  of  a  ring  or  annulus  of  metal  secured 

to  the  base  receiving  one  end  of  the  record- 
cylinder  and  having  a  tapering  central  sur- 

face adjacent  to  the  record-cylinder,  a  ring  or 
annulus  and  a  support  for  the  same  at  the  up- 

30  per  end  of  the  record-cylinder,  said  ring  hav- 
ing a  tapering  under  surface  and  a  body  of 

electrodeposited  metal  upon  the  surface  of 
the  record-cylinder  at  its  ends  joining  the  said 
rings  or  annuli  and  therewith  forming  an  in- 

35  tegral  matrix,  substantially  as  set  forth. 
2.  The  combination  with  a  base  and  a  wax 

record-cylinder  havinga  conductive-material 
surface,  of  a  ring  or  annulus  of  metal  secured 
to  the  base,  receiving  ope  end  of  the  record- 

40  cylinder  and  having  a  tapering  central  sur- 
face adjacent  to  the  record-cylinder,  a  ring 

or  annulus  and  a  support  for  the  same  at  the 

upper  end  of  the  record-cylinder,  said  sup- 
port having  an  inclined  outer  surface  en- 

graved with  the  name  of  the  record,  which  45 
name  is  afterward  transferred  to  the  inner 

surface  of  the  matrix,  said  ring  having  a  ta- 
pering under  surface  and  a  body  of  electro- 

deposited metal  upon  the  surface  of  the  rec- 
ord-cylinder at  its  ends  joining  the  said  rings  50 

or  annuli,  the  said  rings  or  annuli  therewith 
forming  an  integral  matrix,  substantially  as 
set-  forth. 

3.  A  metal  matrix  adapted  for  the  repro- 
duction of  duplicate  sound-record  cylinders  55 

of  celluloid  or  similar  material,  the  same  com- 
prising ends  formed  of  metal  rings  or  annuli 

and  an  intermediate  portion  of  electrodepos- 
ited metal  joined  therewith  by  the  electro- 

deposition  of  the  metal  as  an  integral  whole.  60 
4.  The  combination  with  a  base  and  a  wax 

record-cylinder  having  a  conductive-material 
surface,  of  a  ring  or  annulus  of  metal  secured 
to  the  base  receiving  one  end  of  the  record- 
cylinder  and  having  a  tapering  central  sur-  65 
face  adjacent  to  the  record-cylinder,  a  body 
of  electrodeposited  metal  upon  the  surface  of 
the  record-cylinder  joining  the  tapering  cen- 

tral surface  of  the  ring  or  annulus  at  one  end 
and  therewith  forming  an  integral  matrix.       70 

5.  A  metal  matrix  adapted  for  the  repro- 
duction of  duplicate  sound-record  cylinders 

of  celluloid  or  similar  material,  the  same  com- 
prising a  ring  or  annulus  and  a  body  portion 

of  electrodeposited  metal  joined  thereto  at  75 
one  end  by  the  electrodeposition  of  the  metal 
and  constituting  an  integral  whole,  substan- 

tially as  set  forth. 
Signed  by  me  this  6th  day  of  May,  1902. 

ADEMOR  N.  PETIT. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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Sf  SCIFIGATION  forming  part  of  Letters  Patent  No.  739,954,  dated  September  29,  1903. 

Application  filed  December  ij,  1902.    Serial  No,  134,413,    tUo  moael." 

To  all  whom  it  may  concern: 
Be  it  known  tliat  I,  Gustave  IIarman 

ViLLY,  a  subject  of  the  King  of  Great  Britain 
and  Ireland,  residing  at  5  Longford  Place, 
Longsight,  Mancliester,  in  the  county  of  Lan- 

caster, England,  have  invented  certain  new 
and  iisef  ul  Improvements  in  Connection  with 
Horns  for  Phonographs,  Ear  Instruments, 
and  for  Like  Purj^oses,  (for  which  I  have 
made  application  for  Letters  Patent  in  Great 
Britain,  No.  20,140,  and  dated  L5th  daj^  of 
September,  1902,)  of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 
connection  with  Jiorns  or  trumpet-like  sound 
distributers  or  collectors  for  use  upon  phono- 
grajihs,  gramophones,  and  other  like  instru- 

ments and  also  for  ear-trumpets,  fog-horns, 
and  other  sound  distributing  and  collecting 
devices,  the  object  being  to  provide  a  horn  or 
trumpet-like  device  which  can  be  folded  when 
not  in  use,  so  as  to  be  capable  of  ready  trans- 
l^ortation  and  for  placing  within  the  case  of 
the  phonograph  or  in  the  pocket  of  the  user 
wlien  it  is  to  be  applied  to  an  ear  instrument 
or  the  like. 

The  accompanying  drawings  represent  one 
form  of  the  invention. 

Figure  1  is  an  elevation  of  the  complete  or 
erected  horn.  Figs.  2,  3,  and  4  are  detail 
views  illustrating  the  manner  in  which  the 
horn  can  be  collapsed  or  folded.  Fig.  5  is  a 
perspective  view  illustrating  one  convenient 
application  of  the  improved  horn  to  a  phono- 

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

In  carrying  mj^  invention  into  effect  in  one 
convenient  manner  when  making  my  folding 
horn  for  use,  particularly  in  connection  wiih 
a  lihonograph  or  like  instrument,  I  make  the 
end  a  of  trumpet-like  or  curved  configura- 

tion with  an  enlarged  outer  end  and  a  smaller 
end  at  the  interior  of  the  conoidal-like  form. 
I  make  this  enlarged  and  trumi)et-like  device 
by  employing  a  series  of  strips  I),  of  paper, 
wood,  linen,  or  other  preferablj-  flexible  ma- 

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

like connection  c  between  each  of  the  strips, 

I  the  members  h  of  which  I  arrange  so  that 
while  lying  close  together  when   extended 

there  is  a  dividing-line  between  them  about 
which  they  can  be  folded  upon  the  base  of 
linen  or  the  like  connecting- web  uj^on  which 
the  paper  or  other  material  is  mounted.  The  55 
longitudinal  hinged  edges  c  of  the  flexible 
segments  or  sectors  h  are  curved  in  such  man- 

ner that  although  the  segments  when  opened 
out  cannot  lie  in  the  same  plane  they  can 
either  be  folded  together  in  a  zigzag  manner,  6o 
so  as  to  lie  i^arallel  to  one  another,  as  shown 
in  Figs.  2  to  4,  or  extended  by  springing  or 
buckling  into  the  requisite  trumpet  or  bell- 

like form,  as  shown  in  Figs.  1  and  5.  The 
angles  formed  by  the  meeting  of  the  hinged  65 
segments  when  extended  form,  as  it  were, 
ribs,  giving  rigidity  to  the  trumpet  form. 
The  outer  ends  of  the  seguiental-like  strips  I 
prefer  to  protect  by  a  bent  or  turned -over 
edging  d  of  metal,  making  the  connection  70 
rigid  by  pressing  a  portion  of  the  strip  of 
metal  or  other  binding  material  into  the  edge 
of  the  paper  or  the  like  foundation. 

Upon  the  extreme  member  e  of  the  series  of 
striiDS  h  thus  formed  into  one  band  I  provide  75 
eyelets/or  other  clip-like  devices  for  enabling 
snap  projections  /(  on  the  opposite  end  strip 
g  to  be  engaged  therewith  and  when  thus 
engaged  to  form  a  completed  trumpet  -  like 
sound-distributer.  80 

Instead  of  arranging  ej'elets  or  hook- like 
clips  upon  the  outer  members  of  the  series  of 
strips  I  may  make  one  to  engage  with  the 
other  hy  forming  a  bead -like  connection  or 
flange  k  upon  one  member,  into  which  the  85 
corresponding  i^rojecting  or  engaging  por- 

tions of  the  other  may  enter,  as  shown  in 

Fig.  0.  "When  providing  for  an  extension 
and  a  long  funnel-like  carrier  for  the  built- 
up  trumpet-like  end  a  to  engage  with,  I  some-  90 
times  make  a  conical  tube  /,  the  enlarged  end 
of  which  engages  with  the  inner  end  of  the 
trumpet-terminal  a,  while  the  smaller  end  of 
the  cone  engages  with  the  receiver  in  of  the 
phonograph  or  enters  into  the  rubber  or  other  95 
tubular  or  flexible  connection  which  may  be 

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

cariying  member  I  for  the  collapsible  trum- 
pet from  paper  or  other  suitable  material  loo 

built  up  in  a  similar  manner  to  that  herein- 
before described  to  my  collapsible  end,  or  the 
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cone  may  be  made  in  a  short  length  in  one 
piece,  01'  it  may  be  made  telescopic  when  so desired. 
When  xiroviding  for  a  flexible  connection 

5  at  the  extreme  end  of  the  cone  /,  I  attach  a 
length  of  I'nbber  or  the  like  tubing  ti,  which 
I  bind  with  metal  or  other  band  at  the  end 

for  the  purpose  of  inserting  it  upon  the  f nn- 
nel  0  of  the  phonograph -reproducer,  and  I 

10  stifi'en  the  combination  trumpet  and  funnel 
with  flexible  end  by  providing  one  or  more 
bars  2^  of  metal  or  the  like  stiffeners  which 
support  the  funnel  by  means  of  elastic  or 
other  connections  q,  arranged  upon  the  cone 

IS  end  and  suspended  from  the  projecting  stiff- 
ening hook  or  members  p,  carried  from  the 

metal  end  or  binder  of  the  flexible  tube  n. 
When  constructing  a  funnel  or  tube  for  an 

ear-triimpet  or  for  a  fog  or  sijeaking  horn  or 
20  the  like,  I  employ  the  same  method  of  build- 

ing up  the  segments  to  form  the  expandiug- 
surface,  modifying  the  arrangement  of  the 
inner  end  to  suit  the  connection  that  is  to  be 
made  therewith,  so  that  when  the  trumpet  is 

25  in  use  it  can  be  extended  and  a  large  outer 
area  exposed  for  tlie  collection  of  sound  and 
when  not  in  use  it  can  be  folded,  each  segment 
upon  the  other,  so  as  to  occupj^  but  little 
space — that  is  to  say,  a  trumpet  such  as  illus- 

30  trated  in  Figs.  1  to  i  would  be  suitable  as  an 
ear-trumpet. 

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

cardboard  provided  with  a  linen  foundation; 
35  but  such  horns  have  been  made  up  from  a 

single  flat  scored  sheet  or  from  a  number  of 
flat  triangular  strips  having  straight  edges. 
Such  horns  could  be  developed  or  laid  out 
upon  a  flat  surface.     Owing  to  their  forma- 

40  tion  if  such  horns  were  made  collapsible  they 
would  have  to  be  sustained  in  their  conical 
form  by  additional  sustaining  means,  or  if 
they  were  made  self-sustaining  thej^  could  not 
be  made  collapsible.     In  contradistinction  to 

45  this  my  collapsible  horn  could  not  be  made 
up  from  a  single  flat  sheet,  as  each  strip  has 
to  be  made  with  curved  edges,  and  when  the 
strips  are  flexiblj^  secured  together  at  such 
curved  edges  the  whole  or  complete  surface 

50  so  formed  cannot  be  laid  out  or  developed  on 
a  flat  surface.  My  horn,  owing  to  the  curva- 

ture of  the  edges  of  the  stri^is,  is  self-sustain- 
ing and  I'equires  no  additional  stiffening  or 

sustaining  devices,  although  when  it  is  de- 
55  sired  to  collapse  the  horn  this  may  be  effected 

by  forcibl3'  straightening  and  folding  the 
strips  one  against  the  other  in  the  manner 
hereinbefore  described  with  reference  to  Figs. 
2,  3,  and  4.     The  horn  when  erected  offers  a 

60  decided  resistance  to  such  straightening  or 
folding  suflicient  to  render  it  self-sustaining 
against  all  ordinary  shocks  liable  to  be  en- 

countered ;  but  it  is  found  that  when  one  strip 

has  been    forcibly'  straightened    or  folded 

against  another  the  equilibrium  of  the  trum-  65 
pet  is  destroyed  and  the  whole  may  be  easily 
collapsed. 

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

the  segments  or  to  anj^  special  curve  or  con-  70 
figuration  of  the  same,  and  I  vary  the  method 
of  jointing  and  stiffening  them  to  suit  the  ma- 

terial from  which  the  strips  are  constructed 
and  the  foundation  or  base  fabric  uj^on  which 
the  flexible  material  forming  the  strips  is  se-  75 
cured. 

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

Patent,  is — 
1.  A  collapsible  but  self -sustained  phono-  80 

graph-horn,  ear-trumpet  or  the  like  comprised 
of  a  number  of  flexible  strips  having  curved 
meeting  edges  substantiallj^  as  set  forth. 

2.  A  collapsible  but  self-sustained  phono- 
graph-horn, ear-trumpet  or  the  like  compris-  85 

ing  a  number  of  flexible  strips  having  curved 
meeting  edges  and  mounted  on  a  flexible 
foundation,  substantially  as  and  for  tlie  pur- 

poses hereinbefore  set  forth. 
3.  A  collapsible  but  self-sustained  phono-  90 

gi'aph-horn,  ear-trumpet  or  the  like  compris- 
ing a  number  of  flexible  strips  having  curved 

meeting  edges,  a  flexible  foundation  for  said 
strips  and  means  for  detaehably  secui'ing  the 
two  extreme  strips  together,  substantially  as  95 
set  forth. 

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

ing a  number  of  flexible  strips  having  curved 
meeting  edges,  flexible  connections  between  100 
such  edges  and  protecting  means  on  the  outer 
exposed  edges,  substantially^  as  set  forth. 

5.  A  phonograph-horn,  ear-trumpet  or  the 
like  comprising  a  rigid  conical  tube  and  a  col- 

lapsible trumpet-shaped  mouth  the  latter  be-  105 
ing  made  up  of  a  number  of  flexible  strips 
having  curved  meeting  edges,  and  flexible 
connections  at  such  edges,  substantially  as 
hereinbefore  set  forth. 

6.  A  horn  of  the  class  described  comprising  no 
a  rigid  conical  tube,  and  a  collapsible  trum- 

pet-shaped mouth  made  up  of  a  number  of 
flexible  strips  having  curved  meeting  edges, 
said  mouth  being  connected  to  said  rigid  con- 

ical tube,  substantially  as  described.  1 1 5 
7.  A  horn  of  the  class  described  comprising 

a  rigid  conical  tube,  and  a  collapsible  trum- 
pet-shaped mouth  made  up  of  a  number  of 

flexible  strips  having  curved  meeting  edges, 

said  mouth  being  telescopicallj*  connected  to  120 
said  conical  tube,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

GUSTAVE  IIARMAN  VILLY. 

Witnesses : 
Dora  A^illy, 
V.  A.  B.  Hughes. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Bernhard  Klepper,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Brooklyn,  city  and  State  of  New 
York, have  invented  a  new  and  usefui  Process 
for  Removing  the  Sound-Records  from  Pho- 

nograph-Cylinders, &e., of  which  the  following 
is  a  specification. 
My  invention  relates  to  a  process  for  re- 

moving sound-records  from  cylinders,  tab- 
lets, disks,  &c.,  other  than  metal  which  are 

emploj'ed  in  phonographs,  graphophones, 
and  similar  instruments.  Heretofore  such 

sound-records  have  been  removed  by  means 
15  of  a  tool  which  shaved  or  otherwise  removed 

the  irregularities  which  constituted  the  rec- 
ord. After  the  sound-records  were  removed 

the  cylinder,  tablet,  disk,  &c.,  could  be  used 
to  receive  a  new  record. 

2c  According  to  my  process  the  sound-records 
are  removed  or  obliterated  by  applying  to 
the  cylinder,  tablet,  or  disk  a  solution  which 
will  dissolve  or  soften  the  material  comprised 
in  the  surface  of  the  cj'linder,  tablet,  disk, 
&c.,  to  such  a  degree  that  the  material  may 
be  worked.  In  this  dissolved  or  softened  con- 

dition the  material  can  be  smoothed,  thereby 
obliterating  the  record  and  producing  a  sur- 

face upon  which  a  new  record  can  be  made. 
In  carrying  out  my  process  I  preferably 

employ  a  solution  containing  turpentine,  wax, 
and  spermaceti  in  the  following  proportions: 
turpentine,  seven  parts;  wax,  one-sixteenth 
part;  spermaceti,  one-sixteenth  part.    On  the 

35  application  of  this  solution  to  a  cylinder,  &c., 
containing  a  record  the  turpentine  acts  to 
dissolve  or  soften  the  surface  material  of  the 
cylinder,  &c.,  which  may  then  be  rubbed 
with  a  suitable  fabric,  such  as  cloth  or  felt, 

40  or  otherwise  worked  to  obliterate  the  record 
and  to  produce  a  smooth  surface.  The  wax 
in  the  composition  acts  as  a  filler,  while  the 
spermaceti  acts  to  produce  a  polish.  Lin- 

seed-oil and  litharge  may  be  added  to  this 
45  solution,  if  desired.     The   litharge   acts   to 

harden  the  material  after  it  has  been  worked. 
My  process  may  be  conveniently  carried 

out  by  applying  a  little  of  the  solution  to  a 
cloth  and  then  rubbing  the  cylinder,  tablet, 

50  disk,  tfec,  until  all  trace  of  the  record  has 
been  removed. 

What  I  claim  as  my  invention  is — 
1.  The  herein-described  process  for  remov- 

ing a  sound-record  from  a  phonograph  cylin- 
der, tablet,  disk,  or  the  like,  which  consists  55 

in  applying  a  solution  containing  a  solvent 
and  a  filler  to  the  cylinder  so  that  the  solvent 
acts  to  soften  or  dissolve  the  surface  mate- 

rial of  the  phonograph-cylinder,  or  the  like, 
and  then  working  the  filler  into  the  softened  60 

material  to  destroy  or  obliterate  the  sound- 
record  and  produce  a  smooth  surface,  sub- 

stantially for  the  purposes  set  forth. 
2.  The  herein-described  process  for  remov- 

ing a  sound-record  from  a  phonograph  cylin-  65 
der,  tablet,  disk,  or  the  like,  which  consists  in 
applying  turpentine  to  the  surface  material 
of  the  phonograph  cylinder,  tablet,  disk,  or 
the  like,  to  soften  it  and  then  working  a  filler 
into  the  softened  material  to  obliterate  the  70 
sound-record,  substantially  for  the  purposes 
set  forth. 

3.  The  herein-described  process  for  remov- 
ing a  sound-record  from  a  phonograph  cylin- 
der, tablet,  disk,  or  the  like,  which  consists  in  75 

applying  turpentine  and  wax  to  the  surface 
material  of  the  phonograph  cylinder,  tablet, 
disk,  or  the  like,  to  soften  it  through  the  me- 

dium of  the  turpentine  and  then  working  the 
said  wax  into  the  softened  material  to  ob-  80 
literate  the  sound-record,  substantially  for 
the  purposes  set  forth. 

4.  The  herein-described  process  for  remov- 
ing a  sound-record  from  a  phonograph  cylin- 
der, tablet,  disk,  or  the  like,  which  consists  in  85 

applying  a  solution  consisting  of  turpentine, 
wax  and  spermaceti  to  dissolve  or  soften 
through  the  medium  of  the  turpentine,  the 

material  of  the  phonograph-cj'linder,  or  the 
like,  and  then  working  the  said  wax.into  the  90 
dissolved  or  softened  material  to  obliterate 

the  sound-record  and  to  produce  a  smoothsur- 
face  through  the  medium  of  the  spermaceti, 
substantially^  for  the  purposes  set  forth. 

In  testimonj^  whereof  I  have  signed  my  95 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

BERNHARD  KLEPPER. 

Witnesses: 
Geo.  E.  Cruse, 
Jos.  P.  McElduff. 
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£0  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  residing  at 
Philadelphia,  State  of  Pennsylvania,  have  in- 

vented certain  new  and  useful  Improvements 
in  Turn-Tables  for  Talking-Machines;  and  I 
do  declare  the  following  to  be  a  full  and  com- 

plete disclosure  of  the  same. 
In  general  my  invention  consists  in  provid- 

ing a  turn-table  for  talking-machines  with  a 
pad  having  flexible  nibs,  whereby  the  rec- 

ord is  held  in  position  without  the  use  of 
clamps,  screws,  or  nuts  and  also  whereby  the 
support  for  the  record-disk  is  made  slightly 
yielding. 

For  a  full  and  detailed  description  of  the 
invention  reference  may  be  had  to  the  follow- 

ing specification  and  to  the  accompanying 
drawings,  in  which — 

Figure  1  is  a  perspective  view  of  the  turn- 
table and  motor-casing;  and  Fig.  2  is  a  sec- 

tional view  of  the  turn-table,  taken  substan- 
tially upon  the  line  2  2  of  Fig.  1. 

In  the  drawings,  1  repi-esents  a  turn-table 
of  the  usual  form,  having  rotatable  connec- 

tion with  the  motor-spindle  7.  Upon  the  up- 
per surface  of  the  table  is  secured  a  soft-rub- 
ber pad  2,  having  a  comparatively  large  num- 

ber of  rounded  projections  or  nibs  3',  which extend  upwardly  to  substantially  the  same 
height.  This  pad  may  have  the  usual  back- 

ing 6,  of  baize  or  other  fabric.  A  stud  5  pro- 
jects from  the  motor-driving  spindle  through 

the  turn-table  and  pad  and  is  adapted  to  pass 
35  through  the  center  opening  in  the  record-disk 

to  center  the  same.  All  that  is  necessary  to 
secure  a  record  in  position  to  produce  sound 
is  to  place  the  same  over  the  central  stud  5, 
allowing  the  under  surface  of  the  record  to 

40  rest  upon  the  nibs  or  projections  3.  Owing 
to  the  peculiar  frictional  contact  between  the 
lower  surface  of  the  record  and  the  projec- 

tions, the  rec(5rd  will  be  held  from  turning 

A  turn-table  for  talking-machines  com- 

iudependently  of  the  table  and  will  be  posi- 
tively rotated  with  the  same.  45 

It  will  be  apparent  that  this  form  of  table 
has  the  advantage  over  the  usual  tables  hav- 

ing plain  pads  of  felt  or  other  yielding  ma- 
terial in  that  the  nibs  prevent  air  being  con- 

fined between  the  surface  of  the  pad  and  that  50 
of  the  record,  thereby  reducing  the  friction. 
It  will  be  noticed  that  should  the  record  slip 
slightl}'  the  nibs  would  have  to  a  small  ex- 

tent a  rolling  action,  and  thereby  new  points 
of  contact  would  be  formed.  55 

Slight  changes  in  detail  may  be  made  with- 
out departing  from  the  spirit  of  my  inven- 

tion, and  I  do  not  wish  to  be  limited  to  the 
exact  details  herein  set  forth;  but 
What  I  do  claim,  and  desire  to  protect  by  60 

Letters  Patent,  is 1. 

prising  a  rotatable  disk,  a  flexible  pad  se- 
cured to  its  upper  surface,  said  pad  having  a 

comparatively  large  number  of  small  flexible  65 
nibs  projecting  from  its  upper  surface,  sub- 

stantially as  described. 
2.  A  turn-table  for  talking-machines  com- 

prising a  rotatable  disk,  a  soft-rubber  pad  se- 
cured to  its  upper  surface  said  pad  having  a  70 

comparatively  large  number  of  small  flexible 
integral  nibs  projecting  from  its  upper  sur- 

face, substantially  as  described. 
3.  In  combination,  a  turn-table  for  talking- 

machines,  comprising  a  rotatable  disk,  a  soft-  75 
rubber  pad  secured  to  ics  upper  surface,  said 
pad  having  a  comparatively  large  number  of 
small  flexible  nibs  projecting  from  its  upper 
surface,  and  a  record-disk  resting  upon  said 
nibs,  substantially  as  described.  80 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  10th  day  of  March,  A.  D.  1902. 

ELDRIDGE  R.  JOHNSON. 
Witnesses: 

S.  V.  COXETTEK, 
J.  K.  MUNNERLYN. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Willi  AM  Ernest  Clif- 

ton and  Bertie  Oaksford,  subjects  of  the 
King  of  Great  Britain,  and  residents  of  Not- 

5  tingham,  England,  have  invented  certain  new 
and  nseful  ImiDvovements  in  Phonographs, 
Graphophones,  or  Like  Sound  Recording  and 
Reproducing  Instruments,  of  which  the  fol- 

lowing is  a  specificatiou. 
lo  This  invention  relates  to  the  recording  and 

reproducing  mechanism  of  sound  recording 
and  reproducing  instruments,  such  as  phono- 

graphs, graphophones,  or  the  like. 
The  object  of  this  invention  is  to  j)rovide 

IS  the  stylus  or  recording-tool  of  such  mechan- 
ism with  a  movement  against  a  predetermined 

resistance  in  the  plane  of  the  surface  of  the 

record,  so  that  the  said  stj'lus  or  recording- 
tool  can  give  way  or  yield  to  the  lateral  pres- 

2o  sure  it  receives  from  the  record  as  it  rotates 
and  neutralize  any  false  vibrations  set  up 
from  this  cause  and  at  the  same  time  ti'ans- 
mit  the  vibrations  from  the  record  direct  to 

the  diaphragm,  or  vice  versa.     Its  further  ob- 
25  ject  is  to  hold  the  diaphragm  in  position  with- 

out stiffening  or  cramping  it,  so  that  it  can 
vibrate  freely. 

Referring  to  the  drawings.  Figure  1  is  a 
view  of  the  under  side,  and  Fig.  2  a  sectional 

30  elevation,  of  recording  or  reproducing  mech- 
anism constructed  according  to  our  invention. 

Fig.  3  is  a  view  of  the  under  side,  and  Fig.  4 
a  sectional  elevation,  of  recording  or  repro- 

ducing mechanism, showing  a  structural  mod- 
35  ification.  Fig.  5  is  a  side  elevation  illustrat- 

ing a  method  of  holding  and  supporting  the 
sound-box  so  as  to  give  the  same  result.  Fig. 
6  is  an  end  elevation  of  the  adjustable  at- 
tachment. 

Like  letters  indicate  like  parts  throughout 
40 

45 

50 

the  drawings. 
According  to  one  method  of  carrjdng  oiit 

our  invention  the  diaphragm  A  (see  Figs.  1 
to  4)  of  a  phonograph  or  graphophone  sound 
recorder  or  reproducer  is  placed  in  the  recess 
in  the  sound-box  B  with  an  india-rubber  or 

like  washer  or  iiacking-ring  B'  between  the 
said  diaphragm  and  the  bottom  of  the  recess. 
The  diaphragm  A  is  held  in  this  position  by 
an  external  pillar  0,  the  inner  end  of  which 

bears  on  the  center  of  the  diaphragm  A, 
while  its  outer  end  is  provided  with  either  a 
reprodueing-st3dus  C,  as  shown,  or  a  record- 

ing or  cutting  tool. 
Referring  to  Figs.  1  and  2,  the  pillar  C  is  held  5  5 

in  position  by  three  or  anj^  other  suitable  num- 
ber of  elastic  radial  stays  D,  which  may  each 

be  formed  of  an  elastic  substance  or,  as  shown, 
by  coiling  a  Avire  of  the  requisite  strength 
into  a  spiral  spring.     The  inner  end  of  each  ̂ o 

stay  D  is  connected  to  a  collar  C'^  near  the 
outer  end  of  the  pillar  C  and  their  outer  ends 
to  studs  B-  on  the  sound-box  B.     The  inner 
end  of  the  pillar  C  is  thus  held  firmly  onthe 
center  of  the  diai^hragm  A  and  the  latter  on  65 

its  seat  on  the  ]packing-ring  B',  solely  bj^  the 
action  of  the  elastic  staj's  D,  and  its  action  is 
not  cramped  or  limited,  as  is  the  case  when 
either  a  fixing  ring  or  gasket  or  an  adhesive 
substance  is  itsed.     The  outer  end  of  the  pil-  70 
lar  C,  carrying  the  st^dus  C  or  reproducing- 
tool,  may  also  with  this  arrangement  move  to 
a  limited  extent  about  its  inner  end,  which 
rests  on  the  diaphragm   A  against  the   re- 

sistance offered  by  the  elastic  stays  D,  and  75 
the  stylus  or  tool  can  thus  give  way  or  yield 
in  the  plane  of  the  surface  of  the   record 
when  the  nature  of  the  recording- line  on  the 
surface  of  the  latter  causes  lateral  pressure 
to  be  exerted  on  the  former,  while  the  pillar  80 
maintains  a  rigid  vertical  connection  between 
the  record  and  diai^hragm. 

Referring  to  Figs.  3  and  4,  the  pillar  C  is 
held  in  position  bj"  flexible  but  inelastic  stays 
D,  arranged  radiallj^,  as  previously  described.  85 
These  stays  D  are  arranged  in  pairs,  as 

shown,  and  thej'  are  held  taut  by  springs  F, 
arranged  in  the  angular  space  between  each 
l)air  of  stays.  The  ends  of  these  springs  F 

are  connected  to  the  staj's  on  each  side  of  the  90 
angular  space  at  a  point  midway  between 
their  ends,  as  shown,  and  said  springs  thus 
pull  the  stays  out  of  the  radial  line  and  hold 
them  taut.  Lateral  i^ressureonthe  stylus  or 
recording-tool  tends  to  pull  the  stays  D  on  one  95 
side  into  the  radial  or  straight  line  against 
the  action  of  the  springs  F,  while  those  on 
the  opposite  side  are  pulled  by  the  springs 
farther  out  of  the  radial  line  to  take  up  any 
slackness.     This  arrangement  acts  in  pre-  100 
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■  ciselythesamemauneras  tliat  previously  de- 
scribed, but  it  is  a  little  stronger  in  construc- 

tion and  is  therefore  better  fitted  for  rougli 
usage. 

5  If  preferred,  the  inner  end  of  the  pillar  C 
maybe  formed  with  a  knife-edge,  and  a  metal 
seat,  which  may  talfe  the  form  of  a  ring  or 
annulus,  is  secured  on  the  center  of  the  dia- 

phragm for  the  said  knife-edge  to  rest  upon. 
10  The  same  result  maybe  obtained  by  employ- 

ing the  device  shown  in  Figs.  5  and  6,  which 
is  constructed  so  that  it  may  be  attached  to 
the  ordinary  tube  connection  or  fixture  used  at 

the  present  time  on  the  well-known  "gi-apho- 
15  phone"  or  similar  machines. 

In  the  arrangement  shown  the  sound-box 
B  is  connected  to  the  outer  end  of  a  coiled 

spring  G,  through  which  latter  the  connect- 
ing-tube H  is  carried  for  convenience.     The 

20  inner  end  of  the  spring  G  is  attached  to  a  part 

I,  provided  with  a  tube  connection  I'  and  a 
stalk  P.  The  stalk  I~  is  mounted  in  a  tan- 

gential hole  in  a  boss  J,  mounted  on  a  pin  or 

extension  K'  on  a  bracket  K,  which  latter  is 
25  adapted  to  fit  on  the  ordinary  tube  connec- 
.  tion  or  fixture  M.    The  stalk  P  is  adjustable 

in  the  boss  J, and  the  latter  is  adjustable  about 

the  pin  K',  both  being  locked  by  one  screw 
J'  in  the  boss  J.    A  vertical  and  angular  ad- 

30  justment  is  thus  provided,  and  the  part  I  to 
which  the  spring  G  is  attached  may  thus  be 
adjusted  so  as  to  increase  or  diminish  the 
pressure  of  the  stylus  C  on  the  record  N. 
The  spring  G  in  this  case  also  permits  of  the 

35  stylus  or  recording-tool  moving  or  yielding 
in  any  direction  in  the  plane  of  the  surface 
of  the  record,  but  such  movement  is  not  in- 

dependent of  the  sound-box,  as  in  the  first- 
described  arrangement,  but  the  whole  moves 

40  together  against  the  action  of  the  spring  G. 
The  tube  li  is  elastic,  so  that  it  does  not  inter- 

fere with  the  action  of  the  spring  G,  which 
latter  may  be  incorporated  in  the  wall  of  the 
tube  H,  or  the  said  tube  H  may  be  made  of 

45  india  -  rubber  and  with  walls  of  sufficient 
strength  to  form  an  elastic  arm  without  the 
aid  of  a  spring.  This  arrangement  may  be 
iised  with  recorders  or  reproducers  of  an 3^  con- 

struction, but  the  best  results  are  obtained  by 
50  combining  both  the  arrangements  described, 

as  shown  in  Fig.  6,  as  with  the  first-mentioned 
arrangement  the  pressure  of  the  stylus  on  the 
record  must  be  accurately  adjusted  and  at 
the  same  time  be  free  to  follow  any  irregu- 

1^  5  larities  in  the  track  on  the  latter.  This  result 
is  best  obtained  by  supporting  the  reproducer 
on  the  outer  end  of  an  elastic  arm,  such  as 
that  provided  hj  the  spring  G,  which  jiartiallj^ 
supports  the  reproducer,  and  thus  takes  some 

60  of  the  weight  from  and  relieves  the  record. 
The  yielding  movement  of  the  stylus  in  the 

plane  of  the  surface  of  the  record  reduces  the 
Avear  on  the  latter  and  the  production  of  nat- 
ui'al  and  non-metallic  tones  and  a  better  bal- 

65  ance  between  the  treble  and  bass  notes  is  ob- 
tained. 

What  we  claim  as  our  invention,  and  desire 
to  secure  by  Letters  Patent,  is — • 

1.  In  recording  or  rei:»roducing  mechanism 
of  phonograph,  graphophone  or  like  sound  70 
recording  and  reiDroducing  instruments,  the 
combination  of  a  sound-box,  a  stylus  or  re- 

cording-tool, and  flexible  supporting  means 
which  is  also  elastic  in  the  direction  of  its 

length  so  that  the  stylus  or  recording-tool  can  75 
move  in  any  direction  and  more  particularly^ 
in  a  direction  parallel  both  to  the  surface  of 
the  record  and  its  plane  of  rotation  against 
the  resistance  offered  by  the  said  suj)porting 
means,  substantially  as  described.  80 

2.  In  recording  or  reproducing  mechanism 
of  phonographs,  gramophones  or  like  sound 
recording  and  reproducing  instruments,  the 
combination  of  a  sound-box,  a  diaphragm  in 
said  box,  a  stylus  or  recording-tool,  a  pillar  85 
to  carry  the  same,  and  springs  suijporting 
said  pillar  arranged  radially,  their  inner  ends 
being  connected  to  the  outer  end  of  the  pillar 
and  their  outer  ends  to  the  exterior  of  the 

sound-box,  substantiallj^  as  described.  90 
3.  In  recording  or  reproducing  mechanism 

of  phonograph  graphophone  or  like  sound 
recording  and  reproducing  instruments,  the 
combination  of  a  sound-box,  a  diaphragm  in 
said  box  a  stylus  or  recording-tool,  a  pillar  95 
to  carry  the  same  having  its  inner  end  rest- 

ing on  the  diaphragm,  pairs  of  flexible  sup- 
porting-stays connected  to  said  pillar  and 

sound-box  respectivelj^  and  yielding  means 
for  holding  said  stays  taut,  substantially  as  ico 
described. 

4.  In  recording  or  reproducing  mechanism 
of  iDhonograph,  graphophone  or  like  sound 
recording  and  reproducing  instruments,  the 
combination  of  a  soimd-box,  a  diaphragm  in  105 
said  box,  a  stylus  or  recording-tool,  a  pillar 
to  carry  the  same  having  its  inner  end  rest- 

ing on  its  diaphragm,  pairs  of  flexible  sup- 
porting -  staj^s  connected  to  said  pillar  and 

sound-box  respectively,  and  springs  inter-  no 
posed  between  pairs  of  said  stays  in  order  to 
pull  them  out  of  the  radial  line  and  hold  them 
taut,  substantially  as  described, 

5.  In  recording  or  reproducing  mechanism 
of  phonograph,  graphophone  or  like  sound  115 
recording  and  reproducing  instruments,  the 
combination  of  a  sound-box,  a  diaphragm,  a 
stylus  or  recording  -  tool  in  connection  with 
the  diaphragm,  an  arm  which  is  flexible  and 
elastic  in  the  direction  of  its  length  for  suj)-  120 
IDorting  the  sound-box  so  that  it  can  move  in 
a  direction  longitudinally  to  the  arm  and 
parallel  to  both  the  surface  of  and  the  plane 
of  rotation  of  the  record,  and  means  for  ad- 

justing the  said  arm,  substantially  as   de-  125 
scribed. 

6.  In  recording  or  reproducing  mechanism 
of  phonograph,  graphophone  or  like  sound 
recording  and  rejiroducing  instruments,  the 
combination  of  a  sound-box,  a  diaphragm  in  130 
said  box,  a  stylus  or  recording-tool,  a  pillar 
for  carrying  the  same  having  its  inner  end 
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resting  on  the  diaphragm,  elastic  stays  for 

supporting  the  outer  end  of  said  pillar,  a  hori- zontal arm  which  is  flexible  and  elastic  in  the 
direction  of  its  length  for  supporting  the 
sound-box,  and  means  for  vertically  and  an- 

gularly adjusting  said  arm,  substantially  as 
described. 

In  testimony  whereof  we  have  signed  our 

names  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  ERNEST  CLIFTON. 
BERTIE  OAKSFORD. 

Witnesses : 
Mark  Shaw, 
Alfred  Clarke. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

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

5  sylvania,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound-Recording  Ma- 

chines, of  which  the  following  is  a  full,  clear, 
and  exact  description,  reference  being  had  to 
the  accompanying  drawings,  forming  part  of 

lo  this  specification. 
My  invention  relates  loan  improved  sound- 

recording  apparatus  for  recording  sound- 
waves upon  a  record  such  as  is  used  upon 

machines  commercially  known  as  the  "gram- 
15  ophone,"  but  which  may  also  be  applicable  to other  machines  of  a  similar  character. 

The  principal  object  of  my  invention  is  to 
provide  an  improved  construction  of  machine 
for  recording  the  sound-waves  upon  the  re- 

20  cording  material  in  undulatory  lines  of  sub- 
stantially even  depth,  having  the  record 

formed  in  the  sides  of  the  grooves. 
A  further  object  of  my  invention  is  to  pro- 

vide means   for   adjusting   and   truing   the 
25  sound-recording  mechanism  and  for  planing 

and  truing  the  record  material  before  the  re- 
cording operation. 

Various  other  uses  and  advantages  will  be 
apparent  upon  reference  to  the  following  de- 

30  scription  and  drawings. 
Referring  to  the  drawings,  in  which  similar 

letters  of  reference  are  used  to  indicate  simi- 
lar parts,  Figure  1  is  a  sectional  elevation  of 

my  improved  recording  apparatus.     Fig.  2  is 
35  a  top  plan  view  of  the  same.  Fig.  3  is  a  de- 

tail sectional  elevation  of  the  adjustable  half- 
nut  used  for  feeding  the  sound-box  support, 
showing  a  slight  modification,  which  is  em- 

ployed when  the  plauing-tool  is  used  before 
40  the  record  operation.  Fig.  i  is  an  enlarged 

detail  perspective  of  the  planing-tool  and  its 
holder.  Fig.  5  is  a  cross  -  sectional  view 
through  the  tool-holder.  Fig.  6  is  a  detail 
perspective  view  of  one  of  the  clamps  for 

45  holding  the  record-tablet  on  its  supporting- 
table. 

In  carrying  out  my  invention  I  provide  a 
supporting-frame,  comprising  a  main  base- 

plate A  and  the  side  plates  15  B'.     Fitted  in 
50  an  opening  formed  in  the  center  of  the  base- 

plate A  is  a  spindle  C,  which  tapers  slightly 
toward  its  upper  end  and  is  provided  with  a 
pointed  head  c.  Around  the  lower  portion  of 

the  said  spindle  C  is  a  flange  c',  which  rests 
upon  the  base  A  around  the  opening  A'  and  55 
has  formed  on  its  upper  surface  a  ball-race 
adapted  to  receive  a  series  of  balls  a! ,  which 
are  held  in  position  by  means  of  a  sleeve  C. 
Rigidly  secured  to  the  upper  end  of  the  sleeve 
C  is  the  turn-table  D,  having  the  flange  d  60 
surrounding  the  upper  portion  of  the  said 
sleeve  C,  which  may  be  keyed  or  otherwise  se- 

cured to  the  said  sleeve,  so  as  to  revolve  there- 
with. The  central  portion  of  the  turn-table 

D  is  provided  with  a  circular  offset,  in  which  65 

the  centering-disk  D'  is  fitted,  the  said  cen- 
tering-disk being  provided  in  its  center  with 

a  small  opening  d',  into  which  fits  the  pointed 
head  of  the  spindle  C,  thus  forming  a  pivotal 
bearing  for  the  upper  end  of  this  spindle.  70 

The  disk  D'  is  also  provided  with  an  annular 
boss  in  its  center,  adapted  to  fit  in  an  open- 

ing formed  in  the  bottom  of  the  record-disk 
for  centering  the  same. 

E  designates  the  record-disk  or  recording  75 
material,  which  is  composed  of  a  wax-like 
material  which  may  be  readily  cut  by  the  op- 

eration of  the  sound-waves  upon  the  cutting- 
stylus  and  is  of  such  character  that  the  chips 
or  material  cut  out  will  not  adhere  to  any  80 

appreciable  extent  to  the  record-surface  and 
may  thus  be  readily  removed  or  brushed  off. 
The  composition  forming  the  record  mate- 

rial should  also  be  of  such  a  character  that 

the  walls  of  the  record-groove  may  readily  85 
withstand  the  rubbing  action  of  the  repro- 

ducing-style  without  injuring   or  defacing 
the  record  for  the  purpose  of  testing  the  said 
record  before  the  process  of  duplicating  and 
multiplying  the  same  is  continued,  as  it  is  90 
essential  in  the  manufacture  of  records  to  be 
able  to  ascertain  at  once  upon  the  formation 

of  an  original  I'ecord  before  the  talent  em- 
ployed leaves  the  laboratory  whether  the  rec- 

ord is  sufficiently  perfect  for  commercial  pur-  95 

poses. 
A  number  of  slots  e  is  provided  in  the  pe- 

riphery of  the  turn-table  D,  into  which  fit  the 
j  clamps  F  for  securely  holding  the  record  in 
I  position  on  the  turn-table.     These  clamps  F  100 
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comprise  ahead/,  having  a  knife-edge/'  on 
their  inner  edges,  adapted  to  talie  into  the 
material  forming  the  record.  The  lower  por- 

tion of  the  head  /  is  reduced,  as  at/^,  and  fits 
5  in  the  slotted  opening  e  formed  in  the  turn- 

table, and  projecting  from  the  bottom  of  the 
head /is  a  screw-threaded  shank /^,  adapted 
to  receive  the  nut  /^  for  securing  the  said 
clamps  in  their  adjusted  positions. 

lo  Mounted  in  the  side  B  B',  on  one  side  of  the 
central  spindle  C,  is  a  shaft  6,  carrying  the 

worm-wheel  G',  located  centrally  between 
the  two  side  frames.  Rigidlj' secured  to  the 
sleeve  C  is  a  worm-wheel  H,  adapted  to  mesh 

15  with  the  worm-wheel  6',  carried  by  the  shaft 
G.  On  the  outer  projecting  end  of  the  shaft 
G  is  a  gear  G^  which  meshes  with  an  inter- 

mediate gear  G\  journaled  on  the  frame  B, 
which  in  turn  meshes  with  a  gear  G',  carried 

20  on  the  end  of  the  screw-shaft  I.  On  the  lower 
end  of  the  sleeve  C  is  rigidly'  secured  the 
driving -pulley  H',  which  is  connected  by 
means  of  a  suitable  belt  to  the  driving  mech- 

anism of  the  machine.     This  pulley  II'  also 
25  carries  a  belt  7;,  which  is  connected  to  the 

spindle  of  a  governor  J,  which  may  be  of  any 
of  the  ordinary  constructions  used  for  this 
class  of  machines.  On  the  governor-spindle 
is  a  sleeve  J,  to  which  is  connected  one  end 

30  of  the  springs  which  carry  the  governor-balls, 
and  on  ihe  lower  end  of  the  sleeve  j  is  formed 
a  disk/,  on  the  upper  surface  of  which  bears 
a  brake-lever/,  which  is  pivoted  to  the  gov- 

ernor-frame.    This  brake  -  lever  /  projects 
35  upwardly  and  has  pivotally  secured  to  its 

outer  end  a  rod  h,  which  is  connected  with 
the  mechanism  of  an  indicating-dial  K,  which 
dial  shows  during  the  operation  of  the  ma- 

chine the  number  of  revolutions  of  the  turn- 
40  table. 

Journaled  in  the  side  frames  B  B'  are  the 
horizontal  shafts  1 1'.  The  shaft  I'  is  screw- 
threaded  for  a  portion  of  its  length,  as  illus- 

trated in  Fig.  2  of  the  drawings,  and  is  driven 
45  by  means  of  the  gearing  heretofore  described. 

The  shaft  I'  is  stationary  and  carries  the  sup- 
porting-arm L,  which  is  mounted  thereon  by 

means  of  the  sleeve  I,  adapted  to  fit  loosely 
around  the  said  shaft  I.     The  other  end  of 

50  the  supporting-arm  L  is  provided  with  a  slot 
through  which  passes  the  segmental  arm  M, 
having  on  its  lower  end  screw-threads  adapted 
to  engage  with  the  screw-threads  provided  on 
the  shaft  I,  heretofore  described.     The  set- 

55  screw  m  is  provided  for  holding  the  segment 
M  in  its  adjusted  position.  In  the  central 
portion  of  the  supporting-arm  L,  I  provide  a 
longitudinal  slot  N,  through  which  pass  the 

bolts  n  n',  the  said  bolts  being  secured  to  the 
60  spectacle  O,  which  is  adapted  to  hold  the 

sound-box  during  the  recording  process  and 
the  planing-tool  during  the  planing  and  truing 
process.  Each  of  the  screws  n  n'  are  provided 
on  their  upper  ends  with  the  hand-nuts  nhi^. 

65  An  adjusting-screw  0  passes  through  the  cen- 
ter of  the  slot  N'  and  enters  into  the  opening 

0'  of  the  spectacle  for  the  purpose  of  holding 
the  sound-box  in  position  therein. 

In  Fig.  3  of  the  drawings  I  have  illustrated 
a  slight  modification,  which  consists  in  pro-  70 

viding  the  strips  r  r'  on  each  side  of  the  screw- 
shaft  I,  running  parallel  therewith,  said  strips 

being  rigidly  secured  to  the  side  frames  B  B'. Through  the   segment  M,  near   the   bottom 
thereof,  I  provide  a  pin  .s,  extending  there-  75 
through,  adapted  to  rest  on  the  top  edges  of 

the  strips  7'  r'  when  the  segment  M  is  in  con- 
tact with  the  screw-shaft  I.     This  construc- 
tion prevents  any  sagging  of  the  movable  arm 

L  in  the  event  of  the  screw-threads  on  the  lo 
shaft  I  being  irregular. 
When  it  is  desired  to  plane  the  surface  of 

the  record-tablet  E  before  the  recording  op- 
eration, I  employ  a  tool  such  as  illustrated  in 

Figs.  4  and  5  of  the  drawings,  which  can  be  85 

inserted  in  the  opening  0'  of  the  spectacle  O 
and  secured  therein  by  meansof  theset-screw 
0.  This  tool  comprises  a  holder  P,  cylindrical 
in  form,  having  an  opening  provided  trans- 

versely through  one  end  thereof  for  the  re-  90 

ception  of  the  cutting-tool  p.  A  set-screw  p"^ passes  longitudinally  through  the  center  of 
the  cylinder  Pand  impinges  against  the  tool 
p  for  holding  the  same  in  position.  The  end 
of  the  tool  p  is  provided  with  a  diamond-  95 
point  p',  such  as  is  used  in  machines  of  this character. 

In  operation  the  record-blank  E  is  placed 
in  position  on  the  turn-table  D,  being  cen- 

tered by  means  of  the  annular  shoulder  of  100 

the  centering-disk  D'  entering  a  depression formed  in  the  lower  side  of  the  said  record, 
and  the  clamps  F  are  then  adjusted  so  as  to 

tightly  clamp  the  periphery  of  the  record-disk 
and  hold  it  firmly  in  position.     The  record-  105 
ing  sound-box, which  is  not  illustrated  in  this 
case,  but  which  may  be  of  any  of  the  well- 
known  constructions,  is  placed  in  position  in 
the  spectacle  O  and  adjusted  by  means  of  the 
set-screw  0.     When  this  operation  has  been  no 
completed,  the  recording-stylus  will   be  in 
contact  with  the  upper  surface  of  the  record- 
blank,  and  the  motor  is  now  started,  which 
revolves  the  sleeve  G'  and  the  turn-table  D 
and  also  transmits  motion  through  the  me-  115 
dium  of  the  worm-gear  G  H  and  the  inter- 
raeshing  gears  G^  G^  G*  to  the  screw-shaft  I. 
The  segment  M  having  the  screw-threaded 
end,  as  heretofore  described,  being  in  contact 
with  the  threaded  portion  of  the  shaft  I  will  120 
feed   the   supporting -arm   L,    carrying   the 
sound-box  toward  the  center  of  the  record- 
disk,  and  the  record-grooves  will  be  recorded 
therein.     The  sound-box  can  be  easily  and 
readily  adjusted  with  relation  to  the  record-  125 
blank  by  means  of  the  set-screws  n  n',  and as  soon  as  the  record  has  been  completed  the 
supporting-arm  L  can  be  raised  from  contact 
with  the  screw-shaft  I  and  the  sound-box  re- 

moved.    A  reproducing  sound-box  can  then  130 
be  inserted  in  the  spectacle  O  for  the  purpose 

I  of  testing  the  said  record,  so  as  to  ascertain 



741,500 

whether  it  is  suflB.ciently  perfect  for  commer- 
cial purposes. 

Before  the  recording  operation  it  will  be 
found  necessary  to  plane  off  the  upper  sur- 

5  face  of  the  record,  so  as  to  make  the  same 
perfectly  true  and  even,  and  in  order  to  ac- 

complish this  the  tool-holder  P,  carrying  the 
planing-tool  p,  can  be  inserted  in  the  spec- 

tacle O  and  the  entire  surface  of  the  record 

ro  planed  off,  so  as  to  insure  of  its  being  per- 
fectly true  and  level. 

While  I  have  illustrated  and  described  the 
particular  form  of  mechanism  now  used  by 
me,  it  is  evident  that  various  changes  might 

£5  be  made  in  the  construction  and  arrangement 
of  the  different  parts  without  departing  from 
the  spirit  and  scope  of  my  invention.  Con- 

sequently I  do  not  wish  to  be  limited  to  this 
exact  construction. 

2o  Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
1.  In  a  sound-recording  machine,  the  com- 

bination 0^  a  rotating  table  adapted  to  sup- 
25  port  a  lecord-tablet,  a  horizontally-disposed 

rod  journaled  in  the  frame  of  the  machine 
above  the  record-table  on  one  side  of  the  cen- 

ter of  said  table,  a  screw-threaded  shaft  jour- 
naled in  the  main  frame  on  the  other  side  of 

30  the  table  center  parallel  to  the  first-mentioned 
rod,  a  transversely -disposed  carrying- arm 
loosely  mounted  on  the  rod  so  as  to  slide  freely 
thereon,  a  half-nut  secured  adjacent  the  free 
end  of  the  said  carrjing-arm  adapted  to  rest 

.55  ̂ Y  gravity  on  the  top  of  the  screw-threaded 
shaft,  an  adjusting-spectacle  adapted  to  carry 
a  recording  sound-box  carried  by  the  carry- 

ing-arm, and  means  for  adjusting  the  half-nut 
to  regulate  the  height  of  the  recorder,  sub- 

40  stantially  as  described. 
2.  In  a  sound-recording  machine  the  com- 

bination of  a  rotary  table  adapted  to  support 
a  record-tablet,  a  horizontally-disposed  rod 
journaled  in  the  machine-frame  above  the 

45  table  on  one  side  of  its  center,  a  screw-thread- 
ed shaft  journaled  in  the  frame  on  the  other 

side  of  the  table  center,  means  for  revolving 
said  screw -threaded  shaft,  a  carrying-arm 
loosely  mounted  on  the  first-mentioned  rod  so 

50  as  to  slide  freely  thereon,  a  threaded  half-nut 
secured  to  the  other  end  of  said  carrying-arm 
adapted  to  rest  upon  and  engage  the  screw- 
threaded  shaft,  means  for  adjusting  the  half- 
nut  vertically  to  raise  or  lower  this  end  of 

55  the  carrying-arm,  a  spectacle  carried  by  the 
carrying-arm  adapted  to  support  a  sound-box 
or  other  recording  instrument  and  means  for 
adjusting  the  said  spectacle  on  the  carrier, 
substantially  as  described. 

'6.  The  combination  with  a  revolving  turn-  60 
table,  of  a  supporting  arm  or  carriage  ar- 

ranged above  said  turn-table,  means  for  mov- 
ing said  carriage  in  a  line  parallel  to  a  radius 

of  the  table,  a  spectacle  carried  by  the  car- 
riage adapted  to  support  a  sound-box,  means  65 

for  adjusting  the  said  spectacle  laterally  on 
the  carriage,  and  means  for  the  vertical  ad- 

justment of  said  spectacle,  for  the  purpose 
described. 

4.  In  a  sound-recording  machine,  the  com-  70 
bination  of  a  tapering  spindle  rigidly  sup- 

ported in  the  frame  of  the  machine,  ball-bear- 
ings supported  in  a  race  formed  on  the  lower 

end  of  said  spindle,  a  loose  sleeve  fitting 
around  the  spindle  and  supported  on  the  ball-  75 
bearings  carried  thereby,  a  turn-table  secured 
to  the  upper  end  of  said  sleeve,  a  worm-wheel 
secured  on  the  said  sleeve  below  the  turn- 

table, a  spiral  gear  mounted  on  a  horizontally- 
disposed  shaft  adapted  to  engage  with  the  80 
worm-gear,  a  sliding  carriage  supported  above 
the  turn-table,  a  screw-threaded  shaft  for 
feeding  the  said  sliding  carriage,  gearing  con- 

necting the  screw -threaded  shaft  with  the 
spiral-gear  shaft  and  means  for  driving  the  85 
vertical  sleeve  and  turn-table,  substantially 
as  described. 

5.  The  combination  with  the  revolving  turn- 
table of  a  supporting  arm  or  carriage  arranged 

above  said  table,  means  for  moving  the  said  90 
carriage  in  a  line  parallel  to  a  radius  of  the 
table,  a  slotted  opening  formed  in  the  center 
of  the  carriage,  a  spectacle  located  on  the  un- 

der side  of  the  carriage,  set-screws  secured 
to  said  spectacle  adapted  to  pass  through  the  95 
slotted  opening,  and  hand-nuts  provided  on 
the  upper  ends  of  the  set-screws  for  adjust- 

ing the  position  of  the  spectacle,  substantially 
as  described. 

6.  The  combination  with  the  revolving  turn-  100 
table,  of  a  supporting  arm  or  carriage  loosely 
mounted  at  one  end  on  a  horizontal  shaft  ar- 

ranged above  the  turn-table,  a  shaft,  I,  ar- 
ranged parallel  to  the  main  shaft,  means  for 

revolving  said  screw-shaft,  a  pair  of  parallel  105 
bars  arranged  on  each  side  of  the  screw-shaft, 
a  half-nut  carried  by  the  carriage  adapted  to 
rest  upon  the  screw-threaded  shaft,  and  a  pin 
passing  through  said  half-nut  adapted  to  rest 
at  each  end  upon  the  parallel  bars,  substan-  no 
tially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  18th  day  of  January,  A.  D.  1900. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Jno.  T.  Cross, 
Benj.  F.  Perkins. 
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To  nil  wlitmi  if  vuiy  concern: 
]]e  it  known  tliat  I,  Eldridge  R.  Johnson, 

fi  citizen  of  the  L^uited  States,  and  a  resident 
of  tlie  city  of  Philadelpliia,  State  of  Pennsj'l- 
vania,  have  invented  certain  new  and  useful 
Improvements  in  Brakes  forTaliiing-Machine 
Motors,  of  which  the  following  is  a  full,  clear, 
and  exact  description,  reference  being  had  to 
the  acccm[)anyinn;  drawings,  forming  part  of 
this  specilleation. 

M3'  invention  relates  to  an  improved  brake, 
and  is  particularly  adapted  to  revolving  ta- 

bles or  record-supports,  such  as  are  used  on 
talking-machines. 

The  object  of  my  invention  is  to  provide  a 
simple  and  effective  brake  adapted  to  bear 
against  the  peripheral  edge  of  a  turn-table  or 
otiier  record -support  of  a  talking- machine 
with  a  slight  yielding  pressure,  so  that  in  the 
braking  operation  it  may  adapt  itself  to  anj' 
untrueness  which  maj' exist  in  the  said  table 
or  support,  and,  further,  in  providing  an  im- 

proved mechanism  for  actuating  the  said 
brake  and  effectively  stopping  the  revolu- 

tions of  the  record-support. 
With  tliese  objects  in  view  mj'  invention 

consists  in  the  construction  and  arrangement, 
such  as  heieinafter  fully  described,  and  par- 

ticularly pointed  ont  in  the  claims  made 
hereto. 

Refe'rring  to  the  accompanying  drawings, 
I'igure  ]  is  a  plan  view  illustrating  a  portion 
of  a  talking-macliine  showing  my  improved 
brake  applied  thereto.  Fig.  2  is  a  side  ele- 

35  vat  ion,  tlie  brake-bolt  being  sliown  as  out  of 
contact  with  the  record -supporting  table. 
Fig.  3  is  a. sectional  elevation,  the  brake-l)olt 
being  siiown  as  bearing  against  the  record- 
supporting  table.  Fig.  4-  is  a  bottom  plan 
view  showing  the  cam-lever  for  actuating  the 
brake-bolt  in  the  position  it  assumes  when 
s;iid  !)olt  is  in  contact  with  the  supporting- 
table,  the  dotted  lines  showing  the  position 
of  the  cam-lever  wlien  said  bolt  is  withdrawn 
from  tlic  supporting-table. 

RofiM  )  ing  particularly  to  the  said  drawings, 
1  designates  the  casing,  whicl;  incloses  the 
mot  or  mechanism  of  I  he  ordinary  type  of  disk 
talking  ni.Kliinc,  ;ind  2  is  a  turn-table,  which 

40 

45 

is  mounted  in  the  usual  manner  on  ihedriv-  50 
ing-spindle  of  the  motor. 
The  brake  comprises  a  holiow  tubular 

sleeve,  as  3,  made  of  any  suitable  material, 
haviagprojectiugearsl5on  each  side  thereof, 
by  means  of  which  it  is  secured  to  casing  of  55 
the  machine.  The  inner  bore  of  the  sleeve 3 
is  slightly  reduced  in  diameter  at  a  point  near 
its  outer  end,  as  illustrated  in  Fig.  3,  and  ex- 

tending on  the  lower  sidr  of  the  sleeve  is  a 
longitudinal  slot  1,  which  enters  into  the  said  60 
bore.  A  brake-bolt  5,  having  a  reduced  por- 

tion 6,  is  adapted  to  the  interior  of  the  sleeve 
3  fii:d  is  provided  with  a  pin  7,  located  ad- 

jacent it-  outer  end,  which  extends  through 
the  iongiuidinal  slot  i  and  projects  a  short  6^ 
distance  below  the  outer  surface  of  the  sleeve. 

A  coiled  spring  8  surrounds  the  reduced  por- 
tion of  the  bolt,  bearing  at  one  end  against 

the  shoulder  formed  b\'  the  larger  portion  5 
and  at  its  other  end  against  a  shoulder  formed  70 
by  the  reduced  diameter  of  the  sleeve-bore. 
The  under  side  of  the  sleeve  between  the  two 

ears  15  is  recessed,  as  at  '.X  to  provide  a  bear- 
ing for  the  cam-lever  10,  which  is  pivoted, 

through  the  medium  of  the  pin  11,  to  the  said  75 
sleeve  3.  This  cam-lever  is  provided  on  one 
edge  with  a  receiss  12  and  the  cam-surface  13 
on  one  sideof  said  recess,  which  bears  against 
the  pin  7,  carried  by  the  brake-bolt  0.  On 
the  end  of  the  cam-lover  10  is  an  upwardl3'-  Sc 
extending  projection  14,  which  serves  as  a 
thumb- piece  or  handle  for  operating  the  cam- 
lever. 
When  the  brake-bolt  is  withdrawn  from 

contact  with  the  turn-table,  the  cam-lever  85 
assumes  the  position  shown  in  Fig.  1  and  in 
dotted  lines  in  Fig.  •^t,  and  the  pin  7  is  held 
in  the  recess  12  of  said  lever,  which  holds  the 
bolt  out  of  contact  and  causes  the  spring  8 
to  be  compressed  within  the  bore  of  the  sleeve  90 
3.     As  soon  as  the  lever  10  is  movevl  to  one 

side  the  spring  8  will  cause  the  brake-bolt  to 
move  inwardly  and  brake  against  the  periph- 

ery of  the  turn-table  with  a  slightlj'-j'ielding 
pressure  and  iraraediateh'  stop  the  revolution  95 of  the  said  table.     The  walls  of  the  recess  9 
limit  the  movement  of  the  lever  10.     It  will 

bo  soon  that  the  cam-surface  13,  which  boars 
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against  tlie  pin  7,  operates  to  push  the  said 

pin  outwardly,  and  thereby  withdraw  the  said 
licit  from  contact  with  the  turn-table  and  at 
the  same  time  compress  the  spring  within  the 

bore  of  the  sleeve  3,  and  when  the  said  lever 

has  been  moved  until  the  pin  7  rests  in  the 

recess  12  the  said  lever  will  be  held  in  this 

position  by  the  pressure  of  the  spring  exerted 
on  the  same  through  the  medium  of  the  pin  7. 

While  I  have  shown  and  described  my  im- 

proved brake  as  being  applied  to  the  periph- 

ery of  a  record-supporting  table  in  talking- 
machines,  it  is  evident  that  the  same  might 

be  applied  to  the  under  side  of  the  table  with- 
out changing  the  principle  of  my  invention. 

Such  a  construction  would,  however,  neces- 
sitate the  securing  of  the  brake  in  a  vertical 

position  instead  of  a  horizontal,  which  could 
be  easily  accomplished. 

Having  thus  described  my  invention,  what 

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

1.  In  a  brake  for  talking- machines,  the 
combination  with  a  turn-table,  a  casing,  a 

plungersubstanlially  inclosed  bysaid casing, 
a  coiled  spring  carried  by  said  plunger  and 

adapted  to  force  the  same  against  the  turn- 
table, a  projection  carried  by  said  plunger, 

and  a  notched  lever  pivoted  to  said  easing, 

30  the  notch  forming  a  cam   adapted  to  coa- 

10 

15 

20 

25 

tact  with  said  projection  to  withdraw  said 

plunger. 
2.  A  brake  for  talking-machines,  compris- 

ing in  combination  with  the  turn-table,  a 

tubular  casing,  a  plunger,  a  coiled  spring  sur-  35 
rounding  said  plunger  and  adapted  to  force 

the  same  against  the  turn-table,  a  pin  carried 

by  said  plunger,  and  a  notched  lever  pivoted 

to  said   casi^ng,  the   notch   forming  a  cam 
adapted  to  contact  with  said  pin  to  withdraw  40 said  plunger. 

3.  A  brake  for  talking-machines  compris- 

ing in  combination  with  the  turn-table  a 
tubular  casing,  a  plunger  having  a  reduced 

portion  within  said  casing,  a  coiled  spring  45 
surroundiugsaidreduced  portion  andadapted 

to  force  said  plunger  against  the  turn-table, 

a  pin  carried  by  said  plunger  adapted  to  re- 

ciprocate in  a  slot  in  said  casing  and  a  sub- 
stantially straight  notched  lever  pivoted  to  50 

said  casing,  the  notch  forming  a  cam  adapted 
to  contact  with  said  pin  to  withdraw  said 

plunger. In  witness  whereof  I  have  hereunto  set  .my 

hand  this  8th  day  of  April,  A.  D.  1902. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Albert  C.  Middleton, 
,Tno.  T.  Cross. 
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To  all  whom  it  may  conceym: 
Be  it  known  that  I,  Minard  A.  PossoNS,  a 

citizen  of  the  United  States,  residing  at  Cleve- 
land, in  the  county  of  Cuyahoga  and  State  of 

5  Ohio,  have  invented  new  and  useful  Improve- 
ments in  Talking-Machines,  of  which  the  fol- 

lowing is  a  specification. 
My  invention  relates  to  improvements  in 

talking-machines,  and  pertains  especially  to 
lo  that  class  of  machines  in  which  a  disk  record 

is  used  and  a  metallic  needle.  As  is  well 
known  by  those  skilled  in  this  art  and  by 
users  of  this  class  of  talking-machines,  the 
needle  is  so  cut  and  worn  in  the  use  thereof 

IS  that  it  becomes  useless  for  good  results  after 
playing  one  tune,  and  it  is  necessary  to  pro- 

vide a  new  needle. 

My  invention  pertains  to  means  for  auto- 
matically retaining  the  point  of  the  needle, 

2o  whereby  the  needle  is  adapted  for  continuous 
use  until  worn  out. 

The  means  wherebj'^  I  prevent  the  wearing 
of  the  point  of  the  needle  upon  one  side,  which 
makes  it  unfit  for  playing  more  than  one  tune, 

25  and  whereby  I  cause  the  needle  to  wear  uni- 
formly at  its  point  consists  in  providing  any 

suitable  means  for  causing  a  rotation  of  the 
needle. 

As  is  well  understood  by  those  skilled  in 
30  this  art,  the  needle  in  this  class  of  machines 

is  inclined  about  sixty  degrees.  The  angle 
of  the  needle  therefore  regulates  the  angle  of 
the  point  when  the  needle  is  caused  to  rotate 
according  to  my  present  invention,  thus  caus- 

35  ing  the  point  of  the  needle  to  be  at  the  angle 
at  which  it  is  inclined  and  adapted  for  con- 

tinuous use  until  completely  worn  out. 
My  present  invention  also  pertains  to  means 

for  longitudinally  adjusting  the  needle  as  its 
40  point  is  worn  away,  whereby  a  single  needle 

is  adapted  for  long  service,  since  I  find  that 
one  thirty-second  of  an  inch  of  this  needle 
will  play  about  one  hundred  tunes.  My  in- 

vention therefore  makes  it  possible  for  this 
45  class  of  talking-machines  to  be  controlled  by 

coin-actuated  mechanism,  which,  so  far  as  I 
am  aware,  has  not  been  heretofore  possible 

on  account  of  the  necessitj'  of  changing  the 
needle  after  a  single  operation  thereof. 

50  In  the  accompanyingdrawings  I  have  shown 
one  specific  manner  of  accomplishing  the  ro- 

tation of  the  needle,  though  I  do  not  limit 

mj^self  to  any  particular  construction  or  mech- 
anism or  manner  of  causing  the  needle  to  ro- 

tate, my  invention  being,  broadly,  the  idea  55 
of  a  rotatable  needle,  whereby  it  is  caused  to 
automatically  wear  all  sides  of  its  point  uni- 

formly and  adapting  it  for  continuous  use, 
which  is  not  possible  in  the  use  of  the  ordi- 

nary stationary  needle.  60 
Referring  now  to  the  drawings,  Figure  1  is 

a  perspective  view  of  the  sound-box,  showing 
one  form  or  adaptation  of  my  revoluble  nee- 

dle in  connection  therewith.  Fig.  2  is  an  en- 
larged front  view  of  the  sound-box,  showing  65 

the  needle-support  in  longitudinal  sectional 
view.  Fig.  3  is  an  enlarged  sectional  view 
taken  longitudinally  through  the  needle-sup- 

port at  the  lower  portion  of  the  sound-box. 
Fig.  4  is  a  detached  view  of  the  clamp  which  70 
carries  a  part  of  the  particular  specific  form 
of  mechanism  here  shown  for  causing  the  ro- 

tation of  the  needle.  Fig.  5  is  an  enlarged 
longitudinal  sectional  view  of  the  needle, 
showing  its  specific  construction.  75 

In  the  accompanying  drawings  like  refer- 
ence-numerals designate  corresponding  parts 

in  the  several  figures. 
1  indicates  the  casing  of  the  sound-box,  2 

the  diaphragm,  and  3  the  needle.  80 
In  the  usual  construction  of  talking-ma- 

chines of  this  class  the  needle  is  stationary 
and  is  stationarily  connected  with  the  dia- 

phragm in  any  suitable  manner. 
My  improvement,  as  before  stated,  consists  85 

in  providing  any  suitable  means  for  causing 
the  rotation  of  the  needle.     As  here  shown, 

one  specific  form  for  accomplishing  this  con- 
sists in  providing  a  supporting  tube  or  mem- 

ber 4,  which  is  connected  in  the  usual  man-  90 
ner  through  the  means  of  a  connection  5  at 
its  inner  end  with  the  diaphragm  2.     The 
outer  end  of  the  supporting  member  or  tube 
passes  through  the  flange  of  the  sound-box. 
Situated  within  the  supporting  member  or  95 
tube  4  and  revoluble  in  relation  thereto  is  a 
needle-holder  6.     This  needle-holder  consists 
of  a  tube  having  its  end  provided  with  con- 

ical bearing  portions  7  and  8,  adapted  to  co- 
act  with  corresponding  recesses  in  opposite  100 
ends  of  the  tube,  whereby  lost  motion  be- 

tween the  needle-holder  and  its  supporting 
member  or  tube  4  when  the  machine  is  in  use 
is  prevented.     The  lower  and  outer  end  of 
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the  needle-holder  projects  and  is  provided 
with  a  screw-threaded  jaw  portion  9,  adapted 
to  receive  an  ordinary  clamping-ehnck  10,  by 
means  of  which  the  needle  3  is  clamped  at 

5  the  desired  point  within  the  holder  and  adapt- 
ed to  be  adjusted  longitudinally  therein  as  it 

becomes  worn  until  it  is  too  short  for  further 
use.  From  this  construction  it  will  be  noted 
that  the  needle-holder  is  movable  from  its 

lo  supporting  member  or  tube  4,  but  will  be 
held  in  position  therein  in  the  use  of  the  ma- 

chine, since  the  projecting  end  of  the  needle 
is  in  contact  with  the  record  11. 

The  needle-holder  will  be  rotated  through 
T5  the  medium  of  any  suitable  means,  aud  I  do 

not  limit  myself  to  the  manner  of  causing  the 
rotation  of  the  needle  or  to  the  manner  of 
supporting  the  needle  whereby  it  is  adapted 
to  be  rotated.     The  means  here  shown  for 

2o  causing  the  rotation  of  the  needle  is  actuated 
through  its  contact  with  the  record,  though 
other  means  of  actuating  the  needle  may  be 
provided  without  departing  from  the  spirit 
and  scope  of  my  invention. 

25  Referring  now  particularly  to  one  of  the 
specific  forms  for  causing  the  rotation  of  the 
needle,  as  here  illustrated,  17  is  a  cog-gear 
constructed  of  non- metallic  material  and 
which  is  suitably  connected  with  the  chuck 

30  10,  and  this  cog-wheel  is  in  engagement  with 
a  worm  16,  carried  by  a  shaft  suitably  jour- 
naled  in  an  arm  15  of  a  bracket  12.  The 

bracket  12  is  clamped  to  the  sound-box  by 
means  of  a  thumb-screw  14,  though  it  will  be 

35  readily  understood  that  the  supporting  mem- 
ber for  the  worm  16  may  be  integral  with  the 

sound-box.  The  opposite  end  of  the  shaft, 
which  carries  the  worm  16,  has  attached  there- 

to a  non-metallic  actuating-wheel  18.    The  pe- 
40  riphery  of  this  wheel  18  is  preferably  com- 

posed of  felt  and  is  in  contact  with  the  record 
11  and  is  caused  to  rotate  and  in  turn  causes 
the  rotation  of  the  worm,  and  the  worm  in  turn 
causes  a  rotation  of  the  needle  through  the  me- 

45  dium  of  the  gear  17,  as  will  be  readily  under- 
stood. The  connecting  member  19  between 

the  non-metallic  actuating-wheel  18  and  the 
shaft  of  the  worm  16  is  flexible,  and  prefer- 

ably, as  here  shown,  consists  of  a  spiral-wire 
50  tube  which  permits  ready  flexibility'  and  yet 

will  transmit  its  rotary  motion  to  the  shaft  of 
the  worm  16  and  through  the  medium  of  the 
shaft  to  the  worm  for  causing  the  rotation  of 
the  needle,  as  before  explained.     This  form  of 

55  flexible  connection  will  not  affect  the  vibi-a- 
tion  of  the  needle  for  vibrating  the  diaphragm 
in  the  sound-box,  yet  it  will  cause  a  rotation 
of  the  needle  through  the  frictional  contact  of 
thel  felt  periphery  with  the  record  11,  which 

60  is  rotated  thereunder. 

By  reference  to  Fig.  5,  which  shows  a  sec- 
tional view  of  the  needle,  20  indicates  a  soft 

material  for  the  purpose  of  preventing  the 
breaking  of  the  needle  under  the  constant 

65  vibration  of  its  use. 
So  far  as  I  am  aware  I  am  the  first  one  to 

produce  a  rotatable  needle  for  talking-ma- 

chines, and  I  therefore  do  not  limit  myself 
to  any  particular  manner  or  means  whereby 
the  needle  is  caused  to  rotate.  70 

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

ent, is — 1.  In  a  talking-machine,  adiaphragm  and  a 
longitudinally -extended  inclined  reproduc-  75 
ing-needle  freely  rotatable  about  its  own  axis 
and   phonetically   connected  with   the   dia- 

phragm. 2.  In  a  talking-machine, adiaphragm, arec- 
ord,  a  longitudinally-extended  reproducing-  80 
needle  freely  rotatable  about  its  own  axis, 
means  actuated  by  contact  with  the  record, 
and  an  operative  connection  between  said 
means  and  the  needle  for  revolving  the  latter. 

3.  In  a  talking-machine,  a  diaphragm, a  rec-  85 
ord,  and  a  longitudinally  -  extended  repro- 
ducing-needle  freely  rotatable  about  its  own 
axisand  longitud  inally  ad  j  ustable,said  needle 
being  in  phonetic  connection  with  the  dia- 

phragm. 90    . 
4.  In  a  talking-machine,  a  diaphragm, a  rec- 

ord, a  longitudinally-extended  reproducing- 
needle  holder  freely  rotatable  about  its  own 
axis  phonetically  connected  with  said  dia- 

phragm, and  a  reproducing-needle  held  by  95 
aud  longitudinally  adjustable  within  the 
holder. 

5.  In  a  talking-machine,  a  diaphragm, a  rec- 
ord, a  longitudinally-extended  reproducing- 

needle  freely  i-otatable  about  its  own  axis,  a  100 
wheel  rotated  by  contact  with  the  record,  and 
an  operative  connection  between  the  wheel 
and  the  needle  for  rotating  the  latter. 

6.  In  a  talking-machine,a  diaphragm,  a  rec- 
ord, a  longitudinally-extended  reproducing-  105 

needle  freely  rotatable  about  its  own  axis,  a 
shaft  carrying  a  wheel  rotated  by  contact 
with  the  record,  and  an  operative  connection 
between  said  shaft  aud  said  reproducing- 
needle  for  rotating  the  latter.  110 

7.  In  a  talking-machine,  a  diaphragm,  a  rec- 
ord, a  longitudinally-extended  reproducing- 

needle  freely  rotatable  about  its  own  axis,  a 
shaft  carrying  a  wheel  which  is  rotated  by 
contact  with  the  said  record,  a  shaft  opera-  115 
tively  connected  with  said  needle  to  rotate  it, 
and  a  flexible  connection  between  said  nee- 

dle and  said  shaft. 
8.  A  talking- machine  including  a  dia- 

phragm, a  record,  a  longitudinally-extended  120 
reproducing-needle  freely  rotatable  about  its 
own  axis  and  phonetically  connected  with  said 
diaphragm,  and  a  non -metallic  actuating- 
wheel  adapted  to  rotate  by  contact  with  the 
i-ecord,  said  wheel  operatively  connected  with  125 
the  needle  to  cause  the  rotation  thereof. 

9.  A   talking- machine    including    a  dia- 
phragm, a  record,  a  longitudinally-extended 

reproducing-needle  freely  rotatable  about  its 
own  axis  and  phonetically  connected  with  the  130 
diaphragm,agear  connected  with  said  needle, 
a  shaft  extending  at  right  angles  to  said 
wheel  and  carrying  a  worm  in  engagement 
with  the  gear,  and  a  wheel  flexibly  connected 
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with  the  shaft  and  adapted  to  be  rotated  by 
contact  with  the  record. 

10.  A  talking-machine  including  a  record, 
a  diaphragm,  a  longitudinally-extended  nee- 

5  die -holder  phonetically  connected  with  the 
diaphragm,  and  rotatable  about  its  own  axis, 
a  reproducing-needle  carried  by  said  holder, 
a  supporting  member,  the  supporting  mem- 

ber and  the  needle- holder  having  conical 
to  bearings,  and  means  for  rotating  said  needle- 

holder. 

11.  A  talking  -  machine  including  a  dia- 
phragm, a  longitudinally-extended  reproduc- 

ing-needle rotatable  about  its  own  axis  and 
1$  phonetically  connected  with  the  diaphragm, 

and  a  detachable  bracket  carrying  means  for 
causing  the  rotation  of  the  needle. 

12.  In  a  talking-machine,  the  combination 
of  a  longitudinally-extended  reproducing-nec- 

2o  die  rotatable  about  its  own  axis  and  auto- 

matically sharpened  and  means  for  rotating 
the  said  needle. 

13.  In  a  talking-machine,  the  combination 
of  a  record  of  sound,  a  pointed  needle  freely 
rotatable  about  its  own  axis,  and  means  for  25 
rotating  the  needle  while  it  is  in  contact  with 
the  record. 

14.  A  stylus  for  sound-reproducing  ma- 
chines, comprising  a  longitudinally-extended 

reproducing-needle,  journaled  in  the  stylus-  30 
lever  of  a  sound-box  and  free  to  turn  about 
its  own  axis  as  it  traverses  the  record,  and 
means  for  turning  the  needle. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  the  presence  of  two  subscribing  35 
witnesses. 

MINARD  A.  POSSONS. 
Witnesses: 

Lyman  A.  Reed, 
Z.  Davis. 
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To  all  ichom  it  mail  concern: 
Be  it  known  that  I,  Charles  C.Reinhardt, 

a  citizen  of  the  United  States,  residing  at  New 
York  citj%  (Manhattan,)  county  and  State  of 

5  NewYork,haveinvented  certain  new  and  use- 
fulImprovementsinActuatingMechanismfor 
Phonographs  or  Similar  Exhibitors,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improved  means 
lo  for  starting  and  resetting  a  phonograph  or 

similar  exhibitor  in  a  simple  and  reliable 
manner. 

In  the  accompanying  drawings,  Figure  1  is 
a  front  elevation  of  a  phonograph  embodying 

15  my  invention;  Fig.^2,  a  cros.s-section  on  line 
2  2,  Fig.  1,  showing  the  parts  in  a  different 
position.  Figs.  3  and  4  are  details  of  the 
starting  mechanism,  showing  the  parts  in 
different  positions.     Fig.  5  is  a  detail  of  the 

2o  governor  and  brake;  Fig.  6,  an  end  view  of 
the  resetting  mechanism;  Fig.  7,  a  front  ele- 

vation thereof;  and  Fig.  8  a  section  on  line 
8  8,  Fig.  3. 

The  letter  a  represents  the  frame  of  a  pho- 
25  nograph,  &  is  the  record-cylinder,  and  c  the 

carriage,  carrying  the  reproducer  and  en- 
gaging a  worm  d  by  a  screw-block  cZ',  all  as 

usual.  The  cylinder  as  well  as  the  worm  are 
rotated  by  a  suitable  spring  or  electric  motor 

30  e,  influenced  by  a  centrifugal  governor  e! . 
This  governor  is  mounted  upon  a  shaft  e^and 
has  a  slidable  member  e^,  which  carries  a 
brake-disk  e^  A  time-shaft/is  by  wheels/' 
&  intergeared  with  the  motor  in  such  a  man- 

35  ner  that  the  shaft  /  makes  one  full  rotation 
duringeach  complete  reciprocating  movement 
of  the  carriage  c.  Upon  the  shaft  /  are 
mounted  two  radial  fingers /^/^,  of  which  the 
finger  /-  is  set  largely  in  advance  of  finger  p. 

40  The  finger  P  normally  engages  the  inner  side 
of  the  slide  (/,  Fig.  3,  which  is  mounted  upon 
a  stem  g  .  This  stem  is  telescoped  by  the 

tubular  sleeve  7i'  of  a  lever  7(.,  fulcrumed  to 
frame  a  at  W  and  operated  in  any  suitable 

45  manner.  Pins  cf  on  stem  cj\  engaging  slots 

W  of  sleeve  7t',  limit  the  movement  of  the 
stem  g'  within  the  sleeve.  The  slide  g  is  con- 

nected by  a  string  or  tape  i',  passing  over 
idler  t'-^,  to  a  lever  /,  fulcrumed  to  frame  a  at 

50  i'',  Fig,  5.     This  lever  carries  a  bifurcated 

brake-shoe  J,  which  straddles  the  member  e^ 
of  governor  e'  and  is  adapted  to  frictionally 
engage  the  brake-disk  e*. The  operation  as  thus  far  described  is  as 
follows:  Normally  the  finger/-  being  under  55 
the  influence  of  the  motor,  pushes  the  slide 
g  outward,  and  the  latter  by  string  i  raises 
the  lever  z,  so  as  to  hold  the  brake-shoe  ./  in 
frictional  contact  with  the  disk  e\  and  thus 
arrest  the  motor.  Figs.  1  and  3.  By  depress-  60 
ing  lever  li  the  slide  g  is  raised  to  clear  finger 

/'■*,  Fig.  4,  and  liberate  the  lever  «'.  This  le- ver now  descending  by  gravity  will  move 
the  slide  g  across  the  end  of  finger  p  and 
will  simultaneously  take  the  brake  J  off  disk  65 
e*,  Fig.  5,  and  thus  release  the  governor,  so 
that  the  motor  is  started.  The  finger  p  be- 

ing clear  of  the  slide  g,  permits  the  time- 
shaft  /  to  make  one  full  rotation,  upon  the 
completion  of  which  the  finger  rearrests  the  70 
motor  in  manner  hereinafter  described.  It 

will  be  seen  that  the  sliding  connection  be- 
tween actuating-lever  li  and  slide  g  permits 

the  latter  to  be  rapidly  drawn  across  the  fin- 
ger/^ by  the  weight  of  lever  i  as  soon  as  the  75 

lever  li  is  depressed.  This  gives  the  motor 
ample  time  to  start  and  prevents  the  slide 
from  falling  against  the  same  side  of  finger 
P  upon  a  quick  release  of  lever  li.  The  re- 

leased motor  will  rotate  the  cylinder  h  and  80 
worm  d  and  will  carrj-  the  carriage  c  along 
the  worm  and  cylinder  in  the  usual  manner. 
During  this  forward  movement  of  the  car- 

riage it  will  wind  up  by  a  string  or  tape  7c'  a 
coiled  return -spring  contained  in  drum  Ic.  85 
After  the  reproducer  has  reached  the  end  of 
the  race  it  is  automatically  returned  to  its 
initial  position  in  the  following  manner :  The 
second  finger/'  of  time-shaft /is  adapted  to 
bear  against  a  slide  7,  mounted  upon  stem  7',  90 
which  is  movable  within  a  tubular  guide  X~. 
The  stem  7'  of  slide  7  is  connected  by  a  string 
or  tape  m,  passing  over  idler  ??i',  to  a  lever  7i, 
fulcrumed  to  frame  a  at  ?i'.  Figs.  1  and  7. The  end  of  lever  n  carries  a  vertical  lifter  0,  95 

guided  in  a  bearing  0'  and  provided  at  its  up- 
per end  with  a  friction-roller  d^.  This  roller 

is  arranged  beneath  a  rail  p,  connected  to 
carriage  c,  parallel  to  the  worm  d  and  hav- 

ing an   inclined  left-hand  lower  edge  p'.   100 
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When  the  reproduction  of  the  record  on  cyl- 
inder b  is  finished,  the  finger/^  will  by  bear- 

ing against  the  inner  end  of  slide  I,  Fig.  2, 
move  the  same  outward,  Fig.  6.  The  slide 

5  will  by  string  m  raise  lever  n  to  elevate  the 
lifter  0.  The  roller  o^  of  the  lifter  will  thus 
be  brought  into  engagement  with  the  lower 
edge  of  rail  ])  and  by  raising  the  latter  will 
tilt  the  carriage  c  backward  and  disengage 

lo  the  screw-block  d'  from  worm  d.  The  car- 
riage being  liberated,  will  be  rapidly  returned 

to  its  initial  position  by  tape  k'  and  the  re- 
turn-spring in  drum  Tc.  During  the  begin- 

ning of  this  return  motion  the  roller  o^  will 
15  by  engaging  the  inclined  edge  p'  of  rail  p, 

Fig.  7,  give  an  additional  backward  tilt  to 
the  carriage  to  more  rapidly  release  the  worm 
from  the  screw-block.  After  the  carriage 
has  returned  to  its  original  position  the  fin- 

20  ger/^  will  clear  the  slide  I  to  release  lever  n 
and  permit  the  lifter  0  and  carriage  c  to  de- 

scend by  gravity.  The  finger  f^  will  now 
have  swung  around  to  such  a  position  as  to 
engage  the  opposite  side  of  slide  g  and  push 

25  the  same  outward,  Fig.  3.  This  movement 

of  slide  g  will  elevate  lever  i  by  string  i'  and 
reset  the  brake-shoe  j  against  the  disk  e^,  so 
as  to  arrest  the  motor.  The  parts  are  now  in 
position  for  a  new  exhibition  effected  by  a 

30  new  depression  of  lever  h. 
The  improved  releasing  and  resetting  mech- 

anism herein  described  may  be  used  on  mov- 
ing exhibitors  other  than  phonographs  wher- 

ever a  power-controlled  carriage  or  shaft  is 
35  to  be  liberated  or  returned. 

What  I  claim  is — 
1.  In  an  apparatus  of  the  character  de- 

scribed, a  power-controlled  time-shaft  having 
a  pair  of  fingers,  combined  with  a  carriage, 

40  means  controlled  by  one  finger  to  advance 
the  carriage,  and  means  controlled  by  the  sec- 

ond finger  to  return  the  carriage,  substan- 
tially as  specified. 

2.  In  an  apparatus  of  the  character  de- 
45  scribed,  a  power-controlled  time-shaft  having 

a  pair  of  fingers,  combined  with  a  movable 
spring-infiuenced  carriage,  a  motor  for  actu- 

ating the  same,  a  governor  controlling  the 
motor,a  brake  controlling  the  governor,  means 

50  controlled  by  the  first  finger  for  setting  the 
brake,  and  means  controlled  by  the  second 

finger  for  returning  thecarriage, substantially 

as  specified. 
3.  In  an  apparatus  of  the  character  de- 

scribed, the  combination  of  an  actuating-le-  55 
ver  with  a  slide  movably  connected  thereto, 
a  time-shaft  having  a  finger  that  engages  the 
slide,  a  brake  operatively  connected  to  the 
slide,  a  motor  having  a  governor  controlled 
by  the  brake,  and  a  carriage  actuated  by  the  60 
motor,  substantially  as  specified. 

4.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  an  actuating  tu- 

bular lever  with  a  slide  having  a  stem  which 
is  telescoped  by  the  lever,  a  time-shaft  hav-  65 
ing  a  finger  that  engages  the  slide,  a  lever 
connected  to  the  slide,  a  brake  connected  to 
the  lever,  a  motor  having  a  governor  con- 

trolled by  the  brake,  and  a  carriage  actuated 
by  the  motor,  substantially  as  specified.  70 

5.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  time-shaft  hav- 

ing a  finger,  with  a  carriage,  a  I'ail  on  the  car- 
riage, and  a  lifter  actuated  by  the  finger  and 

adapted  to  engage  the  rail,  substantially  as  75 

specified. 
6.  In  an  apparatus  of  the  character  de- 

scribed, the  combination  of  a  time-shaft  hav- 
ing a  finger,  with  a  carriage,  a  rail  on  the  car- 

riage having  an  inclined  lower  edge,  and  a  8c' lifter  actuated  by  the  finger  and  adapted  to 
engage  the  rail,  substantially  as  specified. 

7.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  time-shafthav- 

ing  a  finger,  with  a  slide  engaging  the  same,  85 
a  lever  operatively  connected  to  the  slide,  a 
lifter  actuated  by  the  lever,  a  carriage,  and  a 
rail  on  the  carriage  adapted  to  be  engaged  by 
the  lifter,  substantially  as  specified. 

8.  In  an  apparatus  of  the  character  de-  90 
scribed,  the  combination  of  an  actuating-le- 
ver,  with  a  slide  movably  connected  thereto, 

a  tape  connected  to  the  slide,  a  brake-control- 
ling lever  connected  to  the  tape,  and  a  time- 

shaft  having  a  finger  that  engages  the  slide,  95 
substantially  as  specified. 

Signed  by  me  at  New  York  city,  (Manhat- 
tan,) New  York,  this  24th  day  of  March,  1903. 

CHARLES  C.  REINHARDT. 
Witnesses: 

William  Schulz, 
F.  V.  Briesen. 
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To  all  ivhom,  it  may  concern: 
Be  it  known  that  I,  Thomas  B.  Lambert, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  CooIj  and  State  of 

5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Processes  of  Producing 

Duplicate  Phonographic  Records,  of  which 
the  following  is  a  specification. 

This  invention  relates  particularly  to  proc- 
lo  esses  by  which  the  ordinary  record  now  used 

in  connection  with  phonographs  may  be  copied 
or  duplicated  any  number  of  times,  and  es- 

pecially to  the  production  of  indestructible 
duplicate-records,  all  of  which  will  more  fully 

IS  hereinafter  appear. 
The  principal  object  of  the  invention  is  to 

provide  a  simple,  economical,  and  efficient 
process  of  reproducing  phonographic  records ; 
and  the  invention  consists  in  the  process  here- 

inafter described  and  claimed. 
The  accompanying  drawing  represents  a 

vertical  sectional  elevation  of  one  style  of 
apparatus  in  which  ray  improved  process  may 
be  carried  out. 

In  carrying  out  mj'  process  I  provide  a  ma- 
trix A  of  the  desired  size,  shape,  and  strength 

and  which  is  preferably  cylindrical  in  con- 
tour and  formed  of  copper  which  has  been 

electrochemically  deposited  upon  a  wax  cyl- 
inder in  the  manner  shown  and  described  in 

Patent  No.  645,920,  issued  to  rae  on  the  20th 
day  of  March,  1900,  and  which  it  is  therefore 
unnecessary  to  show  and  describe  in  detail 
here.     The  inner  side  of  this  copper  matrix 

35  is  provided,  as  is  shown  in  the  above-named 
patent,  with  a  negative  of  a  record-cylinder 
provided  with  a  surface  having  indentations 
which  correspond  with  the  projecting  por- 

tions of  the  record  and  projections  which  cor- 
40  respond  with  the  indentations  on  the  record- 

cylinder,  and  in  order  to  make  duplicate  rec- 
ords I  place  within  such  matrix  a  blank  rec- 

ord-cylinder B,  formed  of  celluloid  or  similar 
substance — in  fact,  it  can  be  formed  of  any 

45  substance  which  is  suscejitible  of  being  sof- 
tened by  heat  and  rehardened  by  cooling. 

This  blank  record-cylinder,  which  may  be 
made  of  celluloid  or  other  desirable  material, 
is,  as  above  stated,  placed  within  the  matrix, 

50  so  that  the  record  and  mati*ix  both  rest  upon 

20 

25 

30 

a  base  C,  which  acts  as  a  closure  for  one  end 
of  the  chamber  inside  the  record  and  which  I 

will  hereinafter  term  the"  record-chamber  "  6. 
A  head  portion  D  is  next  placed  upon  the 
record-cylinder  to  complete  the  closing  of  the  55 
record-chamber.  An  air-tight  chamber,  which 
I  will  designate  as  the  "record-chamber,"  is 
thus  formed  within  the  blank  record-cylinder 
and  between  the  movable  head  D  and  the 
base  C.  This  movable  head  should  be  of  6c 

such  diameter  as  to  leave  an  opening  be- 
tween it  and  the  matrix  when  ihe  head  is  in 

contact  with  the  record-cylinder  at  a  point 
within  or  near  the  matrix,  and  the  opening 
should  be  narrower  than  the  thickness  of  65 
the  record-cylinder.  The  opening  will  then 
be  closed  and  sealed  by  the  record-cylinder 
when  pressure  sufficient  to  expand  it  is  ap- 

plied within,  and,  as  will  be  readily  seen, 
this  opening  affords  an  outlet  for  the  air  to  70 
escape  between  the  head  and  matrix  and 
from  between  the  record-cylinder  and  matrix. 
This  arrangement  of  the  head  and  matrix 
leaves  the  matrix  to  rest  loosely  upon  the 
base  without  anything  to  hold  it  unyield-  75 
ingly  against  the  base.  The  natural  irregu- 

larities of  the  adjacent  surfaces  of  the  matrix 
and  base  thus  afford  a  sufficient  opening  be- 

tween the  lower  end  of  the  matrix  and  base 

to  permit  air  to  escape  from  between  the  rec-  80 
ord-cylinder  and  matrix.  In  fact,  in  the  ab- 

sence of  anything  to  hold  the  matrix  rigidly 
and  unyieldingly  against  the  base — such,  for 
instance,  as  a  head  in  unyielding  contact 
with  the  opposite  end  of  the  matrix — the  ap-  85 
plication  of  the  pressure  within  the  record 
will  force  the  air  from  between  the  record- 
cylinder  and  base  however  regular  their  ad- 

jacent surfaces  may  be.  The  natural  irreg- 
ularities of  the  adjacent  surfaces,  however,  90 

insure  a  sufficient  vent  when  the  relation  of 
the  head  and  matrix  is  as  described,  and  a 

gear-spindle  E  is  allowed  todropdown  there- 
on. A  weighted  lever  G  is  provided  and 

mounted  upon  the  shaft  gr,  which  carries  a  95 
pinion  H,  raesliing  with  the  rack  e,  which  in 
turn  operates  the  spindle  above  named,  and 
in  connection  with  a  stop-screw  I  determines 
the  position  and  the  amount  of  pressure  with 
which  this  spindle  may  rest  on  the  head.         100 
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It  is  now  desirable  to  soften  the  recorcl-cyl- 
inder  so  that  it  may  be  expanded  out  against 
the  indented  record -surface  of  the  matrix 
and  expand  the  record-cylinder.  In  order 

5  to  accomplish  this,  steam  under  about  thirty 
pounds  pressure  to  the  square  inch  is  forced 
into  the  record-chamber  through  a  supply- 
pipe  J,  which  is  connected,  by  means  of  a 

branch   pipe   J',  with  a  suitable   source  of 
to  steam-supply.  The  steam  is  permitted  to  es- 

cape again  out  through  an  exhaust-pipe  K, 
connected  with  the  outer  air  by  means  of  the 

branch  K'.  The  steam  is  kept  at  a  substan- 
tially uniform  pressure  within  the  record-cyl- 

15  inder  chamber,  so  as  to  by  means  of  its  heat 
and  other  actions  soften  the  record  and  force 
it  out  against  the  inner  indented  surface  of 
the  matrix.  After  this  has  been  accom- 

plished— and  experience  teaches  the  operator 
20  just  how  long  under  certain  pressure  it  takes 

the  steam  to  accomplish  this  result — the 
steam-supplyisshutoff  by  means  of  the  valve 
j  and  a  supply  of  cool  air  under  pressure  is 
permitted  to  enter  through  the  supply-pipe 

25  J  by  opening  the  valve/  on  a  second  branch 
pipe  J^,  which  connects  with  a  source  of  air 
under  pressure  and  keeps  up  practically  the 
same  pressure  as  heretofore,  but  leaves  the 
valve  k  on  the  exhaust-pipe  open,  so  that  all 

30  moisture  and  steam  is  blown  out  of  the  rec- 
ord-chamber, as  above  described.  When 

the  steam  has  been  blown  out,  the  next  step 
is  to  shut  the  valve  k  and  permit  air  un- 

der the  desired  pressure  to  stay  in  the  rec- 
35  ord-ehamber  until  such  blank  record  is  sub- 

stantially forced  into  all  the  indentations 
made  by  the  record  on  the  inner  surface  of 
the  copper  matrix.  As  soon  as  this  has  been 

accomplished  the  air-supp'ly  is  shut  off,  leav- 40  ing  just  enough  air  inside  the  record-cham- 
ber to  cool  the  same,  and  the  exhaust-valve 

k  is  opened  sufficiently  to  permit  the  air  to 
blow  through  under  certain  pressure,  and 
thus  assist  materially  in  cooling  the  record- 

^5  cylinder. 
When  the  duplication  of  the  record-cylin- 

der has  been  completed,  the  spindle  E  is 
raised,  the  head  D  removed,  and  the  matrix, 
with  its  duplicated  record,  removed  from  con- 

50  tact  with  the  apparatus.  The  cooling  of  the 
record-cylinder  also  shrinks  it,  so  that  it  can 
be  easily  removed  from  engagement  with  the 
matrix. 
Whenever  desirable  or  necessary,  the  outer 

55  periphery  of  the  matrix  maybe  backed  by 
plaster-of-paris,  having  a  lead  or  other  me- 

tallic confining-ring  to  give  it  sufficient  ri- 
gidity to  secure  the  duplication  or  reproduc- 

tion of  the  records,  and  this  is  very  clearly 
60  shown  and  described  in  the  patent  above  re- 

ferred to. 

I  claim — 
1.  The  process  of  producing  records  of  the 

class  described,  which  consists  in  placing  a 
65  blank  record-cylinder  adjacent  to  the  record- 

surface  of  an  indented  matrix,  then  forcing 
a  supply  of   heated  fluid   under    pressure  1 

against  the  exposed  surface  of  the  record- 
blank  until  such  record  has  been  softened 

and  forced  into  the  indentations  of  the  ma-  70 
trix,  and  then  furnishing  a  supply  of  cool 
fluid  under  pressure  to  complete  the  produc- 

tion of  the  record,  and  finally  removing  the 
record-cylinder,  substantially  as  described. 

2.  The  process  of  producing  duplicate  pho-  75 
nographic  records,  which  consists  in  placing 
a  blank  record-cylinderadjacent  to  theinner 
indented  surface  of  a  cylindric;il  matrix,  then 
passing  into  the  chamber  formed  inside  the 
record-cylinder  a  supply  of  steam  under  pres-  80 
sure,  furnishing  a  supply  of  cool  fluid  under 
pressure  to  blow  the  steam  out  of  the  said 
record-chamber,  complete  the  production  of 
the  phonographic  record,  and  finally  remov- 

ing the  record-cylinder,  substantially  as  de-  85 scribed. 

3.  The  process  of  producing  phonographic 
records,  which  consists  in  placing  a  blank  rec- 

ord-cylinder within  and  adjacent  to  the  in- 
dented record-surface  of  a  cylindrical  matrix  90 

and  closing  the  ends  of  the  record-cylinder 
so  as  to  provide  an  interior  chamber,  next 
furnishing  a  supply  of  steam  underpressure 
to  such  chamber  and  permitting  it  to  blow 
through  so  as  to  prevent  or  minimize  the  con-  95 
densation  of  the  steam,  furnishing  a  supply 

of  air  under  pressure  to  complete  the  produc- 
tion of  the  record,  and  finally  removing  the 

I'ecord-cylinder,  substantially  as  described. 
4.  The  process  of  producing  records  of  the  100 

class  described,  which  consists  in  placing  a 
blank  record-cylinder  adjacent  to  the  mold- 
surface  of  a  matrix  in  position  to  provide  an 
outlet-opening  communicating  with  the  space 
between  the  record-cylinder  and  the  matrix,   105 
then  closing  the  ends  of  the  record-cylinder 
without  closing  the  opening  communicating 
with  the  space  between  the  record-cylinder 
and  matrix,  then  applying  fiuid  under  pres- 

sure within  and  heat  to  the  record-cylinder,   no 
and  then  applying  a  cool  fluid  to  the  record- 
cylinder,  and  then  removing  the  record-cyl- 

inder, substantially  as  described. 
5.  The  process  of  producing  records  of  the 

class  described,  which  consists  in  placing  a  115 
blank  record-cylinder  adjacent  to  the  mold- 
surface  of  a  matrix  in  position  to  provide  an 
outlet-openingcommunicating  with  the  space 
between  the  record-cylinder  and  the  matrix, 
then  closing  the  ends  of  the  record-cylinder  120 
without  closing  the  opening  communicating 
with  the  space  between  the  record-cylinder 
and  matrix,  then  applying  steam  under  pres- 

sure within  the  record-cylinder,  and  then  ap- 
plying acool  fluid  to  the  record-cylinder,  and  125 

then  removing  the  record-cylinder,  substan- 
tially as  described. 

6.  The  process  of  producing  records  of  the 
class  described,  which  consists  in  placing  a 
blank  record-cylinder  adjacent  to  the  mold-  130 
surface  of  a  matrix  in  position  to  provide  an 
outlet-opening  communicating  with  the  space 
between  the  record-cylinder  and  matrix,  then 
closing  the  ends  of  the  record-cylinder  with- 
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out  closing  the  opening  communicating  with 
the  space  between  the  record-cylinder  and 
matrix,  then  applying  fluid  underpressure  to 
the  record-cjdinder  and  then  removing  the 

5  record-cylinder,  substantially  as  described. 
7.  The  process  of  producing  phonographic 

records,  which  consists  in  placing  a  record- 
blank  adjacent  to  the  mold-surface  of  the 
matrix  in  position  to  provide  an  outlet-open- 

lo  ing  communicating  with  the  space  between 
the  record -blank  and  the  matrix,  then  ar- 

ranging a  movable  head  adjacent  to  the  rec- 
ord-blank so  as  to  form  in  combination  with 

such  blank  a  chamber  without  closing  the 
C5  opening  communicating  with  the  space  be- 

tween the  record-blank  and  matrix,  then  ap- 
plying fluid  under  pressure  within  the  cham- 

ber to  complete  the  production  of  the  record, 

and  then  removing  the  record,  substantially 
as  described.  20 

8.  The  process  of  duplicating  records  of  the 
class  described  that  consists  in  placing  a  blank 
record-cylinder  adjacent  to  the  record-surface 
of  a  matrix,  suppljang  heated  fluid  against 
the  exposed  surface  of  the  blank  record-cyl-  25 
inder  until  such  cjdinder  has  been  softened, 
then  furnishing  a  supply  of  cool  fluid  under 
pressure  to  said  cjiinder  to  complete  the  du- 

plication of  the  record  and  finally  removing 
the  record  -  cylinder,  substantially  as  de-  30 
scribed. 

THOMAS  B.  LAMBERT. 

Witnesses: 
Thomas  F.  Sheridan, 
Brian  F.  Philpot. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  B.  Lambert,  a 

citizen  of  the  United  States,  residing  at  Chi- 
cago, in  tlie  county  of  Cook  and  Slate  of  Illi- 

5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Apparatus  for  Producing 
Duplicate  Phonographic  Reeoi'ds,  of  which 
the  following  is  a  specification. 

This  invention  relates  particularly  to  the 
lo  processes  by  which  the  ordinary  record  now 

used  in  connection  with  phonographs  may  be 
duplicated  any  number  of  times,  and  espe- 

cially to  the  reproduction  of  indestructible 
records,  all  of  which  will  more  fully  herein- 

15  after  appear. 
The  principal  object  of  the  invention  is  to 

provide  a  simple,  economical,  and  efficient 
apparatus  for  producing  duplicate  phono- 

graphic records;  and  theinvention  consists  in 
20  the  features,  combinations,  and  dbtails  of  con- 

struction hereinafter  described  and  claimed. 
The  accompanying  drawing  represents  a 

vertical  sectional  elevation  of  one  style  of  an 
apparatus  constructed    in   accordance  with 

25  my  improvements. 
In  constructing  a  machine  in  accordance 

with  my  improvements  and  using  the  same 
I  provide  a  matrix  A  of  the  desired  size,  shape, 
and  strength  and  which  is  preferably  cylin- 

30  drical  in  contour  and  formed  of  copper  which 
has  been  electroehemically  deposited  upon  a 
wax  cylinder  in  the  manner  shown  and  de- 

scribed in  I'atent  No.  045,920,  issued  to  me 
the  20th  day  of  March,  1900,  and  which  it  is 

35  therefore  unnecessary  to  show  and  describe 
in  detail  here.  The  inner  side  of  this  copper 
matrix  is  provided,  as  is  shown  in  the  above- 
named  patent,  with  a  negative  duplicate  of 
a  record-cylinder,  and  in  order  to  make  du- 

40  plicates  of  the  same  I  place  within  such  ma- 
trix a  blank  record-cylinder  B,  formed  of  cel- 

luloid or  similar  substance.  In  fact,  it  can  be 
formed  of  any  substance  which  is  suscepti- 

ble of  being  softened  by  heat  and  rehardened 
45  by  cooling.  This  blank  record,  which  may 

be  made  of  celluloid  or  other  desirable  mate- 
rial, is,  as  above  stated,  placed  within  the 

matrix,  so  that  the  record  and  matrix  both 
rest  upon  a  base  C  of  the  machine,  which 

50  acts  as  a  closure  for  one  end  of  the  record- 

chamber  h.  A  head  portion  D  is  next  provided 
and  placed  upon  the  record-cylinder  to  com- 

plete the  closure  thereof.  An  air-tight  cham- 
ber, which  I  will  designate  as  the  "record- 

chamber,"  is  thus  formed  within  the  blank  55 
record -cylinder  and  between  the  movable 
head  D  and  the  base  C.  This  movable  head 
should  be  of  such  diameter  as  to  leave  an 
opening  between  it  and  the  matrix  when  the 
head  is  in  contact  with  the  record-ci^linder  at  60 
a  point  within  or  near  the  matrix,  and  the 
opening  should  be  narrower  than  the  thick- 

ness of  the  record  -  cylinder.  The  opening 
will  then  be  closed  and  sealed  by  the  record- 
cylinder  when  pressure  sufficient  to  expand  65 
it  is  applied  within,  and,  as  will  be  readily 
seen,  this  opening  affords  an  outlet  for  the 
air  to  escape  between  the  head  and  matrix 
and  from  between  the  record-cylinder  and 
matrix.  This  arrangement  of  the  head  and  70 
matrix  leaves  the  matrix  to  rest  loosely  upon 
the  base  without  anything  to  hold  it  unyield- 

ingly against  the  base.  The  natural  irregu- 
larities of  the  adjacent  surfaces  of  the  matrix 

and  base  thus  afford  a  sufficient  opening  be-  75 
tween  the  lower  end  of  the  matrix  and  base 

to  permit  air  to  escape  from  between  the  rec- 
ord-cylinder and  matrix.  In  fact,  in  the  ab- 

sence of  anything  to  hold  the  matrix  rigidly 
and  unyieldinglj'  against  the  base — such,  for  8c 
instance, as  ahead  in  unyieldingcoutact with 
the  opposite  end  of  the  matrix — the  applica- 

tion of  the  pressure  within  the  record-cylin- 
der will  force  the  air  from  between  the  rec- 

ord-cylinder and  base  however  regular  their  83 
adjacent  surfaces  may  be.  The  natural  ir- 

regularities of  the  adjacent  surfaces,  how- 
ever, insure  a  sufficient  vent  when  the  rela- 

tion of  the  head  and  matrix  is  as  described.  A 

gear-spindle  E,  slidably  arranged  above  the 
head,  is  allowed  to  drop  down  thereon.  A 
weighted  lever  G  is  provided  and  mounted 
upon  the  shaft  r/,  that  carries  a  pinion  II, 
which  meshing  with  a  rack  e  operates  the  spin- 

dle above  named  and  in  connection  with  a 

stop-screw  I  determines  the  position  and  the 
amount  of  pressure  with  which  this  spindle 
may  rest  on  the  head.  It  is  now  desirable  to 
soften  the  record-cylinder,  so  that  it  may  be 
expanded  outagainsttherecord-surfaceof  the  100 

90 

95 
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matrix.  la  order  to  accomplish  this,  a  fluid, 
preferably  steam  under  about  thirty  pounds 
pressure  to  the  square  inch,  is  forced  into 
the  record-chamber  through  a  pressure-sup- 

5  ply  pipe  J,  which  is  connected  by  means  of 

a  branch  pipe  J'  with  a  suitable  source  of 
steam-supply.  The  steam  is  permitted  to  es- 

cape again  out  through  an  exhaust-pipe  K, 
connected  with  the  outer  air  by  meaus  of 

lo  the  branch  K'.  The  steam  is  kept  at  a  sub- 
stantially uniform  pressure  within  the  record- 

chamber,  so  as  to  by  means  of  its  peculiar 
heating  qualities  and  other  actions  soften  the 
record  and  force  it  out  against  the  inner  in- 

15  dented  surface  of  the  matrix.  After  this  has 
been  accomplished,  and  experience  teaches 
the  operator  just  how  long  under  certain  pres- 

sure it  takes  steam  to  accomplish  this  result, 
the  steam-supply  is  shut  off  by  means  of  the 

20  valve  J,  and  a  supply  of  air  under  pressure  is 
permitted  to  enter  through  the  supply-pipe 
J  by  opening  the  valve/  on  a  second  branch 
pipe  J^,  which  connects  with  a  source  of  air 
under  pressure  and  keeps  up  praetieallj'  the 

25  same  pressure  as  heretofore,  but  leaving  the 
valve  Ic  on  the  exhaust-pipe  open,  so  that  all 
moistureand  steam  are  blown  outof  thecylin- 
der  formed  by  the  record,  as  above  described. 
When  the  steam  has  been  blown  out,  the 

30  next  step  is  to  shut  off  the  valve  h  and  per- 
mit air  under  the  desired  pressure  to  stay  in 

the  record-chamber  until  such  blank  record 
is  substantially  forced  into  all  the  indenta- 

tions made  by  the  record  on   the  inner  sur- 
35  face  of  the  copper  matrix.  As  soon  as  this 

has  been  accomplished  the  air-supply  is  shut 
off,  leaving  just  enough  air  inside  the  I'ecord- 
chamber  to  cool  the  same,  and  the  exhaust- 
valve  h  is  opened  sufficiently  to  permit  the 

40  air  to  blow  through  under  certain  pressure, 
and  thus  assist  materially  in  cooling  the  rec- 

ord-cylinder. When  the  duplication  of  the 
record-cylinder  has  been  completed,  the  spin- 

dle E  is  raised,  the  head  D  removed,  and  the 
45  matrix,  with  its  duplicate  record,  removed 

from  contact  with  the  apparatus.  The  cool- 
ing of  the  record-cjiinder  also  shrinks  it,  so 

that  it  can  be  easily  removed  from  engage- 
ment with  the  matrix. 

50  Whenever  desirable  or  necessary,  the  outer 
I)eriphery  of  the  matrix  may  be  backed  by 
plaster-of-paris,  having  a  lead  or  other  me- 

tallic conflning-ring  togive  it  sufficient  rigid- 
ity to  secure  the  duplication  or  reproduction 

55  of  the  records,  and  this  is  very  clearly  shown 
and  described  in  the  patent  above  referred  to. 

I  claim — 
1.  In  an  apparatus  for  producing  records  of 

the  class  described,  the    combination  of  a 
60  frame,  a  cylindrical  matrix  arranged  therein, 

a  base  portion  and  a  head  portion  arranged 
at  each  end  of  the  matrix  and  adapted  to 
hold  a  blank  record-C3dinder  within  the  ma- 

trix, forming  in  connection  with  and  within 
65  the  record-cylinder  an  air-tight  chamber  and 

arranged  to  leave  a  passage  for  air  adjacent 
to  the  matrix  and  outside  of  the  record-cyl- 

inder, and  means  for  admitting  fluid  under 
pressure  into  the  chamber  within  the  record- 
cylinder,  substantially  as  described.  70 

2.  In  an  apparatus  for  producing  records  of 
the  class  described,  the  combination  of  a 
frame,  a  cylindrical  matrix  arranged  therein, 
a  stationary  base,  and  a  movable  head  portion 
arranged  at  each  end  of  the  matrix  and  adapt-  75 
ed  to  hold  a  blank  record-cylinder  within  such 
matrix,  forming  in  connection  with  and  with- 

in the  record-cylinder  an  air-tight  chamber 
and  arranged  to  also  form  adjacent  to  the 
matrix  and  outside  of  the  record-cylinder  a  80 
passage  for  the  outlet  of  air  from  within  the 
matrix,  means  for  admitting  fluid  underpres- 

sure into  the  chamber  within  the  record-cyl- 
inder, and  means  for  holding  the  movable 

head  in  operative  contact  therewith,  substan-  85 
tially  as  described. 

3.  In  an  apparatus  for  producing  records  of 
the  class  described,  the  combination  of  a 
frame,  an  open  cjdindrical  matrix  arranged 
therein  provided  with  indentations  upon  its  90 
inner  surface,  a  base  portion  and  a  head  por- 

tion arranged  at  each  end  of  the  matrix  and 
adapted  to  partially  close  the  same  and  hold 
a  blank  record-cylinder  within  such  matrix 
in  position  to  be  operated  upon  and  also  form-  95 
ingin  connection  with  and  within  such  record- 
cylinder  an  air-tight  chamber,  means  for  ad- 

mitting heated  fluid  under  pressure  into  the 
chamber  within  the  record-cylinder,  means 
for  permitting  such  fluid  to  escape,  and  means  ico 
for  admitting  cool  fluid  within  such  chamber, 
substantially  as  described. 

4.  In  an  apparatus  for  producing  records  of 
the  class  described,  the  combination  of  a  cy- 

lindrical matrix,  a  base  portion,  and  a  head  105 
portion  arranged  at  the  ends  of  the  matrix 
and  adapted  to  hold  a  blank  record-cylinder 
within  the  matrix  and  close  the  ends  of  such 

C3'linder  forming  in  connection  therewith  a 
closed  interior  chamber,  one  of  such  inclosing  110 
end  portions  being  out  of  contact  with  the 
matrix,  substantially  as  described. 

5.  In  an  apparatus  for  producing  records  of 
the  class  described,  the  combination  of  an 

open  cylindrical  matrix,  a  base  portion  ar-  115 
ranged  at  one  end  thereof  and  in  contact  with 
the  end  of  a  blank  record-cylinder  to  be  op- 

erated upon,  a  head  portion  arranged  in  con- 
tact with  the  other  end  of  the  blank  record- 

cylinder  and  in  connection  with  such  eylin-  120 
der  and  the  base  forming  a  chamber  within 
the  record-cylinder,  and  means  for  furnish- 

ing a  supply  of  fluid  under  pressure  into  the 
chamber,  substantially  as  described. 

6.  In  an  apparatus  for  producing  records  of  125 
the  class  described,  the  combination  of  an 

open  cylindrical  matrix,  a  base  portion  ar- 
ranged at  one  end  thereof  and  in  contact  with 

the  end  of  a  blank  record-cylinder  to  be  op- 
erated upon,  a  head  portion  in  contact  with  130 

the  other  end  of  the  blank  record-cylinder 
and  in  connection  with  such  cylinder  and  the 
base  forming  a  chamber  within  the  record- 
cylinder,and  a  pipecommunieating  with  such 
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chamber  adapted  to  form  a  passage  for  the 
admission  of  fluid  under  pressure  thereto, 
substantially  as  described. 

7.  In  an  apparatus  for  producing  records  of 
5  the  class  described,  the  combination  of  an 

open  cylindrical  matrix,  a  base  portion  ar- 
ranged at  one  end  thereof  and  in  contact  with 

the  end  of  a  blank  record-cylinder  to  be  op- 
erated upon,  a  head  portion  arranged  in  con- 

To  tact  with  the  other  end  of  the  blank  record- 
cylinder  and  adapted  to  form  an  outlet-pas- 

sage communicating  with  the  space  between 
the  record-cylinder  and  matrix  and  form  in 
connection  with  the  record-cylinder  and  base 

IS  a  chamber  within  such  cylinder,  means  for 
holding  the  head  in  engagement  with  the  rec- 

ord-cylinder, and  means  for  furnishing  a  sup- 
ply of  fluid  under  pressure  to  the  chamber, 

substantially  as  described. 
20  S.  In  an  apparatus  for  producing  records  of 

the  class  described,  the  combination  of  an. 
open  cylindrical  matrix,  a  base  portion  ar- 

ranged at  one  end  thereof  and  in  contact  with 
the  end  of  a  blank  record-cylinder  to  be  op- 

25  erated  upon,  a  head  portion  arranged  in  con- 
tact with  the  other  end  of  the  blank  record- 

cylinder  and  adapted  to  form  an  outlet-pas- 
sage communicating  with  the  space  between 

the  record-cylinder  and  matrix  and  form  in 
30  connection  with  the  record-cylinder  and  base 

a  chamber  within  such  cylinder,  a  spindle  op- 
erating against  the  head  portion  to  hold  it  in 

engagement  with  the  record,  and  a  pipe  lead- 
ing into  one  end  of  the  chamber  for  furnish- 

35  ing  a  supply  of  fluid  underpressure,  substan- 
tially as  described. 

9.  In  an  apparatus  for  producing  records  of 
the  class  described,  the  combination  of  an 
open  cylindrical  matrix,  a  base  portion  ar- 

40  ranged  at  one  end  thereof  and  in  contact  with 
the  end  of  a  blank  record-cylinder  to  be  op- 

erated upon,  ahead  portion  arranged  in  con- 
tact with  the  other  end  of  the  blank  record- 

cylinder  and  adapted  to  form  an  outlet-pas- 
45  sage  communicating  with  the  space  between 

the  record-cylinder  and  matrix  and  form  in 
connection  with  the  record-cylinder  and  base 
a  chamber  within  such  cylinder,  means  for 
holding  the  head  in  engagement  with  the  rec- 

50  ord-cylinder  independently  of  the  matrix,  a 
pipe  communicating  with  such  chamber  and 
forming  a  passage  for  the  admission  of  Huid 
under  pressure  thereto,  and  an  exhaust-pipe 
also  communicating  with  such  chamber  to  per- 

55  mit  the  fluid  to  escape  therethrough,  substan- 
tially as  described. 

10.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  an 
open  cylindrical   matrix,  a  base  portion  ar- 

60  ranged  at  one  end  thereof  and  in  contact  with 
the  end  of  a  blank  record-cylinder  to  be  op- 

erated upon,  a  head  portion  arranged  in  con- 
tact with  the  other  end  of  the  blank  record- 

cylinder  and  adapted  to  form  an  outlet-pas- 
65  sage  communicating  with  the  space  between 

the  record-cylinder  and  matrix  and  form  in 
connection  with  the  record-cylinder  and  base 

a  chamber  within  such  cylinder,  means  for 
holding  the  head  in  engagement  with  thje 
record-cylinder  independently  of  the  matrix,  70 
a  supply -pipe  for  furnishing  steam  under 
pressure  to  one  end  of  the  record- chamber, 
an  exhaust-pipe  connected  with  the  record- 
chamber  for  permitting  the  steam  to  blow 
therethrough  and  exhaust  therefrom,  and  a  75 
branch  pipe  connected  with  the  supply-pipe 
for  furnishing  a  supply  of  air  under  pressure 
to  the  record-chamber,  substantially  as  de- 
scribed. 

11.  In  an  apparatus  for  producing  records  80 
of  the  class  desci'ibed,  the  combination  of  an 
open  cylindrical  matrix  provided  with  sound- 
record  indentations  thereon,  a  base  portion 
arranged  at  one  end  thereof  and  in  contact 
with  the  end  of  the  blank  record-cylinder  to  85 
be  operated  upon,  a  movable  head  portion 
arranged  in  contact  with  the  other  end  of  the 
blank  record-cylinder  and  adapted  to  form 
an  outlet  communicating  with  the  space  be- 

tween the  record-cylinder  and  matrix  and  in  90 
connection  with  such  cylinder  and  the  base 

forming  a  chamber  within  such  record -cylin- 
der, and  a  pipe  arranged  to  communicate 

with  the  chamber  and  form  a  passage  for  the 
admission  of  fluid  under  pressu?-e  thereto,  95 
substantially  as  described. 

12.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  an 

open  cylindrical  matrix  provided  with  sound- 
record  indentations  thereon,  a  base  portion  icc 
arranged  at  one  end  thereof  and  in  contact 
witli  the  end  of  the  blank  record-cylinder  to 
be  operated   upon,  a  movable  head  portion 
arranged  in  contact  with  the  other  end  of  the 
blank  record-cylinder  and  adapted  to  form  105 
an  outlet  communicating  with  the  space  be- 

tween the  record-cylinder  and  matrix  and  in 
connection  with  such  cylinder  and  the  base 
forming  a  chamber  within  such  record-cylin- 

der, a  pipe  arranged  to  communicate  with  no 
such  chamber  and  form  a  passage  for  the  ad- 

mission  of  steam    under  pressure   thereto, 
means  for  exhausting  steam  from  the  cham- 

ber, and  means  for  furnishing  a  supply  of 
cool  fluid  to  such  ehamber,snbstantially  as  de-  115 
scribed. 

13.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  an 
open  cylindrical  matrix,  a  base  portion  ar- 

ranged at  one  end  thereof  and  in  contact  120 
with  the  end  of  a  blank  record-cylinder  to  be 
operated  upon,  the  head  portion  arranged  in 
contact  with  the  other  end  of  the  blank  rec- 

ord-cylinder and  provided  with  means  for 
holding  the  end  of  such  cylinder  in  operative  125 
contact  with  such  head  while  such  end  is  out 

of  contact  with  the  matrix  and,  in  connec- 
tion with  such  cylinder  and  the  base,  form- 
ing a  chamber  within  the  record-cj^linder, 

and  means  for  furnishing  a  supplj'  of  fluid  130 
under  pressure  into  the  chamber,  substan- 

tially as  described. 
14.  In  an  apparatus  for  producing  records 

of  the  class  described,  the  combination  of  an 
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open  cylindrical  matrix,  a  base  portion  ar- 
ranged at  one  end  thereof  and  in  contact  with 

the  end  of  a  blank  record-cylinder  to  be  op- 
erated upon,  a  head  portion  in  contact  with 

5  the  other  end  of  the  blank  record-cylinder  and , 
in  connection  with  such  cylinder  and  the  base 
forming  a  chamber  within  the  record-cylin- 

der, means  for  holding  each  of  the  ends  of 
such  cylinder  in  operative  contact  with  the 

lo  cylinder-holding  end  portion  while  such  cyl- 
inder end  is  out  of  contact  with  the  matrix, 

and  a  pipe  communicating  with  such  cham- 
ber adapted  to  form  a  passage  for  the  admis- 

sion of  fluid  under  pressure  thereto,  substan- 
15  tially  as  described. 

15.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  an 

open  cj'lindrieal  matrix,  a  base  portion  ar- 
ranged at  one  end  thereof  and  in  contact  with 

20  the  end  of  a  blank  record-cjiinder  to  be  op- 
erated upon,  a  head  portion  arranged  in  con- 

tact with  the  other  end  of  the  blank  record- 
cylinder  and  adapted  to  form  an  outlet-pas- 

sage communicating  with  the  space  between 
25  the  record-cylinder  and  matrix  and  form  in 

connection  with  the  record-cylinder  and  base 
an  innermost  chamber  within  such  cylinder, 
means  for  holding  the  head  in  engagement 
with  the  record-cyliuderindependentlj'  of  the 

30  matrix,  and  means  for  furnishing  a  supply  of 
fluid  underpressure  to  the  chamber,  substan- 

tially as  described. 
16.  In  an  apparatus  for  producing  records 

of  the  class  described,  the  combination  of  an 
35  open  cylindrical  matrix  provided  with  sound- 

record  indentations  thereon,  a  base  portion 
arranged  at  one  end  thereof  and  in  contact 
with  the  end  of  the  blank  record-cylinder  to 
be  operated  upon,  a  movable  head  portion  ar- 

40  ranged  in  contact  with  the  other  end  of  the 
blank  record-cylinder  and  out  of  contact  with 
the  matrix  and  forming  in  connection  with 
the  base  and  cylinder  a  chamber,  such  head 
portion  being  provided  with  means  for  hold- 

45  ing  the  end  of  such  cylinder  in  operative  con- 
tact with  the  head  independently  of  the  ma- 

trix to  form  a  temporary  passage  between  the 
cylinder  and  matrix,  and  a  pipe  arranged  to 
communicate  with  the  chamber  and  form  a 

50  passage  for  the  admission  of  fluid  under  pres- 
sure thereto,  substantially  as  described. 

17.  In  an  apparatus  for  producing  records 
•     of  the  class  described,  the  combination  of  an 

open  cylindrical  matrix  provided  with  sound- 
55  record  indentations  thereon,  a  base  portion 

arranged  at  one  end  thereof  and  in  contact 
with  the  end  of  the  blank  record-cylinder  to 
be  operated  upon,  a  movable  head  portion 
arranged  in  contact  with  the  other  end  of  the 

60  blank  record  -  cylinder  and,   in  connection 
with  such  cylinder  and  the  base,  forming  a 
chamber  within  such  record-cylinder,  such 
head  portion  being  provided  with  means  for 
holding  the  end  of  the  cylinder  in  operative 

65  contact  with  the  head  independently  of  the 
matrix,  a  pipe  arranged  to  communicate  with 
such  chamber  and  form  a  passage  for  the  ad- 

mission of  steam   under   pressure   thereto, 
means  for  exhausting  steam  from  the  cham- 

ber, and  means  for  furnishing  a  supply  of  70 
cool  fluid  to  such  chamber,  substantially  as 
described. 

18.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  a 
base  portion  adapted  to  receive  and  hold  an  75 
indented  matrix,  a  matrix  mounted  upon  such 
base  and  arranged  to  encircle  the  cylinder  to 
be  operated  upon,  means  for  forming  a  rec- 

ord-chamber in  connection  with  the  blank 
record,  means  for  furnishing  a  supply  of  80 
steam  under  pressure  to  the  record-chamber, 
and  means  for  furnishing  a  supply  of  air  to 
the  same  chamber,  substantially  as  described. 

19.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  a  85 
base  portion  adapted  to  receive  and  hold  a 
cylindrical  matrix  containing  a  blank  record- 
cylinder  and  close  one  end  of  the  chamber 
formed  within  such  record-cylinder,  a  matrix 
provided  with  indentations  upon  its  inner  90 
surface,  a  head  portion  arranged  to  close  the 
other  end  of  the  record-cylinder,  means  for 
holding  the  head  in  engagement  with  the  rec- 

ord, and  means  for  furnishing  a  supply  of 
steam  under  pressure  to  the  chamber  formed  95 
by  the  record  -  blank,  substantially  as  de- 
scribed. 

20.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  a 
base  portion  adapted  to  receive  and  hold  a  loc 
cylindrical  matrix  containing  a  blank  record- 
cylinder  and  arranged  to  close  one  end  of  the 
chamber  formed  within  such  record-cylinder, 
a  matrix  provided  with  indentations  upon  its 
inner  surface,  a  head  portion  for  closing  the  105 
other  end  of  the  record-cylinder,  a  spindle 
operating  against  the  head  portion  to  hold  it 
in  engagement  with  the  record,  and  a  pipe 
leading  into  one  end  of  the  cylindrical  cham- 

ber for  furnishing  a  supply  of  steam  under  no 
pressure,  substantially  as  described. 

21.  In  an  apparatus  for  producing  records 
of  the  class  described,  the  combination  of  a 
base  portion  adapted  to  receive  and  hold  a  cy- 

lindrical metallic  matrix  containing  a  blank  115 
record -cylinder  and  arranged  to  close  one 
end  of  the  record  -  chamber  formed  within 
such  record-cylinder,  a  matrix  provided  with 
indentations  upon  its  inner  surface,  a  head 
portion  for  closing  the  other  end  of  the  rec-  120 
ord-cylinder,  a  spindle  operating  against  the 
head  portion  to  hold  it  in  engagement  with 
the  record,  a  pipe  leading  into  one  end  of  the 
record-chamber  for  furnishing  a  supply  of 

steam  under  pressure,  and  means  for  furnish-  125 
ing  a  supply  of  air  to  the  cylindrical  record- 
chamber  above  described, substantially  as  de- 
scribed. 

22.  In  an  apparatus  for  forming  records  of 
the  class  described,  the  combination  of  a  base  130 

portion  adapted  to  receive  and  hold  a  cylin- 
drical matrix  carrjing  a  blank  record  and 

close  one  end  of  the  chamber  formed  within 
the  blank  record-cylinder,  a  matrix  provided 
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with  indentations  on  its  inner  surface,  a  head 
portion  for  closing  the  other  end  of  the  rec- 

ord-cylinder, a  spindle  arranged  to  contact 
the  head  portion,  a  weighted  lever  for  operat- 

5  ing  the  spindle  and  holding  it  at  a  predeter- 
mined pressure  against  the  head,  a  pipe  for 

furnishing  a  supply  of  steam  under  pressure 
to  one  end  of  the  record-chamber,  and  an  ex- 

haust-pipe connected  with  the  cylindrical 
lo  record-chamber  to  permit  the  steam  to  blow 

therethrough  and  exhaust  therefrom,  sub- 
stantially as  described. 

23.  In  an  apparatus  for  forming  records  of 
the  class  described,  the  combination  of  a  base 

15  portion  adapted  to  receive  and  hold  a  cylin- 
drical matrix  and  blank  record-cylinder  and 

close  one  end  of  the  record-chamber  formed 
within  the  blank  record-cylinder,  a  matrix 
within  which  such  cylinder  is  mou  nted ,  a  head 

2o  portion  for  closing  the  other  end  of  the  rec- 
ord-cylinder, a  spindle  arranged  to  contact 

the  head  portion,  a  weighted  lever  for  operat- 
ing the  spindle  and  holding  it  at  predeter- 

mined pressure  against  the  head,  a  supply- 
25  pipe  for  furnishing  a  supply  of  steam  under 

pressure  to  one  end  of  the  record-chamber, 
an  exhaust-pipe  connected  with  the  record- 
chamber  to  permit  the  steam  to  blow  there- 

through and  exhaust  therefrom,  and  a  branch 
30  pipe  connected  with  the  supply-pipe  for  fur- 

nishing a  supply  of  air  under  pressure  to  the 
record-chamber,  substantially  as  described. 

24.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  matrix  having  a  blank 

35  record-cylinder  therein  to  be  operated  upou, 
a  base  portion  arranged  at  one  end  of  the 
blank  record-cylinder  and  extending  outward 
radially  of  such  cylinder  beyond  the  inner 
walls  thereof,  a  head  portion  arranged  at  the 

40  other  end  of  the  blank  record-cylinder  and 
extending  outward  radially  of  such  cylinder 
beyond  the  inner  wall  thereof  to  close  the 
end  of  such  cylinder  for  forming  a  pressure- 
chamber  therein,  and  means  for  admitting 

45  fluid  under  pressure  to  such  chamber,  sub- 
stantially as  described. 

25.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  base  portion  arranged  at 
one  end  of  a  blank  record-cylinder  to  close  the 

50  end  of  such  cylinder,  a  head  portion  movable 
independently  of  such  base  arranged  at  the 
other  end  of  the  blank  record-cylinder  to  close 
such  end  and  form  in  connection  with  the 

base  and  cylinder  a  chamber,  a  matrix  ar- 
ranged outside  of  the  record-cylinder,  and  55 

means  for  admitting  fluid  under  pressure  to 
the  chamber  formed  within  the  record-cylin- 

der, substantially  as  described. 
26.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  base  portion  arranged  at  60 
one  end  of  a  blank  record-cylinder  to  close  the 
end  thereof  and  adapted  to  support  a  matrix 
thereon,  a  matrix  mounted  upon  such  base 
outside  of  the  record-cylinder,  a  head  portion 
arranged  at  the  other  end  of  the  blank  record-  65 
cylinder  for  closing  such  end  and  forming  in 
connection  with  the  base  and  record-cylinder 
a  chamber,  and  means  for  admitting  fluid  un- 

der pressure  to  such  chamber,  substantially 
as  described.  70 

27.  In  an  apparatus  of  the  class  described, 
the  combination  of  a  base  portion  arranged  at 
one  end  of  a  blank  record-cylinder  to  close 
such  cylinder,  a  matrix  mounted  upon  such 
base  and  arranged  to  surround  the  cylinder,  75 
a  head  portion  movable  independently  of  the 
base  arranged  at  the  other  end  of  the  blank 
record-cylinder  for  closing  such  end  and  f  orm- 
ing  in  connection  with  the  base  and  record- 
cylinder  a  pressure-chamber,  means  for  sup-  80 
plying  heated  fluid  under  pressure  to  such 
chamber,  means  for  exhausting  such  fluid 
therefrom,  and  means forsupplyingcoolfluid 
under  pressure  to  such  chamber,  substan- 

tially as  described.  85 
28.  In  an  apparatus  of  the  class  described, 

the  combination  of  a  base  portion  arranged  at 
one  end  of  a  blank  record-cylinder  and  ex- 

tending outwardly  radially  of  such  cylinder 
beyond  its  inner  wall  to  close  the  end  thereof,  90 
a  head  portion  movable  independently  of  the 
base  arranged  at  the  other  end  of  the  blank 
record-cylinder  aud  extending  outward  ra- 

dially of  such  cylinder  beyond  its  inner  wall 
to  close  the  end  thereof  for  forming  a  pres-  95 
sure -chamber  within  such  cylinder,  means 
for  admitting  steam  under  pressure  to  such 
chamber,  means  for  exhausting  such  steam 
therefrom,  and  means  for  admitting  air  un- 

der pressure  thereto,  substantially  as  de-  loc 
scribed. 

THOMAS  B.  LAMBERT. 

Witnesses: 
Thomas  F.  Sheripan, 
Brian  F.  Philpot. 
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No.  742,666. Patented  October  27,  1903. 

United  States  Patent  Office, 

ELDRIDGE  R.  JOHNSON,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR 
TO  VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW 
JERSEY. 

REPRODUCER-SUPPORT  FOR  GRAMOPHONES. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  742,666,  dated  October  27,  1903. 

Application  filed  August  8,  1900.    Serial  No.  26,279.    (No  model.) 

To  all  whoin  it  may  concern: 
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  certain  new  and  useful 
Improvements  in  Reproducer- Supports  for 
Gramophones,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  drawings,  forming 

ro  part  of  this  specification. 
This  invention  relates  to  certain  improve- 

ments in  gramophones,  and  more  particu- 
larly to  the  mechanism  for  supporting  the  re- 

producer and  its  horn. 
15       The  object  of  the  said  invention  is  to  pro- 

vide improved  means  for  holding  the  "sound- 
box" to  its  supporting-arm  and  mechanism 

for  clamping  the  horn  to  the  sound-box. 
The  invention  consists  in  the  construction 

20  and  arrangement  substantially  as  herein  set 
forth,  and  fully  pointed  out  in  the  claims. 

Referring  to  the  accompanying  drawings, 
which  form  a  part  of  this  specification,  and 
in  which  similar  letters  of  reference  are  used 

25  to  indicate  similar  parts.  Figure  1  is  a  side 
elevation  of  a  gramophone  having  my  im- 

provements applied  thereto.  Fig.  2  is  a  plan 
view  illustrating  the  reproducing  mechanism 
in  position  on  its  supporting-arm,  a  portion 

50  of  the  supporting-arm  and  horn  being  omit- 
ted. Fig.  3  is  a  detail  view  showing  the  re- 

producer-arm and  clamp  in  elevation  and  the 
tubular  section  of  the  sound-box  and  horn  in 
section. 

35  In  the  said  drawings,  A  designates  the  cas- 
ing containing  the  motor  mechanism,  and  B 

the  revolving  turn-table  which  supports  the 
record  C. 

Extending  from  one  side  of  the  casing  A  is 
40  a  bracket-arm  D,  carrying  on  its  outer  end  a 

"  sleeve  cZ,  in  which  is  pivotally  mounted  a  bi- 
furcated arm  d' ,  which  has  the  reproducer- arm  E  pivoted  thereto. 

On  the  inner  end  of  the  reproducer-arm  E, 

45  I  secure  a  flat  plate  g,  having  a  split  ring  g' , 
formed  integral  therewith  and  extending  out 
beyond  the  end  of  the  arm  E,  the  inner  diam- 

eter of  the  said  ring  g'  being  of  a  size  suffi- 
cient to  snugly  fit  the  tubular-section  7i  of  the 

50  reproducer  or  sound-box  H,  so  that  when  the 

section  o  is  forced  into  the  ring  g'  the  said 
ring  will  firmly  bind  against  this  portion  of 
the  reproducer  and  hold  it  in  position.  On 
the  top  of  the  arm  E,  I  secure  a  spring-clamp 
I,  secured  to  the  said  arm  E  hy  means  of  the  ̂ ^5 
screws  /.  The  free  end  of  the  arm  E  is  bent 
in  circular  form  and  has  secured  to  its  end  a 

solid  piece  of  metal  i',  in  which  is  a  screw- 
threaded  aperture  adapted  to  ref^eive  the 
lowerendof  an  adjusting-screw  J.  The  upper  6cj 
portion  of  the  screw  J  passes  through  an  ap- 

erture in  the  upper  portion  of  the  clamp  I,  as 
clearlj'  illustrated  in  Fig.  3  of  the  drawings. 
Thus  when  the  sound-box  is  placed  in  the 

support  g'  the  tubular  section  h  of  said  sound-  65 
box  also  extends  through  the  circular  portion 
of  the  spring-clamp  I,  and  when  the  end  of 
the  horn  ?  is  placed  over  this  tubular  section 
h  it  also  passes  in  the  circular  portion  of  the 
spring-clamp  I,  and  by  regulating  the  adjust-  70 
ing-screw  J  the  band  I  is  caused  to  bind  the 
horn-section  and  the  sound-box  section  to- 

gether, and  thus  form  a  tight  connection  and 
a  firm  support  for  these  parts.  The  elbow  I 
on  the  inner  end  of  the  horn  is  generally  made  75 
of  leather  and  is  of  a  size  sufficient  to  snugly 
embrace  the  tubular  section  of  the  sound-box; 
but  from  constant  usage  this  leather  tube 
stretches  and  does  not  engage  with  sufficient 
degree  of  firmness  to  hold  it  in  position,  and  80 

consequently  verj-  often  has  to  be  tied  or 
wrapped  with  wire,  which  is  inconvenient 

and  unsighth'.  My  spring-clamp  above  de- 
scribed obviates  any  such  difficulties  and 

firmly  holds  the  end  of  the  horn  to  the  sound-  85 
box  and  also  helps  to  support  the  sound-box 
in  its  operative  position.  By  unscrewing  the 
screw  J  the  spring-band  I  is  expanded,  and 
the  horn  and  sound-box  can  be  immediately 
removed.  90 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 1.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm  and  reproducer,  of  95 
a  plate  secured  to  the  free  end  of  the  arm  hav- 

ing its  end  projecting  beyond  the  same,  the 
said  end  being  provided  with  a  circular  open- 

ing to  hold  the  tubular  portion  of  the  repro- 
ducer and  being  .split  to  form  spring  clamp-  100 
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ing-sections,  a  spring-band  also  secured  to 
said  arm  and  means  for  clamping  said  spring- 
band,  substantially  as  described. 

2.  In  a  talking-machine,  the  combination 
5  with  a  reproducer-arm  and  reproducer,  of  a 

horn,  a  flexible  connection  between  said  horn 
and  reproducer,  a  plate  secured  to  the  free 
end  of  the  arm  having  its  end  projecting  be- 

yond the  same  the  said  end  being  provided 
lo  with  a  circular  opening  to  hold  the  tubular 

portion  of  the  reproducer  and  being  split  to 

form  spring  clamping-sections,  a  spring-band 
also  secured  to  said  arm  and  means  for  clamp- 

ing said  spring-band  about  said  flexible  con- 
nection and  tubular  portion  of  the  repro-  15 

ducer,  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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United  States  Patent  Office. 

PETER  WEBER,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW  JERSEY 
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SPECIFICATION  fonning  part  of  Letters  Patent  No.  744,266,  dated  November  17,  1903. 

Application  filed  Febrnary  6, 1901.    Serial  No.  46,168.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citizen 

of  the  United  States,  residing  at  East  Orange, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  a  certain  new  and  useful 
Improvement  in  Phonographic  Recorders  and 
Reproducers,  (Case  A,)  of  which  the  follow- 

ing is  a  description. 
My  Invention  relates  to  improvements  in 

lo  phonographic  recorders  and  reproducers;  and 

my  object  is  to  pi'ovide  details  of  improve- 
ments in  these  devices  for  cheapening  their 

cost  of  production  and  increasing  their  effect- 
iveness. 

IS  In  order  that  my  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  illus- 
2o  trating  a  phonographic  reproducer  embody- 

ing my  present  improvements,  and  Fig.  2  a 
bottom  view  of  the  same. 

In  both  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals 

25  of  reference. 
The  body  1  of  the  recorder  or  reproducer  is 

annular  and  is  provided  with  an  upwardly- 
flaring  dislv  top  2,  having  a  neck  3  for  attach- 

ment to  the  usual  speaking  or  listening  tubes. 
30  These  parts  are  preferably  cast  in  a  single 

piece,  whereas  at  the  present  time  it  is  the 
custom  to  make  the  body  1  separate  from  the 
disk  2  and  to  secure  such  parts  together  by  a 
clamping-ring.    Thediaphragm4,made,  pref- 

35  erably,  of  glass,  is  supported  within  the  body 
1  between  rubber  gaskets  5  5  and  held  in 
place  by  means  of  a  clamping-ring  6,  which 
engages  threads  cut  on  the  interior  of  the 
body,  said  clamping-ring  engaging  a  washer 

40  7,  so  that  the  clamping-ring  may  be  rotated 
without  affecting  the  gaskets.  This  makes 
a  very  cheap,  simple,  and  effective  construc- 

tion. The  compensating  weight  8  may  be  of 
any  suitable  type,  and  to  which  is  pivoted 

45  the  lever  9,  carrying  the  recording  or  repro- 
ducing stylus  10,  said  lever  being  connected 

to  the  diaphragm  by  a  link  11  in  the  usual 

way.     The  compensating  weight  is  provided 
with  two  ears  12  12,  which  are  pivoted  on  a 
pin  13,  passed  through  the  head  14  of  a  screw  50 
15,  the  latter  engaging  the  body  1,  as  shown. 
By  first  pivoting  the  compensating  weight  on 
the  head  14  the  screw  15  may  be  engaged  with 
the  body  1  without  being  screwed  entirely 
home,  whereby  the  compensating  weight  will  55 
be  free  to  partake  of  slightlateral  movements 
(when  used  in  connection  with  the  reproducer) 
in  order  that  the  record  may  be  properly 
tracked.     At  the  other  end  the  counteracting- 
weight  is  supported  within  a  loop  16,  having  60 
a  sufficient  horizontal  width  to  permit  the  lat- 

eral movements  in  reproducing  to  take  place. 
When,  however,  the  device  is  used  as  a  re- 

corder, the  loop  may  be  in  the  nature  of  ver- 
tical guides  to  prevent  lateral  movements,  as  65 

will  be  understood. 

Having  now  described  mj' invention,  what 
Iclaim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is  as  follows: 

1.  In  a  device  of  the  class  described,  the  70 
combination  with  an  inclosing  body  and  a 
diaphragm  carried  thereby,  of  a  counteract- 
ing-weight,  a  lever  pivoted  to  said  weight  and 
connected  with  the  diaphragm,  a  stylus  car- 

ried by  said  lever,  and  a  threaded  shank  en-  75 
gaging  the  body  and  to  which  the  weight  is 
pivoted,  substantially  as  set  forth. 

2.  In  a  device  of  the  class  described,  the 
combination  with  an  inclosing  body  and  a 
diaphragm  carried  thereby,  of  a  counteract-  80 
ing-weight,  a  lever  pivoted  to  said  weight  and 
connected  with  the  diaphragm,  a  stylus  car- 

ried by  said  lever,  a  threaded  shank  engag- 
ing the  body  and  to  which  the  weight  is  piv- 

oted, and  a  loop  for  supporting  the  other  ex-  85 
tremity  of  said  weight,  substantially  as  set 
forth. 

This  speci  fieation  signed  and  witnessed  this 
30th  day  of  January,  1901. 

PETER  WEBER. 

Witnesses: 
Harry  F.  Miller, 
J.  H.  MORAN. 







No.  744,267.  PATENTED  NOV.  17,  1903. 
P.  WEBER. 

PHONOGRAPHIC  REPEATING  MECHANISM. 
APPLICATION  PILED  APE.  14,  1903. 

   2  SHEETS-SHEET  1. 
NO  MODEL. 

e 

C^^   :_ 

e 

-^ 

-^ 

Witnesses  s 

C'it--«-t' 

Inventor 

(%U*<^.  Y  ^^ a^^L.«..,-<_v<.    ̂ '^^t-^. 

Attomev. 

THE  NORRIS  PETEflS  CO  .  PMOTO-LITHO  , 





7  y  s  ■'  ̂  / 

No.  744,267. 

NO  MODEL. 

PATENTED  NOV.  17,  1903. 
P.  WEBER. 

PHONOGRAPHIC  REPEATING  MECHANISM. 
APPLIOATION  FILED  APE.  14,  1903. 

2  SHEETS-SHEET  2. 

.^3 

^.S
 

.2^ 

-^- ^=^, 

^/!  -^ ^.
^ 

^ S^ 

        -
O 

^■■^
> 

& 

.s 
_^^ 

j/i 

Witnesses: Inventor 

GUv^^^^j^ Attorney 



No.  744,267. Patented  November  17,  1903. 

.United  States  Patent  Office, 

PETER  WEBER,  OF  ORANGE,  NEW  JERSEY,  ASSIGNOR,  BY  MESNE  ASSIGN- 
MENTS, TO  NEW  JERSEY  PATENT  COMPANY,  OF  ORANGE,  NEW  JER- 

SEY, A  CORPORATION  OF  NEW  JERSEY. 

PHONOGRAPHIC  REPEATING   MECHANISM, 

SPECIFICATION  forming  part  of  Letters  Patent  No.  744,267,  dated  November  17,  1903. 

ipplicatioD  filed  April  14,  1903.    Serial  No.  152,484.    (No  model,) 

IS 

20 

2  5/ 

I 

S5 

I 

\ 

40 

45 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citizen 

of  the  United  States,  residing  at  Orange,  in 
the  county  of  Essex  and  State  of  New  Jersey, 
have  invented  a  certain  new  and  useful  Im- 

provement in  Phonographic  Repeating  Mech- 
anism, of  which  the  following  is  a  description. 

My  invention  relates  to  various  new  and 
useful  improvements  in  phonographic  repeat- 

ing mechanism  by  means  of  which  the  repro- 
iducer  may  be  returned  toward  its  starting 

jposition  to  the  extent  of  a  few  threads,  where- 
iby  a  part  of  the  record  may  be  repeated. 

The  improvements  are  particularly  de- 
signed for  use  in  connection  with  phono- 
graphs intended  for  the  study  of  languages 

or  when  phonographic  dictation  is  to  be  tran- 
scribed. 

My  object  is  to  provide  a  simple  and  eifi- 
cient  device  for  the  purpose  and  one  which 
can  be  readily  applied  to  existing  types  of 
phonographs  and  other  talking -machines. 
At  the  same  time  the  device  is  neat  and  at- 

tractive in  appearance. 
Broadly  considered,  the  invention  consists 

in  pivoting  a  toothed  bar  in  such  relation  to 
the  reproducer  or  its  supports  that  by  tilting 
the  bar  the  reproducer  will  be  elevated  from 
the  record  and  the  feed-nut  will  be  simul- 

taneously disengaged  from  the  feed-screw, 
I  whereby  the  reproducer  will  be  free  to  be 
carried  longitudinally  of  the  record  and  inde- 

pendent thereof,  and  in  combining  with  such 
a  toothed  bar  a^am  mechanism  whereby  the 
tilting  of  the  bar  results  in  a  longitudinal 
shifting  thereof,  so  as  to  move  the  reproducer 
toward  its  starting  position  to  the  extent  of 
a  few  threads. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  plan  view  of  a  phonograph  of 
common  type  with  my  present  improvements 
applied  thereto,  the  shield  for  protecting  the 
feed-screw  being  shown  in  section;  Fig.  2,  a 
sectional  view  on  the  line  2  2  of  Fig.  1;  Fig. 
3,  an  enlarged  detailed  view  of  the  cam-head 
and  pin  for  shifting  the  toothed  bar  looking 

in  the  direction  of  the  arrow  in  Fig.  1;  Fig.  4,  50 
a  section  on  the  line  4  4  of  Fig.  1;  Fig.  5,  a 
section  on  the  line  5  5  of  Fig.  1;  Fig.  6,  a 
view  similar  to  Fig.  4,  showing  the  toothed  bar 
in  its  tilted  position ;  and  Fig.  7,  a  front  eleva- 

tion showing  the  toothed  bar  in  its  tilted  po-  5  s 
sition  and  moved  to  the  full  extent  of  its  re- 

tracted movement. 
In  all  of  the  above  views  corresponding 

parts  are  represented  by  the  same  reference- 
numerals.  60 

The  phonograph  shown  in  the  drawings  is 
provided  with  the  tapered  mandrel  1,  the  re- 

producer 2,  carried  by  the  arm  3,  slidably 
and  pivotally  mounted  on  the  back  rod  4  and 
having  an  antifriction-roller  5,  working  on  65 
the  front  bar  6,  the  feed-screw  7,  and  the 
feed-nut  8,  engaging  the  feed-screw  and  car- 

ried by  the  i-eproducer-supporting  arm  3,  all 
as  heretofore.  In  applying  my  improved  at- 

tachment to  a  phonograph  of  this  type  I  first  70 
form  a  series  of  serrations  or  teeth  9  on  the 

under  face  of  the  front  end  of  the  support- 
ing-arm 3,  as  shown.  Secured  to  the  front 

bar  6  are  two  brackets  10  10,  in  which  is 
mounted  a  shaft  11,  carrying  a  toothed  bar  75 
12,  located  normally  immediately  below  and 
parallel  with  the  serrated  face  of  the  arm  3. 
Preferably  the  teeth  on  the  bar  12  are  cut  on 
a  bevel,  as  shown  in  Fig.  6,  so  that  when  the 
bar  is  moved  to  its  inclined  position  its  teeth  80 
throughout  their  width  will  engage  the  teeth 
on  the  arm  3.  The  brackets  10  are  spaced 
somewhat  farther  apart  than  the  length  of 
the  toothed  bar  12,  so  as  to  permit  of  longi- 

tudinal movement  of  said  bar  in  operation.     85 
In  order  to  tilt  the  bar,  I  provide  its  shaft 

at  one  end  with  a  small  finger-lever  13.     On 
the  opposite  end  of  the  shaft  11 1  secure  a  03^- 
lindrical  head  14,  formed  with  an  inclined 
cam  15,  (see  Fig.  3,)  and  cooperating  with  this  90 
cam  is  a  pin  16,  projecting  from  the  adjacent    , 

supporting-bracket  10.     When  the  shaft  11  is   | 
partially  rotated,  the  cam  portion  15  does  not   1 
engage  the  pin  16  until  the  toothed  bar  12 
has  been  tilted  sufficiently  to  elevate  the  re-  95 
producer-stylus  from  the  record,  as  well  as  to 
disengage  the  feed-nut  8  from  the  feed-screw 
7.     A  spiral  spring  17  extends  between  the 
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toothed  bar  12  and  the  phonograph-frame  and 
serves  not  only  to  return  the  toothed  bar  to 
its  horizontal  position,  but  also  to  return  the 
bar  laterally  when  the  bar  has  been  shifted 
to  one  side  (see  Fig.  7)  by  the  operation  of 
the  cam  mechanism.  When  the  toothed  bar 
is  in  a  horizontal  position,  it  engages  one  or 
both  of  brackets  10,  which  therefore  act  as 
limiting-stops. 

In  operation  when  it  is  desired  to  repeat  any 
phonographic  matter  the  finger- piece  13  is 
depressed,  so  as  to  tilt  the  toothed  bar  12, 
which  engages  the  toothed  face  of  the  arm  3 
to  lift  the  stylus  from  the  record  and  to  dis- 

engage the  feed-nut  8  from  the  feed-screw  7. 
The_cam  15  now  engages  the  stationary  pin 
/16  aUdTmoves  the  bar  12  to  one  side  for  the 
'distance  of  several  threads.  In  this  move- 

ment the  finger  of  the  operator  will  follow  the 
20  finger-piece  13.  When  the  finger-piece  13  is 

allowed  to  return  to  its  normal  horizontal 

plane,  the  natural  inclination  of  the  opera- 
tor is  merely  to  elevate  the  finger  and  not  to 

also  move  it  to  one  side.  Consequently  the 
toothed  bar  does  not  reverse  its  longitudi- 

nal movement  and  deposit  the  stylus  at  the 
point  where  the  stylus  left  the  record;  but 
the  toothed  bar  is  first  moved  directly  to  its 
normal  horizontal  position,  so  as  to  engage 
the  stylus  with  the  record  at  a  point  sev- 

eral threads  behind  the  point  where  the  sty- 
lus left  the  record,  after  which  when  the 

operator's  finger  is  released  the  spring  17 
moves  the  toothed  bar  longitudinally  to  its 

35  original  position.  In  this  way  I  have  pro- 

duced a  repeating  mechanism  which  has  been* entirely  successful  in  actual  practice  and 
wherein  I  have  dispensed  with  the  necessity 
for   complicated    mechanism    to   cause    the 

40  toothed  bar  in  its  return  movements  to  be  posi- 
tively operated  and  deposit  the  stylus  on  the 

record  in  a  different  line  from  which  the  sty- 
lus left  the  record. 

Having  now  described  my  invention,  what 
45  I  claim  as  new  therein,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  In  repeating  mechanism  for  talking-ma- 

chines, the  combination  with  the  reproducer, 
feed-screw,  and  feed-nut,  connected  with  the 

5c  reproducer  and  engaging  the  feed-screw,  of 
a  pivoted  toothed  bar  arranged  to  move  lon- 

gitudinal!}', and  when  moved  pivotally  to  ele- 
vate the  reproducer  and  disengage  the  feed- 

nut  from  the  feed-screw,  and  cam  mechanism 
55  for  shifting  the  toothed  bar  longitudinally 

when  the  bar  is  moved  pivotally,  substan- 
tially as  set  forth. 

2.  In  repeating  mechanism  for  talking-ma- 

chines, the  combination  with  the  reproducer, 
feed-screw,  and  feed-nut  connected  with  the  60 
reproducer  and  engaging  the  feed-screw,  of 
a  pivoted  toothed  bar  removably  carried  by 
the  talking-machine,  and  arranged  to  move 
longitudinallj'  and  when  moved  pivotally  to 
elevate  the  reproducer  and  disengage  the  65 
feed-nut  from  the  feed-screw,  substantially 
as  set  forth. 

3.  In  repeating  mechanism  for  talking-ma- 
chines, the  combination  with  the  reproducer, 

feed-screw,  and  feed-nut  connected  with  the  70 
reproducer  and  engaging  the  feed-screw,  of 
a  pivoted  toothed  bar  cooperating  with  the 
reproducer,  and  means  for  first  tilting  the 
toothed  bar  to  elevate  the  reproducer  and 
disengage  the  feed-nut  from  the  feed-screw,  75 
and  for  then  shifting  the  toothed  bar  longi- 

tudinally, carrying  the  reproducer  therewith, 
substantially  as  set  forth. 

4.  In  repeating  mechanism  for  talking-ma- 
chines, the  combination  with  the  reproducer,  80 

feed-screw,  and  feed-nut  connected  with  the 
reproducer  and  engaging  the  feed-screw,  of 
a  pivoted  toothed  bar  arranged  to  move  lon- 

gitudinally and  when  moved  pivotally  to  ele- 
vate the  reproducer  and  disengage  the  feed-  85 

nut  from  the  feed-screw,  a  cam  carried  bj'  the 
toothed  bar  and  a  pin  with  which  said  cam 
cooperates,  whereby,  after  the  toothed  bar 
has  been  first  elevated,  it  will  be  shifted  lon- 

gitudinally, carrying  the  reproducer  there-  90 
with,  substantially  as  set  forth. 

5.  In  repeating  mechanism  for  talking-ma- 
chines, the  combination  with  the  reproducer, 

feed-screw,  and  feed-nut  connected  with  the 
reproducer  and  engaging  the  feed-screw,  of  95 
a  pivoted  toothed  bar,  reuiovably  carried  by 
the  talking- machine,  and  arranged  to  move 
longitudinally  and  when  moved  pivotally  to 
elevate  the  reproducer  and  disengage  the 
feed-nut  from  the  feed-screw,  and  a  single  100 
spring  for  effecting  return  movements  of  the 
toothed  bar,  both  pivotally  and  longitudi- 

nally, substantially  as  set  forth. 
6.  A  repeating  attachment  for  talking-ma- 

chines,comprisinga  pair  of  bearings  arranged  105 
to  be  secured  to  the  talking-machine, a  toothed 
bar  mounted  in  said  bearings,  a  cam-head  on 
the  shaft  of  said  bar,  and  a  pin  carried  by 
one  of  the  bearings  and  cooperating  with  the 
cam-head,  substantially  as  set  forth.  no 

This  specification  signed  and  witnessed  this 
11th  day  of  April,  1903. 

PETER  WEBER. 
Witnesses: 

Frank  L.  Dyer, 
Arthur  W.  Baldwin, 



/^ 



IH  H,ti^ 

No.  744,339.  PATENTED  NOV.  17,  1903. 
A.  HAUG. 

APPARATUS  FOR  THE  MANUFACTURE  OF  PHONOaRAPH  CYLINDERS. 
APPLICATION  PILED  DEO.  22,  1902. 

NO   MODEL.  /•<?  /^ 

WITNESSES; 

Fig.  2. 

INVENTOR 

ATTORNEY 

THE   r^ORBi-.  PtTtHS   CO,   PHOTO-L 



No.  744,339. Patented  November  17,  1903. 

United  States  Patent  Office, 

ANDREW  IIAUG,  OF  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR  OF  ONE-HALF 
TO  EDWARD  F.  LEEDS,  OF  NEW  YORK,  N.  Y. 

APPARATUS  FOR  THE  MANUFACTURE  OF  PHONOGRAPH-CYLINDERS. 

SPECIFICATION  forming-  part  of  Letters  Patent  No.  744,339,  dated  November  17,  1903. 
Application  filed  December  22,  1902.    Serial  No.  136,099.    (No  model.) 

25 

To  all  whom  It  may  concern: 
Be  it  known  tliat  I,  Andrew  Haug,  a  citizen 

of  theUnited  States,  residing  at  AYest  Orange, 

in  the  county-  of  Essex  and  State  of  New  Jer- 
S  sey,  have  invented  new  and  useful  Improve- 

ments in  Apparatus  for  the  Manufacture  of 

Phonograp]i-C'.vlinders,of  which  the  following 
is  a  specification. 

'i'liis  invention  relates  to  apparatus  for  the 
lo  manufacture  b}'  molding  of  phonograph-cj'l- 

inders  eitlier  with  or  witliout  a  sound-record 
thereon. 

According  to  my  invention  the  apparatus 
is  so  constructed  that  the  molded  phonograph- 

•  5  cylinder  can  lie  extracted  more  easily  from  the 
mold  and  without  danger  of  breaking  or  in- 
jui'ing  the  molded  cjdinder. 

My  invention  is  illustrated  b}'  the  accom- 
l^anyiug  drawings,  which  form  jiai't  of  this 

2z  specification. 
Figure  1  i'epre.senls  a  vertical  section  of  a 

mold  embodying  mj- invention.  Fig.  2  repre- 
sents a  top  view  of  the  mold  shown  in  Fig.  1. 

Fig.  .3  represents  the  inner  tube  of  the  mold 
shown  in  Fig.  1,  and  Fig.  -i  represents  the  core 
of  the  mold  shown  in  Fig.  1. 

Tlie  inner  tube  A  of  the  mold  tapers  on  tlie 
outside,  as  shown  in  Figs.  3  and  1,  toward  the 
top.  The  core  of  the  bore  B  correspondingly 
tapers,  so  tliat  wlien  the  core  B  is  placed  in 
position  over  the  inner  tube  A,  as  shown  in 
Fig.  1,  the  core  B  fits  close  upon  the  inner 
tube  A. 

C  is  the  matrix  or  cavity  of  the  mold  shown 
in  Fig.  1,  into  which  the  molten  material 
from  which  the  phonograpli-cylinder  is  to  be 
molded  enters.  The  outer  surface  D  of  the 
matrix  C  is  cylindrical,  but  the  inner  surface 
E  of  the  matrix  C  is  preferably  tapering  to- 

ward the  bottom,  as  showji  in  Figs.  1  and  4. 
On  tlie  outer  surface  of  the  core  B  there  is  a 
spiral  groove  or  hollow  F  for  the  formation 
of  ribs  or  projections  upon  the  inner  surface 
of  the  molded  phonograph-cylinder. 
Upon  the  inner  tube  A  there  is  a  spiral 

ledge  II  or  other  suitable  spiral  guide,  which 
spiral  ledge  or  guide  has  the  same  pitch  as 
the  pitch  of  the  spiral  groove  F.  The  inner 
tube  A  is  also  provided  with  a  socket  L,  and 

50  a  pin  M,  adapted  to  be  received  and  to  be 
held  fast  by  the  .socket  L,  as  shown  in  Fig.  1, 

40 
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projects  from  the  bore  of  the  core  B  of  the 
mold.  As  shown  in  Figs,  land  3,  the  socket 
L  is  so  constructed  that  the  pin  M  rises  or 
falls  as  it  travels  out  of  or  into  the  socket  L,  55 
thereby  causing  the  core  B  of  the  mold,  to 
which  the  pin  M  is  af&xed,  to  rise  or  to  fall 
with  tlie  pin  M. 

It  will  be  understood,  of  course,  that  if  the 

molded  ijhonograph  -  cj'linder  is  to  be  pro-  6d 
vided  during  the  process  of  molding  with  a 
sound-record  the  outer  surface  D  of  the  ma- 

trix C  may  be  provided  with  a  metallic  nega- 
tive of  the  sound-record  which  it  is  desired 

to  mold  upon  the  surface  of  the  cylinder.         65 

In  adjusting  the  mold  jireparatorj*  to  mold- 
ing the  phonograph-cylinder  the  core  B  of  the 

mold  is  placed  ui^on  the  inner  tube  A  and  the 
pin  M  is  moved  into  and  securely  locked  hy 
the  socket  L,  as  shown  in  Fig.  1.     As  the  pin  70 
M  moves  into  the  socket  L  the  pin  M  is  forced 
downward  bj^  the  upiier  side  O  of  the  socket 
L  and  cai-ries  downward  with  it  the  core  B,  so 
that  the  core  B  is  pressed  and  held  tightly   ■ 
against  the  bottom  N  of  the  mold,  as  shown  75 
in  Fig.  1 .     Since  the  inner  tube  A  of  the  mold 
tapers  on  the  outside  and  since  the  bore  of  the 
core  B  correspondingly  tapers,  the  core  B  fits 
close  upon  the  inner  tube  A  when  the  pin  M 
is  locked  in  position  in  the  socket  L.     By  rea-  80 
son  of  this  construction  and  adjustment  the 
molten  wax  or  material  nsed  for  the  molding 
of  the  cylinder  is  prevented  from  entering  be- 

tween the  inner  tube  A  and  the  core  B  when 
the  molten  material  enters  the  matrix  C  of  the  85 

mold.     When  tlie  cj'linder  has  been  molded 
and  it  is  desired  to  extract  the  core  B  from 
within  the  cylinder,  the  core  B  is  caused  to 
revolve  within  the  molded  cylinder  in  such 
direction  that  the  pin  M  will  move  out  of  the  90 
socket  L.     As  the  pin  M  moves  out  of  the 
socket  L  it  is  forced  by  the  sides  of  the  socket 
to  follow  along  the  spiral  guide  IT,  thus  caus- 

ing the  core  B  to  be  extracted  from  within  the 
molded  cylinder.    Since  the  pitch  of  the  spiral  95 
guide  II  is  the  same  as  the  pitch  of  the  spiral 
groove  or  hollow  F,  the  internal  ribs  or  pro- 

jections of  the  cylinder,  molded  within  the 
spiral  groove  or  hollow  F,  move  along  and 
within  the  spiral  groove  or  hollow  F  as  the  re  a 

core  B  revolves  within  the  molded  C5'linder. 
As  above  stated,  the  outer  surface  of  core  B 
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is  preferably  tapering  toward  the  bottom.  ' Hence  as  the  core  B  revolves  and  rises  within 

the  molded  cylinder  in  the  process  of  extrac- 
tion the  core  B  soon  becomes  sufficiently  sep- 

5  arated  from  the  parts  of  the  bore  of  the  molded 
cylinder  to  enable  it  to  be  entirely  extracted 
with  ease  from  the  molded  cjdinder. 

According  to  my  invention  and  in  the  man- 
ner above  described  the  core  B  of  the  mold 

lo  can  be  extracted  easily  from  the  molded  pho- 
nograph-cylinder without  danger  of  breaking 

or  injuring  the  cylinder.  Since  the  inner  tube 
A  of  the  mold  tapers  on  the  outside  and  since 
the  bore  of  the  core  B  correspondingly'  tapers, 

1 5  the  core  B  is  readilj^  freed  and  separated  from 
the  inner  tube  A  as  the  core  B  revolves  and 
rises  in  the  process  of  extraction  from  the 
molded  cylinder  and  is  readily  freed  from 
any  adhesion  caused  by  wax  or  other  mate- 

2o  rial  which  while  molten  may  have  penetrated 
from  the  matrix  C  to  a  position  between  the 
inner  tube  A  and  the  surface  of  the  bore  of 
the  core  B. 

I  claim  as  my  invention — 
25  1.  In  an  apparatus  for  the  manufacture  by 

molding  of  phonograph-cylinders,  the  combi- 
nation of  the  core  of  the  mold  provided  with 

a  spiral  groove,  a  projection  secured  to  the 
core,  and  a  spiral  guide  for  the  projection  in 

30  motion  having  the  same  pitch  as  the  pitch  of 
the  spiral  groove,  substantially  as  described. 

2.  In  an  apparatus  for  the  manufacture  bj' 
molding  of  phonograph-cylinders,  the  combi- 

nation of  the  core  of  the  mold  provided  with 
35  a  bore  and  with  a  spiral  groove,  a  pin  project- 

ing from  and  secured  to  the  bore  of  the  core 
and  a  spiral  guide  for  the  pin  in  motion  hav- 

ing the  same  pitch  as  the  pitch  of  the  spiral 
groove,  substantially  as  described. 

3.  In  an  apparatus  tor  the  manufacture  hy  so 
molding  of  phonograph-cylinders,  the  combi- 

nation of  the  core  of  the  mold  tapering  on  the 
outside  and  j)rovided  with  a  bore  and  with  a 
spiral  groove,  a  pin  i)rojecting  from  and  se- 

cured to  the  bore  of  the  core,  and  a  spiral  •  <; 
guide  for  the  pin  in  motion  having  the  same 
pitch  as  the  pitch  of  the  spiral  groove,  sub- 

stantially as  described. 
4.  In  an  apparatus  for  the  manufacture  by 

molding  of  phonograph-cylinders,  the  combi-  'o 
nation  of  the  inner  tube  tapering  on  the  out- 

side, the  core  of  the  mold  provided  with  a 

correspondingij'-tapering  bore,  a  pin  project- 
ing from  and  secured  to  the  bore  of  the  core 

and  a  socl<et  upon  the  inner  tube  adapted  to  55 
receive  and  lock  the  pin,  substantially  as  de- 
scribed. 

5.  In  an  apparatus  for  the  manufacture  bj' 
molding  of  phonograph -cylinders,  an  inner 
tube  provided  with  a  spiral  guide,  substan-  60 
tially  as  described. 

6.  In  an  apparatus  for  the  manufacture  by 
molding  of  phonograph  -  cylinders,  an  inner 
tube  provided  with  a  spiral  guide  and  socket, 
substantially  as  described.  65 

In  testimonj'  whereof  I  have  signed  my 
name  to  this  specification,  this  20th  day  of 
December,  19U2,  in  the  presence  of  two  sub- 

scribing witnesses. 
ANDREW  II AUG. 

AVitnesses : 
Grace  A.  Grimmond, 
Thomas  P.  Dalton. 
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To  all  luhoin  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley,  of 

Morton, Delaware  count}', State  of  Pennsylva- 
nia, have  invented  an  Improvement  in  Sound- 

Boxes  for  Sound  Recording  and  Reproducing 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

Mj  invention  relates  to  sound-boxes  of 
sound  I'ecording  and  reproducing  machines; 
and  it  consists  of  the  improvements  which 
are  fully  set  forth  in  the  following  specifica- 

tion and  are  shoAvn  in  the  accompanying 
drawings. 

In  reproducers  such  as  are  used  in  phono- 
graphs the  stylus-lever  is  usually  carried  by 

a  plate  hinged  at  one  side  to  the  sound-box 
and  adapted  to  exert  more  or  less  pressure  on 
the  stylus  and  make  it  follow  the  grooves  of 
I  the  cjdinder.     It  is  one  of  the  objects  of  mj 
I  invention  to  increase  the  pressure  exerted  by 
I  this  plate  and  render  it  more  uniform  and 
certain  without  the  neees.sity  of  increasingthe 

Uveightof  the  i)late  or  of  eniploj'ing  weighted 1  extensions. 

'  Another  part  of  my  invention  relates  to  the 
adjustability  of  the  back  plate  of  the  sovmd- 
box  to  increase  or  decrease  the  air-space  back 
of  the  diaphragm  to  suit  changes  in  the  vol- 

ume of  the  tones,  as  a  larger  air-space  is  de- 
sirable with  tones  of  large  volume.  A  sou  nd- 

box  in  which  the  air-space  behind  the  dia- 
phragm may  be  adjusted  to  suit  the  charac- 

ter of  the  tones  is  capable  of  producing  much 
better  results  than  one  in  which  tlie  size  of 

the  air-space  is  fixed. 
In  the  accompanying  drawings,  Figure  1  is 

a  vertical  sectional  view  of  a  phonograph-i-e- 
producer  embodying  my  invention.  Fig.  2  is 
a  perspective  view  of  the  detached  spring 

40  and  the  ring  which  carries  it.  Fig.  8  is  a  per- 
spective view  of  the  stylus -lever  plate  and 

the  depressing-spring,  illustrating  a  modifi- 
cation ;  and  Fig.  iis  a  perspective  view  of  the 

spring  of  the  character  shown  in  Fig.  2,  in 
45  which  the  end  of  the  spring  is  split  or  bifur- 

cated. 

Except  in  the  matters  hereinafter  particu- 
larly noted,  the  sound-box  maybe  of  any  suit- 
able construction.      As  shown,  it  emijraces 

50  the  usual  annular  bodj^  a,  back  plate  h,  and 
tube  V,  clamping -bezel  cl,  diaiJhragm  (?,  and 
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hinged  plate  /.  which  carries  the  stylus  -  le- 

ver/'. 
One  part  of  my  invention  relates  to  the  em- 

Ijloyment  of  a  spring  g,  acting  on  the  inner' 
surface  of  the  hinged  plate /and  tending  to: 
exert  a  slight  downward  or  outward  pressure,  j 
which  maintains  the  st.ylus  at  all  times  in! 
close  contact  with  the  surface  of  the  cylinder. 
By  the  use  of  this  sjjring  I  am  able  to  do  away 
wdth  the  weighting  of  the  hinged  plate  or  the 
use  of  a  weighted  leverage  extension.  The 
spring  maintains  the  plate  at  all  times  under 
tension,  so  that  its  movements  are  gradual, , 
and  there  is  therefore  less  liability  with  the  ,65 
spring  than  with  the  weight  of  the  plate 
bouncing  or  moving  so  quicklj^  that  the  sty- 

lus may  become  disengaged  from  the  grooves 
on  the  cylinder.  It  is  desirable  that  this 
spring  should  be  arranged  to  bear  on  the  if 
plate  adjacent  to  the  hinge,  so  as  to  leave  the 
outer  end  of  the  plate  free  and  unrestrained 
to  move  lateral!}"  and  enable  the  stylus  to  find 
the  grooves. 

In  the  construction  shown  in  Figs.  1  and  2 
the  spring  (/  is  in  the  form  of  a  thin  metal 
tongue  extending  inwardly  from  a  thin  metal 

ring  7a,  which  is  placed  on  the  flange  a'  of  the 
annular  bod}^  a  and  is  held  in  iilace  with  the 
diaphragm  and  the  usual  rubber  rings  s  s  \>j 
the  screw-threaded  bezel  (/. 

As  shown,  the  ring  7;,  is  so  placed  that  the 
siiriug-tongue  g  is  adjacent  to  the  hinge-point 
0  and  bears  upon  the  inner  face  of  the  hinged 
plate /on  one  side  of  the  center. 

In  the  modified  construction  shown  in  Fig. 

3  I  have  shown  a  coiled  springy'  coiled  about 
the  hinge-pin  0  at  its  ends  and  having  a  looj) 
bearing  upon  the  hinged  plate. 

In  some  cases,  as  where  the  upper  face  of  90 
the  iDlate  does  not  lie  in  a  pla:ie  parallel  to 
the  face  of  the  body  or  is  uneven,  the  end  of 
the  spring  g  may  be  split  or  bifurcated,  as 
shown  in  Fig.  4,  and  one  spring  may  be  made 
to  bear  uj)on  the  face  of  the  weight  with  95 
greater  tension  than  the  other,  thus  tending 
to  straighten  the  i^late  and  cause  it  to  assume 
the  proper  iDosition. 

Another  part  of  my  invention  relates  to  the 

'adjustability  of  the  back  plate  h  to  increase  loo 
or  decrease  the  air -space  back  of  the  dia-  . 
phragm,  which  is  desirable  "when  variations 

85 
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occur  in  the  volume  of  tlie  sound  to  be  re- 
corded or  reproduced.  For  this  purpose  in- 

stead of  clamping  the  back  plate  in  place  by 
the  bezel  I  employ  a  back  plate  of  a  diameter 
equal  to  the  inner  diameter  of  the  bezel  and 
provide  its  edge  with  screw-threads  i,  which 
engage  threads  on  the  interior  of  the  bezel, 
so  that  by  screwing  the  back  plate  up  or 
down  in  the  bezel  its  distance  from  the  dia- 

phragm, and  consequently  the  air-space  af- 
forded, may  be  varied.  In  practice  very  little 

movement  is  required.  A  quarter  or  half 
turn  will  ordinarily  be  sufl&cient  to  adapt  the 
sound-box  from  a  tone  of  high  to  one  of  low 
volume,  but  the  extent  of  movement  re- 

quired will  depend  upon  the  pitch  of  the  screw- 
threads. 

As  it  would  be  objectionable  to  screw  the 
bezel  down  upon  the  rubber  or  soft  packing- 

20  rings,  a  metal  or  stiff  washer  t  may  be  placed 
on  the  upper  ring  .s  to  receive  the  thrust  of 
the  bezel. 

I  do  not  limit  myself  to  the  details  of  con- 
struction shown,  as  they  may  be  varied  with- 

out departing  from  the  invention. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  In  a  phonograi:)h- reproducer,  the  com- 

10 

15 

25 

bination  with  the  reproducer  -  head  and  the 
stylus-lever-carrying  plate,  of  the  ring  Ji  car-  30 
ried  by  the  reproducer  -  head  and  provided 
with  a  spring -tongue  g  exerting  an  ovitward 
pressure  on  said  plate. 

2.  The  combination  with  the  head  of  the 
sound-box  andtheclamping-bezel,of  the  back  35 
plate  adjustably  carried  by  the  bezel  to  vary 
the  air-space  back  of  the  diaphragm. 

3.  The  combination  with  the  head  of  the 

sound-box,  and  the  clamping-bezel  d  carried 
therebj^,  of  the  back  plate  h  adjustably  con-  40 
nected  with  the  interior  of  the  bezel  hy  screw- 
threads  i. 

4.  In  a  phonograph  -  reproducer,  the  com- 
bination with  the  reproducer -head  and  the 

stylus -lever- carrying  plate,  of  a  spring  be-  45 
tween  the  head  and  plate  having  a  divided 
or  bifurcated  end  acting  on  the  inner  surface 
of  the  plate  and  exerting  an  outward  pres- 
sure. 

In  testimony  of  which  invention  I  have  ̂ o 
hereunto  set  my  hand. 

EDWIN  PI.  MOBLEY. 

Witnesses: 
Ernest  How^ard  Hunter, 
J.  W.  Kenworthy. 
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To  cell  Tvhom  it  may  concern: 
Be  itknownthati,  Louis  deVineau, a  citi- 

zen of  the  United  States,  residing  at  Cleve- 
land, in  the  county  of  Cuyahoga  and  State  of 

5  Ohio,  have  invented  a  certain  new  and  useful 
Improvement  in  Collapsible  Horns,  of  which 
the  following  is  a  full,  clear,  and  exact  de- 

scription, reference  being  had  to  the  accom- 
panying drawings. 

10  This  invention  relates  to  improvements  in 
horns  which  are  used  in  connection  with  pho- 

nographs or  megaphones,  and  relates  specif- 
ically to  those  which  may  be  collapsed  in  a 

manner  such  thatthej'  will  not  occupy  a  great 
IS  deal  of  space. 

The  invention  further  relates  to  certain 

means  for  holding  a  horn  of  this  tj'pe  in  its 
extended  position. 

In  the  drawings,  Figure  1  is  a  side  eleva- 
2o  tion  of  the  horn  extended,  being  partly  broken 

away  to  show  the  interior.  Fig.  2  is  a  plan 
of  the  horn  collapsed  and  contained  within  a 
suitable  box.  Fig.  3  is  a  side  elevation  of  a 
portion  of  one  of  the  sectional  rods,  and  Fig. 

25  4  is  a  section  through  the  clamping-screw 
which  secures  the  end  of  the  rod. 

The  horn  is  made  of  any  convenient  num- 
ber of  sections,  six  being  shown  in  the  draw- 

ings.    The  largest  section  a'  is  shown  with  the 
3c  usual  flaring  end,  and  the  smallest  section  a^ 

may  be  adapted  to  receive  a  mouthpiece  or 
flexible  tube.  Between  these  sections  are  in- 

termediate sections  a^,  each  tapered  and  ex- 
tending within  the  adjacent  larger  section 

35  and  outside  of  the  adjacent  smaller  section. 
Each  of  the  sections  are  substantially  the 
same  height,  so  that  the  horn  maybe  collapsed 
and  occupy  no  more  space  than  that  neces- 

sarily occupied  by  the  largest  section.     When 
40  the  horn  is  extended,  as  shown  in  Fig.  1,  the 

taper  of  the  sections  prevents  its  pulling  apart, 
and  it  is  held  in  this  position  by  suitable  rods 
B,  which  are  clamped  to  the  extreme  sections 

a'  and  a^  of  the  horn  by  means  of  clamps  or 
45  binding-posts  a%  which  are  secured  to  the  ex- 

treme sections  of  the  horn. 

To  enable  the  rods  B  to  occupy  small  com- 
pass, they  are  made  sectional.  Thej^  consist, 

as  shown,  of  an  intermediate  tubular  section 

50  h  and  a  pair  of  solid  end  sections  h' .  Each 
end  section  has  an  extension  h'\  adapted  to 

extend  into  the  bore  of  the  section  &,  and  has 
an  abutting  and  limiting  shoulder  6^ 

C  represents  a  square  box,  which  is  adapt- 
ed to  contain  the  collapsed  horn.     Within  55 

this  box  near  its  upper  edge  may  be  formed 

a  small  shelf  or  tray  c',  adapted  to  contain the  disconnected  members  of  the  rods  B. 
It  will  be  seen  that  the  horn  which  I  have  . 

provided   is   neat  in  appearance   when   ex-  60 
tended,  has  all  the  advantages  of  the  usual 
one-piece  horn,  and  may  be  collapsed  into 
small  and  convenient  space  for  carrying. 

Having  described  my  invention,  I  claim — 
\.  A  collapsible  horn  consisting  of  telescop-  65 

ing  sections  adapted  to  stand  each  within  the 
next  larger  or  be  extended,  and  a  rod  secured 
to  the  extreme  sections  for  holding  the  horn  in 
its  extended  position,  said  rod  being  separa- 

ble into  sections,  substantially  as  described.   70 
2.  A  collapsible  horn  consisting  of  tapered 

telescoping  sections  adapted  to  stand  each 
within  the  next  larger  or  be  extended,  the 
taper  of  the  sections  preventing  them  pulling 
apart  when  extended,  and  a  rod  outside  of  the  75 
horn  and  parallel  with  it  and  secured  to  the 
extreme  sections  for  holding  the  horn  in  its 
extended  position,  said  rod  being  separable 
into  sections,  substantiallj-  as  described. 

3.  A  collapsible  horn  consisting  of  telescop-  80 
ing  sections,  binding-posts  secured  to  the  ex- 

treme sections,  and  a  rod  adapted  to  extend 
into  and  be  clamped  by  said  binding-posts 
for  holding  the  horn  extended,  substantially 
as  described.  85 

4.  A  collapsible  horn  consisting  of  telescop- 
ing sections,  clamps  secured  to  the  extreme 

sections,  and  a  rod  adapted  to  be  held  b}^ 
said  clamps  for  holding  the  horn  extended, 
said  rod  being  made  sectional  and.compris-  90 
ing  a  tubular  member,  and  removable  exten- 

sions adapted  to  extend  thereinto,  substan- 
tially as  described. 

5.  A  collapsible  horn  consisting  of  telescop- 
ing sections,  and  a  rod  for  holding  the  horn  95 

extended,  said  rod  being  made  sectional  and 
comprising  a  tubular  member,  and  removable 
extensions  adapted  to  extend  thereinto,  said 
extensions  having  shoulders  abutting  against 
the  ends  of  the  tubular  member  and  limiting  100 
insertion  thereinto,substantially  as  described. 

6.  A  collapsible  horn  consisting  of  a  series 
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of  tapered  telescopic  sections,  each  section  ex- 
tending into  the  next  larger  and  outside  of  the 

next  smaller  whereby  the  horn  may  be  col- 
lapsed or  extended,  binding-clamps  carried 

by  the  extreme  sections  of  the  horn,  and  sub- 
stantiallj'  straight,  narrow  longitudinal  rods 
adapted  to  lie  parallel  with  the  outer  side  of 
the  horn  and  close  to  it  and  be  engaged  by 
said  clamps  to  hold  the  horn  extended. 

7.  A  collapsible  horn  consisting  of  telescop- 
ing sections,  binding-posts  secured  to  the  ex- 

treme sections,  and  a  sectional  rod  adapted, 
when  extended,  to  project  into,and  be  clamped 
by  said  binding-posts,  substantially  as  de- 
scribed. 

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

LOUIS  DE  VINEAU. 

Witnesses: 
Albert  H.  Bates, 
J.  B.  Hull. 
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lo  all  whom  it  inay  concern: 
Be  it  known  that  I,  Harry  C.  Kestel,  of 

Toledo,  count}'  of  Lucas,  and  State  of  Ohio, 
have  iu vented  certain  new  and  useful  Iin- 

5  provementsin  Elbow-Fastenings  for  Talking- 
Machine  Horns;  and  I  do  hereby  declare  that 
the  following  is  a  full,  clear,  and  exact  de- 
sei"iption  of  the  invention,  which  will  enable 
others  skilled  in  the  art  to  which  it  appertains 

lo  to  make  and  use  the  same,  reference  being  had 
to  he  accompanying  drawings,  and  to  the  fig- 

ures of  reference  marked  thereon, which  form 
part  of  this  specification. 
My  invention  has  reference  to  improved 

15  means  for  fastening  talking-machine  horns; 
and  it  has  for  its  object  to  provide  an  ex- 

tremely rigid  construction  for  detachably 
connecting  a  talking-machine  horn  with  its 
elbow,  the  invention  being  simple,  compact, 

20  inexpensive,  easily  operated,  and  presenting 
a  neat  appearance. 

To  this  end  the  invention  comprises  the 
novel  combination  and  arrangement  of  the 
parts    hereinafter    shown,    described,    and 

25  claimed. 
In  the  drawings,  Figure  1  shows  my  im- 

proved elbow-fastening  in  position  upon  the 
end  of  a  horn.  Fig.  2  is  a  longitudinal  sec- 

tional view  to  disclose  the  relation  of  the 

30  parts  when  assembled.  Fig.  3  is  a  side  ele- 
vation, and  Fig.  4  an  end  view,  of  the  slotted 

sleeve  which  I  emploj-. 
Referring  to  the  parts,  1  indicates  a  talk- 

ing-machine horn  of  ordinary  construction, 
35  having  the  usual  conical  shape,being  formed 

of  a  single  sheet  of  metal  the  edges  of  which 
are  interlocked  to  provide  a  seam  2.  This 
seam  is  preferably  rai.sed  upon  the  interior 
face  of  the  horn,  the  outer  surface  of  the  horn 

40  presenting  a  smooth  appearance  with  the  ex- 
ception of  a  slight  groove  along  the  seam. 

3  is  a  metal  elbow  having  the  usual  right- 
angled  extension  for  the  attachment  of  a 
sound-box,  the  other  end  thereof  being  cone- 

45  shaped,  as  indicated  at  4,  and  adapted  to  re- 
ceive the  small  end  of  the  horn.  The  elbow 

3  is  provided  with  internal  screw-threads  at 
G,  and  7  is  a  cone-.shaped  sleeve  adapted  to 
be  screwed  into  the  cone-shaped  portion  4  of 

50  the  elbow,  being  provided  with  screw-threads 
8  upon  its  reduced  end  to  engage  the  screw- 

threads  6.  The  sleeve  7  is  provided  with  a 

plurality  of  slots  9,  extending  from  the  screw- 
threaded  portion  through  the  enlarged  end 
of  thesame,  theportionsof  the  sleeve  divided  55 
by  the  slots  9  being  resilient  and  adapted  to 
yieldinglj'  embrace  the  inner  face  of  the  horn. 
One  of  the  slots  in  the  sleeve  is  also  provided 
for  an  additional  purpose.  When  the  parts 
are  assembled  as  shown  in  Fig.  2,  the  seam 
of  the  horn  takes  a  position  in  one  of  the 
slots,  as  indicated  at  a.  Owing  to  the  forma- 

tion of  the  slots  in  the  sleeve, the  portions  of 
the  sleeve  between  the  slots  will  lie  in  close 
contact  with  the  inner  surface  of  the  horn, 
the  resiliency  of  these  portions  compensating 
for  any  angular  difference  between  the  sleeve 
and  the  horn. 
The  operation  of  assembling  the  parts 

should  be  understood  from  the  foregoing  de- 
scription when  taken  with  the  drawings. 

The  slotted  sleeve  is  first  inserted  into  the 
large  end  of  the  horn  and  forced  into  place 
in  the  small  end,  the  seam  of  the  horn  being 
made  to  take  a  position  in  one  of  the  slots. 
The  sleeve  after  insertion  is  firmlj^  held  in 
place,  owing  to  the  resiliency  of  the  portions 
between  the  slots,  and  the  screw-threaded, 
reduced  end  thereof  will  project  from  the  end 
of  the  horn.  The  elbow  is  then  screwed  into 
place,  the  walls  of  the  horn  being  rigidly 
clamped  between  the  sleeve  7  and  the  cone- 
shaped  portion  of  the  elbow. 

It  is  apparent  that  instead  of  a  plui'ality 
of  slots  in  the  sleeve  7  one  slot  only  may  be  85 
provided  therein,  the  sleeve  being  thereby 
rendered  resilient  and  capable  of  compres- 
sion. 

From  the  foregoing  the  noveltj',  utility, 
and  advantages  of  my  invention  will  be  ap- 

parent. Having  described  my  invention,  what  I 
claim,  and  desire  to  secure  bj"  Letters  Patent 
of  the  United  States,  is — 

1.  An  elbow-fastening  for  talking-machine 
horns,  comprising  an  elbow  having  a  cone- 
shaped  portion  and  provided  with  internal 
screw-threads,  and  a  slotted,  cone-shaped 
sleeve  having  a  screw-threaded  portion  to  en- 

gage the  internal  screw-threads  of  the  elbow, 
substantially  as  described. 

2.  In  a  fastening  for  talking-machine  horns, 
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the  combination  with  a  horn  having  a  pro- 
jecting seam  upon  its  inner  face,  of  an  elbow 

having  a  cone-shaped  portion  to  receive  the 
end  of  the  horn,  and  a  cone-shaped  sleeve 
adapted  to  be  inserted  within  the  horn  and 
having  a  projecting  end  adapted  to  engage 
the  elbow,  the  sleeve  being  provided  with  a 
slot  to  receive  the  seam  of  the  horn,  substan- 

tially as  described. 
3.  In  a  fastening  for  talking-machine  horns, 

the  combination  with  a  conical-shaped  horn, 
of  an  elbow  having  a  cone-shaped  portion  to 
receive  the  end  of  the  horn,  and  a  sleeve 

I 
adapted  to  be  inserted  within  the  horn  hav- 

ing outwardly-extending  resilient  portions  T5 
to  press  upon  the  interior  of  the  horn  and 
having  a  screw-threaded  reduced  end  to  en- 

gage the  elbow,  substantially  as  described. 
In  testimony  that  I  claim  the  foregoing  as 

my  own  I  affix  my  signature  in  presence  of  20 
two  witnesses. 

HARRY  C.  KESTEL. 

Witnesses: 
Carl  H.  Keller, 
I.  D.  Cartwright. 
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JOSEPH   CASTELIN,    OF   PARIS,    FRANCE. 

PHONOGRAPHIC  APPARATUS. 

SPECIFICATION  forming'  part  of  Letters  Patent  No.  745,782,  dated  December  1,  1903. 

ADplioation  filed  December  23,  1899.    Serial  No,  741,471.    (No  model.) 

To  all  ivhom  it  may  concern: 
BeitknownthatI,  Joseph Castelin,  a  citi- 

zen of  the  Republic  of  France,  residing  at 
Paris,  France,  have  invented  certain  new  and 

5  useful  Improvements  Relating  to  Phono- 
graphic Apparatus,  (for  which  I  have  applied 

for  Letters  Patent  in  France  under  No. 

289,098,  dated  May  23, 1899,)  of  which  the  fol- 
lowing is  a  specification. 

ro  The  present  invention  relates  to  an  appara- 
tuswhichis  called  the  "  multiplex,"  by  means 
of  which  any  number  of  phonographic  cylin- 

ders of  an}'  diameter  and  length  may  be  en- 
graved synchronously  and  at  the  same  time. 

IS  The  apparatus  consists  of  the  following 
parts,  represented  in  detail  in  the  accompa- 
uyiug  drawings,  in  which — 

Figure  1  is  a  front  view  of  the  apparatus 
with  the  trumpet  device  removed.     Fig.  2  is 

2o  apian  view,  partly  in  section,  on  the  line  1  2 
of  Fig.  1.  Fig.  3  is  a  side  elevation  showing 
the  movable  doors.  Fig.  4  is  a  transverse 
section  on  the  line  3  4,  Fig.  1,  which  is  a  sec- 

tion on  the  line  5  oof  Fig.  4,  in  order  to  show 
25  a  front  view  of  the  block.  Fig.  5  is  a  view 

of  one  of  the  movable  axles.  Fig.  6  is  a  sec- 
tion of  the  whole  of  the  cylinders  and  cylin- 

der-carriers on  the  movable  axles  in  their  po- 
sition in  the  apparatus.     Figs.  7,  8,  9,  and  10 

30  are  sections  of  one  of  the  cylinder-carriers. 
Fig.  11  is  a  section  of  the  cylinder-carriers 
provided  with  collars.  Fig.  12  is  a  view  of 
a  fixed  pivot.  Figs.  13,  14,  and  15  are  de- 

tails of  a  movable  pivot.     Fig.  16  is  a  detail 
35  of  the  block.  Fig.  17  is  a  plan  view  of  the 

grooves  of  the  base.  Fig.  18  is  a  perspective 
view  of  the  block.  Figs.  19  and  20  show  de- 

tails of  the  bolt  and  the  catch  of  the  movable 
doors.     Fig.  21  is  a  detail  of  the  hinge  of  the 

40  movable  doors.  Fig.  22  is  a  detail  of  the  end 
of  the  movable  door. 

In  order  to  effect  the  registering  of  the 
phonographic  cylinders  of  a  desired  length  or 
diameter,  the  following  operation  is  neces- 

45  sary:  The  cylinders  1  are  threaded  on  the 
carriers  2,  Figs.  6  to  10,  which  consist  of 
slightly-conical  parts  3,  of  wood,  metal,  or 
othei'  material,  terminating  at  the  larger  base 
in  a  reduced  cylinder  4.     These  two  parts, 

50  which  form  one  piece,  are  hollow  along  their 
longitudinal  axis  5,  the  cylindrical  part  be- 

ing conically  bored,  as  at  6.     This  arrange- 

ment is  intended  to  facilitate  the  introdnc- 
tion  of  the  sleeves  which  serve  to  support  the 
wax  cylinders  on  the  movable  axles  10  11,  55 
Fig.  0.  The  conical  part  of  the  sleeve  is  of 
such  dimensions  that  it  will  fit  in  an  ordinary 
phonographic  cylinder  1,  and  its  base  should 
be  in  the  same  plane  as  the  extremity  of  the 
wax  cylinder.  It  will  be  observed  that  the  60 
length  of  the  truncated  cone  is  less  than  that 
of  the  phonographic  cylinder,  so  that  there 
is  provided  a  space  7  for  removing  the  wax 
cylinder  from  above  its  sleeve  by  inserting 
two  fingers  into  it.  The  advantage  of  this  is  65 
that  the  operator  is  not  obliged  to  touch  the 
cylinder  on  the  parts  which  are  engraved, 
which  certainly  would  damage  them.  Each 
sleeve  is  also  provided  at  each  end  with  a  rub- 

ber washer  8  9.  70 
The  cylinders  1  can  simply  be  supported  by 

washers.  Fig.  11,  the  extensions  3  of  which 
serve  as  support  32  to  the  flanges  of  the  cyl- 

inders 1.  When  the  cylinders  have  been  pro- 
vided with  washers  or  carriers,  they  should  75 

be  placed  on  the  movable  axles  of  the  appa- 
ratus. The  movable  axles  consist  of  cylin- 

drical rods  10  11,  Fig.  5,  hollowed  out  conic- 
ally  at  12  at  one  end.  The  hollow  part  ends  in 
a  conical  portion  12,  made  along  the  axis  of  80 
this  rod  at  a  distance  of  about  0.05  centime- 

ter from  one  end  10.  This  rod  is  provided 
with  a  collar  in  the  shape  of  a  truncated  cone 
13  14,  the  end  14  of  which  is  toward  its  other 
end,  11.  The  end  11  has  a  transverse  groove  85 
cut  upon  it.  The  movable  axles  are  arranged 
in  the  apparatus  in  the  following  manner: 
The  end  10  is  supported  by  the  fixed  pivots 

23',  carried  by  supporting  disks  or  blocks  23, 
arranged  vertically  between  the  T-shaped  90 
brackets  of  the  apparatus.  In  order  to  main- 

tain them  rigid  during  the  registering  of  the 
cylinders,  the}'  are  screwed  into  the  block  34, 
Figs.  1,  2,  4,  6,  16,  18.  The  purpose  of  the 
block  is  to  allow  the  separation  of  the  mov-  95 
able  axle  from  its  movable  pivot  without, 
however,  changing  its  horizontal  position  and 
at  the  same  time  to  obtain  such  a  rigidity  as 
to  allow  the  removal  or  insertion  of  the  cylin- 

ders. The  block  consists  of  a  plate  34,identical  100 
as  regards  form  and  the  arrangement  of  its 
grooves  with  those  (23  29)  used  for  support- 

ing the  pivots.  This  plate  may  also  be  ad- 
justed as  regards  position  between  two  ver- 
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tical  flanged  standards  35  35  and  placed  par- 
allel to  the  standards  of  the  fixed  pivots  27 

27.  The  plate  34  is  bored  at  the  center  partly 

eonically,  as  at  36,  and  partly  cj'lindrically, 
5  as  at  37.  The  conical  part  is  of  the  same  shape 

as  the  cone  14,  which  is  arranged  on  the  mov- 
able axle.  The  standards  35  35  are  united  at 

the  top  and  bottom  by  cross  members  in  such 
a  manner  as  to  form  a  rigid  frame.     They  are 

ro  also  provided  at  their  ends  with  grooved 
parts  38,  sliding  on  projections  39  of  the  bars 
40.  Screws  41,  worked  by  means  of  a  crank- 
handle  42,  enter  into  the  horizontal  cross-bar. 
It  will  therefore   be  easily  understood  that 

15  when  these  screws,  which  can  only  be  rotated 
and  cannot  move  longiludinallj',  are  turned 
they  will  move  the  whole  of  the  framework 
and  cause  the  two  conical  parts  14  and  36  of 
the  movable  axle  10  and  of  the  block  34  to 

20  closel}'  engage,  owing  to  which  the  axle  of 
the  latter  becomes  immovable,  while,  on  the 
other  hand,  the  movable  axle  10  11  will  be  free 
to  turn  round  its  pivots. 

The  cones  13  14  of  the  movable  axles  are 
25  introduced  into  the  cone  36  of  the  block  34 

with  the  aid  of  screws  41,  operated  at  42,  so 
as  to  set  the,block,  and  the  movable  axles  be- 

ing made  rigid  the  cylinders  and  their  sleeves 
or  washers  are  put  in  place.     The  arrange- 

30  ment  of  the  sleeves  is  shown  in  Fig.  6.  The 
sleeves  2  are  arranged  one  after  the  other  on 
the  movable  axles  10  11,  The  washer  9  of 
one  sleeve  rests  against  the  washer  8  of  the 
next  sleeve.     The  washer  8  of  the  first  sleeve 

35  presses  against  a  washer  15  of  a  C3'lindrical 
part  16,  secured  on  the  movable  axle  10  11 
by  means  of  a  screw  ]7.  In  the  same  man- 

ner the  washer  9  of  the  last  cylinder  presses 
against  the  washer  IS  of  a  movable  cylindrical 

40  part  19,  the  object  of  which  is,  first,  to  keep 
in  position  the  movable  axle,  the  end  11  of 
which  enters  into  a  recess  20  21  in  this  cylin- 

drical part,  and,  secondlj^  to  serve  as  a  pivot 
therefor  at  22  and  to  press  all  the  sleeves  to- 

45  gether  to  form  a  single  body  with  them  and 
involving  them  all  in  its  rotary  movement. 
The  end  of  each  movable  axle  is  pivoted  on 

the  point  of  a  pivot  called  the  "  fixed"  pivot 
23',  because  once  its  position  is  determined 

50  it  is  not  necessary  to  change  its  position  dur- 
ing the  operations  for  the  engraving  of  the 

cylinders.     This  pivot,  Figs.  1,  2,  6,  and  12, 
is  secured  in  a  part  23,  having  in  its  center 

.  a  hole  24,  the  diameter  of  the  bore  being  equal 
55  to  that  of  the  cylindrical  part  of  the  pivot. 

The  pivot  is  fixed  in  position  by  a  set-screw 
25.  The  metallic  part  23  is  provided  at  either 
side  with  grooves  26.  By  means  of  these 
grooves  it  is  possible  to  raise  or  lower  it  ver- 

60  tically  along  the  parallel  faces  of  T-brackets 
27  27  of  the  apparatus,  on  which  it  is  fixed 
in  position  by  means  of  set-screws  28.  The 
pivots  of  the  other  extremity  of  the  movable 
axle,  Figs.  1,  2,  3,  6,  13, 14,  and  15,  are  called 

65  "movable"  pivots  to  distinguish  them  from 
the  fixed  pivots,  because  they  form  part  of  a 
system  of  parts  which  will  be  described  as  the 

"movable"  support.  The  movable  pivots 
are  mounted  on  parts  29,  similar  to  those  car- 

rying the  fixed  pivots.  There  is,  however,  70 
this  difference,  that  the  grooves  are  so  ar- 

ranged that  they  permit  of  the  pivots  being 
horizontally  adjusted  between  the  right-an- 

gled cross  30  31  of  the  movable  support.  The 

point  of  the  movable  pivots  29'  is  intended  to  75 
enter  the  recess  22  of  the  part  19.  The  sup- 

ports 29  for  the  movable  pivots  are  mounted 
in  the  movable  supports,  which  consist  of  two 
angled  bars  30,  Figs.  1,  2,  and  3,  connected  at 
their  ends  by  parts  43  and  44.  The  part  43  is  80 
provided  with  a  projection  45,  Figs.  2  and  3  and 
22,  which  serves  as  a  latch  for  the  movable  sup- 

port. The  parts  29,  Figs.  1,  2,  3,  6, 13, 14,  and 
15,  as  before  mentioned,  are  made  to  slide  be- 

tween the  vertical  side  of  the  parts  30  and  31.  85 
By  the  side  of  the  said  part  29  is  arranged 
another  part,  46,  Figs.  2  and  3,  also  provided 
with  grooves  and  with  a  projection  47,  which 
fits  between  the  lugs  48  and  49  of  a  guide  50, 
Fig.  21.  These  two  parts  46  and  50  are  con-  90 
nected  by  means  of  a  hinge-pin  about  which 
they  can  turn.  The  guide  50  forms  a  sheath 

for  a  T-shaped  bar"  51,  to  which  it  is  fixed  bj' means  of  screws  52  and  53.  The  parts  29 
and  4G  are  also  provided  with  set-screws  54  95 
and  55.  A  vertical  single  bar  56  of  the  mov- 

able support  carries  a  metallic  guide  57,  Fig. 
2,  similar  to  guide  50.  This  guide  is  pro- 

vided at  its  upper  end  with  a  stop-block  58, 
Figs.  2,  3,  and  19,  and  its  lower  end  with  a  loc 
grooved  projection  59,  the  face  60  of  which 
is  on  the  same  vertical  plane  as  the  outer 
face  of  the  block  58.  This  guide  is  adjusted 
along  the  T-angle  bar  56  in  such  a  manner 
that  the  projection  45  of  the  movable  sup-  105 
port  will  exactly  fit  between  the  two  projec- 

tions 58  and  59.  On  the  guide  57  is  arranged 
a  latch  61,  Figs.  2,  3,  and  20,  pivoted  on  an 
axle  62.  The  head  of  this  latch  is  intended 
to  enter  into  the  recess  of  the  projection  59  no 
and  prevent  the  projection  45  from  leaving 
its  recess,  in  which  case  the  movable  support 
is  closed  and  all  its  parts  are  immovable, 
the  pivot  in  this  position  resting  against  the 
axle  of  the  cylindrical  block  19.  115 

The  latches  45,  closing  the  movable  doors  or 
supports  or  gates,  terminate  at  the  end  in  a 
horizontal  pin  63,  which  engages  a  hook  64, 
fixed  to  the  vertical  rod  65.  The  latter  can 
slide  along  its  collars  and  insert  its  lower  end  120 
into  the  bar;  but  to  do  this  it  is  necessary 
that  the  part  66  should  have  pivoted  and 
cleared  the  hole;  otherwise  the  immovable 
rod  strikes,  by  means  of  the  hooks  64,  the  pins 
63  of  the  latches.  The  latter  having  been  125 
secured,  there  is  no  risk  of  the  block  of  the 
movable  door  or  support  slipping  out  of  its 
recess. 

The  cylinders  being  mounted  upon  the  mov- 
able axles,  made  immovable  by  the  fixed  piv-  130 

ots,  the  block,  the  movable  pivots,  and  the 
movable  door,  as  described,  they  are  brought 
in  contact  with  the  carriage  carrying  the  dia- 

phragms.    The  carriage.  Figs.  1,  2,  3,  and  4, 
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is  intended  to  support  the  diaphragm-hold- 
ers, which  may  be  displaced  horizontally  in 

a  regular  manner.  It  consists  of  two  verti- 
cal parallel  standards  67  and  68,  at  right  an- 

5  gles  to  which  are  fixed,  by  means  of  set-screws, 
horizontal  cross-bars  69,  the  ends  of  which 
are  grooved  in  such  a  manner  that  they  can 
slide  up  and  down  the  said  standards  67  and 
68.  Between  the  horizontal  cross  members 

lo  blocks  70  can  slide,  these  blocks  being  iden- 
tical in  shape  with  those  which  support  the 

pivots.  The  center  is  pierced  by  a  hole,  per- 
mitting the  passage  of  a  tube  71,  fixed  to  the 

easing  of  the  suitable  diaphragm  73,  a  set- 
15  screw  72  fixing  the  position  of  the  said  tube. 

The  lower  and  upper  ends  of  the  vertical 
standards  terminate  in  brackets  74,  in  which 
are  mounted  rollers  75.  There  are  four  such 
brackets  engaging  in  grooves  in  the  upper 

20  and  lower  horizontal  bars  76. 
There  is  the  means  by  which  the  uniform 

forward-and-backward  movement  of  the  car- 
riage is  effected  for  putting  the  diaphragms 

in  or  out  of  contact  with  the  cylinders.     The 
25  parts  comprise  the  two  frames  77,  at  the  up- 

per and  lower  ends  of  which  are  plates  78, 
provided  on  their  outer  faces  with  ledges  79, 
engaging  grooves  in  the  horizontal  parts  76, 
which  slide   along   the   ledges.     To  each  of 

30  these  plates  78  are  counected  three  parts — 

/'.  e.,  the  two  flanges  80  81,  which  support  an endless  screw  or  worm  82,  and  an  upward  pro- 
jection 83,  which  serves  as  a  bearing  for  a 

threaded  rod  screwed  into  the  transverse  bar 
35  76  and  provided  at  its  other  end  with  a 

toothed  pinion  64,  engaging  with  the  worm 
82,the  shaft  of  which  is  provided  with  a  crank- 
handle  85.  The  object  of  this  device  is  to  ef- 

fect a  uniform  forward-and-backward  move- 
4.0  inent  of  the  cylinders  either  already  en- 

graved or  about  to  be  engraved.  Each  dia- 
phragm may  be  provided  with  an  ordinary 

funnel;  but  preferably  the  distributing  de- 
vice for  the  sound-waves  to  the  recording-dia- 

45  phragm  (illustrated  in  Fig.  5)  is  used.  Two 
funnels  86  87  are  connected  at  their  smaller 
ends  by  a  curved  surface  88.  The  opening  of 
the  larger  funnel  87  is  turned  away  from  the 
recording  apparatus  and  serves  for  the  recep- 

50  tion  of  the  sound-waves  produced  by  the  ac- 
companying instrument.  The  mouth  of  the 

funnel  87  is  screwed  on  the  plate  89  by  means 
of  screws  90.  The  plate  89  is  provided  with 
conical  holes  91,  the  number  of  which  corre- 

55  sponds  with  the  number  of  the  diaphragm  to 
be  set  in  action.  The  conical  holes  are  ter- 

minated by  hollow  spherical  portions  91,  into 
which  fit  spherical  end  portions  92  of  tubes 
93,  slidingly  mounted  in  tubes  94,  which  are 

60  fixed. to  a  supporting-plate  96,  which  is  noth- 
ing also  but  the  front  of  the  carriage,  by 

meansof  a  ball-and-socket  joint  95  andserews 
97.  The  end  tubes  98  are  connected  with  the 

receiving-tubes  of  the  diaphragms  to  be  ac- 
65  tuated.  In  the  interiorofthefunnel87  there 

is  arranged  a  trumpet  99,  formed  as  a  speak- 
ing-trumpet, the  curved  surface  100  of  which 

is  a  continuation  of  the  curved  surface  of  the 

outer  receiver  87.  The  trumpet  99  is  ar- 
ranged in  such  a  manner  that  there  remains  70 

a  free  circular  space  between  the  extremity 
100  and  the  inner  face  of  the  part  88,  except 
some  points  of  attachment  101,  through  which 
space  the  sound-waves  arriving  from  the  fun- 

nel-mouth 86  may  penetrate  into  the  funnel  75 
end  87.  With  the  exterior  end  of  the  trum- 

pet 99  there  is  connected,  by  means  of  a  screw 
103.  a  mouthpiece  102,  into  which  the  sounds 

to  be  recorded  are  emitted  bj'^  the  singer.  The 
whole  is  supported  at  104  on  a  solid  rod  105,  8c 
adjustable  in  height  at  106  by  means  of  a 
screw  107.  The  socket  106  is  fixed  to  a  hori- 

zontal tube  108,  slidingly  mounted  in  a  rod 
109,  terminating  in  a  bent  portion  110,  rota- 
tably  mounted  in  a  bearing-piece  111,  which  85 
is  fixed,  by  means  of  a  screw  113,  to  the  plate 
96.  For  fixing  the  rod  109  in  any  desired  po- 

sition a  screw  112  maybe  provided.  By  this 
arrangement,  first,  the  sound-waves  emitted 
by  a  singer  at  102  are  distributed  uniformly  90 
at  91  to  the  tubes  93  94,  communicating  with 
the  diaphragms,  and  the  sound-waves  emitted 
by  the  accompanying  instrument  are  also  con- 

nected to  the  diaphragms;  second, the  record- 
ing-trumpet may  be  inclined  at  any  desired  95 

angle  with  reference  to  thediaphragms;  third, 
diminution  of  intensity  of  the  sound  is  pre- 

vented, equalization  of  the  sound  in  all  dia- 
phragms is  obtained.  In  fact,  cylindersof  in- 

tense recording  power  are  obtained.  ico 
During  the  registering  the  movable  axle 

should  be  a  rotating  motion  combined  with 
the  regular  horizontal  motion  of  the  carriage 
carrying  the  diaphragm.  The  rotary  move- 

ment of  the  movable  axles  is  obtained  by  1-5 
means  of  double  rollers  or  wheels  114  fixed 
to  the  end  of  these  axles,  Figs.  1,  2,  and  6, 
one  of  the  said  rollers  or  wheels  receiving 
its  movement  from  a  suitable  motorand  trans- 

mitting it  to  the  one  immediately  above  it,  no 
and  so  on.  The  regular  horizontal  movement 
of  the  carriage  is  obtained  by  the  following 
arrangement:  A  shaft  115,  Figs.  1,  2,  3,  and 
4,  fixed  at  its  ends  to  the  lower  part  74  of  the 
uprights  67  68,  carries  at  its  center  a  rigid  bar  1 15 
116,  which  is  pivoted  upon  it  at  117.  This 
bar  supports  a  block  118,  curved  and  pro- 

vided with  part  of  a  screw-thread  on  its  lower 
part  119,  so  as  to  engage  a  cylindrical  screw 
120,whichreceivesits  rotatory  movementfrom  120 
a  roller  or  pulley  121,  actuated  by  a  motor 
provided  for  that  purpose.  In  order  to  ob- 

tain a  regular  horizontal  motion  of  the  car- 
riage corresponding  to  the  rotatory  motion  of 

the  movable  axles,  the  same  motor  operates  125 
all  the  pullej's  or  rollers,  and  the  pulley  121 
is  practically  the  driving-pulley,  which  trans- 

mits by  a  belt  the  uniform  motion  to  the  pul- 
ley 114. 

The  mechanism  is  supported  by  a  base  122,  130 
and  a  part  123  serves  as  a  cover.     It  will  be 
understood  that  cylinders  of  all  lengths  and 
diameters  can  be  arranged  upon  the  same  ap- 

paratus, as  all  the  parts  23,  29,  34,  and  70  are 
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arranged  to  slide  and  can  be  spread  apart  or 
brought  together,  while  to  permit  the  regula- 

tion of  the  supports  of  the  movable  doors,  as 
well  as  those  of  the  shafts,  the  base  122  and 

5  the  top  123  are  grooved  at  124,  so  as  to  allow 
the  stop-bolts  126  to  be  fixed  in  the  holes  125. 
The  registering  being  finished,  the  movable 

doors  are  opened  by  raising  the  pawls  61, 
which  disengage  catches.after  which  the  doors 

to  can  be  turned  about  the  common  axle  of  the 
parts  46,  47,  and  50.    The  pivot  of  the  axle  22 
is  separated  from  the  socket  19,  which  allows 
the  cylinder-carriage  to  be  withdrawn. 
What  I  claim,  and  desire  to  secure  by  Let- 

■^5  ters  Patent,  is — 
1.  The  combination  with  a  shaft  of  a  series 

of  sleeves  mounted  thereon  as  described,  each 
sleeve  comprising  a  conical  portion  and  a  cy- 

lindrical portion,  the  said  cylindrical  portion 
being  reduced  in  diameter,  and  a  series  of 
cylinders  mounted  on  the  conical  portions  of 
the  sleeves,  the  length  of  the  conical  portions 
of  the  sleeves  being  less  than  that  of  the  cyl- 

inders mounted  thereon  whereby  to  provide 
a  space  between  the  cylindrical  portion  of 
each  of  the  sleeves  and  the  inner  wall  of  the 
bore  of  the  cylinder  for  the  insertion  of  the 
finger,  as  set  forth  for  the  purpose  specified. 

2.  The  combination  of  a  shaft  with  a  series 
30  of  sleeves  mounted  thereon  as  described,  each 

sleeve  comprising  a  conical  portion  and  a  ey- 
lyndrical  portion,  the  said  cylindrical  por- 

tion being  reduced  in  diameter,  and  a  series 
of   cylinders   mounted   on  the  conical  por- 

35  tions  of  the  sleeves,  the  length  of  the  conical 
portions  of  the  sleeves  being  less  than  that 
of  the  cylinders  mounted  ihereon  whereby  to 
provide  a  space  between  the  cylindrical  por- 

tion of  each  of  the  sleeves  and  the  inner  wall 
40  of  the  bore  of  the  cylinder  for  the  insertion 

of  the  finger,  and  a  rubber  washer  at  each 
end  of  each  of  the  sleeves. 

3.  The  combination  with  a  shaft  provided 
with  a  conical  portion  intermediate  its  ends, 

45  of  a  support  for  the  shaft  at  one  end,  a  sup- 
port for  the  shaft  at  the  other  end  comprising 

an  adjustably -arranged  block,  a  pivot  car- 
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ried  thereby  in  which  the  end  of  the  shaft  is 
mounted,  an  adjustably -arranged  frame,  a 
block  carried  thereby  and  provided  with  a  50 
conical  bore  adapted  to  engage  with  the  con- 

ical portion  of  the  shaft,  and  means  for  ad- 
justing the  frame  and  block  carried  thereby. 

4.  The  combination  with  a  shaft,  of  a  cylin- 
drical portion  thereon,  a  washer  carried  by  55 

the  said  cylindrical  portion,  sleeves  mounted 
on  the  shaft  each  comprising  a  conical  por- 

tion and  a  cylindrical  portion  and  washers 
carried  at  the  ends  of  the  conical  and  cylin- 

drical portions,  all  being  so  arranged  that  the  60 
washers  will  abut  in  the  manner  specified. 

5.  The  combination  with  a  shaft  and  cylin- 
ders carried  thereby,  of  brackets  27,  a  block 

having  grooves  in  which  parallel  portions  of 
the  brackets  fit,  set-screws  adjustably  seenr-  65 
ing  the  block  to  the  brackets,  a  pivot  carried 
by  the  block  and  upon  which  pivot  one  end 
of  the  shaft  is  mounted,  and  means  for  sup- 

porting the  opposite  end  of  the  shaft. 
6.  The  combination  with  a  shaft,  cylinders  70 

mounted  thereon  and  bearing  a  block  19  in 
which  one  end  of  the  shaft  is  mounted,  of 
means  for  supporting  the  other  end  of  the 
shaft,  a  support  comprising  angled  bars  30, 
31,  a  block  29  carrying  a  pivot  on  which  the  75 
bearing- block  19  is  mounted  and  having 
grooves  receiving  portions  of  the  bars  30,  31, 
on  which  the  block  29  is  adjustable. 

7.  In  an  apparatus  of  the  character  de- 
scribed, a  sliding  carriage  comprising  vertical  80 

standards,  horizontal  bars  vertically  adjust- 
able on  the  standards,  a  block  slidably  ar- 

ranged on  the  horizontal  bars,  and  a  dia- 
phragm-supporting tube  carried  by  the  block, 

in  combination  with  means  for  imparting  a  85 
sliding  movement  to  the  carriage. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

JOSEPH  CASTELIN. 

Witnesses: 
Emile  Faugi, 
Maurice  Faure. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  746,609,  dated  December  8,  1903. 

Application  filed  March  19, 1903,    Serial  No,  148,638.    (No  model.) 

To  all  whom  it  may  cojicem: 
Be  it  known  that  I,  Paul  VOGEL,  a  subject 

of  the  Emperor  of  Germany,  residing  at  Ber- 
lin, Germany,  have  invented  certain  new  and 

5  useful  Improvements  in  Speaking  Apparatus, 
of  which  the  following  is  a  specification. 

My  invention  relates  to  speaking  appara- 
tus in  which  the  sound-waves  are  engraved 

in  the  usual  manner  of  phonographs,  but  on 
10  the  inner  side  of  the  hollow  body  or  record- 

cylinder. 
The  device  is  illustrated  in  the  accompany- 

ing drawings,  in  which — 
Figui-e  1  is  a  front  elevation  of  the  device. 

15  Fig.  2  is  a  plan  showing  a  section  of  the  roller 
space. 

In  the  drawings,  a  is  the  stand,  &  the  drum 
for  carrying  the  body  or  record-cylinder,  and 
c  the  clockwork  for  driving  the  device,  z  be- 

ing the  record  -  cylinder  or  body  containing 
the  sound-waves. 

The  reference  -  letters  d'  to  d"^  represent 
grooved  rollers  suitably  attached  to  the  stand 
a  and  which  are  adapted  to  carry  the  drum 
h  and  to  form  a  roller-bearing  for  the  same. 

Secured  to  the  rear  of  the  drum  &  is  a  spur- 
gearing  e,  which  meshes  with  a  gear/,  driven 
by  the  clockwork.  In  the  hollow  space  of 
the  interior  of  the  drum  a  spindle  </  projects. 

30  This  spindle  is  screw-threaded  and  is  secured 
to  the  clockwork,  so  as  to  be  rotated  thereby. 
Guiding-rods  li  and  i  are  secured  to  a  station- 

ary part  of  the  clockwork  c  and  project  into 

the  space  in  the  interior  of  the  drum.  The 
usual  membrane  sliding  carriage  1,  having  35 
sliding  connection  with  the  rods  li  and  i,  is 
also  provided.  This  carriage  is  operated  by 
means  of  a  threaded  segment  k,  carried  by  a 

spring  Z,  which  is  connected  to  one  of  the  slid- 
ing connections  of  the  carriage.  The  screw-  40 

threads  of  the  segment  engage  with  the 
threads  of  the  spindle  g.  Thus  as  the  latter 
rotates  the  segment  is  moved  forward,  carry- 

ing with  it  the  carriage. 
By  the  employment  of  the  inner  surface  of  45 

the  cylinder  a  more  exact  touching  of  the  cyl- 
inder by  the  reproduction-pointer  is  obtained 

than  by  having  the  sound-waves  on  the  outer 
side  of  the  cylinder.  Then,  again, the  grooves 
are  protected  from  damage  in  packing,  and  50 
the  roller-drum  does  not  act  as  a  wedge  or  in 
a  spreading  manner,  as  in  the  old  style  of  de- 

vice, but  as  a  hoop,  tending  to  keep  the  cyl- 
inder together. 

I  claim  as  my  invention —  55 
In  an  apparatus  for  reproducing  sounds,  a 

hollow  rotating  body  having  an  inner  surface 
for  carrying  the  record  thereon,  and  stylus 
mechanism  operatively  engaging  said  inner 
surface.  60 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

PAUL  VOGEL. 
Witnesses: 

Henry  Hasper, 
WOLDEMAR  HaUPT. 
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SPECIFIC  A  TIOKT  forming  part  of  Letters  Patent  No.  746,806,  dated  December  15,  1903. 

Application  filed  Jnly  27,  1903.    aerial  No.  167,220.    (No  model.) 

To  all  jvhom  it  mrn/  concern: 
Be  it  known  that  I,  John  H.  Fedeler,  a 

citizen  of  the  United  States,  and  a  resident 
of  Schenectady,  in  the  county  of  Schenectady 
and  Stateof  New  Yoric,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Machine  Records,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  records  for  talking- 
machines —  such  as  phonographs,  gramo- 

phones, &c.^ — and  its  object  is  to  provide 
means  by  which  records  for  such  machines 
may  be  adjusted  to  reproduce  the  music  or 
sound  at  the  .same  speed  as  that  at  which  the 
record  was  originally  taken.  In  many  cases 
in  order  to  get  the  best  effect  from  the  record 
it  is  important  that  the  exact  speed  at  which 
the  record  was  made  should  be  reproduced. 
Although  in  practice  phonographs  are  usually 
supplied  with  governors  by  which  the  speed 
may  be  adjusted,  neverthele.ss  no  exact  in- 

formation as  to  the  proper  speed  of  each  rec- 
ord is  given;  but  the  adjustment  must  be 

made  according  to  the  judgment  of  the  oper- 
ator. Moreover,  if  a  notice  as  to  the  proper 

speed  of  operation  accompanied  each  record 
it  would  afford  no  assistance  in  the  proper 
adjustment  of  the  governor  unless  a  tachom- 

eter or  other  speed  -  indicating  device  was 
used.  By  my  invention  the  speed  can  be 
properlj^  adjusted  with  great  exactness,  so 
that  not  only  the  original  sounds,  but  also 
the  exact  time  or  tempo  of  these  sounds  may 
be  reproduced.  Furthermore,  the  adjustment 
is  accomplished  without  the  use  of  a  tachom- 

eter or  similar  auxiliary  mechanism. 
In  the  accompanying  drawings.  Figure  1 

shows  diagrammatically  a  cylindrical  record 
of  the  form  usually  employed  in  phonographs. 

40  Fig.  2  shows  diagrammatieallj'a  record  in  the 
form  of  a  circular  plate  such  as  is  used  in 
some  machines. 

In  the  form  shown  in  Fig.  1  the  actuating 
member  of  the  instrument  travels  around  the 
record  in  a  spiral  from  one  end  to  the  other. 
In  order  to  obtain  the  indication  for  the  proper 
speed,  I  form  at  one  end  of  the  record  a  series 

of  index-marks  A  A',  which  may  be  either 
raised  or  depressed  and  which  will  produce 
a  sound  or  knock  in  the  instrument.  It  is 
evident  that  if  these  marks  are  so  placed  that 
when  the  record  is  revolving  at  the  proper 

speed  a  fixed  number  of  marks  will  corre- 
spond to  a  certain  interval  of  time.  Then  by 

counting  the  knocks  or  sounds  produced  by  55 
these  marks  the  speed-governor  may  be  prop- 

erly adjusted  to  give  exactly  the  correct  speed. 

The  index-marks  A  A'  may  be  spaced  on  the 
record  arbitrarily  and  then  counted  while 
the  machine  is  running  at  the  same  speed  60 
as  while  the  music  or  other  record  is  being 
produced,  or  the  marks  maybe  made  by  the 
stylus  of  the  instrument  itself  responding 
to  gong  or  clock  strokes,  producing  a  fixed 
number  of  marks  in  a  given  time.  In  either  65 
case  and  with  the  marks  produced  in  either 
of  the  waj's  described  a  simple  notice  accom- 

panying the  record  of  the  proper  number  of 
these  sounds  for  a  given  time  will  enable  the 
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operator  to  adjust  the  machine  which  is  to 
reproduce  the  music  or  other  sounds  of  the 
record  to  exactly  the  correct  speed.  The 
marks  may  be  placed  at  either  end  of  the 
record,  asismostconvenient.  It  willof  course 
be  understood  that  the  sounds  produced  by 
these  marks  are  used  only  for  the  purpose  of 
adjusting  the  speed  of  the  governor  and  do 
not  occur  during  the  reproduction  of  the  music 
or  other  sounds  of  the  record  proper. 

In  the  form  of  record  shown  in  Fig.  2  the 
actuating  member  of  the  instrument  travels 
around  the  plate  in  a  spiral,  as  indicated  by 

the  curve.  The  marks  A  A'  may  be  placed 
at  either  end  of  the  spiral.  The  purpose  and 
operation  is  the  same  as  has  been  already  ex-  85 
plained  and  requires  no  further  description. 

It  is  obvious  that  a  great  variety  of  marks 
may  be  used  for  the  purpose  of  my  invention, 
and  the  marks  may  be  made  in  a  number  of 
ways.  Accordingly  I  do  not  desire  to  limit 
my.self  to  the  particular  construction  and  ar- 

rangement of  parts  here  shown,  since  changes 
therein  which  do  not  depart  from  the  spirit  of 
my  invention  and  which  are  within  the  scope 
of  the  appended  claims  will  be  obvious  to 
those  skilled  in  the  art. 

Havingthusfully  described  my  invention,  I 
claim  as  new  and  desire  to  protect  by  Letters 

Patent— 1.  As  a  new  article  of  manufacture,  a  talk- 
ing-machine record  with  index-marks  on  its 

surface  adapted  to  pass  a  certain  point  so  that 
the  frequency  of  their  passing  said  point  can 
be  compared  to  a  unit  of  time. 
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2.  As  a  new  article  of  manufacture,  a  talk- 
ing-machine record  having  index-marks  in  its 

record-surface  and  adapted  to  make  sounds 
of  a  given  frequency  whereby  the  speed  of  the 
machine  may  be  adjusted. 

3.  A  record  for  a  talking-machine  provided 
in  its  record-surface  with  indicatiug-marks 
adapted  to  produce  in  said  machine  a  series 
of  arbitrary  sounds,  a  certain  number  of  said 
sounds  corresponding  to  a  fixed  period  of 

time  when  said  record  is  operating  at  proper 

speed. Signed  at  Pittsfield,  in  the  county  of  Berk- 
shire and  State  of  Massachusetts,  this  9th  day 

of  July,  A.  D.  1903. 
JOHN  H.  FEDELER. 

Witnesses: 
Frdr.  W.  Knoppe, 
M.  S.  Van  Vleet. 
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To  all  whoin  it  inay  concern: 
Be  it  known  that  we,  Charles  C.  Clifford 

and  Alfred  C.  Clifford,  citizens  of  the 
United  States,  residing  at  Philadelphia,  in 

5  the  county  of  Philadelphia,  State  of  Penn- 
sylvania, have  invented  certain  new  and  use- 

ful Improvements  in  Return  Mechanisms  for 
Sound  -  Producing  Records;  and  we  do  de- 

clare the  following  to  be  a  full,  clear,  and  ex- 
lo  act  description  of  the  invention,  such  as  will 

enable  others  skilled  in  the  art  to  which  it 

appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  draw- 
ings, and  to  the  figures  of  reference  marked 

15  thereon,  which  form  a  part  of  this  specifica- 
tion. 

Our  invention  relates  to  sound-producing 
instruments  wherein  a  record  is  rotated,  and 
therebj'  the  sounds  are  reproduced,  and  we 

20  have  shown  for  purposes  of  illustration  our 
mechanism  attached  to  a  gramophone;  and 
the  particular  object  of  our  invention  is  to 
automatically  shift  the  stylus  and  sound-box 
from  the  concluding  to  the  commencing  part 

25  of  the  record  whether  the  record  is  of  short 
or  long  duration  and  by  the  turning  of  a 
knob  by  hand  release  the  locking  means  and 
start  the  record,  and  have  shown  the  prefer- 

able means  we  employ  in  the  accompanying 
30  drawin'gs,  in  which — 

Figure  1  is  a  plan  view.  Fig.  2  is  a  side 
elevation.  Fig.  3  is  a  front  elevation.  Figs. 
4,  5,  6  are  detail  views.  Fig.  7  is  a  detail 
showing  the  locking  at  the  end  of  the  record. 

35  Fig.  8  shows  the  stylus  and  sound-box  as  ele- 
vated before  the  commencement  of  the  record. 

Similar  figures  of  reference  indicate  simi- 
lar parts  throughout  the  views. 

The  instrument  with  which  our  mechanism 
40  is  operated  in  the  present  instance  is  the 

well-known  gramophone,  in  which  the  case  1 
incloses  a  motor  and  above  which  is  the  disk 
2,  rotated  by  the  motor,  and  on  which  is 
placed  the  record  3,  centered  by  the  projec- 

45  tiou  4.  The  record  is  a  flat  disk  and  is  also 
used  in  several  differently-named  machines. 
Its  upper  surface  or  face  is  indented  with  a 
spiral  line  5,  which  is  formed  by  sound-waves, 
as  is  well  known,  the  line  commencing  near 

50  the  outer  edge  of  the  disk  and  thereafter 

winding  inwardly  toward  the  center  of  the 
disk,  the  line,  however,  on  different  records 
varying  as  to  its  commencement  from  the 
edge  of  the  disk  or  its  diametral  point  and 
its  termination  depending  upon  the  length  55 
of  the  record,  and  while  in  some  instances  it 
approaches  quite  close  to  the  center  of  the 
disk  it  will  in  other  instances  be  somewhat 
removed.  The  above  is  especially  to  be  noted, 
as  our  mechanism  when  unlocked  automat-  60 
ically  starts  the  stylus  to  the  commencement 
of  the  record-groove  and  also  automatically 
picks  up  the  stylus  and  sound-box  when  the 
record -groove  terminates,  returns  them  to 
the  commencing-point,  and  locks  the  mech-  65 
anism,  regardless  of  the  length  of  the  record- 
line  or  its  commencing  or  terminal  position. 
We  are  aware  that  machines  are  already 

in  use  where  by  means  of  adjustments  for 
each  different  record  the  stylus  returns;  but  70 
ours  at  the  termination  of  any  record,  long 
or  short,  acts  automatically,  and  no  adjust- 

ments are  required.  When  a  long  record  is 
replaced  by  a  short  one,  or  vice  versa,  the 
mechanism  acts  equally  well.  75 

In  contact  with  the  record  3  is  the  stylus  6, 
secured  to  the  sound-box  7,  which  is  secured 
at  one  end  of  a  bar  8,  which  at  its  opposite 
end  is  pivotally  supported  on  a  bracket  9,  and 
a  horn  10  is  carried  upon  a  support  11  in  the  8c 
usual  manner,  these  parts  being  of  the  usual 
general  construction.  A  belt  12  is  placed 
upon  the  edge  of  disk  2,  passing  partly  around 
it  and  around  a  pulley  13  of  our  construction, 
and  is  the  means  by  which  we  communicate  85 
motion  to  our  mechanism.  In  order  to  secure 

an  even  tension  of  the  belt,  we  place  a  binder- 
pulley  14  to  run  against  its  outside,  support 
the  pulley  upon  a  lever  15,  fulcrumed  at  16, 
and  having  an  end  17,  in  which  we  insert  a  90 
spring  18,  which  at  its  opposite  end  may  be 
inserted  in  any  one  of  holes  19  in  bar  20  which 
is  found  to  be  best  for  the  purpose,  and  thus 
secure  an  even  tension  of  the  belt. 

The  wheel  13  is  mounted  on  a  vertical  shaft  95 
21,  on  which  a  worm  22  is  made  or  which  is 
secured  thereto.  The  worm  engages  and  ro- 

tates worm-wheel  23,  which  is  loosely  placed 
on  horizontal  shaft  24,  which  only  partially 
rotates  at  the  commencement  and  also  at  the  100 
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end  of  the  record.     The  shaft  is  carried  ia 
bearings  25. 

Attached  to  the  hub  of  worm-wheel  23  is  an 
arm  26,  which  rotates  therewith  and  to  which 

5  is  pivotally  attached  a  swinging  pawl  27  by 
screw  28,  The  pawl  has  at  its  front  end  a 
notch  29,  and  its  end  exterior  thereto  is 
rounded  to  readily  pass  over  pin  30  in  hub 
51.     Back  of  the  pivot-screw  28  the  pawl  ex- 

lo  tends  downward  or  at  about  a  right  angle  to 
the  front  part  and  is  curved  at  its  back  and 
top  edges,  and  from  the  top  down  the  back 

'  edge  is  provided  with  a  groove  31.  The  back 
part  of  the  pawl  has  a  side  offset,  which  re- 

15  versely  curves  and  passes  back  of  arm  26,  as 
best  seen  in  Figs.  5  and  6,  A  spring  32  is 
secured  to  arm  26,  and  its  free  end  engages 
pawl  27  back  of  fulcrum-screw  28,  tendiugto 
cause  notch  29  toengage  pin  30.     A pressure- 

2o  bar  33,  which  engages  pawl  27,  is  reversely 
and  downwardly  curved  from  its  pawl-engag- 

ing end,  but  kept  above  foundation-plate  34 
at  point  35,  after  which  it  curves  downward 
and  then  has  a  half-turn  upward,  forming  a 

25  U  shape,  the  rounded  portion  36  being  adapt- 
ed to  rest  upon  the  foundation-plate,  the  back 

upright  end  37  being  inserted  in  a  holder  38, 
mounted  upon  a  bent  support  39,  in  which  is 
also  formed  a  guiding-slot  40,  opening  out- 

30  ward.  The  rod  fits  freely  in  these  parts, 
which  permits  its  free  movement  at  its  front 
or  pawl  end  both  vertically  and  horizontally 
to  enable  the  bar  to  freely  follow  the  groove 
31,     The  peculiar  curvatures  of  the  rod  33 

35  are  not  essential,  provided  its  shape  is  such 
as  to  preserve  the  points  35  36  for  the  pur- 

poses hereinafter  set  forth.  A  guide-plate  41 
is  secured  to  the  bed-plate  near  pawl  27, 
stands  upright  back  of  the  pawl,  and  has  a 

40  guiding-opening  42,  through  which  rod  33  is 
inserted,  the  opening  being  formed  with  right- 
angled  corners  at  its  top,  the  right-hand  side 
extending  a  less  distance  down  than  the  left- 
hand  side,  and  the  sides  joined  at  the  bottom 

45  by  an  incline  43. 
Shaft  24  at  its  inner  end  is  bent  to  form  a 

crank  44,  on  which  is  loosely  placed  a  hub  45, 
in  which  at  one  side  is  inserted  a  rod  46, 
which   extends  outward   and   passes  freely 

50  through  an  opening  in  lug  47  of  the  bed-plate. 
This  construction  permits  crank  44  to  turn 
in  hub  45  to  move  it  up  and  down  and  back 
and  forth,  while  preventing  its  rotating,  A 
lifter-rod  48  is  inserted  into  the  top  of  hub 

55  45  and  moves  up  and  down  and  back  and 
forth  with  the  hub.  The  rod  in  its  upward 
direction  is  curved  backward,  then  forward, 
dipping  down  and  passing  under  and  beyond 
bend  49  of  elevator-arm  50,  which  it  elevates 

60  when  crank  44  turns  up  and  lowers  when  the 
crank  descends. 

Tightly  secured  on  shaft  24  is  hub  51.  The 
hub  abuts  arm  26  at  its  inner  end  and  at  its 

outer  end  has  secured  to  it  a  stop-plate  52, 
65  having  a  notch  53  at  one  end  and  a  notch  54 

at  the  opposite  end,  the  notches  being  formed 
to  engage  pin  55,  projecting  from  the  inner 

side  of  the  end  of  locking-lever  56,  which  is 
fulcrumed  at  57,  where  a  spring  58  is  secured, 
which  at  its  free  end  engages  pin  55  to  cause  70 
it  to  enter  notches  53  54.  The  lever  56  ex- 

tends outward  from  its  fulcrum  and  passes 
above  an  L-shaped  lifter  59,  operated  by  a 
hand-knob  60,  A  spring  61  is  secured  to  the 
bed-plate  and  at  its  operative  end  presses  75 
against  lifter  59,  securing  the  lifter  against 
self  movement. 

A  vertical  shaft  62  is  stepped  in  the  bed- 
plate  and   supported   at   its   upper  end   in 

bearing  63.     The  shaft  carries  at  its  top  a  80 
plate  64,  secured  to  the  shaft  by  its  hub  65 
to  partially  rotate  with  the  shaft.     The  plate 
extends  outward  from  the  shaft  at  each  end, 
one  end  being  pierced  by  a  hole  66,  through 
which  is  inserted  for  free  vertical  movement  85 
the  outer  offset  end  of  elevator-arm  50.    At 
the  opposite  end  of  the  plate  64  are  fixed 
guide-pins  67,  so  placed  at  each  side  of  the 
arm  as  to  secure  its  side  movement  by  plate 
64  and  also  permit  the  elevation  of  the  inner  9c 
end  of  the  arm  by  the  lifter-rod  48.     After 
passing  pins  47  and  bend  49  (heretofore  de- 

scribed) the  arm  continues  in  course  toward 
the   sound-box;  but  before  reaching  it  the 
arm  is  curved  to  the  outer  side  of  bar  8,  above  95 
and  outside  of   which  it  passes  at  68  and 
doubling  upon  itself  returns  under  bar  8  at 
69  at  an  angle  forward  or  outward,  and  then 
has  an  end  70  turned  vertically  above  and 
inside  of  bar  8,  forming  a  means  to  embrace  100 
bar  8,  but  not  to  tightly  grasp  it,  as  part  68 
is  to  touch  bar  8  and  start  stylus  6  to  groove  5, 
and  the  end  70  is  to  touch  when  the  end  of  the 
record-curve  is  reached,  and  the  stylus  is  to 
be  automatically  returned  to  repeat  the  rec-  105 
ord  or  commence  another. 

At  the  lower  end  of  shaft  62  is  secured  hub 
71  of  vibrator-arm  72,  the  arm  being  formed 
to  first  pass  inwardly  toward  the  record  and 
then  turn  at  about  a  right  angle  and  pass  in  no 
direction  nearly  parallel  with  rod  46  until  at 
a  point  opposite  curve  35  of  pressure-bar  33, 
when  arm  72  is  formed  concentric  with  the 
center  of  shaft  62.  The  agitator-bar  is  clear 
of  the  bed-plate;  but  its  top  at  the  curved  end  115 
touches  bar  33  at  35  soon  after  the  stj'lus 
catches  the  sound-groove, as  will  be  explained 
hereinafter.  A  spring  73  has  one  end  secured 
to  the  crank  44  of  shaft  24  to  rotate  therewith, 
and  in  so  doing  its  free  end  will  press  against  120 
the  inclined  surface  74  of  the  vibrator-lever 
72,  when  the  crank  44  moves  to  lower  the 
stylus  6  and  sound-box  7  to  the  record  3, 
causing  a  movement  of  all  parts  attached  to 
shaft  62  and  advancing  the  stylus  to  the  125 
record-groove,  when  as  soon  as  the  stylus 
becomes  engaged  the  spring  73  will  become 
inoperative  and  cause  no  further  movement 
of  the  agitator-lever  or  stylus,  which  will 
then  be  controlled  by  the  sound-groove.  A  130 
stop  75  is  secured  to  the  motor-case  1  to  pre- 

vent the  stylus  from  being  carried  beyond 
the  edge  of  the  record,  and  a  stop-screw  76, 
inserted  through  lug  77,  which  may  be  ad- 
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justed  to  toucn  vibrator-lever  72,  will  accom- 
plish the  same  purpose. 

The  operation  of  our  mechauism  is  as  fol- 
lows: At  the  termination  of  the  record  the 

5  crank  44  will  be  swung  up,  as  seen  in  Fig.  7, 
which  action  will  move  up  and  carrj'  over 
rod  48,  elevator-arm  50,  bar  8,  sound-box  7, 
and  stylus  6  to  the  starting  position,  with  the 
sound-box  and  stylus  elevated   above  the 

lo  record  side,  as  seen  in  Fig.  8.  Now  by  turn- 
jng^iiob  60  to  throw  up  lifter  59  the  locking- 
lever  56  will  be  moved  to  disengage  pin  55 
from  notch  53,  thus  permitting  the  mechan- 

ism to  act  and  thepartsto  commence  to  move, 
15  and  during  the  first  half-rotation  of  shaft  24 

the  crank  44  will  assume  its  lower  position, 
as  seen  in  Figs.  1,  2,  3,  carrying  down  lifter- 
rod  48,  wheu  elevator-arm  50  will  pass  down 
free  and  clear  of  bar  8  at  point  69,  so  that 

20  stylus  6  will  touch  the  top  of  record  3.  The 
spring  73  will  sweep  along  incline  74,  mov- 

ing agitator-lever  72,  partially  rotating  shaft 
62,  and  moving  plate  64,  which  by  pins  67 
moves  elevator-arm  50  sidewise  by  engaginir 

25  bar  8  at  68,  and  thereby  moving  sound-box  7, 
so  that  stylus  6  is  carried  to  and  engaged  in 

the  record's  spiral  sound-groove  5.  During the  time  of  the  above  movements  the  notch  54 

of  stop-plate  52  has  engaged  the  pin  55  of  lock- 
30  ing-lever  56,  as  seen  in  Fig.  3,  causing  shaft 

24,  its  crank  44,  and  all  parts  attached  there- 
to and  moved  thereby  to  remain  stationary, 

while  the  stylus  follows  the  sound-groove  to 
its  termination.    Owing  to  the  spiral  course  of 

35  the  sound-groove,  together  with  its  irregular 
waves,  the  arm  72  is  continuously  vibrated  or 
agitated,  and  its  curved  part  when  in  touch 
with  pressure- bar  33  at  35  causes  bar  33  to 
be  also  continuously  agitated  as  long  as  the 

40  stylus  follows  the  sound-groove.  At  each 
rotation  of  the  worm-wheel  23  the  arm  26  and 
attached  pawl  27  make  one  rotation  around 
shaft  24,  and  pressure-bar  33  at  each  rotation 
meets  groove  31,  elevates  the  front  end  of  the 

45  pawl,  and  prevents  the  notch  29  from  engag- 
ing pin  30.  The  bar  is  carried  over  to  the 

short  side  of  opening  42  in  guide-plate  41  by 
the  reversed  curve  of  groove  31  and  dropped 
on  incline  43,  which  will  move  the  bar  over 

50  to  the  long  side  of  opening  43  to  meet  groove 
31  at  the  next  rotation  of  the  pawl ;  but  when 
the  curved  part  of  agitator-lever  72  moves 
under  and  in  contact  with  pressure-bar  33  at 
35  its  agitation  then  moves  bar  33  over  as  long 

55  as  stylus  6  follows  groove  5.  When  bar  33 
engages  groove  31,  the  bar  is  carried  against 
the  top  of  opening  43,  thus  bringing  pressure 
upon  the  pawl  back  of  screw  28,  elevating 
the  front  end  of  the  pawl  to  clear  pin  30,  and 

60  this  continues  as  long  as  the  stylus  follows 
the  sound-groove.  VVheu  the  record  is  com- 

pleted, the  stylus  6  passes  from  the  sound- 
groove  5  to  the  top  of  disk  3,  and  all  agitation 
of  lever  72  will  cease.     Bar  33  will  now  re- 

65  main  at  the  short  side  of  opening  43  and  will 
not  engage  groove  31  thereafter,  and  spring 
32  will  act,  causing  notch  29  to  engage  pin  30 

to  partially  rotate  shaft  24  to  the  position  seen 
in  Fig,  7,  moving  all  of  the  connected  parts 
and  causing  them  to  resume  their  proper  70 
places  for  the  commencement  of  a  new  rec- 

ord, or  if  knob  60  and  lifter  59  have  not  been 
turned  or  placed  so  as  to  lock  lever  65  and 
pin  55  the  record  will  be  repeated. 

It  will  be  seen  that  our  mechanism  is  en-  75 
tirely  automatic  when  once  started  and  if  not 
locked  to  prevent  it  will  continue  to  repeat 
as  long  as  the  motor  continues  to  act. 

As  we  have  illustrated  our  mechanism  it 
is  shown  as  attached  to  existing  machines;  80 
but  with  new  machines  it  may  readily  be 
placed  within  the  same  case,  and  whether 
the  motor  is  spring-wound  or  otherwise  its 
power  can  readily  be  applied  to  operate  our 
mechanism,  only  slight  mechanical  changes  85 
being  necessary  to  accomplish  such  purpose. 
Dot-and-dash  lines  indicate  the  inclosing  box 
or  case  we  would  employ  in  the  present  con- 
struction. 
We  claim —  90 
1.  In  a  reproducer  return  mechanism,  the 

combination  with  a  motor-driven  disk,  of  a 
sound-record  mounted  on  the  disk,  a  sound- 

box, a  stylus  and  a  horn,  of  means  to  auto- 
matically move  the  stylus  to  the  commence-  95 

inent  of  the  sound-groove  of  the  record,  and 
at  the  termination  of  the  record,  regardless 
of  its  length  and  without  special  adjustment 
for  each  record,  to  automatically  elevate  and 
carry  the  stylus,  its  sound-box  and  the  at-  100 
tached  horn  end  to  the  side  of  the  record, 
and  above  the  same,  and  then  lock  the  parts 
in  said  position  in  manner  and  form  substan- 

tially as  set  forth. 
2.  Inareproducerreturn  mechanism, arao-  105 

tor-driven  disk,  a  record  supported  on  the 
disk,  a  stylus  attached  to  a  sound-box  and 
adapted  to  engage  the  record  sound-groove, 
means  for  the  movement  of  the  stylus  to  the 
record,  means  to  unlock  the  mechanism,  and  110 
to  continue  said  unlocking,  regardless  of  the 
length  of  the  record,  and  to  then  automatic- 

ally return  the  stylus  to  the  commencement 
of  the  recoi'd,  after  its  termination. 

3.  Inareproducerreturn  mechanism,  a  sty-  115 
lus  and  a  sound-box  supported  upon  an  arm 
pivoted  to  allow  said  stylus  to  pass  from  one 
side  toward  the  center  of  a  motor-driven  rec- 

ord having  a  sound-groove,  means  also  con- 
nected to  the  arm  to  elevate  the  stylus  above  12c 

the  record,  and  lock  and  stop  the  mechanism 
when  the  stylus  has  assumed  that  position, 
means  to  unlock  and  start  the  mechanism, 
means  to  lower  the  stylus  to  the  record,  a 
locking-lever  and  means  to  elevate  it,  means  125 
to  carry  the  stylus  to  the  sound-groove,  and 
at  the  end  of  the  groove  means  to  automatic- 

ally elevate  the  stylus  above  the  record, return 
it  lo  its  first  position  above  the  record  side, 
and  stop  the  connected  mechauism,  substan-   130 
tially  in  manner  and  form  specified. 

4.  In  a  reproducer  return  mechanism,  a 
driven  disk  and  record,  a  driven  shaft,  a  sec- 

ond shaft,  intermittingly  and  partially  rotat- 
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ing,  a  pawl  and  means  for  its  rotating  during 
the  playing  of  the  record,  a  pressure-bar  en- 

gaging the  pawl  during  its  rotating,  and  after 
the  mechanism  is  unlocked  for  the  engage- 

5  ment  of  the  stylus  upon  the  record,  means 
upon  the  pawl  to  move  the  engaging  end  of 
the  pressure-bar  to  one  side  of  the  pawl  at 
each  rotation  during  such  engagement  of  the 
stylus  and  record,  and  means  to  secure  the 

to  pressure-bar  from  engagement  with  the  pawl 
at  the  termination  of  the  record,  and  thereby 
permit  the  pawl  to  then  turn  the  shaft,  and 
operate  the  lifting  and  return  mechanism  of 
the  sound-box  and  stylus,  and  a  locking-lever- 

15  engaging  means  to  stop  and  lock  the  mechan- 
ism when  so  returned. 

5.  In  a  reproducer  return  mechanism,  a 
driven  record,  a  stylus  adapted  to  engage  the 
record  and  supported  upon  a  bar  pivotally 

20  supported  at  its  end  opposite  the  stylus,  an 
arm  under  the  bar  supporting  one  end  of  the 
same  above  the  record  and  having  means  to 
alternately  form  contact  with  either  side  of 
the  bar,  means  to  support  the  arm  for  swing- 

25  ing,  a  vibrator-arm  attached  to  the  support- 
ing means  of  the  aforesaid  arm,  a  driven 

shaft  having  thereon  means  to  intermittently 
rotate  a  second  shaft  placed  at  about  a  right 
angle  to  the  driven  shaft  and  having  means 

30  to  engage  the  arm  aforesaid;  means  to  lock 
the  second  shaft,  means  to  unlock  the  second 
shaft,  means  to  partially  rotate  the  shaft  and 
operate  its  means  which  engage  the  elevating- 
arm,  in  direction  to  lower  the  pivotally-sup- 

35  ported  bar,  its  supporting-arm,  and  the  stylus 
to  the  record  and  thereafter  still  further 
lower  the  arm  free  from  the  under  side  of  the 
bar,  and  means  connected  to  and  operated  by 
the  right-angled  shaft  to  yieldingly  engage 

40  the  vibrator-arm  and  thereby  move  it,  the 
supporting-arm  and  pivotal  bar,  toward  the 
record's  center  and  cause  the  stylus  to  engage 
the  sound-groove  of  the  record,  in  substan- 

tially the  manner  set  forth. 
45  6.  In  a  sound-producing  instrument,  a  rec- 

ord having  a  sound-groove,  means  to  rotate 
the  record,  a  stylus  to  follow  the  record- 
groove,  means  to  unlock  the  rotating  means, 
means  to  start  the  stylus  into  the  groove, 

50  means  to  permit  the  stylus  and  its  attached 
and  operative  mechanism  to  continue  opera- 

tive as  long  as  the  stylus  follows  the  groove, 
and  upon  the  passing  of  the  stylus  from  the 
groove  and  upon  the  surface  of  the  record, 

55  operative  means  to  automatically  lift  the 
stylus  from  the  record,  return  it  to  the  side 
of  the  record  and  above  and  out  of  contact 
therewith,  and  lock  and  stop  the  mechanism 
from  moving,  in  manner  and  substantially  as 

60  set  forth. 
7,  In  a  return  mechanism,  a  record,  a  spiral 

sound-groove  in  the  record,  means  to  rotate 
the  record,  a  stylus  entering  and  following 
the  groove,  a  bar  pivotally  supported  and  car- 

65  rying  the  stylus,  an  elevating-arm,  a  swing- 
ing support  for  the  arm,  an  operative  means 

to  lower  the  bar  and  the  stvlus  at  the  com-  i 

mencement  of  the  record  and  driven  by  the 
means  to  rotate  the  record;  a  vibrator-arm 
attached  to  the  swinging  support  of  the  ele-  70 
vator-arm,  a  pressure-bar  supported  at  one 
end  to  permit  the  other  end  to  move  verti- 

cally and  horizontally,  and  resting  upon  the 
vibrator-arm  after  the  record  has  commenced 
to  rotate;  a  shaft,  a  rotating  pawl,  pivotally  75 

supported,  engaged  by  the  pressure-bar  at 
each  rotation  and  rotated  by  the  record-ro- 

tating means,  and  at  each  rotation  having  its 
engaging  end  pressed  outward  from  its  rotat- 

ing center  by  the  pressure-bar  which,  oper-  80 
ated  by  the  vibrator-arm,  then  engages  means 
upon  the  pawl  to  carry  the  bar  end  sidewise 
during  each  rotation  while  the  stylus  follows 
the  sound-groove,  and  upon  the  passing  of 
the  stylus  from  the  sound-groove  prevents  85 
the  pressure-bar  being  carried  sidewise  in  the 
guiding-opening  in  the  guide-plate,  and  from 
engaging  the  pawl,  and  thereby  permits  the 
pawl  to  engage  and  operate  the  shaft  and  the 
return  mechanism  connected  thereto  which  90 
elevates  the  stylus  from  the  record  and  re- 

turns it  to  its  position  at  the  side  and  com- 
mencement of  the  record,  substantially  in 

manner  and  form  set  forth. 

8.  In  a  return  mechanism,  a  record,  a  lock-  95 
ing-lever,  a  locking-plate  and  a  locking-pin, 
the  plate  so  constructed  as  to  be  turned  and 
thereby  release  the  lever  from  engagement 
by  its  pin,  said  locking-plate  being  secured 
to  a  shaft,  which,  when  such  release  takes  100 
place  is  driven  to  make  a  semirotation  and 
by  means  thereto  attached  and  operated  low- 

ers a  stylus  to  a  sound-groove  record,  forces 
the  stylus  to  engagement  with  the  groove, 
and  permits  the  rotating  of  the  record;  means  (05 
to  permit  the  continued  running  of  the  rec- 

ord as  long  as  the  stylus  follows  the  sound- 
groove,  and  upon  the  passing  of  the  stylus 
beyond  the  sound-groove,  means  to  unlock 
the  shaft  aforesaid,  means  to  rotate  the  shaft  no 
after  its  unlocking,  move  its  connected  mech- 

anism to  elevate  the  stylus,  and  remove  it  to 
its  original  position  above  and  at  the  side  of 
the  record,  in  manner  and  form  substan- 

tially as  set  forth.  115 
9.  In  a  return  mechanism,  a  driving-shaft, 

a  worm  upon  the  shaft,  a  driven  shaft,  a 
worm-wheel  driven  by  the  worm  and  sur- 

rounding and  rotating  freely  around  the 
driven  shaft,  an  arm  secured  to  the  worm-  120 
wheel,  a  pawl  pivotally  secured  to  the  arm, 
and  means  attached  to  the  arm  and  adapted 
to  force  the  engaging  end  of  the  pawl  to- 

ward the  driven  shaft,  substantially  as  de- 
scribed. 125 

10.  In  a  return  mechanism,  a  driven  shaft, 
a  worm  upon  the  shaft,  a  worm-wheel  driven 
by  the  worm,  a  shaft  about  which  the  worm- 
wheel  rotates,  an  arm  secured  to  the  worm- 
wheel,  a  pawl  pivotally  secured  to  the  arm,  130 
means  to  press  the  pawl  toward  the  shaft,  at 
its  front  end;  a  pressure-bar,  a  back  end  for 
the  pawl  having  means  for  the  engagement         i 
of  the  pressure- bar  to  force  the  back  end  of 
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the  pawl  toward  the  shaft  and  at  the  same 
time  move  the  bar  end  to  one  side,  substan- 

tially as  set  forth. 
11.  In  a  return  mechanism,  a  record,   a 

5  locking-lever,  a  lifter  designed  to  elevate  the 
lever  end,  and  means  to  turn  the  lifter,  a 
spring  pressing  against  the  lifter  to  prevent 
self-movement,  a  fulcrum  for  the  lever,  a  pin 
inserted  in  the  locking  end  of  the  lever,  a 

lo  spring  secured  in  manner  to  press  the  pin  for 
engagement,  a  shaft,  a  double-ended  locking- 
plate  secured  to  the  shaft,  having  an  engag- 

ing notch  at  each  end,  one  notch  when  disen- 
gaged from  the  locking-lever  permitting  the 

15  rotating  of  the  shaft  and  the  starting  of  the 
mechanism,  and  the  playing  of  the  record, 
and  the  other  notch  when  engaged  by  the  pin 
permitting  the  repeating  of  the  record  after 
the  return  of  the  stylus  to  its  first  position, 

20  substantially  as  set  forth. 
12.  In  a  return  mechanism,  a  driven  shaft, 

means  thereto  connected  and  thereby  driven 
to  rotate  a  pivotally -supported  pawl  sur- 

rounding a  second  shaft,  a  pressure-bar  piv- 
25  otally  secured  and  held  at  one  end  in  manner 

to  permit  the  other  end  to  freely  move  verti- 
cally and  horizontally,  a  foundation-plate,  a 

bent  part  to  the  pressure-bar,  which  at  the 
commencement  of   the  record   touches   the 

30  foundation-plate  and  supports  the  bar  when 
not  engaged,  a  record,  a  sound -groove,  a 
stylus,  an  agitator-arm  having  means  to  cause 
its  agitation  by  the  sinuosities  of  the  sound- 
groove  of  the  record,  after  the  stylus  has  en- 

35  tered  the  sound-groove  of  the  record  and  at 
which  time  a  part  of  the  agitator-arm  enters 
under,  supports  and  agitates  the  pressure- 
bar  when  not  engaging  the  pawl;  a  guide- 
plate  through  which  the  pressure -bar  end 

40  passes,  and  in  which  is  a  guide-opening  hav- 
ing an  inclined  side  against  which  the  pres- 

sure-bar descends  and  by  which  it  is  guided 
during  the  first  part  of  the  record-playing,  a 
top  to  the  opening  against  which  the  bar  is 

45  forced  when  engaged  by  the  pawl,  and  means 
upon  the  pivotal  pawl  aforesaid  to  engage  the 
pressure-bar,  carry  it  to  and  against  the  top 
of  the  guide-opening,  remove  it  to  one  side, 
and  drop  it  to  the  guiding-incline  during  the 

50  first  part  of  the  record-playing,  or  until  the 
agitator-arm  has  entered  under  the  pressure- 
bar,  when  the  bar  will  drop  thereon,  substan- 

tially as  specified. 
13.  In  a  return  mechanism,  a  record  having 

a  groove,  a  driven  shaft,  means  thereon  and  55 
thereto  connected  to  rotate  a  pivotally-sup- 
ported  pawl,  a  shaft  around  which  the  pawl 
rotates,  a  projection  secured  to  the  shaft, 
means  to  engage  the  pawl  and  projection  and 
partially  rotate  the  shaft,  the  movement  tak-  60 
ing  place  when  the  mechanism  is  unlocked 
and  free  to  work,  at  the  commencement  of 
the  record;  and  again  at  the  conclusion  of 
the  record;  a  crank  upon  the  shaft,  means 
connected  to,  and  thereby  operated  at  its  65 
first  movement,  or  partial  rotating  to  lower 
the  stylus  and  its  connected  mechanism  to  the 
record-groove,  and  upon  its  second  movement 
or  partial  rotation  to  lift  the  stylus  and  its 
connected  mechanism  from  the  record  and  70 
carry  them  over  to  the  first  position  above 
the  record  side  and  in  place  for  again  being 
lowered  to  the  record,  in  manner  and  action 
substantially  as  set  forth. 

14.  In  a  return  mechanism, adriven  record,   75 

a  stylus  and  a  sound-box,  and  mechanism  to 
permit  them  to  follow  a  sound-groove  in  the 
record,   means  to  automatically  return  the 
sound-box  and  the  stylus  to  the  record  side 
at  the  conclusion  of  the  record,  regardless  of  80 
the  length  of  the  record,  and  without  special 
adjustment  for  its  termination, and  an  adjust- 

able stop  adapted  to  abut  the  mechanism 
upon  its  return  and  prevent  the  stylus  from 
passing  beyond  the  record,  substantially  as  85 
set  forth. 

15.  Inasound-producinginstrument,  a  rec- 
ord having  a  sou  nd-groove,means  to  rotate  the 

record,  a  stylus  to  follow  the  sound-groove, 
means  to  unlock  the  mechanism  and  start  90 
the  stylus  into  the  groove, means  to  permit  the 
stylus  and  its  attached  and  operative  mech- 

anism to  continue  operative  to  the  end  of  the 
groove,  regardless  of  its  length,  and  upon 
the  stylus  passing  from  the  groove,  at  the  95 
end  of  the  record,  operative  means  to  lift  the 
stylus  from  the  record,  return  it  to  the  side 
of  the  record,  and  above  and  out  of  contact 
therewith,  and  lock  and  stop  the  mechanism 
from  running,  in  substantially  the  manner  100 
as  set  forth. 

In  testimony  whereof  we  affix  our  signa- 
tures in  the  presence  of  two  witnesses. 

CHARLES  C.  CLIFFORD. 
ALFRED  C.  CLIFFORD. 

Witnesses: 
W.  H.  Alcock, 
R.  C.  Wright, 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  George  E.  Allen,  a 

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

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

in  Phonograph  Attachments,  of  which  the  fol- 
lowing is  a  specification,  reference  being  had 

therein  to  the  accompanying  drawings. 
This  invention  relates  to  certain  new  and 

useful  improvements  in  phonograph  attach- 
ments, and  relates  more  particularly  to  an 

attachment  for  I'aising  the  horn  of  the  phono- 
graph on  what  is  known  as  the  "disk  type" machine. 

The  object  of  this  invention  is  to  provide 
a  means  whereby  when  a  selection  has  been 
completed  upon  the  machine  the  reproducer 
and  horn  may  be  elevated  from  said  disk 
without  injuring  the  record  and  held  in  their 
elevated  position  until  such  time  as  it  is  de- 

sired to  again  lower  them. 
A  still  further  object  of  this  invention  is 

to  provide  an  attachment  wherein  the  horn 
may  be  raised  to  any  height  and  at  anytime 
during  the  lateral  movement  of  said  horn. 

In  describing  the  invention  in  detail  refer- 
ence is  had  to  the  accompanying  drawings, 

forming  a  part  of  this  specification,  and 
wherein  like  numerals  of  reference  indicate 
like  parts  throughout  the  several  views,  in 
which — 

Figure  1  is  a  perspective  view  of  the  pho- 
nograph, showing  my  attachment  applied 

thereto.  Fig.  2  is  a  side  elevation  of  my  im- 
proved device,  partly  in  section, 

end  elevation  thereof,  and  Fig. 
tional  detail  view  of  a  modified 
taching  my  device. 

The  phonograph-casing  1  has  secured  on 
one  side  an  arm  2,  which  may  be  of  the  usual 
construction,  and  to  the  outer  end  of  whicli 
the  horn  and  reproducer-arm  3  are  pivotally 
connected.  On  this  arm  2  I  provide  a  lever 

45  3',  having  a  handle  4  pivotally  connected  at 
5  to  the  arm  2,  and  a  cross-piece  6  is  formed 
on  the  part  3  and  adapted  to  engage  the  lower 
side  of  the  arm  3  and  elevate  the  same  to  po- 

sition, as  shown  in  dotted  lines  in  Fig.  2,  when 

Fig.  3  is  an 
4  is  a  sec- 
form  of  at- 

55 
60 

the  device  is  operated.  A  notch  7  in  the  50 
lower  side  of  the  arm  3  will  when  the  part  6 
is  in  its  elevated  position  engage  the  upper 
side  of  part  6,  thereby  preventing  its  acci- 

dental displacement.  The  pivotal  connec- 
tion between  the  arms  2  and  3  consists  of  the 

clevis  8,  in  which  the  arm  3  is  pivoted,  said 
clevis  having  a  hollow  extension  9  extending 
into  the  arm  2,  the  inside  of  said  extension 
9  being  screw-threaded  and  engaged  by  the 
thumb-screw  10.  (Clearl}'^  shown  in  Fig.  2.) 
When  the  handle  4  is  actuated,  the  arm  3 
will  be  elevated;  but  the  pivoted  end  thereof 
will  only  raise  the  distance  which  it  is  per- 

mitted to  by  the  adjustment  of  the  screw  10. 

A  stop  3"  limits  the  movement  of  the  lever  3',  65 
as  clearly  shown  in  Fig.  2. 

In  Fig.  4  the  arm  2'  corresponds  with  the arm  2,  above  described,  and  is  hollow  in  form, 
and  the  lever  3  extends  through  the  slot  11, 
formed  therein.  70 

It  will  be  obvious  that  various  changes  may 
be  made  'u  the  details  of  construction  with- 

out departing  from  the  general  spirit  of  my 
invention. 

Having  fully  described  my  invention,  what  75 
I  claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 1.  In  a  device  of  the  character  described, 
the  combination  with  a  fixed  supporting-arm, 
for  a  phonograph-horn,  a  T-shaped  elevating  80 
member  pivotally  connected  to  said  arm,  a 
loosely-mounted  arm  pivoted  on  said  fixed 
arm,  the  upper  portion  of  the  T-shaped  mem- 

ber being  adapted  to  contact  therewith,  sub- 
stantially as  described.  85 

2.  In  a  device  of  the  character  described, 
the  combination  of  a  fixed  supportiig-arm,  a 
loosely- mounted  arm  secured  thereto,  a  T- 
shaped  elevating  member  pivotally  connect- 

ed to  the  fixed  arm  of  the  phonograph-horn  90 
support,  a  stop  secured  to  said  arm  to  limit 
the  movement  of  said  member,  the  upper 
part  of  said  member  being  adapted  to  con- 

tact with  the  lower  edge  of  the  movable  mem- 
ber of  the  horn  or  support  and  elevate  the  95 

same,  a  pivotal  connection  between  said  fixed 
and  movable  members  wherebj"  the  vertical 
movement  of  said  movable  member  may  be 
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adjusted,  and  a  notch  formed  on  the  under 
side  of  said  movable  member  adapted  to  be 
engaged  by  the  elevating  member,  substan- 

tially as  described. 
5  3.  In  a  device  of  the  character  described, 

the  combination  with  a  fixed  supporting-arm, 
and  a  loosely-mounted  arm  secured  thereto, 
of  an  elevating  member  adapted  to  be  pivot- 

ally  attached  to  the  said  fixed  arm,  substan- 
tially as  described.  lo 

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

GEORGE  E.  ALLEN. 
Witnesses: 

E.  E.  Potter, 
H.  H.  Butler. 





No.  747,991. 

NO   MODEL. 

T.  H.  MACDONALD. 

SOUND  REPRODaCER. 

PATENTED  DEC.  29,  1903. 

APPLICATION  FILED  APE,  17,  1903. 

y^^<3.y'. 

^JC- 

-c3cr 

^*^&c?.^. 
:^^^i<5.3 

'W\x^ 

el*HJe»itot 

'^A.o-^.^as    ̂ y^-    ''^«.'<i<t<^%<:£,^^.^ 33 
''^i-tM-'Vt? 

;  CO  .  PHCfTO-LlTHO.,  WASHINGTON.  I 



No.  747,991. Patented  December  29,  1903. 

United  States  Patent  Office. 

THOMAS  H.  MACDONALD,  OF  BRIDGEPORT,  CONNECTICUT,  ASSIGNOR  TO 
AMERICAN  GRAPHOPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT  OF 
COLUMBIA,  A  CORPORATION  OF  WEST  VIRGINIA. 

SOUND- REPRODUCER. 

SJeECIFICATION  forming  part  of  Letters  Patent  No.  747,991,  dated  December  29,  1903. 

Application  filed  April  17, 1903.    Serial  No.  153,144,    Wo  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ALD,  a  resident  of  Bridgeport,  Connecticut, 
have  invented  newand  useful  Improvements 

5  in  Sound -Reproducers,  which  invention  is 
fully  set  forth  in  the  following  specification. 

This  invention  relates  to  the  construction 

of  sound-reproducers  for  use  with  laterally- 
undulating  sound-records;  and  its  object  is 

lo  to  produce  a  sound-reproducer  of  simple  and 
economical  construction. 

The  i  m  pro  vement  relates  particularly  to  the 
mounting  of  the  stylus-carrying  bar  or  lever, 
which  is  usually  attached  by  means  of  a  spring 

15  to  the  diaphragm-box,  the  resiliency  of  the 
spring  permitting  limited  vibration  of  the 
bar.  According  to  this  invention  the  bar  is 
loosely  mounted,  preferably  passing  through 
a  hole  in  the  casing  of  such  size  that  it  does 

20  not  touch  the  same  in  operation.  To  the 
stylus-bar  is  rigidly  fastened  a  guide  rod  or 
wii"e,  preferably  in  the  form  of  a  staple,  whose 
ends  are  fitted  and  play  with  slight  friction 
in  holes  drilled  therefor  in  the  casing.     This 

25  construction  avoids  the  use  of  springs,  and 
the  parts  can  be  very  cheaply  and  quickly 
made  and  assembled. 

In  the  accompanying  drawings.  Figure  lis 
a  front  elevation ;  Fig.  2,  a  section  lengthwise 

30  of  the  stylus-bar,  and  Fig.  3  a  part  section 
transverse  to  the  latter. 

The  stylus-bar  A  is  attached  at  one  end  to 
the  diaphragm  B  in  any  suitable  way  and  at 

the  other  has  a  socket  for  reception  of  the 
stylus  or  needle  a,  which  is  held  in  place  by  35 
set-screw  6.     Bar  A  passes  through  a  hole  c 
in  diaphragm  box  or  casing  C,  the  hole  being 
of  such  size  that  the  bar  A  does  not  touch 
the  casing.     To  the  bar  A  is  attached  a  guide 
d,  consisting,  as  shown,  of  a  piece  of  wire  40 
bent  to  U  shape,  the  ends  of  the  guide  being 
inserted  in  holes  drilled  in  flange  e  of  the 
casing  C,  in  which  they  fit  snugly  so  as  to 
play   with    slight   friction.      Obviously  the 
guide-wire  could  be  fastened  to  the  casing  45 
and  fit  loosely  in  the  bar,  this  being  simply 
a  reversal  of  the  construction. 

I  claim — 1.  In  a  sound-reproducer,  a  stylus-bar  pass- 
ing freely  without  contact  through  an  aper-  5c 

ture  in  the  casing,  and  having  a  guide  rod  or 
wire  attached  to  said  bar  and  playing  freely 
with  slight  friction  in  a  hole  in  said  casing. 

2.  In  combination  with  the  diaphragm  and 
its  casing,  a  stylus-bar  attached  at  one  end  55 
to  said  diaphragm,  and  a  U-shaped  guide  se- 

cured to  said  bar,  its  ends  playing  loosely  in 
holes  in  said  casing. 

In  testimonj'  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib-  60 
ing  witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses: 
A.  B.  Keough, 
M.  A.  FOGO. 
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No.  748,969. Patented  January  5,  1904, 

United  States  Patent  Office. 

COLIN  MELVILLE,  OF  NEW  YORK,  N.  Y. 

MEGAPHONE. 

SFECinCATION  forming  part  of  Letters  Patent  No.  748,969,  dated  January  5,  1904. 

Application  filed  July  24,  1903.    Serial  No,  166,828,    (No  model.) 

To  all  whom-  it  Wjay  concpm: 
Be  it  known  that  I,  Colin  Melville,  a  citi- 

zen of  the  United  States,  and  a  re.sident  of  the 

city  of  New  York,  (Citj'  Island,  borough  of 
5  the  Bronx,)  in  the  county  and  State  of  New 

York,  have  invented  a  new  and  Improved 
Megaphone,  of  which  the  following  is  a  full, 
clear,  and  exact  description. 
My  invention  relates  to  improvements  in 

lo  megaphones;  and  the  object  that  I  have  in 
view  is  to  produce  a  collapsible  article  which 
may  be  folded  compactly  to  facilitate  storage 
and  transportation  and  at  the  same  time  may 
be  easily  and  quickly  adjusted  in  a  way  which 

15  prevents  collapsing  of  its  parts,  so  that  the 
device  can  be  used  like  an  ordinary  rigid  meg- 
aphone. 

Further  objects  and  advantages  of  the  in- 
vention will  appear  in  the  course  of  the  sub- 

20  joined  description  and  the  novelty  will  be  de- 
fined by  the  annexed  claims. 

Reference  is  to  be  had  to  the  accompanying 
drawings,  forming  a  part  of  this  specification, 
in  which  similar  characters  of  reference  indi- 

25  cate  corresponding  parts  in  all  the  figures. 

Figure  1  is  a  perspective  view  of  my  col- 
lapsible  magaphone,   showing   the  sections 

thereof  adjusted  in  position  for  service.    Fig. 
2  is  a  longitudinal  sectional  elevation  through 

30  the  megaphone  in  the  position  shown  by  Fig. 
1;  and  Fig.  3  is  a  plan  view,  partly  broken 
away,  showing  the  sections  of  the  megaphone 
adjusted  one  within  the  other  and  collapsed 

or  folded  compactly  for  storage  and  transpor- 
35  tation. 

As  shown  by  the  drawings,  the  megaphone 
consists  of  a  plurality  of  sections,  as  A  B, 
which  are  of  collapsible  construction  in  order 
that  the  section  B  may  fold  compactly  within 

40  the  section  A.  (See  Fig.  3.)  The  section  A 

consists  of  two  members  or  pieces  a  a',  which 
aie  united  at  their  edges  by  pliable  bindings 

c,  whereby  the  parts  a  a'  are  permitted  to  fold 
laterally  into  a  flat  condition.  Theoiher  sec- 

1.5  t  ion,  B, consists  of  parts  or  members  h  b',  u  ni  ted 
by  pliable  bindings  d,  so  that  the  section  B 
may  fold  laterally  into  a  compact  form,  as 
shown  by  Fig.  3.  The  sections  A  B  are  of 
conical  or  tapered  form,  and  the  section  B  is 

50  smaller  than  the  section  A, in  which  it  is  adapt- 
ed to  fit  telescopicallj^  as  shown  by  Fig.  2. 

Each  section  may  have  its  parts  made  of  heavy 
cardboard,  linoleum,  leather,  or  any  similar 
material,  and  the  parts  of  each  section  are 
held  together  by  bindings  cor  d,  of  fabric  or  55 
suitable  material.  Each  section  has  a  tend- 

ency to  collapse  or  fold,  and  the  section  B  is 
adapted  to  slide  within  the  section  A  when  it 
is  desired  to  pack  or  carry  the  article.  The 

displacement  or  relative  movement  of  the  .sec-  60 
tions  is  limited  by  the  employment  of  a  pliable 

connection,  which  is  represented  in  the  draw- 
ings in  the  form  of  a  cord,  tape,  or  the  like 

at  C.  One  end  of  this  limiting  cord  or  tape 
is  attaelied  to  the  section  B,  while  its  other  65 
end  is  fastened  to  the  section  A  in  a  suitable 

way,  and  this  limiting-cord  is  of  such  length 
as  to  permit  the  section  B  to  have  an  end- 

wise and  turning  movement  within  the  sec- 
tion A.  70 

Assuming  that  the  article  is  in  its  collapsed 
condition,  as  in  Fig.  3,  the  section  B  is  drawn 

outward  and  given  a  quarter-turn  in  order  to 
bring  its  joints  in  a  position  at  right  angles 
to  the  joints  of  the  sections  A,  the  cord  C  75 

limiting  the  movement  of  the  sections  rela- 
tively to  one  another.  The  turning  move- 
ment of  the  section  B  is  advantageous,  be- 
cause it  brings  the  two  sections  into  such  po- 

sitions that  the  tendency  of  one  to  collapse  8c 
is  counteracted  by  the  other  section,  whereby 
the  sections  are  held  in  their  proper  positions 
when  it  is  desired  to  use  the  article  in  the 

ordinary  way.  To  fold  the  megaphone,  the 
sections  (or  one  of  them)  are  turned  so  as  to  85 

bring  the  joints  into  the  same  plane,  where- 
upon the  sections  are  free  to  collapse,  and 

the  section  B  can  be  slid  into  the  section  A 
within  the  limit  of  the  length  of  the  cord  or 
tape  C.  90 

I  do  not  desire  to  strictly  confine  myself  to 
the  employmentof  any  particular  numl)erof 
sections  nor  to  the  described  means  for  lim- 

iting the  relative  movement  of  the  sections 
nor  to  anj'  particular  material  for  making  93 
the  sections,  because  these  details  may  be 
varied  within  wide  limits  by  a  skilled  con- 
structor. 

Having   thus   described   mj'  invention,   I 
claim  as  new  and  desire  to  secure  by  Letters  100 

Patent— 1.  A  megaphone  consisting  of  collapsible 
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sections  foldable  one  within  the  other  and 
fitted  telescopically  together. 

2.  In  a  megaphone,  a  tapering  member 
formed  of  sections  of  resilient  material  hinged 

5  together  longitudinally  at  diametrically  op- 
posite sides,  and  means  for  holding  said  ta- 
pering member  in  circular  form,  said  sections 

being  adapted  to  normally  fold  into  flat  en- 
gagement with  each  other  when  released  from 

lo  said  holding  means. 
3.  A  megaphone  consisting  of  a  plurality 

of  tapering  members  each  formed  of  sections 
longitudinally  hinged  together,  each  member 
being   collapsible,   and   one   member   being 

li;  turnable  with  respect  to  the  other,  whereby 
the  tendency  of  the  members  to  collapse  is 
counteracted  by  the  engagement  of  one  mem- 

ber with  the  other. 

4.  A  megaphone  consisting  of  tapering  tele- 
2o  seopic  sections  each  being  provided  with  dia- 

metrically opposite  longitudinal  joints  and 

collapsible,  one  section  being  turnable  with 
respect  to  the  other. 

5.  A  megaphone  consisting  of  tapering  sec- 
tions hinged  together  longitudinally  to  fold  25 

one  upon  the  other,  the  sections  being  fitted 
telescopically  one  to  the  other,  and  means  for 
limiting  the  relative  movement  of  said  sec- tions. 

6.  Amegaphone,consistingof taperingtele-  30 
seopic  sections,  each  formed  of  two  pieces  of 
resilient  material  provided  with  longitudinal 
hinges  diametrically  opposite  each  other,  the 
hinges  of  two  adjoining  sections  being  in 
planes  at  right  angles  to  each  other.  35 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 

two  subscribing^  witnesses. COLIN  MELVILLE. 
Witnesses: 

J.  P.  Davis, 
Jno.  M.  Ritter. 
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No.  749,030. Patented  January  5,  1904. 

United  States  Patent  Office^ 

THOMAS  A.  CONNOLLY  AND  JOSEPH  B.  CONNOLLY,  OF  WASHINGTON, 
DISTRICT  OF  COLUMBIA. 

SOUND-REPRODUCING  RECORD  AND  METHOD  OF  MAKING  SAME. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  749,030,  dated  January  5,  1904. 

Application  filed  September  12, 1903.    Serial  No.  172,972,    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Thomas  A.  Connolly 

and  Joseph  B.  Connolly,  citizens  of  the 
United  States,  residinfjat  Washington,  in  the 

5  District  of  Columbia,  have  invented  certain 
new  and  useful  Improvements  in  Sound-Re- 

producing Records;  and  we  do  hereby  de- 
clare the  following  to  be  a  full,  clear,  and 

exact  description  of  the  invention,  such  as 
lo  will  enable  others  skilled  in  the  art  to  which 

it  appertains  to  make  and  use  the  same. 
Tbis  invention  has  relation  to  records  for 

sound-reproducing  machines  and  to  methods 
of  making  said  records,  and  has  for  its  object 

15  the  reproduction  of  a  tablet-record  having 
the  sound-reproducing  groove  impressed,  in- 

dented, or  milled  in  its  surface  by  means  of 
a  roller  or  mill  having  formed  on  its  surface 
a  sound-record  in  cameo  or  relief.     In  pro- 

20  duciug  said  milled  record  we  proceed  as  fol- 
lows: A  master  plate  or  die  of  hard  metal  is 

first  formed  by  suitably  etching  a  volute  rec- 
ord traced  through  an  etching -ground  by 

means  of  the  stylus  of  a  sound-recording  in- 
25  strument.  From  said  master  plate  or  die  a 

roller  or  mill  is  then  produced  by  rolling  a 
cylinder  or  segment  of  softer  metal  upon  the 
master-plate  under  such  pressure  as  will 
produce  upon  said  roller  or  mill  a  counterpart 

30  in  cameo  or  relief  of  the  original  record. 
This  roller  or  mill  is  then  hardened  or  tem- 

pered and  rolled  upon  the  surface  of  a  plate 
of  softer  metal,  so  as  to  indent  or  mill  the 
surface  of  the  latter  and  produce  a  milled  fac- 

35  simile  of  the  record  of  the  master  plate  or  die. 
In  the  accompanying  drawings.  Figure  1  is 

a  plan  view  of  the  etched  master  plate  or  die. 
Fig.  2  is  a  side  view  of  the  roller  or  mill,  and 
Fig.  3  is  plan  view  of  a  milled  sound-repro- 

40  ducing  record. 
In  carrying  our  invention  into  effect  we 

use  as  the  preferable  material  for  the  master 
plate  or  die  hardened  steel,  and  the  steel  may 
be  hardened  or  tempered  either  before  oraf- 

45  ter  the  record  has  been  etched  thereon.  The 
master-plate  is  prepared  for  etching  by  hav- 

ing its  surface  smoothly  finished  and,"  if  de- sirable, polished  or  burnished  and  then  thinly 
coated  with  a  suitable    etching -ground   in 

50  which  a  volute  record  is  traced  by  the  stj'lus 

55 

65 

of  a  sound-recording  machine.  The  etching  is 
then  effected  by  means  of  a  suitable  etching 
fluid  and  the  plate  cleaned  off.  The  etched 
record  line  or  groove  so  produced  will  be  of 
substantially  even  depth  throughout,  but  lat- 

erally undulating.  A  cylinder  or  roller  of 
soft  steel  is  then  rolled  on  the  etched  plate  un- 

der sufficiently  heavy  pressure  in  a  suitable 
press  to  cause  the  surface  of  the  roller  to  take 
up  in  relief  orcameo  a  transfer  of  the  record  60 
from  the  master-plate,  and  thus  become  a 
"mill."  Theroller  or  mill  is  then  hardened  or 
tempered  and  rolled  over  a  metal  plate  under 
sufficient  pressure  in  a  suitable  press  to  in- 

dent, impress,  or  mill  on  or  into  the  surface 
of  said  plate  an  intaglio  facsimile  of  the  orig- 

inal etched  record  -  groove.  The  plate  so 
milled  by  the  action  of  the  cylindrical  roller 
or  mill  as  above  described  constitutes  the 

sound -reproducing  record  for  sound-repro-  7c 
ducing  machines  and  may  be  hardened  or 
tempered  to  increase  its  durability  and  im- 

part to  it  other  desirable  characteristics,  and 
it  may  be  plated  or  otherwise  treated  to  pre- 

vent corrosion.  75 
Instead  of  using  steel  for  the  master  plate 

or  die,  the  roller  or  mill,  and  the  sound-repro- 
ducing plate  or  record  the  master-plate  may 

be  made  of  steel  or  other  hard  metal,  the  roller 
or  mill  of  a  softer  metal  than  the  master  plate  80 
or  die,  such  as  copper  or  nickel,  and  the 
sound- reproducing  record  -  tablet  of  a  still 
softer  material  than  the  roller  or  mill,  such 
as  tin  or  aluminium  or  a  suitable  non-me- 

tallic material.  If  necessar}' or  desirable, the  85 
surface  of  the  roller  or  mill  maybe  buffed  or 
polished  after  receiving  the  record  in  cameo 
or  relief  without  impairing  its  accuracy. 

A  large  number  of  sound-reproducing  rec- 
ords may  be  produced  from  a  single  roller  or 

mill,  and  many  rollers  or  mills  may  be  pro- 
duced from  a  single  master  plate  or  die. 

Records  according  to  our  invention  can  be 
produced  with  great  facility  and  at  compara- 

tively low  cost.  When  made  of  hardened 
steel,  they  cause  less  wearing-friction  on  the 
stylus  and  walls  of  the  grooves  than  occurs 
with  records  made  of  other  materials.  The 

record-grooves  are  more  even  and  accurate 
than  those  formed  in  soft  plastic  material, and  ico 

90 

95 
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owing  to  the  unyielding  character  of  the  ma- 
terial the  tone-qualities  are  more  pronounced 

and  true. 
Having  described  our  invention,  we  claim 

5  and  desire  to  secure  by  Letters  Patent — 
1.  A  sound-record  consisting  of  a  disk  hav- 

ing a  volute  record-groove  milled  in  its  sur- 
face. 

2.  A  duplicate  or  copy  of  a  sound-record, 
lo  consisting  of  a  disk  of  metal  having  a  volute 

sound-record  groove  impressed  in  its  surface 
at  normal  temperature. 

3.  A  flat  metallic  record-tablet  for  sound- 
reproducing  machines  having  a  continuous 

volute  rolled  or  milled  sound  -  reproducing  15 

groove. 4.  A  record-tablet  for  sound-reproducing 
machines  consisting  of  a  plate  of  metal  formed 
with  a  volute  milled  or  rolled  sound-repro- 

ducing groove  and  hardened  or  tempered.       20 
In  testimony  whereof  we  affix  our  signa- 

tures in  presence  of  two  witnesses. 
THOMAS  A.  CONNOLLY. 
JOSEPH  B.  CONNOLLY. 

Witnesses: 
Thomas  V.  Sullivan, 
W.  E.  Wright. 
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JTo.  749,092. ^atenied  January  5, 1904, 

United  States  Patent  Office, 

ADEMOR  N.  PETIT,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR   OF   ONE-HALF 
TO  F.  M.  PRESCOTT,  OF  NEW  YORK,  N.  Y. 

DOUBLE-FACED  SOUND-RECORD. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  749,092,  dated  January  5, 1904. 

Applioationfiled  January  7, 1901.    Serial  No.  42,337,    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ademor  Napoleon 

Petit,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Newark,  State  of  New 

5  Jersey,  have  invented  certain  new  and  use- 
ful Improvements  in  Double-Faced  Sound- 

Records,  of  which  the  following  is  a  specifi- 
cation. 

My  invention  relates  to  talking-machines, 
lo  and  aims  to  provide  a  novel  and  improved 

sound-record  disk  of  the  type  in  which  the 
sound-record  is  impressed  in  the  form  of  a 
spiral  groove  which  receives  and  directs  the 
reproducing-stylns  of  the  talking- ma^chine. 

15  Prior  to  my  invention  disks  of  this  character 
have  generally  been  made  from  a  material  re- 

sembling hard  rubber  or  vulcanite  and  of 

which  shellac  is  usuallj'^  an  important  ele- 
ment.    A  mass  of  this  material  rendered  plas- 

2c  tic  by  heat  l\as  been  placed  on  a  flat  smooth 
table  or  platen  and  there  subjected  to  heavy 
compression  under  a  matrix  upon  which  the 
desired  sound-record  is  reproduced  in  relief. 
This  matrix  flattens  out  the  plastic  material 

25  into  flat  disk  form  and  leaves  its  impress 
therein  in  the  form  of  a  spiral  groove  which 
is  the  counterpart  of  the  relief  portion  or  por- 

tions of  the  matrix.  It  has  been  found  in 
practice  that  the  radial  flow  or  spread  of  the 

30  plastic  material  under  compression  between 
the  smooth  -  faced  table  or  platen  and  the 
roughened  matrix  is  unequal,  the  flow  or 
spread  being  more  pronounced  next  the  table 
or  platen  because  of  the  absence  thereat  of 

35  any  roughness  or  relief  portions  to  resist  it. 
The  relief  portions  of  the  matrix  act  as  so 
many  bars  of  resistance  to  retard  or  prevent 
radial  flow  or  spread  of  the  material  adjacent 
thereto.     While  this  unequal  flow  of  plastic 

40  material  at  opposite  faces  of  the  disk  neces- 
sarily results  in  a  disturbed  molecular  struc- 

ture which  impairs  the  quality  of  the  sound 
reproduced  therefrom,  probably  the  most  se- 

rious consequence  of  this  unequal  flow  is  the 
45  failure  of  the  plastic  material  to  be  pressed 

into  intimate  contact  with  all  the  surface  or 
surfaces  of  the  matrix.  This  will  readily  be 
appreciated  when  it  is  considered  that  the 
material  under  compression  tends  to  follow 

50  the  lines  or  planes  of  least  resistance,  and  if 
it  can  spread  over  the  flat  smooth-faced  platen 

or  table  more  easily  than  it  can  be  pressed 
into  the  recesses  or  grooves  between  and  ad- 

jacent the  relief  portions  of  the  matrix  then 
the  impress  of  the  latter  will  be  more  or  less  55 
imperfect.  In  practice  it  has  been  found  that 
a  considerable  percentage  of  disks  are  re- 

jected because  of  imperfect  pressing,  par- 
ticularly in  the  vicinities  of  the  peripheries 

of  the  disks,  due  to  the  fact  that  near  the  pe-  60 
ripheries  the  plastic  material  oozes  out  from 
beneath  the  matrix  much  more  readily  than 
it  will  penetrate  into  intimate  contact  with 
and  behind  the  relief  portions  of  the  matrix. 
My  invention  comprehends  employing  two  65 

opposing  matrices  between  which  the  mass 
of  plastic  material  is  compressed  under  heavy 

pressure,  thereby  to  produce  a  double-record- 
faced  disk.     The  sound-record  at  either  face 
of  such  a  disk  is  superior  in  quality  and  per-  70 
fection  to  that  of  the  single  record  of  a  single- 
record-faced  disk  made  as  heretofore,  because 
the  presence  of  the  opposing  matrices  with 
their   roughened   or   relief   surfaces   resists 
radial  flow  or  spread  of  material  equally  at  75 
both  faces  of  the  disk,  thus  not  only  reducing 

the  flow,but  insuring  uniformitj' at  both  faces 
of  the  disk  of   whatever  flow  there  may  be. 
Thus  the  molecular  structure  is  much  less 
disturbed  than  by  the  prior  method,  and,  80 
what  is  more  important,  the  resistance  to  flow 
thus  obtained  at  opposite  faces  of  the  disk 
causes  the  plastic  material  to  be  pressed  more 
completely  and  uniformly  into  intimate  con- 

tact with  the  entire  surfaces  of  both  matrices  85' than  has  heretofore  been  possible  where   a 
single -sound -record  matrix  only  has  been 
used.     Thus  each  of  the  two  recoi*ds  which 
may  be  obtained  in  a  single  disk  in  this  man- 

ner is  superior  to  records  heretofore  obtained  90 

by  emploj'ing  a  single  matrix  producing  a 
single-record  face  only  upon  a  disk.    The  op- 

posite records  which  may  be  thus  obtained 
in  opposite  faces  of  each  single  disk  are  nec- 

essarily phonetically  uniform,  since  they  are  95 

impressed  simultaneously' under  similar  con- 
ditions in  one  and  the  same  mass  of  material, 

making  it  possible  successfullj'  to  have  one 
record  at  one  face  of  a  disk,  a  continuation 
of  another  record  at  the  opposite  face  of  the  100 
disk,  the  two  to  be  reproduced  in  succession 
as  for  the  rendition  of  a  more  extended  com- 
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position  than  can  be  recorded  upon  a  single 
face  of  the  disk  without  any  phonetic  differ- 

ence between  the  two.  This  has  been  found 

quite  impracticable  heretofore  where  single- 
5  record-faced  disks  alone  have  been  used  be- 

cause of  the  lack  of  phonetic  uniformity  in 
records  necessarily  produced  at  different 
times  under  different  conditions. 

The  preferred  form  of  my- invention  and 
lo  one  form  of  apparatus  for  producing  the  same 

areillustrated  in  the  accompanying  two  sheets 
of  drawings,  iu  which — 

Figure  1  is  a  sectional  view  illustrating  the 
arrangement  of  matrices,  &c.,  and  the  man- 

15  ner  of  impressing  the  record- grooves  upon 
both  faces  of  the  disk  by  a  single  operation ; 
Figs.  2  and  3,  similar  views  of  the  opposite 
faces  of  a  disk,  showing  the  record -grooves 
impressed  therein,  the  same  being  illustrated 

20  in  diagram  and  greatly  exaggerated  in  order 
to  clearly  represent  the  special  form  thereof; 
and  Fig.  4  is  a  central  transverse  sectional 
view  of  the  finished  disk. 

Throughout  the  figures  of  the   drawings 
25  like  reference- figures  indicate  like  parts. 

A  disk  1,  of  any  suitable  material  or  com- 
position of  matter  in  which  the  record-groove 

may  be  impressed  while  the  material  is  plas- 
tic and  which  will  become  sufficiently  hard 

30  and  indestructible  when  set,  is  compressed 
between  two  matrices  or  dies.  I  prefer  to 
employ  a  composition  resembling  hard  rub- 

ber or  vulcanite,  of  which  shellac  usually  is 
an  important  element  and  which  while  quite 

35  dense  or  hard  when  cold  or  set  may  be  ren- 
dered suflBciently  plastic  for  working  by  the 

application  of  heat  thereto.  Each  of  these 
matrices  has  preferably  a  spiral  line  in  re- 

lief on  its  face,  which  forms  a  corresponding 
40  groove  in  the  disk.  Thus  the  disk  is  formed 

with  one  sound-record  groove  in  one  face 
and  another  sound-record  groove  in  the  other. 
Both  these  spirals  preferabl}'  run  from  cir- cumference to  center  of  the  disk  and  run  in 

45  opposite  directions  in  the  disk,  so  that  when 
the  disk  is  turned  over  or  reversed  the  sound 
reproduction  will  result  from  rotation  of  the 
disk  in  the  same  direction — say  from  left  to 
right,  as  one  looks  down  upon  the  talking- 

50  machine.  While  it  isobviously  commercially 
preferable  to  have  the  grooves  at  both  faces 
of  the  disk  in  the  form  of  sound -record 
grooves,  and  thus  available  for  sound  repro- 

duction, obviously  the  improved  quality  of 

'55  sound-record  grooves  which  results  from  my 
invention  is  essentially  the  same  whether  the 
impression  or  impressions  in  the  opposite 
disk-face  is  or  are  sound  record  or  records. 
For  example,  the  groove  marked  5  may  not 

60  be  a  sound -record,  yet  its  effect  upon  the 
quality  of  the  opposite  record-face  would  be 
essentially  the  same  as  if  it  were  a  sound- 
record. 

Of  course  various  arrangements  of  appa- 
65  ratus  and  detailed  methods  of  procedure  maj' 

be  employed  in  producing  the  novel  article 
of  manufacture  which  embodies  my  inven- 

tion. In  Fig.  1  I  have  have  shown  two  mat- 
rices, which  are  usually  electrotypes,  carried 

by  heavy  plates  6  and  7,  which  are  provided  70 
with  dowel -pins  8  8  and  corresponding  re- 

cesses to  act  as  guides.  These  plates  may  be 
placed  in  a  hydraulic  or  other  powerful  press, 
and  by  the  pressure  thus  given  to  them  the 
spiral  grooves  are  impressed  in  the  contained  75 
plastic  disk  1,  of  suitable  material,  which 
then  sets  in  cooling,  the  setting  taking  place 
mainly  while  the  disk  still  remains  between 
the  matrices.  As  the  material  is  reduced  to 

thin  disk-like  form  during  the  compression,  80 
if  its  cooling  or  setting  were  not  properlj' 
controlled  it  would  be  likely  to  set  partially 
before  the  full  impress  had  been  made  therein. 
Hence  it  is  customary  to  maintain  the  mat- 

rices more  or  less  heated  during  the  compres-  85 
sion,  so  as  to  prevent  too  rapid  setting  of  the 
material,  the  heat,  however,  being  insuffi- 

cient to  retain  the  material  in  plastic  condi- 
tion. 

The  advantages  of  my  invention  are  obvi-  90 
ous.     The   semiplastic  material  being  held 
between  two  roughened  matrices,  the  tend- 

ency to  flow  from  center  to  circumference  un- 
der the  great  pressure  used  in  impressing  is 

resisted  and  a  record-disk  of  greater  density  95 
is  produced.     The  material  is  also  thinnest  at 
that  part  of  the  disk  in  which   the  record 
groove  or  grooves  are  formed,  the  under  sur- 

face of  the  disk  being  indented  opposite  the 
record  -  groove  on  the  upper  surface.     This  ico 
greater  density  means   that  the  molecules 
have  been  forced  closer  together.     This  re- 

duces the  scraping  or  hissing  sound  which 
usually  accompanies  sound  reproduction  in 
a  talking-machine.     This  scraping  or  hissing  105 
or  series  of  sounds  like  small  explosions  are 
produced  by  the  stylus  jumping  across  the 
minute  spaces  between  the  molecules.     The 
noise  is  therefore  reduced  when  the  molecules 
are   arranged    more  closely   together.     The  no 
roughened  or  relief  faces  of  the  opposing  mat- 

rices reduce  and  at  the  same  time  equalize 
the  flow  or  spread  of  material  at  opposite 
faces  of  the  disk  and  enforce  a  more  perfect 
and  intimate  contact  thereof  with  every  es-  115 
sential  part  of  each  matrix-surface  than  has 
heretofore  been  possible,  so  that  the  plastic 
material  after  haying  been  compressed  and 
impressed  sets  initially  in  a  condition  which 
produces  an  exact  counterpart  of  each  matrix  120 
opposed  thereto.    When  the  under  groove  is 
also  a  sound-record,  two  records  can  be  im- 

pressed at  the  same  cost  for  material  and  labor 
as  heretofore  required  for  one.    Comparative 
renditions  of  the  same  musical  or  other  com-  125 
position  may  be  conveniently  associated  for 

reproduction.     Thus  the  same  song — "An- 
nie Laurie,"  for  instance — may  be  recorded 

when  sung  as  a  solo  on  one  side  of  the  disk 
and  when  sung  as  a  quartet  on  the  other.    130 

Hamlet's  soliloquy  as  spoken  by  an  English 
actor  might  be  recorded  on  one  side  of  the 
disk,  and  the  same  soliloquy  as  spoken  by  a 
French  actress  might  be  stamped  on  the  other. 
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Also  any  composition  too  extensive  to  be  re- 
corded upon  a  single  disk-face  may  be  re- 

corded in  part  upon  one  such  face  and  in  part 
upon  the  opposite  face  with  certainty  that 

5  there  will  be  no  disparity  or  objectionable 
difference  between  the  renditions  of  the  two 
parts  of  the  same  composition,  with  absolute 
certainty  of  phonetically  -  uniform  results, 
which  has  been  quite  impossible  heretofore 

ro  where  the  successive  renditions  are  from  rec- 
ords successively  produced  under  varying 

conditions.  In  this  way  I  am  enabled  to  pro- 
duce sound-records  of  increased  value  as  an 

agency  for  instruction,  amusement,  and  the 
15  perpetuation  of  interestingcomparisons.  An- 

other advantage  is  that  the  indentations  on 
the  under  surface  of  the  disk,  whether  in  the 
form  of  grooves  of  any  kind  or  of  sound-record 
grooves  or  of  other  form,  heighten  the  fric- 

20  tional  adhesion  of  the  disk  to  the  felt  with 

which  the  rotatingtable  of  the  machine  is  usu- 
ally faced,  and  thereby  decreases  the  neces- 

sity for  special  clamping  means,  and  so  facili- 
tates the  use  of  the  record-disk  in  the  repro- 

25  duction  of  sounds. 
I  claim — 
1.  Asanewarticleof  manufacture,  asound- 

record  consisting  of  a  disk  of  hardened  plastic 
material  presenting  oppositely -facing,  pho- 

netically-uniform sound -records  impressed  30 
into   the   plastic  material  and  fixed  or  set 
therein  by  the  initial  setting  of  the  disk. 

2.  As  a  new  article  of  manufacture,  a  disk 
of  homogeneous,  hardened,  plastic  and  dense 
material  having  a  sound-record  on  both  of  its  35 
opposite  faces  formed  by  compressing  a  body 
of  such  material  in  a  plastic  condition  be- 

tween opposite  templets  each  of  which  is 
roughened  by  a  sound-record. 

3.  Asanewarticleof  manufacture,  asound-  40 
record  consisting  of  a  disk  presenting  oppo- 

sitely-facing sound-records  impressed  therein,     y 
4.  The  process  of  making  double-faced 

sound-record  disks  of  uniform  phonetic  qual- 
ity on  both  sides  and  from  center  to  periphery  45 

on  each  side  which  consists  in  compressing  a 
plastic  homogeneous  mass  between  two  tem- 

plets each  of  which  is  roughened  as  by  having 
a  sound-record  formed  in  relief  thereon  and 
thereby  causing  the  radial  flow  of  material  in  50 
assuming  its  final  shape  to  be  alike  at  both 
faces. 

Signed  at  New  York,  N.  T.,  this  5th  day  of 
January,  1901. 

ADEMOR  N.  PETIT. 
Witnesses: 

W.  H.  PUMPHRET, 
L.  E.  Pearson. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Geokge  K.  Cheney,  a 

citizen  of  the  United  State.s  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  useful  Improvements  in 
Sound-Boxes  for  Sound  Recording  and  Repro- 

ducing Machines,  of  which  the  following  is  a 
speciHcation. 

lo  ]My  invention  relates  to  sound  recording  and 
reproducing  machines,  and  more  specitically 
to  certain  improvements  in  the  construction 
of  the  sound-box  employed  therein. 

One  emliodiment  of  the  invention  is  illus- 
15  trated  in  the  accompanying  sheet  of  drawings, 

throughout  tlie  several  views  of  which  like  ref- 
erence-numerals indicate  corresponding  i)arts. 

In  the  drawings,  Figure  1  is  a  sectional  view 

taken  on  the  line-s'  ><  of  Fig.  2,  the  stylus  and 
20  its  support  being  shown  in  elevation.  Fig.  2 

is  a  plan  view  thereof.  Fig.  3  is  an  enlarged 
detail  sectional  view  showing  the  manner  of 

mounting  the  diaphragm  in  the  sound-box  cas- 
ing, and  Fig.  4  is  an  enlai'ged  detail  view  of 

25  the  centering-spring  for  the  stylus-arm. 
Referring  to  the  drawings,  the  sound-box 

casing  is  represented  as  provided  in  the  usual 
manner  with  a  tul)ular  extension  1  for  connec- 

tion with  the  horn  and  a  circular  chamber  2 

30  for  the  diaphi-agm.  Within  this  chamber  the 
diaphi-agm  3  is  mounted  in  a  floating  ring  4. 
Tlie  outside  tliameter  of  this  ring  is  a  trifle  less 
than  the  diameter  of  the  chamber  to  provide 
suflicient  clearance,  to  permit  a  free  up-and- 

35  down  movement  of  the  ring.  Inorder  to  cen- 
ter the  ring  and  provide  an  antifriction  and 

noiseless  bearing,  it  is  grooved  peripherally, 
as  shown  at  5,  and  the  groove  Hllcd  with  a 

heaxy  liquid — such  as  oil,  glycei'in,  mercury, 
40  or  the  like — which, as  indicated  in  Fig.  3,  serves 

in  a  .sense  as  a  ball-bearing  and  holds  the  ring- 
away  from  or  out  of  contact  with  the  annular 
wall  of  the  diaphragm-chamber.  If  desired,  a 
second  groove  7  iua.\'  be  formed  on  the  bottom 

45  of  the  ring  and  tilled  with  licpiid  to  support  it 

clear  of  the  bottom  of  the  chamber.  AA'ithin 
this  floating  ring  an  annular  .shoulder  8  is 
formed  to  provide  a  seat  for  the  diaphragm. 

50 

55 

60 

The  shoulder  is  made  very  slight,  so  that  the 

diaphragm  has  only  the  smallest  possible  mar- 
ginal bearing  thereon.  I  preferably  .secure 

the  diaphragm  elastically  upon  its  seat  by  a 
coating  of  wax  9,  the  diaphragm  being  placed 
thereon  while  the  wax  is  soft  and  adhesively 
secured  as  it  hardens. 

The  recording  point  or  stylus  10.  forming 
a  continuation  of  the  stylus-arm  11,  is  trun- 
nioned  in  bracketed  bearings  12  12  and  is  free 
to  vibrate  under  the  yielding  resistance  of  a 

plate-spring  13,  which,  as  shown  in  Fig.  4, 
engages  a  flattened  or  concaved  portion  14  of 
the  needle-arm  shaft  15,  and  thereby  .serves  to 
maintain  the  arm  in  a  central  position.  The 
stylus-arm  may  be  connected  with  the  dia- 

phragm in  any  suital)le  or  well-known  man- 
ner— as,  for  example,  by  means  of  the  post 

16 — and  there  is  preferably  interposed  be- 
tween the  diaphragm  and  the  arm  or  post  a 

disk  of  elastic  material  17,  such  as  ruljber  or 
the  like. 

While  the  sound-box,  as  above  described, 
is  particularly  adapted  for  use  in  recording, 
it  may  be  readily  converted  into  a  reproduc- 

ing instrument  by  sulistituting  for  the  record- 
ing-point shown  an  ordinary  needle  or  stylus, 

with  means  for  readily  removing  and  renew- 
ing the  .same.  In  either  recording  or  repro- 

ducing sound  the  diaphragm  is  free  to  vibrate 
throughout  its  entire  area  by  reason  of  its  be- 

ing elastically  connected  to  its  seat  through  80 
the  interposed  layer  or  coating  of  wax,  and 
tlie  full  force  and  effect  of  the  sound-waves  is 
thereby  secured.  In  addition  to  its  ordinary 
vibratory  action  the  diaphragm  may  move 
l)odily  with  its  floating-ring  support  and  there- 

by avoitl  buckling  by  more  readily  adapting 

itself  to  cooperate  with  the  needle-arm  in  re- 
ceiving and  transmitting  vibration.s.  The  rub- 

ber disk  interposed  between  the  .stylu.s-arm 
and  the  diaphragm  in  yielding  to  the  outward 

vil)rations  aft'ords  greater  amplitude  of  move- 
ment of  the  diaphragm  iuid  thereby  improves 

the  tone  by  increasing  its  clearness  and  vol- 
ume. 

The  operation,  &c.,  will  be  readily  under- 
stood from  the  foregoing  description. 

70 
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I  do  not  wish  to  limit  myself  to  the  exact 
construction  and  arrangement  of  parts  herein 
shown  and  described,  as  various  changes  might 
be  made  without  departing  from  the  si)irit 

5  and  scope  of  my  invention.  For  examijle, 
other  forms  of  floating  diaphragm  might  be 
employed  and  the  diaphragm  might  be  dif- 

ferently mounted.  The  bracketed  bearings 
for  the  stylus-arm  and  the  form  of  centering- 

lo  spring  might  be  changed,  &c.;  but  all  such 
modifications  1  consider  obvious  and  immate- 

rial variations  of  form  and  not  of  substance 
and  still  within  the  meaning  of  my  invention. 

Having  therefore  described  my  invention, 
15  I  claim — 

1.  The  combination  of  a  sound-box,  a  dia- 
phragm, a  floating  support  in  which  the  dia- 

phragm is  adhesively  secured,  said  support  be- 
ing freely  movable  in  and  confined  by  the 

20  walls  of  the  sound-box  and  an  operatively-con- 
nected  stylus. 

2.  The  combination  of  the  sound-box,  a  float- 
ing ring  therein,  provided  with  an  annular 

seat,  a  diaphragm,  an  interposed  elastic  mate- 

rial adhesively  securing  the  diaphragm  upon  25 
the  annular  seat  and  a  cooperating  stylus. 

3.  The  combination  of  the  sound-box,  a  float- 
ing ring  therein,  provided  with  an  annular 

seat,  a  diaphragm,  an  interposed  elastic  mate- 
rial adhesively  securing  the  diaphragm  upon  30 

the  annular  seat,  the  stylus  elastically  connect- 
ed with  the  diaphragm,  bearings  in  which  the 

stylus  is  mounted  to  vibrate  freely,  and  a  re- 
tractile spring  for  the  stylus. 

4r.  Thecombinationof  the  sound-box,  afloat-  35 
ing  ring  therein,  jirovided  with  an  annular 
seat,  a  diaphragm,  an  interposed  elastic  mate- 

rial adhesively  securing  the  diaphragm  upon 
the  annular  seat,  a  cooperating  stylus  trun- 
nioned  in  bracketed  bearings  to  vibrate  freely,  4° 
and  a  spring  engaging  a  flattened  portion  of 
one  of  the  trunnions. 

Signed  at  New  York  city.  New  York,  this 
15th  day  of  April,  1902. 

GEORGE  K.  CHENEY. 
Witnesses: 

W.  H.  PUMPHREY, 
L.  E.  Pearson. 
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To  (1.11  jvlhom,  It  may  concern: 

Be  it  known  that  I,  Edward  Gilmax,  a  citi- 
zen of  the  United  States,  and  a  resident  of  New 

Haven,  in  the  county  of  New  Haven  and  State 

5  'of  Connecticut,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  full,  clear,  and  exact 
specification. 

My  in\-ention  relates  to  an  improvement  in 
lo  phonographs;  and  it  has  for  its  object  to  pro- 

vide means  for  the  axial  adjustment  of  the  rec- 
ord on  its  driving -.shaft.  In  phonographs 

which  are  fitted  with  automatic  return-carrier 
or  repeating  actions  it  is  desirable  that  the 

15  cylinder  or  di'um  which  carries  the  record 
should  l)e  capal)le  of  lengthwise  adjustment 
on  the  arbor  or  .shaft  which  revolves  it  for  the 
l)uri>()se  of  accommodating  or  timing  the 
l)eri()d  of  phonograjjhic  action  to  the  move- 

20  ment  of  the  return-carrier,  .so  as  to  avoid  ro- 
tating tlie  record  l)eneath  the  speaker  before 

the  commencement  of  the  piece  or  after  the 
completion  thereof  and  producing  a  disa- 

greeable scratcliing  noise  or  other  discordant 
25   result. 

The  invention  consists  in  the  novel  method 

of  securing  the  record-cylinder  upon  the  driv- 
ing-shaft, and  i)articularly  in  the  novel  si)ring- 

friction  holder  for  clamping  the  cylinder  to 
30  the  shaft,  while  permitting  free  lengthwise 

movement  of  the  same  thereon  and  the  parts 
of  the  mechanism,  as  hereinafter  more  fully 
desci'ibed  and  claimed. 

In  the  accompanying  di-awings,  forming  a 
35  ]iart  of  this  si)ecification.  Figure  1  is  a  sec- 

tional elevation  of  a  phonograi)h  provided 
with  my  improved  methotl  of  .securing  the 

record-cylinder  to  the  driving-shaft.  Fig.  '2 
is  a  plan   view,  partly  in  .'section,  of  Fig.  1; 

40  and  Fig.  3  is  a  cro.ss-section  on  the  lino  X  X 
of  Fig.  1.  Figs.  4.  5,  and  6  are  suKstantially 
similar  views  of  a  modification. 

Referring  to  the  drawings,  A  designates  the 
base-plate  of  the  phonograph  provided  with 

45  the  fixed  standard  B,  having  the  center //and 
the  frame  D,  to  which  is  hinged  the  gate  E, 
having  the  center  d\  which  centers,  in  connec- 

tion with  the  intermediate  bearing r',  support 
the  driving-shaft  F. 

50       (i  repre.sents  the  guide-rod  upon  which  the 

reproducer- frame  rP  travels  and  to  which 
frame  is  attached  the  usual  arm  r^  carrying  the 
section  of  a  nut  r\  adapted  to  engage  and  be 

driven  by  the  .screw-threaded  portion  e*  of  the 
driving-shaft.  These  elements  are  all  old  and  55 
well  known  and  here  require  no  further  de- 

scription, the  improvement  comprising  my 
invention  l:)eing  as  follows:  The  hollow  drum 
or  cylinder  H  instead  of  being  rigidly  secured 
on  the  driving-shaft  F  is  loosely  fitted  there-  60 
on,  and  a  curved  spring  /,  extending  the  en- 

tire length  of  the  interior  of  the  cylinder,  is  in- 
tei'posed  between  the  shaft  and  the  cylinder- 
'shell  and  adapted  to  exert  spring-pressure  and 
provide  fi-ictional  engagement  between  them.  65 
The  central  part  /'  of  the  spring  is  curved  to  Rt 
the  sliaf  t.  and  th(>  ends  r  are  bent  upward  there- 

from and  impinge  against  the  outer  .shell  //  of 
the  cylinder.  The  spring  is  of  sucli  width  that 
it  can  easily  be  inserted  through  the  hole  in  7^ 
the  cylinder-head,  through  which  the  shaft  F 
passes,  and  in  assembling  the  parts  it  is  first 
slipped  into  the  cylinder  and  the  shaft  after- 

ward inserted  to  place.  In  operation  the  spring- 
will  hold  the  cylinder  upon  the  shaft  with  suffi-  7  5 
cient  friction  to  cause  its  rotation  therewith, 

but  will  permit  it  to  l)e  readily  moved  length- 
wise thereon,  thereby  enabling  the  recoi'd  I- 

upon  the  cylinder  to  be  so  adjusted  with  re- 
lation to  the  movement  or  travel  of  the  re-  80 

peating  mechanism  of  the  phonograph  when 
the  machine  is  provided  with  such  that  it  will 

commence  playing  when  the  reproducer-frame 
commences  to  reverse  or  stop  coincident  with 
the  return  of  the  frame,  as  desired.  Ex-  85 
cellent  results  are  obtained  with  this  improve- 

ment by  adjusting  the  cylinder  so  that  the  re- 
proilucer-frame  will  l)e  carried  back  to  the 
starting-point  just  at  the  end  of  a  piece  played 
and  timing  the  commencement  by  placing  a  90 
suitalile  washer  ///  upon  the  guide-rod  G  to 
stop  the  reproducer-frame  at  the  initial  point 
of  the  piece. 

The  yield  of  the  cylinder  on  the  shaft  as  the 
record  is  placed  upon  it  also  prevents  the  rec-  95 
ord  from  being  fractured  by  crowding  it  too 
hard  upon  the  taper  surface  of  the  cylinder. 

Figs.  4,  5,  and  6  are  views  showing  a  modi- 
fication in  whicli  the  drum  H'"  has  a  longitu- 

!  dinal  opening//",  extending  nearly  throughout  100 
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its  length,  which  receives  a  block  A^^  fitted 
therein  and  provided  with  means  for  prevent- 

ing its  escape  outwardly  through  the  open- 
ing— as,  for  instance,  the  shoulders  A",  pro- 

jecting under  the  shell  at  the  ends  of  the  open- 
ing. The  spring  /'"  is  arranged  to  press  be- 
tween the  block  h^~  and  shaft  to  force  the  block 

outwardly  as  well  as  to  create  friction  upon 
the  shaft.  The  Ijlock  projects  somewhat  above 
the  periphery  of  the  shell  when  at  its  extreme 
outward  travel  and  is  adapted  to  yield  in- 

wardly as  a  record  is  slid  upon  the  drum  to 
adjust  and  accommodate  itself  to  the  base  of 
the  same.  This  makes  an  expanding  mandrel 
of  the  drum  and  insures  its  holding  the  rec- 

ords securely,  though  they  vary  somewhat  in 
the  size  of  the  bore. 

I  claim  and  desire  to  secure  by  Letters  Pat- 

ent— 

In  a  phonograph  the  combination  of  the 
driving-shaft,  the  record-cylinder  fitted  freely 
thereon,  and  the  frictional  clamping-spring  / 
interposed  between  the  shaft  and  the  cylinder- 
shell,  and  adapted  to  be  inserted  within  the 
cylinder  through  the  shaft  bearing  or  aper- 

ture in  the  head  thereof,  substantially  in  the 
manner  and  for  the  purpose  specified. 

Signed  by  me  at  New  Haven,  Connecticut, 
this  3d  day  of  January,  1903. 

EDWARD  GILMAN. 

Witnesses: 
Jennie  Holmes, 
George  L.  Barnes. 

25 
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ADEMOR  N.  PETIT,  OF  WATERLOO,  NEAR  LIVERPOOL,  ENGLAND. 

APPARATUS  FOR  DUPLICATING  SOUND-RECORD  CYLINDERS  OF  PHONOGRAPHS,  kc. 
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Application  filed  March  25,  1903,    Serial  No.  149,474,    iNomodeLJ 

To  all  iv/iom  it  may  conce?-n: 
Be  it  known  that  I,  Ademor  Napoleon 

Petit,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Waterloo,  near  Liver- 

5  pool,  county  of  Lancaster,  England,  have  in- 
vented certain  new  and  useful  Improvements 

in  Apparatus  for  the  Manufacture  of  Duplicate 
Sound-Record  Cylinders  of  Phonographs  and 
Similar  Machines,  of  which  the  following  is  a 

lo  specification. 
Duplicate  sound-record  cylinders  for  phon- 

ographs and  similar  machines  have  been  com- 
posed of  celluloid,  and  the  indented  sound-wave 

record  has  been  produced  upon  the  exterior 
15  cylindrical  surfaces  of  the  dui^licate  record- 

cylinders  by  pressing  the  latter  within  a  ma- 
trix. These  matrices,  as  is  well  known,  have 

been  made  from  original  sound-records  by  gal- 
vano-plastic  processes,  and  the  blank  celluloid 

20  cylinders  have  l)een  then  introduced  within  the 
matrices  and  the  celluloid  cylinders  pres.sed 
by  internal  ])ressure  with  applied  heat  into 
contact  with  the  interior  surfaces  of  the  mat- 

rices.    The  celluloid  cylinders  after  becoming 
25  cool  are  extracted,  and  the  required  indented 

curves  and  markings  will  have  been  produced 
upon  the  exterior  surfaces  thereof.  Such  is 
the  ordinary  method  of  manufacture  of  the 
celluloid  duplicate   record -cylinders,  and   I 

3°  have  found  by  practice  that  to  successfully 
carry  out  the  manufacture  of  these  articles  it 
is  essential  that  the  molding  device  employed 
must  be  of  substantial  character  on  account 
of  the  high  pressure  necessary  to  force  the 

35  I'ecord-ljlank  against  the  matrix,  the  degree 
of  heat  necessary  to  be  applied,  and  the  sud- 

den cooling  which  the  mold  has  to  undergo. 
At  the  same  time  the  molding  device  must  be 
simple  in  construction  and  be  readily  made 

40  absolutely  air-tight  in  order  to  produce  a  good 
result  at  each  operation  and  to  produce  a  clear 

and  perfect  impression,  while  the  said  molding- 
apparatus  must  be  capable  of  being  easily  ma- 

nipulated by  comparatively  unskilled  labor. 
45  My  present  invention  therefore  particularly 

refers  to  the  improved  construction  and  com- 
bination of  parts  composing  a  molding  device 

whicli  I  have  found  to  be  well  adapted  to  meet 
the  requirements  of  its  use  and  wliereby  there 

50  is  provided  means  for  allowing  of  the  gradual 
escape  of  air  between  the  exterior  surface  of 

the  blank  record-cylinder  and  the  interior  sur- 
face of  the  matrix  and  to  liermetically  seal 

the  ends  of  the  record-blank  within  the  matrix 
preparatory  to  the  application  of  interior  i^res-  5  5 sure. 

In  order  that  my  invention  may  be  readily 
understood  I  will  describe  an  exemplification 
of  a  construction  of  my  apparatus  or  device. 

Figure  1  is  a  vertical  section  of  the  molding  60 
apparatus,  and  Fig.  2  shows  by  a  similar  view 
a  modified  construction  of  the  same  apparatus. 

The  matrix  is  produced,  as  usual,  by  the  elec- 
trolitic  deposition  of  metal  upon  an  original 
cylinder,  which  latter  is  afterward  removed,  65 
and  there  is  thus  produced  a  cylindrical  ma- 

trix, such  as  1,  one  end  of  which  has  an  in- 
wardly-bent flange  2,  formed  integral  with  the 

matrix  1,  and  this  end  I  will  term  the  "base." The  matrix  1  is  supported  at  its  base  end  by  70 
a  metal  Ijasc-plate  3  of  substantial  character, 
the  flanged  end  2  of  the  matrix  1  resting  in  a 
recess  in  the  face  of  this  I;)ase-plate  3,  while 
the  plain  end  of  the  matrix  (the  upper  end  in 
the  drawings)  rests  in  a  recess  in  the  other  75 

end  plate  or,  as  I  will  term  it,  the  "top  plate " 4,  and  the  base  and  top  plates  may  be  in  the 
form  of  disks,  while  centrally  through  the 
disks  there  passes  a  bolt  5,  Fig.  1. 

Referring  to  Fig.  1  of  the  drawings,  the  80 
bolt  5  is  bored  centrally  and  axially  from  the 
lower  end  to  near  about  the  central  part  of 
the  interior  of  the  matrix,  and  from  this  bore 
6  ports  7  are  formed  through  the  walls  of  the 
bolt  communicating  with  the  interior  space  8  85 
of  the  matrix,  and  this  Ijore  6  and  these  ports 
7  serve  as  passages  by  which  fluid-pressure 
and  heat  can  be  introduced  to  within  the  ma- 

trix.    Such  fluid-pressure  and  heat  may  con- 
sist of  hot  water  or  other  medium;  butlpref-  90 

erably  employ  steam. 
Before  the  end  plates  3  4  are  adjusted  to 

position  upon  the  bolt  the  blank  record-cyl- 
inder 9,  of  plastic  material,  such  as  celluloid, 

is  inserted,  and  this  blank  record-cylinder  has  95 
inwardly -bent  flanges  at  its  ends,  one  such 
flange  10  being  wider  than  the  other  flange  11. 
The  inner  peripheries  of  the  flanges  may  have 
the  metal  rings  or  liners  12  fixed  ui)on  them, 
which  permanently  and  effectively  maintain  100 
the  diameters  of  the  end  apertures  of  the  cyl- 

inder, such  as  I  have  described  in  my  two 
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patent  applications  of  even  date  with  this,  Se- 
rial Nos.  149.473  and  149,475. 

The  wider  inturned  flange  10  of  the  record- 
blank  9,  with  its  ring  12,  rests  against  the  in- 

5  turned  end  2  at  the  base  of  tlie  matrix,  which 
forms  a  limit-stop  for  the  record-blank,  while 
the  smaller  inturned  flange  11  and  the  larger 
diameter  ring  12  at  the  other  end  of  the  record- 
blank  9  rests  against  a  recess  made  in  the  face 

lo  of  its  end  plate  4.     The  record-blank  cylinder 
9  is  of  such  a  diameter  that  it  freely  enters  the 
matrix-cylinder,  and  a  small  space  13  remains 
between  the  interior  of  the  matrix  and  the  ex- 

terior of  the  blank. 

IS  I  have  found  it  to  be  very  useful  and  con- 
venient to  have  each  record-matrix  carry  a 

permanent  registration  of  its  title  in  such  a 
manner  as  to  cause  the  title  to  be  similarly 

molded  upon  the  blank  record-cylinder  in  the 
2o  course  of  the  operation,  and  then  the  title  so 

molded  on  the  record -cylinder  remains  as 
permanent  as  the  sound  registration.  To  this 
end  the  integral  inwardly-flanged  end  of  the 
matrix  2  is  useful  for  the  registration  of  the 

25  titles,  and  to  obtain  this  in  a  simple  manner  I 
shape  the  original  sound-record  of  the  desired 
form  at  one  end,  and  there  engrave  the  title. 
Thus  in  the  production  of  the  matrix  the  title 
also  is  produced  in  the  flanged  end  2  upon 

30  that  inner  surface  with  wdiich  the  flanged  end 
10  of  the  blank  9  will  lie  in  contact.  In  the 
same  way  the  name  of  the  manufacturer  or  a 
trade-mark,  &c.,  may  be  produced  upon  the 
smaller  flanged  end  11  of  the  blank  by  engrav- 

35  ing  that  portion  of  the  end  plate  against  which 
that  flange  is  in  contact. 

In  order  to  form  the  joints  at  the  ends  of  the 
matrix,  I  proceed  as  follows:  Upon  the  cen- 

tral bolt  5  and  adjacent  to  the  inner  face  of 
40  the  base-plate  3  there  is  fixed  a  flanged  collar 

14,  and  located  around  a  shoulder  on  this 
flanged  collar  and  between  the  inner  face  of 
the  base-plate  3  and  the  collar  14  there  is  a 
gasket  or  washer  15,  of  india-rubber  or  other 

45  suitable  material, formed  around  its  periphery, 
with  a  thickness  or  edge  to  come  against  the  in- 

terior face  of  the  inwardly-bent  flange  10  of  the 
record-cylinder  9.  The  inner  face  of  the  base- 

plate 3  is  formed  with  a  recess  16  around  the 
50  bolt  5,  wdiich  when  the  end  plate  3  is  slid 

along  the  bolt  toward  the  flanged  collar  14 
will  take  over  the  shoulder  on  the  latter  part. 

Means  are  provided  exterior  of  the  base- 
plate 3  to  press  the  latter  and  traverse  it  with 

55  a  sliding  motion  toward  the  flanged  collar  14, 
and  such  means  may  consist  of  a  wheel-nut  17 
or  the  like  screwed  onto  the  projecting  end  of 

the  bolt  5  and  having  a  suitable  w^asher  18  in 
between  the  nut  17  and  the  base-plate  3,  so 

60  that  by  rotating  the  nut  17  the  base-plate  wnll 
be  traversed  along  the  bolt  5  with  a  sliding  ac- 

tion, bringing  its  inner  face  against  the  rub- 
ber gasket  15  and  causing  the  enlarged  pe- 

riphery of  the  rubber  gasket  15  to  be  pressed 
65  against  the  inturned  end  10  of  the  record-blank 

9,  and  so  produce  an  air  and  steam  tight  joint. 
The  opposite  end  of  the  bolt  5  is  bored  to  re- 

ceive a  slide-plug  19,  which  is  rendered  inca- 
pable of  rotation  in  that  bore  and  wdiich  can 

be  slid  in  the  axial  direction  of  the  bolt  by  70 
means  of  a  screw^ed  end  20  on  the  plug  19  en- 

gaging a  nut  21,  bearing  against  the  annular 
end  of  the  bolt  5.  There  are  slots  22  in  the 

walls  of  the  bolt  in  the  intei'ior  of  the  pres- 
sure-chamber 8,  and  a  stud  23  passes  through  75 

the  slots  22,  through  the  slide -plug  19,  and 
through  the  shoulder  of  a  flanged  collar  24, 
located  in  the  pressure-chamber  8,  capable  of 
sliding  motion  upon  the  bolt  5,  and  the  stud 
23,  passing  through  the  slots  and  entering  the  80 
sliding  plug,  prevents  the  latter  rotating. 

A  rubber  or  other  suitable  gasket  25  is  lo- 
cated on  the  face  of  the  flanged  collar  24,  be- 
tween the  top  plate  4  and  that  collar,  similar 

to  the  rubber  gasket  before  described  for  the  85 
other  end  of  the  device. 

The  top  plate  4  is  pressed  against  the  end 
of  the  matrix  1  by  a  hand-operated  nut  26  on 
the  central  bolt,  there  being  a  washer  27  located 

between  the  nut  and  the  top  plate  4  to  foi'm  90 
a  secure  joint.  When  so  secured,  the  sliding 
plug  19  is  drawn  outward  by  revolving  the 
nut  21,  which  has  a  bearing  on  the  end  of  the 

bolt  5,  and  thus  the  flanged  collar  24  is  trav- 
ersed with  a  sliding  motion  toward  the  inte-  95 

rior  of  the  top  plate  4,  the  rubber  gasket  is 
pressed  between  the  inner  wall  of  the  top 
plate,  and  the  flange  of  the  collar  and  the  en- 

larged periphery  of  the  gasket  25  is  caused 
to  make  a  secure  joint  betw^een  the  inwardly-  100 
turned  end  of  the  record-blank  and  the  end 

plate. To  the  projecting  lower  end  28  of  the  bolt 

5,  at  what  I  have  termed  the  "base  of  the  de- 
vice," a  suitable  pipe  is  connected,  provided  105 

with  suitable  valves  and  a  branch  pipe,  one 
of  such  pipes  being  adapted  to  conduct  steam 
from  a  steam-boiler,  which  steam  may  be  ad- 

mitted when  required  through  the  bore  of  the 
bolt  and  the  lateral  ports  into  the  interior  of  no 
the  pressure-chamber  to  act  upon  the  record- 
blank,  wdiile  also  Avhen  so  required  the  steam 
may  be  cut  off  and  the  operation  of  the  valve 
of  the  second  pipe  will  admit  pressure-air  from 
a  suitable  pressure-chamber  through  the  bolt  115 
in  the  same  manner.     The  connecting-pipes 
for  the  conduct  of  steam  and  air  are  not  illus- 

trated in  the  accompanying  drawings;  but  I 
already  described  such  in  my  prior  United 

States  Patent  Specification  No.  692,337,  Feb-  120 
ruary  4,  1902. 

It  is  to  be  understood,  as  I  have  before  ex- 
plained, that  there  is  an  appreciable  space  13 

between  the  outer  surface  of  the  record-ljlank 
and  the  inner  surface  of  the  matrix  and  this  125 
space  would  contain  air.  If  there  was  no  out- 

let for  that  air  to  escape  when  the  record- 
blank  is  closing  on  the  surface  of  the  matrix, 
there  would  be  formed  on  the  surface  of  the 

said  blank  air  holes  or  depressions,  which  13° 
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would  rendei-  the  record  imperfect.  To  over- 
come this  difficulty,  I  provide  a  number  of 

perforations  29  through  the  top  plate  4  to 
form  air-holes  in  line  with  the  space  between 

5  the  record-surface  and  the  matrix-surface  and 
other  perforations  30  through  the  material  of 
the  matrix  itself  at  the  base.  I  have  found 
by  practice  that  when  these  holes  30  in  the 
base  of  the  matrix  are  made  small  the  record 

lo  material  will  not  be  pressed  through  enough 
to  prevent  producing  the  required  effect,  and 
I  would  point  out  that  since  the  pressure  fluid 
is  delivered  by  the  ports  7  about  centrally  of 
the  pressure-chamber  8  the  air  in  the  space 

IS  between  the  record-blank  and  the  matrix  is 
forced  outwardly  tow^ard  each  end  and  freely 
escapes  by  the  aforesaid  perforations. 

In  operating  with  the  de^dce  for  the  pro- 
duction of  the  record  the  blank  is  inserted 

2o  within  the  matrix,  the  pressure-tight  joints 
are  closed  by  the  operation  of  the  devices  be- 

fore described,  the  pressure  fluid  and  heat, 
such  as  steam,  is  admitted  to  the  pressure- 
chamber,  the  record-blank  is  softened  or  ren- 

25  dered  plastic  and  forced  outward  with  consid- 
erable pressure  into  contact  W'ith  the  matrix- 

surface,  and  the  air  between  the  surfaces  be- 
ing brought  into  contact  escapes  by  the  end 

perforations  aforesaid.     This  operation  hav- 
30  ing  been  sufficiently  effected,  the  steam-pres- 

sure is  cut  off'  and  pressure-air  turned  on  and allowed  to  communicate  with  the  interior  of 

the  pressure-chamber,  the  device  is  cooled  ex- 
ternally by  water  or  other  suitable  medium, 

35  which  causes  a  slight  shrinkage  of  the  record- 
cylinder,  and  finally  the  latter  is  removed 
from  the  device  as  a  finished  manufacture. 

At  Fig.  2  of  the  drawings  I  have  illustrated 

a  constructional  modification  the  general  ai*- 
40  rangement  and  employment  of  which  will  be 

readily  understood  f  i-om  the  previous  descrip- 
tion, and  therefore  1  will  only  now  deal  with 

the  points  of  difference.  For  instance,  the 
central  bolt  5  is  formed  in  a  piece  with  the 

45  base-plate  3,  and  the  flanged  collars  14  and  24 
slide  freely  upon  the  bolt  and  are  forced,  re- 

spectively, toward  the  base-plate  3  and  the 
top  plate  4  l\v  a  helical  spring  31,  which  sur- 

rounds the  bolt  5  within  the  pressure-cham- 
50  ber,  and  by  these  means  I  am  enabled  to  dis- 

pense with  the  slide-))lug  19  and  the  nut  21, 
(shown  at  Fig.  1,)  although  1  usually  employ 

the  apparatus  as  desci'ibed  in  the  batter  figure. 
If  found  requisite,  I  may  in  some  cases  form 

55  perfoi'ations  32  in  the  top  plate  4  and  perfo- 
rations 33  in  the  base-plate  3  to  allow  of  air 

escaping  from  between  the  outer  surfaces  of 
the  rubber  gaskets  and  the  inner  surfaces  of 
the  end  plates  of  the  apparatus. 

60  What  I  claim  as  my  invention,  and  desire  to 
secure  by  Letters  Patent,  is — 

1.  In  an  apparatus  for  the  manufacture  of 
duplicate  sound-record  cylinders  for  phono- 

graphs and  similar  machines;  the  combina- 
65  tion  with  an  electrodcposit  cylindrical  matri.x 

to  receive  a  blank  celluloid  cylinder  having 
inturned  ends,  an  inwardly-extending  flange 
at  the  base  of  the  matrix  to  support  the  wider 
flange  of  the  blank  cylinder,  a  bolt  passing 

centrally  and  axially  through  the  blank  cylin-  70 
der  and  matrix,  and  having  a  central  axial 
passage-way  from  the  external  end  of  the  bolt 
to  about  the  central  part  thereof,  and  ports 
through  the  bolt-walls  to  the  interior  of  the 
cylinder-blank,  a  base-plate  near  the  lower  75 
end  of  the  bolt  having  a  circular  groove  in  its 
upper  face  to  receive  the  flange  oi  the  matrix, 
a  top  plate  having  a  groove  on  its  under  face 
to  receive  the  upper  end  of  the  matrix  and 
the  flange  of  the  blank,  a  central  aperture  in  80 
the  top  plate  through  which  the  bolt  passes, 
and  means  for  clamping  the  top  plate  upon 
the  bolt  to  clamp  the  matrix  between  the  top 
plate  and  the  base-plate;  of  upper  and  lower 
flanged  collars  on  the  bolt,  an  annular  elastic  85 
washer  between  the  under  surface  of  the  top 
plate  and  the  upper  surface  of  the  adjacent 
flanged  collar,  an  elastic  washer  between  the 
upper  face  of  the  base-plate  and  the  under 
face  of  the  other  flanged  collar  on  the  bolt,  90 
and  means  for  compressing  the  elastic  washers 
against  the  inner  surfaces  of  the  top  plate  and 
base-plate,  substantially  as  set  forth. 

2.  In  an  apparatus  for  the  manufacture  of 
duplicate  sound-record  cylinders  for  phono-  95 
graphs  and  similar  machines;  the  combination 
with  an  electrodeposit  cylindrical  matrix  to 

receive  a  blank  celluloid  cylinder  having  in- 
tegrally-inturned  ends,  an  inwardly-extend- 

ing flange  at  the  base  of  the  matrix  to  sup-  100 
port  the  wider  flange  of  the  blank  cylinder 
the  flange  being  perforated  for  the  escape  of 
air  from  between  the  blank  and  matrix,  a  bolt 
passing  centrally  and  axially  through  the 
blank  cylinder  and  the  matrix,  and  having  a  105 
central  axial  passage-way  from  the  external 
end  of  the  bolt  to  about  the  central  part  there- 

of for  the  entrance  of  the  pressure  steam  or 
air,  and  having  lateral  ports  through  the  walls 
to  admit  the  pressure  steam  or  air  to  within  no 
the  cylinder-blank  to  force  the  latter  against 
the  matrix  for  impressing  the  blank,  a  base- 

plate near  the  lower  end  of  the  bolt,  having 
a  circular  groove  in  its  upper  face  to  receive 
the  inwardly-turned  flange  of  the  matrix,  a  115 
top  plate  having  a  groove  on  its  under  surface 
to  receive  the  upper  end  of  the  matrix  and 
the  smaller  flange  of  the  cylinder-blank,  and 
having  perforations  through  the  top  plate  for 
the  escape  of  air  from  between  the  blank  and  120 
the  matrix,  a  central  aperture  in  the  top  plate 
through  which  the  bolt  passes,  and  a  nut  on 
the  projecting  upper  end  of  the  bolt  to  clamp 
the  matrix  between  the  top  plate  and  the 

base-plate;  of  upper  and  lower  flanged  col-  125 
lars  on  the  bolt,  an  annular  elastic  washer  be- 

tween the  under  surface  of  the  top  plate  and 

the  upper  surface  of  the  adjacent  flanged  col- 
lar, an  elastic  washer  between  the  upper  face 

1  of  the  base-plate  and  the  under  face  of  the  130 
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other  flanged  collar  on  the  bolt,  and  means 
for  compressing  the  elastic  washers  against 
the  inner  surfaces  of  the  top  plate  and  the 
base-plate  to  make  steam-tight  joints  between 

5  the  latter  plates  and  the  flanges  of  the  cylin- 
der-blank, substantially  as  set  forth. 

3.  The  combination  with  an  electrodeposit 
cylindrical  matrix  to  receive  a  blank  celluloid 
cylinder,    having    integrally  -  inturned    ends 

lo  which  is  to  be  impressed  with  the  sound- 
record,  an  inwardly-extending  flange  at  the 
base  of  the  matrix  to  support  the  wider  flange 
of  the  blank  cylinder,  a  bolt  passing  centrally 
and  axially  through  the  blank  cylinder  and 

15  matrix,  and  having  a  central  axial  passage- 
way from  the  external  end  of  the  bolt  to  about 

the  central  part  thereof,  and  lateral  ports 
through  the  walls  of  the  bolt  to  the  interior 
of  the  matrix,  a  base-plate  having  a  circular 

20  groove  on  its  upper  face  to  receive  the  flange 
of  the  matrix  and  a  central  aperture  in  the 

base-plate  through  which  the  bolt  passes,  a 
collar  fixed  on  the  bolt,  an  elastic  washer  be- 

tween the  collar  and  the  upper  face  of  the 
25  base-plate,  and  a  nut  on  the  lower  end  of  the 

bolt  to  compress  the  elastic  washer  between 
the  base-plate  and  the  fixed  collar  to  make  a 
tight  joint  between  the  base  of  the  blank  and 

the  base-plate;  of  a  top  plate  having  a  central 
30  aperture  through  which  the  bolt  passes,  and 

having  a  circular  groove  to  receive  the  matrix 
and  blank-cylinder  end,  a  nut  on  the  exterior 
upper  end  of  the  bolt  to  cause  the  top  plate 
to  clamp  the  matrix,  a  collar  on  the  bolt  op- 

35  posite  the  inner  face  of  the  top  plate  and  ca- 
pable of  sliding  on  the  bolt,  an  elastic  washer 

between  the  collar  and  the  top  plate,  and 
means  operated  from  the  exterior  of  the  ap- 

paratus for  sliding  the  collar  on  the  bolt  to 
40  compress  the  elastic  washer  and  so  make  a 

tight  joint  between  the  top  plate  and  the  blank, 
substantially  as  set  forth. 

4.  The  combination  with  an  electrodeposit 
cylindrical  matrix  to  receive  a  blank  celluloid 

45  cylinder  having  integrally  -  inturned  ends, 
which  is  to  be  impressed  with  the  sound-rec- 

ord, an  inwardly-extending  flange  at  the  base 
of  the  matrix  to  support  the  wider  flange  of 
the  blank  cylinder,  a  bolt  passing  centrally 

50  and  axially  through  the  blank  cylinder  and 
matrix,  and  having  a  central  axial  passage- 

way from  the  external  end  of  the  bolt  to  about 
the  central  part  thereof,  and  lateral  ports 
through  the  walls  of  the  bolt  to  the  interior  of 

55  the  matrix,  a  base-plate  having  a  circular 
groove  on  its  upper  face  to  receive  the  flange 
of  the  matrix  and  a  central  aperture  in  the  base- 

plate through  which  the  bolt  passes,  a  collar 
fixed  on  the  bolt,  an  elastic  washer  between 

60  the  collar  and  the  upper  face  of  the  base-plate, 
and  a  nut  on  the  lower  end  of  the  bolt  to  com- 

press the  elastic  washer  between  the  base-plate 
and  the  fixed  collar  to  make  a  tight  joint  be- 

tween the  base  of  the  blank  and  the  base-plate; 
65  of  a  top  plate  having  a  centi'al  aperture  through 

which  the  bolt  passes,  and  having  a  circular 
groove  to  receive  the  matrix  and  blank-cylin- 

der end,  a  nut  on  the  exterior  upper  end  of 
the  bolt  to  cause  the  top  plate  to  clamp  the 
matrix,  a  collar  on  the  bolt  opposite  the  inner  70 
face  of  the  top  plate  and  capable  of  sliding  on 
the  bolt,  an  elastic  washer  between  the  collar 
and  the  top  plate,  a  slide-plug  passing  from 
the  exterior  upper  end  of  the  bolt  into  an  axial 
bore-hole  therein,  slots  in  the  walls  of  the  bolt  75 
below  the  top  plate,  a  transverse  pin  connect- 

ing the  slide-plug  and  the  collar  and  passing 
through  the  slots  in  the  walls  of  the  bolt,  and 
a  nut  on  the  exterior  end  of  the  slide-plug  act- 

ing against  the  end  of  the  bolt  for  operating  80 
the  slide-plug  to  draw  up  the  collar  and  make 
the  joint,  substantially  as  set  forth. 

5.  In  an  apparatus  for  the  manufacture  of 
duplicate  sound-record  cylinders  for  phono- 

graphs and  similar  machines,  the  combination  85 
with  a  cylindrical  electrodeposit  matrix  hav- 

ing at  one  end  an  inwardly-extending  flange 
and  adapted  to  receive  a  blank  celluloid  cylin- 

der having  inturned  ends,  one  of  which  is  sup- 
ported upon  the  flange  of  the  aforesaid  ma-  90 

trix,  of  a  base-plate  having  a  circular  groove 
in  its  upper  face  to  receive  the  flange  of  the 

matrix,  a  top  plate  having  a  groove  on  its  un- 
der face  to  receive  the  upper  end  of  the  ma- 
trix and  flange  of  the  blank,  means  for  con-  95 

necting  the  said  base  and  top  plates  and  for 

applying  compressive  tension  thereto,  annu- 
lar elastic  washers  against  the  inner  surfaces 

of  the  base  and  top  plates,  and  means  for  ap- 
plying pressure  to  the  elastic  washers  to  hold  100 

the  same  against  the  inner  faces  of  the  top  and 
base  plates,  substantially  as  set  forth. 

6.  In  an  apparatus  for  the  manufacture  of 
duplicate  sound-record  cylinders  for  phono- 

graphs and  similar  machines,  the  combination  105 
with  a  cylindrical  electrodeposit  matrix  hav- 

ing at  one  end  an  inwardly-extending  flange 
and  adapted  to  receive  a  blank  celluloid  cylin- 

der having  inturned  ends,  one  of  which  is  sup- 
ported upon  the  flange  of  the  aforesaid  ma-  no 

trix,  of  a  base-plate  having  a  circular  groove 
in  its  upper  face  to  receive  the  flange  of  the 

matrix,  a  top  plate  having  a  groove  on  its  un- 
der face  to  receive  the  upper  end  of  the  ma- 
trix and  flange  of  the  blank,  means  for  con-  115 

necting  the  said  base  and  top  plates  and  for 

applying  compressive  tension  thereto,  annu- 
lar elastic  washers  against  the  inner  surfaces 

of  the  base  and  top  plates,  upper  and  lower 
flanged  collars  bearing  against  the  said  elastic  1 20 
washers,  means  for  compressing  the  elastic 
washers  against  the  inner  surfaces  of  the  top       j 
and  base  plates,  and  means  providing  for  the       wl 
introduction  within  the  matrix  and  blank  cel- 

luloid cylinder  of  a  fluid  under  pressure,  sub-  125 
stantially  as  set  forth. 

ADEMOR  N.  PETIT. 
Witnesses: 

H.  Reville  Beeby,  ^ 

H.  T.  Cramer- Arbuts. 
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To  all  ivhnm  it  may  concern: 

Be  it  known  that  I,  AdemorN.  Petit,  a  citi- 
zen of  tlie  United  States  of  America  and  a 

resident  of  AA'aterloo,  near  Liverpool,  Lan- cashire, England,  have  invented  certain  new 
and  useful  Improvements  in  Celluloid  Phono- 

graph Record-Cylinders,  of  which  the  follow- 
ing is  a  specification. 

Cylinders  for  phonograph  and  the  like  in- 
struments, upon  the  exterior  circular  surface 

of  which  cylinders  the  records  are  to  be  en- 
graved or  cut,  have  generally  been  made  of 

wax-like  compositions  or  have  been  composed 
of  a  tubular  base  with  an  oiiter  coating  of 
wax-like  composition  to  receive  the  record- 
engraving,  and  the  cylinders  have  been  adapt- 

ed to  be  slid  onto  a  conical  mandrel  car- 
ried by  the  instrument.  Recently  many  of 

these  record-cylinders  have  been  made  wholly 
20  of  celluloid  or  have  been  provided  with  cellu- 

loid surfaces  upon  which  the  record-engrav- 
ing has  been  produced,  and  when  so  construct- 
ed such  cylinders  have  presented  many  ad- 

vantages  in   use,  they  are  practically  inde- 
25  structible,  and  they  retain  a  perfect  record  of 

the  sound-waves  received  from  the  transmit- 
ting instrument. 

This  invention  treats  of  recoi'd  -  cylinders 
which  are  formed  wholly  of  celluloid.  Now 
such  cylinders  in  order  to  adapt  them  to  be 
slid  and  to  fit  onto  the  tapering  mandrel  have 
been  made  as  described  in  my  prior  United 
States  Patent  specification.  No.  666, 937,  Jan- 

uary 29,  1901,  with  one  end  bent  inwardly — 
viz.,  that  end  which  is  to  fit  onto  the  large  end 
of  the  mandrel — and  the  other  end  of  the  cellu- 

loid record-cylinder  has  been  fitted  with  a  ring 
of  celluloid  suitably  cemented  to  the  record- 
cylinder  by  means  of  an  appropriate  solvent 

40  of  celluloid,  and  that  ring  has  been  made  to 
fit  the  smaller  end  of  the  mandrel. 

In  the  specification  of  mv  United  States 
Patent  No.  657,956,  September  18,  1900,  I 
have  descril)ed  as  a  new  article  of  manufac- 

45  ture  a  celluloid  record-cylinder  in  which  both 
the  ends  are  integrally  bent,  the  length  of  the 

cylinder  inwardly  bent  at  one  end  being- 
greater  than  the  length  of  the  cylinder  in- 

wardly bent  at  the  other  end,  the  two  in- 
50  wardly-extending  ends  being  of  different  di- 

55 

60 

ameters,  so  that  they  shall  fit  onto  the  taper- 
ing mandrel  which  is  to  carry  the  cylinder  and 

grip  that  mandrel  frictionally  in  such  manner 
that  the  external  surface  of  the  cylinder  should 
be  concentric  throughout  with  the  axis  of 
the  mandrel,  an  air-space  being  left  between 
the  outer  surface  of  the  tapering  mandrel 
and  the  inner  surface  of  the  record-cylinder. 
I  have  found  that  this  latter  construction  of 

cylinder  with  the  integrally  bent  ends  is  ad- 
mirably adapted  for  the  purpose  of  its  use, 

possessing  as  it  does  good  wearing  qualities 
and  general  durability,  as  well  as  lightness  of 
weight.  Thus  my  construction  of  cylinder  with 
integrally  inwardly  bent  ends,  as  described  in  65 
my  previous  specification.  No.  657,956,  met  the 
requirements  called  for  in  this  article  in  nearly 
every  respect,  practically  the  only  fault  being 
that  the  expansion  and  contraction  of  the  sub- 

stance (celluloid)  of  which  it  was  composed, 
due  to  the  changes  of  temperature,  caused  the 
cylinder  to  fit  not  always  on  the  same  place 
upon  the  mandrel,  and  therefore  the  object  of 

my  present  invention  is  to  construct  the  cyl- 
inder in  such  manner  that  this  defect  shall  be 

non-existent.  To  this  end  and  according  to 
ray  present  invention  I  form  the  cylinder 
wholly  of  celluloid  of  suflicient  thickness  to  be 

self-supporting  and  having  its  ends  inturned, 
as  before  explained,  the  internal  diameter  of 
one  of  the  inturned  ends  being  less  than  the 
internal  diameter  of  the  other  inturned  end, 
and  the  edges  of  these  inturned  ends  I  cause 
to  enter  the  outwardly-extending  flanges  of 
annular  channel-section  rings,  which  rings  are  85 
made  of  metal  having  a  much  smaller  coeffi- 

cient of  expansion  than  the  celluloid  of  which 
the  cylinder  is  otherwise  wholly  composed. 

By  this  arrangement  any  expansion  or  con- 
traction of  the  celluloid  cylinder  does  not  af- 

fect the  fit  of  the  rings  which  carry  it  upon 
the  mandrel,  the  metal  rings  always  fitting 
upon  the  same  places  on  the  said  mandrel, 
while  the  outturned  flanges  of  the  rings  hold 
the  edges  of  the  cylinder. 

I  am  aware  that  it  has  been  heretofore  pro- 
posed when  employing  a  flat  disk  of  very  tliin 

celluloid  for  the  purpose  of  receiving  a  record 
for  a  sound-reproducing  instrument  to  pro- 

vide the  said  thin  flat  disk  with  a  metal  bind- 
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ing  or  edging  in  order  to  increase  its  stiffness 
and  stability;  but  such  edging  while  serving 
a  different  purpose  to  the  rings  which  I  apply 

to  the  intui^ned  edges  of  my  cylinder  consists 
5  of  an  annular  channel-section  ring,  with  the 

flanges  inwardly  turned  to  the  axis,  whereas 
the  rings  I  apply  must  have  the  flanges  of  the 
channel-section  outwardly  turned  to  receive 
the  inturned  edges  of  the  cylinder  for  the  pur- 

pose of  allowing  the  internal  peripheries  of 
the  rings  to  lit  around  and  onto  a  mandrel, 
whereas  the  binding  previously  applied  to  a 
flat  thin  disk  has  not  been  employed  for  effect- 

ing such  a  purpose  and  was  not  for  such  a  use. 
In  the  drawings,  Figure  1  is  a  longitudinal 

section  of  a  cylinder  according  to  my  inven- 
tion, Fig.  2  being  an  elevation  of  the  right- 

hand  end  of  the  same  and  Fig.  3  an  elevation 
of  the  left-hand  end. 

As  described  in  the  specification  of  my  pre- 
vious patent,  No.  657,956,  the  cylinder  or  rec- 

ord 1  is  formed  from  a  tube  of  celluloid  of 
a  suitable  diameter,  the  said  tube  being  of 
sufficient  thickness  for  strength,  while  the  in- 

terior diameter  is  somewhat  greater  at  any 
point  than  the  diameter  of  the  mandrel  which 
is  to  carry  such  a  cylinder.  The  ends  of  this 
cylinder  are  turned  inward,  so  that  both  in- 
turned  edges  shall  nearly  fit  the  surface  of  the 
mandrel  when  the  cylinder  1  is  placed  there- 

on, and  therefore  it  follows  that  the  length 
turned  in  at  the  end  2  must  be  greater  than 

the  length  turned  in  at  the  end  3.  The  annu- 
lar edges  of  the  inturned  ends  2  3  of  the  cyl- 

inder are  provided  with  metal  rings,  (marked, 
respectively,  4  5,)  the  internal  diameter  of 
these  rings  being  such  that  they  will  accu- 

rately fit  upon  the  mandrel  when  the  cylinder 
is  located  in  the  correct  longitudinal  position 
thereon.  The  rings  4  5  consist  of  compara- 

tively thin  metal,  which  has  been  bent  or 
pressed  into  a  U-shaped  section,  so  that  the 
arms  in  that  U-section  grip  the  inturned  cellu- 

loid edges  of  the  cylinder,  the  process  of  manu- 
45  facture  of  such  a  cylinder,  with  its  annular 
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metal  edges,  forming  the  subject  of  a  United 
States  Patent  application  by  myself.  Serial 
No.  149,473,  filed  simultaneously  with  this 

patent  application.  The  j)honographic  rec- 
ord is  then  impressed  upon  the  surface  of  this  50 

cylinder  after  the  manufacture  of  the  same 
has  been  completed — that  is  to  say,  after  the 
ends  2  3  have  been  inwardly  turned  and  after 
the  metal  rings  4  5  have  l^een  formed  in  their 
position  shown.  The  formation  of  the  record  55 
upon  the  surface  of  the  cylinder  is  effected  in 
a  manner  which  is  well  known — namely,  by 
inserting  the  celluloid  cylinder  within  a  ma- 

trix which  is  itself  an  electrotype  taken  from 

a  wax  cylinder,  and  then  the  celluloid  re-  60 
ceives  internal  pressure  and  is  expanded 

against  the  internal  surfaces  of  the  electro- 

type-matrix. 
I  claim  as  my  invention — 
As  a  new  article  of  manufacture,  a  celluloid  65 

cylinder  for  receiving  phonographic  records, 
consisting  of  a  tube  of  celluloid  of  sufficient 
thickness  to  be  self-supporting,  of  larger  in- 

ternal diameter  than  the  mandrel  by  which  it 
is  to  be  carried,  and  having  integral  inwardly-  7° 
bent  ends,  the  length  inwardly  bent  at  one 
end  being  greater  than  the  length  inwardly 
bent  at  the  other  end,  a  metal  ring  of  channel- 
section  having  the  flanges  of  the  channel  fac- 

ing outwardly  from  the  axis  of  the  ring  to  re-  75 
ceive  and  carry  the  smaller  diameter  edge  of 
one  inturned  end  of  the  cylinder,  and  a  similar 

ring  of  larger  diameter  having  an  outwardly- 
facing  channel  to  receive  the  edges  of  the  in- 
turned  part  of  the  other  end  of  the  cylinder,  80 
the  internal  diameters  of  the  two  metal  rings 

being  such  as  to  fit  on  the  mandrel  of  the  ma- 
chine, and  a  phonographic  record  formed  on 

the  outer  surface  of  the  cylinder,  substantially 
as  set  forth. 

ADEMOR  N.  PETIT. 

Witnesses: 
Reville  Beeby, 

H.  T.  Cramer- Arbuts. 
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To  all  ivhoin,  if  Diay  concern: 
Be  it  known  that  I,  Henry  Jones,  of  the 

city  and  county  of  Phihxdelphia,  State  of  Penn- 
.sylvania,  have  invented  an  Improvement  in 

5  Sound  Recordino- and  Reproducing  Machines, 
of  which  the  following  is  a  specification. 
My  invention  has  reference  to  sound  record- 

ing and  reproducing  machines;  and  itcon.sists 

of  certain  impi-ovements  which  are  fully  set 
10  forth  in  the  followingspecification,and  shown 

in  the  accompan.\'ing  drawings,  which  form  a 
pai't  thereof. 
My  invention  more  specifically  relates  to 

that  portion  of  sound  recording  and  repro- 

15  ducing  machines  known  as  the  "sound-box," 
and  comiH'ehends  certain  improvements  there- 

in for  more  perfectly  securing  accurate  rec- 
oi'ds  and  also  for  producing  the  proper  vibra- 

tions from  the  previously-prepared  record  to 
20  secure  the  perfect  reproduction  of  articulate 

sounds,  of  music,  &c.,  with  the  avoidance  of 
the  metallic  or  scratchy  sounds  which  are  so 
common  in  instruments  of  this  class  and  which 
materially  interfere  with  the  articulation. 

In  carrying  out  my  invention  I  provide  a 
sound-box  of  a  suitable  construction  whereby 
the  diaphi\agm  may  be  readily  inserted  and 
remo\ed  without  bending  it  and  at  the  same 
time  maintaining  it  of  a  diameter  equal  to  the 
full  internal  diameter  of  the  box.  I  further 
support  the  diaphragm  upon  elastic  cushions 
wdthout  bending  or  springing  it  out  of  shape 
and  connect  it  to  the  sty lus-lever  by  a  suitable 
wax  or  other  plastic  connection.     Thestylus- 

35  lever  is  pivoted  at  one  end  of  the  box  in  such 
a  manner  that  its  fulcrum  is  in  alinement  with 
the  plane  of  the  diaphragm  and  is  supported 

in  siich  position  by  means  of  adjustable  spring- 
connections.    The  free  end  of  the  lever  is  bent 

40  over  in  such  a  manner  as  to  bring  the  stylus 
also  into  alinement  with  the  plane  of  the  dia- 

phragm, whereby  the  stylus,  the  diaphragnn, 
and  the  pivot-points  of  the  stylus-lever  are  in 
the  same  plane  conmion  with  the  diaphragm, 

45  so  that  any  vibration  of  the  diapliragm  will 
cause  the  vibrations  of  the  stylus  to  be  in  ex- 

act accordance  with  those  of  the  center  of  the 

diaphragm,  according  to  whether  the  instru- 

ment is  used  for  recording  or  reproducing. 
In  addition  to  the  spring-supports  for  the 
stylus-lever  above  mentioned  an  additional 
atijustable  spring  is  employed  for  varying  the 
tension  put  upon  the  stylus-lever  to  regulate 
its  response  to  movement,  the  said  spring  be- 

ing readily  adjustable  independently  of  the 
other  two  balance-sjirings  which  hold  the  sty- 
lus-le\er  in  its  normal  position  upon  the  sound- box. 

My  invention  also  comprehends  other  de- 
tails, all  of  which  will  be  better  understood  l)y 

reference  to  the  drawings,  in  which — 
Figure  1  is  a  front  elevation  of  a  sound-box 

for  recording  embodying  my  invention.  Fig. 
2  is  a  sectional  elevation  of  same.  Fig.  3  is 

a  plan  view  of  same,  and  Fig.  4  is  an  eleva- 
tion similar  to  Fig.  1  of  a  modification  of  my 

improvements  more  especially  adapted  for  re- 
producing sounds. 

A  is  the  sound-box  proper  and  consists  of 
a  circular  body  having  an  inwardly-directed 
flange  A'  of  considerable  depth. 

D  D  are  two  cushions,  of  tubular  rubber, 
fitted  to  the  interior  circular  walls  of  the  box 
A  and  supporting  lietween  tliem  the  diaphragm 
(/,  of  mica  or  other  suitable  flexible  material, 
which  has  a  diameter  substantially  equal  to 
the  internal  diameter  of  the  l)ox  A. 

B  is  the  back  plate  and  is  secured  to  the 

box  A  by  means  of  the  screws  h.  AA'lien  the 
plate  B  is  removed,  the  rubbei-  cushions  1)  and  80 
the  diapliragm  d  may  be  inserted  into  the  box 
A  from  the  back  without  in  any  manner  spring- 

ing or  weakening  the  diaphragm,  and  the  pres- 
sure of  the  plate  B  upon  the  rubl)er  cushions 

I)  holds  the  diaphragm  normally  in  central  85 

position. C  is  the  tubular  extension  to  which  the  horn 
is  attached  and  is  screwed  into  the  back  plate 

B  and  locked  in  position  by  a  lock-nut  C, 
whereby  its  inner  end  may  be  adjusted  nearer 
to  oi'  farther  from  the  diaphragm  d,  as  de- 

sired. The  interior  of  this  tul)e  C  is  provided 
with  a  conical  aperture  c,  which  may  be  smaller 
at  the  end  adjacent  to  the  diapliragm  d  than 
at  the  other  end.  The  extent  of  the  opening 
of  the  tulie  adjacent  to  the  diaphragm  may  be 
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varied  to  suit  different  records.  For  example, 
in  those  adapted  to  produce  heavy  sounds  the 
aperture  c  should  be  smaller  than  in  those 
cases  where  light  delicate  sounds  are  to  be 

5  reproduced.  This  tube  is  readily  removable 
and  when  desired  may  be  re])laced  by  another 
having  a  different-sized  aperture.  Further- 

more, it  may  be  adjusted  to  or  from  the  dia- 
phragm to  increase  or  decrease  the  sound. 

lo  J  is  the  stylus-lever  and  is  connected  at  one 
end  with  a  plate  E,  extending  back  over  the 
sound-box  and  provided  with  knife-edges  e  e 
at  considerable  distance  apart,  which  act  as 
fulcra  by  rocking  upon  the  fulcrum-plate  G, 

15  attached  to  the  sound-box.  These  fulcra  are 
so  arranged  as  to  be  in  alinement  with  a  plane 
through  the  diaphragm  d. 

F  F  are  two  springs  secured  to  the  stylus- 
plate  E  and  projecting  in  opposite  directions 

20  and  having  their  free  ends  held  down  under 

the  action  of  adjusting-screws  F',  which  pass 
through  the  sjirings  and  into  extensions  of  the 

fulcrum-plate.  Rubber  cushions./"  may  be  in- 
terposed between  the  springs  F  and  the  ful- 

25  crum-plate  and  surrounding  the  screws  F'  for 
more  perfectly  securing  the  proper  adjust- 

ment and  preventing  any  possibility  of  rattling 
of  the  springs  in  connection  with  the  adjust- 

ing-screws.    The  lever  J  is  provided  with  an 
30  inwardly-directed  stud./,  provided,  if  desired, 

with  an  enlarged  head  which  is  brought  close  to 
the  diaphragm,  and  said  stud  is  secured  thereon 
by  wax  or  other  plastic  compound.  In  the  case 
of  a  recording  sound-box  the  stylus-lever  J  is 

35  extended  beyond  the  stud ./,  as  indicated  at  J', and  the  free  end  is  turned  inward  below  the 

sound-box,  as  at  J",  and  provided  on  said  end 
with  a  stylus-socket  L,  having  a  clamping- 
screw  m  for  holding  the  stylus  M,  the  propor- 

40  tions  of  the  parts  being  such  that  the  stylus 
is  also  in  alinement  wuth  the  plane  passing 
through  the  diaphragm  D.  It  will  now  be  seen 
that  any  vibration  imparted  to  the  diaphragm 
will  cause  the  stylus  to  swing  to  the  right  or 

45  left  in  exact  accordance  with  the  vibrations  of 
said  diaphragm  at  its  central  part,  and  the  ex- 

tent of  these  vibrations  to  one  side  or  the  other 
will  be  precisely  in  accordance  with  what  they 
should  be  to  correspond  to  the  vibrations  nec- 

50  essary  to  the  diaphragm.  When  this  instru- 
ment is  employed  to  record  sound,  the  records 

so  produced  will  be  of  precisely  the  character, 
which  will  in  turn  when  operating  with  a 
sound-box  of  the  same  general  character,  but 

55  for  producing  sounds,  produce  exact  coun- 
terparts of  the  sounds  which  were  employed 

in  making  the  record.  These  constructions 
therefore  are  especially  advantageous  in  use 
in  connection  with  records  adapted  for  gram- 

60  ophones.  Having  once  adjusted  the  springs 
F  for  normal  work,  it  is  undesirable  to  tamper 
with  them  when  adjusting  the  sound-box  for 
records  of  soft  or  loud  tones.  To  provide  an 
additional  means  for  ready  adjustment  for 

more  positively  or  firmly  holding  the  stylus  65 
against  vibration,  or  vice  versa,  I  provide  a 
leaf  -  spring  I,  the  free  ends  of  which  press 
upon  the  stylus-lever  plate  E  on  opposite  sides 
of  the  fulcra  e,  so  as  to  force  said  fulcra  more 
firmly  upon  their  supports  and  to  secure  a  70 
greater  spring  resistance  to  the  oscillation  of 
the  plate  in  either  direction.    The  spring  I  is 
held  in  place  by  a  stud  H,  projecting  from 
the  sound-box  and  having  thereon  an  adjust- 

ing-nut A,  adapted  to  be  screwed  down  upon  75 
the  central  portion  of  the  spring  I,  so  as  to 
vary  its  tension.    The  stud  H  passes  through  a 
large  hole  in  the  plate  E  and  does  not  interfere 
with  its  vibrations.    It  will  be  understood  that 

by  means  of  this  additional  adjusting-spring  a  80 
greater  or  less  adjustment  may  be  secured  for 
the  stylus-lever  J,  whereby  a  greater  or  less 
power  exerted  thereon  by  the  diaphragm  is 
required  to  operate  the  stylus.     It  will  also 
be  observed  that  the  action  of  this  spring  I,  as  85 
well  as  the  springs  F,  is  to  apply  a  spring  ac- 

tion upon  each  side  of  the  fulcra  e^  so  as  to 
properly  balance  the  stylus-lever.    While  the 
adjustments  of  the  springs  F  are  independent 
and  must  be  made  with  judgment,  so  as  to  90 
cause  the  stud,/ to  take  its  proper  position  rela- 

tively to  the  diaphragm  <^^/,  the  adjustment  of 
the  spring  I  is  much  more  simple  and  may  be 
secured  readily  without  fear  of  disturbing 
the  preliminary  adjustment   made  with  the  95 

springs  F. 
While  I  prefer  to  use  the  rubber  cushions./, 

surrounding  the  adjusting-screws  F',  the  said 
cushions  may  be  dispensed  with,  if  so  desired. 

The  extension  J'  of  the  stylus-lever  is  made  100 
flat  and  may  be  guided  between  two  knife- 
edged  pins  K  K  on  the  sound-box  to  stop  any 
lateral  movement  of  the  lever,  this  being  in- 

tended for  use  in  the  particular  construction 
employed  for  recording,  because  the  length  105 
of  the  stylus-lever  between  its  fulcrum-point 
and  the  stylus-point  is  much  greater  than  in 
the  case  of  the  stylus-lever  when  employed  for 
reproducing  sounds. 

The  general  construction  of  my  sound-box  no 
when  employed  for  reproducing  sounds  is  the 
same  as  that  above  described;  but  in  this  case 
the  box  is  preferably  turned  around  and  the 

stylus-clamp  L'  directly  connected  with  the 
plate  E,  as  shown  in  Fig.  4.     In  the  first  case  1 1 5 
the  stylus-lever  was  a  lever  of  the  third  order, 
while  in  the  latter  case  the  stylus-lever  is  a 
lever  of  the  first  order;  but  otherwise  the  con- 

struction is  precisel.y  the  same,  and  the  stylus- 
point  or  knife-edge  (^  and  the  diaphragm  all  120 
lie  in  the  same  plane,  so  as  to  secure  the  same 
relative  action  of  the  diaphragm  upon  the 
stylus  or  the  stylus-point  upon  the  diaphragm. 

By  the  construction  herein  shown,  in  which 

the  box  A  has  the  inwardly-directed  flange  A'  125 
on  its  open  end  and  a  removalile  back  plate  B 
the  diaphragm  d  may  be  of  the  largest  size 
possible  with  a  given  box  and  be  readily  in- 
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sertecl  without  injuring  it.  Further miore,  the 
circular  rubber  cushion  D  upon  the  open 
side  of  the  box  is  well  shielded  and  protected 
against  any  possible  accidental  disjilacement, 

5  (which  was  not  the  case  with  my  previous 
sound-box,  shown,  for  example,  in  my  pat- 

ent No.  628,  813,  of  July  11,  1899).  The  con- 
struction here  described  is  simple  and  inex- 

pensive and  at  the  same  time  secures  the  best 
lo  relative  arrangement  and  adjustment  of  the 

parts  for  accomplishing  the  desired  results. 
While  1  ijrefer  the  construction  shown,  I  do 

not  limit  myself  to  the  minor  details  thereof, 
as  they  may  be  modified  in  various  ways  with- 

1 5  out  departing  from  the  spirit  of  the  invention. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  having  a  circular  interior 
2o  an  inwardly -directed  flange  at  its  outer  end 

and  open  at  its  inner  end,  coml^ined  witli  a  dia- 
phragm having  a  diameter  approximately 

equal  to  tlie  internal  diameter  of  the  box,  cir- 
cular rul)ber  cushions  arranged  upon  each  side 

25  of  the  diaphragm  close  to  its  periphery  and 
inclosed  witiiin  the  circular  box,  a  stylus-lever 
adapted  to  be  operated  by  the  diaphragm  and 
having  fulcra  pivoted  to  the  sound-box  in 
alinement  with  the  plane  of  the  diaphragm- 

30  springs  i)rojecting  upon  each  side  of  the  ful- 
cra for  holding  the  same  down  to  their  seats 

and  producing  an  elastic  resistance  to  the 
movement  of  the  stylus-lever  in  either  direc- 

tion, a  stylus-point  detachably  secured  to  the 
35  stylus-lever  and  arranged  in  the  same  plane 

with  the  diaphragm  and  fulcra  of  the  stylus- 
lever,  and  guiding  knife-edges  K,  K  for  hold- 

ing the  stylus-lever  against  vibrations  in  a  di- 
rection parallel  with  the   plane  of  the  dia- 

40  phragm. 
2.  In  a  sound  recording  and  reproducing 

machine, a  sound-box  having  a  circular  interior 
an  inwardly-directed  flange  at  its  outer  end  and 
open  at  its  inner  end,  comljined  with  a  dia- 

45  phragm  having  a  diameter  approximately 
equal  to  the  internal  diameter  of  the  box,  cir- 

cular ridilier  cushions  arranged  upon  each  side 
of  the  diaphragm  close  to  its  periphery  and 
inclosed  within  the  circular  box,  a  stylus-lever 

50  adapted  to  be  operated  Ijythe  diaphragm  and 
having  fulcra  pivoted  to  the  sound  -  Ijox  in 
alinement  with  the  plane  of  the  diaphragm, 
si)rings  projecting  upon  each  side  of  the  fulcra 
for  holding  the  same  down  to  their  seats  and 

55  producing  an  elastic  resistance  to  the  move- 
ment of  the  stylus-lever  in  either  direction, 

and  an  additional  adjusting-spring  acting  upon 
the  structui-e  carrying  tlie  stylus-lever  on  op- 

posite  sides   of   the  plane  through  the  dia- 
60  phragm  and  fulcra,  and  an  adjusting  device  to 

vary  the  tension  on  Ijoth  (^nds  of  the  s]irings 
sinudtaneously. 

3.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  containing  a  diaphragm, 

combined  with  a  rearwardly-extending  tubu-  65 
lar  part  having  a  conical  interior  with  the 
smallest  end  adjacent  to  the  diaphragm,  means 

for  adjusting  and  locking  the  said  tubular  ex- 
tension in  definite  position  upon  the  sound- 

box where! jy  the  inner  end  thereof  is  Ijrought  7° 
nearer  to  or  farther  f I'om  the  diaphragm  but 
at  all  times  held  out  of  contact  therewith,  and 

a  suitably-arranged  stylus  and  lever  adapted 
to  be  operated  by  the  diaphragm. 

4.  In  a  sound  recording  and  reproducing  75 
machine,  a  sound-box  case  having  a  d  iaphragTn 
and  a  Ijack  plate,   a  stylus-lever  and  stylus 
adapted  to  be  operated  by  the  diaphragm,  and 
a  detachable  rearwardly-extending  cylind  rical 
part  having  a  conical  aperture  in  which  the  80 
smallest  end  of  the  aperture  is  adjacent  to  the 

diaphragm  and  the  inner  end  of  the  cylin- 
drical part  projects  beyond  the  inner  face  of 

the  back  plate  of  the  case. 
5.  In  a  sound  recording  and  reproducing  85 

machine,  a  sound-box  having  a  diaphragm,  a 
stylus-lever  and  stylus  adapted  to  be  operated 
by  the  diaphragm,  springs  carried  by  the  sty- 

lus-lever plate  and  extending  uv)on  opposite 
sides  of  a  plane  tlirough  the  pivots,  adjusting-  90 
screws  extending  through  the  free  ends  of  the 

springs  for  attaching  them  to  the  sound-box 
or  an  extension  thereof,  and  an  adjustable 
spring  device  having  extensions  acting  upon 
the  fulcrum-lever  plate  upon  each  side  of  a  95 
plane  through  the  fulcra  whereby  an  increased 
or  decreased  resistance  may  be  exerted  sinud- 

taneously to  oppose  to  a  more  or  less  degree 
a  movement  of  the  stylus-lever  in  either  direc- 

tion. 100 
6.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  having  a  diaphragm,  a 
stylus-lever  and  stylus  adapted  to  be  operated 
by  the  diaphragm,  springs  carried  by  the 
stylus-lever  plate  and  extending  upon  opposite  105 
sides  of  a  plane  through  the  pivots,  adjusting- 
screws  extending  through  the  free  ends  of  the 

springs  for  attaching  them  to  the  sound-box 
or  an  extension  thereof,  and  a  common  ad- 

justable spring  device  having  extensions  act-  no 
ing  upon  the  fulcrum-lever  plate  upon  each 
side  of  a  plane  through  the  fulcra  whereby  an 
increased  or  decreased  resistance  may  be  ex- 

erted simultaneously  to  oppose  to  a  more  or 
less  degree  a  movement  of  the  stylus-lever  in  115 
either  direction,  said  spring  devices  consisting 
of  a  leaf-spring  I  having  its  ends  resting  upon 
the  stylus-lever  plate,  a  vertical  stud  H  car- 

ried  by  the  sound-box  and  screw-threaded, 
and  an  adjustable  nut//  adapted  to  the  stud  120 
and  operating  upon  the  middle  portion  of  the 
leaf-spring. 

7.  In  a  sound  recording  and  reproducing 
machine,  the  coml)ination  of  a  sound-box  hav- 

ing a  diaphragm,  with  a  stylus-lever  J  con-  125 
necting  with  the  tliaphragm  and  pro\'ided  with 
a  plate  E  having  pivots  e  t\  springs  F,  F,  pro- 

jecting in  opposite  directions  from  the  plate  E 
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and  a  plane  through  the  fulcra-pivots  paral- 
lel to  the  diaphragm,  adjusting-screws  F'  for 

vai-ying  the  tension  of  said  springs,  and  rub- 
ber cushions  /  surrounding  the  adjusting- 

screws  F'  and  adapted  to  receive  the  spring  f. 
8.  In  a  sound  recording  and  reproducing 

machine,  a  sound  -  box  having  a  diaphragm, 
combined  with  a  stylus-lever  extending  trans- 

versely across  the  open  end  of  the  sound-box 
and  connecting  with  the  central  part  of  tlie 
diaphragm  and  having  one  end  pivoted  to  the 
sound-box  in  the  plane  of  the  diaphragm  and 
having  the  other  end  provided  with  a  stylus- 
point  also  in  the  plane  of  the  diaphragm. 

9.  In  a  sound  recording  and  repi'oducing 
macliine,  a  sound-box  having  a  diaphragm, 
combined  with  a  stylus-lever  extending  trans- 

versely across  the  open  end  of  the  sound-box 
and  connecting  with  the  central  part  of  the 
diaphragm  and  having  one  end  pivoted  to  the 
sound-box  in  the  plane  of  the  diaphragm  and 
having  the  other  end  provided  with  a  stylus- 
point  also  in  the  plane  of  the  diaphragm, 
spring  devices  for  holding  the  pivoted  end  of 

the  stylus-lever  to  the  sound-box,  and  guides  25 
K,  K,  for  holding  the  opposite  end  of  the 
stylus-lever  against  vibration  in  a  direction 
parallel  to  the  plane  of  the  diaphragm. 

10.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  sound-box  hav-  30 
ing  a  diaphragm,  with  a  stylus-lever  structure 
pivoted  to  the  sound-box  at  widely-separated 
places  by  fulcra-pivots  arranged  in  the  plane 
of  the  diaphragm  a  bow  or  leaf  spring  I  hav- 

ing its  ends  acting  upon  the  stylus-lever  struc-  35 
ture  on  opposite  sides  of  the  pivot-points  and 
plane  of  the. diaphragm,  a  stud  H  carried  by 
the  sound-box,  and  an  adjusting-nut  h  on  said 
stud  acting  on  the  central  portion  of  the  spring 
I  for  varying  the  resistance  to  movement  of  4° 
the  stylus-lever  in  either  direction. 

In  testimony  of  which  invention  I  have  here- 
unto set  my  hand. 

HENRY  JONES. 

Witnesses: 
Ernest  Howard  Hunter, 
J.  W.  Kenworthy. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Julius  Jetter,  a  citi- 
zen of  the  United  States,  residing  at  Camden, 

New  Jersey,  have  invented  certain  Improve- 
ments in  Self-Adjusting-  Arms  for  Tallfing- 

Machines,  of  whicla  the  following  is  a  specifi- 
cation. 

My  invention  relates  to  certain  improve- 
ments in  the  detail  construction  of  that  part 

of  a  talking-machine  particularly  designed  for 

the  support  of  what  is  known  as  the  "sound- 
box," and  incidentally  for  the  support  of  the horn. 

The  object  of  the  invention  is  to  provide  an 
improved  sound-box  connection  and  support 
of  such  a  design  and  construction  that  it  shall 
be  free  to  accommodate  itself  to  records  of 
different  thicknesses  as  well  as  to  unevennesses 
in  the  record  itself. 

20  The  invention  further  provides  means  for 
adjusting  at  will  the  vertical  height  of  the 
sound-box  carrying -arm  and  is  intended, 
moreover,  to  provide  a  conduit  from  the 
sound-box  to  the  horn  of  such  a  construction 

25  and  arrangement  of  parts  that  the  volume  of 
sound  delivered  from  a  given  record  shall  be 
greater  than  has  hitherto  been  obtainable 
and  at  the  same  time  shall  be  free  from  certain 

objectionable  elements  usually'  noted. 
These  objects  I  attain  as  hereinafter  set 

forth,  reference  being  had  to  the  accompany- 
ing drawings,  in  which — 

Figure  1  is  a  side  elevation  of  my  improved 
device,  showing  it  as  mounted  upon  a  talking- 
machine.  Fig.  2  is  a  sectional  elevation  show- 

ing the  detail  construction  of  the  device  illus- 
trated in  Fig.  1.  Fig.  3  is  a  front  elevation 

of  my  improved  device,  showing  the  trunnion- 
support  for  the  box-carrying  tabular  arm; 
and  Fig.  4  is  a  plan  view  of  the  structure 
hhown  in  the  preceding  figures. 

In  the  above  drawings,  A  represents  the 
casing  of  a  talking-machine,  having  within  it 
any  decired  form  of  mechanism  (not  shown) 
by  which  a  record  a  in  the  shape  of  a  disk 

may  be  rotated  on  a  \'ertical  axis. 
B  is  a  casting  forming  a  standard,  prefer- 

ably held  by  screws  or  bolts  to  the  side  of  the 
casing  A  and  made  with  a  recess  or  opening 

30 

35 

4c 
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in  its  lower  portion,  in  which  is  carried  a  ver-  50 
tically-adjustable  spindle  or  pivot  />,  this  be- 

ing held  in  any  desired  position  by  means  of 
a  set-screw  V .      The  upper   portion  of  the 
standard  is  constructed  to  form  a  bearing 

(illustrated  at  J>^)  whose  center  line  is  prefer-  55 
ably  coincident  with  the  center  line  of  the 
spindle  h.     Within  the  upper  part  of  this 
bearing  is  fitted  a  tubular  piece  or  bushing  Zi^ 

held  in  position  by  a  set-screw  //'  and  made 
with  its  upper  end  of  a  reduced  diameter  for  60 
the  accommodation  of  an  arm  (^\  which  is 
tubular  and  carries  upon  its  end  a  horn  l>\ 

Fitting  into  the  bearing  1/  from  beneath  and 
provided  at  its  lower  portion  with  a  recess  for 
the  end  of  the  spindle  1>  is  a  yoke-piece  C,  65 
which,  as  shown  in  Fig.  2,  has  at  its  top  an 

upwardly-extending  tubular  i)ortion c',  fitting in  the  bearing  1>\  above  mentioned,  so  that  as 
a  whole  the  yoke  is  free  to  rotate  on  a  verti- 

cal axis.  I  preferably  so  design  this  part  c  7° 
so  that  it  does  not  under  any  circumstances 
directly  touch  the  piece  //  fitting  within  it,  a 
tube  <f  having  its  walls  reduced  in  thickness 
at  the  upper  end,  so  that  it  extends  into  but 
is  out  of  contact  with  said  piece.  Tiiis  latter  75 
is  provided  with  a  tapering  cavity  formed  in 
continuation  of  the  passage  through  it  for  the 
accommodation  of  the  tube  c\  which,  as  above 
noted,  should  not  touch  the  interior  of  said 
part.  Projecting  through  the  sides  of  the  80 
yoke-piece  are  trunnion  screws  or  bolts  c, 
serving  to  support  on  a  horizontal  axis  a  pref- 

erably cylindrical  piece  D,  formed  with  a  pas- 
sage through  it  and  carrying  as  a  continua- 

tion of  said  passage  a  tubular  arm  d,  which  is  85 
curved  downwardly  and  outwardly.  It  will 
be  understood  that  while  for  ease  of  construc- 

tion I  use  a  cylindrical  piece,  as  shown,  a 

spherical  piece  may  in  some  cases  be  substi- 
tuted. The  end  of  the  arm  d  is  again  bent  at  9° 

right  angles  and  has  fixed  to  it  a  sound-box  d' , 
provided  with  a  stylus  d'  for  engagement  with the  record  a.  It  is  to  be  noted  tliat  wherever 
the  arm  fZ  changes  its  direction  such  change  is 
made  in  as  gentle  a  curve  as  possible,  it  being  95 

desired  to  aA'oid  abrupt  turns  and  sharp  cor- 
ners in  the  various  passages  between  the  sound- 
box and  the  horn,  thereby  interfering  to  the 
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least  practical  extent  with  the  sound-waves 
during  their  movement  between  tliese  parts 
of  the  apparatus. 

The  outer  cylindrical  surface  of  the  piece  D 
5  is  carefully  finished  and  has  bearing  upon  it  a 

saddle-piece  E  of  rectangular  outline  when 
viewed  from  above  and  made  so  that  its  under 

surface  conforms  to  the  said  cylindi'ical  sur- 
face of  the  piece  D.     This  piece  E  is  yield- 

lo  ingly  pressed  against  the  piece  D  by  any  de- 
sired form  of  spring,  which  in  the  recent  in- 

stance is  made  in  the  form  of  a  ring  of  rubber 
tubing  f,  having  within  it  a  resilient  wire 
d .     As  shown  in  the  drawings,  the  piece  E 

15  has  through  it  a  circular  opening,  preferably 
larger  in  diameter  than  the  channel  or  passage 
through  the  piece  D,  into  which  fits  the  lower 
end  of  the  tube  f•^  and  it  is  to  be  noted  that 
when  the  arm  d  is  in  its  normal  position — that 

20  is,  with  the  stylus  in  engagement  with  the 
record — there  is  a  continuous  channel  or  pas- 

sage from  said  arm  through  the  pieces  D  and 
E,  through  the  spring-ring  ,?,  the  tube  <?  of 
the  yoke  C,  bushing  J\  and  through  the  tube 

25  J*  to  the  horn  If. 
I  preferably  place  on  the  upper  portion  of 

the  bushing  W  a  spring-clip  F,  which  is  freely 
movable  in  a  horizontal  plane  and  is  provided 
with  resilient  jaws  f  for  the  reception  of  the 

30  arm  d  when  this  is  turned  on  its  trunnion- 
screws  G  into  the  position  shown  in  dotted 
lines  in  Fig.  1. 

It  will  be  seen  that  in  operation  as  the  rec- 
ord a  is  turned  on  its  vertical  spindle  the  tu- 

35  bular  arm  rZ,  being  freely  movable  up  and 
down,  can  accommodate  itself  not  only  to  in- 

equalities in  the  surface  oi  the  record,  but 
also  automatically  adapts  itself  to  the  changes 
in  level  of  said  record  where  for  any  reason 

40  this  does  not  revolve  in  a  truly  horizontal 
plane.  It  has  been  found  by  experiment  that 
in  operation  this  device  results  in  the  produc- 

tion of  a  greatly-increased  volume  of  sound 
from  which  most  of  the  objectionable  scratch- 

45  ing  and  unnecessary  noise  is  absent.  The 

weight  of  the  arm  cZ,  with  the  sound-box  fZ',  is 
to  a  great  extent  balanced,  since  it  will  be  un- 

derstood that  the  spring-ring  e  presses  the 
piece  E  against  the  cylindrical  surface  of  the 

50  piece  D  with  a  force  sufficient  to  neutralize  to 
a  great  extent  the  tendency  of  the  arm  d  to 
revolve  on  its  trunnion-screw  under  the  action 
of  gravity.  It  will  further  be  noted  that  the 
yoke-piece  C  as  a  whole  may  be  adjusted  ver- 

5  5  tically ,  so  as  to  retain  the  arm  d  and  the  sound- 
box r/  in  what  has  been  found  to  be  the  most 

advantageous  position  relative  to  a  record  re- 
gardless of  variations  in  the  thickness  of  dif- 

ferent records.     When  it  is  desired  to  remove 

60  a  record,  the  arm  d  can  be  tui-ned  on  its  trun- 
nion-screws and  inserted  in  the  jaws  /  of  the 

spring-clip  F,  in  addition  to  which  the  whole 
device  can  be  turned  on  its  vertical  axis,  so  as 
to  be  completely  out  of  the  way. 

65       By  constructing  the  various  parts  connect- 

ing the  sound-box  and  the  horn  so  as  to  avoid 
sharp  corners  or  turns  I  am  enabled  to  pro- 

duce sounds  of  greater  clearness  and  volume 
than  have  hitherto  been  obtainable,  which  de- 

sirable result  is  still  further  aided  by  avoid-  7° 

ing  direct  contact  between  the  parts  c^  and  If'. 
In  addition  to  the  advantages  noted  in  con- 

nection with  the  operation  of  my  invention  it 
will  also  be  seen  that  it  may  be  constructed 
with  ease  and  comparatively  low  cost,  there  75 
being  not  only  few  parts,  but  very  little  sol- 

dering or  machine-work  necessary  thereon. 
I  claim  as  my  invention — 
1.  The  combination  of  a  casing  of  a  talking- 

machine,  a  standard,  a  yoke-piece  supported  80 
by  said  standard  and  free  to  revolve  on  a  ver- 

tical axis,  a  piece  engaged  by  said  yoke  at  two 
points  in  such  manner  as  to  be  free  to  turn  on 
a  horizontal  axis  and  having  through  it  a  pas- 

sage, a  device,  for  receiving  sound-waves,  in  85 
communication  with  said  passage,  a  conduit 

connected  to  said  piece,  and  a  sound-box  at- 
tached to  said  conduit  so  as  to  form  a  continu- 

ous passage  therefrom  to  the  receiving  device, 
substantially  as  described.  •         9° 

2.  The  combination  of  the  casing  of  a  talk- 
ing-machine, a  standard,  a  pivotal  supporting- 

structure  and  a  bearing  on  the  standard, a  yoke 
engaged  by  said  structure  and  entering  the 
bearing,  a  sound-box  and  a  tubular  arm  car-  95 
ried  by  said  yoke-piece  so  as  to  be  free  to  move 
around  a  horizontal  axis,  and  means  extend- 

ing through  the  bearing  and  connecting  the 
tubular  arm  with  a  sound-transmitting  device, 
substantially  as  described.  100 

3.  The  combination  of  the  casing  of  a  talk- 
ing-machine, a  standard,  a  horn  supported  by 

the  standard,  a  yoke-piece  also  carried  by  the 
standai'd  and  free  to  turn  on  a  vertical  axis,  a 
substantially  cylindrical  piece  supported  so  as  105 
to  be  free  to  turn  on  a  horizontal  axis  in  said 

yoke  and  having  through  it  a  passage  nor- 
mally in  connection  with  the  horn,  a  tubular 

arm  also  in  connection  with  the  passage  and  a 

sound-box  on  said  arm,  substantially  as  de-  no 
scribed. 

4.  The  combination  with  the  casing  of  a 

talking-machine  of  a  standard,  a  sound-trans- 
mitting device  supported  thereby ,  a  yoke-piece 

carried  by  said  standard,  a  substantially  cy-  1 1 5 
lindrical  piece  supported  by  the  yoke  and  free 
to  turn  on  a  horizontal  axis,  said  cylindrical 

piece  having  through  it  a  passage,  a  tubular  j 
arm  connected  to  said  piece  in  continuation 

of  said  passage,  a  piece  fitting  the  curved  sur-  120 
face  of  the  cylindrical  piece,  with  means  for 
yieldingly  jiressing  said  two  pieces  together, 
substantially  as  described. 

5.  The  combination  of  a  standard,  the  cas- 
ing of  a  talking-machine  having  mechanism  125 

for  operating  a  record,  a  sound-transmitting 
device  carried  by  the  standard,  said  standard 

having  a  bearing,  a  tubular  connection  ex- 
tending through  the  bearing  and  connected  to 

said  sound-transmitting  device,  a  piece  car-  ̂ 3° 
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ried  by  the  standard  and  free  to  turn  on  a 
horizontal  axis,  said  piece  having  fixed  to  it 
a  tubular  arm,  a  sound-box  on  said  arm  and 
means  f rictionally  acting  on  said  piece  where- 

5  by  the  tendency  of  said  arm  to  turn  said  sup- 
porting-piece is  counteracted,  substantially  as 

described. 

6.  The  combination  of  the  casing  of  a  talk- 
ing-machine, a  standard  having  a  pivot  and  a 

I  o  bearing,  a  yoke-piece  having  a  portion  extend- 
ing into  said  bearing  and  engaging  said  pivot, 

a  piece  having  a  passage  through  it  and  car- 
ried by  the  yoke  so  as  to  be  free  to  turn  on  a 

horizontal  axis,  a  saddle-piece  fitted  to  the 
surface  of  said  revoluble  piece,  means  for 
pressing  said  two  pieces  together,  and  a  tubu- 

lar arm  connected  to  said  passage,  with  a  sound- 
box carried  on  said  arm,  substantially  as  de- 

scribed. 

7.  The  combination  of  a  standard,  a  sound- 
transmitting  device  supported  thereon,  a  tu- 

bular arm  in  connection  with  said  device,  a 
sound-box  carried  by  said  arm,  the  arm  and 
the  sound-box  having  means  whereby  they  are 
supported  so  as  to  be  free  to  turn  on  a  hori- 

zontal axis,  with  a  device  carried  by  the  stand- 
ard for  engaging  said  arm  and  retaining  the 

same  in  a  fixed  position,  substantially  as  de- 
scribed. 

8.  The  combination  of  a  standard,  a  verti- 
cally-adjustable pivot  structure  carried  there- 

by, a  yoke-piece  engaging  said  structure  and 
held  by  the  standard  so  as  to  lie  free  to  turn 
on  a  vertical  axis,  with  a  tubular  arm  having 
a  sound-box  carried  l)y  said  yoke  so  as  to  be 
movable  on  a  horizonal  axis,  with  a  sound- 
transmitting  device  connected  to  said  tubular 

arm,  substantially  as  desci'ibed. 
9.  The  combination  of  a  standard  having  a 

bearing,  a  tube  fixed  therein,  a  yoke-piece 
carried  by  the  standard  and  having  a  portion 
extending  into  the  bearing,  a  sound-box,  a 
tubular  arm  carrying  the  same  and  movably 
supported  by  the  yoke-piece,  a  saddle-piece 
bearing  upon  a  portion  of  the  tubular  arm, 
and  a  second  tube  extending  from  the  said 
saddle-piece  to  the  tube  fixed  in  said  bearing, 
substantially  as  described. 
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10.  The  combination  of  a  standard  having 

a  bearing,  a  tube  fixed  therein,  a  yoke-piece  50 
carried  by  the  standard,  and  having  a  portion 

extending  into  the  bearing,  a  soiind-box,  a  tu- 
bular arm  carrying  the  same  and  movably 

supported  by  the  yoke-piece,  and  a  second 
tube  having  means  whereby  it  is  operatively 
connected  to  the  moA^able  arm  and  extended 
into  said  first  tulje,  substantially  as  described. 

11.  The  combination  of  a  standard,  a  tube 

carried  thereby  for  connection  to  a  sound- 
transmitting  device,  a  tubular  arm  having  a  60 
sound-box  and  supported  so  as  to  be  free  to 
turn  on  both  a  horizontal  and  on  a  vertical 

axis,  and  a  tubular  connecting-piece  extend- 
ing between  said  arm  and  the  tube,  wuth  means 

for  supporting  said  piece  out  of  direct  contact  65 
with  the  tube,  substantially  as  described. 

12.  The  combination  of  a  standard,  a  tube 

carried  thereby  for  connection  to  a  sound- 
transmitting  device,  a  tubular  arm  having  a 
sound-box  and  supported  so  as  to  be  free  to  70 
turn  on  both  a  horizontal  and  on  a  vertical 

axis,  and  a  tubular  connecting-piece  extend- 
ing loetween  said  arm  and  the  tube,  said  tube 

having  a  tapered  recess  for  the  reception  of 
said  connecting-piece,  with  means  for  sup- 

porting said  piece  in  movable  contact  with 
the  said  arm  and  out  of  direct  contact  with 
said  tube,  substantially  as  described. 

13.  The  combination  of  a  standard  having 

a  beai'ing,  a  yoke-piece  movably  carried  by 
the  standard  and  having  a  tubular  portion  ex- 

tending into  said  liearing,  a  tubular  arm  hav- 
ing an  enlarged  end  portion  and  movalily  sup- 

ported by  the  yoke-piece,  a  saddle-piece  be- 
tween the  said  end  portion  of  the  arm  and  the 

tubular  portion  of  the  yoke-piece,  and  an  an- 
nular spring  for  pressing  together  said  sad- 

dle-piece and  the  end  of  the  arm,  substan- 
tially as  described. 

In  testimony  whereof  I  have  signed  my  name 

to  this  specification  in  the  presence  of  two  sub- 
scribing witnesses. 

JULIUS  JETTER. 
Witnesses: 

Harry  E.  Morgan, 
Jos.  H.  Klein, 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  Pliiladelphia,  State  of  Pennsylva- 

5  nia,  have  invented  certain  new  and  useful  Im- 
provements in  Removable  Turn-Tables  for 

Sound-Recording  Machines,  of  which  the  fol- 
lowing is  a  full,  cleai*,  and  complete  disclo- 

sure. 

lo  My  invention  has  for  its  object  the  produc- 
tion of  a  turn-table  for  sound-recording  ma- 

chines which  will  not  only  be  more  simpli- 
fied in  construction,  efficient  in  operation,  but 

will  produce  a  record  of  greater  accuracy,  uni- 
15  formity,  and  quality  of  tone  than  has  hereto- 

fore been  possible. 
In  the  production  of  metallic  matrices  for 

use  in  reproducing  sound-records  the  wax 
disk  or  plate  is  first  turned  down  in  a  suitable 

20  turning-machine,  so  as  to  have  an  exactly 
plain  and  uniform  surface.  The  wax  disk  or 
plate  is  then  engraved  by  means  of  a  record- 

ing-stylus, so  as  to  have  upon  its  surface  the 
usual   spiral  sound-groove  characteristic  of 

25  talking  -  machines.  This  engraving  may  be 
done  in  the  same  macliine  in  which  the  sur- 

face has  been  turned  by  merely  substituting 
a  sound-recording  box  for  the  original  turn- 

ing-tool;   but  I  find  it  more   convenient  and 
30  advantageous  to  have  the  turning-tool  and 

sound-recording  box  upon  separate  machines 
and  to  change  the  wax  disk,  with  its  turn-table, 
from  one  machine  to  the  other.  Heretofore 
in  handling  the  wax  disk  when  transferring 

35  them  from  one  machine  to  the  other  the  rec- 
ords have  sometimes  become  more  or  less 

warped  or  bent  out  of  their  original  perfectly 
plain  condition.  This  warping  or  bending 
causes  the  recording-stylus  to  enter  the  sur- 

40  face  of  the  wax  disk  at  varying  and  uneven 
depths,  which  greatly  impairs  the  character 
of  the  matrix,  and  therefore  of  the  final  rec- 

ord produced  therefrom.  This  disadvantage 
1  entirely  obviate  by  keeping  the  wax  disk  at 

45  all  times  upon  a  single  turn-table,  which  turn- 
table is  provided  with  accurately-turned  sur- 
faces or  bearings,  which  keep  its  axis  and 

plane  of  rotation  always  the  same  in  relation 

50 
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to  the  working  surface  without  regard  to 
which  machine  the  same  is  being  used  upon. 

To  accomplish  this,  I  mount  the  turn-table  ro- 
tatably  upon  a  member  removable  from  the 
machine,  and  thus  the  relation  of  the  working 
face  of  the  turn-table  and  the  face  upon  which 
it  rotates  is  the  same  both  when  turning  the 
wax  disk  or  plate  and  when  recording.  Pref- 

erably I  employ  for  this  purpose  the  mechan- 
ism described  in  the  accompanying  specifica- 

tion, and  illustrated  in  the  drawings  forming 

a  part  thereof,  of  which — 
Figure  1  is  a  vertical  longitudinal  sectional 

view  taken  upon  the  line  1  1,  Fig.  2.  Fig.  2 
is  an  end  elevation  of  the  same,  the  end  bear- 

ing for  the  driving-shaft  being  removed.  Fig. 
3  is  a  side  elevation  of  the  supporting-post  65 
for  the  bar  which  carries  the  sound-box  and 
shows  the  adjusting  means  therefor.  Fig.  4 
is  a  side  elevation  of  the  supporting-post  at 
the  opposite  end  of  the  side  bar.  Fig.  5  is  a 
side  elevation  of  the  turn-table  and  its  bear- 

ing detached  from  the  machine. 
In  the  drawings  ihe  numeral  1  indicates  a 

suitable  base-plate,  having  in  its  upper  surface 
a  suitable  guide  way  2,  within  which  the  frame 

4,  carrying  the  turn-table  and  its  driving  mech- 
anism, is  adapted  to  travel.  Upon  a  vertical 

bearing  5,  at  about  the  center  of  the  base  of 

this  frame,  is  provided  a  bevel-gear  6.  This 
bevel-gear  has  upon  its  upper  side  a  suitable 
socket  7,  which  is  adapted  to  receive  the  rec- 

tangular end  8  of  the  turn-table  shaft.  Also 
mounted  upon  the  base  of  said  frame  4  is  a 
standard  9,  which  carries  at  its  upper  end  the 
horizontal  bearing  10.  Through  this  bearing 
passes  a  screw-shaft  11,  upon  tlie  inner  end  of  85 
which  is  mounted  a  second  bevel  -  gear  12, 
which  is  adapted  to  mesh  with  the  first  bevel- 
gear  6.  The  collar  13  is  also  fixed  upon  said 
shaft,  so  as  to  keep  the  bearing  10  confined 
between  said  gear  and  said  collar.  Adjacent 
one  end  of  the  base  1  of  the  machine  is  mount- 

ed a  second  upright  standard  1-4,  which  car- 
ries at  its  upper  end  a  second  bearing  15,  which 

is  in  alinement  with  the  bearing  10,  mounted 

upon  the  frame  4.  A  suitable  bushing  16  sur- 
rounds the  shaft  11,  is  contained  within  said 
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bearing,  and  carries  at  its  outer  end  a  grooved 
driving-pulley  17,  while  on  its  inner  end  is  an 
adjustable  collar  18.  This  sleeve  and  collar 
serve  to  hold  the  pulley  17  in  position  adja- 

5  cent  the  end  of  the  stationary  bearing.  The 
shaft  11  is  provided  with  a  suitable  groove  or 
keyway  which  is  engaged  by  a  pin  or  key  19, 
carried  by  the  pulley  17.  This  construction 
allows  the  shaft  11  to  slide  longitudinally  with- 

To  in  the  bearing  15  and  the  sleeve  16,  while  at 
the  same  time  it  is  caused  to  revolve  when  the 

pulley  17  is  revolved.  The  shaft  11  is  screw- 
threaded  for  that  portion  of  its  length  in- 

cluded between  the  collar  13  and  the  collar  18. 

1 5  This  screw-threaded  portion  is  adapted  to  co- 
operate with  a  half -nut  20,  carried  by  the 

hinged  bar  21.  This  bar  21  is  hinged  at  one 
end  to  the  support  22,  which  is  fixed  to  the 
bed-plate  1  of  the  machine  and  which  is  pro- 

2o  vided  with  the  plate-spring  23,  which  bears 
against  the  end  of  the  bar  21  for  the  purpose 
of  keeping  it  in  its  raised  and  lowered  posi- 

tions. The  opposite  end  of  the  bar  21  is  re- 
movably retained  in  position  within  a  recess 

25  at  the  top  of  the  support  24,  also  fixed  to  the 
bed-plate  1  of  the  machine.  By  this  construc- 

tion it  will  be  s."-en  that  when  the  half -nut 
20  is  in  contact  with  the  shaft  11  and  said 
shaft  is  revolved  by  the  pulley  17  the  frame 

30  4,  with  its  gears  and  other  attached  parts,  will 
be  caused  to  move  longitudinally  within  the 
way  or  guide  2.  When  the  shaft  11  has  been 
advanced  to  a  position  such  that  the  half-nut 
20  is  adjacent  the  end  of  its  travel  on  the  screw- 

35  thread,  the  lever  21  may  be  raised,  thereby 
disengaging  the  half-nut  20  from  the  shaft  and 
allowing  the  frame  or  carriage  4  to  be  returned 
quickly  to  the  other  end  of  its  travel  and  the 
turn-table  to  be  removed. 

40  Attached  to  the  bed-plate  1,  at  each  side 
thereof  are  the  vertical  posts  25  and  26,  which 
are  adapted  to  support  at  their  upper  ends  the 
sound-box  or  cutter-bar  27.  This  bar  27  is 
pivoted  at  one  end  to  the  post  26  by  means  of 

45  the  bolt  28,  having  at  one  end  thereof  the 
thumb-nut  29.  The  opposite  end  of  said  bar 
27  is  adapted  to  slide  in  a  slot  30  in  the  up- 

per end  of  the  post  25.  For  the  purpose  of 
accurate  adjustment  of  this  bar  the  microme- 

50  ter-screw  31  passes  vertically  through  the  free 
end  thereof  and  rests  upon  the  lower  end  of 
the  slot  30,  its  upper  end  being  provided  with 
the  usual  micrometer-index  32  and  thumb-nut 
33.     A  suitable  pointer  34  is  also  attached  to 

55  the  end  of  the  post  25. 
The  sound-box  35,  or  in  a  turning-machine 

its  corresponding  cutting-tool,  is  suitably  at- 
tached to  the  bar  27,  so  that  as  the  wax  disk 

is  moved  beneath  said  bar  the  stylus  or  cut- 
60  ting-tool  will  always  travel  across  the  disk 

substantially  on  a  radius  thereof.  In  the  re- 
cording-machine the  usual  amplifying  and  re- 

ceiving horn  36  is  attached  to  the  sound-box 
tube.     When   it  is  desired    to  remove  the 

65  turn-table  and  record-disk,  the  bar  27  may  be 

raised,  thus  leaving  the  space  above  the  table 
unobstructed. 

The  turn-table  proper  consists  of  the  rota- 
table  disk  or  base  37,  from  the  lower  side  of 

which  projects  the  shaft  or  stud  38,  which  car-  7° 
ries  at  its  lower  end  a  rectangular  key  or  pro- 

jection 8.     An  accurately-turned  bearing  39 
surrounds  said  shaft  38  and  is  held  thereon  by 
means  of  a  collar  40.     This  bearing  carries 
near  its  upper  end  a  plate  or  bar  41,  which  is  75 
adapted  to  rest  upon  the  tops  of  the  supports 
42,  which  form  parts  of  the  frame  4,  and  is 
held  in  position  thereon  by  means  of  the  piv- 

oted thumb-nuts  43,  which  engage  notches  44 
in  said  plate.     The  wax  recording-disk  may  80 
be  retained  in  position  by  the  boss  45  and  the 
spurs  46  or  any  other  suitable  means. 

It  will  be  seen  that  the  turn-table  37,  the 
bearing  39,  and  the  supporting-plate  41,  form 
a  single  united  structure  which  is  capable  of  85 
being  attached  to  any  machine  whether  re- 

cording or  turning  and  will  always  insure  the 
turn-table  revolving  upon  exactly  the  same 
axis  and  without  any  liability  of  the  wax  disk 
being  displaced,  bent,  or  otherwise  damaged  90 
during  the  transfer  from  one  machine  to  an- 
other. 

It  is  my  purpose  in  the  manufacture  of 
sound-records  first  to  place  the   disk  in  po- 

sition upon  a  turn-table,  then  place  said  turn-  95 
table  upon  the  carriage  of  a  machine  which  is 
provided  with  a  cutting-tool,  then  accurately 
to  turn  the  surface  of  the  disk,  so  as  to  make 
the  same  perfectly  smooth  and  fiat,  then  to 
transfer  said  turn-table,  with  its  attached  bear-  1 00 
ing,  to  a  second  machine  provided  with  the 
usual  recording  sound-box.     A  groove  is  then 
made  in  the  usual  way,  and  record  thereby  ob- 

tained is  ready  for  the  process  of  making  the 
matrix.     I  am  thus  enabled  to  transfer  the  105 
record  from  the  planing-machine  in  which  the 
record  is  turned  smooth  to  the  recording-ma- 

chine without  removing  the  soft  wax  from 
the  rigid  turn-table,  obviating  with  certainty 
any  damage  thereto   and  insuring  with  cer-  no 
tainty  exactly  the  same    relation   with  the 
working  face  of  the  record-tablet.     By  these         , 
means  it  is  possible  to  use  a  much  softer  and        | 
more  impressionable  wax  than  has  hitherto 
been   employed,    the    record  thereby   being  115 
made  much  more  accurately  and  with  a  re-         . 
tention  of  many  of  the  overtones,  which  other-        I 
wise  would  be  lost  owing  to  the  resistance  of        1 
a  harder  wax. 

I  do  not  wish  to  be  limited  to  the  details  of  120 
construction  herein  described,  for  changes  may 
be  made  by  one  skilled  in  the  art  which  may        1 

make  the  device  more  nearly  perfect  mechan- 
ically, but  which  do  not  depart  from  the  spirit 

of  my  invention.  125 
Having  thus  described  my  invention,  what  I 

desire  to  claim,  and  protect  by  Letters  Patent 
of  the  United  States,  is — 

1.  The  combination  in  a  sound-recording 
machine,  of  a  removable  member,  and  a  turn-  13° 
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table  carried  thereby,  removable  therewith, 
and  rotatable  relative  thereto. 

2.  The  combination  in  a  sound-recording 
machine,  of  a  removable  member,  and  a  turn- 

5  table  carried  thereby,  removable  therewith, 
and  rotatable  relative  thereto,  said  member 
having  bearing  or  contact  surfaces,  which  are 
always  in  a  fixed  relation  to  the  working  sur- 

face of  said  turn-table,  whereby  said  turn-ta- 
lo  ble  may  be  transferred  from  one  machine  to 

another  without  altering  its  axis  of  rotation 
and  without  damaging  the  recording-disk  car- 

ried thereby. 
3.  In  a  sound-recording  machine,  a  turn-ta- 

iS  ble  comprising  a  rotatable  disk,  said  disk  hav- 
ing accurately-turned  bearing-surfaces, which 

are  always  in  a  fixed  relation  to  the  surface  of 
said  disk,  and  a  member  removable  from  said 

machine  having  bearing-surfaces  correspond- 
2o  ing  to  and  fitting  the  bearing-surfaces  of  the 

disk,  upon  which  bearing-surfaces  said  disk  is 
rotatable  relative  to  said  member. 

4.  The  combination  in  a  sound-recording 
machine,  of  a  removable  member  having  pro- 

25  jecting  parts  adapted  to  be  secured  to  said  ma- 
chine, and  a  turn-table  carried  by  said  mem- 

ber and  removable  therewith,  and  rotatable 
relative  thereto. 

5.  The  combination  in  a  sound-recording 
30  machine  of  a  removable  member  having  a  cy- 

lindrical bearing,  a  turn-table  having  a  shaft 
rotatable  in  said  bearing,  and  a  separable  coup- 

ling between  said  shaft  and  operative  parts 
of  said  machine. 

35       6.  A  turn-table  for  sound  -  recording  ma- 

chines, comprising  a  rotatable  disk  adapted  to 
have  the  recording-disk  attached  thereto,  an 
accurately-turned  cylindrical  bearing  attached 
thereto,  an  accurately-turned  bearing-sleeve 
carried  by  said  cylindrical  bearing,  a  support-  4° 
ing  bar  or  plate  attached  to  said  sleeve  and 
means  to  allow  said  plate  to  be  secured  to  the 
recording-machine,  substantially  as  described. 

7.  A  turn-table  for  sound  -  recording  ma- 
chines comprising  a  rotatable  disk  adapted  to  45 

have  the  recording-disk  attached  thereto,  a 
bearing  projecting  therefrom,  an  angular  stud 
projecting  from  the  lower  end  of  said  bear- 

ing, a  bearing-sleeve  rotatively  carried  by  said 
bearing,  a  collar  fixed  to  said  bearing  to  re-  50 
tain  said  sleeve  in  position  thereon,  a  support- 

ing bar  or  plate  attached  to  said  sleeve  and 
means  to  allow  said  plate  to  be  removably  se- 

cured to  the  recording-machine,  substantially 
as  described.  55 

8.  In  a  sound-recording  machine,  uprising 
supports  situated  below  the  recording  mech- 

anism, a  removable  member  having  lateral 

projections  adapted  to  rest  upon  said  said  sup- 
ports, means  for  securing  said  projections  60 

upon  said  supports,  and  a  turn-table  carried 
by  said  member,  removable  therewith,  and  ro- 

tative relative  thereto. 
In  witness  whereof  I  have  hereunto  set  my 

hand  this  30th  day  of  October,  A.  D.  1902.     65 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 
Horace  Pettit, 
John  F.  Grady. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  EldeidgeR.  Johnson,  a 

citizen  of  the  United  States,  and  a  resident  of 
Philadelphia,  State  of  Pennsylvania,  have  in- 

5  vented  certain  new  and  usef  i;l  Improvements  in 
Sound  Recording  and  Reproducing  Machines, 
of  which  the  following  is  a  full,  clear,  and  exact 
description,  reference  being  had  to  the  accom- 

panying drawings,  forming  part  of  this  speci- 
10  fication. 

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

machines,  and  particularly  to  that  part  known 

as  the  "sound-box." 
15  The  principal  object  of  my  invention  is  to 

generally  improve  andvsimplify  the  construc- 
tion of  sound-boxes  used  in  recording  -  ma- 

chines, so  that  the  very  best  results  may  be 
obtained. 

20  A  further  object  of  my  invention  is  to  pro- 
vide a  sound-box  so  constructed  as  to  readily 

yield  to  the  impulses  of  the  sound-waves  in 
any  and  all  directions;  and  a  still  further  ob- 

ject of  my  invention  is  to  provide  a  sound- 
box so  constructed  that  the  depth  of  the  cut 

in  recording  can  be  regulated  to  suit  the  char- 
acter of  the  record. 

With  these  and  other  objects  in  view  my 
invention  consists  in  the  construction  and  ar- 

rangement of  the  mechanism  substantially  as 
hereinafter  fully  set  forth,  and  particularly 
pointed  out  in  the  claims. 

In  the  accompanying  drawings,  in  which 
similar  letters  of  reference  are  used  to  indi- 

35  cate  similar  parts.  Figure  1  is  a  sectional  ele- 
vation taken  about  on  the  line  1  1  of  Fig.  2. 

Fig.  2  is  a  front  elevation  of  my  improved 
sound-box,  showing  the  parts  in  operative  po- 

sition.    Fig.  3  is  a-  detail  perspective  view 
40  illustrating  the  rear  end  of  the  diaphragm- 

holder,  and  Fig.  4  is  a  detail  perspective  illus- 
trating the  front  face  of  the  main  supporting- 

frame  of  the  sound-box. 
In  carrying  out  my  invention  I  provide  a 

45  circular  supporting-disk  A,  which  has  formed 
thereon  the  usual  tubular  section  A',  which 
is  connected  directly  or  indirectly  to  a  mouth- 

piece or  other  sound-conveying  device.  On 
the  front  face  of  the  disk  A,  I  provide  a  cir- 

55 

60 

cular  recess  «,  wliich  is  described  on  a  dia-  5° 
metrical  line  of  the  disk  A,  but  slightly  eccen- 

tric thereto.  This  recess  a  communicates,  by 

means  of  the  passages  «',  with  the  mouthijiece 
or  other  receiver.  Extending  from  the  face 
of  the  disk  A,  at  a  point  near  the  periphery 
thereof  and  on  a  line  to  the  center  of  the  disk 
A  and  the  opening  «,  is  a  thin  rod  h,  said  rod 
being  riveted  or  otherwise  secured  in  the 
disk  A. 

The  diaphragm-holder  B  comprises  a  cir- 
cular disk  somewhat  smaller  in  diameter  than 

the  diameter  of  the  disk  A  and  has  provided 

on  its  rear  face  a  circular  flange  c\  surround- 
ing an  opening  c  .  This  opening  and  flange 

are  concentric  to  the  axis  of  the  disk  B,  and  65 
the  diameter  of  the  circular  flange  c  is  slightly 
smaller  than  the  diameter  of  the  circular  re- 

cess <7,  formed  in  the  disk  A.  The  diaphragm 
C,  which  is  of  a  diameter  slightly  less  than 
that  of  the  diskB,  is  interposed  between  two  7° 
elastic  washers  or  gaskets  d  d,  one  of  which 
bears  against  the  front  face  of  the  disk  B  and 
which  are  held  in  position  by  means  of  the 
cap  D,  which  may  be  screwed  or  otherwise 
secured  to  the  periphery  of  the  disk  B.  The  75 
center  of  the  cap  D  is  provided  in  its  center 
with  an  opening  d\  through  which  passes  the 
nipple  e,  which  is  secured  at  one  end  to  the 
center  of  the  diaphragm  C  and  has  its  forward 

end  secured  to  the  stylus-bar  E.  8° 
The  stylus-bar  E  when  the  device  is  in  op- 

erative position  sets  at  an  angle  in  about 

the  position  illustrated  in  Fig.  2  of  the  draw- 
ings. The  lower  portion  of  the  stylus-bar  E 

is  formed  in  the  shape  of  a  triangle,  as  E',  85 
and  is  pivotally  mounted  in  a  supporting- 
frame  F,  which  is  secured  to  the  front  face  of 
the  cap  D.  The  pivot-screws/  pass  through 

threaded  openings  formed  in  the  lugs/"  at 
each  end  of  the  supporting-frame  E  and  bear  90 
at  their  inner  ends  in  slightly  countersunk 

openings  formed  in  the  ends  of  the  stylus-bai', 
thus  permitting  the  said  stylus-bar  to  swing- 
in  and  out  as  the  diaphragm  is  vibrated  by 
the  sound-waves.  The  stylus-point  G  is  lo-  95 
cated  slightly  to  one  side  of  the  vertex  of  the 
angle  formed  by  the  sides  of  the  triangular 
portion  of  the  stylus-bar  and  should  enter  the 
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recording  material  during  operation  at  about 
right  angles  to  the  plane  of  the  record. 

Secured  on  the  periphery  of  the  disk  B  is  a 
tubular  sleeve  A,  the  center  of  which  is  in  a 

5  diametrical  line  with  the  center  of  the  stylus- 
bar  E.  When  the  two  parts  A  B  of  the 
sound-box  are  put  together,  the  pin  1)  enters 
the  tubular  sleeve  A,  and  the  flange  c,  formed 
on  disk  B,  enters  the  annular  recess  «,  formed 

lo  in  the  disk  A,  and  rests  loosely  therein,  so 
as  to  be  capable  of  a  slight  swinging  move- 

ment from  its  pivotal  point  on  the  rod  1).  A 

coiled  spring  /;'  is  provided  on  the  project- 
ing end  of  the  rod  h  and  has  its  outer  end  se- 

15  cured  in  an  opening  formed  in  said  rod,  while 
its  inner  end  bears  against  the  end  of  the 
sleeve  A.  This  spring  serves  to  keep  the  sec- 

tion B  of  the  sound-box  against  the  section  A 
and  at  the  same  time  allows  it  to  yield  slightly 

20  as  the  diaphragm  vibrates. 
It  will  be  seen  by  referring  particularly  to 

Fig.  2  of  the  drawings  that  the  diaphragm- 
holder  B  by  reason  of  its  being  pivotally  se- 

cured to  the  disk  A  will  be  capable  of  a  slight 
25  swinging  movement,  and  the  circular  flange  c, 

which  fits  in  the  recess  «,  of  a  slightly-larger 
diameter  than  flange  c,  will  serve  to  limit  the 
movement  of  the  said  section  B,  and  the  sty- 

lus-point will  rest  by  gravity  on  the  record- 
30  ing-surface  of  the  record -tablet. 

In  the  periphery  of  the  section  B,  I  secure 
a  rod  /,  located  at  a  point  to  the  right  of  the 
pivot  Ij,  the  said  rod  i  being  bent  at  substan- 

tially right  angles  and  extending  outwardly 
35  above  and  beyond  the  pivotal  point  of  the  two 

sections  A  and  B.  On  the  upper  surface  of 
the  horizontal  portion  of  the  rod  i  I  form  a 

series  of  notches  or  serrations,  as  i'.  A  weight 
I,  having  an  opening  through  the  same  for 

40  reception  of  the  rod  /,  is  provided,  and  a  set- 
screw  'i^  passes  through  the  upper  end  of  the 
weight  I  and  serves  to  hold  the  weight  in  an 
adjusted  position  on  the  rod.  By  means  of 
this  arrangement  I  am  enabled  to  regulate  the 

45  depth  of  the  cut  of  the  stylus-point  in  the  re- 
cording material,  as  it  will  be  readily  seen 

that  by  adjusting  the  weight  toward  the  end 
of  the  rod  /  the  pivoted  section  B  of  the  sound- 

box will  be  swung  in  such  a  direction  as  to 
50  move  the  stylus-point  G  in  an  upward  direc- 

tion, and  thereby  lessen  the  depth  of  the  cut, 
and  as  the  weight  is  shifted  in  the  opposite  di- 

rection the  pivoted  section  B  will  fall  slightly 
and  cause  the  stylus-point  to  make  a  slightly 

55  deeper  cut.  This  can  be  regulated  by  the  op- 
erator so  as  to  suit  the  character  of  the  record 

being  made. 
I  do  not  wish  to  limit  myself  to  the  exact 

form  described,  as  various  changes  might  be 
60  made  without  departing  from  the  spirit  and 

scope  of  my  invention. 
Having  thus  described  my  invention,  what 

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

1.  In  a  sound  recorder  and  reproducer,  a  65 
sound-box  comprising  a  relatively  stationary 
section  adapted  to  carry  the  horn  or  trumpet, 
a  diaphragm  -  holding  section  pivotally  sus- 

pended on  the  stationary  section  and  adapted 
to  swing  in  a  plane  parallel  to  the  face  of  the  70 
said  stationary  section,  substantially  as  de- 
scribed. 

2.  In  a  sound  recorder  and  reproducer,  a 
sound-box  comprising  a  stationary  section 
adapted  to  carry  the  trumpet,  a  diaphragm-  75 
section  pivotally  suspended  on  the  stationary 
section  adapted  to  swing  in  a  plane  parallel  to 
the  face  of  the  stationary  section  and  means 
for  limiting  the  swinging  movement  of  the 
pivoted  section  substantially  as  described.        80 

3.  In  a  sound  recorder  and  reproducer,  a 
sound-box  comprising  a  relatively  stationary 
section  adapted  to  carry  the  trumpet,  a  dia- 

phragm-holding section  pivotally  suspended 
on  the  stationary  section  to  one  side  of  its  ver-  85 
tical  center  and  adapted  to  swing  in  a  plane 
parallel  to  the  face  of  the  said  stationary  sec- 

tion, a  stylus  carried  by  the  swinging  section, 
and  means  for  limiting  the  swinging  move- 

ment of  the  said  pivoted  section,  substantially  90 
as  described. 

4.  In  a  sound  recorder  and  reproducer,  a 
relatively  stationary  disk  having  a  connection 
thereon  for  the  attachment  of  a  trumpet,  a  cir- 

cular recess  formed  in  said  disk,  a  diaphragm-  95 
holding  disk  pivotally  suspended  on  the  sta- 

tionary disk  out  of  line  with  its  vertical  cen- 
ter adapted  to  swing  in  a  plane  parallel  to  the 

face  of  said  stationai\y  disk,  a  circular  flange 
formed  on  the  rear  face  of  the  pivoted  disk  100 
adapted  to  loosely  fit  in  the  recess  of  the  sta- 

tionary disk,  a  diaphragm  supported  in  the 
pivoted  disk,  and  a  stylus-bar  connected  to 
said  diaphragm,  substantially  as  described. 

5.  In  a  sound  recorder  and  reproducer,  a  105 
relatively  stationary  disk  vertically  disposed 
and  adapted  to  be  connected  with  a  trumpet, 
a  diaphragm  -  holding  disk  eccentrically  piv- 

oted on  the  stationary  disk  in  a  plane  parallel 
to  the  face  of  the  stationary  disk,  a  tension-  no 
spring  on  the  pivot,  and  means  for  limiting 
the  swinging  movement  of  the  said  pivoted 
disk,  substantially  as  described. 

6.  In  a  sound  recorder  and  reproducer,  the 
combination  of  a  rigid  disk  having  a  tubular  1 1 5 
section  connected  thereto  adapted  to  be  con- 

nected with  a  trumpet,  or  other  sound-convey- 
ing device,  a  smaller  disk  pivotally  mounted 

on  the  rigid  disk,  a  yielding  connection  at  the 

pivotal  point  of  the  two  disks,  an  annular  re-  120 
cess  formed  on  the  front  face  of  the  rigid  disk, 
a  circular  flange  formed  on  the  rear  face  of 
the  smaller  disk  adapted  bo  fit  loosely  in  the 
circular  recess  of  the  said  rigid  disk,  a  dia- 

phragm carried  by  the  smaller  disk  and  a  sty-  125 
lus-bar  connected  with  said  diaphragm  pivot- 

ally supported  on  the  diaphragm-holding  disk, 
substantially  as  described. 
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T.  In  a  sound  recorder  and  reproducer,  a 

sound-box  comprising-  an  independent  section 
adapted  to  be  rigidly  secured  in  the  sound- 

box  support,  a   diaphragm -holding   section 
S  pivoted  eccentrically  to  the  face  of  the  rela- 

tively stationary  section  in  a  plane  parallel  to 
the  face  of  said  section,  and  means  for  adjust- 

ing the  positions  of  the  pivoted  sections  with 

relation  to  the  record-tablet  for  regulating- 
o  the  depth  of  the  cut  of  the  recording-stylus, 

substantially  as  described. 
8.  In  a  sound  recorder  and  reproducer,  the 

combination  of  a  disk,  having  a  tubular  sec- 
tion for  connection  with  the  sound-conveying 

device,  a  diaphragm-holding  section  eccen- 
trically pivoted  to  the  face  of  the  stationary 

disk  so  as  to  be  capable  of  a  slight  swinging 
movement  in  a  plane  parallel  to  the  face  of 
the  said  stationary  disk,  means  for  limiting 

2o  the  extent  of  this  movement,  and  mechanism 
for  adjusting  the  position  of  the  diaphragm- 
holding  section  with  relation  to  the  record- 
disk,  substantially  as  described. 

9.  In  a  sound  recorder  and  reproducer,  the 
25  combination  of  the  disk  A,  having  a  tubular 

section  adapted  to  be  held  by  the  sound-box 
support,  adiaphragm-holdingsectionB  eccen- 

trically pivoted  to  the  face  of  the  disk  A,  to 
one  side  of  its  vertical  diameter  so  as  to  be 
capable  of  a  slight  swinging  movement  in  a 
plane  parallel  to  the  face  of  the  relatively 
stationary  disk,  means  for  limiting  the  extent 
of  this  swinging  movement,  an  outwardly- 
extending  arm  secured  to  the  periphery  of 
the  liivoted  disk  said  arm  extending  over  and 
beyond  the  fulcrum-point,  and  a  weight  ad- 

30 

35 

justable  on  said  arm,  substantially   as  de- 
scribed. 

10.  In  a  sound  recorder  and  reproducer,  the 
combination  of  the  disk.  A,  having  a  tubular  4° 
section  for  connection  to  the  trumpet,  a  disk, 
B,  eccentrically  pivoted  to  the  disk.  A,  a  coiled 
spring  A,  surrounding  the  pivot  for  affording 
a  yielding  connection,  a  diaphragm  support- 

ed in  the  disk,  B,  a  stylus-bar  secured  to  the  45 
said  diaphragm  and  pivotally  supported  on 
the  diaphragm-holding  section  and  a  record- 

ing-stylus secured  to  the  lower  end  of  the 
stylus-bar,  substantially  as  described. 

11.  In  a  sound-box,  the  combination  of  a  50 
rigidly -held  disk  adapted  to  be  connected  with 
a  sound-conveying  device,  a  smaller  disk  piv- 

oted eccentrically  on  the  rigid  disk,  a  circular 
recess  formed  on  the  face  of  the  rigid  disk 
eccentric  thereto,  a  circular  flange  formed  on  55 
the  rear  face  of  the  smaller  disk  around  a  cir- 

cular opening  and  concentric  with  said  disk, 
said  flange  being  of  a  diameter  smaller  than  the 
circular  recess  and  adapted  to  extend  loosely 
therein,  a  diaphragm  carried  by  the  smaller  60 
disk,  a  stylus-bar  secured  to  said  diaphragm 
and  pivotally  supported  on  the  diaphragm- 
holding  section,  said  stylus-bar  being  arranged 
at  an  angle  on  a  diametrical  line  with  the  center 
of  the  smaller  disk  audits  pivotal  point,  sub-  65 
stantially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  18th  day  of  January,  A.  D.  1900. 

ELDRIDGE  R.  JOHNSON. 
Witnesses: 

Jno.  T.  Cross, 
Benj.  F.  Perkins. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  753,417,  dated  March  1,  1904. 

Application  filed  Jnly  31, 1903.    Serial  No.  167,674.    (No  model.) 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Prank  E.  Mitchell,  re- 
siding at  Oshkosh,  in  the  county  of  Winne- 

bago and  State  of  Wisconsin,  have  invented  a 
new  and  useful  Improvement  in  Megaphones, 
of  which  the  following  is  a  description,  ref- 

erence being  had  to  the  accompanying  draw- 
ings, which  are  a  part  of  this  specification. 

My  invention  relates  to  certain  new  and  use- 
ful improvements  in  megaphones,  and  has  for 

its  object  to  produce  a  megaphone  that  will 
be  collapsible  and  of  such  a  simple  structure 
as  to  be  suitable  for  advertising  or  campaign 
purposes. 

Referring  to  the  accompanying  drawings, 
forming  part  of  this  description,  Figure  1  is 
a  plan  view  of  the  megaphone  folded  and  in- 

closed in  a  suitable  casing  or  covering.  Fig. 
2  is  a  longitudinal  sectional  view  of  the  mega- 

phone when  distended  for  use.  Fig.  3  is  an 
end  elevation  of  the  device  as  shown  in  Fig.  2 
looking  toward  the  larger  end  thereof,  and 
Fig.  4  is  a  detail  plan  view  of  the  hub  of  the 
device. 

In  the  drawings,  5  represents  an  annular 
mouthpiece  provided  with  a  flaring  bore  6  and 
having  pivoted  thereto  a  number  of  ribs  7, 
which  have  their  ends  inserted  in  suitable 
slots  at  the  edge  of  the  mouthpiece,  where  they 

30  are  confined  by  a  wire  8  passing  around  the 
ribs  and  mouthpiece  and  embedded  in  grooves 
therein.  Near  their  lower  ends  the  ribs  7  have 
pivoted  thereto  stays  9,  which  are  slightly 
bent  outward  near  their  pivots  and  are  all 

35  pivotally  connected  to  a  center  piece  or  hub 
10  by  having  their  ends  inserted  in  suitable 
slots  11  about  the  periphery  of  said  hub, 
where  they  are  joined  by  a  wire  passing 
through  perforations  in  their  ends  and  through 

40  an  annular  groove  in  the  hub  connecting  said 
slots.  A  covering  12,  of  paper,  cloth,  or  other 
suitable  material,  is  mounted  on  the  ribs  7  and 
is  secured  thereto,  preferably  by  gluing,  with 
its  edge  turned  over  the  ends  of  said  ribs. 

45  The  covering  is  of  such  a  shape  and  size  that 
when  the  hub  10  is  raised  to  its  highest  posi- 

tion, as  shown  in  Fig.  2,  the  ribs  will  be  dis- 
tended to  give  said  covering  a  conical  shape, 

and  said  hub  will  have  just  passed  the  posi- 

tion of  greatest  resistance  when  the  bends  of  50 
the  stays  9  bring  their  shoulders  13  into  con- 

tact with  the  ribs  and  the  inner  end  of  said 
stays  come  into  engagement  with  the  end  wall 
of  the  slots  11  to  prevent  any  further  inward 
movement  of  said  hub  10,  so  that  the  conical  55 
formation  will  be  preserved  and  the  device 
will  be  operative  as  a  megaphone. 
When  it  is  desired  to  collapse  the  mega- 

phone, it  is  only  necessary  to  draw  outwardly 
upon  the  hub  10,  bringing  said  hub  beyond  60 
the  point  of  greatest  resistance  and  as  far 
away  from  the   mouthpiece  as  is  possible, 
when  the  ribs  9  swing  into  the  slots  11  and  the 
ends  of  tlie  ribs  7  pass  into  an  annular  rabbet 
14  near  the  end  of  said  hub.    The  covering  10  65 
between  the  ribs  may  now  be  rolled  upon  the 
framework   and   the   entire    device    slipped 
within  a  suitable  tubular  casing  15,  when  the 
mouthpiece  constitutes  a  handle  and  the  outer 
reduced  end  of  hub  10  forms  a  bearing-point  7° 
for  the  device  to  be  used  as  a  cane  or  the  like. 

It  is  obvious  that  the  entire  invention  may 
be  easily  constructed  of  cheap  material  which 
will  be  suitable  for  the  objects  mentioned  and 
that  the  change  from  a  megaphone  to  a  cane,  75 
or  vice  versa,  may  be  quickly  made  and  that 
in  either  form  the  device  is  well  adapted  to 
accomplish  its  purpose. 

What  I  claim  as  my  invention  is — 
1.  A  megaphone  comprising  a  foldable  cover  80 

and  pivoted  means  for  distending  said  cover 
or  permitting  it  to  collapse. 

2.  A  megaphone  comprising  a  flexible  cover 
and  a  pivoted  ribbed  distending  means  there- 

for capable  of  being  collapsed.  85 
3.  A  megaphone  comprising  a  flexible  cover, 

a  ribbed  frame  on  which  the  cover  is  mounted 
and  means  for  holding  the  frame  distended, 
said  means  being  capable  of  folding  to  collapse 
the  megaphone.  9° 

4.  A  megaphone  comprising  a  mouthpiece, 
ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  to  which  the  stays  are  also  pivoted,  and 
a  cover  mounted  on  the  ribs. 

5.  A  megaphone  comprising  a  mouthpiece,  95 
ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  having  slots  in  which  the  stays  are  also 
pivoted,  said  stays  being  adapted  to  bear  on 
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the  walls  of  the  slots  when  the  ribs  are  dis- 
tended, and  a  covering  mounted  on  the  ribs. 

6.  A  megaphone  comprising  a  mouthpiece, 
ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  to  which  the  stays  are  also  pivoted, 
shoulders  on  the  stays  to  engage  the  ribs  when 
said  ribs  are  distended,  and  a  covering  mount- 

ed on  the  ribs. 
7.  A  megaphone  comprising  a  mouthpiece, 

ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  having  slots  in  which  the  stays  are  also 
pivoted,  said  stays  being  adapted  to  bear  on 
the  walls  of  the  slots  when  the  ribs  are  dis- 

tended, shoulders  on  the  stays  to  engage  the 
ribs  when  said  ribs  are  distended,  and  a  cov- 

ering mounted  on  the  ribs. 
8.  A  megaphone  comprising  a  mouthpiece, 

ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  to  which  the  stays  are  pivoted,  said  hub 
having  an  annular  rabbet  in  which  the  ends  of 

the  ribs  are  seated  when  the  megaphone  is  col- 
lapsed, and  a  covering  mounted  on  the  ribs. 

9.  A  megaphone  comprising  a  mouthpiece, 
ribs  pivoted  thereto,  stays  pivoted  to  the  ribs, 
a  hub  to  which  the  stays  are  pivoted,  said  hub 
having  at  one  end  an  annular  rabbet  in  which 
the  ends  of  the  ribs  are  seated  when  the  mega- 

phone is  collapsed  and  having  its  other  end 
reduced  to  form  a  ijrojecting  bearing-point  for 
the  device  when  collapsed,  a  covering  mounted 
on  the  ribs,  and  a  casing  to  contain  the  device 

when  collapsed,  the  entire  device  when  so  ar- 
ranged constituting  a  cane. 

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

FRANK  E.  MITCHELL. 

Witnesses: 
S.  W.  Murphy, 
J.  E.  RiTTER. 
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SPECIFICATION  forming-  part  of  Letters  Patent  No.  754,313,  dated  March  8,  1904. 

Application  filed  May  20, 1903,    Serial  No,  158,028.    (No  model,) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ernest  Albert  Ivatts, 

a  citizen  of  Great  Britain,  residing  at  Paris, 
in  the  Department  of  the  Seine,  France,  have 

5  invented  new  and  useful  Improvements  in  and 
Relating  to  Phonographs  and  the  Like,  of 
which  the  following  is  a  specification. 

In  phonographs  with  cylindrical  records  the 
records  are  generally  titted  upon  a  conical 

lo  mandrel.  These  records  thus  possess  conical 
bores  and  are  secured  upon  the  conical  man- 

drels by  wedging.  This  method  of  fixing  the 
records  has  the  advantage  that  a  great  number 
of  records  may  be  used  in  connection  with  the 

15  same  appai-atus,  but  cannot  be  used  with  rec- 
ords of  equal  thickness  throughout — that  is, 

records  with  a  cylindrical  central  bore. 
This  invention  relates  to  an  expansible  in- 

ner sleeve  for  securing  cylindrical  records  of 
20  phonographs  in  place  upon  the  conical  man- 

drel generally  provided  for  this  purpose. 
These  records  are  of  equal  thickness  through- 

out— that  is,  they  are  cylindrical  inside  as  well 
as  outside. 

In  the  accompanjdng  drawings,,  Figure  1  is 
a  sectional  elevation  of  a  conical  mandrel,  ex- 

pansible sleeve,  and  cylindrical  record.  Fig. 
2  is  an  end  view  of  the  record  and  one-half  of 
the  sleeve.  Fig.  3  is  a  longitudinal  sectional 
elevation  of  the  sleeve.  Fig.  4  is  a  half  end 
view  of  the  same. 

In  Fig.  1,  a'  is  the  central  conical  mandrel 
or  plug  of  the  phonograph  or  a  piece  mounted 
upon  a  rotating  shaft.     V  is  the  expansible 

35  integral  sleeve  with  corrugations  or  grooves, 
which  are  produced  by  creasing  or  bending 
the  tube  in  such  a  manner  that  the  surfaces  or 

outer  edges  of  the  ridges  c  d'  e  f  g'  h'  are 
in  or  come  against  a  cylindrical  internal  sur- 

40  face,  while  the  inner  or  outer  edges  of  the 
ridges  I'  J  in  n  o  are  formed  to  engage  with  an 
external  conical  surface.  The  recoi'd  I  is  placed 
UTpon  the  sleeve  //,  which  is  then  pushed  upon 
the  conical  mandrel  a'  in  the  direction  of 
the  arrow ./',  the  creased  or  corrugated  sur- 

faces being  thus  subjected  to  deformation  in 
45 

50 

55 

respect  of  height  and  width,  the  outer  edges 
of  the  ridges  being  firmly  pressed  against  the 
inner  face  of  the  record,  and  the  inner  edges 
of  the  ridges  tightly  embracing  the  conical 
surface  of  the  mandrel.  In  Fig.  1, 2^  is  a  cup- 

shaped  disk  by  means  of  which  the  sleeve  h' 
is  pushed  onto  the  cone  a'  by  the  agency  of 
the  nut  q  engaging  with  a  screw  v,  forming 

a  central  extension  of  the  mandrel  a' .  I  do 
not  limit  myself  to  the  employment  of  this  ex- 

pansible sleeve  only  for  the  purpose  of  fixing 
the  record  in  place,  but  reserve  the  right  to 
use  it  in  any  other  manner — as,  for  example, 
for  securing  the  records  during  the  process  60 
of  manufacture  when  they  are  undergoing  pol- 

ishing and  turning. 
The  sleeve,  as  described,  may  be  formed 

from  any  suitable  material,  and  the  ridges  or 
corrugations  may  be  pointed,  rounded,  or  flat  65 
and  of  any  suitable  dimensions. 

Having  now  particularly  described  and  as- 
certained the  nature  of  my  said  invention  and 

in  what  manner  the  same  is  to  be  performed, 
I  declare  that  what  I  claim  is — 

1.  An  expansible  sleeve  having  longitudinal 

corrugations  whose  outer  edges  lie  in  a  cylin- 
drical plane,  so  as  to  engage  with  the  inner 

surface  of  a  cylindrical  record,  and  whose  in- 
ner edges  lie  in  a  conical  plane,  corresponding 

with  and  adapted  to  engage  the  external  con- 
ical surface  of  the  ordinary  phonograph-man- 

drel. 
2.  The  combination  with  a  phonograph- 

mandrel  having  the  usual  conical  taper,  of  a  80 
record  havingacylindrical  interior,  and  an  ex- 

pansible integral  sleeve  having  a  corrugated 
surface  and  adapted  to  be  slid  lengthwise  into 
the  annular  space  between  the  mandrel  and 

the  recoi'd,  and  firmly  support  the  latter. 
In  testimony  whereof  I  have  signed  my  name 

to  this  specification  in  the  presence  of  two  sub- 
scribing witnesses. 
ERNEST  ALBERT  IVATTS. 

Witnesses: 
Augustus  E.  Ingram, 
Henry  Dornlet. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Charles  W.  Skiff,  a 

resident  of  Westfield,  and  Sidney  A.  Grant,  a 
resident  of  Springfield,  in  the  county  of  Hamp- 

5  den  and  State  of  Massachusetts,  citizens  of  the 
United  States  of  America,  have  invented  cer- 

tain new  and  useful  Improvements  in  Phono- 
graphic Apparatus,  of  which  the  following  is 

a  full,  clear,  and  exact  description. 
lo  This  invention  pertains  to  a  sound-repro- 

ducing apparatus,  and  more  especially  one 
which  is  mounted  portably,  so  as  to  be  used 
conveniently  in  different  places,  either  for  in- 

doors or  out  of  doors. 

1 5  The  apparatus  of  the  present  invention  com- 
prises a  case  or  cabinet  having  therein  the 

sound  -  reproducing  mechanism,  such  as  a 
graphophone  or  phonograph,  and  provisions 
and  arrangements  for  the  means  amplified  of 

2o  voluminous  sounding  of  the  instrument,  ar- 
rangement for  the  reception  and  employment 

successively  of  several  "records  ;"  and  the  in- 
vention comprises  other  and  further  con- 

structions and  combinations  of  parts,  all  as 
25  will  hereinafter  fully  appear  and  be  set  forth 

in  the  claims,  and  for  the  carrying  out  of  ob- 
jects which  will  be  hereinafter  mentioned. 

In  the  drawings  the  apparatus  is  shown  as 
comprising  and  mounted  on  a  carriage  where- 

30  by  it  is  adaptable  for  street  use  and  trans- 
portable into  houses  with  about  the  same  con- 
venience that  a  baby-carriage  is. 

Figure  1  is  in  part  a  front  elevation  and  in 
part  a  vertical  section  longitudinally  through 

35  the  wheel-supported  cabinet.  Fig.  2  is  a  hori- 
zontal sectional  view  taken  about  on  the  line 

2  2,  Fig.  1.  Fig.  3  is  a  perspective  view  of 
novel  horn-supporting  devices  comprised  in 
the  present  invention. 

40  In  the  drawings,  A  represents  a  rectangular 
case  or  cabinet  having  intermediately  thereof 
vertical  partitions  a  a,  which,  as  particularly 
shown  in  Fig.  2,  are  divergent  from  the  rear 
to  the  front,  thereby  producing  a  forwardly- 

45  flaring  central  compartment  B  and  end  com- 
partments C  and  D.    Within  the  central  com- 

partments C  is  a  frame  of  f rusto-conical  form 
constituted  by  a  series  of  wires  h,  extending 
from  the  rear  to  the  front  w^alls  of  the  cabi- 

net and  forming  a  manner  of  forward ly-flar-  50 
ing  chamber,  which  may  or  not  be  completely 
inclosed,  as  by  a  covering,  (indicated  at  d.,) 
w4iich  may  be  gauze  or  sheet  metal.  This 
covering  is  a  preferred  provision,  but  not  re- 

garded as  a  necessity.  55 

Located  within  the  forwardly-flaring  space 
E  comprised  within  the  plane  constituted  by 

the  circularly-arranged  and  forwardly-diver- 
gent  wires  b  is  a  graphophone,  (indicated  in  a 

general  way  by  the  reference-letter  G,)  a  pre-  60 
ferred  type  of  which  sound  -  reproducing  in- 

strument is  shown  as  comprising  a  vertical 
shaft  e,  having  connection  at  the  bottom  of 
the  chamber  B  with  the  usual  motor  e\  for 

which  e^  is  the  crank  for  winding  it  up  and  65 
establishing  a  motor  energy  therein. 

The  rotatably- vertical  shaft  e  has  near  its 
top  a  table  /,  which  is  rotatable  as  a  part  of 
the  shaft,  and  upon  this  table  may  be  super- 

imposed a  plurality  of  disk  records,  each  being  70 
understood  as  having  a  central  perforation  to 
fit  over  the  extremity  of  the  shaft  which  is 
upstanding  above  the  top  of  the  table  /. 

h  indicates  the  receiver  or  sound-reproduc- 
ing device,  understood  as  embodying  therein  75 

a  diaphragm  and  also  embodying  the  usual  pin 
or  pointed  stud,  which  engages  into  the  minute 
indentations  arranged  around  on  the  upper 
face  of  the  record-disk  in  an  involute  line,  as 
well  known,  the  succession  of  indentations  in  80 
such  line  causing  the  pointed  stud  to  have  a 

progression  fi'om  near  the  margin  of  the  rec- 
ord-disk toward  and  finally  to  near  the  center 

of  the  disk,  the  successions  of  indentations 
and  intermediate  full  or  unindented  portions  85 
of  the  record  imparting  to  the  pointed  stud 
the  sound-producing  vibrations  whereby  the 
diaphragm,  through  the  horn  i,  connected 
therewith,  becomes  audibly  effective,  as  well 
known.  90 

It  will  be  perceived  that  there  is  next  to  the 
receiver  and  in  the  line  of  the  axis  thereof  a 
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nozzle  or  tubvilar  section  ?'^,  whicli  is  also  in the  axial  line  and  as  a  connected  part  of  the 
horn,  so  that  the  vibration  -  produced  sound 
from  the  diaphragm  passes  direct  and  straight 

5  out  through  the  horn  instead  of  having  to 
reach  the  horn  through  a  nozzle  in  the  form 
of  a  quadrantal  bend,  as  heretofore  commonly 

employed  in  graphophones  or ' '  gramophones  " using  disk  records. 
lo  Inasmuch  as  the  position,  as  to  its  height, 

of  the  receiver  h  is  in  the  use  of  the  apparatus 
variable  according  as  to  whether  only  one  or 
several  of  the  record -disks  are  provided  on 
the  rotatable  table  is  variable  and  as  the  re- 

15  ceiver  and  the  horn,  which  is  to  all  intents  and 
purposes  connected  thereto  as  a  part  thereof, 
are  required  to  have  movements  toward  the 
center  of  the  disk  in  a  slightly -curved  line, 
which  is,  however,  approximately  radial  to  the 

20  center  of  the  disk,  we  have  provided  the  re- 
ceiver and  horn-support  shown  in  the  draw- 

ings, and  the  same  consists  of  the  lever-arm 
y,  mounted  to  swing  in  a  vertical  plane  on  a 

stationary  supporting  -  bracket /i',  said  lever- 
25  arm  also  being  swivel -connected  with  said 

bracket  at  ;;?,  so  as  to  swing  horizontally,  and 
said  lever -arm  has  at  its  one  extremity  the 
socket  or  eye/,  through  which  the  horn-nozzle 
has  a  supporting  engagement  and,  moreover, 

30  the  lever  has  the  right-angularly  -  extended 
member  /^  trussed  by  the  brace  ./*,  and  upon 
the  extremity  of  this  member  _p  is  the  sup- 

porting-arm /^  of  bowed  form,  which  may  be 
practicably  composed  of  stiff  heavy  wire  and 

35  preferably  covered  with  a  section  ./°  of  rubber 
tubing,  an  intermediate  portion  of  the  out- 

wardly-widening horn  resting  in  the  hollow 
of  the  supporting-arm  y\  which  is  in  line  with 
the  socket-eye  /l 

40  The  peculiar  connection  between  the  lever 
y  and  the  bracket  k  is  constituted  by  forming 
an  upwardly-opening  socket  in  the  extremity 
of  the  bracket,  into  which  fits  for  rotational 
movement  on  a  vertical  axis  a  depending  stud 

45  ̂ '^  of  a  member  vi^,  which  has  the  double  up- 
standing ear -lugs  ru'\  through  which  and through  the  intermediate  portion  of  the  lever 

the  pivot  0  horizontally  passes.  The  said 
bracket    is   shown    as   supported   by   being 

50  screwed  to  the  end  wall  of  the  cabinet  A  near 
the  rear  wall,  and  the  lever  has  its  extremity 
projected  through  the  aperture  2^  in  one  of  the 
partition-walls  for  supporting  the  horn,  as 
shown. 

55  q  represents  a  counterbalance-weight,  the 
same  screw-threading  on  the  end  of  the  lever 
/which  is  farthest  from  the  horn,  this  weight 
being  adjustable,  so  that  it  may  nearly  but  not 
quite  overcome   the   weight   of   the   phono- 

60  graphic  devices  carried  by  the  other  end  of 
the  lever  and  so  that  while  the  pointed  stud  of 
the  receiver  may  impinge  against  the  record 
with  all  requisite  force  of  bearing  it  will,  on 
the  other  hand,  bear  with  an  entire  avoidance 

65  of  gouging  or  record-impairing  effect. 

Although  in  this  character  of  phonographic 
mechanism  the  receiver-stud  is  forced  and 
consequently  with  it  the  receiver  and  horn  are 
bodily  forced  inwardly  toward  the  center  of 

the' record  and  the  rate  and  extent  of  the  in-  70 
ward  feed  is  entirely  regulated  and  controlled 
by  the  involution  of  the  record-indentations, 
we,  however,  provide  an  assisting  weight,  op- 

erative upon  the  lever,  so  that  the  work  of 
feeding  the  receiver  and  horn  inwardly  ac-  75 
complished  by  the  record-indentations  is  ren- 

dered measurably  far  less  desti\uctive  on  such 
indentations  than  would  be  the  case  in  the  ab- 

sence of  such  auxiliary  weight.  The  said 
weight  is  indicated  at  /  and  is  suspended  at  the  80 
lower  end  of  the  cord  f ,  which  has  a  running 
and  guiding  engagement  through  the  eye  f 
and  a  connection  at  f,  a  portion  of  the  latter 
J  inwardly  beyond  the  point  of  swiveling  at 
III  of  such  lever,  so  that  the  tendency  of  said  85 
weight  is  such  as  to  assist,  as  before  men- 

tioned, in  swinging  the  lever  and  the  parts 
thereon  supported  from  the  position  shown  by 
the  full  lines  in  Fig.  2  toward  the  position  in- 

dicated by  the  dotted  lines.  90 
In  the  front  of  the  flaring  chamber  indicated 

as  comprised  within  the  flaring  frame  extend- 
ing from  the  rear  to  the  front  of  the  cabinet 

is  provided  a  covering  of  gauze  //  by  prefer- 
ence, the  same  not  materially  obstructing  the  95 

egress  of  the  sound,  but  serving  the  purpose 
of  excluding  dirt.  The  rear  of  such  flaring 
chamber  is  covered  by  the  hinged  door  v^  which 
is  so  constructed  as  to  constitute  a  diaphragm 

or  sounding-board,  the  same  being  advanta-  100 
geously  composed  of  sheet  metal,  parchment, 
or  the  like,  and  inasmuch  as  the  sound-pro- 

ducing effects  in  the  receiver  are  present  at 
the  rear  thereof  to  as  nearly  a  great  extent  as 
forward  thereof  this  rear  diaphragm  has  the  105 
effect  of  materially  augmenting  the  volume  of 
the  reproduced  selection  to  be  emitted  at  the 
front  of  the  cabinet.  After  one  record  has 
been  employed  and  it  is  desired  to  use  another 
of  those  placed  one  above  the  other  on  the  ro-  no 
tatable  table  ./  the  diaphragm  -  constituted 
door  V  is  swung  open  at  the  rear  of  the  cabi- 

net, the  horn  and  receiver  elevated  by  tilting 
the  lever,  the  last  used  record-disk  is  lifted 

off' from  the  other  disks  thereunder  and  re-  115 
moved  through  the  rear  opening  and  may  be 
stowed  away  in  the  compartment  D,  for  which 

a  door  (indicated  at  D")  is  provided  and  the  pho- 
nographic devices  brought  to  juxtaposition 

with  the  next  record-disk.  120 
It  will  be  perceived  in  the  arrangement 

shown,  more  especially  by  Fig.  2,  that  this  ap- 
paratus comprises  in  substance  a  horn  with- 

in a  horn — that  is,  the  horn  /  of  the  phono- 
graph proper  is  located  within  the  flaring  125 

chamber  which  surrounds  it  and  within  the 
forward  end  of  which  chamber  the  forward 
end  of  the  horn  has  its  location,  so  that  more 
effective  audible  results  are  acquired. 

It  will  be  perceived  that  the  receiver  and  130 



754,508 

horn  -  support,  with  the  receiver  and  liorn 
mounted  thereon  as  described,  enables  dur- 

ing the  rotation  of  the  record-dislt  tlie  rela- 
tions between  the  horn  and  receiver  to  the  sup- 

5  port  to  be  always  constant,  the  whole  sup- 
porting device  being  bodily  movable  both  ver- 

tically and  horizontally  and  with  the  utmost 
delicacy  and  with  an  entire  avoidance  ot  fric- 

tion, and  this  device  is  materially  advanta- 
lo  geous  over  an  arrangement  wherein  the  re- 

ceiver and  horn  are  so  mounted  that  they  have 
during  the  playing  of  a  selection  swinging  or 
oscillatory  movements  upon  and  relative  to 
their  support. 

15  Having  thus  described  our  invention,  what 
we  claim,  and  desire  to  secure  by  Letters  Pat- 

ent, is — 
1.  In  an  apparatus  of  the  character  de- 

scribed a  case  or  cabinet  having  an  opening  in 
20  its  front  and  an  opening  in  its  rear,  a  door  to 

close  the  rear  opening,  and  a  forwardly- di- 
verging inclosure  located  in  said  cabinet  and 

extending  from  the  front  opening  to  the  door- 
closed  opening. 

25  2.  In  an  apparatus  of  the  character  de- 
scribed, a  case  having  an  opening  in  its  front 

and  a  removable  diaphragm  at  its  rear  wall 
and  having  a  space  or  compartment  therein 
extending  and  divergent  from  rear  to  front, 

30  said  removable  diaphragm  also  forming  a  clo- 
sure for  the  rear  end  of  the  compartment,  for 

the  purpose  set  forth. 
3.  In  an  apparatus  of  the  character  de- 

scribed, a  case  or  cabinet  having  an  opening 
35  in  its  front,  and  having  therein  an  inclosure, 

the  sides  of  which  are  composed  of  a  series  of 
circularly-arranged  rods  extending  from  the 
rear  of  the  cabinet  in  forwardly  -  divergent 
lines  to  the  front  opening,  and  a  diaphragm 

40  at  the  rear  ends  of  the  rods,  substantially  as 
described. 

4.  In  an  apparatus  of  the  character  de- 
scribed, a  case  having  an  opening  in  its  front 

and   having   therein  a  forwardly  -  widening 
45  chamber  leading  to  said  front  opening,  and 

composed  of  a  series  of  circularly-arranged 
forwardly-divergent  rods  extending  from  the 
rear  to  the  front  of  the  case  having  a  cover- 

ing supported  thereby  independent  of  the  case. 
50  5.  In  an  apparatus  of  the  character  de- 

scribed, a  phonographic-containing  case  hav- 
ing therein  a  forwardly- widening  compart- 

ment or  removable  chamber,  the  rear  wall  of 
which   is    constituted    by   a   vibratory   dia- 

55  phragm  and  having  its  front  open,  for  the 
discharge  of  sound. 

6.  In  an  apparatus  of  the  character  de- 
scribed, a  case  having  a  front  opening  for  the 

discharge  of  sound,  a  screen  covering  and  pro- 
60  tecting  said  opening,  said  case  having  therein, 

a  forwardly-widening  phonographic-contain- 
ing compartment  or  chamber  terminating  at 

said  screen-covered  opening,  and  a  vibratory 
door  to  close  the  rear  end  of  the  compartment. 

65       7,  A  phonographic  case,  embodying  a  sound- 

augmenting  compartment  which  flares  for- 
wardly to  an  open  front  end  for  the  discharge 

of  sound,  and  a  removable  diaphragm  form- 
ing a  closure  for  the  rear  end  of  the  compart- 

ment. 70 
8.  A  phonographic  case,  embodying  a 

sound-augmenting  compartment  which  flares 
forwardly  to  an  open  front  end  for  the  dis- 

charge of  sound,  a  foraminous  cover  for  the 
open  end  of  the  compartment,  and  a  remov-  75 
able  diax)hragm  forming  a  closure  for  the  rear 
end  of  the  compartment. 

9.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  flaring  sound- 

augmenting  compartment  having  arear  closed  80 
end  and  an  open  end  for  the  discharge  of 
sound,  a  removable  diaphragm  to  close  the  rear 
end,  a  phonograph  within  the  compartment, 
and  a  liorn  connected  with  the  phonograph 

and  disposed  longitudinally  within  the  com-  85 
partment  with  its  open  front  end  disposed  to- 

ward the  open  end  of  the  compartment. 

10.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  flaring  sound- 

augmenting  compartment  having  its  larger  90 
end  open  for  the  issue  of  sound,  a  removable 
diaphragm  forming  a  closure  for  the  smaller 
end  of  the  compartment,  a  phonograph  within 
the  smaller  end  portion  of  the  compartment, 
and  a  horn  within  the  compartment  with  its  95 
smaller  end  connected  with  the  phonograph 
and  its  larger  discharge  end  disposed  toward 
the  open  end  of  the  compartment. 

11.  In  an  apparatus  of  the  class  described, 

a  case  having  a  forwardly-flaring  compart-  100 
ment  with  an  open  front  end,  a  sound-aug- 

menting chamber  within  the  compartment,  a 
removable  resonating-diaphragm  to  close  the 
rear  end  of  the  compartment  and  chamber  and 
to  permit  access  thereto,  a  phonograph,  and  105 
a  phonographic  horn  connected  with  the  pho- 

nograph and  arranged  in  the  chamber  w^ith  its 
open  end  disposed  toward  the  open  end  of  the 
chamber. 

12.  In  an  apparatus  of  the  class  described,   no 
a  case  or  cabinet  having  forwardly-diverging 
partitions  forming  a  forwardly-flaring  com- 

partment, a  sound-augmenting  chamber  in  the 
compartment,  a  removable  diaphragm  to  close 
the  smaller  rear  ends  of  the  compartment  and  115 
chamber,  a  phonograph  in  the  compartment, 
and  a  horn  within  the  chamber  with  its  smaller 
end  connected  with  the  phonograph  and  its 
larger  end  disposed  toward  the  open  end  of 
the  chamber.  120 

13.  In  an  apparatus  of  the  class  described, 
a  case  or  cabinet  having  forwardly-diverging 
partitions  forming  a  forwai-dly-flaring  com- 

partment, an  annular  flaring  augmenting- 
chamber  within  the  compartment  and  extend-  125 
ing  from  the  front  to  the  rear  of  the  case,  a 
removable  resonating-diaphragm  at  the  rear 
of  the  case  to  close  the  smaller  ends  of  the 

compartment  and  chamber  and  to  permit  ac- 
cess thereto,  a  phonograph  in  the  compart-  130 
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ment,  and  a  horn  within  the  chamber  with  its 
smaller  end  connected  with  the  phonograph 
and  its  larger  discharge  end  disposed  toward 
the  open  end  of  the  compartment. 

14.  In  an  apparatus  of  the  class  described, 
a  case  or  cabinet  having  forwardly -diverging 
vertical  partitions  forming  a  central  for- 

wardly -  flaring  compartment  and  compart- 
ments at  each  end  of  the  case,  an  annular  for- 

wardly-flaring  sound-augmenting  chamber  in- 
closed by  the  partitions,  a  diaphragm-door  at 

the  rear  of  the  case  to  close  the  smaller  rear 

end  of  the  chamber,  a  phonographic  horn  in 
the  chamber  having  its  larger  discharge  end 
disposed  toward  the  open  end  of  the  chamber, 
and  aforaminouscover  for  the  open  front  end 
of  the  central  compartment  and  chamber. 

Signed  by  us  in  presence  of  two  subscrib- 
ing witnesses. 

CHARLES  W.  SKIFF. 
SIDNEY  A.  GRANT. 

Witnesses: 
Wm.  S.  Bellows, 
A.  V.  Leahy. 
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To  all  ivhoTiv  it  inay  concern: 
Be  it  known  that  I,  Zephire  Joseph  Le 

Fe^tie,  a  citizen  of  the  United  States,  resid- 
ing at  Los  Gates,  in  the  county  of  Santa  Clara 

5  and  State  of  California,  have  invented  certain 
new  and  useful  Improvements  in  Diaphragms 
for  Sound-Producing  Instruments;  and  I  do 
hereby  declare  that  the  following  is  a  full, 
clear,  and  exact  description  of  the  same,  ref- 

lo  erence  being  had  to  the  annexed  drawings, 
making  a  part  of  this  specification,  and  to 
the  letters  of  reference  marked  thereon. 

The  present  invention  has  for  its  object  to 
provide  a  diaphragm  for  sound-producing  in- 

15  struments  especially  adaiited  for  use  with  the 
reproducers  thereof  and  in  which  the  dia- 

phragm will  possess  increased  strength,  more 
volume  of  sound  obtained  with  increased 
sweetness  of  tone  over  the  instruments  with 

20  the  ordinary  diaphragm;  and  the  invention 
consists  in  a  diaphragm  constructed  substan- 

tially as  shown  in  the  drawings,  and  herein- 
after described  and  claimed. 

Figure  1  of  the  drawings  is  a  sectional  eleva- 
25  tion  of  my  improved  diaphragm,  showing  the 

reproducer-head  and  connections  in  dotted 
lines;  Fig.  2,  a  perspective  view  of  the  upper 
side  of  the  diaphragm;  Fig.  3,  a  similar  view 
of  the  under  side  thereof;  Fig.  4,  a  detail  per- 

30  spective  view  of  one  of  the  radial  braces,  show- 
ing its  flattened  sides  which  come  in  contact 

with  the  disks. 

In   the  accompanying  drawings   the  dia- 
phragm proper  comprises  three  disks  ABC 

3  5  of  varying  diameters  and  gradually  decreasing 
in  circumference  from  top  to  bottom,  as  shown 
more  clearly  in  Fig.  2  of  the  drawings,  said 

disks  being  pj-eferably  of  mica  of  the  required 
thinness.     These   three  disks,  as   above  de- 

40  scribed,  are  connected  together  by  a  suitable 
cement,  one  disk  lying  flat  upon  the  other,  and 
cemented  to  the  under  side  of  the  larger  disk 
are  radial  metal  braces  D  E.  (Shown  in  Figs.  1 
and  3  of  the  drawings.)     The  several  braces 

45  D  E  are  flat  upon  that  side  which  comes  in 
contact  with  the  disk,  as  shown  in  Fig.  4  of  the 
drawings,  whereby  a  perfectly  firm  and  secure 
bearing  for  the  disk  is  obtained  and  enabling 

the  radial  braces  to  be  conveniently  attached 
thereto  by  suitable  cement.  50 

The  radial  braces  D  E  have  feet  F  at  their 
ends,  the  upper  sides  thereof  being  flat,  as 
shown  at  r/,  which  form  a  bearing  and  come  in 
contact  with  the  disk  A  and  are  secured  there- 

to by  cement,  as  hereinbefore  described,  said  55 
feet  connecting  with  the  ends  of  the  brace  by 

angle-arms  J.  so  that  the  feet  will  be  on  dift'er- ent  horizontal  planes  with  the  braces. 

The  two  sets  of  braces  D  E  are  of  difi'erent 
lengths,  so  that  the  main  disk  or  larger  of  the  60 
three  will  be  equally  braced  with  the  others 
near  its  outer  edge,  the  disk  A  having  greater 
strength  at  its  center  by  the  disks  BC,  as  said 
disks  decrease  in  size,  as  shown  in  Fig.  2  of 
the  drawings.  65 
A  reinforce-disk  G,  also  of  mica,  is  located 

between  the  two  sets  of  radial  braces  D  E.  and 

the  contacting  surfaces  of  the  braces  are  flat- 
tened, as  shown  at  c  in  Fig.  i  of  the  drawings, 

so  that  the  disk  will  have  a  firm  support  and  70 
enable  the  braces  to  l:)e  firmly  secured  thereto 
by  suitable  cement,  thereby  providing  a  per- 

fect reinforce  to  the  disk  A  without  destroying 
its  sensitiveness. 

A  small  aluminium  washer  d  is  placed  upon  75 
the  top  of  the  disk  C,  and  a  thin  wire  g  extends 
through  the  several  disks  and  connects  with 
the  washer,  and  a  second  washer  c  covers  the 
ends  of  the  braces  E  to  securely  hold  them  to 
the  disk  G,  and  through  this  disk  the  wire  ex-  80 

tends  and  has  an  eye/',  by  which  it  may  be 
connected  to  the  usual  reproducer-lever  by 
suitable  link. 

Having  now  fully  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  by  85 

Letters  Patent,  is — 
1.  A  diaphragm  for  sound -producing  in- 

struments, comprising  a  plurality  of  disks  of 
suitable  material  and  of  gradually -diminished 
diameters  secured  together,  one  lying  flat  upon  90 
the  other,  a  plurality  of  radial  braces  having 
its  outer  ends  secured  to  the  larger  one  of  the 
disks,  and  a  reinforce-disk  located  betweer 
the  radial  braces  and  secured  thereto,  substan- 

tially as  and  for  the  purpose  set  forth.  ys 
2.  A  diaphragm  for  sound -producing  in- 
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struments  comprising  a  plurality  of  disks  of 
gradually-diminished  diameters,  one  lying  flat 
upon  the  other  and  secured  together,  two  sets 
of  radial  braces  each  set  being  of  different 
lengths  and  having  feet  with  flat  surfaces 
which  are  secured  to  the  under  side  of  the 

larger  one  of  the  plurality  of  disks,  and  a  re- 
inforce-disk  located  between  the  two  sets  of 
braces,  said  braces  having  their  surfaces  which 

come  in  contact  with  the  reinf orce-disk  formed  i  o 
flat  to  facilitate  connecting  them  thereto,  sub- 

stantially as  and  for  the  purpose  described. 
In  testimony  whereof  I  affix  my  signature  in 

presence  of  two  witnesses. 
ZEPHIRE  JOSEPH  LE  FEVRE. 

Witnesses: 
J.  A.  TUDOK, 
J.  D.  Farwell. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Walter  C.  Runge,  a  citi- 
zen of  the  United  States,  residing  at  London,- 

England,  have  invented  certain  new  and  use- 
ful Improvements  in  Graphophones,  Phono- 

graphs, or  the  Like,  of  which  the  following  is 
a  specification. 

This  invention  relates  to  graphophones, 
phonographs,  and  the  like,  and  has  special  ref- 

erence to  instruments  suitable  for  use  as  toys. 
The  object  of  the  invention  is  to  construct 

a  toy  graphox^hone  which,  although  very  cheap 
to  manufacture,  will  be  efficient  in  operation 
and  will  not  readily  get  out  of  order.  The 
construction  of  the  instrument  is  such  that 
the  records  can  be  readily  changed,  and  the 
parts  are  so  disposed  that  the  instruments  may 
be  transmitted  from  place  to  place  without 
risk  of  damage. 

In  graphophones  according  to  this  inven- 
tion the  record-cylinder  is  mounted  in  a  box, 

preferably  of  light  wood,  and  the  spindle  sup- 
porting it  is  turned  either  by  means  of  a  han- 

dle which  may  conveniently  be  removable  and 
25  which  passes  through  an  opening  in  the  side 

of  the  box  or  by  a  motor  in  the  box — for  in- 
stance, a  clockwork-train  which  is  automatic- 

ally started  by  the  closing  of  the  box.  The 
lid  of  the  box  is  hinged,  and  on  the  inside  of 
it  a  lever  or  arm  is  loosely  pivoted.  The  free 
end  of  this  lever  or  arm  carries  a  stylus,  con- 

veniently in  the  form  of  a  piece  of  glass  drawn 
to  a  point,  and  upon  the  lever  may  be  pivoted 
a  weight  which  when  the  instrument  is  in  use 
keeps  the  point  of  the  stylus  in  the  grooves 

of  the  record  and  also  tends  to  act  as  a  "  float- 
ing fulcrum"  for  the  lever.  When  the  lid  is 

closed,  the  stylus  rests  upon  the  record-cylin- 
der and  travels  along  in  the  groove  thereon 

when  the  handle  is  turned.  The  vibrations 
imparted  to  the  stylus  are  transmitted  to  the 
lid  of  the  box,  which  acts  as  a  diaphragm,  and 
the  rest  of  the  box  acts  after  the  manner  of  a 

resonating-chamber  or  sound-box.  A  pivot- 
ed hook  or  catch  is  provided  on  the  inside  of 

the  lid  and  is  so  placed  that  when  it  is  desired 
to  move  the  instrument  about  or  send  it  from 

place  to  place  the  stylus-carrying  arm  can  be 

30 

35 

40 

45 

retained  by  the  hook  and  be  kept  up  against 
the  inside  of  the  lid,  thus  preventing  acci-  50 
dental  damage  to  the  record.     At  the  lower 
part  of  the  inside  of  the  lid  a  stop  is  provided, 
so  that  when  the  stylus-arm  is  free  from  its 
retaining-hook  and  the  lid  is  open  the  arm 
falls  against  the  stop  and  when  the  lid  is  shut  55 
automatically  takes  up  a  position  correspond- 

ing approximately  to  the  starting-point  of  the 
groove  on  the  record-cylinder.     The  record- 
carrying  spindle  is  provided  with  two  disks, 
each  furnished  with  a  coned  shoulder.     One  60 
of  the  disks  is  fixed  on  the  spindle  and  the 
other  is  arranged  to  slip  onto  it  and  is  secured, 

say,  by  a  spring-clip  or  in  any  other  conven- 
ient way,  so  that  it  may  be  readily  taken  off 

and  the  record,  which  is  normally  held  be-  65 
tween  the  two  coned  shoulders,  removed  and 
another  one  substituted. 

In  the  accompanying  drawings,  Figure  1  is 
a  perspective  view  with  a  portion  broken  away, 
showing  one  construction  of  graphophone  ac-  70 
cording  to  this  invention.     Fig.  2  is  a  central 
longitudinal  section  through  the  box  with  the 
lid  closed  and  the  parts  in  their  operative  po- 

sitions.   Fig.  3  is  a  transverse  section  through 
the  center  of  the  record-mandrel.     Fig.  4  is  a  75 
perspective  view  of  a  spring-clip  used  to  hold 
the  removable  disk  in  its  place.     Figs.  5  and 
6  illustrate  alternative  constructions  of  one  of 
the  details  of  the  instrument,  and  Fig.  7  shows 
in  section  a  motor-driven  graphophone  also  8g 
according  to  this  invention. 

Like  letters  indicate  like  parts  throughout 
the  drawings. 

With  reference  first  to  Figs.  1  to  6,  A  is  a 

box,  preferably  of  light  fairly  strong  mate-  85 
rial — say  thin  wood.     It  is  furnished  with  a 
hinged  lid  A'  and  provided  with  a  spring-catch 
A*^  to  keep  the  lid  closed  when  the  instrument 
is  in  operation.     Secured  to  the  inside  of  the 
box  is  a  strip  B,  having  upwardly-projecting  90 

ends,  slotted,  as  at  B',  to  form  bearings  for  a spindle  C.     On  this  spindle  is  a  fixed  disk  D, 

having  a  coned  shoulder  D',  and  a  similar  disk 
D'is  arranged  to  slip  loosely  over  the  spindle and  is  furnished  with  a  coned  shoulder  D^   95 

The  record-cylinder  E  is  held  between  the 
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disks  D  and  D^  and  is  centered  on  the  coned 
shoulders.  The  removable  disk  D^  is  held  in 
place  by  means  of  a  spring-clip  F,  which  grips 
the  spindle  C  and  is  shown  separately  in  Fig. 

5  4.  The  end  of  the  spindle  C  is  screwed  to  take 
a  removable  crank-handle  G,  which  is  inserted 
through  a  hole  A^  in  the  side  of  the  box.  On 
the  inside  of  the  lid  A'  is  an  arm  H,  loosely 
pivoted  on  a  pin  H',  secured  to  the  lid.     This 

lo  arm  carries  at  its  free  end  a  stylus-point  H^ 
and  when  the  lid  is  closed,  as  shown  in  Fig. 
2,  the  stylus  rests  upon  the  record-cylinder  E 
and  works  in  the  groove  thereon.  The  arm 

H  carries  a  weight  H^,  pivoted  to  it,  as  at  H\ 
15  and  this  weight  is  found  to  act  as  a  floating 

fulcrum  and  to  increase  the  effect  of  the  vi- 

brations imparted  to  the  lid  A'  through  the 
arm  H.  A  stop  J  is  mounted  on  the  lid  A'  in 
such  a  position  that  when  the  lid  is  open,  as 

20  shown  in  Fig.  1,  the  stylus-carrying  arm  H 
falls  against  it  and  is  then  in  such  a  position 
that  when  the  lid  is  closed  for  the  operation 
of  the  instrument  the  stylus  is  in  a  position 
corresponding   approximately   to   the    com- 

25  mencement  of  the  groove  on  the  record-cyl- 
inder. A  hook  or  catch  K  is  mounted  on  the 

inside  of  the  lid  A'  and  can  be  turned  so  as 
to  engage  with  and  retain  the  stylus-arm  H 
when  it  is  desired  to  send  the  instrument  from 

30  place  to  place.  This  position  of  the  hook  K 
and  stylus-arm  is  shown  in  dotted  lines  in  Fig. 
1.  Accommodation  for  the  removable  han- 

dle G  is  provided  at  one  corner  of  the  box  and 

is  shown  in  Fig.  1  as  a  staple  or  socket  G'. 
35  Figs.  5  and  6  show  alternative  constructions 

of  the  support  for  the  end  of  the  stylus-arm 

H.  In  Fig.  5  the  pin  H'  is  attached  to  a  strip 
H,  provided  with  outwardly-bent  lugs  H",  by 
which  it  may  be  attached  to  the  lid  A',  and  in 

40  Fig.  6  the  lugs  H'  of  the  strip  are  shown  bent 
inwardly,  so  that  the  point  of  attachment  is 

nearer  the  center  of  the  pin  H'. 
When  it  is  desired  to  change  a  record,  the 

handle  G  is  first  unscrewed  from  the  spindle 
45  C  and  that  spindle,  with  the  disks  and  record, 

is  lifted  out  from  its  bearings  B'.  The  clip  F 
is  then  removed,  the  disk  D''  slipped  off,  and a  new  record  put  in  place  of  the  old  one.  On 

replacing  the  disk  D'^  and  spring-clip  F  the 
50  record  and  its  spindle  can  be  reinserted  in  the 

box  and  the  handle  G  screwed  on  again,  when 
the  instrument  is  ready  for  use. 

The  graphophone  shown  in  section  in  Fig. 
7  is  substantially  similar  to  the  instrument 

55  already  described,  except  that  instead  of  the 
handle  G  for  turning  the  record  -  carrying 
spindle  C  by  hand  a  motor  is  provided.  This 
is  shown  diagrammatically  in  the  form  of  a 
clockwork-train  L,driven  from  a  spring  which 

60  can  be  wound  up  by  a  key  L'.  This  train 
drives  a  spindle  M,  upon  which  a  similar  pul- 

ley M'  is  mounted,  and  this  pulley  drives, 
through  a  light  belt  N,  a  pulley  O,  rotatably 
mounted  on  the  bearing-strip  B.     The  record- 

70 

75 

90 

carrying  spindle  C  is  provided  with  a  pulley  65 
C,  having  a  friction-surface  C^  formed,  say, 
by  a  band  of  soft  rubber,  and  when  the  rec- 

ord-spindle is  in  place  in  its  bearing  B'  this  is 
brought  into  frictional  engagement  with  the 
pulley  O.     Preferably  the  clockwork-train  is 
started  and  stopped  automatically  by  the  clos- 

ing and  opening  of  the  lid,  and  this  is  con- 
veniently accomplished  by  providing  the  spin- 

dle M  with  a  brake-pulley  M^  against  which 
a  pivoted  brake-lever  P  is  brought  when  the 
lid  is  opened  through  the  action  of  a  spring 

P'.     When  the  lid  is  closed,  a  rod  P^  project- 
ing upward  from  the  free  end  of  the  brake-* 

lever  P,  is  depi'essed  and  releasing  the  brake-     ■ 
pulley  M^  allows  the  clockwork-train  to  start  80 
and  to  rotate  the  record-carrying  spindle. 

A  separate  starting  and  stopping  mechan- 
ism may  be  provided  instead  of  the  automatic 

device,  if  desired. 

In  graphophones  according  to  this  inven-  85 
tion  it  is  found  to  be  desirable  to  make  open- 

ings in  the  containing-box.  Such  openings 
are  shown  at  A*  in  Fig.  7,  and  it  will  be  un- derstood that  the  construction  illustrated  in 
Figs.  1  to  6  may  also  be  furnished  with  them. 

What  I  claim  as  my  invention,  and  desire  to 

secure  by  Letters  Patent,  is — 
1.  A  graphophone  comprising  a  box,  a  rec- 

ord mounted  within  the  box,  a  licl  to  the  box 

adapted  to  act  as  a  diaphragm,  a  stylus-car-  95 
rying  arm  pivoted  to  said  lid  and  disposedso 
that  when  the  lid  is  closed  the  stylu?  rests  in  an 
operative  position  ujion  the  record  and  means 
for  rotating  the  record. 

2.  A  graphophone  comprising  a  box,  arec-  100 
ord  mounted  within  the  box,  a  lid  to  the  box 

adapted  to  act  as  a  diaphragm,  a  stylus-car- 
rying arm  pivoted  to  said  lid  and  disposed  so 

that  when  the  lid  is  closed  the  stylus  rests 
upon  the  record,  a  weight  pivoted  to  said  arm 
and  means  for  rotating  the  record. 

3.  A  graphophone  comprising  a  box,  slotted 
bearings  within  said  box,  a  spindle  mounted 
in  said  bearings,  record-supporting  disks  upon 
the  spindle,  a  record,  a  lid  to  the  box  adapted 
to  act  as  a  diaphragm,  a  stylus-carrying  arm 
pivoted  to  said  lid  and  disposed  so  that  when 
the  lid  is  closed  the  stylus  rests  in  an  operative 

position  upon  the  record,  and  means  for  ro- 
tating the  record-can-ying  spindle. 

4.  A  graphophone  comprising  a  box,  slotted 
bearings  within  said  box,  a  spindle  mounted 
in  said  bearings,  record-supporting  disks  upon 
the  spindle,  a  record,  a  lid  to  the  box  adapted 
to  act  as  a  diaphragm,  a  stylus-carrying  arm 
pivoted  to  said  lid  and  disposed  so  that  when 
the  lid  is  closed  the  stylus  rests  in  an  operative 

position  upon  the  record,  a  stop  to  automat- 
ically determine  the  starting  position  of  the 

stylus-arm,  and  means  for  rotating  the  record- 
carrying  spindle. 

5.  A  graphophone  comprising  a  box,  slotted 
bearings  within  said  box,  a  si^indle  mounted 
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in  said  bearings,  record-supporting  disks  upon 
the  spindle,  a  record,  a  lid  to  the  box  adapted 
to  act  as  a  diaphragm,  a  stylus-carrying  arm 
pivoted  to  said  lid  and  disposed  so  that  when 
the  lid  is  closed  the  stylus  rests  in  an  operative 
position  upon  the  record,  a  stop  to  automat- 

ically determine  the  starting  position  of  the 
stylus-arm,  a  retaining-catch  to  hold  the  arm 
out  of  engagement  with  the  record,  a  motor 
within  the  box,  operative  connections  between 
the  motor  and  the  record -carrying  spindle 

and  means  whereby  the  motor  is  automatically 
started  and  stopped  by  the  closing  and  open- 

ing of  the  lid. 
In  testimony  whereof  I  have  signed  my  name 

to  this  specification  in  the  pi"esence  of  two  sub- 
scribing witnesses. 

WALTER  C.  RUNGE. 

Witnesses: 
Archd.  J.  French, 
Harry  B.  Bridges. 

IS 
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No.  757,322. Patented  April  12,  1904. 

United  States  Patent  Office, 

THEODOR  LHOTA,  OF  VIENNA,  AUSTRIA-HUNGARY. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  757,322,  dated  April  12,  1904. 

Application  filed  July  1,  1903.    Serial  No.  163,975.    (No  model.) 

To  all  ivhom,  it  may  concern: 

Be  it  known  that  I,  Theodor  Lhota,  a  sub- 
ject of  the  Emperor  of  Austria-Hungary,  re- 

siding at  Vienna,  Austria-Hungary,  have  in- 
vented certain  new  and  useful  Improvements 

in  Phonographs,  more  especially  toy  phono- 
graphs; and  I  do  hereby  declare  the  following 

to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled  in 
the  art  to  which  it  appertains  to  make  and  use 
the  same. 

I  This  invention  relates  to  an  improvement  in 
toy  phonographs. 

The  improvement  consists  in  the  rotary  disk 
15  that  supports   the   phonogram  -  plate  being 

\      made  in  the  form  of  a  hollow  body — for  ex- 
ample, a  box  or  drum.     This  is  of  advantage 

in  connection  with  the  sounding  effect.     The 
cover  of  the  hollow  body  may  be  made  re- 

20  movable,  so  that  it  may  also  be  used  for  stor- 
ing the  phonogram-plates  or  in  the  case  of 

toy  phonographs  as  a  receptacle  for  articles 
of  confectionery  or  the  like.  The  hollow 
body  may  be  rotated  in  the  manner  hitherto 

25  employed  in  connection  with  the  rotary  disks 
of  small  phonographs — viz.,  by  means  of  a 
crank  -  shaft  which  is  fixed  to  the  vertical 
shaft.  It  is  desirable  that  the  crank -shaft 
should   be   mounted  horizontally  in  the  ar- 

30  rangement,  as  shown  by  way  of  example  in 
the  accompanying  drawings  of  the  phono- 
grapli. 

Figure  1  is  a  side  view  of  the  plionograph; 
Fig.  2,  a  plan  of  the  same;  Fig.  3,  a  plan  of 

35  the  base  of  the  phonograph;  Fig.  4,  a  vertical 
section  through  the  same. 

The  vertical  spindle  h  is  fixed  in  the  middle 
of  the  base  «,  Figs.  3  and  4.  The  crank-shaft 
c  is  mounted  horizontally  or  somewhat  ob- 

40  liquely  to  or  in  tlie  base  of  the  phonograph 
and  is  actuated  by  tlie  crank-arm  d,  fixed 
thereon  and  provided  with  a  rotary  handle  e. 
At  the  otlier  end  of  the  crank-shaft  is  the  disk 
/.    On  the  spindle  h  the  box  g  is  placed  and  has 

45  a  liole  in  the  middle  of  the  bottom  and  a  cen- 
tral tube,  by  means  of  which  the  necessary 

guiding  of  the  rotary  box  is  insured.  The 
cover  h  of  this  box,  on  whicli  the  phonogram- 
plates  are  laid,  has  an  elevation  in  the  middle 

50  which  enters  a  central  hole  of  corresponding 

size  in  the  plates,  and  thus  keeps  them  in  po- 
sition. The  box  g  is  arched  somewhat  at  the 

bottom.  The  box  is  rotated  by  means  of  the 

disk./,  which  is  composed  of  india-rubber  or 
the  lilve,  and  when  the  crank-shaft  is  rotated  55 
rotates  the  box  around  the  spindle  h  through 
friction.  The  plate  i  rotates  with  the  box, 
and  in  consequence  of  tliis  tlae  recording-pin 
slides  uniformly  over  the  spirally-arranged 
sound-grooves  without  meeting  with  any  re-  60 
sistance. 

It  will  be  seen  that  the  hollow  body  g,  with 
its  cover  A,  can  be  most  conveniently  used  as 
a  receptacle,  besides  which  it  acts  in  the  sim- 

plest manner  as  a  rotary  disk,  which,  however,  65 
would  not  be  the  case  if  the  rotary  crank- 

shaft were  arranged  vertically  on  the  cover. 
Having  now  particularly  described  and  as- 

certained the  nature  of  my  said  invention  and 
in  what  manner  the  same  is  to  be  performed,   70 
I  declare  that  what  I  claim  is — 

1.  As  an  improved  article  of  manufacture, 
a  support  for  a  phonograph-plate  comprising 
a  rotatable  hollow  body  in  the  form  of  a  box 
or  drum  and  a  removable  cover  for  said  body  75 
on  which  the  plate  is  designed  to  rest. 

2.  As  an  improved  article  of  manufacture 
a  support  for  a  phonograph-plate,  comprising 
a  rotary  hollow  drum,  arched  at  its  lower  end, 
and  a  removable  cover  for  said  drum,  as  set  80 
forth. 

3.  As  an  improved  article  of  manufacture 
a  support  for  a  phonograph-plate,  comprising 
a  rotary  hollow  drum  arched  at  the  bottom, 
and  a  removable  cover  for  said  drum  having  85 
means  to  enter  the  holes  in  the  plates  and  keep 
them  in  position  within  the  drum. 

4.  Tlie  combination  with  the  foot-piece  and 
a  vertical  spindle  mounted  therein,  of  a  hol- 

low drum  on  said  spindle,  a  horizontal  crank-  90 
shaft, means  for  actuating  the  same,  and  means 
on  said  crank-shaft  and  movable  therewith  for 
f  rictionally  revolving  the  said  drum  about  its 
spindle,  as  set  forth. 

In  witness  whereof  I  have  hereunto  set  my  95 
hand  in  presence  of  two  witnesses. 

THEODOR  LHOTA. 
Witnesses: 

Alvesto  S.  Hogue, 
August  Fugger. 
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No.  757,867. Patented  April  19,  1904. 

United  States  Patent  Office. 

AUGUSTIN   HAMON,   OF  NEUILLY-SUR-SEINE,   FRANCE. 

APPARATUS  FOR  CASTING  CYLINDERS  FOR  PHONOGRAPHS  OR  THE  LIKE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  757,867,  dated  April  19,  1904. 

Application  filed  October  31,  1903.    Serial  No.  179,335.    <  No  model.) 

To  all  luhom  it  may  concern: 

Be  it  known  that  I,  Augustin  HAMON,a  citi- 
zen of  the  French  Republic,  residing  at  9  Rue 

Garnier,  Neuilly-sur-Seine,  France,  have  in- 
5  vented  certain  new  and  useful  Improvements 

in  Apparatus  for  Casting  Cylinders  for  Phono- 
graphs or  the  Like,  of  which  the  following  is 

a  specification. 
This  invention  relates  to  apparatus  for  cast- 

10  ing  cylinders  for  phonograplis,  gramophone,s, 
and  the  like,  and  has  for  its  object  to  enable  a 
number  of  cylinders  to  be  luanufactiired  si- 
nudtaneously  in  one  appai-atus  and  to  produce 
such  cylinders  of  a  regular  thickness  and  den- 

15  sity  and  entirely  free  from  air-holes. 
To  this  end  and  according  to  this  invention 

tlie  apparatus  comprises  a  series  of  four  or 
more  molds  carried  by  a  table  and  capable  of 
being  reciprocated   vertically  in   a   suitable 

20  frame,  said  molds  being  surmounted  by  a  dish 
or  tray  containing  the  molten  wax  or  other  ma- 

terial of  which  the  cylinder's  are  to  be  made. 
A  series  of  cores  and  tubes  or  .sockets,  the  up- 

pei'  edges  of  which  form  the  bottoms  of  the 
25  molds,  ai'c  provided  corresponding  in  number 

to  the  molds,one  being  ari-anged  concenti'ically 
within  each  mold,  each  core  being  provided 
with  a  helical  groove  or  its  equivalent. 

A  rotary  movement  and  a  rectilinear  move- 
30  nient  may  be  simultaneously  imparted  to  the 

coi'es  by  any  suitalile  mechanism,  and  the  cyl- 
inders are  cast  by  the  relative  displacenierit  of 

the  molds  and  said  cores. 

In  order  that  my  invention  may  be  fully  un- 
35  derstood,  1  shall  now  describe  the  same  with 

reference  to  the  accomi)anying  drawings,  of 
which — 

Figure  1  is  a  side  elevation  of  one  construc- 
tion of  the  apparatus,  showing  the  position  of 

40  the  several  parts  before  the  casting  ojieration. 
Fig.  2  illustrates  the  upper  part  of  the  appa- 

ratus, showing  the  respective  position  of  the 
molds  and  cores  after  the  casting  operation. 
Fig.  3  is  a  plan  view  of  the  core-operating  gear. 

45  Fig.  4  is  a  plan  view  of  the  mold  -  operating 
gear.  Fig.  5  shows,  on  an  enlarged  scale,  one 
of  the  molds  with  its  core  in  its  respective 
position  after  the  casting  o])eration.  Fig.  6 
is  a  toi)  view  of  a  cap  placed  on  the  core, 

50  tiie  purpose  of  which  is  to  automatically  sep- 

arate the  cast  cylinder  from  the  wax  remain- 
ing in  the  tray.  Fig.  7  is  a  side  elevation,  with 

sectional  parts,  of  a  modified  form  of  the  ap- 

paratus. Referring  first  to  Figs.  1  and  2,  the  apparatus  5  5 
comprises  three  stationary  tables  a  h  c, rigidly 
secured  together  by  means  of  bolts  d  and  posts 

(\  forming  part  of  the  frame  of  the  apparatus.' 
A  movable  table ./'  is  provided,  which  is  car- 

ried on  two  vertical  rods  g,  having  a  threaded  60 
part  A,  which  fits  into  a  nut  /,  secured  to  the 

table  J,  said  rod  ending  in  a  square  part  /',  ca- 
pable of  sliding  in  corresponding  square  holes 

provided  in  the  boss  of  two  pinions  ///,  .secured 
to  the  lowermost  table  <i.  The  pinions  in  mesh  65 
with  a  central  gearing  -  wheel ;/,  Figs.  1  and  4, 
and  these  wheels  are  operated  from  the  crank 
;;  and  bevel-wheels  o  o.  When  the  pinions  m, 
III  are  rotated,  a  rotary  movement  simultane- 

ously with  a  longitudinal  movement  is  im-  7° 

parted  to  the  rods  (/  and  />,  so  that  the  table/' will  rise  or  fall  as  the  pinions  are  rotated  in 

one  or  the  other  direction.  On  the  table./" are 
placed  the  molds  r/,  which  may  be  four  in 
number,  and  over  these  molds  is  a  tray  /•  for  the  7  5 
molten  wax,  said  tray  being  secured  to  the  ta- 

ble f  by  means  of  the  bolts  or  tie-rods  S.  On 

one  side  of  the  table /'is  secured  a  support 
on  which  rests  a  receiver  t'  for  the  wax  and 
means  for  melting  this  substance,  which  may  80 
bedeli\ered  into  the  tray  /•  through  the  cock 
II.  C'Oncentrically  to  the  molds  are  arranged 
the  cores  /",  the  outei'  surface  of  which  is  pro- 

vided with  helical  grooves,  which  ai"e  intended 
to  form  the  inner  helical  ribs  generally  used  85 
in  phonograph-cylinders  and  also  to  enable 
the  cores  of  being  easily  removed  from  the 
cylinders  when  cast  without  any  risk  of  break- 

ing the  same.  Each  of  these  cores  is  guided 
in  h  socket  .r,  which  forms  the  bottom  of  the  90 
mold,  Fig.  5,  and  .said  cores  extend  down- 

ward in  the  form  of  threaded  rods  //,  fitting 
into  nuts  z  on  the  table  c,  and  the  threaded 
rods  end  in  the  same  manner  as  the  rods  h  in 
square  rods  1,  adapted  to  slide  in  .square  holes  95 
in  the  boss  of  pinions  2  on  the  table  h.  These 
pinions,  which  are  four  in  number,  mesh  with 
a  central  gearing-wheel  3,  secured  to  the  up- 

per end  of  a  \ertical  shaft  4,  to  which  a  ro- 
tary movement  may  be  imparted  by  means  100 
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of  bevel-wheels  5  and  crank  6.  In  this  man- 
ner a  rotation  is  simultaneously  imparted  to 

the  four  cores,  and  in  order  to  allow  the  latter 

of  being-  unscrewed  from  the  cylinders  the 
5  pitch  of  the  helical  grooves  of  the  cores  is  the 

same  as  that  of  the  threads  y. 
One  of  the  features  of  this  invention  consists 

in  providing  each  core  at  its  upper  end  with  a 
square  hole,  in  which  engages  the  square  tail 

lo  end  8  of  a  cap  9  to  be  placed  upon  the  core. 
Said  caps  9,  Fig.  6,  are  formed  with  a  series 
of  peripheral  notches  10,  having  sharp  edges 
for  the  purpose  of  separating  the  cast  cylin- 

der from  the  wax  remaining  in  the  tray,  as 
15  will  be  hereinafter  explained. 

The  apparatus  woi'ks  as  follows:  The  oper- 
ator first  places  the  apparatus  in  tha  position 

shown  by  Fig\  1,  in  which  the  movable  table 
./  is  lowered  and  rests  on  the  stationary  table 

20  c^  while  the  cores  v  are  raised.  The  cock  ?/  is 
then  opened,  and  melted  wax  contained  in  the 
receiver  t  is  allowed  to  flow  into  the  tray  r. 
The  crank  ̂ j  is  then  turned  so  as  to  raise  the 
table ./,  with  the  molds  (7,  which  are  going  to 

25  surround  tlj^e  cores.  The  liquid  substance 
contained  in  the  tray  fills  the  space  which  be- 

comes formed  between  the  molds  and  the 
cores,  and  in  this  manner  the  cylinders  are 
cast.     It  is  understood  that  bj^  this  means  no 

30  air-bubbles  are  formed,  and  consequently  there 
are  no  air-holes  in  the  finished  cylinder,  as 
often  occurs  with  the  casting  processes  hither- 

to in  use.  After  the  wax  is  sufficiently  cooled 
the  crank  6  is  rotated  in  a  suitable  direction 

35  to  lower  the  cores  and  unscrew  the  same  from 

the  cylinders;  but  at  the  beginning  of  the  ro- 
tation the  sharp  edges  of  the  caps  act  to  sepa- 

rate the  cylinders  from  the  wax  which  re- 
mains in  the  tray,  and  at  the  same  time  these 

40  sharp  or  cutting  edges  cut  clean  the  upper 
parts  of  the  cylinders.  When  the  cores  are 
completely  lowered,  the  cylinders,  with  the 
caps,  are  removed  from  the  molds  in  any  con- 

venient manner.     The  cores  are  then  raised 

45  in  the  position  shown  in  Fig-.  1,  and  the  ap- 
paratus is  ready  for  the  next  operation. 

This  apparatus  also  may  be  built  up  in  the 
modified  form  shown  in  Fig.  7  without  de- 

parting from  the  principle  of  the  present  in- 
50  vention,  the  sole  difference  being  that  the 

molds  are  held  stationary  and  that  the  mov- 
able parts  of  the  apparatus  are  the  cores  and 

the  sockets  which  form  the  bottom  of  the 
molds.     In  this  figure  the  same  references  are 

55  used  as  in  the  foregoing  figures.  The  mol'ds 
(7,  which  support  the  tray  r,  are  mounted  on 

the  table ./",  which  in  this  case  instead  of  be- 
ing movable  is  stationary  and  is  rigidly  se- 

cured to  the  table  c  by  means  of  the  bolts  (X 
60  or  posts.  The  cores  ?',  which  are  movable 

concentrically  to  the  molds,  are  secured  to  the 
upper  end  of  threaded  rods  y  with  square 
parts  1,  and  they  can  receive  a  simultaneous 
rotary  movement  and  longitudinal  movement 

65  from  the  gear  2  3,  operated  by  the  shaft  4  and 

bevel-wheels  5.  The  sockets  ;r,  which  form 
the  bottom  of  the  molds,  are  in  form  of  sleeves 
adapted  to  fill  the  free  space  between  the  molds 
and  the  cores,  and  they  are  secured  to  or  in 
one  piece  with  a  movable  table  12,  to  which 
up-and-down  movements  may  be  imparted  by 
any  convenient  mechanism.  This  may  be  ef- 

fected, for  example,  by  supporting  said  table 
12  on  stay-rods  17,  which  are  guided  vertically 
in  the  table  c  and  attached  at  their  lower  end 
to  the  levers  16,  keyed  on  a  shaft  14,  supported 
in  bearings  15  of  the  frame  e  of  the  machine, 
a  hand-lever  13  being  secured  to  the  outer  end 
of  the  shaft  14  for  the  purpose  of  imparting 

to  the  same  a  reciprocating  angular  displace- 
ment. 

The  apparatus  works  as  follows:  The  sev- 
eral parts  being  in  the  position  shown  on  the 

left  side  of  Fig.  7 — say  the  cores  and  the  sleeve 
'X  being  raised  up  to  the  upper  edg'e  of  the 
molds  and  the  caps  (not  shown)  being  placed 
upon  the  cores — melted  wax  is  poured  in  the 
tray  /■.  The  sleeves  ,/"  then  are  lowered  by  op- 

erating the  hancl-lever  13  and  brought  in  the 
position  shown  in  the  right-hand  side  of  Fig.  7. 
The  wax  fills  the  annular  space  between  the 
molds  and  the  cores,  so  that  the  cylinders  are 
cast  in  the  same  manner  as  in  the  foregoing 
device.  When  the  wax  is  cooled  down,  the 
cores  are  lowered  by  means  of  the  gear  2  3  4  5, 
and  finally  the  sleeves  x  are  raised  again,  and 
the  cylinders,  which  are  now  finished,  project 
from  the  tray  r  and  can  be  easily  removed 
from  the  machine. 

Having  now  particularly  described  and  as- 
'certained  the  nature  of  my  invention  and  in 
what  manner  it  is  to  be  performed,  1  declare 
that  what  I  claim  is  — 

1.  The  combination  with  a  mold  and  a  core 
within  the  same  peripherally  grooved,  and 
mechanism  connected  therewith  for  effecting 
positively  the  movement  of  one  of  said  parts 
in  the  direction  of  its  length  with  respect  to 
the  companion  part. 

2.  The  combination  with  a  mold  and  a  core 
within  the  same  peripherally  grooved,  and 
mechanism  connected  therewith  for  causing 
positively  the  reciprocation  of  one  of  said 
parts  with  respect  to  the  companion  part. 

3.  An  apparatus  of  the  character  described, 
consisting  of  a  mold,  a  grooved  core  within 
the  same,  and  mechanism  connected  therewith 
for  effecting  positively  the  rotation  of  said 
core  and  simultaneously  moving  it  in  the  di- 

rection of  its  length. 

4.  In  an  apparatus  of  the  character  de- 
scribed, a  mold,  a  grooved  core  within  and 

concentric  to  the  mold,  a  cutting  member  car- 
ried by  said  core  for  the  purpose  of  cutting 

clean  the  edge  of  the  finished  cylinder. 

5.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  cylindrical  mold, 

a  helical  grooved  core  within  the  mold,  a  cut- 
ting member  carried  by  the  core  for  cutting 

clean  the  upper  edge  of  the  finished  cylinder, 
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and  means  for  rotating-  and  reciprocating  the 
core. 

6.  An  apparatus  for  casting  cylinders  for 
phonographs  and  the  like,  consisting  of  a  mold, 

5  a  grooved  core  within  and  concentric  to  the 
mold,  a  tray  supported  by.  the  mold,  mechan- 

ism for  imparting  a  rotary  and  reciprocating 
movement  to  the  core,  means  for  actuating 
said  mechanism,  and  means  for  cutting  clean 

lo  the  upper  edge  of  the  cylinder  when  cast. 
7.  An  apparatus  of  the  character  described, 

a  cylindrical  mold,  a  helical  grooved  core  with- 
in the  mold  and  a  cap  on  said  core  having  a 

square-shaped  tail  end  engaging  a  square  hole 
15  of  the  core  and  sharp  edges  for  the  purpose 

of  cutting  clean  the  upper  edge  of  the  finished 
cylinder. 

8.  An  apparatus  of  the  character  described, 
consisting  of  a  series  of  cylindrical  molds, 

20  helical  grooved  cores  within  and  concentric  to 
the  molds,  and  means  for  advancing  said  cores 
consisting  of  vertical  threaded  rods  and  rela- 

tively fixed  nuts  on  each  of  said  rods  in  com- 
liination  with  a  gear  mechanism  and  a  hand- 

25  operated  crank. 
9.  In  an  apparatus  of  the  character  de- 

scribed, the  combination  of  molds,  helical 
grooved  cores  within  the  molds,  a  tray  carried 
l)y  said  molds  for  the  reception  of  the  molten 

30  wax,  means  for  impairing  to  the  cores  a  ro- 
tary and  reciprocating  movement,  and  means 

for  cutting  clean  the  upper  edge  of  the  cylin- 
der when  cast. 

10.  In  an  apparatus  for  casting  cylinders 
35  for  phonographs  and  the  like,  the  combination 

of  cylindrical  molds,  helical  grooved  cores 
within  and  concentric  to  the  molds,  sockets 
forming  the  bottom  of  the  molds  between  the 
molds  and  the  cores,  a  tray  for  receiving  the 

40  molten  wax  supported  by  the  molds,  means 
for  im])ai-ting  to  the  cores  a  rotary  and  recip- 

rocating movement,  and  means  for  cutting- 
clean  the  upper  edge  of  thecylinderwhen  cast. 

11.  An  apparatus  of  the  character  descri  bed, 
45  a  series  of  cylindrical  molds,  helical  grooved 

cores  within  and  concentric  to  the  molds,  ver- 
tical reciprocating  sleeves  between  the  molds 

and  the  cores,  and  means  for  imparting  either 

to  the  cores  oi-  the  sleeves  vertical  reciprocat- 
50  ing  movement. 

V2.  An  apparatus  of  the  character  described,- 
a  series  of  stationary  cylindrical  molds  in  con- 

nection with  a  tray  for  the  wax,  helical  grooved 
cores  within  the  said  molds,  means  for  moving 

55  said  cores  up  and  down,  a  series  of  sleeves  in 
the  annular  space  between  the  molds  and  the 
cores,  and  means  for  reciprocating  said  sleeves. 

13.  An  apparatus  of  the  character  described, 
a  series  of  stationary  cylindrical  molds  in  con- 

nection with  a  tray  for  the  wax,  helical  grooved  60 

cores  within  the  said  molds,  means  for  moving- 
said  cores  up  and  down,  a  series  of  sleeves  in 
the  annular  space  between  the  molds  and  the 
cores,  and  means  for  reciprocating  said  sleeves 
consisting  of  vertically-guided  stay-rods,  and  65 
levers  at  the  lower  end  of  said  rods,  a  shaft 

for  receiving  said  levers  and  a  hand-lever  for 
operating  said  shaft. 

14.  In  an  apparatus  of  the  character  de- 
scribed, a  mold,  a  grooved  core  within  the  70 

mold,  a  vertically  -  reciprocating  sleeve  be- 
tween the  mold  and  the  core,  and  means  for 

independently  operating  the  core  and  the 
sleeve. 

15.  An  apparatus  of  the  character  described,  75 
a  series  of  cylindrical  molds,  helical  grooved 
cores  within  the  molds,  a  cutting  member  car- 

ried by  each  of  the  cores  for  cutting  clean  the 
upper  edge  of  the  finished  cylinder,  means  for 
reciprocating  said  cores,  a  series  of  sleeves  in  80 
the  annular  space  between  the  molds  and  the 
cores,  and  means  for  independently  operating 
each  of  said  sleeves  in  opposite  directions 
from  one  another. 

16.  An  apparatus  of  the  character  described,   85 
a  series  of  stationary  cylindrical  molds  in  con- 

nection with  a  tray  for  the  wax,  helical  grooved 
cores  w'ithin  and  concentrically  to  said  molds, 
means  for  reciprocating  said  cores,  a  series 
of  sleeves  in  the  annular  spaces  between  the  90 
molds  and  cores,  having  cutting  members  car- 

ried by  each  of  said  cores  for  cutting  clean 
the  upper  edge  of  the  finished  cylinder  and 
means  for  reciprocating  each  of  said  sleeves 
for  ejecting  the  finished  cylinder.  95 

17.  An  apparatus  of  the  character  described 
consisting  of  a  mold,  a  grooved  core  within 
the  mold,  a  cutting  member  carried  by  the 
said  core,  means  for  reciprocating  the  said 

core  and  means  for  ejecting  the  finished  cyl-  100 
inder  from  the  mold. 

18.  An  apparatus  of  the  character  described, 
consisting  of  a  series  of  molds,  helical  grooved 
cores  within  and  concentric  to  the  molds,  acut- 
ting  member  carried  lj.\'  each  of  said  cores,  105 
means  for  rotating  and  recii)rocating  the  said 

cores,  a  series  of  movable  sleeves  in  the  annu- 
lar spaces  between  the  molds  and  the  cores, 

and  means  for  moving  said  sleeves  for  eject- 
ing the  cylinder  wlien  cast.  no 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit-  , 
nesses. 

AUGUSTIN  HAMON. 

Witnesses: 
Augustus  E.  Ingram, 
Alfred  Frey. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edavard  T.  Palmer,  a 

citizen  of  the  United  States,  residing  at  Phila- 
delphia, county  of  Philadelphia,  and  State  of 

Pennsylvania,  have  invented  a  certain  new  and 
useful  Improvement  in  Talking-Machines,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  a  new  and  useful 

improvement  in  phonographic  machines,  and 
has  for  its  object  to  provide  a  machine  for  re- 

producing the  sounds  from  a  record,  the  ma- 
chine to  be  so  constructed  as  to  be  sold  at  a 

comparatively  low  price  and  yet  be  very 
effective  in  reproducing  the  sounds  from  the 
record. 

With  these  ends  in  view  this  invention  con- 
sists in  the  details  of  construction  and  combi- 

nation of  elements  hereinafter  set  forth  and 
tlien  specifically  designated  by  the  claims. 

In  order  that  those  skilled  in  the  art  to 

which  this  invention  appertains  may  under- 
.stand  how  to  make  and  use  the  same,  the  con- 

struction and  operation  will  now  be  described 
in  detail,  referring  to  the  accompanying  draw- 

ings, forming  a  part  of  this  specification,  in 

which — 
Figure  1  represents  a  side  elevation  of  the 

machine;  Fig.  2,  a  plan  view  of  the  same;  Fig. 
3,  a  side  elevation  of  the  arm  and  needle  which 

30  rests  upon  the  record;  Fig.  4,  a  section  on  the 
line  4  4  of  Fig.  3;  Fig.  5,  a  section  on  the  line 
5  5  of  Fig.  2. 

In  all  phonographic  machines  for  reproduc- 
ing sound  from  a  disk  record  the  machines 

35  are  expensive,  and  therefore  cannot  be  pui-- 
chased  by  persons  of  limited  means.  There- 

fore I  have  provided  a  machine  which  can  be 
made  and  sold  at  a  comparatively  low  price 
and  is  intended  as  a  toy,  but  will  reproduce 

40  the  sounds  nearly  if  not  quite  as  well  as  the 
more  expensive  machines. 

A  represents  the  case  in  which  the  machine 
may  be  held. 

B  represents  a  base  provided  with  a  spindle 
upon  which  the  disk  C  is  held. 

D  is  a  thumb -screw  for  securing  the  disk 
upon  the  spindle. 

E  is  a  crank  also  secured  to  the  disk  by  the 
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thumb-screw,  whereby  the  disk  record  may 
be  turned  by  hand  or  otherwise. 

F  is  a  lilock  secured  to  the  bottom  of  the 

case  A,  and  this  block  is  provided  with  a  ver- 
tical hole  in  which  the  pin  G  is  adapted  to  fit. 

The  upper  end  of  the  pin  G  is  formed  as  in- 
dicated at  G',  and  between  the  prongs  of  the  55 

form  the  arms  H  are  pivoted  by  means  of 
pointed  screws  I  or  otherwise  which  pass 
through  the  prongs  and  into  cavities  upon  each 
side  of  the  arm.  Thus  the  arm  H  is  pivoted 
both  horizontally  and  vertically. 

J  represents  the  horn,  which  is  preferably 
made  of  paper,  but  may  be  made  of  celluloid 
or  any  other  suitable  material,  and  the  smaller 
end  of  this  horn  is  secured  in  any  suitable 
manner  to  the  outer  end  of  the  arm  H.  In  the 
drawings  the  arm  H  is  shown  bifurcated  at 
the  end  and  the  smaller  end  of  the  horn  thrust 

between  the  two  prongs.  Tlie  arm  H  is  pref- 
erably made  of  wood,  but  can  be  made  of  any 

other  suitable  material,  such  as  metal,  hard  70 
rubber,  &c. 

K  is  the  needle-socket,  which  is  set  part  way 
into  the  outer  end  of  one  of  the  prongs  of  the 
arm  H  and  is  set  at  an  angle,  as  shown  in 
Fig.  1.  75 

L  represents  the  needle,  which  is  secured  in 
the  socket  by  a  set-screw  M. 

The  lines  which  are  cut  in  the  disk  record, 
as  is  well  known,  are  cut  spirally,  and  the 

needle  l.ying  within  these  lines  will  begradu-  80 
ally  moved  toward  the  center  as  the  disk  rec- 

ord is  revolved.  Thus  in  my  machine  it  is 
only  necessary  to  secure  any  of  the  standard 
disk  records  to  the  spindle  of  the  base  B. 
Then  by  inserting  the  pin  G  into  the  hole  in  85 
the  block  F  and  allowing  the  needle  to  rest 
near  the  periphery  of  the  record  and  by  turn- 

ing the  record  in  the  direction  of  the  arrow 
in  Fig.  2  the  needle  will  follow  the  lines  and 
swing  upon  the  pin  G  toward  the  center  of 
the  record  until  the  record  has  been  entirely 
played,  and  the  vibrations  will  be  transmitted 
through  the  needle  to  the  arm  and  horn,  so 
as  to  reproduce  the  sound. 

Of  course  I  am  aware  that  the  same  gen- 
eral principle  of  all  disk-record  macliines  is 
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utilized  by  me  in  this  machine;  but  I  do  not 
wish  to  claim  the  principle  broadly,  but  only 
wish  to  claim  my  particular  construction, 
which  enables  me  to  do  away  with  the  sound- 

5  box  and  manufacture  the  machine  at  a  com- 
paratively small  cost,  and  I  do  not  wish  to  be 

limited  to  the  exact  construction  here  shown, 
as  slight  modifications  could  be  made  without 
departing  from  the  spirit  of  my  invention, 

lo  Having  thus  fully  described  my  invention, 
what  I  claim  as  new  and  useful  is — 

1.  In  a  phonographic  machine,  the  combi- 
nation of  a  disk  record  mounted  so  as  to  ro- 

tate upon  a  vertical  spindle,  a  crank  for  turn- 
^5  ing  the  same,  a  block  located  stationary  be- 

yond the  periphery  of  the  disk,  a  pin  fitting 
loosely  within  a  vertical  hole  in  the  block,  the 
upper  end  of  the  pin  being  bifurcated,  an  arm, 
one  end  of  which  is  pivoted  between  the  prongs 

2o  of  the  bifurcated  end  of  the  pin  so  that  said 
arm  will  swing  vertically,  the  outer  end  of 
the  arm  being  bifurcated,  a  horn,  the  smaller 
end  of  which  is  held  between  the  prongs  of 
the  bifurcated  end  of  the  arm,  a  removable 
needle  secured  at  the  outer  end  of  one  of  the 
prongs  of  the  arm  at  an  angle  and  adapted  to 
rest  upon  the  record,  as  specified. 

2.  In  a  phonographic  machine,  a  case,  a  base 
secured  to  the  bottom  of  the  case,  a  spindle 
extending  up  vertically  from  the  base,  a  disk 
record  secured  so  as  to  revolve  upon  said 
spindle,  a  thumb-screw  threaded  upon  the  up- 

2K 

3° 

per  end  of  the  spindle  for  securing  the  rec- 
ord in  place,  a  crank  connected  to  the  center 

of  the  record  for  turning  the  same,  a  block  35 
secured  to  the  bottom  of  the  case  outside  the 

periphery  of  the  record,  a  pin  fitting  verti- 
cally within  the  block  so  as  to  tiirn  within  the 

same,  the  upper  end  of  the  pin  being  bifur- 
cated, a  wooden  arm,  one  end  of  which  ex-  40 

tends  between  the  prongs  of  the  bifurcated 
end  of  the  pin,  pointed  screws  threaded  through 
the  prongs,  and  into  each  side  of  the  arm  so 
as  to  pivot  the  same,  the  outer  end  of  the  arm 
being  bifurcated,  a  paper  horn,  the  smaller  45 
end  of  which  is  thrust  and  held  between  the 

prongs  of  the  arm,  a  needle-socket  secured  at 
an  angle  in  the  outer  end  of  one  of  the  prongs 
of  the  arm,  a  needle  fitting  in  the  socket  and 
resting  upon  the  record,  and  a  set-screw  for  50 
securing  the  needle  in  the  socket,  as  specified. 

3.  A  sound-reproducing  machine  comprising 
a  swinging  fork  adapted  to  receive  and  trans- 

mit sound-vibrations,  and  a  horn  carried  by 
said  fork  and  adapted  to  receive  and  transmit  55 
sound-vibrations  transmitted  to  said  fork,  as 

specified. 
In  testimony  whereof  I  have  hereunto  affixed 

my  signature  in  the  presence  of  two  subscrib- 
ing witnesses. 

EDWARD  T.  PALMER. 
Witnesses: 

Mary  E.  Hamee, 
L.  W.  Morrison. 
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To  all  whoin  it  may  concern: 
Be  it  known  that  I,  Paul  Gabler,  a  subject 

of  the  King  of  Saxony,  and  a  resident  of  Leip- 
zig-Gohlis,  in  tlie  Kingdom  of  Saxony,  Ger- 

many, have  invented  certain  new  and  useful 
Improvements  in  Phonographs  and  the  Lilve, 
of  which  the  following  is  a  full,  clear,  and  ex- 

act description. 
The  present  invention  consists  of  a  device 

lo  for  automatically  changing  the  membrane-pin 
of  a  gramophone,  phonograph,  or  the  like, 
and  comprises  the  details  of  construction  here- 

inafter set  forth,  and  particularly  pointed  out 
in  the  claims. 

15  In  order  to  render  the  present  specitication 
easily  intelligible,  reference  is  had  to  the  ac- 

companying drawings,  in  which  similar  letters 
of  reference  denote  similar  parts  throughout 
the  several  views. 

20  Figure  1  is  a  front  elevation  of  the  device; 
Fig.  2,  an  end  elevation;  Fig.  3,  a  plan  of  the 
same.  Fig.  -i  is  a  view  of  the  device  seen 
from  underneath,  showing  the  pin-holder  in 
in  the  open  position;  and  Fig.  5  is  a  similar 

25  view  showing  the  same  closed  and  the  pin 
clamped  in  position. 

The  pin-holder  a,  which  is  connected  to  the 
membrane,  is  in ''the  form  of  a  tube  down 
which  a  pin  may  slide  and  in  the  lower  end 

30  of  which  the  said  pin  is  clamped  by  means  of 
a  ring  Z*,  mounted  to  rotate  on  the  end  of  the 
said  holder,  and  having  an  arm  r/ fast  thereon, 
by  means  of  which  the  said  ring  is  turned. 
The  said  ring  h  further  carries  a  spring  c,  ex- 

35  tending  across  the  lower  side  or  bottom  of 
the  tube  a  and  adapted  when  the  said  ring  is 
turned  on  the  tube  to  come  underneath  the 

lower  tube-orifice  and  prevent  the  pin  which 
has  just  been  allowed  to  slide  down  the  tube 

40  from  falling  out  before  it  has  been  properly 
clamped  in  the  holder  by  means  of  the  ring  Ij. 

To  the  neck  t^  of  the  sounding  -  box  /  a 
disk  g  is  attached,  which  is  adapted  to  be 
turned  on  the  said  neck,  and  the  said  ring  g 

45  can  ies  a  cam-nose  p,  hereinafter  described, 
and  an  arm  q,  having  a  horizontally-extend- 

ing foot  formed  on  its  outer  end.  When  the 
ring  g  is  revohed,  the  arm  q  strikes  the  arm 
d  of  the  clamping-ring  h  and  turns  the  same 

50  from  the  position  shown  in  Fig.  5  to  that  in 

55 

60 

Fig.  4,  and  vice  versa  when  tui*ned  back,  the 
said  arm  q  being  slotted  and  the  arm  d  lying 
in  the  slot. 

Fixed  to  the  upper  part  of  the  sound-bell/' 
is  a  plate  //,  extending  substantially  horizon- 

tally and  having  a  downwardly-extending  tu- 
bular prolongation,  as  at  h^  which  forms  a 

prolongation  of  the  tubular  holder  </,  but  does 
not  contact  directly  with  the  top  of  the  same, 
but  leaves  it  sufficient  pla.v  for  its  necessary 
vibi-ation  with  the  membrane.  To  the  center 
of  the  plate  li  a  pivot-pin  /  is  fixed,  extending 
upwai'dly,  and  on  this  pin  a  drum  ///  is  mount- 

ed to  rotate.  This  drum  ///  has  a  sei-ies  of 
perforations  in  its  bottom  close  to  the  periph-  65 
ery  of  the  same,  which  orifices  serve  to  con- 

tain each  a  reserve  membrane-pin.  The  bot- 
toms of  the  holes  n  are  closed  by  the  plate  h^ 

with  the  exception  of  the  orifice  which  lies 
above  the  tubular  extension  l\  and  the  exte- 

rior part  of  the  drum  is  provided  with  a  series 
of  ratchet-teeth,  which  may  be  operated  by  a 
spring-])awl  on  the  movement  of  the  ring  g. 

AA'hen  the  ring  g  is  moved,  the  cam -nose  p 
pushes  the  spring-pawl  n  back,  and  when  the 
ring  g  is  again  turned  back  the  spring-pawl 
turns  the  drum  just  far  enough  to  bring  the 
next  pin  over  the  extension  h  ready  for  the 
next  change. 

The  ring.^  maybe  oscillated  backward  and 
forward  by  any  suitable  means.  Thus,  for  in- 

stance, as  shown,  the  ring  may  be  pro\'ided 
with  teeth  around  a  part  of  its  circumference, 
and  a  segment  ti  may  engage  these  teeth,  said 

segment  being  mounted  on  the  sounding-box- 
supporting  part  .*?  on  a  pivot  t  and  may  be 
turned  back  and  forward  to  renew  the  pin  by 
means  of  a  handle. 

The  device  is  raanipulate'd  in  the  following 
manner:  When  the  pin  is  worn  or  damaged, 
the  handle  of  the  segment  is  turned  to  move 
the  ring  g  from  the  position  shown  in  Fig.  4 
to  that  shown  in  Fig.  5,  and  the  cam-nose  p 
simultaneously  pushes  back  the  pawl  0.  This 
first  movement  of  the  ring  g  turns  the  ring  h 
to  release  the  pin  which  had  hitherto  been 
clamped  in  the  holder  a  and  allows  the  same 
to  fall  out.  On  turning  the  ring  g  back  the 
spring-pawl  <>  shifts  the  drum  ///  and  brings  a 
new  pin  over  the  feed-tube  -(•.     This  pin  falls 
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down  the  same;  but  before  it  can  fall  out  at 
the  bottom  of  the  holder  a  the  plate  q  has 
passed  underneath  the  same,  and  as  this  plate 
passes  back  the  spring  c  holds  the  pin  fast  un- 

til the  total  return  movement  of  the  ring  g 
has  securely  fastened  the  substitute  pin  in  the 
holder. 

The  ring  g  might  be  moved  by  any  Suitable 
parts  of  the  device  automatically  instead  of 
by  hand;  but  the  manner  of  operating  the  de- 

vice is  immaterial. 

I  claim  as  my  invention — 
1.  A  device  in  connection  with  gramo- 

phones, phonographs  or  the  like,  for  auto- 
matically releasing  and  clamping  a  membrane- 

pin  in  the  holder,  comprising  the  combination 
of  a  pin-chute  above  the  pin-holder,  a  rotary 
drum  above  the  chute  to  bring  a  pin  over  the 
same  when  rotated  a  part  of  a  revolution,  an 
oscillatory  ring  mounted  on  the  neck  of  the 
sounding-box  and  means  in  connection  with 
the  same  for  releasing  the  pin  in  the  holder 
on  one  movement  of  its  oscillation,  and  for 

rotating  the  said  pin -drum  one  step  on  the 
backward  oscillation,  and  for  preventing  the 
fresh  pin  supplied  from  falling  out  at  the  end 
of  the  holder  until  it  is  properly  clamped  by 
the  said  return  movement  substantially  as  de- 
scribed. 

2.  In  a  device  of  the  class  specified,  the 
combination  of  a  pin -chute  mounted  above 
the  pin-holder,  a  clamping-ring  having  radi- 

ally-extending arm  on  the  pin-holder  to  clamp 
the  pin,  a  rotary  pin-carrying  drum  mounted 
above  the  chute,  and  an  oscillatory  ring 
mounted  on  the  neck  of  the  sounding -box, 
said  ring  having  an  arm  to  operate  the  clamp- 

ing-ring in  both  directions  when  oscillated, 
and  a  pawl  device  operated  by  said  ring  to 
bring  a  fresh  pin  over  the  chute  and  means  40 
in  connection  with  said  ring  for  preventing 
the  fresh  pin  from  falling  out  at  the  end  of 
the  holder  before  it  is  properly  clamped  in 
the  manner  and  for  the  purpose  substantially 
as  described.  45 

3.  In  a  device  of  the  class  specified,  the 
combination  of  a  pin-chute  n  mounted  above 
the  pin-holder,  a  clamping  -  ring  h  having  ra- 

dially-extending arm  d  to  clamp  the  pin  in 
the  holder,  a  pin -drum  mounted  above  the  50 
chute  and  having  the  pins  arranged  therein 
in  proximity  to  its  periphery,  a  ratchet-wheel 
fast  on  said  drum,  a  ring  g  mounted  on  the 
neck  of  the  sounding-board,  an  arm  q  on  the 
same  to  engage  and  operate  the  arm  d  of  the  55 
clamping-ring  backward  and  forward  at  each 
oscillation  of  the  said  ring,  a  spring -pawl 
adapted  to  engage  the  teeth  of  the  drum 
ratchet-wheel  and  a  cam  or  lug  on  the  said 
ring  g  to  operate  said  spring -pawl  on  the  60 
movement  of  the  ring,  a  horizontally-extend- 

ing foot  to  said  arm  q  to  extend  under  the 
mouth  of  the  holder  when  the  ring  is  being 
oscillated  and  a  spring  c  mounted  on  the  said 
clamping-ring  and  extending  below  the  mouth  65 
of  the  holder  in  the  manner  and  for  the  pur- 

pose substantially  as  described. 
In  witness  whereof  I  have  hereunto  set  my 

hand  in  presence  of  two  witnesses. 

PAUL  GABLER. 

Witnesses: 
MoRiTz  Spreer, 
R.  H.  Dunn. 
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Wo.  758,546. Patented  April  26,  1904. 

United  States  Patent  Office. 

JOSEPH  A.  MANAHAN  AND  SIEGFRIED  WALDECK,  OF  NEW  YORK,  N.  Y. 
SAID  MANAHAN  ASSIGNOR  TO  SAID  WALDECK. 

MEANS  FOR  SLIDING  AND  HOLDING  PHONOGRAPHIC  RECORDS  ON  MANDRELS. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  758,546,  dated  April  26,  1904. 

Application  filed  February  6,  1904.    Serial  No.  192,415.    (No  model.) 

To  all  Tjoho'm  it  may  concern: 
Be  it  known  that  we,  Joseph  A.  Mana- 

HAN  and  Siegfried  Waldeok,  citizens  of  the 
United  States,  residing  at  New  York  city,  in 

5  the  county  and  State  of  New  York,  have  in- 
vented new  and  useful  Improvements  in  Means 

for  Sliding  and  Holding  Phonographic  Rec- 
ords on  Mandrels,  of  which  the  following  is  a 

specification. 
10  By  means  of  this  invention  a  record  which 

is  slid  onto  the  cylinder  of  a  phonograph  can 
be  guided  to  correct  position  without  danger 
of  fracture  or  injury  to  the  record. 

This  invention  is  set  forth  in  the  following 

15  specification  and  claims  and  illusti'ated  in  the 
annexed  drawings,  in  which — 

Figure  1  is  a  plan  view  of  a  phonograph  or 
the  like  embodying  this  invention.  Fig.  2 
shows  the  holding  means  open  or  released. 

20  In  the  drawings  the  letter  a  designates  a  cyl- 
inder which  is  adapted  to  be  rotated  by  a  train 

of  gears  driven  by  a  spring-motor  or  other 
means.  This  cylinder  is  adapted  to  receive  a 
record  c,  which  is  slid  onto  the  same  and  ro- 

25  tates  therewith.  The  reproducer  or  recorder 
d  is  given  reciprocating  motion  along  the  rec- 

ord-cylinder to  produce  or  record  the  sound- 
waves. The  foregoing  parts  of  the  phono- 

graph are  well  known.     The  device  for  guid- 
30  ing  or  sliding  the  record  after  the  same  has 

been  placed  on  the  cylinder  comprises  an  arm 

i\  which  is  pivoted  at  /'  to  the  case  or  base  of 
the  machine.  The  arm  is  formed  with  a  piv- 

oted or  jointed  section  e  .     A  center  is  shown 
35  at  6'-  On  this  center  is  loosely  or  rotatably 

mounted  a  buffer-cap  /,  pressed  by  spring ./ 
toward  the  record  or  toward  a  collar  l\  which 
latter  prevents  tlve  cap  sliding  or  dropping  off 
the  center  when  the  cap  is  clear  or  away  from 

40  the  record. 
The  spring  j  can  rotate  with  the  cap  about 

or  on  the  center.     This  spring  sits  atone  end 
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against  the  cap  and  engages  at  the  opposite 
portion  a  rotary  collar  A,  sitting  against  a  col- 

lar' /.  This  collar  /  can  be  fixed  or  screwed 
to  the  center  (j. 

The  arm  carrying  the  buffer-cap  can  be  ac- 
tuated to  swing  out  of  the  path  of  the  cylin- 

der, so  that  the  record  is  free  to  be  slid  from 
the  same.  When  the  record  is  slid  onto  the 

cylinder,  the  pivoted  arm  carrying  the  buifer- 
cap  is  actuated  to  bring  the  latter  over  the  cyl- 

inder-head and  in  contact  with  the  rim  of  the 
record  to  gently  pusli  the  same  into  a  correct 
line  or  position.  It  will  be  noticed  that  the 
buffer-cap  also  prevents  the  record  from  slid- 

ing off  the  cylinder  when  the  machine  is  op- 
erated. 

What  we  claim  as  our  invention,  and  desire 

to  .secure  by  Letters  Patent,  is — 
1.  Means  for  holding  or  sliding  phono- 

graphic records  in  place  and  comprising  a  cen- 
ter for  a  cylinder,  and  a  rotary  yielding  or 

spring-pressed  cap  for  the  record. 
2.  Means    for  holding   or   sliding   phono-  65 

gi'aphic  records  in  place  and  comprising  a  cen- 
ter, a  rotary  yielding  cap  and  a  washer  for 

preventing  the  cap  coming  off  the  center. 
3.  A  center,  a  rotary  cap,  a  spring  for  the 

cap,  a  rotary  washer  to  which  the  spring  is  en- 
gaged and  a  second  washer  against  which  the 

rotary  washer  sits  or  rotates. 
4.  A  center,  a  rotary  yielding  or  spring- 

pressed  cap  on  the  center,  and  a  locking  or 
holding  arm  for  the  center,  said  arm  being 
composed  of  jointed  sections. 

In  testimony  w^iereof  we  have  hereunto  set 
our  hands  in  the  presence  of  two  subscribing 
witnesses. 

JOSEPH  A.  MANAHAN. 
SIEGFRIED  WALDECK. 

Witnesses : 
Chas.  E.  Poensgen, 
Max  Just. 
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No.  12,213.  Reissued  April  26,  1904. 

United  States  Patent  Office. 

ELDRIDGE  R.  JOHNSON,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR 
TO  THE  VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF 
NEW  JERSEY. 

REPRODUCER-SUPPORT   FOR  GRAMOPHONES. 

SPECIFICATION  forming  part  of  Reissued  Letters  Patent  No.  12,213,  dated  April  26,  1904. 

Original  No.  742,666,  dated  October  27,  1903.    Application  for  reissue  filed  December  26,  1903.    Serial  No.  186,758. 

To  all  ivhoin,  it  may  roiuierii: 
Be  it  known  that  I,  Eldkidgiii  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Phihidelphia,  State  of  Penn.syl- 

5  vania,  have  invented  certain  new  and  useful 
Improvements  in  Reproducer- Supports  for 
Gramophones,  of  which  the  following  is  a  full, 
clear,  and  exact  disclosure. 

This  invention  relates  to  certain  improve- 
lo  meats  in  gramophones  or  talking-machines, 

and  more  particularly  to  mechanism  for  sup- 
l)orting  the  reproducer  and  its  horn. 

The  object  of  said  invention  is  to  provide 
means  for  holding  the  sound-box  or  repro- 

15  ducer  and  amplifying-horn  on  a  supporting- 
arm  and  for  clamping  the  horn  to  the  sound- 
box. 

Briefly,  my  invention  comprises  the  provid- 
ing of  separate  holding  means,  one  of  which 

20  i,s  adapted  more  especially  to  give  a  firm  sup- 
port to  the  sound-box,  while  the  other,  in  ad- 

dition to  suppoi'ting  the  sound-box  and  am- 
plifying-horn, keeps  the  said  horn  securely  in 

connection  therewith,  but  allows  either  to  be 
25  removed  independently  of  the  other. 

For  a  full,  clear,  and  exact  de.scription  of  one 
form  of  my  invention  reference  may  be  had  to 
the  following  specification  and  to  the  accom- 

panying drawings,  forming  a  part  thereof,  in 
30  which — 

Figure  1  is  a  side  elevation  of  agramophone 
or  talking-machine  having  my  improvement 
applied  thereto;  Fig.  2,  a  plan  view  illustrat- 

ing the  reproducing  mechanism  or  sound-box 
35  in  position  on  the.sui)porting-arm,  and  Fig.  3 

a  detail  view  showing  the  reproducer-arm  in 
elevation  and  the  tubular  section  of  the  sound- 

box and  horn  in  section. 

R('feri-ing  to  the  drawings,  A  indicates  the 
40  casing  containing  the  motor  mechanism,  above 

which  is  the  revolving  turn-table  B,  which 
sui)ports  ,the  record  C. 

Extending  from  one  side  of  the  casing  A  is 
a  bracket-arm  I),  carrying  on  its  outer  end  a 

45  sleeve  ̂ /,  in  which  is  pivotally  mounted  a  bi- 

furcated arm  D,  which  has  the  reproducer- 
arm  E  pivoted  thereto. 

On  the  inner  end  of  the  reproducer-arm  E, 

I  secure  aflat  plate  g,  having  a  ringG',  which 
may  be  split,  as  indicated  at  g\  Said  ring  is  50 
preferably  formed  integral  with  said  plate  g 
and  extends  out  beyond  the  end  of  the  arm  E, 

the  inner  diameter  of  said  ring  G'  being  suffi- 
cient to  cause  said  i-ing  to  snugly  fit  the  tubu- 

lar section  h  on  the  reproducer  or  sound-box  55 
H,  so  that  when  the  section  ((  is  placed  in  the 

ring  g  the  .said  ring  will  firmly  hold  the  re- 
producer in  position.  On  the  to])of  the  arm 

E,  I  secure  a  spring-clamp  I,  which  is  secured 
to  the  said  arm  E  by  means  of  the  screws  /.  60 
The  free  end  of  the  spring  clamp  or  band  I  is 

bent  in  circular  form  and  cari-ies  adjacent  its 
end  a  solid  piece  of  metal  I  in  the  natui-e  of  a 
nut,  in  which  is  a  screw-threaded  aperture 
adapted  to  receive  the  lower  end  of  an  adjust-  65 
ing-screw  J.  The  ui)per  i)ortion  of  the  screw 
J  passes  through  an  aperture  in  the  upper  por- 

tion of  the  clamp  I,  as  clearly  illustrated  in 
Fig.  3  of  the  drawings.  Thus  when  the  sound- 

box is  placed  in  the  ring  g'  the  tubular  sec-  70 
tion  h  of  said  sound-box  extends  thi-ough  tlie 
circular  portion  of  the  spring-clamp  I,  and 
when  the  end  of  the  horn  /  is  placed  over 
the  tubular  .section  H  it  also  passes  within 
the  circular  portion  of  the  spring-clamp  I.  75 
By  regulating  the  adjusting-screw  J  the  band 
I  is  contracted  to  bind  the  horn  and  the  sound- 

box together,  and  thus  form  a  tight  con- 
nection and  a  firm  support  for  those  parts. 

The  elbow  /  on  the  inner  end  of  the  horn  is  80 

generally  made  of  leatlier  and  is  of  a  size  suf- 
ficient to  snugly  embrace  a  tul)ular  section  of 

the  sound-box;  but  from  constant  usage  this 
leather  tube  stretches  and  does  not  engage 
with  a  sufficient  degree  of  firmness  to  hold  it  85 
in  position,  and  consequently  has  to  be  tied  or 
wrapped  with  wire  in  many  instances,  which 

is  inconvenient  and  unsightly.  Mj'^  spring- 
clami)  above  described  obviates  any  such  dif- 

ficulties and  firmly  holds  the  end  of  the  horn  90 
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to  the  sound-box.  It  also  helps  to  support 
the  sound-box  in  its  operative  position.  By 
unscrewing  the  screw  J  a  spring-band  1  is  al- 

lowed to  expand,  and  the  horn  and  sound-box 
5  may  be  immediately  separated  and  either  or 

both  removed.  It  will  also  be  noticed  that 

the  sound-box  may  be  removed  from  the  sup- 
porting-arm without  detaching  the  elbow  / 

therefrom  by  simply  loosening  the  screw  J 
lo  and  allowing  the  sound-box  to  be  withdrawn. 

The  elbow  and  horn  may  also  l)e  removed  in- 
dependently of  the  sound-box,  for  when  the 

said  elbow  is  not  in  position  within  the  clamp 

I  the  sound-box  is  supported  by  the  ring  g' . 
15  These  features  of  construction  particularly 

adapt  the  parts  of  my  device  to  be  easily  as- 
sembled and  separated,  which  is  of  great  ad- 
vantage where  it  is  desired  to  carry  the  ma- 

chine from  place  to  place. 

20  Ha\'ing  thus  described  one  form  of  my  in- 
vention, what  I  claim,  and  desire  to  protect  by 

Letters  Patent  of  the  United  States,  is — 
1.  In  a  talking-machine,  a  reproducer-arm 

provided  with  independent  means  for  support- 
25  ing  the  communicating  ends  of  the  sound-box 

and  amplifying-horn,  said  means  being  inde- 
pendent of  the  sound -passage  establishing 

communication  between  said  sound-box  and 
horn. 

30  2.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm,  of  a  support  adapted 
to  receive  and  hold  the  sound-box  in  position, 
and  means  for  receiving  the  end  of  the  am- 

plifying-horn and  for  holding  the  same  in  po- 
35  sition  and  in  operative  relation  to  the  sound- 

box, said  support  and  means  being  independ- 
ent of  the  sound-passage  establishing  commu- 

nication between  said  sound-box  and  horn. 
3.  In  a  talking-machine,  a  reproducer-arm 

40  provided  with  means  independent  of  each  other 
for  supporting  the  communicating  ends  of  a 
sound-box  and  amplifying-horn,  one  of  said 
means  operatively  engaging  both  the  sound- 

box and  horn  when  assembled,  said  means  be- 
45  ing  independent  of  the  sound-passage  estab- 

lishing communication  between  said  sound- 
box and  horn. 

4.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm,  of  means  secured  to 

50  the  free  end  of  said  arm  and  adapted  to  hold 
the  sound-box  in  position,  and  means  for  hold- 

ing the  small  end  of  the  amplifying-horn  in 
position  about  a  portion  of  said  sound-box. 

5.  In  a  talking-machine,  a  reproducer-arm, 
55  a  sound-box,  a  horn,  said  sound-box  entering 

a  portion  of  said  horn,  means  foi-  holding  said 
sound-box  in  position,  and  means  for  holding 
said  horn  in  position,  and  for  holding  said 
sound-box  and  horn  in  engagement  with  each 

60  other,  said  means  being  independent  of  the 
sound-passage  establishing  communication  be- 

tween said  sound-box  and  horn. 
6.  In  a  talking-machine,  the  combination 

with  the  reproducer-arm,  of  an  annular  sup- 
port secured  to  the  free  end  of  said  arm,  and 

adapted  to  receive  and  hold  the  sound-box  in 
position,  and  means  also  attached  to  the  free 
end  of  said  arm  for  holding  the  amplifying- 
horn  in  position  and  for  clamping  the  same  to 
the  sound-box. 

7.  In  a  talking-machine,  a  reproducer-arm, 
a  sound-box,  a  horn  having  a  compressible  por- 

tion carried  thereby,  a  soimd-box  engaging 
said  portion,  means  for  holding  said  sound-box 
in  position,  and  means  for  compi-essing  the 
compressible  portion  of  said  horn  into  contact 
with  said  sound-box. 

8.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm,  of  a  plate  secured 
thereon  having  an  opening  therein  to  receive 
the  tubular  portion  of  the  sound-box  and  a 
clamp  also  carried  by  said  arm  adapted  to  hold 
the  small  end  of  the  amplifying-horn  in  posi- 

tion and  to  clamp  the  same  to  the  tubular  por- 
tion of  the  sound-box. 

9.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm.  of  a  plate  secured 
to  the  free  end  thereof  and  comprising  a  ring 

adapted  to  receive  and  hold  the  tubular  por- 
tion of  a  sound-box  in  position,  and  an  adjust- 
able clamp  also  carried  by  said  arm  for  hold- 

ing the  small  end  of  the  amplifying-horn  in 
position  and  for  clamping  the  same  to  the  tu- 

bular portion  of  the  sound-box. 
10.  In  a  talking-machine,  the  combination 

with  the  reproducer-arm,  of  a  ring  secured 
thereto  for  receiving  the  tubular  portion  of  a 
sound-box,  a  band  also  secured  to  said  arm 
and  means  for  contracting  said  band. 

11.  In  a  talking-machine,  the  combination 
with  the  reproducer-arm  and  reproducer,  of  a 
ring  secured  thereto  and  adapted  to  receive 
the  tubular  portion  of  a  sound-box,  a  band 
also  attached  to  said  arm  and  a  thumb-screw 
for  contracting  said  band. 

12.  In  a  talking-machine,  the  conibination 
with  the  reproducer-arm  and  reproducer,  of  a 
plate  secured  to  the  free  end  of  the  arm  hav- 

ing its  end  projecting  beyond  the  same,  the 
said  end  being  provided,  with  a  circular  open- 

ing to  hold  the  tubular  portion  of  the  repro- 
ducer, a  spring-band  also  secured  to  said  arm, 

and  means  for  contracting  said  spring-band. 
13.  In  a  talking-machine,  the  combination 

with  the  reproducer-arm  and  reproducer,  of  a 
plate  secured  to  the  free  end  of  the  arm  hav- 

ing its  end  projecting  beyond  the  same,  the 
said  end  being  provided  with  a  circular  open- 

ing to  hold  the  tubular  portion  of  the  repro- 
ducer and  being  split  to  form  clamping-sec- 
tions, a  spring-band  also  secured  to  said  arm 

and  means  for  clamping  said  spring-band. 
14.  In  a  talking-machine,  the  combination 

with  the  reproducer-arm  and  reproducer,  of  a 
horn  and  flexible  connection  with  said  hor-n 
and  reproducer,  a  plate  secured  to  the  free  end 
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of  the  arm,  having  its  end  projecting  beyond 
the  same,  said  end  being  provided  with  a  cir- 

cular opening  to  hold  the  tubular  portion  of 
tlie  reproducer,  a  spring-band  also  secured  to 

)  5  said  arm  and  means  for  clamping  said  spring- 
band  about  said  flexible  connection  and  tubu- 

lar portion  of  the  reproducer. 
15.  In  a  talking-machine,  the  combination 

with  the  reproducer-arm  and  reproducer,  of  a 
-o  horn,  a  flexible  connection  between  said  horn 

and  reproducer,  a  plate  secured  to  the  free  end 
of  the  arm  having  its  end  projecting  beyond 
the  same,  the  said  end  being  provided  with  a 

circular  opening  to  hold  the  tubular  portion  of 
the  reproducer  and  being  split  to  form  spring 

clamping-sections,  a  spring-band  also  secured 
to  said  arm,  and  means  for  clamping  said 
spring-band  about  said  flexible  connection  and 
tubular  portion  of  the  reproducer. 

In  witness  whereof  1  have  hereunto  set  my 
hand  this  21st  day  of  December,  A.  D.  1903. 

ELDEIDGE  R.  JOHNSON. 

Witnesses: 
Fredk.  C.  Eberhardt, 
Chas.  K.  Bennett. 
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To  (til  tf'iimn  it  may  cnncern: 
Be  it  known  that  I,  Louis  P.  Yaliquet,  a 

citizen  of  the  United  States  of  America,  and  a 
resident  of  the  borough  of  Bronx,  city,  county, 

5  and  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Talking-Ma- 

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

jNly  invention  relates  generally  to  talking- 
lo  machines;  and  more  specifically  it  consists  of 

improved  means  for  supporting  the  horn  em- 
ployed in  talking-machines  and  for  connect- 

ing it  with  the  sound-box. 
In  the  manufacture  and  handling  of  talking- 

15  machines  in  lai'ge  quantities  it  becomes  im- 
portant to  make  the  main  body  of  the  horn 

employed  therewith  separate  from  the  elbow 
which  connects  it  with  the  sound-box  for  con- 

venience and  economy  of  space  in  packing. 
20  At  the  same  time  a  separate  or  separable  elbow 

is  apt  to  become  lost  in  shipping  and  handling, 
and  elaborate  fastening  means  are  often  nec- 

essary to  hold  all  these  separable  parts  to- 
gether when  assembled.  It  has  also  become 

25  desirable  to  have  a  horn  and  horn-supporting 
mechanism  which  can  be  used  indifferently 

with  an.\'  one  of  the  several  makes  of  sound-box 
now  on  the  market.  I  have  invented  a  con- 

struction of  apparatus  which  has  a  separable 
elbow  without  increasing  the  number  of  parts 
when  the  machine  is  taken  down  and  which 
can  also  be  used  with  the  different  standard 
sound-boxes. 

The  preferretl  form  of  apparatus  is  shown 
in  the  accompanying  sheet  of  drawings,  in 

which — 
Figure  1  is  a  side  elevation  of  my  invention. 

Fig.  2  is  a  back  view  of  the  elbow  and  portion 
of  the  supporting-arm.  Fig.  3  is  a  plan  view 

40  of  the  same,  showing  the  sound-box  in  posi- 
tion and  a  portion  of  the  horn.  Fig.  4  shows 

a  modified  form  of  sound-box-engaging  flange. 
Throughout  the  drawings  like  reference- 

figures  indicate  like  parts. 
45  1  represents  one  end  of  the  ordinary  swing- 

ing supporting  -  arm,  to  which  the  tubular 
elbow  2  is  fastened  by  means  of  the  socket  and 

pin  2*  or  by  any  other  convenient  means. 
3  is  the  horn,  made  to  slide  into  the  end  of 

30 

35 

the  elbow  adjacent  to  the  supporting-arm,  and  5c 
4  is  the  ordinary  form  of  sound-box,  having 
a  short  tubular  extension  4*.  adapted  to  enter the  free  end  of  the  elbow  2. 

5  is  a  flange  on  that  end  of  the  elbow  2  hav- 
ing one  or  more  perforations  6  6*^  6'',  &c.,  and  55 

7  is  the  usual  pin  on  the  back  of  the  sound-box 
4,  engaging  one  of  said  perforations  in  the 
flange.  The  other  end  of  the  elbow  is  split, 
as  shown  at  8,  and  the  opposing  parts  of  the 
elbow  so  severed  are  provided  with  lugs  9  and  60 

9",  which  are  properly  perforated  to  permit 
the  thumb-screw  10  to  engage  them  and  draw 
them  together. 

In  the  modification  shown  in  Fig.  4  the  main 

portion  of  the  flange  5  is  cut  down  to  a  diam-  65 
eter  just  sufficient  to  allow  it  to  serve  as  a 

guide  to  the  tubular  extension  4"  of  the  sound- 
box when  the  same  is  being  inserted  in  the 

elbow  and  leaving  the  irregular-shaped  pro- 
jection 11  to  engage  with  the  pin  7  on  the  70 

sound-box  and  serve  as  a  stop  therefor. 
The  method  of  operation  of  my  invention  is 

as  follows:  The  small  end  of  the  horn  3  is  in- 
serted in  the  elbow  2  and  clamped  there  by 

means  of  the  thumb-screw  10.  and  the  sound-  75 
box  4  is  placed  in  position  by  inserting  the 

tulndar  extension  4"  in  the  flanged  end  of  the 
elbow  and  the  pin  7  in  that  one  of  the  holes 

6  6",  &c.,  with  which  it  is  adapted  to  engage, 
or  the  sound-box  is  turned  until  said  pin  7  80 
strikes  the  projection  11,  if  the  modification 
shown  in  Fig.  4  be  employed.  In  taking  down 
the  machine  the  above-described  operations 
are  reversed. 

The  advantages  of  the  in\'ention  comprise  85 
the  reduction  of  the  number  of  parts,  the  el- 

bow, supporting -arm,  and  fastening  means 
being  all  made  in  one  integral  structure,  the 
economy  of  space  in  packing  the  separated 
parts,  it  being  possible  to  nest  a  large  number  90 
of  horns  in  a  small  space,  and  the  facility  with 
which  various  standard  makes  of  sound-box 
may  be  employed  with  the  same  horn  and  sup- 

porting antl  connecting  means. 
It  is  evident  of  course  that  various  changes  95 

could  be  made  in  the  details  of  construction 

above  described  without  departing  fi-om  the 
spirit   and   scope   of    my  invention.     Other 
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methods  of  attaching  the  elbow  to  the  sup- 
porting-arm might  be  employed  and  other 

fastening  means  for  holding  the  horn  in  posi- 
tion. Some  of  the  features  described  might 

5  be  dispensed  with  without  destroying  the  util- 
ity of  the  remaining  improvements.  All  such 

modifications  1  should  consider  still  within  the 
boundaries  of  my  invention. 

Having  therefore  described  my  invention, 
lo  what  I  claim  as  new,  and  desire  to  protect  by 

Letters  Patent,  is — 
1.  In  a  talking-machine,  the  combination  of 

a  tubular  elbow,  a  supporting-arm  fastened 
thereto,  and  a  flange  on  the  free  end  of  the 

T5  elbow  for  engagement  with  the  sound-box. 
2.  In  a  talking-machine,  the  combination  of 

a  tubular  elbow,  a  supporting-arm  fastened 
thereto,  and  a  flange  on  the  free  end  of  the 
elbow  for  engagement  with  the  sound-box, 

2o  said  flange  being  provided  with  an  opening  for 
the  purpose  described. 

3.  In  a  talking-machine,  the  combination  of 
a  tubular  elbow,  a  supporting-arm  fastened 
thereto,  and  a  flange  on  the  free  end  of  the 

^5  elbow  for  engagement  with  the  sovmd-box, 
said  flange  being  provided  with  a  series  of 
openings  for  the  purpose  described. 

4.  In  a  talking-machine  the  combination  of 
a  tubular  elbow  provided  at  one  end  with  a 

30  flange  having  a  perforation  therein,  and  a 
sound-box  having  a  tubular  extension  adapted 
to  enter  the  elbow  and  a  pin  adapted  to  enter 
the  perforation  in  the  flange. 

5.  In  a  talking-machine,  the  combination  of 
the  supporting-arm,  and  a  tubular  elbow  con-  35 
nected  at  one  end  to  said  arm,  and  provided  at 
the  other  end  with  a  flange  having  a  perfora- 

tion therein  for  the  purpose  described. 
6.  In  a  talking-machine,  the  combination  of 

the  supporting-arm,  and  a  tubular  elbow  con-  40 
nected  at  one  end  to  said  arm,  and  provided  at 
the  other  end  with  a  flange  having  a  perfora- 

tion therein  for  the  purpose  described,  the  end 
of  the  elbow  adjacent  to  the  supporting-arm 
being  provided  with  clamping  means  for  at-  45 
tachment  to  a  horn. 

7.  In  a  talking-machine,  the  combination  of 
the  supporting-arm,  and  a  tubular  elbow  con- 

nected at  one  end  to  said  arm,  and  provided  at 
the  other  end  with  a  flange  having  a  perfora-.  so 
tion  therein  for  the  purpose  described,  the  end 
of  the  elbow  adjacent  to  the  supporting-arm 
being  split  and  provided  with  screw  mechan- 

ism for  forcing  the  split  portions  together. 
8.  In  a  talking-machine,  the  combination  of  55 

the  supporting-arm,  and  a  tubular  elbow  con- 
nected at  one  end  to  said  arm  and  provided 

at  the  other  end  with  a  sound-box-engaging 
flange. 

Signed  at  New  York,  N.  Y.,  this  21st  day  of  60 
September,  1903. 

LOUIS  P.  VALIQUET. 

Witnesses: 
J.  E.  Pearson, 
M.  G.  Cra\\tord. 
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To  all  whom  it  may  concern: 
Be  it  known  tliat  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and  a 
resident  of  the  borough  of  Bronx,  city,  county, 

5  and  State  of  New  York,  liave  invented  certain 
new  and  useful  Improvements  in  Talking-Ma- 

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

My  invention  relates  in  general  to  talking- 
lo  machines;  and  more  specifically  it  consists  of 

an  improved  apparatus  for  assembling  and 
connecting  the  sound-box,  horn,  and  support- 

ing-arm therefor. 
The  ]>referred  construction  embodying  my 

15  invention  is  illusti'ated  in  the  accompanying 
sheet  of  drawings,  in  which — 

Figure  1  is  a  side  elevation  of  the  support- 
ing-arm, horn,  and  connecting-rings,  with  the 

position  of  the  sound-box  indicated  in  broken 
20  lines.  Fig  2  is  a  plan  view  of  the  horn-el- 

l)ow -supporting  arm  and  connecting- rings. 
Fig.  3  is  a  detail  in  section  of  the  double  con- 

necting-ring. Fig.  4  is  a  reversed  plan  view 
of  the  double  connecting-ring  and  portion  of 

25  the  supi)orting-arm.  Fig.  5  is  a  detail  longi- 
tudinal section  of  the  parts  shown  in  Figs.  1 

and  2,  the  sound-box  being  shown  in  full  lines 
in  position. 

Througliout  the  drawings  like  reference-tig- 
30  ures  indicate  like  i)arts. 

1  is  the  usual  swinging  arm  for  supi)orting 
the  sound-box  and  horn,  which  I  prefer  to 
make  of  metal. 

2  is  the  usual  form  of  sound-box  having  a 
35  .short  tubular  extension  2\ 

3  is  the  horn  for  amplifying  the  reproduced 
sound-waves.  This  horn  may  be  made  with 
a  detachable  elbow,  as  shown,  connected  to 

the  main  part  of  the  horn  by  the  screw-joint  3*. 
40  4  is  the  bushing,  of  fiexible  non-conducting- 

material,  inserted  in  the  end  of  the  horn  and 
held  in  place  in  any  convenient  manner,  as  by 
expanding  it  into  the  bead  11.  (Sho\vn  in 
Fig._2.) 

45  5  is  a  ring  mounted  in  the  end  of  the  sup- 
porting-arm 1,  adapted  to  receive  and  sup- 

port the  tubulai'  extension  2"  of  the  sound- 
box. This  ring  is  preferably  formed  by  bend- 

ing up  a  strip  of  metal  without  fastening  the 

ends  together  and  is  mounted  in  the  ai-m  1  by  50 
inserting  the  radial  extension  8  of  one  end  of 
tlie  ring  into  the  said  arm,  as  best  shown  in 
Fig.  1.     AsecondringG, preferably  of  slightly 
larger  diameter,  is  concentric  with  the  ring  5, 

and  the  two  are  attached  together  along  a  poi--  55 
tion  of  their  adjacent  circumferences,  prefer- 

ably by  means  of  the  connecting-web  7,  as 
clearly  shown  in  Figs.  3  and  4.     This  ring  is 
al.so  split  at  one  side,  its  ends  being  bent  out- 

j  ward  in  parallel  extensions  9  and  10,  which  60 
j  are  normally  slightly  .separated,  but  may  be 
I  clamped  together  by  means  of  the  thumb- screw 12. 

The  end  of  the  horn  3,  which,  as  .shown  in  the 

drawings,  consists  of  the  non-metallic  bu.sh-  65 
ing  4,  fits  over  the  end  of  the  tubular  exten- 

sion 2"'  of  the  .sound-box  and  into  the  split 
clamping-ring  6. 

The  method  of  operation  of  the  invention 
is  as  follows:  The  parts  being  assembled  as  70 
shown  in  Figs.  1  and  5,  tightening  of  the 
thumb-screw  12  clamps  the  ring  6  down  upon 
the  bushing  4  and  this  in  turn  upon  tlie  tubu- 

lar extension  2"  of  the  sound-box,  thereby 
holding  all  the  parts  firmly  together  in  their  75 

proper  position.  On  loosening  the  thumb- 
screw 12  tlie  horn  and  sound-box.  or  either 

of  them,  may  be  removed  and  tlie  double 
ring  left  supported  upon  the  end  of  the  swing- 

ing arm  1.  80 
Among  the  advantages  of  my  invention 

are  the  convenience  of  manipulation,  as  above 
described,  the  fastening  of  all  the  parts  of 
the  reproducer  together  by  the  action  of  one 

clamping  means,  the  elimination  of  all  rat-  85 
tling  of  the  parts  during  reproduction,  and 
cheapness  of  manufacture,  the  double  ring 
being  stamped  up  out  of  one  sheet  of  metal, 
leaving  the  connecting-web  7  between  the  two 
parts,  and  then  bending  these  into  circular  90 
form.  It  is  also  evident  that  there  are  no 
loose  parts  to  become  inisplaced  or  lost  when 
the  machine  is  taken  down  for  packing  or 
other  purposes. 

It  is  evident,  of  course,  that  various  changes  95 
could  be  made  in  the  details  of  construction 
above  described  without  departing  from  the 
spirit  and  scope  of  my  invention.     The  two 
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parts  of  the  double  ring  might  be  connected 
together  by  other  means,  and  other  means  of 
attaching  the  ring  to  the  swinging  arm  might 
be  substituted.  The  non-metallic  bushing  4 

5  might  be  dispensed  with  and  also  the  separa- 
ble elbow  for  the  horn.  These  and  similar 

modifications,  however,  I  consider  mere  me- 
chanical details  and  should  regard  the  result- 

ing structures  as  still  within  the  boundaries 
lo  of  my  invention. 

Having  therefore  described  ray  invention, 
what  1  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  In  a  talking-machine,  a  swinging  arm  pro- 
15  vided  with  a  ring  at  one  end  for  supporting 

the  sound-box,  and  a  clamping-ring  for  hold- 
ing the  horn  attached  to  the  first-mentioned 

ring  along  a  portion  only  of  their  adjacent 
circumferences. 

20  2.  In  a  talking-machine,  a  swinging  arm  pro- 
vided with  a  yielding  ring  at  one  end  for  sup- 

porting the  sound-box,  and  a  split  clamping- 
ring  for  holding  the  horn  attached  to  the  yield- 

ing ring  along  a  portion  only  of  their  adja- 
25  cent  circumferences. 

3.  In  a  tal  king-machine,  a  swinging  arm  pro- 
vided with  a  yielding  ring  at  one  end  for  sup- 

porting the  sound-box,  and  a  split  clamping- 
ring  for  holding  the  horn  attached  to  the  y ield- 

30  ing  ring  along  a  portion  only  of  their  adjacent 
circumferences,  said  two  rings  being  stamped 
up  out  of  one  piece  of  metal. 

4.  In  a  talking-machine,  the  combination  of 
a  sound-box  having  the  usual  short  tubular 

35  extension,  a  supporting-arm  provided  at  the 
end  with  a  metal  ring  fitting  over  said  tubu- 

lar extension,  a  horn  having  its  end  adapted 
to  fit  ov^er  said  tubular  extension,  and  a  split 
clamping-ring  adapted  to  receive  the  end  of 

40  the  horn,  and  attached  to  the  first-mentioned 
ring  along  a  portion  only  of  their  adjacent 
circumferences. 

5.  In  a  talking-machine,  the  combination  of 
a  sound-box  having  the  usual  short  tubular 

45  extension,  a  supporting-arm  provided  at  the 
end  with  a  metal  ring  fitting  over  said  tubu- 

lar extension,  a  horn  having  its  end  adapted 

to  fit  ovei'  said  tubular  extension,  and  a  split 
clamping-ring  adapted  to  receive  the  end  of 
the  horn,  and  attached  to  the  first-mentioned  50 
ring  along  a  portion  only  of  their  adjacent 
circumferences,  the  ends  of  the  tubular  ex- 

tension of  the  sound-box  and  of  the  horn  be- 
ing both  within  the  grasp  of  the  clamping- 

ring  when  the  parts  are  assembled.  55 
6.  In  a  talking-machine,  the  combination  of 

a  sound-box  having  the  usual  short  tubular 
extension,  a  supporting-arm  provided  at  the 
end  with  a  metal  ring  fitting  over  said  tubu- 

lar extension,  a  horn  having  its  end  adapted  60 
to  fit  over  said  tubular  extension,  and  a  split 
clamping-ring  adapted  to  receive  the  end  of 
the  horn,  and  attached  to  the  first-mentioned 
ring  along  a  portion  only  of  their  adjacent 
circumferences,  the  end  of  the  horn  entering  65 
the  clamping -ring  being  formed  of  flexible 
non-metallic  material. 

7.  As  an  article  of  manufacture,  a  double 
ring  for  talking-machines  formed  out  of  one 
sheet  of  metal  with  a  short  connecting- web  70 
left  between  the  two  parts  which  are  bent  up 
into  circular  form,  one  of  the  rings  having 

one  radially-projecting  end  for  attachment  to 
a  supporting-arm,  and  the  other  ring  liaving 
two  parallel  projecting  ends,  perforated  for  75 
the  insertion  of  clamping  means. 

8.  As  an  article  of  manufacture,  a  double 

ring  for  talking-machines  formed  out  of  one 
sheet  of  metal  with  a  short  connecting-web 
left  between  the  two  parts  which  are  bent  up  80 
into  circular  form,  one  of  the  rings  having 

one  radially-jjrojecting  end  for  attachment  to 
a  supporting-arm,  and  the  other  ring  having 
two  parallel  projecting  ends,  perforated  for 
the  insertion  of  clamping  means,  the  last-men-  85 
tioned  ring  l:)eing  of  slightly  larger  diameter 
than  the  other  ring. 

Signed  at  New  York,  N.  Y. ,  this  21st  day  of 
September,  1903. 

LOUIS  P.  VALIQUET. 

Witnesses: 
J.  E.  Pearson, 
M.  G.  Crawford. 



r^ 



No.  759,348.  PATENTED  MAY  10,  1904. A.  CLARK. 

GRAMOPHONE  OR  TALKING  MACHINE. 
APPLICATION  FILED  APE.  26,  1902. 

KO  MODEL. 

JC— 

2  SHEETS— SHEET  1. 

\////////////////<^^7FFFFA 

ll^il/tes^es: J^9ZZre7i/tcT. 

THE   NORRI*  PCTERS  CO-  PMOTO-L1THO-.  WASHINGTON,  D.  C 



¥ 



;? 

No.  759,348.  PATENTED  MAY  10,  1904. 
A.  CLARK. 

GRAMOPHONE  OR  TALKING  MACHINE. 
APPLICATION  FILED  APE,  26,  1902. 

NO   MODEL.  2  SHEETS— SHEET  2. 

/\        W/TN ESSES: INVENTOR 

ATTORNEY 

^  PTTtBS  CO  .  PMOTO-UTHO  .  W-4HINI 



No.  759,348. Patented  May  10,  1904, 

United  States  Patent  Office, 

ALFRED    CLARK,    OF    PARIS,    FRANCE. 

GRAMOPHONE  OR  TALKING-MACHINE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  759,348,  dated  May  10,  1904. 

Application  filed  April  26,  1902.    Serial  N"o.  104,744,    iNo  model,) 

To  all  ivlimn  it  inay  concern: 

Be  it  known  that  I,  Alfred  Clark,  a  citi- 
zen of  the  United  States  of  America,  and  a 

resident  of  the  city  of  Paris,  Republic  of 
5  France,  have  invented  certain  new  and  useful 

Improv^ements  in  Sound  Recordin":  and  Re- 
producing Machines,  of  which  the  following 

is  a  full,  cfear,  and  exact  description,  refer- 
ence being  had  to  the  accompanying  draw- 

lo  ings,  forming  part  of  this  specification. 
My  invention  relates  to  sound  recording 

and  reproducing  machines  commonly  known 

in  the  trade  as  "disk"  machines;  and  the  main 
object  of  my  invention  is  to  ,so  imjjrove  on  the 

15  machines  heretofore  made  that  the  user  of 
a  machine  may  use  the  same  machine  for  mak- 

ing records  as  well  as  for  reproducing  records 
of  sound-vibrations. 

Heretofore  the  sale  on  disk  talking- ma- 
20  chines  was  limited,  owing  to  the  fact  that  per- 

sons desiring  to  make  their  own  records,  as 
well  as  to  reproduce  tliem,  were  obliged  to  use 
a  complicated  and  very  exi)ensive  machine. 

In  cari'ying  my  invention  into  effect  1  pro- 
25  vide  a  disk  record-tablet  made  wholly  or  par- 

tially of  wax  or  wax -like  material  or  any 
other  material  capable  of  being  cut  into  by 
the  recording  point  or  stylus,  so  as  to  remove 
or  disi)lace  the  material  of  the  tablet  in  form- 

30  ing  the  record-groove,  and  in  order  to  pro- 
vide a  simple  form  of  sound-box  which  may 

be  readily  omi)l()yed  in  the  making  and  re- 
production of  said  record  and  one  capable  of 

simple  operation  I  provide  a  diaphragm  car- 
35  ried,  preferably,  by  a  tubular  supporting-arm 

capable  of  horizontal  and  vertical  movement 
relative  to  tlie  disk,  and  which  diaphragm  is 
provided  with  both  a  record ing-styh;s  and  a 
rej)roducing- tracer,  either  of  which  may  be 

40  brought  into  operative  position.  In  the  pre- 
ferred form  this  diaphragm  is  arranged  to  ro- 

tate on  its  supporting-arm  to  bring  either  the 
stylus  or  tracer  into  operative  position,  and  I 
also  provide  a  locking  device  for  locking  the 

45  d  iai)hragm  or  its  supporting-arm  against  hori- 
zontal movement  when  the  recording-point  is 

in  operative  position,  it  being  understood  that 
when  the  reproducing-tracer  is  in  operative 
])osition  the  diaphragm  will  be  free  to  move 

50  liorizontally  with  respect  to  the  disk,  so  as  to 

insure  the  accurate  tracking  of  the  tracer  in 
the  record-groove.  It  \\\\\  also  be  understood 
that  the  provision  for  vertical  movement  of 
the  diaphragm-supporting  arm  is  designed  to 
overcome  irregulai'ities  in  the  surface  of  the  55 
di.sk.  The  movement  of  the  diaphragm-sup- 

porting arm  is  independent  of  the  horn-sup- 
port, and  in  no  wise  is  it  affected  by  the  same. 

The  diaphragm -supporting  arm  being  con- 
nected to  the  horn -support  by  a  universal  60 

joint  pei-mits  the  diaphi-agm  to  have  lateral 
and  vertical  movement  independent  of  the  lat- 

eral and  vertical  movement  of  the  horn  and 

horn-support,  and  the  movement  of  the  horn 
in  no  wise  affects  the  movement  of  the  dia-  65 
phragm  while  the  said  diaphragm  is  being  fed 

across  the  record  by  the  record-gi'oove.  Ow- 
ing to  tliis  construction  the  dia])hragm  is  com- 

pelled to  moj-e  readily  follow  the  sinuosities 
of  the  record-groove  and  is  not  affected  by  70 
the  weight  of  the  horn  or  its  support. 

While  the  essential  and  chai'acteristic  fea- 
tures of  my  invention  are  neces.sarily  suscep- 
tible of  modification,  the  preferred  embodi- 
ment of  the  invention  is  illusti-ated  in  the  ac-  75 

companying  di'awings,  in  which — 
Figure  1  represents  a  plan  view  of  a  part 

of  a  talking-machine  embodying  my  inven- 
tion.    Fig.   2   I'epresents   a   vertical  section 

taken  on  line  x  //  in  Fig.  L     Fig.  3  repre-  80 
sents  a  sectional  view  of  the  diaphragm.    Fig. 
4  represents  a  plan  view  of  the  same.     Figs. 

5  and  6  represent  sectional  views  of  the  dia- 
phragm-tube, showing  the  play  of  the  tube  in 

its  vertical  and  horizontal  directions.  Fig.  85 
7  represents  a  side  elevation  of  my  improved 
recording  and  rei)roducing  device  arranged 

for  recording,  and  Fig.  8  re]M-esents  a  similar 
view  arranged  for  reproducing.  Fig.  9  rep- 

resents a  side  elevation  of  my  improved  re-  90 
cording  and  reproducing  device  arranged  for 
reproducing,  and  illustrating  an  adjustable 
horn-support,  and  Fig.  10  is  an  end  elevation 
of  the  same. 

Similar  letters  of  reference  indicate  corre-  95 
sponding  parts  on  the  several  figures. 

A  I'epresents  the  pivot  of  a  disk  talking- 
machine,  upon  which  is  mounted  a  wax  rec- 

ord-disk F  and  the  spii-ally-grooved  clamp- 
ing-cap B,  which  can  be  made  of  any  suitable  100 
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material,  preferably  metal.  The  clamping- 
cap  B  is  provided  with  a  spiral  guiding- 
groove  which  leads  to  the  center  of  said  cap. 

Engaging  with  the  spiral  groove  of  the  clamp- 
5  ing-cap  is  a  guide-pin  C,  which  is  connected 

in  any  well-known  manner  to  the  arm  D  of 
the  sound-box  G. 

The  sound-box  G  consists  of  a  diaphragm 
,r  and  a  rubber  gasket  ?/%  which  are  attached 

lo  to  a  rotary  siipport  n.  Attached  to  the  dia- 
phragm X  is  a  plate  or  support  c,  provided 

with  both  a  recording -point  q  and  a  repro- 
ducing-point  r. 

The  rotary  diaphragm-siipport  n  is  provided 
15  with  a  socket  ̂ ,  which  is  fitted  to  the  dia- 

phragm-tube '///  by  means  of  a  pin  v,  which 
engages  with  the  groove  ?'  in  said  tube,  there- 

by permitting  the  diaphragm  to  be  turned  at 
right  angles  to  its  central  axis,  so  as  to  bring 

20  the  recording -point  q  or  the  reproducing- 
point  r  at  pleasure  into  contact  with  the  rec- 

ord-disk F. 

j!?  is  a  weight  secured  to  the  diaphragm-sup- 
port 11  and  which  engages  with  the  catch  2) 

25  on  the  lever  /,  thereby  securing  the  diaphragm 
rigidly  when  so  desired.  The  lever  /  also 
serves  the  purpose  of  raising  the  diaphragm 
when  required  in  order  to  avoid  any  possil^le 
destructions  of  the  impressions  on  the  record- 

30  disk. 
When  the  weight  7^  is  in  engagement  with 

I     the  catch  7/  on  the  lever  /,  the  diaphragm  is 
■I  absolutely  rigid,  so  that  no  horizontal  dis- 

placement is  possible  on  the  pivot ./  of  the  d  ia- 
.35  phragm-tube  m. 
/  It  is  well  known  that  when  a  diaphragm  is 

'  to  be  used  for  reproducing  purposes  more 
pressure  is  required  than  when  used  for  re- 

cording purposes,  and  it  is  for  this  reason  that 
40  I  secure  the  weight  2^  to  the  diaphragm-sup- 

port ?/,  which  when  it  is  moved  away  from  its 
center  or  support,  which  in  this  case  is  the 

reproducing-point  />,  Fig.  8,  it  produces  ad- 
ditional weight  to  the  point  /■  and  moredown- 

45  ward  pressure  upon  the  reproducing-point, 
and  consequently  the  latter  is  more  firmly  ap- 

plied to  the  disk  than  when  recording.  The 
weight }}  being  no  longer  in  engagement  with 

the  catch  ;j'  permits  a  very  slight  motion  in  a 
50  horizontal  direction  to  the  tubes  of  the  dia- 

phragm.    This  horizontal  movement  is  just 
sufficient  to  permitthereproducing-point  v  to 
actually  follow  the  path  of  the  spiral  groove. 

In  Fig.  7  it  will  be  noticed  that  the  weight 

55  7?  is  in  engagement  with  the  catch  2^'  of  the 
lever  /,  and  is  therefore  nearer  the  center  or 
support,  which  in  this  case  is  the  recording- 
point  <7,  and  it  therefore  produces  less  pres- 

sure upon  the  point  q.     It  will  be  noted  that 
60  by  this  construction  and  by  the  relative  loca- 

tion of  the  recording-point  near  the  center  of 
the  diaphragm  and  the  reproducing-point 
away  from  such  center  a  considerable  excess 
of  pressure  is  exerted  on  the  reproducing- 

65  xjoint  during  reproduction  over  that  which  is 

exerted  on  the  recording-point  during  the  re- 
cording pi'ocess. 

It  will  be  seen  that  by  simply  turning  the 

rotary  diaphragm-support  n  with  the  recorder 
from  Fig.  7  it  will  be  converted  intoarepro-  70 
ducer,  as  shown  in  Fig.  8. 

Referring  to  Figs.  5  and  6  of  the  drawings, 
m  represents  the  diaphragm-tube,  to  which  is 
fitted  a  ring  /■  by  means  of  a  pin  or  stud ,/. 
The  ring  /!■  is  passed  over  the  extension  of  the  75 
articulated  joint  A  in  such  a  manner  that  the 

pin  y  engages  with  a  slot  in  the  said  exten- 
sion.    This  construction  serves   to   prevent 

any  displacement  in  the  horizontal  direction 
of  the  interior  of  the  tubes  and  enables  the  80 

diaphragm  having  attached  thereto  both  re- 
cording and  reproducing  points  to  have  a  very 

slight  latei-al  motion  in  the  plane  of  the  disk. 
By  this  construction  it  will  be  seen  that  the 
sound-box  and  its  parts  are  freetoswing  ver-  85 
tically  upon  the  pin  /  and  horizontally  upon 
the  pin ./  when  the  reproducing-tracer  is  in 
operative  relation  with  the  record-tablet;  but 
they  are  constrained  to  move  vertically  only 
when  the  recording-stylus  is  in  such  operative  90 
relation. 

In  talking-machines  of  the  class  described 
it  is  necessary  to  provide  an  amplifying-horn 
and  a  siipport  for  the  same.     In  Fig.  9 1  have 
shown  my  improved  device  as  supported  at  95 
the  end  of  such  a  horn,  (shown  in  dotted  lines,) 

the  horn  in  turn  being  supported  by  a  uni- 
versal connection  at  the  outer  end  of  the  arm 

c/,  extending  from  the  case  of  the  machine 
(not  shown)  as  usual.     This  arm  d  has  an  up-  100 
turned  outer  end  provided  with  a  socket,  into 
which  is  inserted  the  stud  e  of  the  yoke  c, 
thus  permitting  horizontal  movement  of  the 
horn-support.     The  yoke  e  carries  a  pivoted 
cross-head  J,  through  which  passes  the  ad-  105 
justing-rod  a^  held  in  place  by  the  set-screw 
c.     The  horn  is  inserted  in  the  clamping-ring 
g^  which  is  supported  at  the  outer  end  of  the 
rod  a  and  carries  the  diaphragm  tube  m  and 

its  connections,  as  shown.     Stops,/  are  se-  no 
cured  in  the  cross-head  h  to  limit  the  move- 

ment of  hoi"n-support  when  the  diaphragm- 
points  are  not  in  engagement  with  the  record. 
These  stops  also  serve  to  hold  the  sound-box 
at  the  proper  angle  with  the  record  by  their  115 
engaging  the  cross-bar  of  the  yoke  Ij. 

I  am  aware  that  changes  may  be  made  in 
various  arrangements  and  combinations  of  the 
parts  withoutdepartingfrom  the  scope  of  my 

invention.  Hence  I  do  not  limit  my  inven-  120 
tion  to  the  exact  arrangement  and  combina- 

tion of  the  parts  as  described,  nor  do  I  con- 
fine myself  to  the  exact  shape  and  configura- 
tion of  the  same. 

Having  described   my  invention,    what   I   125 
claim  as  new,  and  desire  to  secure  by  Letters 

Patent,  is — 
1.  In  a  talking-machine,  the  combination 

with  a  record-tablet  adapted  to  receive  a  rec- 
ord in  the  form  of  a  groove,  of  a  diaphragm,   130 
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a  support  therefor  provided  with  a  universal 
joint  thereby  permitting  said  tube  to  liave  both 

-        vertical  and  lateral  movement,  a  recording- 
■      stylus  and   reprodvicing  -  tracer   cooperating 

5  therewith,  means  whei'eby  either  the  stylus  or 
the  tracer  may  be  brought  into  operative  po- 

sition relative  to  the  tablet,  while  maintain- 
ing the  other  out  of  operative  position,  and  a 

locking  device  designed  tohold  the  diaphragm- 
lo  support  against  lateral  movement  when  the 

recording-stylus  is  in  o])erative  position. 
2.  In  a  talking-machine,  the  combination 

with  a  record-tablet  adapted  to  receive  a  re- 
cord in  the  form  of  a  groove,  of  a  rotary  dia- 

15  phragm,  a  support  therefor  provided  with  a 
universal  joint  thereby  permitting  said  tube  to 
have  both  vertical  and  lateral  movement,  a  re- 

cording-stylus and  a  reproducing -tracer  at- 
tached to  said  diaphragm  and  arranged  so  that 

2o  when  either  is  in  operative  position  on  the 
tablet  said  diaphragm  will  be  held  at  an  angle 
to  the  tablet  thereby  maintaining  the  other  out 
of  operative  position,  and  a  locking  device  de- 

signed to  hold  the  diaphragm-suppoi't  against 
25  lateral  movement  when  the  stylus  is  in  oper- 

ative position. 
3.  In  a  talking-machine,  the  combination 

with  a  I'ecord-tablet  adapted  to  receive  a  rec- 
ord in  the  form  of  a  groove,  of  a  diaphragm, 

30  a  recording-stylus  and  a  reproducing-tracer 
cooperating  therewith,  means  whereby  either 

the  stylus  oi-  the  tracer  may  be  brovight  into 
operative  position  relative  to  the  tablet,  while 
maintaining  the  other  out  of  operative  posi- 

35  tion,  and  a  diaphragm-tube  having  a  universal 
joint  thereby  permitting  said  tube  to  have 
both  vertical  and  lateral  movement  and  means 
to  constrain  the  movement  of  said  support  to 
one  direction  only. 

40  4.  In  a  talking-machine,  the  combination 
with  a  record-tablet  adapted  to  receive  a  rec- 

ord in  the  form  of  a  groove,  of  a  diaphragm, 

a  recording-stylus  and  a  reproducing-ti-acer 
co()pe rating  therewith,  means  whereby  either 

45  the  stylus  or  tlie  tracer  may  be  brought  into 
operative  position  relative  to  the  tablet  while 
maintaining  the  other  out  of  operative  posi- 

tion, a  diaphragm  -  tube  having  a  universal 
joint  thereby  permitting  said  diaphragm  to 

50  have  both  vertical  and  lateral  movement,  and 
a  locking  device  designed  to  hold  the  dia- 
phragm-tulje  against  lateral  movement  when 
the  stylus  is  in  operative  position. 

5.   In  a  talking-machine,  the  combination 
5  5  with  a  record -tablet  ada])ted  to  recei  \'e  a  record 

in  the  form  of  a  spiral  groove,  of  a  rotary  dia- 
phragm, a  recording-stylus  and  a  repi'oducing- 

tracer  attached  to  said  diaphragm  and  ar- 
ranged so  that  when  either  is  in  operative 

60  position  on  the  tablet  said  diaphragm  will 
be  held  at  an  angle  to  the  tablet  thereby 
maintaining  the  other  out  of  operative  posi- 

tion, a  diaphragm-tube  having  a  universal 
joint  thereby  permittingsaid  tube  to  have  both 

65  vertical  and  lateral  movement,  and  a  locking 

device  designed  to  hold  the  diaphragm-sup- 
poi't against  lateral  movement  when  the  sty- 

lus is  in  operative  position. 
6.  In  a  talking-machine,  a  diaphragm  hav- 

ing a  plate  or  support  inclined  to  the  record-  70 
tablet  and  provided  with  a  recording-stylus 
and  a  reproducing-tracer  and  capable  of  l^e- 
ing  turned  at  right  angles  to  its  central  axis 
and  provided  with  a  weighted  catch,  a  lock- 

ing-lever adapted  to  engage  said  catch  for  75 
locking  the  diaphragm-plate  when  the  stylus 
is  in  operative  relation  with  the  tablet,  the 
weighted  catch  operating  to  increase  the 
pressure  upon  the  tracer  when  it  is  in  opera- 

tive position,  substantially  as  described.  80 
7.  In  a  talking-machine,  the  combination 

with  a  record-tablet  adapted  to  receive  a  record 
in  the  form  of  a  groove,  of  a  diaphragm,  a 
support  therefor  hinged  to  move  toward  and 
away  from  the  tablet,  a  recording-stylus  and  85 
a  reproducing-tracer,  a  weighted  catch,  and 
means  whereby  either  the  stylus  or  the  tracer  )^ 
may  be  brought  into  operative  position  rela- 

tive to  the  tablet,  while  maintaining  the  other 
out  of  operative  position.  90 

8.  In  a  talking-machine,  the  combination 
with  a  record-tablet  adapted  to  receive  a  record 
in  the  form  of  a  spiral  groove,  of  a  diaphragm, 
a  recording-stylus  and  a  reprocKicing-tracer, 
a  diaphragm-tulie  provided  with  a  universal  95 
joint  thereby  permitting  said  tube  to  have 
both  v^ertical  and  lateral  movement,  a  locking 
device  designed  to  hold  the  diaphragm-tube 
against  lateral  movement  when  the  stylus  is 
in  operative  position,  and  means  whereby  the  100 
stylus  or  tracer  may  be  brought  into  opera- 

tive position  relative  to  the  tablet  while  main- 
taining the  other  out  of  operative  position. 

9.  In  a  talking-machine,  the  combination 
with  a  record-tablet,  in  the  form  of  a  groove,  105 
of  a  diaphragm,  a  recording-stylus  and  a  re- 

producing-tracer, a  diaphragm-support  hav- 
ing a  joint  to  permit  movement  of  the  dia- 

phragm in  all  directions,  a  weight  on  said  dia- 
phragm-support, a  locking-lever  adapted  to  no 

engage  said  weightfor  lockingthe  diaphragm- 
plate  against  latei-al  movement  when  the  sty- 

lus is  in  operative  relation  with  the  tablet, 
said  weight  operating  to  increase  th.e  pressure 
at  the  tracer,  substantially  as  described.  115 

10.  In  a  talking-machine,  the  combination 
with  a  record-tablet  adapted  to  receive  a  rec- 

ord in  the  form  of  a  groove,  of  a  rotary  dia- 
phi-agm,  a  I'ccording-stylus  and  a  reproduc- 

ing tracer  attached  to  said  diaphragm  and  ar-  120 
ranged  so  that  when  either  is  in  operative 
jiosition  on  the  tablet  said  diaphragm  will  be 
held  at  an  angle  to  the  tablet,  thereby  main- 

taining the  other  out  of  operative  position,  a 
universally-pivoted  supporting-arm  carrying  125 
said  diaphragm,  a  weight  on  the  said  dia- 

phragm-support for  maintaining  the  tracer  in 
contact  with  the  bottom  of  the  record-groove, 
and  a  locking-lever  adapted  to  engage  the 
weight    for    locking    the    diaphragm  -  plate  130 
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against  lateral  movement  when  the  stylus  is 
in  operative  relation  with  the  tablet,  substan- 

tially as  described. 
11.  In  a  talking-machine,  the  combination 

5  with  a  wax-like  tablet  adapted  to  receive  a 
record-groove,  a  plate  provided  with  a  guide- 
groove,  a  rotary  diaphragm,  a  universally- 
pivoted  supporting -arm  carrying  said  dia- 

phragm, a  recording-stylus  mounted  on  said 
TO  diaphragm,  a  reproducing-traccr  also  mounted 

on  said  diaphragm,  either  of  which  may  be 
brought  into  operative  position  by  a  rotary 
movement  of  the  diaphragm,  a  locking  de- 

vice for  locking  the  diaphragm -supporting 
15  arm  against  lateral  movement  when  the  re- 

cording-stylus is  in  operative  position,  and  a 
guide-pin  engaging  said  guide-groove,  sub- 

stantially as  described. 
12.  In  a  talking-machine,  the  combination 

20  with  a  wax-like  tablet  adapted  to  receive  a 
record-groove,  a  plate  provided  with  a  guide- 
groove,  a  rotary  diaphragm,  a  universally- 
pivoted  supporting -arm  carrying  said  dia- 

phragm, a  recording-stylus  mounted  on  said 
2  5  diaphragm,  a  reprod  ucing-tracer  also  mounted 

on  said  diaphragm,  either  of  which  may  be 
brought  into  operative  position  by  a  rotary 
movement  of  the  diaphragm,  a  weight  on  said 
diaphragm-support  for  maintaining  tlie  tracer 

30  in  contact  with  the  bottom  of  the  record- 
groove,  and  a  guide-pin  engaging  said  guide- 
groove,  substantially  as  set  forth. 

13.  In  a  talking-machine,  the  combination 
with  a  wax-like  tablet  adapted  to  receive  a 

35  record-groove  and  a  guide-groove,  a  rotary 
diaphragm,  a  universally-pivoted  supporting- 
arm  carrying  said  diaphragm,  a  recording- 
stylus  mounted  on  said  diaphragm,  a  repro- 

ducing -  tracer   also    mounted    on    said    dia- 
40  phragm,  either  of  which  may  be  brought  into 

operative  position  by  a  rotary  movement  of 
the  diaphragm,  a  locking  device  for  locking 
the  diaphragm-supporting  arm  against  lateral 
movement  when  the  recording -stylus  is  in 

45  operative  position,  a  weight  on  said  dia- 
phragm-support for  maintaining  the  tracer 

in  contact  with  the  bottom  of  the  record - 
groove,  said  weight  constituting  one  member 
of  said  locking  device  and  a  guide-pin  engag- 

50  ing  with  said  guide-groove,  substantially  as 
set  forth. 

14.  In  a  talking-machine  the  combination  of 
a  rotary  diaphragm-support,  a  diaphragm- 
tube  upon  which  said  diaphragm-support  is 

55  mounted,  means  for  permitting  said  tube  to 
oscillate  either  vertically  or  late  rally  and  means 
to  limit  the  oscillation  of  said  tube  in  but  one 
direction  only. 

60 

65 

75 

15.  In  a  talking-machine,  the  combination  of 
a  diaphragm  having  secured  thereto  a  record- 

ing-stylus and  a  reproducing-tracer,  a  dia- 
phram-tube,  a  universally-pivoted  support  for 
said  diaphragm-tube,  means  for  permitting 
imiversal  movement  of  said  tube  and  for  per- 

mitting movement  in  a  single  dii-ection  only. 
16.  In  a  talking-machine,  the  combination  of 

a  rotary  diaphragm,  a  universally-pivoted  sup- 
l)ort  therefor,  a  locking  device  for  said  dia- 

phragm, whereby  when  said  device  is  unlocked 
said  diaphragm  may  have  vertical  and  lateral  70 
movement  and  when  said  device  is  locked,  the 
said  diaphragm  is  limited  to  vertical  movement only. 

17.  In  a  talking-machine, the  combination  of 
a  sound-box,  provided  with  a  rotary  dia- 

phragm-support, carrying  a  diaphragm,  a  re- 
cording-point and  a  reprod  ucing- point  secured 

to  said  diaphragm,  and  a  weight  mounted  on 

said  diaphi-agm-support  to  increase  the  pres- 
sure upon  the  reproducing- point  over  that  80 

upon  the  recording- point,  by  the  rotation  of  the 
diaphragm-support. 

18.  In  a  talking-machine,  the  combination  of 
a  horn-support  and  a  diaphragm-tube,  a  univer- 

sal joint  between  said  support  and  said  tube  85 
thereby  permitting  both  vertical  and  lateral 
oscillations  of  said  tube,  and  means  for  limit- 

ing the  movement  of  said  tube  to  a  single  dii-ec- tion  only. 

19.  In  a  talking-machine  the  combination  of 
a  horn-support  and  adiaphragm-tube,a  univer- 

sal joint  connecting  said  tube  to  said  support, 
permitting  both  vertical  and  lateral  mov^ement 
of  said  tube  and  a  locking  device  for  said  sup- 

port and  tube  whereby  the  movement  of  said  95 
tube  may  be  limited  to  a  single  direction  only. 

20.  In  a  talking-machine  the  combination  of 
a  horn-sui)iiort  and  a  diaphragm-tube,  a  uni- 

versal joint  connecting  said  support  and  said 
tube,  for  permitting  l)oth  vertical  and  lateral 
movement  of  said  tube,  and  a  locking  device 
for  said  support  and  said  tube  for  limiting  said 
til  be  to  vertical  movement. 

21.  In  a  talking-machine,  tlie  combination  of 
a  horn-support  and  a  diaphragm-tube,  a  uni- 

versal joint  connecting  said  tul)e  and  said  sup- 
port, for  permitting  both  vertical  and  lateral 

movement  of  said  tube,  and  a  locking  device 
for  said  support  and  said  tube,  for  holding  the 
tube  against  lateral  movement. 

This  sijecification  signed  and  witnessed  this 
15th  day  of  April,  1902. 

ALFRED  CLARK. 
Witnesses: 

Edward  P.  MacLean, 
Paul  F.  Paquet. 
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To  all  irhoiih  it  inny  concern: 

Be  it  known  that  I,  Horace  Sheble,  a  citi- 
zen of  the  United  States,  residing' in  Philadel- 

pliia,  Pennsyhania,  have  invented  certain  Ini- 
5  i)rovements  in  Horns  for  Talking-Machines, 

of  which  the  following  is  a  .specification. 
M.y  invention  consists  of  an  improvement  in 

the  construction  of  horns  primarily  designeil 
to  be  connected  to  the  conduit  leading  from 

lo  the  vibrating  diaphragm  or  sound-box  of  a 
talking-machine  of  any  of  the  well-known 
forms,  the  object  of  the  invention  being  to 

provide  means  for  danii)ingor  pi'eventingtlie 
vil)rations  of  the  metal  of  which  the  horn  is 

15  composed,  which  heretofore  have  ordinarily 
interfered  with  the  vibration  of  the  column 
of  air  witliin  the  horn,  .so  as  to  give  a  more 
or  less  objectionable  quality  to  the  music  or 
other  sounds  reproduced  by  the  machine  to 

20  which  the  horn  is  attached. 

A  further  object  of  the  invention  is  to  pro- 
vide means  whereby  the  appearance  of  a  horn 

of  the  character  above  noted  may  be  greatly 
enhanced,  said  means  being  of  such  a  nature 

25  as  to  be  durable. 
These  objects  I  attain  as  hereinafter  set 

forth,  reference  being  had  to  the  accompany- 
ing drawings,  in  which— 

Figure  1  is  a  side  elevation  of  a  horn  for 
30  use  in  connection  with  a  talking-machine,  be- 

ing illustrated  as  provided  with  a  covering- 
according  to  my  invention.  Fig.  2  is  a  sec- 

tional elevation  of  the  horn  shown  in  Fig.  1, 
showing  the  detail  construction  of  the  same. 

35  In  horns  for  the  purpose  noted  it  has  hither- 
to been  customary  to  construct  them  of  either 

polished  brass  or  bronze  throughout  their  en- 
tire length  or  to  simply  have  them  polished 

at  theii-  mouth  or  bell,  while  covering  with 
40  black  japan  or  other  similar  material  the  body 

or  conical  portion.  To  those  accustomed  to 

the  use  of  machines  for  reproducing-  sound  it 
is  well  known  that  hitherto  there  has  always 
been  present  an  objectionable  metallic  note 

45  produced  by  the  machine  when  in  operation, 
due  in  a  great  measure  to  the  fact  that  the 

vibrating-  column  of  air  within  the  horn  sets 
in  vibration  the  metal  of  the  horn  itself,  which 

in  turn  causes  vibrations  of  air,  so  as  to  g-ive 
rise  to  the  objectionable  note  or  tone  men-  50 
tioned.  I  have  found,  however,  that  by  cov- 

ering- the  body  or  conical  portion  of  the  horn 
with  a  layer  of  cloth,  preferably  adherent  to 

the  horn,  the  quality  of  the  sound  reproduc- 
tions is  greatly  improved  and  that  with  the  55 

entire  absence  of  the  objectionable  metallic 
sound  heretofoi-e  always  present. 

In  the  above-mentioned  drawings,  A  is  the 
body  or  conical  portion  of  a  horn  formed  of 

metal,  as  Ls  usually  the  case,  and  having- at  its  60 
smaller  end  a  cylindrical  nozzle  '/  for  attach- 

ment to  the  tul)e  connected  to  the  sound-box 
containing  the  vibrating  diaphragm  of  the 
talking-machine. 

a'  is  the  bell  or  mouth  of  the  horn  and  is  65 
held,  as  customary,  to  the  large  end  of  the 

body  portion  A  by  means  of  a  turned-over 
edge  in  engagement  with  a  Hange  cr  on  said 
body  portion. 

B  is  a  layer  of  cloth  preferably  extending  70 
over  the  entire  surface  of  the  body  portion 
A  and  l)eing  held  thereon  by  glue,  varnish,  or 
any  other  desired  material.    Not  only  does  this 
coating  of  cloth  dampen  the  vibrations  of  the 
metal  hoi-n,  and  thereby  improve  the  quality  75 
of  the  sounds  reproduced  by  the  machine,  but 
it  gives  a  finished  appearance  to  the  body  por- 

tion of  said  horn  and  is  itself  of  such  a  na- 
ture as  not  to  be  easily  injured  or  disfigured. 

This  is  quite  an  important  feature,  as  the  ja-  80 
pan  or  varnish  hitherto  used  is  very  easily 
scratched,  with  consequent  injury  to  the  ap- 

pearance of  the  horn. 
I  claim  as  my  invention — 
1.  As  a  new  article  of  manufacture,  a  horn  85 

for  talking-machines,  the  same  having  a  sub- 
stantially conical  body  portion  of  relatively 

stiff  sheet  metal  and  ha\-ing  a  covering  of 
woven  fabric  ui)on  said  body  portion,  said  fab- 

ric being  permanently  retained  in  intimate  90 
contact  with  the  body,  substantially  as  de- 
scribed. 
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2.  As  a  new  article  of  manufacture,  a  horn 
for  a  talking-machine,  the  same  including  a 
conical  body  portion  and  a  mouthpiece  there- 

for, said  parts  being  of  relatively  stiff  sheet 
metal  with  a  covering  of  cloth  glued  to  the 
said  body  portion  of  the  horn,  substantially 
as  described. 

In  testimony  whereof  I  have  signed  my  name 
to  this  specification  in  the  presence  of  two  sub- 

scribing witnesses. 
HORACE  SHEBLE. 

Witnesses: 
Chas.  Sulzner, 
Marie  E.  Donigan. 
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■  To  all  ivhoin  it  may  concern: 
P  Be  it  known  that  I,  Theodore  B.  Birnbaijm, 

managing  director,  a  subject  of  the  Queen  of 
Great  Britain  and  Ireland,  residing  at  36  Rit- 

5  terstrasse,  in  tlie  city  of  Berlin,  in  the  German 
Empire,  have  invented  certain  new  and  useful 
Improvements  in  Record-Plates  for  Gramo- 

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

lo  The  record-plates  for  gramophones  are  made 
of  circular  disks  of  hard  rubber  or  similar 

_     material  of  about  one-tenth  inch  thickness. 
■  These  plates  or  tablets  are,  as  a  rule,  fitted 

with  an  aperture  for  the  reception  of  the  ro- 
1 5  tating  shaft  when  the  gramophone  is  placed 

upon  its  turn-table.  Upon  the  surface  of  the 
record-tablet  the  phonographic  record-line  is 
engraved,  forming  a  spiral-like  groove,  serv- 

ing to  guide  the  gramophone-needle  which  is 
20  connected  to  the  .sounding-drum.  Upon  the 

rotation  of  the  record-tablet  the  needle  moves 
in  the  spiral-like  groove  from  the  edge  of  the 
tablet  to  the  center  thereof,  Qprresponding  to 
the  configuration  and  the  extent  of  the  said 

25  spiral  groove.  The  commencing  point  of  the 
record-line  is  accordingly  arranged  near  the 
periphery  of  the  tablet  aboiit  one-fifth  of  an 
inch  from  its  outer  edge.  With  this  form  of 
arrangement  of  gramophone  record-tablets  it 

30  is  a  great  inconvenience  that  it  requres  a  cer- 
tain amount  of  skill  to  introduce  the  needle 

into  the  outer  extremity  of  the  record-line,  a 
very  serious  drawback,  which  is  especially 
troublesome  if  short-sighted  persons  want  to 

35  make  use  of  the  gramophone.  Furthermore, 
it  frequently  happens,  unless  great  care  is 
taken  in  positioning  the  needle  upon  the  rec- 

ord-tablet, tliat  the  needle  glides  off  the  edge 
of  the  said  tablet  and  strikes  against  thedriv- 

40  ing-gear  of  the  contrivance,  whereby  the  nee- 
dle becomes  bent  or  has  its  point  broken  off 

or  blunted,  and  thus  becomes  unfit  for  use. 
In  the  accompanying  drawings.  Figure  1  is 

a  plan  view  of  a  gramophone-plate  construct- 
45  ed  in  accordance  with  my  invention,  and  Fig. 

2  is  a  transverse  section  thereof. 
As  will  be  .seen  from  Figs.  1  and  2  of  the 

drawings,  the  outer  edge  of  the  record-tablet 
a  is  provided  with  an  annular  projection  ?>, 

which  projects  about  one  twenty-fifth  to  one-  50 
tenth  of  an  inch  upon  the  upper  surface  of 

the  said  tablet.  The  spirally-wound  record- 
line  is  so  arranged  upon  the  record-tablet  as 
to  start  directly  at  the  projecting  edge  1)  or  in 
the  proximity  thereof.  To  start  the  gramo-  55 
phone,  it  is  only  necessary  to  place  the  point 
of  the  needle  close  to  the  projecting  rim  1>  of 
the  plate  a.  Thus  it  is  possible  to  operate 
the  gramophone  even  in  a  dark  room  and 
without  the  necessity  of  special  skill  or  ex-  60 
perience  in  handling,  inasmuch  as  the  touch 
will  afford  a  sufficient  guide  to  the  operator 
for  the  adjiistment  of  the  needle  upon  the 
gramophone-tablet  in  the  proper  position  for 
actuating  the  apparatus.  The  pi-ojecting  rim  6^; 
presents  the  further  advantage  of  a  far  more 

efficient  protection  against  injury  from  ex- 
terior influences  of  the  upper  part  of  the  tab- 

let, which  contains  the  spirally- wound  record- 
line.  If  a  number  of  recoixl-tablets  construct- 

ed according  to  my  invention  are  placed  on 

top  of  each  other,  the  tablet  bearing  the  rec- 
ord-groove is  not  touched  at  all  by  the  upper 

tablet  in  view  of  the  latter  resting  upon  the 
rim  I)  of  the  lower  tablet  or  plate  a.  Then 
the  thick  edge  affords  a  greater  security 

against  breakage,  and  thus  rendei"s  the  tablet 
more  dui-able. 
What  I  claim,  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States,  is —  80 
A  flat  gramophone-plate  provided  with  an 

integral  annular  rim  projecting  above  its  rec- 
ord-surface at  the  extreme  outer  edge  of  the 

plate  and  the  saicl  surface  having  a  spiral.ly- 
arranged  record-line  formed  therein,  said  line  85 
beginning  close  to  the  inner  side  of  said  rim 
and  terminating  at  a  point  remote  from  the 
rim  near  the  center,  said  rim  being  adapted 

to  guide  the  gramophone-needle  into  the  be- 
ginning of  the  record-line,  substantially  as  90 

set  forth. 
In  witness  whereof  I  have  hereunto  signed 

my  name  in  the  presence  of  two  subscribing 
witnesses. 

THEODORE  B.  BIRNBAUM. 
Witnesses: 

Henrv  Hasper, 

WOLDEMAR   HaIJI'T. 
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THOMAS  F.  SOLON,  OF  SOLON  SPRINGS,  WISCONSIN. 

PHONOGRAPH. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  760,655,  dated  May  24,  1904. 

Application  filed  September  1,  1903.    Serial  No.  171,575.    'No  model.) 

To  all  wlunn  it  mcty  concern: 

Be  it  known  that  I,  Thomas  F.  Solon,  a  citi- 
zen of  the  United  States,  residing  at  Solon 

Springs,  in  the  county  of  Douglas  and  State 
5  of  Wisconsin,  have  invented  a  new  and  useful 

Phonograph,  of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  certain  improve- 
ments in  plionographs  and  similar  .sound-re- 

[o  producing  machines,  and  has  for  its  principal 

object  to  pi'ovide  a  novel  form  of  mechanism 
in  wliich  a  plurality  of  records  are  mounted 
on  a  carrier  which  may  be  revolved  automat- 

ically to  present  the  records  successively  to 
15  the  sound-box. 

A  further  object  of  the  invention  is  to  pro- 
vide in  graphophones,  plionographs,  and  simi- 

lar sound-reproducing  machines  for  the  stop- 
ping of  the  operation  of  the  machine  before 

20  the  sound-l)Ox  has  traversed  the  entire  record, 
so  that  said  record  may  contain  a  number  of 
different  speeches,  catcli  phrases,  epigrams, 
and  the  like,  which  may  be  repeated  in  con- 

secutive order,  the  sound-box  and  record  stop- 
25  ping  at  intervals  between  successive  short- 

.sound  records  and  returning  movement  of  the 
sound-box  being  prevented  until  the  end  of 
the  cylinder  is  reached. 

A  still  further  object  of  the  invention  is  to 
30  provide  a  device  of  this  character  in  which 

l)rovision  is  made  for  the  employment  of  a 
l)lurality  of  records  whicli  are  successively  ad- 

justed to  operative  position  with  respect  to 
the  threaded  sound -box -traversing  .shaft  of 

35  the  talking-machine,  the  adjusting  apparatus 
being  automatic  in  its  operation  and  .serving 
to  present  a  fresli  record  after  the  sound-box 
has  entirely  completed  the  reproduction  of  a 
previous  record. 

40  A  still  further  object  of  the  invention  is  to 
provide  a  novel  form  of  mechanism  automat- 

ically set  into  operation  at  the  completion  of 
a  sound-reproducing  period  and  serving  at  one 
movement  to  adjust  the  parts  to  position  for 

45  the  return  of  the  sound-box  to  the  starting 
end  of  the  machine  and  to  permit  of  the  move- 

ment of  a  fresh  record  to  the  proper  position 
with  respect  to  the  motor-shaft. 

Witli  these  and  other  objects  in  view  the  in- 
50  vention  consists  in  the  novel  construction  and 

arrangement  of  parts  hereinafter  described, 
illustrated  in  the  accompanying  drawings,  and 
particularly  pointed  out  in  the  appended 
claims,  it  being  understood  that  various 
changes  in  the  form,  proportions,  size,  and  55 
minor  details  of  the  structure  may  be  made 
without  departing  from  the  spirit  or  sacrific- 

ing any  of  the  advantages  of  the  invention. 
In  the  accompanying  drawings.  Figure  1  is 

a  general  perspective  view  of  a  vending-ma-  60 
chine  con.structed  in  accordance  with  my  in- 

vention.    Fig.  2  is  a  plan  view,  partly  in  sec- 
tion, of  the  sound-reproducing  machine.    Fig. 

3  isan  end  elevation  of  the  sound-reproducing 
machine.     Fig.  4  is  an  elevation  of  a  portion  65 
of  the  carrier  or  support  for  a  plurality  of 
records.     Fig.  5  is  a  partial  plan  view  show- 

ing the  movement  of  some  of  the  parts  when 
the  sound-box  has  completed  tlie  reproduc- 

tion of  an  entire  record.     Fig.  6  is  an  eleva-  70 
tion  looking  From  tlie  left-hand  end  of  the 
machine  and  sliowing  tlie  means  for  limiting 
the  winding  and  the  reproducing  movements 
of  the  macliine.     Fig.  T  is  a  transverse  sec- 

tional elevation  of  a  portion  of  the  machine  75 
on  the  line  7  7  of  Fig.  2.     Fig.  8  is  a  view 
similar  to  Fig.  7,  the  parts  being  illustrated 
in  different  position.     Fig.  9  is  a  detail  sec- 

tional view  or  a  i)ortion  of  the  device  on  the 
line  9  9  of  Fig.  3.     Fig.  10  is  a  detail  per-  80 
spective  vie.v  illustrating  the  clutch  connec- 

tion between  tlie  main  and  one  of  the  auxil- 
iary mandrel-shafts.     Fig.  11  is  a  plan  view 

illustratingamodified  construction  of  the  mul- 
tiple-record carrier.     Fig.  12  is  an  end  eleva-  85 

tion  of  the  same.     Fig.  13  is  a  transverse  sec- 
tional  view   showing   the  mounting   of   the 

sound-box.     Fig.  1-1  is  a  detail  sectional  view 
through  a  portion  of  one  of  the  .sound-rec- 

ords, illustrating  the  construction  and  arrange-  90 
ment  of  the  multiple-record  carrier  shown  in 
Figs.  11  and  12.     Fig.  15  illustrates  a  slight 
modification  hereinafter  referred  to. 

Similar  numerals  of  reference  are  employed 
to  indicate  corresponding  parts  throughout  95 
the  several  figures  of  the  drawings. 

While  the  machine  forming  the  subject  of 
the  present  invention  may  be  emi^loyed  in  the 
same  manner  as  other  sound-reproducing  ma- 

chines for  the  reproduction  of  musical  selec-  100 
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tions  and  the  like  on  the  insertion  of  a  coin 

of  ijroper  denomination,  it  is  principally  in- 
tended for  use  in  connection  with  a  vending 

apparatus  so  arranged  that  a  single  operat- 
5  ing-lever  may  set  both  into  operation,  and 

the  inserted  coin  acting  first  to  release  the 
mechanism  of  the  vending  device  and  then  to 
release  the  normally  locked  sound-reproduc- 

ing  machine,    the   latter   carrying   records, 
I  o  preferably  in  the  nature  of  catch  phrases,  witty 

remarks,  or  short  sentences  extolling  or  ad- 
vertising the  goods  delivered  by  the  vending- 

machine. 

The  vending-machine  shown  in  the  drawings 
15  is  one  of  that  class  employed  for  the  dispens- 

ing of  beverages  which  may  be  delivered  from 
the  original  packages,  the  bottles  or  other 
vessels  containing  the  beverages  being  placed 
on  top  or  within  the  casing  of  the  machine  and 

20  connected  by  suitable  tul:)es  to  measuring  de- 
vices which  deliver  to  the  customer  a  prede- 

termined quantity  of  the  liquid.  The  sound-re- 
producing machine,  preferably  of  the  grapho- 

phone  type,  is  arranged  within  the  lower  por- 
25  tion  of  the  casing,  and  its  sound-box  is  con- 

nected by  a  flexible  tube  to  a  trumpet  1,  open- 
ing at  the  front  of  the  casing,  or  is  otherwise 

connected  to  the  ear-tubes  in  any  manner  com- 
mon to  sound -reproducing  machines.     The 

30  sound-reproducing  machine  is  provided  with  a 
spring-motor  of  the  usual  type,  connected  to 
a  governor  and  to  the  mandrel-shaft  2,  which 
actuates  the  cylindrical  record.  The  spring- 
motor  is  further  connected  to  the  usual  thread- 

35  ed  shaft  3,  which  operates  in  the  usual  man- 
ner to  impart  longitudinal  movement  to  a 

sound-box  4,  carried  by  a  frame  5.  At  the 
front  of  the  frame  is  the  usual  handle  6,  which 
may  be  moved  up  to  place  the  sound-box  in 

40  contact  with  the  i-ecord  or  depressed  to  dis- 
engage the  sound-box  from  the  record  and 

the  nut  of  the  sound-box  frame  from  the 
threaded  shaft.  The  handle  6  extends  within 

a  trough-shaped  bar  7,  which  is  connected  at 
45  opposite  ends  of  the  frame  to  the  arms  8, 

mounted  on  pivot-pins  9  and  provided  with 
mechanism  hereinafter  described  for  either 
raising  or  depressing  the  trough  to  adjust  the 
position  of  the  sound-box.     In  the  front  por- 

50  tion  of  the  frame  is  journaled  the  winding- 
shaft  10,  having  the  usual  gearing  connec- 

tions with  the  spring-carrying  shaft,  and  at 
one  end  of  said  winding-shaft  is  secured  a 
pinion  11,  with  which  meshes  a  segment  12, 

55  mounted  loosely  on  a  shaft  13,  the  shaft  be- 
ing supported  at  one  end  by  a  bracket-arm  14, 

extending  upward  from  the  winding-shaft, 
while  the  opposite  end  of  said  segment-carry- 

ing shaft  passes  through  a  suitable  bearing  15, 
60  formed  in  one  end  of  the  casing.  To  the 

outer  end  of  the  shaft  13  is  secured  an  oper- 
ating-lever 16,  having  a  suitable  handle  which 

may  be  grasped  by  the  person  inserting  the 
coin  and  depressed  to  effect  the  winding  of 

65  th?  spring.     To  this  shaft  is  also  secured  an 

arm  17,  provided  at  its  outer  end  with  an 
overhanging  tongue  18,  projecting  in  the  di- 

rection of  the  segment,  and  said  segment  is 

provided  with  a  pair  of  spaced  lugs  19,  form- 
ing a  seat  for  an  inserted  coin,  the  coin  be-  70 

ing  conducted  to  the  seat  by  means  of  a  suit- 
able chute. 

To  the  hub  of  the  arm  17  is  secured  a  pin 

forming  a  connection  for  one  end  of  a  con- 
tractile spring  20,  the  opposite  end  of  which  75 

is  secured  to  a  fixed  point,  such  as  the  end  of 
the  bar  7,  and  serves  to  return  the  arm  and 
the  operating-lever  to  initial  positions  after 
each  movement.  When  the  lever  and  arm  are 
depressed  after  the  insertion  of  the  coin,  the  80 
latter  is  caught  by  the  tongue  18,  and  as  it 
cannot  move  downwardly  between  the  lugs  19 
the  movement  of  the  lever  is  imparted  to  the 
segment,  said  segment  turning  and  through 
the  pinion  11  revolving  the  winding-shaft  10.  85 
Should  no  coin  be  placed  in  the  seat  formed 
by  the  lugs,  the  tongue  will  pass  between  said 
lugs  without  effecting  operative  movement  of 
the  segment.  When  the  spring  is  wound,  it 
is  retained  in  the  wound  position  by  means  of  90 

a  pawl  22,  pivoted  to  the  bracket-arm  and  en- 
gaging a  ratchet-wheel  23,  secured  to  the 

winding-shaft.  The  outer  end  of  the  pawl  is 
connected  by  a  rod  25  to  an  arm  26,  pivoted 
to  a  stud  near  the  upper  end  of  the  bracket-  95 
arm,  and  said  arm  26  has  a  laterally-project- 

ing pin  27  disposed  in  the  path  of  movement 
of  the  arm  17,  so  that  when  the  latter  ascends 
under  the  influence  of  the  spring  18  the  pin 

will  be  raised  and  effect  a  corresponding  move-  1 00 
ment  of  pawl  22,  the  latter  moving  from  en- 

gagement with  the  ratchet-wheel,  and  permit 
the  wound  spring  to  set  the  mechanism  into 

operation. 
As  the  sound-records  are  intended  to  be  com-  1 05 

paratively  short,  it  becomes  necessary  to  era- 
ploy  a  mechanism  for  positively  stopping  the 
movement  of  the  record  and  the  travel  of  the 

sound-box  at  a  iiredetermined  period.  For 
this  purpose  the  left-hand  end  of  the  winding-  no 
shaft  10  is  provided  with  a  disk  30,  from  which 
projects  a  pin  31.  At  a  convenient  point  on 
the  frame  of  the  machine  is  a  stud  32,  carry- 

ing a  disk  33,  provided  with  a  number  of  teeth 
34,  which  may  be  engaged  by  the  pin  31  as  115 
the  winding -shaft  and  disk  30  are  rotated. 
During  the  winding  movement  of  the  shaft  the 

pin  31  moves  from  engagement  with  the  cir- 
cular periphery  of  the  disk  33  and  after  one 

complete  revolution  of  the  disk  30  enters  the  120 
space  between  two  of  the  teeth  34  and  revolves 
said  disk  33  to  the  extent  of  a  single  tooth,  this 
operation  being  repeated  at  each  complete 
rotation  of  the  disk  30  until  the  pin  31  finally 

comes  into  contact  with  a  solid  portion  of  the  125 

\  periphery  of  disk  33,  at  which  time  the  wind- 
ing operation  must  cease.  When  the  wind- 

ing-shaft is  released  and  allowed  to  revolve  in 
the  opposite  direction  under  the  influence  of 

1  the  spring,  the  disk  33  is  again  turned  in  a  13° 
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similar  manner,  but  in  an  opposite  direction, 
and  the  unwinding  movement  ceases,  wlien  tlie 
pin  31  again  assumes  its  initial  position,  the 
stoppage  being  i^ositive  and  the  sound-box 

5  and  record  being  positively  stopped  at  a  pre- 
determined point.  Machines  of  this  class  as  or- 

dinarily constructed  are  so  arranged  as  to  trav- 
erse the  sound- l)ox  from  end  to  end  of  the  rec- 

ord and  then  automatically  return  thesound- 
lo  l)ox  to  initial  position  to  effect  another  repro- 

duction or  in  a  similar  manner  to  effect  the 
reproductionof  a  second  record,  which  may  be 
brought  into  proper  position  by  suitalile  mech- 

anism.    In  the  present  machine,  where  each 
15  record  is  subdivided  so  that  it  may  contain  a 

number  of  short  speeches,  verses,  or  the  like, 
it  is  intended  that  the  sound-box  shall  remain 
in  the  position  to  which  it  is  moved  at  the 
completion  of  each  reproduction,  except  at  the 

20  reproduction  of  the  last  record  on  the  cylin- 
der, at  wliich  time  there  is  set  into  operation 

a  mechanism  for  restoring  the  sound-box  to 
the  usual  starting-point.  The  stopping  mech- 

anism previously  described  therefore  acts  to 
25  stop  both  the  rotation  of  the  record  and  the 

movement  of  the  sound-box  while  the  stylus 
is  still  in  contact  with  the  record,  and  after 
the  insertion  of  a  second  coin  and  a  second 
winding  movement  the  record  again  starts 

30  and  the  sound-box  is  again  moved  until  the 
second  rei)i'oduction  is  effected,  and  so  on 
until  the  sound-box  arrives  at  the  end  of  the 
cylinder. 

At  the  right-hand  end  of  the  machine,  or  at 
35  that  end  at  which  the  winding -segment  is 

placed,  the  winding-shaft  is  provided  with  a 
pin  or  tooth  40,  which  is  moved  into  engage- 

ment with  the  teeth  of  a  wheel  il,  mounted 
on  a  suitable  stud  42,  the  latter  being  moved 

40  to  an  extent  depending  on  the  rotative  move- 
mentof  the  winding-shaft.  The  arms  8,  which 
carry  the  trough  7,  are  pivoted,  as  before  de- 

scribed, on  studs  9,  and  one  of  said  arms  8  is 
provided  with  a  depending  lug  43,  which  is 

45  engaged  1).\-  a  pin  44.  carried  by  the  toothed 
wheel  41  and  s,i!ves  to  elevate  the  trough  7 
after  the  sound-box  has  been  restored  to  the 
starting-i)oint.  The  arm  8  is  further  pro- 

vided  with  a  projecting  tooth  47,   engaged 
50  normally  by  a  latch  48,  pivoted  on  the  stud 

42  and  serving  to  maintain  the  trough  in  ele- 
vated position  and  through  said  trough  to 

hold  the  sound-box  in  contact  with  the  rec- 
ord-cylinder and  the  half-nut  of  the  box-car- 

55  riage  in  engagement  with  the  threaded  shaft. 

The  frame  is  pi'ovided  with  a  ]iin  .50,  carry- 
ing two  springs  51  and  52,  the  spring  51  be- 
ing connected  to  the  arm  8  and  tending  to  de- 

press the  trough,  while  the  spring  52  is  con- 
60  nected  to  the  latch  48  and  tends  to  hold  the 

latter  in  engagement  with  the  tooth  47  of  the 
arm  8. 

To  th(^  upper  portion  of  the  frame  is  pivoted 
a  bell-craid<  trip-lever  53,  one  arm  of  which 

<J5  projects  within  the  path  of  movement  of  a 

small  bar  54  on  the  sound-box-carrying  frame, 
while  the  opposite  arm  of  said  lever  is  adapted 
to  come  into  engagement  with  the  upper  end 

of  the  latch  48  and  move  the^same  from  en- 
gagement with  the  tooth  47  of  the  arm  8  at  70 

the  time  the  sound-box  arrives  at  the  end  of  the 
record-cylinder.  When  the  arm  8  is  released 
from  the  catch  48,  the  spring  51  instantly  de- 

presses the  trough  7  and  by  the  shifting  of 
the  usual  handle  6  raises  the  box  from  engage-  7  5 
ment  with  the  record  and  moves  the  half-nut 
from  contact  with  the  threaded  shaft  3,  thus 
permitting  the  returning  spring  55  to  restore 
the  sound-box  carriage  to  the  starting-point. 
The  parts  then  remain  in  this  position  until  80 
the  first  winding  of  the  spring,  when  the  pin 
46  on  toothed  wheel  41  comes  into  engage- 

ment with  the  depending  lug  44  of  lever  8  and 
again  restores  the  trough  7  and  the  parts  which 
it  operates  to  initial  position,  the  tooth  47  85 
passing  under  the  latch  48  and  the  spring  52 
of  said  latch  serving  to  liold  the  latch  in  locked 
position  and  the  trough  elevated  during  all  of 
the  similar  reproductions  in  the  length  of  the 
cylinder.  90 

The  mechanism  thus  far  described  is  appli- 
cable for  use  in  connectioil  with  single  records, 

or  where  frequent  change  is  desired  it  is  pre- 
fei-red  to  employ  the  mechanism  in  connection 
with  the  plurality  of  sound-records  which  may  95 
be  moved  automatically  into  operable  relation 
with  the  sound-lx)x  and  the  actuating  mech- 

anism of  the  machine.  For  this  purpose  there 
is  employed  a  disk  60,  mounted  on  a  spindle 
61,  which  at  one  end  passes  through  suitable  too 
bearing-openings  in  a  pair  of  parallel  stand- 

ards 62,  arranged  at  a  slight  distance  from  the 
mandrel-shaft  2  of  tlie  machine.  This  shaft 

carries  a  t)lurality  of  auxiliary  mandrel-shafts 
63,  having  mandi-els  64. on  which  may  be  placed  1 05 
suitable  records.  The  opposite  end  of  the 
shaft  61  rests  in  a  bearing  carried  by  a  truss- 
frame  65,  arranged  near  the  right-hand  end  of 
the  machine,  and  to  this  end  of  the  shaft  there 
is  secured  a  plate  66  of  a  shape  depending  on  no 
the  number  of  auxiliary  mandi'el-shafts,  the 
plate  in  the  present  instance  being  shown  as 

hexagonal  in  form  and  six  auxiliary  mandrel- 
shafts  being  employed.  To  each  of  the  six 
sides  of  the  disk  is  pivoted  or  hinged  a  plate  115 
67,  having  a  central  opening  68  for  the  recep- 

tion of  the  left-hand  end  of  the  mandrel-plate, 
the  construction  permitting  of  the  ready  move- 

ment of  the  shaft  to  open  i)osition  when  it  is 
desired  to  substitute  a  fresh  record  for  those  120 
carried  by  the  mandrels. 

The  main  actuating-shaft  2  is  quite  short 
and  terminates  in  a  clutch-face  70,  adapted  to 
interlock  with  a  similar  clutch-face  71,  formed 
on  each  of  the  auxiliary  mandrel-shafts  63  as  125 
the  latter  are  successively  brought  into  en- 

gagement therewith.  Beyond  the  clutch-face 
the  mandrel-shaft  is  provided  with  a  small  lip 
or  Hange  73,  which  serves  to  receive  the  end 
of  the  mandrel-shaft  as  the  latter  moves  to  130 



760,655 

position  and  to  guide  the  same  into  engage- 
ment with  the  clutch-face  of  the  main  shaft. 

To  the  shaft  61  is  secured  one  end  of  a 
coiled  spring  74,  the  opposite  end  of  said  spring 

5  being  secured  to  the  fixed  frame,  and  said 
spring  is  of  sufficient  strength  to  revolve  the 

shaft,  the  disk  60,  and  all  of  the  auxiliai'.y 
mandrels  when  released.  The  shaft  61  is  fur- 

ther provided  with   a   helical   compression- 
lo  spring  75,  which  normally  throws  the  shaft, 

the  disk,  and  all  of  the  mandrels  toward  the 
left-hand  end  of  the  machine,  so  that  when 
free  to  operate  this  spring  will  act  to  keep  an 
auxiliary  mandrel-shaft  in  clutching  engage- 

15  ment  with  the  main  mandrel-shaft,  and  the 
rotations  to  the  latter  will  be  imparted  to  the 
auxiliary  shaft  with  which  it  is  interlocked. 

In  order  to  release  one  of  the  auxiliary  man- 
drel-shafts from  engagement  with  the  main 

20  actuating-shaft,  it  becomes  necessary  to  con- 
tract the  spring  75  and  withdraw  the  shaft  61 

and  all  of  the  auxiliary  shafts  toward  the  right 
of  the  machine,  and  for  this  pur])ose  there  is 
employed  a  lever  76,  pivoted  at  one  end  to  a 

25  stud  77,  carried  by  the  fixed  frame,  the  oppo- 
site end  of  said  lever  l^eing  provided  with  an 

opening  for  the  passage  of  the  shaft  61  and 
being  normally  acted  upon  by  the  spring  75. 
At  a  point  intermediate  of  the  length  of  the 

30  lever  76  it  is  connected  to  that  arm  of  the 
bell-crank  lever  53  with  which  the  sound-box 
Carriage  engages,  so  that  on  movement  of  the 
bell-crank  lever  the  arm  76  will  also  be  moved, 
and  the  shaft  61  and  all  of  its  supported  parts 

35  will  be  moved  toward  the  right,  causing  the 
disengagement  of  the  reproduced  record  from 
the  main  actuating-shaft  2,  the  end  of  the 
auxiliary  shaft  passing  beyond  the  end  of  the 
lip  or  fiange  73  and  permitting  the  spring  74 

40  to  revolve  the  shaft  61  and  the  disk  60  until 
a  second  mandrel-shaft  comes  into  engage- 

ment with  the  lip  73. 
In  following  tlie  operation  of  the  parts  a 

coin  is  supposed  to  have  been  inserted  and  is 
45  resting  on  the  lugs  19.  The  lever  is  then  de- 

pressed, causing  the  interlocking  of  arm  17 
with  the  segment  through  the  intervening 
coin  and  effecting  the  winding  up  of  the  spring 
by  the  turning  of  the  pinion  11  and  winding- 

50  shaft  10.  When  pressure  on  the  operating- 
lever  is  released,  said  lever  is  restored  to  its 
initial  position  by  spring  20,  and  as  the  arm 
17  comes  in  contact  with  pin  27  the  pawl  22  is 

raised  from  engagement  with  ratchet-wheel 
55  23  and  the  mechanism  allowed  to  operate. 

This  results  in  a  partial  movement  of  the  sound- 
box, the  movement  being  stopped  at  any  pre- 

determined point  in  the  length  of  the  cylinder 
by  means  of  the  pin  31  and  the  disk  33,  and 

60  at  the  completion  of  tliis  first  reproduction 
the  stylus  remains  in  contact  with  the  record. 
The  operation  is  again  repeated  and  continues 
time  after  time  until  the  sound-box  reaches 
the  end  of  the  record,  at  which  time  the  bell- 

65  crank  lever  53  will  be  moved  to  trip  the  latch 

48,  allowing  the  trough  7  to  descend  and  the 
return-spring  of  the  sound-box  carriage  to 
withdraw  the  sound-box  to  the  starting-point. 
This  movement  is  accomplished  very  quickly 

and  does  not  interfere  with  the  movement im-  70 
parted  to  the  lever  76.  When  this  lever  is 
moved,  the  shaft  61  and  all  of  the  parts  sup- 

ported thereby  are  moved  toward  the  right- 
hand  end  of  the  machine,  causing  the  disen- 

gagement of  the  clutch- faces  of  the  main  actu-  7  5 
ating  and  auxiliary  mandrel-shafts  and  the 
movement  of  the  previously-clutched  mandrel- 
shaft  from  the  tongue  73.  At  this  time  the 
spring  74  commences  to  operate  and  moves 
the  disk  60  until  a  second  auxiliary  mandrel-  80 
shaft  comes  into  contact  with  the  lip  or  flange 
73,  stopping  the  movement  of  the  shaft  61, 
the  pressure  on  the  releasing-arm  76  having 
been  relieved  as  soon  as  the  returning-spring 
of  the  sound-box  carriage  started  its  retractile  85 
movement.  When  a  fresh  coin  is  inserted, 
the  first  winding  movement  brings  the  pin  46 
into  engagement  with  the  depending  lug  44 

and  again  restores  the  sound -l)ox  and  its  car- 
riage into  operable  relation  with  the  record-  90 

cylinder  and  the  threaded  shaft. 
The  construction  of  the  nudtii)le  -record 

carrier  may  be  somewhat  altered,  as  illustrated 
in  Figs.  11,  12,  13,  and  14.  The  main  spindle 

61' has  suitable  bearings  in  standards  65',  and  95 
near  one  end  of  the  spindle  is  a  wheel  80,  on 
which  is  wound  a  cord  or  chain  81,  passing  up 

over  a  guiding-pulley  82  and  i)r()vided  at  its 
lower  end  with  a  weight  83,  that  serves  as  a 
means  for  imparting  intermittent  rotative  iog 

movement  to  the  spindle  61'.  Tiiis  spindle carries  two  fixed  heads  or  disks  84  and  85,  in 

which  are  journaled  record-carrying  standards 
86,  one  end  of  each  of  said  standards  being  of 
the  construction  shown  in  Fig.  10  and  herein-  105 
before  referred  to  for  the  pur-pose  of  engaging 
the  end  of  the  actuating-shaft  2.  Each  stand- 

ard 86  carries  a  fixed  head  87  in  the  fonu  of  a 

flanged  disk  adapted  to  engage  one  end  of  a  c.\'- 
lindrical  record  88,  that  may  be  of  any  desired  no 
manufacture.  The  opposite  end  of  the  r-ecord 
88  is  supported  by  a  flanged  disk  89,  slidabiy 
mounted  on  the  standard  86,  the  hub  of  said 
disk  being  engaged  by  one  end  of  a  spring  90, 
coiled  around  the  standard  and  having  its  op-  115 
posite  end  bearing  against  a  fixed  collar  91, 
carried  by  said  standard.  This  serves  to  press 
the  disk  89  in  the  direction  of  the  disk  87,  and 
the  record  is  firmly  clamped,  although  it  may 

be  readily  expanded  or  contracted  when  sub-  120 
jected  to  changes  in  diameter,  or  it  may  be 
readily  removed  from  position  when  neces- 

sary, altliough  it  is  not  intended  that  these 
records  shall  be  frequently  renewed,  inasmuch 
as  the  whole  multiple  record  is  taken  from  125 
one  machine  and  then  carried  to  a  second, 

while  the  multiple  record  of  the  second  ma- chine is  removed  and  carried  to  a  third,  and 

so  on,  it  being  unnecessary  to  frequently  re- 
new the  individual  records.     On  one  of  the   130 
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supporting-standards  is  secured  a  spring  92, 
having  its  free  end  disposed  in  liorizontal 
alinement  with  the  axis  of  the  shaft  2  and 

adapted  to  engage  tlie  outer  ends  of  the  rec- 
5  ord-carry  ing  standards  in  order  to  more  firmly 

hold  the  clutching-faces  in  contact  with  each 
other.  The  base  of  the  machine  is  provided 
with  a  standard  94,  forming  a  support  for  a 
bell-crank  lev^er  95,  having  at  one  end  a  roller 

ro  96,  disposed  in  the  path  of  movement  of  the 
several  flanged  disks  87.  The  opposite  arm 
of  this  bell-crank  lever  is  bell-shaped  and  in 
cross-section,  being  provided  with  an  inclined 
flange  97,  that  is  disposed  within  the  path  of 

1 5  movement  of  a  pin  98,  secured  to  and  movable 
with  the  adjusting-lever  7  of  the  sound-box. 
When  the  adjusting-lever  is  held  down  with 
the  sound-box  elevated, the  pin  98  is  projected, 
this  occurring  during  the  return  movement 

2o  of  the  carriage,  and  as  such  carriage  is  moved 
rearwardly  imder  the  influence  of  its  retract- 
ing-spring  the  pin  98  will  engage  the  cam-like 
flange  97  and  depress  the  same,  causing  the 
roller  96  to  force  the  disk  87,  with  which  it 

25  is  engaged,  outward  or  in  the  direction  of  the 
disk  84,  the  extent  of  movement  being  such 
as  to  disengage  the  record-carrying  standard 
from  the  sliaf 1 2  and  permit  the  counterweight 
83  to  turn  tiie  multiple  carrier  for  a  partial 

30  revolution.  At  about  the  time  of  the  com- 
plete disengagement  of  the  two  clutch-faces 

7()  and  71  tiie  pin  lias  reached  the  end  of  the 
cam-shaped  flange,  and  the  latter  immediately 
rises  under  the  influence  of  a  spring  99,  caus- 

35  ing  the  roller  96  to  move  from  engagement 

witli  disk  87  and  lea\'ing  a  free  passage  for 
the  next  succeeding  record-carrying  mandrel 
and  the  latter  being  moved  outward  or  in  the 
direction  of  tlie  shaft  2  by  means  of  the  spring 

40  92  as  it  approaches  clutching  position.  This 
opci-ation  is  entirely  automatic,  and  when  the 
sound-box  again  descends  into  contact  with 
the  periphery  of  the  record  the  pin  is  with- 

drawn, so  that  it  cannot  again  engage  the 

45  cam-shaped  flangediu'ing  the  sound-reproduc- 
ing movement,  and  it  is  only  when  the  sound- 
box is  in  inoperative  position  that  the  pin  is 

in  operative  position. 
The  device  forming  the  subject  of  thepres- 

50  ent  invention  may  be  operated  in  many  dif- 
ferent ways,  but  has  been  principally  de- 
scribed as  used  in  connection  with  coin-con- 
trolled mechanism.  As  it  is  intended  princi- 

pally for  advertising  purposes,  it  may  be  used 
55  in  connection  with  any  movable  object,  such 

as  a  cash-register  drawer  or  a  cork-puller,  or, 

as  shown  in  Fig.  15,  abev^eled  pinion  11'  may 
be  substituted  for  the  pinion  11  and  the  pin- 

ion arranged  to  intermesh  with  a  beveled  seg- 
60  ment  100,  adapted  to  a  vertical  standard  or 

held  in  a  bracket  101  on  the  stationary  frame 
on  the  jamb  of  the  door.  This  segment  is  op- 
eratively  connected  to  a  door  102,  so  that  on 
opening  or  closing  movement  of  the  door,  as 

65  the  case  may  be,  the  apparatus  will  be  set 

into  motion  and  the  incoming  or  outgoing  cus- 
tomer greeted  in  suitable  manner. 

The  device  forming  the  subject  of  tliis  in- 
vention may  be  employed  in  connection  with 

phonographs  or  graphophones  of  any  desired  7° 
construction  and  may  be  employed  to  advan- 

tage for  the  reproduction  of  musical  selections 
and  the  like  in  the  usual  manner,  or  it  may  be 
connected  to  a  vending-machine  or  to  any  op- 

erative device,  such  as  coffee-mill,  a  lever-  75 
corkscrew,  or  other  mechanism  where  it  may 
be  desired  to  reproduce  catch  phrases  or  the like. 

Having  thus  described  the  invention,  what 
is  claimed  is —  80 

1.  In  a  device  of  the  class  specified,  the  com- 
bination with  record  supporting  and  revolv- 

ing means,  of  a  sound-box,  a  motor-shaft  for 
traversing  the  sound-box,  an  actuating-spring 
connected  to  the  shaft,  an  actuating-lever  for  85 
winding  the  spring  to  store  energy  to  an  ex- 

tent less  than  is  sufficient  to  traverse  the  sound- 
box for  the  entire  length  of  the  record,  means 

for  stopping  the  record  at  predetermined  in- 
tervals and  for  maintaining  the  stylus  in  en-  90 

gagement  with  the  record  until  the  whole  of 
the  latter  has  been  reproduced,  means  for  rais- 

ing the  sound-box  to  disengage  the  stylus  at 
the  comiiletion  of  a  reproduction,  and  means 
for  restoi'ing  the  sound-box  to  its  initial  po-  95 sition. 

2.  In  a  device  of  the  class  specified,  the  com- 
bination with  a  record-carrier  and  a  sound- 

box, of  a  motor  mechanism  for  actuating  the 
same,  a  motor-winding  shaft,  a  disk  disposed  loo 
on  tlie  shaft,  a  pin  carried  by  the  disk,  and  a 
stop-disk  having  teeth  for  a  portion  only  of 
its  periphery  and  serving  by  engagement  of 
the  pin  therewith  to  stop  both  the  winding 
and  actuating  movements  of  the  motor.  105 

3.  In  a  device  of  the  class  specified,  the  com- 
bination with  a  record-carrier  and  a  sound- 

box, of  a  motor  mechanism  for  actuating  the 

same,  means  for  stopping  the  actuating  move- 
ment of  the  motor  at  predetermined  intervals,  1 1  o 

a  bar  for  moving  the  sound-box  to  inoperative 
position,  a  pivoted  arm  carrying  said  bar  and 
provided  with  a  depending  lug,  a  latch  adapted 
to  engage  said  arm  thereby  to  maintain  the 
bar  in  elevated  position,  a  toothed  wheel,  a  115 
pin  carried  thereby  for  engagement  with  the 
lug,  a  winding-shaft  having  a  tooth  or  lugen- 
gaging  said  wlieel,  and  a  bell-crank  lever  mov- 

able to  latch-disengaging  position  by  contact 
with  the  sound-box  carriage  at  the  completion  1 20 
of  the  reproduction  of  an  entire  record. 

4.  In  mechanism  of  the  class  described,  the 

combination  with  a  sound-box,  of  a  multiple- 
record  carrier includinga  pairof  spaced  disks, 
record-carrying  mandrels,  mandrel-shafts  pro-  125 
jecting  through  both  of  the  disks  and  having 
longitudinal  movement  independent  of  said 
disks,  one  end  of  each  shaft  having  a  clutch- 
face  for  engagement  with  an  actuating-shaft, 
and  a  spring  for  consecutively  engaging  the  130 
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opposite  ends  of  the  shafts  and  forcing  the 
same  in  the  direction  of  the  actuating-shaft. 

5.  In  a  nieclianism  of  the  class  described,  a 

multiple-record  carrier,  a  sound-box,  means 
5  for  moving  the  sound-box  during  the  repro- 

ducing and  the  return  movement,  a  sound-box 
carrier,  a  pin  supported  thereby  and  movable 
to  operative  and  inoperative  positions  by  mov- 

ing of  the  sound-box,  a  pivotally-mounted  arm 
lo  for  engaging  tlie  record-carrier,  and  a  cam 

connected  to  the  arm  and  engaged  by  said  pin. 
6.  In  a  device  of  the  class  specified,  the  com- 

bination with  a  mandrel-actuating  shaft  and 
means  for  revolving  the  same,  of  a  plurality 

15  of  record-carrying  mandrels,  auxiliary  shafts 
carrying  said  mandrels  having  longitudinal 
movement  independently  of  the  same,  means 
for  moving  the  auxiliary  shafts  into  alinement 
with  the  mandrel-actuating  shaft,  and  means 

20  for  clutching  the  auxiliary  shafts  to  the  actu- 
ating-shaft. 

7.  In  a  device  of  the  class  specified,  a  man- 
drel-actuating shaft  and  means  for  revolving 

the  same,  a  plurality  of  record-carrying  man- 
25  drels,  auxiliary  mandrel-shafts  having  longi- 

tudinal movement  independently  of  the  man- 
drels and  each  having  a  clutch-face  and  adapted 

to  engage  with  a  similar  clutch- face  on  the 
end  of  the  actuating-shaft,  and  means  for  suc- 

30  cessively  moving  the  auxiliary  shafts  into  op- 
erative relation  with  the  actuating-shaft. 

8.  In  a  device  of  the  class  specified,  a  man- 
drel-actuating shaft  and  means  for  rotating  the 

same,  a  plurality  of  auxiliary  mandrel-carry- 
35  ing  shafts,  a  revoluble  carrier  thei-efor,  said 

carrier  being  longitudinally  adjustable, clutch- 
ing-faces  formed  on  all  of  the  shafts,  means 
for  automatically  disengaging  the  auxiliary 
shaft  from  the  actuating-sha.ft  after  the  re- 

40  production  of  the  record  carried  by  said  aux- 
iliary shaft,  means  for  revolving  the  carrier 

to  move  a  second  auxiliary  shaft  into  aline- 
ment with  the  actuating-shaft,  and  means  for 

moving  the  auxiliary  shaft  in  the  direction  of 
45  the  actuating-shaft  without  corresponding 

movement  of  the  mandrels  and  carrier. 
9.  In  mechanism  of  the  class  described,  the 

combination  with  a  mandral-actuating  shaft 
and  means  for  i-evolving  the  same,  said  shaft 

50  being  provided  with  a  clutch-face  and  having 
a  projecting  lip  or  flange  beyond  the  clutch- 
face,  a  plurality  of  auxiliary  mandrel-carry- 

ing shafts  each  having  an  end  clutch-face,  and 
being  movable  independently  of  its  mandrel, 

55  a  carrier  for  all  of  the  auxiliary  shafts,  a  shaft 

on  which  the  carrier  is  supported,  a  spring 
acting  on  said  carrier-shaft  and  normally  tend- 

ing to  force  the  carrier  and  all  of  the  auxiliary 
shafts  in  the  direction  of  the  clutching-face 
of  the  actuating-shaft,  a  trip-lever  with  which  60 
the  sound-box  comes  into  contact  at  the  com- 

pletion of  a  reproducing  movement,  said  le- 
ver serving  to  move  the  carrier  in  a  direction 

away  from  the  actuating  -  machine,  and  a 
spring  connected  to  the  carrying-shaft  for  im-  65 
parting  rotative  movement  thereto  and  to  the 
carrier. 

10.  In  mechanism  of  the  class  described,  the 
combination  with  a  mandrel-actuating  shaft 
having  a  clutch-face  and  provided  with  a  pro-  70 
jectinglip  or  flange,  of  a  sound-box,  means  for 
returning  the  sound-box  to  initial  position  at 
the  completion  of  a  reproducing  movement, 

a  plurality  of  auxiliai-y  record-carrying  shafts 
each  having  a  clutch-face,  a  revoluble  carrier  75 
for  said  auxiliary  shafts,  said  carrier  com- 

prising a  main  shaft,  a  disk  supported  on  the 
shaft  and  to  which  one  end  of  each  of  the 
auxiliary  shafts  is  secured,  a  plate  disposed 
near  the  opposite  end  of  said  main  shaft,  and  80 
a  plurality  of  pivoted  members  carried  by 
said  plate  and  provided  each  with  an  opening 
for  the  reception  of  the  end  of  one  of  the  aux- 

iliary shafts. 
11.  Inraechanisraof  the  class  described,  the  85 

combination  with  a  mandrel-actuating  shaft 
having  a  clutch-face,  of  a  sound-box-operat- 

ing means,  mechanism  for  returning  the 
sound-box  to  the  starting-point  after  each  re- 

producing movement,  a  plurality  of  auxiliary  90 
mandrel-carrying  shafts  each  having  a  clutch- 
face,  a  revoluble  carrier  for  all  of  the  auxil- 

iary shafts,  a  shaft  supporting  the  carrier,  a 
spring  for  forcing  the  carrier  in  the  direction 
of  the  actuating-shaft,  a  pair  of  levers  pivoted  95 
near  one  end  of  the  frame  and  to  each  other, 

one  of  said  levers  being  connected  to  the  car- 
rier-shaft, a  sound -box -disengaging  bar,  a 

latch  for  supporting  the  bar  and  operated  by 
the  second  of  the  pivoted  levers,  both  of  said  100 
levers  being  engaged  by  the  sound-box  car- 

riage at  the  completion  of  arei^roducing  move- 
ment, substantially  as  specified. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in  105 
the  presence  of  two  witnesses. 

THOMAS  F.  SOLON. 
Witnesses: 

Chas.  a.  Keeler, 
Mary  T.  Vizard. 
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To  (ill  ivlwni  it  may  concern: 

Be  it  known  that  I,  Elam  Gilbert,  a  citi- 
zen of  the  United  States,  residing  at  Portland, 

county  of  Multnomah,  State  of  Oregon,  have 
5  invented  certain  new  and  useful  Improvements 

in  Attachments  for  Phonographs;  and  I  do 
hereby  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  same. 

The   present   invention   relates   to   means 
TO  whereby  the  reproducer-head  of  the  phono- 

graph orgraphophone  is  automatically  raised 
with  the  stopping  of  the  machine  in  order  to 
lift  the  needle  or  point  of  the  diaphragm 
clear  of  or  out  of  contact  with  the  record  or 

^5  to  lower  the  said  reproducer-head  to  place  the 
needle  or  point  of  the  diaphragm  in  contact 

I       with  the  record   on  the  starting  of  the  ma- 
chine, the  object    of  the  invention  being  to 

provide  against  scratching  or  mutilation  of 
2o  the  record  during  its  removal  from  the  man- 

drel of  the  machine,  to  expedite  the  work  of 

^      changing  the  record,  and  to  provide  against 
the  stopping   and   starting   of  the  machine 
without  automatically  moving  the  reproduc- 

25  ing  mechanism  from  and  toward  the  record. 
To   comprehend   the  invention,   reference 

should  be  had  to  the  accompanying  sheet  of 
drawings,  wherein — 

Figure  1  is  a  front  view  of  a  phonograph 
3°  with  the  attachment  applied  thereto,  the  lock- 

gate  being  closed  and  the  slide-plate  for  op- 
erating the  reproducer-head  being  lowered. 

Fig.  2  is  a  similar  view  disclosing  the  lock- 
gate  open  and  the  slide-plate  in  its  elevated 

35  position.     Fig.   3  is  a  view  similar   to  that 
illustrated  by  Fig.  1  of  the  drawings,  disclos- 

ing a  modification  as  to  the  form  of  connec- 
tion between  the  slide-plate  and  the  face  of 

the  frame  of  the  phonograph;  and  Fig.  4  is 
4°  an  end  view  of  the  mechanism  disclosed  by  Fig. 

2  of  the  drawings. 
To  the  face  of  the  phonograph  frame  or  bed 

1  is  secured  the  longitudinally-movable  slide- 
plate  2,  which  may  be  attached  thereto  in  va- 

45  riousways.  In  thedrawingstwo  waysof  slid- 
ably  uniting  the  slide  plate  or  bar  2  are  illus- 
ti-ated.  The  simplest  form  consists  in  provid- 

ing the  slide-plate  with  two  inclined  vertical 

slots  3  3',  through  which  extend  the  pins  or 

screws  4,  which  are  fastened  to  the  frame  1.   As  50 
thus  secured  the  slide  plate  or  bar  2  as  moved 
outward  and  inward  longitudinally  rides  upon 
the  projecting  pins,  studs,  or  screws  4  and  is 
raised  and  lowered  at  an  inclination  to  the  face 

of  the  fi'ame  1,  so  as  to  cause  the  same  to  move  55 
above  the  edge  of  the  said  frame  or  to  lower 
the  same  in  line  therewith.      This  form  of 

connection  is  .set  forth  in  Fig.  1  of  the  draw- 
ings.    In  Fig.  3  the  slide-plate  2  is  illu.strated 

as  being  united  to  the  face  of  the  frame  1  by  60 

means  of  the  inclined  arms  5  5',  which  arms 
are  pivoted  at  their  lower  end  to  the  frame  1 
and  at  their  upper  end  to  the  said  slide-plate  2. 

The  slide-plate  2  is  connected  to  a  lever  6', 
pivoted  to  the  frame  1  by  means  of  the  con-  65 
necting-plate  7.  In  Fig.  1  of  the  drawings 
the  lever  6'  is  illustrated  as  being  attached  at 
its  lower  end  to  the  frame  1  by  means  of  the 

spring  7',  while  in  Fig.  3  of  the  drawings  a 
spring  connection  8  is  made  between  the  arm  7° 
5  and  the  frame  L  The  tension  of  the  spring 
connection  tends  to  hold  the  slide-plate  moved 
outward  the  moment  the  said  plate  is  re- 

leased to  rai.se  the  slide-plate  above  the  edge  of 
the  frame  1.  75 

The  slide-plate  is  forced  inward  and  low- 
ered by  means  of  the  lock-gate  9,  which  is 

hinged  to  the  rear  end  of  the  frame  L  The 
free  end  of  this  lock-gate  as  the  same  is  swung 
inward  bears  against  the  upper  portion  or  80 
head  9'  of  the  lever  6'  and  forces  the  same 
inward,  the  movement  of  which  through  its 
connection  throws  the  slide-plate  2  in  a  cor- 

responding direction.  The  connection  be- 
tween the  said  slide-lever  and  the  frame  1  is  85 

such  that  as  thrown  inward  the  same  is  moved 
downward  at  an  inclination  to  the  face  of  the 
frame  1  until  its  upper  edge  is  approximately 
flush  with  edge  of  the  said  frame. 

The  lock-gate  9  is  held  in  locked  position  by  9° 
means  of  the  latch  9",  hinged  to  the  frame  1. 
The  head  10  of  this  latch  engages  with  the  free 
end  of  the  lock-gate  when  the  §ame  is  closed. 
The  moment  the  latch  9'  is  released  and  the 
lock-gate  9  swung  outward  the  slide-plate  2  by  95 
reason  of  its  spring  connection  is  moved  out- 

wardly at  an  upward  inclination  to  the  face  of 
the  frame  1,  so  that  the  upper  edge  thereof  is 
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carried  or  raised  above  the  edge  of  the  frame 
1,  Fig.  2  of  the  drawings. 
Upon  the  upper  edge  of  the  slide-j)late  2 

rests  the  traveler  or  supporting-wheel  11  for 
5  the  outer  end  of  the  reproducer-head  12,  which 

carries  the  needle  or  point  13  of  the  diaphragm 
14  of  the  reproducer.  This  needle  or  point 
traverses  the  wave-cuts  within  the  face  of  the 

record  14',  fitted  upon  the  mandrel  15. 
lo  Connection  is  made  between  the  lever  6'  and 

the  controlling  brake-lever  16,  which  throws 
into  and  out  of  operation  the  drive  mechanism 
(not  shown)  for  the  phonograph  by  means  of 
the  rod  17.     As  thus  connected  the  said  brake- 

15  lever  16  is  actuated  with  the  inward  and  out- 

ward movement  of  the  lever  6',  due  to  the 
locking  and  releasing  of  the  lock-gate  9. 
When  withdrawing  an  old  record  or  placing 

a  new  record  upon  the  mandrel,  it  is  required 

20  to  raise  the  i-eproducer-head  in  order  that  the 
needle  13  will  not  scratch  or  mutilate  the  sur- 

face of  the  record  as  the  same  is  slipped  on 
or  off  of  the  mandrel.  To  remove  or  replace  a 
record,  the  lock-gate  must  be  fully  opened. 

25  As  at  present  constructed  it  is  required  that 
the  reproducer-head  be  raised  by  hand  either 
before  or  after  the  opening  of  the  lock-gate 
and  to  lower  the  same  to  place  the  I'eproducer 
needle  or  point  onto  the  surface  of  the  record 

3°  after  the  closing  of  the  lock-gate. 
By  the  before-described  invention  the  re- 

producer-head is  automatically  raised  and  low- 
ered, so  that  the  reproducer  point  or  needle 

will  clear  the  surface  of  the  record  and  be 
35  placed  thereon  with  the  opening  and  closing 

of  the  lock-gate. 
As  the  slide-plate  is  raised  and  lowered  it  car- 

ries therewith  the  reproducer-head.  By  the 
described  means  for  automatically  raising  and 

40  lowering  the  reproducer-head  the  operator  is 
relieved  of  the  necessity  of  handling  this  por- 

tion of  the  phonograph  with  the  opening  and 
closing  of  the  lock-gate. 

Having  thus  described  the  invention,  what 

is  claimed  as  new,  and  desired  to  be  protected  45 

by  Letters  Patent,  is — 
1.  In  a  machine  of  the  described  character, 

the  combination  with  the  frame  thereof,  of  the 

lock-gate  hinged  thereto,  of  the  sound-repro- 
ducing mechanism,  of  means  actuated  by  the  50 

opening  and  closing  of  the  lock-gate  whereby 
the  reproducing  mechanism  is  automatically 
raised  and  lowered  for  the  described  purpose. 

2.  In  a  machine  of  the  described  character, 
the  combination  with  the  frame  thereof,  of  an  55 

end  lock-gate  hinged  thereto,  the  sound-repro- 
ducing mechanism,  a  vertically  and  longitudi- 

nally movable  support  for  the  reproducing 
mechanism,  and  devices  for  operating  the  said 
support  to  raise  and  lower  the  reproducing  60 
mechanism  with  the  opening  and  closing  re- 
spectiv-ely  of  the  hinged  end  lock-gate. 

3.  The  combination  with  the  frame  of  a 

phonograph,  of  a  longitudinally  -  movable 
slide-plate  connected  thereto,  a  reproducer-  65 
head  supported  thereby,  a  lock-gate  hinged  to 
the  said  frame,  and  connections  whereby  the 
closing  and  opening  of  the  lock-gate  actuates 
the  slide-plate  to  lower  and  raise  the  repro- 

ducer-head to  move  the  diaphragm  point  or  7° 
needle  toward  and  from  the  record-cylinder  of 
the  phonograph. 

4.  In  a  phonograph,  the  combination  with 
the  frame  tliereof,  of  an  end  lock-gate  hinged 
thereto,  the  sound-reproducing  mechanism,  a  75 
vertically-movable  supporting  device  for  the 
head  of  the  reproducing  mechanism,  and  de- 

vices actuated  with  the  opening  and  closing 
of  the  lock-gate  for  raising  and  lowering  the 
supporting  device  to  move  the  reproducing  80 
mechanism  away  from  and  toward  the  record 
of  the  machine. 

In  witness  whereof  I  have  hereunto  set  my 
hand. 

ELAM  GILBERT. 
Witnesses: 

W.  S.  Ward, 

GrEO.  W.  Da  VIES. 
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To  all  lohoTrb  it  may  concern: 
Be  it  known  that  I,  Frrdrrick  Pearce,  a 

citizen  of  the  United  States  of  America,  and  a 
resident  of  New  York  city,  in  the  county  and 

5  State  of  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Phonograph-Op- 

erating Mechanisms,  of  which  the  following  is 
a  specification,  reference  being  had  to  the  ac- 
companyingdrawings,  forming  a  part  thereof. 

lo  My  invention  relates  to  phonograph-oper- 
ating mechanism,  and  particularly  to  return 

mechanism  therefor. 
My  invention  comprises  a  worm  and  rack 

aiitomatically  operated  to  engage  each  other 
15  at  a  predetermined  point  in  the  forward  move- 

ment of  the  phonograph-carriage,  the  worm 
rotated  by  suitable  driving  connections  and 

connected  to  said  cai'riage,  so  as  to  impart 
thereto  a  quick  return  movement,  means  be- 

20  ing  provided  for  disconnecting  the  carriage 
from  direct  driving  engagement  with  its  drive- 
shaft  at  the  time  of  the  operative  engagement 
of  the  worm  and  rack  with  each  other. 

My  invention  also  consists  in  certain  im- 
25  proved  means  for  adjusting  the  point  at  which 

the  carriage  commences  its  return  movement 
and  for  adjusting  the  point  at  which  the  car- 
I'iage  completes  its  return  movement,  in  an 
improved  means  for  opening  an  electric  cir- 

30  cuit  upon  the  completion  of  the  carriage  re- 
turn movement,  and  in  certain  novel  details 

of  construction  and  coml)ination  of  parts,  as 
will  hereinafter  be  fully  pointed  out. 

I  will  now  proceed  to  describe  a  machine 
35  embodying  my  invention  with  reference  to  the 

accompanying  drawings  and  will  then  point 
out  the  novel  features  in  claims. 

In  the  drawings.  Figure  1  is  a  top  view  of 
a  machine  emixxlying  my  invention.     Fig.  2 

40  is  a  front  view  of  the  same.  Fig.  3  is  a  par- 
tial front  view  and  a  view  partially  in  verti- 
cal section  of  certain  portions  of  the  return 

mechanism,  showing  the  parts  in  the  position 

they  occupy  when  opei-ating  to  return  the 
45  carriage.  Fig.  4  is  a  vertical  transverse  sec- 

tion, substantially  upon  the  plane  of  the  line 
4  4  of  Fig.  2,  of  tlue  carriage-return  mechan- 

ism. Fig.  5  is  a  detail  view  showing  certain 

pai-ts  of  the  carriage-return  mechanism  in  the 
50  positions  they  occupy  just  prior  to  the  com- 

mencement of  the  return  movement  of  the 

carriage.  Fig.  6  is  a  detail  view  of  the  cir- 
cuit-controlling means. 

The  phonograph   herein   illustrated    com- 
prises the  usual  frame  and  bed  1,  rear  guide-  55 

rod  2,  revolving  feed-screw  3,  and  cari-iage  4. 
The  screw-shaft  carries  the  cylinder  5  for  sup- 

porting the  phonograph-records,  and  the  car- 
riage 4  carries  the  open-sided  feed-nut  6,  which 

engages  the  feed-screw  3,  and  a  recording  or  60 
receiving  meml>er  7.     The  carriage  is  sup- 

ported at  the  rear  upon  the  rear  guide-rod  2 
and  slides  freely  thereon  and  is  supported  in 

front  by  a  hoi-n  8,  which  rests  upon  the  front 
guide-bar  9.    The  feed-screw  shaft  is  revolved  65 
continuously  in  one  direction  by  means  of  a 
belt  connection  with  a  pulley  10  from  a  suit- 

able electric  or  other  motor.     (Not  .shown.) 
It  is  the  purpo.se  of  the  present  invention 

to  ])rovide  an  improved  means  for  lifting  the  7° 
carriage  free  from  engagement  with  the  feed- 

screw after  the  rendering  of  a  recoixl  has  been 

completed  and  for  (luickly  returning  the  car- 
riage to  its  initial  position  ready  for  again 

rendering  the  record  when  desired.  75 
For  the  above  purpo,se  I  provide  an  auxil- 

iary shaft  11  suitably  mounted  to  rotate  in 

bearings  upon  the  frame  or  bed  1  and  con- 
nect the  .said  shaft  to  rotate  with  the  feed- 

screw shaft  by  l)elt-and-pulley  connections  12.  80 
A  worm  13  is  rotatahly  mounted  ui)on  the 

shaft  11,  but  has  a  splined  connection  there- 
with, whereby  relative  longitudinal  movement 

is  freely  permitted..  The  worm  is  connected 
to  the  carriage  by  lueans  of  a  swinging  arm  85 
14,  pivoted  to  a  rod  15,  adjustably  secured  to 
a  block  16,  rigidly  fastened  to  the  horn  8  of 

the  carriage,  which  yoke  has  a  forl^ed  end  en- 
gaging the  grooves,  hub,  or  collar  17  of  the 

worm.  The  said  worm  therefore  partakes  of  90 
the  longitudinal  movements  of  the  carriage 
and  of  the  rotary  movements  of  the  auxiliary 
shaft. 

A  swinging  rack  18  is  mounted  beneath  the 
worm  13  and  auxiliary  shaft  11,  said  rack  piv-  95 
oted  to  links  19  in  turn  pivoted  at  20  to  the 
said  frame  or  bed  1  or  a  part  secured  thereto. 
The  link  connections  19  impart  to  the  rack  18 
a  parallel  swinging  movement  toward  and 
away  from  the  shaft  11.     In  Fig.  2  the  rack  is  loc 
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shown  in  its  lowermost  position,  in  which  po- 
sition its  teeth  are  out  of  the  path  of  move- 

ment of  the  worm  13.  In  Fig.  3  the  rack  is 
shown  as  swung  to  its  uppermost  position,  in 

5  which  position  its  teeth  engage  the  worm  13, 

as  cleai'ly  shown.  The  said  rack  18  carries 
at  the  rear  thereof  a  plate  21,  which  is  ar- 

ranged directly  beneath  an  extension  22  of 
the  block  16,  carried  by  the  carriage.     In  the 

lo  lowermost  position  of  the  rack  the  top  of  the 
plate  21  is  out  of  contact  with  the  said  exten- 

sion 22;  but  as  the  rack  18  swings  upward  tlie 
,  top  of  the  said  plate  21  engages  the  under  side 

of  the  said  extension  22  and  upon  completing 
15  its  movement  lifts  the  front  end  of  the  car- 

riage a  sufficient  distance  to  cause  the  feed- 
nut  6  to  disengage  the  feed-screw  3.  When 
in  this  position,  the  front  of  the  carriage  is 
supported  by  the  plate  21  in  lieu  of  the  guide- 

20  bar  9  and  may  slide  freely  thereon  free  from 
control  of  the  feed-screw. 

The  rack  18  is  operated  to  lift  it  into  en- 
gagement with  the  worm  13  by  means  of  a 

tripping -bar  23,  adjustably  secured  to  and 
25  carried  by  the  carriage,  being  slidably  mount- 

ed in  the  extension  22  of  the  block  16,  said 

tripping-bar  having  an  end  piece  24,  which 
engages  a  rocker-arm  25,  secured  to  one  of 
the  links  19.     The  rocker-arm  is  preferably 

30  provided  with  a  spring- tongue  26,  which  acts 
as  a  butter  between  the  end  piece  24  and  the 
rocker-arm  25. 

The  operation  is  as  follows:  A  suitable  con- 
nection with  the  belt-wheel  10  from  a  source  of 

35  powder  (not  shown)  imparts  rotary  movement 
to  the  feed-screw  shaft  and  by  means  of  the 
engagement  of  the  feed-nuts  6,  secured  to  the 
carriage,  a  longitudinal  movement  from  left 
to  right  of  the  carriage.     Rotary  movement 

40  is  simultaneously  imparted  to  the  auxiliary 
shaft  11  by  reason  of  the  belt  connection  12, 
rotary  motion  being  thereby  imparted  to  the 
worm  13,  the  worm  13  being  simultaneously 
moved  along  the  auxiliary  shaft  11  by  means 

45  of  its  connection  through  the  lever  14  and  rod 
15  with  the  carriage.  In  the  movement  of 
the  carriage  the  end  piece  24  of  the  tripping- 
bar  23  gradually  approaches  the  rocker-arm 
25,  and  movement  of  the  carriage  continues 

50  until  the  rocker-arm  25  is  forced  over  by  the 
tripping-bar  23  to  lift  the  rack  18.  As  the 
rack  18  is  lifted  the  plate  21  engages  the  un- 

der side  of  the  extension  22  of  the  block  16 

and  lifts  the  front  of  the  cari-iage,  so  as  to 
55  disengage  the  feed-nut  6  from  the  feed-screw 

3.  This  lifting  movement  in  no  way  affects 
the  connection  between  the  worm  13  and  the 
carriage  4,  because  the  forked  end  of  the  lever 
14  permits  considerable  sliding  movement  of 

60  the  lever,  while  still  maintaining  its  engage- 
ment with  the  collar  17.  The  lifting  of  the  rack 

causes  the  teeth  thereof  to  engage  the  worm 
13.  The  pitch  of  the  worm  13  is  very  much 
greater  than  is  the  pitch  of  the  feed-screw  3, 

65  so  that  any  movement  caused  by  engagement 

of  the  worm  13  with  the  rack  18  will  be  very 
much  faster  than  a  movement  caused  by  en- 

gagement of  the  feed-nut  6  with  the  feed- 
screw 3.  The  first  effect  of  the  engagement 

of  the  worm  13  with  the  teeth  of  the  rack  18  70 
will  be  to  rapidly  complete  the  swinging  move- 

ment of  the  rack  18,  swinging  the  said  rack 
over  as  far  to  the  right  as  it  will  go.  The  end 
of  the  rack  18  engages  the  bracket  27  and 
forms  a  stop,  preventing  excess  of  movement  75 
of  the  i-ack  8  beyond  that  which  is  desired. 
The  parts  are  shown  in  this  position  in  Fig. 
3  of  the  drawings.  When  the  rack  can  move 
no  farther,  the  Avorm  13  will  wind  itself  along 
the  teeth  of  the  rack,  so  as  to  slide  upon  its  80 
shaft  rapidly  to  the  left.  In  so  sliding  it  will 
carry  with  it  the  carriage,  which  at  this  time 
will  be  free-  from  control  by  its  feed-screw 
3.  The  engagement  of  the  extension  22  with 
the  plate  21  is  such  as  to  permit  free  sliding  85 
movement  of  the  carriage  while  preventing 
it  from  dropping.  The  carriage  will  be  moved 
over  to  the  left  imtil  the  worm  winds  itself 

clear  of  the  teeth  of  the  rack  at  the  left-hand 
end  thereof,  when  the  rack  will  then  be  free  90 
to  drop  back  to  its  normal  position,  in  which 
position  it  is  shown  in  Fig.  2.  In  dropping 
back  to  its  normal  position  the  plate  21  will 
be  freed  from  the  extension  22  and  the  car- 

riage will  be  allowed  to  drop  down,  so  that  95 
the  feed-nut  6  will  again  engage  the  thrust 
of  the  feed-screw  3.  The  carriage  will  now 
be  free  to  be  carried  over  to  the  right  again 

for  another  cycle  of  operations,  as  above  de- 
scribed. The  starting  position  of  the  carriage  100 

may  be  adjusted  by  means  of  the  lengthwise 
adjustment  permitted  to  the  rod  15,  a  screw 
28  being  provided  for  locking  the  rod  15  in 
the  position  to  which  it  may  be  adjusted. 

Similarly  the  point  at  which  the  carriage  com-  105 
mences  its  return  movement  may  be  adjusted 

by  means  of  the  lengthwise  adjustment  per- 
mitted to  the  tripping-bar  23,  an  adjusting- 

screw  29  being  provided  for  locking  the  bar 

in  the  position  to  wdiich  it  may  have  l)een  ad-  1 10 

justed. In  order  to  prevent  too  rapid  a  return 
movement  of  the  rack  18  and  to  prevent  jar 

upon  the  parts,  I  have  provided  an  air-check 
comprising  a  cylinder  30,  having  mounted  t  i  5 
therein  a  piston  31,  whose  piston-rod  32  is  in 
the  path  of  movement  of  an  arm  33,  secured 
to  the  rocker -arm  25  and  link  19.  In  the 
downward  movement  of  the  rack  18,  and  hence 

upward  movement  of  the  arm  33,  the  said  arm  1 20 
engages  the  piston-rod  32  and  forces  the  pis- 

ton 31  iipward.  The  piston  31  is  made  to  tit 
somewhat  loosely  in  the  cylinder  30,  so  that 
the  air  contained  in  the  said  cylinder  will  pass 
from  one  side  of  the  piston  to  the  other  as  125 
the  said  ]iiston  moves.  The  fit  of  the  piston 

employed  is  close  enough  to  cause  this  move- 
ment to  take  place  somewhat  slowly,  and  hence 

the  return  movement  of  the  rack  18  will  be 
retarded.  ^3° 
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In  order  to  in  force  complete  upward  move- 
ment of  the  rack  18  prior  to  the  commence- 
ment of  the  return  movement  of  the  carriage, 

I  have  provided  a  swinging  detent  34,  piv- 
5  oted  at  35  to  the  frame  of  the  machine  or  a 

part  secui-ed  thereto,  whicli  detent  is  spring- 
actuated  in  one  direction  by  means  of  a  spring 
36  and  limited  in  its  movement  in  such  direc- 

tion by  means  of  an  adjustable  stop  37.     The 
TO  end  piece  24  is  provided  with  a  rearwardly- 

extending  finger  38,  (see  particularly  Fig.  4,) 
which  passes  over  the  top  of  the  detent  34 
when  the  carriage  is  moving  to  the  right,  as 
clearly  shown  in  Fig.  2.     The  finger  38,  how- 

15  ever,  engages  the  top  of  the  detent  34  and 
forces  it  downward  againstits  spring  tension 
until,  finally,  just  after  the  end  piece  24  en- 

gages the  spi'ing-tonguc  26  of  the  rockcr-arm 
25  it  passes  beyond  the  end  of  tlie  detent  34, 

2o  and  the  detent  34  moves  upward  l^ehind  the  fin- 
ger 38  so  far  as  the  stop  37  will  allow  it.  The 

l)arts  are  shown  in  this  position  in  detail, Fig.  5, 
and  when  in  this  position  the  engagement  of 
the  end  of  the  detent  34  witli  the  roar  side  of 
the  finger  38  will  prevent  the  carriage  from 
moving  to  the  left  until  upon  tlie  completion 

of  the  swinging  mo\'ement  of  the  rack  18  the 
cai-riage  will  have  been  lifted  as  far  as  is  do- 
sired,  at  which  time  the  under  side  of  the  fin- 

ger 38  will  have  been  just  lifted  clear  of  the 
end  of  the  detent  34.  The  carriage  will  then 
be  free  to  travel  to  the  left,  as  above  described. 
In  Fig.  3  the  parts  are  shown  with  the  car- 

riage just  lifted  to  such  a  position  as  to  cause 
35  the  linger  38  to  clear  the  top  of  tlio  detent  34. 

The  preferred  form  of  motor  for  operating 
the  machine  is  an  electric  motor,  and  it  is  de- 

sirable that  there  shall  be  means  provided  for 
l)reaking  circuit,  so  as  to  cut  out  the  electric 

40  motor  upon  the  completion  of  the  return 
movement  of  the  cai'i'iago.  Circuit  may  be 
closed  in  any  desired  manner,  the  moans  for 
tills  purpose  forming  no  i)art  of  my  present 
invention.     In  order  to  break  the  electrical 

45  circuit  at  the  end  of  the  return  movement  of 

the  carriage,  1  i)reforably  employ  the  move- 
luent  of  the  rack,  as  thereby  1  leave  the  car- 
i-iage  entirely  free  of  the  electrical  control, 
as  is  desirable,  and  insure  proper  return  of 

50  all  the  parts  to  their  normal  positions  before 
st()i)ping  the  motor.  I  connect  an  arm  39 
with  one  of  the  links  19  of  the  rack  18,  (see 
Figs.  1  and  2,)  so  tiiat  the  said  arm  will  i)ar- 
take  of  the  movements  of  said  link  and  the 

5  5  rack-bar.  To  the  end  of  the  arm  39  1  pivotally 
connect  a  connecting-rod  40.  This  connect- 

ing-rod may  be  of  any  length  desired,  as  pref- 
erably the  electrical  control  will  be  at  some 

distance  fi'om  the  phonograi)h.     In  Fig.  2  I 
(>o  have  shown  the  said  connecting-rod  broken 

away,  and  at  Fig.  6  I  have  shown  the  lowc^r 
end  of  the  said  connecting-rod,  which  i)asses 
through  asuital^le  guide  41  and  carries  a  block 
42,  to  which  is   loosely  pivoted  a  swinging 

65  cam-piece  43.    The  swinging  cam-piece  is  pro- 

vided with  a  rearwardly-extending  toe  44  and 
an  operating  cam-surface  45.  A  switch-lever 
46  is  pivoted  upon  a  stationary  stud  47,  said 
switch-lever  spring  actuated  by  a  spring  48. 
The  switch -lever  46  carries  a  contact -piece  70 
49,  which  may  conveniently  be  a  phmger  ar- 

ranged to  enter  a  mercury -cup  50.  A  detent 
51,  pivoted  upon  a  stationary  stud  52,  is 
provided  with  a  hooked  portion  53,  adapted 
to  engage  the  end  of  the  switch-lever  46  and  75 
to  maintain  the  plunger  49  in  contact  with  the 
mercury  in  the  cup  50.     The  upper  end   of 
the  detent  51  is  provided  with  a  projecting 
portion  54,  arranged  to  be  engaged  by  the 
cam-surface  of  the  swinging  cam-piece  43.   80 
The  parts  are  in  the  positions  in  which  they 
are  shown  in  Fig.  6  when  circuit  is  closed  and 
the  machine  is  operating  with  the  carriage 
moving  from  left  to  right  under  the  influence 
of  the  feed-screw  3.     When  the  rack  -  bar  85 
swings  upward  to  cause  the  commencement  of 
the  return  movement  of  the  carriage,  the  arm 
39  will  move  downward,  allowing  the  swing- 

ing cam-piece  33  to  move  downward.     Dur- 
ing such  movement  the  lower  face  of  the  toe  90 

44  will  engage  a  stationary  stud  55  and  will 
be  swung  tmtwardly  until  finally  at  its  lower- 

most position  the  surface  of  the  said  toe  will 
have  passed  the  stud  55,  and  the  cam- piece 
will  again  swing  back  into  position,  but  with  95 
the  stud  in  the  path  of  the  upward  movement 
of  the  upper  surface  of  the  toe 44.     The  [)arts 
will  rest  in  this  position  until  at  the  comple- 

tion of  the  return  movement  of  the  carriage 
the  rack  again  falls,  lifting  the  lever  39  and   100 
lifting  the  swinging  cani-i)iece43.     The  stud 
55  now  engaging  the  upper  surface  of  the 
toe  44,  the  swinging  cam-piece  will  be  swung 
to  the  left,  causing  the  cam-surface  45  to  en- 

gage the  pi-ojocting  portion  54  of  the  detent  105 
51,  swinging  the  same  upon  its  pivotal  sup- 

port 52  and  releasing  the  hook   53  thereof 

from  engagement  with   the  switch-lever  46. 
The  switch-lever  46  will  now  rock  upon   its 
support,  under  infiuence  of  the  spring  48,  to  no 
lift  the  plunger  49  clear  of  the  mercui-y-cup 
50,  and  electrical  connection  through  the  said 
mercury-cup  will  be  broken.  Tlie  parts  will 
now  remain  in  this  position  until  the  switch- 
lever  46  is  reset.  The  switch-lover  46  may  115 
be  reset  l>y  hand  or  by  coin-controlled  mech- 

anism oi-  in  any  manner  desired. 
It  will  1)0  obvious  that  the  foi'ogoing  is  liut 

one  embodiment  of  my  invention  and  that  the 
same  is  capable  of  many  and  varied  modifica-  120 
tions  within  the  spirit  and  scope  of  my  in- 

vention, and,  further,  that  certain  parts  may 
be  employed  in  connection  with  other  parts 
of  ditforont  construction.  Hence  I  do  not 

desire  to  bo  limited  only  to  the  i)rocise  de-  '25 
tails  of  construction  and  combination  of  parts 
herein. 

What  I  claim  is — 
1.  In  phonograph-operating  mechanism,  the 

combination  with  a  threaded  drive-shaft  and  130 



761,705 

a  carriage  deriving  motion  in  one  direction 
therefrom,  of  return  mechanism  for  the  car- 

riage comprising  a  worm  connected  to  move 
longitudinally  with  the  carriage,  and  a  rack 

5  with  which  said  worm  is  adapted  to  engage, 
said  rack  and  worm  arranged  to  move  later- 

ally into  and  out  of  engagement  with  each 
other,  and  means  disconnecting  said  carriage 
from  direct  engagement  with  said  drive-shaft 

lo  upon  operative  engagement  of  said  worm  and 
rack. 

2.  In  phonograph-operating  mechanism,  the 
combination  with  a  threaded  drive-shaft  and 
a  carriage  deriving  motion  in  one  direction 

15  therefrom,  of  return  mechanism  for  the  car- 
riage comprising  a  worm  connected  to  move 

longitudinally  with  the  carriage,  a  rack  with 
which  said  worm  is  adapted  to  engage,  and 
means  for  moving  said  rack  and  worm  later- 

20  ally  with  respect  to  each  other  to  engage  and 
disengage  each  other,  and  for  simultaneously 
lifting  tiie  carriage  upon  a  movement  engag- 

ing said  rack  and  worm  to  disconnect  the  car- 
riage from  engagement  with  the  said  threaded 

25  drive-shaft. 
3.  In  phonograph-operating  meclianism, the 

combination  with  a  threaded  drive-shaft  and 
a  carriage  deriving  motion  in  one  direction 

therefrom,  of  r-eturn  mechanism  for  the  car- 
30  riage  comprising  an  auxiliary  shaft,  a  worm  ro- 

tatably  mounted  upon  said  shaft  but  arranged 
to  slide  longitudinally  thereon,  said  worm  con- 

nected to  said  carriage,  a  rack  arranged  to 
move  into  and  out  of  connection  with  said 

35  worm,  and  means  operated  by  said  rack  in  its 
movement  in  one  direction,  disconnecting  said 
carriage  from  direct  engagement  with  said 
threaded  drive-shaft. 

4.  In  phonograph-operating  mechanism,  the 
40  combination  with  a  threaded  drive-shaft  and 

a  carriage  deriving  motion  in  one  direction 
therefrom,  of  return  mechanism  for  the  car- 

riage comprising  an  auxiliary  shaft  rotatably 
connected  with  said  drive-shaft,  a  wormrota- 

45  tably  mounted  upon  said  shaft  but  ai-ranged 
to  slide  longitudinally  thereon,  means  con- 

necting said  worm  to  mov^e  longitudinally 
with  said  cai-riage,  a  I'ack  arranged  longitudi- 

nally in  line  with  said  worm,  links  pivotally 
5°  supporting  said  rack  and  themselves  pivoted 

to  a  stationary  support,  a  memljer  carried  by 
said  rack  adapted  to  engage  the  said  carriage 
and  lift  same  to  disconnect  it  from  direct  en- 

gagement with  the  threaded  drive-shaft,  and 
55  means  for  swinging  the  rack  upon  its  support 

to  throw  same  into  and  out  of  engagement 
with  the  said  worm. 

5.  In  phonograph-operatingmechanism,the 
combination  with  a  threaded  drive-shaft  and 

60  a  carriage  deriving  motion  in  one  direction 
ther-efrom,  of  return  mechanism  for  the  car- 

riage comprising  an  auxiliary  shaft,  a  worm 
rotatably  mounted  upon  said  shaft  but  ar- 

ranged  to  slide  longitudinally  thereon,  said 
65  worm  connected  to  said  carriage,a  rack  mount- 

ed longitudinally  in  line  with  the  plane  of 
movement  of  the  worm,  links  pivotally  sup- 

porting said  rack  and  themselves  pivoted  to 
a  stationary  support,  carriage -lifting  means 
controlled  by  said  rack,  and  trippingmeans  for  70 
operating  said  rack,  controlled  by  longitudi- 

nal movements  of  the  said  carriage. 

6.  In  phonograph-operating  mechanism,the         M 
combination  with  a  threaded  drive-shaft  and         % 
a  carriage  deriving  motion  in  one  direction  75 
therefrom,  of  return  mechanism  for  the  car- 

riage comprising  a  worm  connected  to  move 
longitudinally  with  the  carriage,  a  rack  with 
which  said  worm  is  adapted  to  engage,  means 
for  moving  said  rack  and  worm  laterally  with  80 
respect  to  each  other  to  cause  same  to  engage 
or  disengage  each  other,  means  disconnecting 
the  carriage  from  direct  engagement  with  said 
threaded  drive-shaft  upon  operative  engage- 

ment of  said  worm  and  rack,  and  means  tem-  85 

porarily  locking  the  carriage  against  return     ' 
movement  during  the  relative  lateral  move- 

ment of  the  rack  and   worm  to  engage  each 
other. 

7.  In  phonograph-operating  mechanism,  the  9° 
combination  with  a  threaded  drive-shaft  and 
a  carriage  deriving  motion  in  one  direction 
therefrom,  of  return  mechanism  for  the  car- 

riage comprising  an  auxiliary  shaft  rotatably 
connected  with  said  drive-shaft,  a  worm  ro-  95 
tatably  mounted  upon  drive -shaft,  but  ar- 

ranged to  slide  longitudinally  thereon,  means 
connecting  said  worm  to  move  longitudinally 
with  said  carriage,  a  rack  arranged  longitu- 

dinally in  line  with  said  worm,  links  pivot-  loo 
ally  supporting  said  rack  and  themselves  piv- 

oted to  a  stationary  support,  a  member  car- 
ried by  said  rack  adapted  to  engage  the  said 

carriage  and  lift  same  to  disconnect  it  from 

direct  engagement  with  the  threaded  drive-  105 
shaft,  means  carried  by  the  carriage  for  engag- 

ing the  rack  to  swing  it  upon  its  support  into 
engagement  with  the  worm,  and  means  for 

temporarily  locking  the  cari-iage  against  re- 
turn movement  during  the  movement  of  said   no 

rack  to  engage  said  worm. 
8.  In  phonograph-operating  mechanism,  the 

combination  with  a  threaded  drive-sliaft  and 
a  carriage  deriving  motion  in  one  direction 
therefrom,  of  return  mechanism  for  the  car-  i^S 
riage  comprising  a  worm  connected  to  move 
longitudinally  with  the  carriage,  means  for 
manual  adjustment  of  the  position  of  the  worm 
with  respect  to  the  carriage,  and  a  rack  with 
which  said  worm  is  adapted  to  engage,  said  120 
rack  and  worm  arranged  to  move  laterally 
into  and  out  of  engagement  with  each  other, 
and  means  disconnecting  said  carriage  from 

direct  engagement  with  said  drive-shaft  upon 
operative  engagement  of  said  worm  and  rack.   125 

9.  In  phonograph-operating  mechanism,  the 
combination  with  a  threaded  drive-shaft  and 
a  carriage  deriving  motion  in  one  direction 
therefrom,  of  return  mechanism  for  the  car- 

riage comprising  a  worm  connected  to  move  130 
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longitudinally  with  the  carriage,  and  a  rack 
with  wliich  said  worm  is  adapted  to  engage, 
means  controlled  by  movement  of  the  car- 

riage for  causing  the  rack  and  worm  to  move 
5  laterally  with  respect  to  each  other  to  engage 

or  disengage  each  other,  said  means  mam;ally 
adjustable  with  respectto  said  carriage  where- 

by the  limit  of  travel  of  the  carriage  in  either 
direction  may  be  predetermined,  and  means 

lo  for  disconnecting  said  carriage  from  direct  en- 
gagement with  said  drive-shaft  iipon  operative 

engagement  with  said  worm  and  i-ack. 
10.  In  phonograph-operating  mechanism, 

the  comljination  with  a  tlireaded  drive-shaft 
15  and  a  carriage  deriving  motion  in  one  direc- 

tion therefrom,  of  return  mechanism  for  the 

carriage  comprising  an  auxiliary  shaft  rota- 
tably  connected  with  said  drive-shaft,  a  worm 
rotatalily  mounted  upon  said  shaft  but  ar- 

20  ranged  to  slide  longitudinally  thereon,  means 
connecting  said  worm  to  move  longitudinally 
with  said  carriage,  said  means  adjustable  lon- 

gitudinally with  respect  to  said  carriage,  a 
rack  arranged  longitudinally  in  line  with  said 

25  worm,  links  pivotally  supporting  said  rack 
and  themselves  pivoted  to  a  stationary  sup- 

port, a  member  carried  by  said  rack  adapted 
to  engage  the  said  carriage  and  lift  same  to 
disconnect  it  from  direct  engagement  with  the 

30  threaded  di-ive-shaft,  a  tripping-bar  secured 
to  said  carriage  for  engaging  said  rack  and 
swinging  it  upon  its  support  to  tlirow  same 
into  engagement  with  said  worm,  said  trip- 

ping-bar adjustable  longitudinally  with  re- 
35  spect  to  said  carriage. 

11.  In  phonograph-operating  mechanism, 
the  combination  with  a  threaded  drive-shaft 
and  a  carriage  deriving  motion  in  one  direc- 

tion therefrom,  of  return  meclianism  for  the 
40  carriage  comprisingan  auxiliary  shaft,  a  worm 

rotatably  mounted  upon  said  shaft  but  ar- 
ranged to  slide  longitudinally  thereon,  said 

worm  connected  to  said  carriage,  a  rack  ar- 
ranged to  move  into  and  out  of  connection 

45  with  said  worm,  an  air-check  opposing  the  re- 
turn movement  of  said  rack,  and  means  opci*- 

ated  by  said  rack  in  its  movement  in  one  di- 
rection, disconnecting  said  carriage  from  di- 

rect engagement  with  said  threaded  drive- 
50  shaft. 

1'2.  In  phonograph-operating  mechanism, 
the  combination  with  a  threaded  drive-shaft 

and  a  carriage  deriving  motion  in  one  direc- 
tion therefrom,  of  return  mechanism  for  the 

carriage  comprising  a  worm  connected  to  55 
move  longitudinally  with  the  carriage,  and  a 
rack  with  which  said  worm  is  adapted  to  en- 

gage, said  rack  and  worm  arranged  to  move 
laterally  into  and  out  of  engagement  with  each 
other,  means  disconnecting  said  carriage  from  60 
direct  engagement  with  said  drive-shaft  upon 
operative  engagement  of  said  worm  and  rack, 
and  means  for  opening  an  electric  connection 
upon  relative  movement  of  said  rack  and  worm 
to  disengage  each  other.  65 

13.  In  phonograph-operating  mechanism, 
the  combination  with  a  threaded  drive-sliaft 
and  a  carriage  deriving  motion  in  one  direc- 

tion therefrom,  of  return  mechanism  for  the 

carriage  comprisingan  auxiliary  shaft,  a  worm  7° 
rotatalily  mounted  upon  said  shaft  but  ar- 

ranged to  slide  longitudinally  thereon,  said 
worm  connected  to  said  carriage,  a  rack  ar- 

ranged to  move  into  and  out  of  connection 
with  said  worm,  means  operated  by  said  rack  75 
in  its  movement  in  one  direction,  disconnect- 

ing said  carriage  from  direct  engagement  with 
said  threaded  drive-shaft,  and  means  operated 
by  said  rack  in  its  mo\'ement  in  the  other  di- 

rection for  disconnecting  electrical  contacts.     80 
1-i.  In  phonograph-operating  mechanism, 

the  combination  with  a  threaded  drive-shaft 
and  a  carriage  deriving  motion  in  one  direc- 

tion tlierefrom,  of  return  mechanism  for  the 
carriage  comi)risingan  auxiliary  shaft,  a  worm  85 
rotatably  moimted  upon  said  shaft  but  ar- 

ranged to  slide  longitudinally  thereon,  said 
worm  connected  to  said  carriage,  a  rack  ar- 

ranged to  move  into  and  out  of  connection 
with  said  worm,  means  operated  l)y  said  rack  90 
in  its  movement  in  one  direction,  disconnect- 

ing said  carriage  from  direct  engagement  with 
said  threaded  eirive-sliaft,  means  operated  by 
said  rack  in  its  movement  in  the  other  direc- 

tion for  disconnecting  electrical  contacts,  and  95 
an  air-check  opposing  movement  of  the  rack 
in  the  latter  direction. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  10th  day  of  March,  1901. 

FREDERICK  PEARCE. "Witnesses: 

C.  F.  Carrington, 
C.  L.  Hall. 
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No.  761,729. Patented  June  7,  1904. 

United  States  Patent  Office, 

JOHN  MESNY  TOURTEL  AND  GEORGE  LEWIS  HOG  AN,  OF  LONDON, 
ENGLAND. 

PHONOGRAPH,   &c. 

SPSCIFICATIOIm  forming  part  of  Letters  Patent  No.  761,729,  dated  June  7,  1904. 

Application  filed  September  5, 1903.    Serial  No.  172,120.    (No  model.) 

To  all  whom  it  may  concern: 
Be  it  known  tliat  we,  John  Mesny  Tourtel 

and  George  Lewis  Hogan,  both  citizens  of 

the  United  Kingdom  of  Great  Britain  and  L"e- 
5  land,  and  residents  of  London,  England,  liave 

invented  certain  new  and  useful  Improvements 
in  Phonographs  and  the  Like,  of  whicli  the  fol- 

lowing is  a  specitication,  such  as  will  enable 

others  skilled  in  the  art  to  which  it  appei'tains 
0  to  make  and  use  the  same. 

The  invention  consists  in  the  details  of  con- 
struction and  in  the  arrangement  and  combi- 

nation of  pai'ts  to  be  hereinafter  moi-e  fully 
.set  forth  and  specitically  claimed. 

15  We  will  now  describe  our  invention  with 
reference  to  the  accompanying  drawings,  in 

which — 
Figure  1  shows  in  side  elevation  a  phono- 

graph or  talking-machine  constructed  accord- 
20  ing  to  our  invention.  Fig.  2  shows  an  en- 

larged view  from  the  top  of  the  mouth  of  the 
trumi>et  and  shows  the  slot  in  the  flange  and 
the  means  for  adjusting  the  .same.  Fig.  3 
shows  a  view  in  section  of  the  joint  between 

2  5  the  celluloid  body  of  the  trumpet  and  the  metal 
mouthi)iece.  Fig.  4  shows  an  enlarged  view 
of  the  center  of  the  combination-bracket  for 

suppoi-ting  the  trumpet.  Fig.  5  shows  an  end 
view  of  the  combination-bracket  and  shows 

30  the  rod  fitting  into  the  hinged  ferrule  on  the 
mouth  of  the  trumpet.  Fig.  6  shows  a  view, 
partly  in  section,  of  the  apex  of  the  trumpet 
and  .shows  the  flat  spring  and  its  connection 
to  the  trumpetand  to  the  stylus.    Fig.  7  shows 

35  a  plan  view  of  Fig.  6  as  seen  from  above. 
Figs.  8  and  9  are  respectively  front  and  edge 
views  in  elevation  of  one  form  of  flexible 
stylus. 

a  is  the  celluloid  body  of  the  trumpet,  hav- 
40  ing  flange  a'  along  its  side. 

1)  is  the  moutli  of  the  trumpet,  formed  with 

flange  c>,  on  which  are  metal  lugs  <>'  at  each 
side  of  tb.e  slot  //,  said  lugs  being  held  to  each 
other  by  thumb-screw  d. 

45       t  is  the  hinged  ferrule  on  the  mouth  h. 

./,  .(7,  A,  and  /  are  respectively  the  bent  rod, 
the  shovt  bar.  the  set-screw,  and  the  arm  form- 

ing the  bracket  for  the  trumpet. 
./  is  the  cabinet  of  the  machine,  with  usual 

spring  driving  mechanism  /■.  5° 
/  is  a  light  spiral  spring  attached  at  one  end 

to  the  ferrule  e  and  at  the  other  end  to  the 

flange  c.  The  spring  is  for  the  purpo.se  of  ex- 
ercising the  necessary  downward  pressure  of 

the  apex  of  the  trumpet.  55 
The  foregoing  need  not,  it  is  thought,  be 

further  described  in  detail,  since  the  parts  are 
illu.strated  and  described  for  the  purpo.se  of 
.showing  the  application  of  our  invention  in 
certain  relation  to  parts  of  a  phonograph.        60 

III  is  the  usual  disk  record  in  which  the  sound- 
writing  is  made. 

n  is  the  capon  the  apex  of  the  trumpetand 
covers  plug  ;/,  into  which  is  screwed  bar  ;j, 
carrying  lock-nut  o,  and  to  which  bar  is  fixed  65 
one  end  of  the  si)ring  v,  the  other  end  termi- 

nating in  the  stylus-hokler  ;■',  in  which  is  fixed 

stylus  .s'. (>'  is  a  washer  between  the  lock-nut  n  and  the 
plug  n  .  70 

In  Figs.  8  and  9  the  stylus  .v  is  flattened  at  .s'. 
It  is  obvious  that  other  means  besides  a  flexi- 

ble flat  spr-ing  may  be  provided  to  effect  the 
purposes  herein  set  forth,  and  in  accordance 
with  our  invention  we  may  construct  in  other  75 
ways  than  those  previously  described  a  stylus 
or  stylus-support,  or  both,  flexible  in  one  di- 

rection to  a  sufficient  extent  to  render  it  or 
them  u.sele.ss  as  a  conductor  of  .sound-vibrations 
from  motion  in  that  direction  and  effective  as  80 
a  conductor  of  vibrations  corresponding  to 
sound-writings  from  motions  in  another  ap- 

proximately normal  direction. 
What  we  claim,  and  desire  to  secure  by  Let- 

ters Patent,  is —  85 
1.  In  a  phonograph,  a  trumpet,  a  plug  in 

the  apex  thereof,  a  rod  threaded  in  the  plug, 
a  nut  threaded  on  the  rod  and  adapted  to  abut 

the  apex  of  the  trumpet  for  holding  the  plug- 
in  contact  with  the  trumpet.  90 
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2.  A  reproducing-trumpet  for  phonographs 
or  gramophones,  formed  of  a  resonant  mate- 

rial, the  apex  of  the  trumpet  being  fitted  with 
a  plug,  into  which  is  screwed  a  rod  with  a  lock- 
nut,  said  rod  being  connected  to  a  spring  fixed 
to  a  stylus-holder,  substantially  as  and  for  the 
purpose  described. 

3.  In  a  phonograph,  a  trumpet,  a  plug  fitted 
in  the  apex  of  the  trumpet,  means  for  clamp- 

ing the  plug  in  contact  with  the  w^all  of  the 

trumpet,  a  stylus  and  means  connected  to  the 
plug  for  carrying  the  stylus. 

In  witness  whereof  we  have  hereunto  set  our 
hands  in  presence  of  two  witnesses. 

JOHN  MESNY  TOURTEL. 
GEORGE  LEWIS  HOGAN. 

Witnesses: 
Walter  J.  Skerten, 
W.  M.  Harris. 
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No   761,846.  l>atented  June  7,  1904. 

United  States  Patent  Office. 

OSKAR  MESSTER,  OF  BERLIN,  GERMANY. 

TABLET   FOR   SOUND-REPRODUCING    MACHINES. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  761,846,  dated  June  7,  1904. 

Application  filed  November  3, 1903.    Serial  No.  179,709.    iNo  model.) 

To  all  whom  it  may  concern: 

Be  it  known  tliat  I,  Oskar  Messtek,  engi- 
neer, a  subject  of  the  King  of  Prussia,  Em- 
peror of  Germany,  residing  at  No.  151  Fried- 

5  I'icbstrasse,  Berlin,  Germany,  have  invented 
certain  new  and  useful  Improvements  in  Tab- 

lets for  Sound -Reproducing  Machines,  of 
which  the  following  is  a  specification. 

Gramophone-plates  are  already  known  ae- 
ro cording  to  which  the  phonic  line  runs  out  in 
a  branch  terminating  at  the  periphery  of  the 
plate  and  containing  no  phonic  impressions, 
the  purpose  being  to  insure  the  proper  intro- 

duction of  tlie  reproducer  point  or  pin  at  the 
15  commencement  of  the  phonic  line.  Further- 

more, this  branch,  which  joins  the  phonic  line 
at  its  termination,  has  already  been  provided 
with  a  starting-mark  or  the  like  in  order,  for 
example,  in  disi)laying  talking  photograi)lis 

20  to  enable  exact  adjustment  of  the  gramophone 
plate  and  film,  or,  for  instance,  in  the  case  of 
the  exhibition  of  a  gramophone  with  several 
synchronousl.v- rotating  plates  and  a  corre- 

sponding nimiber  of  reproducers  to  commence 
25  in  exactl.v  the  same  manner.  With  these  well- 

known  gramophone-plates,  however,  there  is 
the  disadvantage  that  although  the  pin  or 
point  may  be  set  exactly  ui)on  the  branch  pos- 

sessing no  phonic  impressions  disturbances 
30  nevertheless  occur,  owing  to  the  pin  at  the 

junction  of  the  branch  line  and  the  phonic 
line  instead  of  entering  at  the  commencement 
of  the  latter  frequently  springing  over  to  the 
second  or  third  line  from  the  periphery  of  the 

35  plate,  whereby  naturally  the  commencement 
of  the  piece  of  music  or  si)eech  or  the  like  re- 

mains wanting  and  the  readjustment  of  the  pin 
is  rendered  necessary.  These  inconveniences 
are  overcome  by  my  invention,  as  illustrated 

40  in  the  accompanying  drawing,  in  which  the 
figure  shows  a  plan  of  the  new  gramophone- 
plate. 

As  the  drawing  shows,  the  plate  is  provided 
at  one  side  with  the  branch  line  a  for  intro- 

45  duction  of  the  pin  and  on  the  other  side  with 

a  commencing-mark  l>  on  the  spiral  or  phonic 
line  e.  It  is  thus  only  necessary  after  insert- 

ing the  point  in  the  branch  to  slowly  rotate 
the  plate  until  the  pin  reaches  the  starting- 
mark  h,  whereupon  the  plate  is  allowed  to  start  50 
its  proper  rotation.  In  this  manner  guaran- 

tee is  art'orded  that  the  pin  i)roperly  enters 
the  Hrst  line  and  that,  for  instance,  in  the  al- 

ready-mentioned case  the  phonic  lines  of  all 
plates  commence  to  cooperate  in  exactly  the  55 

same  manner  with  the  corresponding  repi-o- 
ducer-pins. 

The  new  device  is  naturall.v  also  applicable 

to  phonograph-c.ylinders.     The  gramophone- 
plate  has  here  merely  Ijeen  recited  as  an  ex-  60 
ample. 

It  will  furtlier  ho  understood  that  the  com- 
mencing-mark h  may  be  replaced  l\v  limiting 

the  partial  rotation  of  the  plate,  which  is  neces- 
sary prior  to  actuall.v  starting  the  same  by  65 

means  of  a  stop  or  other  suital)le  device. 
The  method  here  described  is,  as  already 

remarked,  of  especial  service  in  exhibiting 

talking  photographs,  for  which  it  is  impor- 
tant to  be  able  to  adjust  the  starting-mark  of  70 

the  tilui  in  exact  correspondence  with  that  of 

the  gramophone-plate. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  seciu'c  by  Letters 
Patent,  is —  75 

A  gramophone-plate  or  phonograph-cylin- 
der, having  the  phonic  line  c,  a  starting-mark  />, 

on  the  phonic  line,  and  a  branch  line  a  curv- 
ing inward  from  the  outward  edge  of  the  plate 

and  entering  the  phonic  line  at  or  behind  the  80 
starting-mark,  whereby  the  proper  introduc- 

tion of  the  reproducer-pin  in  the  phonic  line 
is  insured,  substantially  as  described. 

In  witness  wdiereof  I  have  hereunto  signed 
ray  name,  this  19th  day  of  October,  1903,  in  85 
the  presence  of  two  subscribing  witnesses. 

OSKAR  MESSTER. 
Witnesses: 

Henry  Hasper, 
WOLDEMAR   HaUPT. 
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No.  762,904. 

NO  MODEL. 

PATENTED  JUNE  21,  1904. 
G.  C.  HOLDEN. 
GRAPHOPHONE. 

APPLICATION  PILED  SEPT.  29,  1903. 

2  SHEETS— SHEET  2. 
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THC   MORRIS  PETER' 
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No.  •;  62,904. Patented  June  21,  1904. 

United  States  Patent  Office, 

GEORGE  C.  HOLDEN,  OF  WAYNE,  PENNSYLVANIA. 

GRAPHOPHONE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  762,904,  dated  June  21,  1904. 

Application  filed  September  29,  1903,    Serial  No,  175,098,    (No  model.) 

To  (1,1,1  ujIioiii   ,' '  mar/  cnueern: 
Be  it  known  that  I,  George  C.  Holoen,  a 

citizen  of  the.  United  States,  residinoatAVayne, 
county  of  Delaware,  and  State  of  Pennsylva- 

5  nia,  have  invented  a  certain  new  and  u.seful 
Improvement  in  Graphophones,  of  which  the 
following  i.s  a  specification. 
My  invention  relates  to  a  new  and  useful 

improvement  in  talking-machines,  and  has  for 
lo  its  oliject  to  provide  a  machine  for  reprodiic- 

ing  sounds  from  I'ecords  in  a  simple  and  ef- 
fective manner  by  the  use  of  a  viljratory  fork 

and  to  provide  for  such  adjustments  as  will 

pei-mit  of  the  u.se  of  various  sizes  of  record- 
15  disks. 

With  these  ends  in  view  this  invention  con- 
sists in  the  details  of  construction  and  combi- 

nation of  elements  hereinafter  set  forth  and 

then  specifically  desionated  by  the  claims. 
20  In  order  that  those  skilled  in  the  art  to  which 

tliis  invention  appertains  may  undei'stand  how 
to  make  and  use  the  same,  the  construction  and 

operation  will  now  be  described  in  detail,  I'e- 
ferr'ing  to  the  accompanying  drawings,  form- 

25  ing  a  part  of  this  specification,  in  which — 
Figure  1  is  a  plan  view  of  my  improvement; 

Fig.  2,  a  side  elevation  of  the  same;  Fig.  3, 
a  view  similar  to  Fig.  1,  the  vibratory  fork, 
horn,  and  record-disk  being  removed;  Fig.  4, 

30  an  enlarg(Ml  perspective  of  the  vibratory  fork, 
showing  the  needle-.socket  and  needle  in  i)lace; 
Fig.  5,  an  enlarged  view  of  the  adjustable 
block  and  swinging  post,  the  lower  end  of  the 
latter  being  broken  away  to  show  the  thread- 

35  ed  stud  on  which  the  post  is  mounted;  Fig. 
C,  a  similar  view  taken  at  right  angles  to  Fig. 
5;  Fig.  7,  a  detail  view  of  the  needle-socket 
and  needle;  Fig.  8,  an  enlarged  .section  of  a 
portion  of  the  turn-table,  showing  how  the  lat- 

40  ter  is  mounted  upon  the  central  stud;  Fig.  9, 
a  plan  view  of  the  central  stud,  and  Fig.  10  a 
modification  of  the  adaptation  of  my  improve- 

ment to  a  cylinder  talking-machine. 
In  carrying  out  my  invention  as  here  em- 

45  bodied  A  represents  a  liase  or  block  of  suit- 
al)le  design  for  supporting  the  various  parts 
of  the  device,  and  in  the  socket  of  this  base  is 

secured  a  stud  B,  which  projects  upwai-d  and 
consists  of  two  sections  <i  and  1)  of  difl'erent 

50  diameters,  as  clearly  shown  in  Fig.  8. 

C  represents  the  turn-table,  liaving  a  down- 
wardly-projecting hul)  D  with  a  central  open- 

ing therein  adapted  to  fit  the  two  diameters  of 
the  stud  B.  The  ol^ject  of  this  construction 
is  to  give  the  turn-table  an  extended  bear-  55 
ing  which  will  i)ermit  it  to  turn  true  on  its 
axis.  The  tui-n-table  is  prefei-ably  of  cast 
metal,  so  as  to  have  sufficient  weight  to  act  as 
a  balance-wheel  when  the  device  is  in  opera- 

tion. 60 
A  layer  of  felt  E  or  other  suitable  material 

is  secured  to  the  upper  surface  of  the  turn-ta- 
ble, and  the  record-disk  F  is  laid  loosely  thei-e- 

on.  vV  crank-pin  G  e.xtends  through  a  cen- 
tral hole  in  the  disk  to  receive  the  crank  H,  65 

whereby  the  turn-table  is  revolved  and  with 
it  the  record-disk. 

I  is  an  adjustable  block  securcHl  to  the  liase 
A  by  means  of  a  suitaijle  set-screw  J,  and  pro- 

jecting upward  from  the  outer  end  of  this  7° 
block  is  a  stud  K,  the  lower  portion  <1  being- 
screw -threaded,  while  tlie  upper  i)ortion  c 
thereof  terminates  in  the  form  of  a  pin. 

The  post  L  has  its  lower  end  drilled  and 
threaded,  so  as  to  screw  onto  the  section  c/of  75 

the  stud  K  and  snugly  fit  the  section  c  there- 
of, and  this  arrangement  permits  the  post  L 

to  oscillate  back  and  forth  on  the  stud  K  and 

at  the  same  time  prevent  the  accidental  dis- 
placement of  the  post.    The  upper  end  of  the  80 

post  L  terminates  in  the  fork  M,  between 
which   is   pivoted  the  vil^ratory  fork  N,  as 
clearly  shown.     This  vibratory  fork  is  pref- 

erably made  of  wood,  but  of  course  may  be 
made  of  any  suitable  material,  and  is  adapted  !^5 
to  receive  the  inner  end  of  the  horn  O,  which 

may  be  made  of  any  suitable  material  for  am- 
plifying the  sound  generated  in  the  viliratoi'y 

fork.     One  prong  of  the  vibratory  fork  has 

secured  therein  the  needle-socket  P,  in  which  9-'' 
the  needle  Q  is  secured  by  a  set-screw  R. 

In  operating  the  device  a  record -disk  is 
placed  upon  the  turn-table  and  the  needle 
pro[)erly  located  thereon,  after  which  the  turn- 

table is  revolved  by  means  of  the  crank,  and  95 
the  vibrations  which  the  needle  receives  from 

the  vai'ious  lines  and  the  record-disk  are  trans- 
mitted to  the  vibi"atoi"y  fork,  by  which  they 

are  converted  into  sound  vibrations,  the  horn 

being  utilized  to  amplify  the  latter.     By  ex-  1°° 
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periment  I  have  found  that  this  form  of  vi- 
bratory fork  is  essential  to  the  proper  repro- 
duction of  sound  from  tlie  record-disks,  its 

function  being  to  give  tone  and  harmony  to 
5  the  sound  vibrations  and  transmit  the  same 

to  the  horn,  and  I  have  also  found  by  ex- 
periment that  by  the  use  of  wood  as  a  vibra- 

tory fork  a  metallic  sound  attained  upon  the 
use  of  diaphragms  is  overcome  and  a  true 

lo  tone  is  produced. 
Another  important  feature  of  ray  improve- 

ment is  the  adjustable  block  I,  which  permits 
the  use  of  various-size  record-disks  by  sim- 

ply swinging  this  block  inward  or  outward, 
1 5  so  as  to  carry  the  post  L  toward  or  away  from 

the  center  of  the  turn-table,  as  will  be  readily 
understood,  and  still  another  important  fea- 

ture of  my  improvement  is  the  manner  in 
which  the  post  L  is  secured  to  the  block  I, 

2o  which  permits  it  to  freely  swing  upon  its  axis 
and  yet  prevent  it  being  accidentally  displaced 
thereform. 

In  Fig.  10  I  have  shown  a  slight  modifica- 
tion in  the  adaptation  of  my  improvement,  in 

2  5  which  the  vibratory  fork  N  is  pivoted  at  riglit 
angles  to  the  position  shown  in  the  preceding 
figures  and  the  needle-socket  P  projects  down- 

ward from  the  lower  prong  of  the  fork,  thus 
adapting  my  improvement  for  use  in  a  talk- 

30  ing-machine  using  cylindrical  records. 
Having  thus  fully  described  my  invention, 

what  I  claim  as  new  and  useful  is — 
1.  In  a  sound-reproducing  machine,  a  suit- 

able base,  a  stud  projecting  upward  therefrom 
35  ha\ing  two  sections  of  different  diameters,  a 

turn-table  having  a  downwardly -projecting 
socket  adapted  to  fit  the  two  diameters  of  the 
stud,  means  for  revolving  the  turn-table,  an 
adjustable  block  secured  upon  the  base,  a  stud 
projecting  upward  from  the  outer  end  of  the  40 
block,  said  stud  having  two  sections,  one  of 
which  is  threaded,  a  post  having  a  socket  in 
its  lower  end  adapted  to  fit  the  plain  portion  of 
the  stud  whereby  said  post  is  permitted  to  os- 

cillate on  its  axis,  the  lower  portion  of  said  45 
socket  being  threaded  so  as  to  screw  upon  the 
screw-threads  of  said  stud,  a  wooden  vibra- 

tory fork  pivoted  to  the  post,  said  vibratory 
fork  carrying  a  needle-socket,  and  a  horn  se- 

cured between  the  prongs  of  the  vibratory 
fork  whereby  the  sound  vibrations  generated 
in  said  fork  are  amplified,  as  and  for  the  piir- 
pose  specified. 

2.  In  a  sound-reproducing  machine,  an  ad- 
justable block  secured  to  the  base  of  the  ma- 

chine, a  stud  carried  by  the  outer  end  of  said 
block,  said  stud  having  one  section  thereof 
screw-threaded  and  the  other  section  plain,  a 
post  having  a  socket  in  its  lower  end  adapted 
to  fit  the  plain  section  of  the  stud,  the  lower 
portion  of  said  socket  being  threaded  so  as  to 
screw  ui)on  the  screw-threads  of  said  stud,  as 
and  for  the  purpose  specified. 

In  testimony  whereof  I  have  hereunto  affixed 

my  signature  in  the  presence  of  two  subscrib- 
ing witnesses. 

GEORGE  C.  HOLDEN. 
Witnesses: 

Maky  E.  Hamer, 
L.  W.  Morrison. 
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To  all  whoin  it  mciy  concern,: 

Be  it  known  that  I,  Joseph  W.  Jones,  a  resi- 
dent of  the  borough  of  Manhattan,  city  of  New 

York,  State  of  New  York,  have  invented  a  new 
5  and  useful  Improvement  in  the  Production  of 
Sound-Records,  which  invention  is  fully  set 
forth  in  the  following  specification. 

This  invention  relates  to  the  production  of 
disk  sound  -  records;  and  it  consists  in  im- 

lo  pi'ovements  in  the  method  of  impres.sing  into 
hard  material  copies  from  flat  matrices  made 

in  the  ordinary  manner,  preferably  sound- 
records  in  which  the  sound  is  represented  by 
a  groove  of  uniform  depth  containing  lateral 

15  undulations  corresponding  to  sound-waves. 
As  the  invention  consists  in  improvements 

over  the  process  now  employed,  it  becomes 
necessary  to  state  briefly  the  method  now  used 
for  this  purpose.    In  impressing  records  from 

20  matrices  by  the  present  process  a  hydraulic 
press  and  two  steel  dies  are  employed.  The 
lower  die  contains  a  recess  a  little  larger  in 
diameter  than  the  matrix  and  considerably 
deeper.     The  matrix  is  placed  in  this  recess 

25  face  upward,  and  a  sheet  of  vulcanite,  elec- 
trose,  or  the  like,  commonly  spoken  of  as 

"fibrous  material,"  is  placed  over  it,  rising- 
above  the  face  of  the  die.  The  upper  die  has 
a  flat  smooth  face  and  is  placed  upon  the  top 

30  of  the  lower  die,  so  as  to  rest  upon  the  mate- 
rial. These  parts,  the  upper  and  lower  dies, 

and  the  matrix  and  material  are  then  heated. 
The  whole  after  being  thus  heated  is  placed 
between  the  plates  of  the  hydraulic  press,  and 

35  upon  forcing  the  two  dies  together  the  mate- 
rial is  impressed  into  the  matrix.  It  must 

then  stand  for  several  minutes  in  order  to  per- 
mit the  material  to  cool  and  become  set.  Af- 

ter this  the  press  is  opened  and  the  dies  re- 
40  moved,  and  then  it  is  a  work  of  considerable 

time  and  difficulty  to  remove  the  record  from 
the  seat  in  the  lower  die.  The  production  of 
one  record  consumes  at  least  five  minutes,  so 

that  twelve  records  per  hour  is  a  good  aver- 
45  age. 

The  present  invention  consists  in  an  ini- 
proA'ed  process  of  making  sound-records  of 
the  character  above  described,  which  process, 
broadly  stated,  consists  in  placing  a  thin  blank 

5°  of  impressible  material  in  solid  form  upon  a 

suitable  backing  and  then  simultaneously 

uniting  the  blank  and  its  backing  while  im- 
pressing a  sound-record  into  the  surface  of 

said  blank  by  means  of  a  suitable  matrix. 
The  invention  will  best  be  understood  by  ref-  5  5 

erence  to  the  accompanying  drawings,  which 
illustrate  the  various  steps. 

Figure  1  represents  a  blank  which  ulti- 
mately forms  the  backing  or  core.  Fig.  2 

represents  such  a  blank  with  the  record  ma-  60 
terial  to  be  placed  on  it.  Fig.  3  shows  the 
same  being  heated.  Fig.  4  shows  the  same 
in  place  in  a  press.  Fig.  5  shows  the  same 
after  it  has  received  the  impression  of  the  rec- 

ord, and  Fig.  6  shows  the  same  witii  its  edge  65 
burnished  and  its  edge  and  back  rendered  wa- 
terproof. 

I  first  take  a  l)lank  A  of  suitable  material, 
to  be  more  fully  explained  hereinafter;  but 
preferably  of  pasteboard.  This  is  cut  into  a  7° 
circular  form  with  an  opening  a  in  the  cen- 

ter. Preferably  the  surface  of  this  blank  is 

depressed,  as  at  A',  so  as  to  produce  the  outer 
and  inner  circular  rims  a  .  The  cutting  of 

the  blank  and  the  depressing  of  portion  A'  75 
may  be  performed  at  a  single  operation.  A 
sheet  B  of  the  recording  material  wliose  re- 

quirements will  be  more  particularly  described 
hereinafter,  but  which  is  preferably  of  dura- 
noi^  or  of   any  substance  commonly  called  80 

fibrous  material,"  is  laid  upon  the  blank  or 
in  the  annular  depression  A'  in  case  the  rims 
«'  a'  are  present.  The  thickness  of  the  blank 
is  preferably  about  one  thirty-second  of  an 
inch  and  the  height  of  tlie  rims  is  about  the  85 
same,  while  the  thickness  of  the  sheet  B  of 
fibrous  material  fills  in  the  annvdar  space  to  the 

height  of  the  rims — that  is,  about  one  thirty- 
second  of  an  inch  thick — the  whole  article, 

which  I  designate  a  "tart,"  being  thus  about  9° 
one-sixteenth  of  an  inch  thick.  This  tart  is 
then  heated,  as  at  F,  so  as  to  maintain  the 
plastic  or  impressible  condition  of  the  sheet 
B,  and  is  ready  for  the  press.  Tlie  press  C 
is  any  suitable  quick-moving  press,  as  a  com-  95 
pound  toggle-press  or  the  like. 

C  represents  the  lower  plate,  and  C"  the 
ui)per.  These  plates  do  not  require  to  be  either 
cooled  or  heated.  The  matrix  D  is  secured 

in  any  desirable  manner  to  the  upper  plate  or  100 
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25 

3° 

plunger  on  the  press.  The  warm  tart  is  now 
placed  on  the  lower  plate  of  the  press,  and 
the  plunger  descending  compresses  the  tart 
to  about  one-half  its  former  thickness,  or  to 
about  one  thirty-second  of  an  inch,  at  the 
same  time  impressing  the  matrix  D  into  the 
material  B.  Owing  to  the  thinness  of  the 
sheet  B,  there  is  no  necessity  to  wait  any  ap- 

preciable time  for  the  material  to  cool.  More- 
over, the  quickness  of  the  stroke  prevents  the 

material  from  adhering  to  the  face  of  the  ma- 
trix. It  is  also  a  peculiarity  of  pasteboard 

and  similar  cellular  bodies  that  under  pressure 
they  simply  flatten  and  do  not  spread  out  or 

""creep."  The  record  thus  made  is  at  once 
removed  from  the  press  and  may  now  be  em- 

ployed for  reproduction.  It  is  better,  how- 
ever, to  give  the  record  a  finish,  as  in  the  fol- 

lowing manner:  It  is  placed  between  two  rap- 
2o  idly-revolving  circular  plates  of  the  same  di- 

ameter as  the  record  and  the  outer  edge 
trimmed  off  and  then  burnished  and  coated 

with  waterproofing.  The  back  of  the  paste- 
board is  similarly  waterproofed,  so  that  the 

blank  becomes  in  facta  "core."  This  article 
weighs  about  one-third  of  the  disk  sound-rec- 

ord now  made. 
According  to  my  method,  inasmuch  as  no 

delay  is  necessary  for  cooling  the  material  and 
as  no  manipulation  is  required  to  remove  the 
record  from  a  die  and  also  owing  to  the  fact 
that  I  can  employ  a  quick-action  press,  I  have 
been  able  to  make  records  at  the  rate  of  at 
least  ten  per  minute,  which  is  six  hundred  per 

35  hour,  as  contrasted  with  the  twelve  per  hour 

by  the  present  process,  or  fifty  to  one.  Ow- 
ing to  the  thinness  of  sheet  B,  I  use  only  one- 

fourth  the  quantity  of  plastic  material  here- 
tofore employed.     My  invention  thus  reduces 

40  the  cost  both  of  material  and  labor. 
While  I  have  referred  to  the  blank  or  core 

as  consisting  of  pasteboard,  yet  I  may  employ 
any  suitable  and  inexpensive  backing  that  is 
light  and  durable  and  not  liable  to  warj)  or 

45  crack,  such  as  wood_£.ber  and  the  like,  or  even 
metal.  Another  requirement  is  that  the  ma- 

terial of  the  backing  or  core  should  prefer- 
ably be  a  poor  conductor  of  heat  and  should 

not  adhere  under  pressure  to  the  lower  plate 
of  the  press;  but  it  must  be  such  material  that 
the  plastic  substance  employed  will  adhere 
closely  to  it  after  they  are  compressed  to- 

gether. It  is  also  desirable  that  the  material 
employed  for  this  backing  should  be  of  such 
constrhction  that  under  pressure  it  merely 
flattens  and  does  not  spread  out  or  creep.  Its 
coefficient  of  expansion  should  approximate 
that  of  the  recording  material.  Asbestos  ful- 

fils all  the  foregoing  conditions  admirably,  and 
60  I  prefer  to  employ  this  material  for  my  blank 

or  core. 
I  have  referred  to  the  material  in  which  the 

impression  is  made  as  "plastic  material."    ,1 
may  employ  for  this  purpose  any  material 

5  normally  hard  and  that  can  be  rendered  im- 
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pressible  (or  plastic)  by  treatment^  as  with 
heat,  in  order  to  receive  the  impression. 

The  term  "plastic  material"  as  employed 
by  me  includes  the  materials  commonly  known 
and  used  for  this  purpose,  such  as  celluloid,  jo 
vulcanite,  hard  rubber,  duranoid,  fibrose,  elec- 
trose,  &c. 

The  article  produced  as  above  consists  of  a 
thin  plate  whose  face  is  composed  of  a  sheet 
of  fibrous  material  (in  the  sense  just  described)  75 
and  which  contains  a  backing  or  core  of  a 
lighter  and  less  expensive  material  and  is 
entirely  waterproof.  This  article  gives  re- 

productions just  as  good  as  any  records  on  the 
market  and  is  equally  durable.  It  is  far  lighter  80 
and  is  far  less  expensive,  and  I  may  produce 
fifty  of  these  in  the  time  heretofore  required 
for  producing  one  of  the  articles  now  on  the 
market. 

The  essential  feature  of  the  process  consists  85 
in  doing  away  with  the  use  of  the  confining- 
dies'  and  their  necessary  heating,  in  enabling 
me  to  employ  a  quick-action  press  instead  of 
an  expensive  andslow-moving  hydraulic  press, 
in  dispensing  with  the  delays  necessary  for  9° 
cooling  and  for  removing  the  record  from  the 

die,  and  particularly  in  enabling  me  to  em- 
ploy a  comparatively  very  thin  sheet  of  the 

plastic  material.     The  lighter  and  cheaper  but 
equally  durable  and  effective  sound -record  95 
which  I  can  obtain  forms  also  an  essential  fea- 

ture of  the  invention. 
I  do  not  limit  myself  to  the  exact  steps  and 

devices  precisely  as  pointed  out,  for  changes 
may  be  made  in  details  of  construction  and  100 
procedure  without  in  any  case  departing  from 
the  spirit  of  my  invention. 
Having  thus  described  my  invention,  I 

claim — 
1.  The  process  of  impressing  a  sound-rec-  105 

ord  from  a  suitable  matrix,  which  consists  in 
placing  a  thin  blank  of  impressible  material 
in  solid  form  upon  a  suitable  backing  and  si- 

multaneously impressing  the  matrix  into  the 
surface  of  the  blank  and  uniting  the  blank  ̂ \° 
and  backing. 

2.  The  process  of  impressing  a  sound-rec- 
ord from  a  suitable  matrix,  which  consists  in 

placing  a  thin  blank  of  impressible  material 
in  solid  form  upon  a  suitable  backing,  heating  i '  5 
said  backing  and  blank  thereby  softening  the 
latter,   and  simultaneously  compressing  the 
backing  and  blank  together  and  impressing 
the  matrix  into  the  blank. 

3.  The  process  of  producing  a  flat  sound-  120 
record  from  a  suitable  matrix  which  consists 

in  placing  a  thin  blank  sheet  of  fibrous  mate- 
rial such  as  duranoid  or  the  like  upon  a  back- 
ing of  asbestos,  pasteboard  or  the  like,  and 

then  compressing  the  two  together  while  si-  125 
multaneously  impressing  into  said  fibrous  ma- 

terial the  record  from  the  matrix. 
4.  The  improvement  in  the  production  of 

flat  sound -records  from  a  suitable  matrix, 
which  consists  in  simultaneously  compressing  13° 
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I together  a  thin  blank  sheet  of  plastic  material and  a  thin  sheet  of  suitable  backing  therefor, 
and  pressing  the  plastic  material  against  a 
suitable  matrix,  whereby  at  a  single  action 
the  record  is  produced  and  its  backing  secured 
thereto, 

5.  The  improvement  in  the  production  of 
flat  sound  -  records  from  a  suitable  matrix 
which  consists  in  placing  a  blank  sheet  of 
plastic  material  upon  a  suitable  backing,  then 
heating  the  two,  then  placing  the  same  be- 

tween the  ijlates  of  a  press  at  normal  temper- 

ature, and  then  causing  the  matrix  carried  by 
one  of  said  plates  to  be  impressed  into  said 
plastic  material  while  said  material  and  back- 

ing are  stamped  together  by  the  same  action. 
In  testimony  whereof  1  have  signed  this 

specification  in  the  presence  of  two  subscribing 
witnesses. 

JOSEPH  W.  JONES. 

Witnesses: 
C.  A.  L.  Massie, 
Elisha  K.  Camp. 
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No.  763,808. Patented  June  28,  1904. 

United  States  Patent  Office, 

HOLLISTER  STURGES,  OF  NEW  YORK,  N.  Y. 

COLLAPSIBLE   MEGAPHONE. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  763,808,  dated  June  28,  1904. 

Application  filed  Pebrnary  2,  1904.    Serial  No,  191,666,     iNo  model.) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Hollister  Sttjrges,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  New  York,  borough  of  Manhattan, 

5  in  the  county  and  State  of  New  York,  have  in- 
vented a  new  and  Improved  Collapsible  Mega- 
phone, of  which  the  following  is  a  full,  clear, 

and  exact  description. 
The  object  of  the  invention  is  to  provide  a 

ID  new  and  improved  megai^hone  adapted  to  be 
collapsed  and  folded  into  comparatively  little 
space  for  convenient  storing  aboard  sliip  or 
other  place  and  adapted  to  be  quickly  and 
readih'  extended  for  use. 

1 5  The  invention  consists  of  novel  features  and 
parts  and  comliinations  of  the  same,  as  will  be 
more  fully  described  hereinafter  and  then 
pointed  out  in  the  claims. 

A  practical  embodiment  of  the  invention  is 
2o  represented  in  the  accompanying  drawings, 

forming  a  part  of  this  specification,  in  which 
similar  characters  of  reference  indicate  corre- 

sponding parts  in  all  the  views. 
Figure  1  is  a  perspective  view  of  the  im- 

25  provement  in  position  for  use.  Fig.  2  is  a 
transverse  section  of  the  same  on  the  line  2  2 

of  Fig.  1.  Fig.  3  is  an  enlarged  end  eleva- 
tion of  the  improvement.  Fig.  4  is  an  en- 

lai'ged  longitudinal  section  of  the  collapsed 
30  body,  with  the  locking-slide  and  mouthpiece 

shown  in  elevation;  and  Fig.  5  is  :m  enlarged 
longitudinal  sectional  elevation  of  the  locking- 
slide  and  the  means  for  securing  the  free  end 
of  the  handle  to  the  slide. 

35      The  body  A  of  the  collapsible  magaphone 
when  extended  for  use  (see  Fig.  l)is  approxi- 

mately in  the  shape  of  a  split  truncated  cone 
or  many-sided  pyramid  and  is  formed  of  slats 

I   A',  connected  with  each  other  by  a  fabricA", 
4°|  such  as  canvas,  which  fabric  forms  a  cover  for 

'  the  slats  and  also  hinges  to  hingedly  connect 
the  sides  of  the  slats  with  each  other  to  allow 
convenient  folding  of  the  slats  when  the  body 
is  collapsed.     (See  Fig.  4.) 

45  The  adjacent  slats  A' and  A*  along  the  split 
of  the  body  A  are  provided  on  the  outside  with 

longitudinally-extending  guideways  B  and  B', 
preferal)ly  made  of  metal  and  adapted  to  be 
engaged  by  a  locking-slide  C  for  securely  fas- 

5 o  tening  the  adjacent  edges  of  the  slats  A' and  A* 

together  to  securely  hold  the  body  A  in  an  ex- 
tended position — that  is,  in  the  form  of  a  trun- 

cated cone  or  many-sided  pyramid .  As  sho  wn 
in  the  drawings,  the  side  edges  of  the  slats  are 
somewhat  beveled,  so  that  when  the  body  A  is  55 
extended  for  use  the  edges  of  adjacent  slats 
fit  snugly  together  to  produce  a  strong  and 
durable  body  A. 

As  shown  in  Fig.  1,  the  locking-slide  Cand 

the  guideways  B  and  B'  extend  throughout  the  60 length  of  the  body  A,  and  on  the  said  slide  C 
is  secured  one  end  of  a  handle  D,  preferably 
iliade  of  sirring  metal,  adapted  to   be  taken 
hold  of  liy  the  operator  for  using  the  mega- 

phone for  its  legitimate  purpose.     The  free  65 
end  of  the  handle  D  is  adapted  to  be  engaged 
by  a  sleeve  E,  slidably  held  on  the  slide  C  to 
firmly  lock  the  free  end  of  the  handle  in  place 
at  the  time  the  said  free  end  abuts  against  a 
projection  or  lug  C,  formed  integrally  on  the  70 
locking-slide  C,  as  plainly  indicated  in  Fig. 
.5.     When  the  slide  C  is  withdrawn  from  the 

guideways  B  and  B'  and  the  body  A  is  col- lapsed and  folded,  then  the  handle  D  can  al.so 
be  folded  snugly  against  the  side  of  the  slide  75 
C  by  the  operator  moving  the  sleeve  E  out- 

wardly to  release  the  free  end  of  the  handle 
I)  and  allow  the   latter  to  lie  flat  against  the 
slide  C.     In  order  to   prevent  the  sleeve  E 
from  accidental  disengagement  from  tlic  slide  80 
C,  a  stop  C"  is  ju-ovided,   against  which  the sleeve  E  can  abut  when  not  in  use. 

The  moutl  ;^)'  ce  F  for  the  megaphone  is  in 
the  form  of  a  beveled  ring  F',  fitting  the  in- 

side surface  of  the  body  A  at  the  apex  end,  85 

and  the  said  ring  F'  is  provided  at  its  apex 
end  with  an  outwardly-extending  flange  F'\ ada^;  A  to  abut  against  the  ends  of  the  slats, 
so  ?s  to  prevent  the  mouth  of  the  iiser  of  the 

megaphone  from  coming  in  contact  with  the  9° 
rougli  edges  of  the  slats  and  the  canvas.  By 
having  the  outer  side  of  the  ring  beveled  to 
correspond  to  the  conical  shape  of  the  body 

A  it  is  evident  that  the  ring  F'  is  securely 
held  in  place  on  the  megaphone  when  thelat-  95 
ter  is  extended  or  set  up;  but  the  mouthpiece 
can  be  turned  in  the  apex  end  of  the  body  A 

to  move  a  notch  F''  in  the  flange  F'  in  or  out 
of  register  with  the  guideways  B  and  B'  and 
the  slide  C.     When  the  notch  F'  is  in  regis-   100 
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ter  with  the  guideways  B  and  B'  and  the  slide 
C,  then  the  latter  can  be  placed  in  position 
on  the  guideways  or  removed  therefrom;  but 
when  the  slide  C  is  in  position  in  the  guide- 

5  ways  and  the  ring  is  turned  so  as  to  move  the 

notch  F^  out  of  register  with  the  end  of  the 
slide  and  the  guideways  then  the  slide  C  is 
held  against  accidental  displacement  on  the 

guideways  B  and  B'.     The  slide  C  is  pro- 
lo  vided  with  an  inturned  lug  C'*  (see  Fig.  3)  at 

the  apex  end  of  the  megaphone  for  the  lug  to 
abut  against  the  ends  of  the  guideways  to 
prevent  the  slide  C  from  moving  out  of  posi- 

tion in  an  outward  direction  on  the  guideways 

15  B  and  B'. 
When  the  megaphone  is  extended,  as  shown 

in  Fig.  1,  and  it  is  desired  to  collapse  the 
megaphone,  then  the  operator  first  turns  the 

mouthpiece  F  until  the  notch  F''  is  in  register 
20  with  the  guideways  B  and  B' and  the  slide  C, and  then  the  latter  is  withdrawn  from  the 

guideways  through  the  notch  F'  to  unlock 
the  body  A  to  allow  of  folding  the  same,  as 
indicated  in  Fig.  4,  at  the  same  time  allowing 
removal  of  the  mouthpiece  F  and  storing  the 
same  in  the  folded  body  A,  as  indicated  in 

Fig,  4.  The  slide  C  may  also  be  placed  with- 
in the  folded  body  A,  as  shown  in  Fig.  4,  it 

being  understood  that  after  the  slide  is  re- 
moved the  handle  D  is  unlocked  and  folded 

to  take  up  little  room  on  the  slide  C,  as  pre- 
viously explained. 

Having  thus  described  my  invention,  I  claim 
as  new  and  desire  to  secure  by  Letters  Patent — 

1.  A  collapsible  megaphone  comprising  a 
body  in  the  form  of  a  split  truncated  cone,  a 
ring  in  the  apex  end  of  the  body,  and  means 
for  locking  and  unlocking  the  sides  of  the  cone 
at  its  split,  said  means  being  adapted  to  bring 

40  the  edges  of  the  cone  at  its  split,  into  abutting 
engagement  with  each  other,  as  set  forth. 

2.  A  collapsible  megaphone  comprising  a 
body  in  tlie  form  of  a  split  truncated  cone  and 
made  of  slats,  hingedly  connected  with  each 
other,  the  slats  at  the  split  being  provided 
with  longitudinal  guideways,  and  a  locking- 
slide  for  removably  engaging  the  said  guide- 
ways,  as  set  forth. 

3.  A  collapsible  megaphone  comprising  a 
body  in  the  form  of  a  split  truncated  cone  and 
made  of  slats,  hingedly  connected  with  each 
other,  the  slats  at  the  split  being  provided 
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with  longitudinal  guideways,  a  locking-slide 
for  removably  engaging  the  said  guideways, 
and  a  handle  on  the  said  locking-slide,  as  set  55 
forth. 

4.  A  collapsible  megaphone  comprising  a 
body  in  the  form  of  a  split  truncated  cone  and 
made  of  slats,  hingedly  connected  with  each 
other,  the  slats  at  the  split  being  provided  60 
with  longitudinal  guideways,  a  locking-slide 
for  removal)ly  engaging  the  said  guideways, 
a  flexible  handle  attached  at  one  end  to  the 

said  slide,  and  means  on  the  slide  for  engag- 
ing the  free  end  of  the  said  handle,  as  set  forth.   65 

5.  A  collapsible  megaphone  comprising  a 
body  in  the  form  of  a  split  truncated  cone  and 
made  of  slats,  hingedly  connected  with  each 
other,  the  slats  at  the  split  being  provided 
with  longitudinal  guideways,  a  locking-slide  70 
for  removably  engaging  the  said  guideways, 
a  flexible  handle  attached  at  one  end  to  the 
said  slide,  a  lug  on  the  said  slide,  for  the  free 
end  of  the  handle  to  abut  against,  and  a  sleeve 
on  the  slide,  for  engaging  the  free  end  of  the  75 
handle,  to  lock  the  same  in  place  against  the 

lug,  as  set  forth. 
6.  A  collapsible  megaphone  comprising  a 

body  in  the  form  of  a  split  truncated  cone, 
made  in  foldable  sections,  a  locking  device  80 
for  locking  the  sides  of  the  split  together,  and 
a  mouthpiece  consisting  of  a  ring  provided 
with  beveled  sides  fitting  the  inside  of  the  said 
body  at  the  apex  and  a  flange  on  the  said  ring, 
fitting  the  apex  edge  of  the  body,  as  set  forth.   85 

7.  A  collapsible  megaphone  comprising  a 
body  in  the  form  of  a  split  truncated  cone, 
made  in  foldable  sections,  a  locking  device  for 
locking  the  sides  of  the  split  together,  and  a 
mouthpiece  consisting  of  a  ring  provided  with  90 
beveled  sides  fitting  the  inside  of  the  said  body 
at  the  apex  and  a  flange  on  the  said  ring,  fit- 

ting the  apex  edge  of  the  body,  the  flange  hav- 
ing a  cut-out  portion  for  the  passage  of  the 

movable  member  of  the  said  locking  device,  95 
as  set  forth. 

In  testimony  whereof  I  have  signed  my  name 

to  this  specification  in  the  presence  of  two  sub- 
scribing witnesses. 

HOLLISTER  STURGES. 

Witnesses: 
Theo.  G.  Hoster, 
EvEEARD  Bolton  Marshall. 
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No.  763,903. Patented  June  28,  1904. 

United  States  Patent  Office. 

JOSEPH  W.  JONES,  OF  NEW  YOEK,  N.  Y.,  ASSIGNOR  TO  AMERICAN  GRAPH- 
OPHONE  COMPANY,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA,  A  COR- 

PORATION OF  WEST  VIRGINIA. 

SOUND-RECORDING  APPARATUS. 

SPECiriCATION  forming  part  of  Letters  Patent  No.  763,903,  dated  June  28,  1904. 

Application  filed  May  1,  1900,    Serial  No.  15,056,    (No  model,) 

To  all  whoDh  it  maj/  concern: 
Be  it  known  that  I,  Joseph  W.  Jones,  of  the 

city  and  State  of  New  York,  have  invented  a 
new  and  u.seful  Sound-Recording  Apparatus, 

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

This  invention  relates  to  a  sound-recording 
apparatus  for  producing  in  a  suitable  record- 

ing material  grooves  of  uniform  depth  con- 
lo  taining  lateral  undulations  made  by  and  in 

accordance  with  sound  -  waves,  such  sound- 
records  being  fully  set  forth  in  certain  pend- 

ing applications  of  my  own.  Serial  No.  659,170, 
liled  November  19, 1897,  and  Serial  No.  10,367, 

15  filed  March  27,  1900. 
The  invention  relates  particularly  to  the 

novel  form  of  cutting-tool  employed. 
The  original  phonograph  emi)loyed  a  point 

,to  indent  the  tin-foil,  the  point  acting  at  right 
20  angles  to  the  foil  or  vertically.  The  grapho- 

phone  and  the  modern  phonograph  employ  as 
a  cutting-tool  a  small  cylindrical  stylus  whose 
recording  end  is  cut  off  square  and  may  be 
either  plane  or  cupped.     In  either  case  the 

25  cutting  edge  is  circular,  while  (since  the  stylus 
lies  at  an  angle  to  the  recording-tablet)  tiiat 
portion  of  this  edge  which  actually  does  the 
cutting  is  a  semicircle  or  less.  The  gramo- 

phone employs  a  fine  point  to  trace  an  almost 
30  imperceptible  line  in  an  acid-resisting  film; 

but  in  cutting  records  of  the  kind  described 

in  my  pending  applications  none  of  these  cut- 
ting-tools will  serve.  A  fine  point  would  not 

cut  at  all,  but  would  merely  scratch,  and  the 
V  lines  scratched  by  it  (not  being  cleanly  cut) 

would  have  jagged  edges  and  would  be  too 

nari-ow  for  jiractical  reproduction  of  sound, 
while  if  a  cylindrical  stylus  were  employed 
not  only  would  it  meet  greater  resistance  and 

40  have  to  tear  or  plow  a  furrow  instead  of  cut- 
ting it  cleanly,  with  the  result  of  rough  jagged 

edges,  l)ut  the  rearmost  part  of  the  cylin- 
drical cutting-tool  would  not  clear  the  more 

abrupt  of  the  projections  constituting  the  out- 
45  line  of  the  record-groove.  For  this  reason  it 

is  necessary  in  making  original  sound-records 
of  the  desired  character,  consisting  of  lateral 
undulations,  (to  right  and  left  of  the  normal,) 

that  the  recording-tool  cut  readily  both  to 
right  and  to  left — that  is,  the  recording-tool  50 
must  l)e  two-edged.  Further,  it  is  necessary 
that  the  body  of  the  recording -tool  be  cut 
away  as  much  as  possible  immediately  behind 
its  cutting  edges,  so  as  to  leave  no  shoulder 
that  would  fail  to  clear  the  projections  form-  55 
ing  the  outline  of  the  groove  already  cut — that 
is  to  say,  the  most  advantageous  form  of  cut- 

ting-tool for  the  purpose  in  hand  may  be  de- 
scribed as  "spoon-shaped"  and  having  two 

cutting  edges.  00 
In  the  drawings  illustrating  my  invention, 

Figure  1  is  a  side  elevation  showing  the  com- 
plete recording  apparatus  in  operative  con- 

nection with  a  recording-tablet,  only  a  portion 
of  the  latter  being  shown.  Fig.  2  is  a  side  65 
elevation,  on  an  enlarged  scale,  of  the  record- 

ing-tool. Fig.  3  is  a  rear  elevation  of  the 
same.  Fig.  4  is  an  inverted  transverse  sec- 

tion through  the  same,  taken  on  the  plane  of 
the  recording-surface.  Fig.  5  is  a  sectional  70 
view  of  a  motlified  form  of  recording-tool. 
Fig.  6  is  a  similar  view  of  another  modifica- 

tion, and  Fig.  7  is  a  plan  view  illustrating  the 
mode  of  operation  of  the  cutting-tool. 

A  is  a  suital)le  head  or  "sound-box"  hav-  75 
ing  a  diaphragnw/  and  a  neck  or  tube  n\  that 
leads  to  the  mouthpiece.  (Not  shown.)  At- 

tached to  the  center  of  the  diaphragm  is  an 

arm  B,  -secured  to  the  f  i-ame  of  the  sound-box 
A,  as  at  /^  preferably  by  a  pivot,  and  carry-  80 
ing  a  substantially  vertical  tubular  head  B'. 

My  new  recording-tool  C  is  carried  in  the 
head  B',  as  by  a  set-screw  i'.     On  the  frame 
A  is  a  lug  A',  that  provides  a  bearing  for  a 
screw-threaded  pin  D,  which   is  thus  verti-  85 
cally  adjustable  in  its  bearing. 

E  represents  the  nozzle  of  a  pipe  e  for  car- 
rying an  air-blast,  the  pipe  e  being  supported 

in  any  convenient  manner,  as  by  securing  it 
to  the  neck  a\  and  the  nozzle  E  may  be  se-  90 
cured  to  the  frame  A,  as  at  e'  e  . 

F  represents  a  portion  of  a  suitable  record- 
ing-tablet, such  as  described  in  my  said  pend- 

ing applications,  the  same  being  mounted  to 
progress  in  the  direction  indicated  by  the  ar-  95 
row  in  Fig.  1. 
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The  recording- apparatus  is  mounted  in  any 
approved  manner  so  as  to  be  in  operative  con- 

tact with  the  recording-tablet,  as  indicated  in 
Fig.  1.  The  rounded  foot  of  the  screw- 

5  threaded  pin  D  rests  upon  the  uncut  surface 
of  the  tablet  to  regulate  the  depth  to  which 
the  cutting-tool  C  enters  the  recording  mate- 

rial— that  is,  by  raising  or  lowering  pin  D,  I 
regulate  the  depth  of   the  sound-groove  ./. 

lo  The  purpose  of  the  air-blast  is  to  blow  away 
all  the  cuttings  in  order  to  prevent  any  clog- 

ging or  interference  with  the  cutting-tool,  the 
nozzle  E  being  directed  to  deliver  its  blast 
around  the  cutting  portions  of  the  tool.     I 

-5  will  now  describe  this  cutting-tool  C.  The 
main  portion  of  this  tool  is  substantially  cy- 

lindrical, though  this  is  immaterial.  The 
lower  portion  C  is  reduced,  as  shown  by  Figs. 
2  and  3,  to  produce  a  two-edged  cutting-tool, 

2  0  preferably  spoon-shaped,  the  cutting  edges 
being  indicated  at  cc.  (See  Fig.  4.)  Fig. 
5  shows  a  modified  form,  plano-convex  in 
cross-section,  and  Fig.  6  still  another  modifi- 

cation; but  Fig.  4  shows  the  preferred  form, 
25  crescent-shaped  in  cross-section. 

Fig.  7  illustrates  the  mode  of  operation  of 
my  improved  apparatus,  the  arrow  indicating 
the  direction  in  which  the  tablet  progresses, 
so  that  relatively  the  cutting  -  tool  advances 

3°  in  the  oi^posite  direction.  In  cutting  from 
the  position  indicated  at  m  to  the  position  n 
the  cutting  edge  d  has  done  most  of  the  work, 
though  the  other  edge  c  does  its  part  in  mak- 

ing a  clean  cut  on  that  side  of  the  groove,  the 
35  air-blast  (from  nozzle  E)  sinmltaneously  re- 

moving the  loosened  material.  In  passing 
from  the  position  n  to  that  indicated  at  <>  the 
edge  c  does  most  of  the  work,  and  so  on,  the 
flatness  or  spoon  shape  of  the  tool  enabling  it 

40  to  clear  projections  n  o\  &c.,  readily.  D'  in- 
dicates the  position  of  the  rounded  foot  of 

regulating-pin  D,  which  slides  smoothly  over 
the  uncut  portion  of  the  polished  surface  of 
tablet  F  to  one  side  of  cutting-tool  C,  its  path 

45  being  indicated  by  the  dotted  line  d' . 
While  the  air-blast  cooperates  with  the  cut- 

ting-tool in  producing  the  best  results,  it  is 
not  al^solutely  necessary  and  may  be  dispensed 
with,  and  the  same  is  true  with  regard  to  the 

50  regulating-pin. 
Having  thus  described  my  invention,  I 

claim — 

1.  A  sound-recording  tool,  of  a  flattened 
crescent  shape  in  cross-section,  and  presenting 
two  cutting  edges.  55 

2.  A  sound-recording  tool  provided  with 
two  separate  cutting  edges  one  on  either  side, 
said  edges  being  separated  by  a  blunt  or  round- 

ed bottom. 

3.  In  a  sound-recording  apparatus  compris-  60 
ing  a  revoluble  table  carrying  a  suitable  re- 

cording-tablet and  having  a  sound-box  mount- 
ed to  travel  radially  across  said  tablet,  and  a 

sound-diaphragm  in  said  box  and  disposed  at 
right  angles  to  said  tablet,  a  record  ing- tool  65 
in  combination  therewith,  the  latter  consist- 

ing of  a  flattened  piece  of  metal  presenting 
two  separate  and  distinct  cutting  edges  on  op- 

posite sides  thereof  and  facing  respectively 
in  the  same  directions  as  the  two  faces  of  said  70 
diaphragm,  the  said  tool  being  embedded  to 
a  slight  yet  appreciable  distance  into  the  ma- 

terial of  said  tablet,  whereby  upon  the  vibra- 
tion of  said  diaphragm  the  edges  will  cut  al- 

ternately in  opposite  directions,  as  and  for  75 
the  purpose  specified. 

4.  A  sound-recording  apparatus  comprising 
a  revoluble  table  carrying  a  recording-tablet, 
and  a  sound-box  mounted  to  travel  across  said 
tablet  and  containing  a  diaphragm,  andincom-  80 
bination  with  the  foregoing  a  recording-tool 
connected  with  said  diaphragm,  the  said  tool 
consisting  of  a  flattened  piece  of  metal  pre- 

senting two  separate  and  distinct  cutting  edges 
on  opposite  sides  thereof,  and  the  said  tool  85 
being  embedded  to  a  slight  yet  appreciable 
distance  into  the  material  of  said  tablet,  where- 

by upon  the  vibration  of  said  diaphragm  the 
edges  will  cut  alternately  in  opposite  direc- 

tions, as  and  for  the  purpose  specified.  90 
5.  A  laterally-vibrating  cutting-style  for 

sound-records  provided  with  lateral  cutting- 
edges  in  line  with  its  path  of  vibration. 

6.  A  laterally-vibrating  cutting-style  for 
sound-records  provided  with  lateral  cutting  95 
edges  in  line  with  its  path  of  vibration  and 
provided  with  a  concave  face. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

JOSEPH  W.  JONES. 
Witnesses: 

C.  A.  L.  Massie, 
WHiLiAM  E.  Hills.  , 
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To  all  ivhoirv  it  may  concern: 
Be  it  known  that  I,  Joseph  W.  Jones,  of  New 

York,  State  of  New  York,  have  invented  a  new 
and  useful  Improvement  in  the  Production  of 

5  Sound-Recoj-ds,  which  improvement  is  fully 
set  forth  in  the  following  specification. 
My  invention  relates  to  improvements  in 

the  production  of  sound-records;  and  it  con- 
sists in  a  new  system  or  method  of  multiply- 

To  ing  on  a  large  scale  indestructible  copies  or 
duplicates  of  original  sound-records. 

The  present  invention  is  a  division  of  my 
pending  a])plication  for  production  of  sound- 
records,    filed   March   27,    1900,  Serial   No. 

15   10,367,  patented  May  12,  1903,  No.  727,960. 
Sound-records  of  the  type  characterized  by 

vertical  irregularities  corresponding  to  sound- 

waves (commonly  known  as  "graphophone" 
or  "phonograph"  records)  are  engraved  in  a 

20  wax-like  material  and  may  be  employed  di- 
rectly for  purposes  of  reproduction.  Such 

sound -records  are  also  used  for  obtaining 
copies  or  duplicates  of  the  original  by  the 
well-known  mechanical  process  of  duplicating 

25  by  means  of  a  "duplicating-machine.'"  The making  of  each  duplicate  defaces  the  original 
sound-record  more  or  less,  so  that  the  dupli- 

cates get  poorer  and  poorer  as  the  process  is 
continued,  while  the  original  sound-record  is 

30  soon  worn  out.  Again,  sound-records  char- 
acterized by  lateral  undulations  (the  type  be- 

ing commonly  known  as  "gramophone-rec- 
ords") before  the  date  of  my  invention  were 

produced  by  tracing  a  line  in  a  thin  film  de- 
35  posit  on  a  plate,  which  was  then  subjected  to 

an  etching-bath.  From  the  etched  plate  thus 
obtained  an  electroplate  was  pi'oduced  in  the 
well-known  manner  and  the  electroplate  im- 

pressed into  suitable  material  to  produce  the 
40  commercial  gramophone  sound-record  of  that 

date.  This  method  of  producing  sound-rec- 
ords contained  many  defects  not  necessary  to 

point  out  here,  and  the  copies  produced  were 
not  correct  representations  of  the  path  of  the 

45  recording-stylus.  The  method  has  been  al- 
together discarded. 

My  present  invention  applies  to  records  of 

either  the  vertically-undulated  type  or  of  the 
laterally-undulated  or  zigzag  type. 

Briefly  stated,  it  consists  in  making  the  50 
original  record-groove  of  full  .size  in  or  upon 
a  surface  suitable  for  recording  and  which 
surface  at  the  same  time  is  itself  an  electro- 
conductor,  then  electroplating  such  record- 
surface,  and  finally  separating  the  electro-  55 
plate-matrix  and  employing  it  as  a  die  for  im- 

pressing into  a  tablet  of  suitable  material. 
To  obtain  the  recording  material  for  ray 

improved  process,  I  take  any  sul)stance  that 
has  sufficient  body  or  cohesion  to  withstand  60 
the  electroplating  step  and  retain  its  form, 
while  at  the  same  time  it  mu.st  lie  capable  of 
receiving  a  record — that  is,  be  readily  remov- 

able by  the  recording-stylus  with  as  little  re- 
sistance as  possible.  It  must,  further,  be  es-  65 

sentially  free  from  granular  or  gritty  con- 
formations, and  it  must  present  sufficient  body 

or  stiffness  to  the  edge  of  the  cutting-tool  to 
prevent  being  merely  displaced  rather  than 

engraving-tool.  This  matei'ial  may  bedesig-  70 
clearly  cut  or  scratched  by  the  action  of  the 
nated  for  the  purpose  of  this  invention  and 

application  as  "wax-like,"  which  term  will 
be  used  herein  to  designate  any  material  suit- 

able for  the  purpose  of  engraving  by  a  re-  75 
cording-tool  and  with  sufficient  body  to  retain 
its  shape.  This  wax-like  matei'ial  is  rendered 
electroconductive,  as  by  impregnation  with 
some  electroconductor^as  an  example,  finely- 
powdered  graphite.  1  thus  obtain  a  material  80 
suitable  for  recording  and  which  at  the  same 
time  is  itself  an  electroconductor.  The  pro- 

portion of  conducting  material  employed  may 
be  varied  according  to  circumstances,  depend- 

ing upon  the  character  of  the  ingredients  and  85 
the  kind  of  conductor  employed.  The  fore- 

going is  only  one  way  of  preparing  the  de- 
sired recording  material.  Instead  of  taking 

a  non-condiictive  material  and  mixing  it  with 
a  conducting  material  1  may  take  any  suffi-  90 
ciently  soft  substance  that  is  already  a  con- 

ductor, such  as  the  softer  metals  or  alloys  well 

known  in  the  arts — antimonj',  bismuth,  lead, 
Babbitt's  metal,  or  the  like.     The  recording 
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material  being  thus  procured  is  shaped  into 
tablets  or  disks  for  use.  Better  effects  are 
obtained  by  burnishing  the  surface  of  the  disk 
before  attempting  to  record  thereon.  It  is 

5  then  placed  upon  a  suitable  sound-recording 
machine,  and  the  sound-record  is  made  in  or 
upon  the  surface  of  the  tablet.  The  grooves 
are  cut  or  engraved  or  gouged  or  scratched 
therein  by  means  of  the  recording-tool  once 

lo  for  all  of  full  depth  and  size  and  require  no 
subsequent  deepening  or  enlargement  by  an 
etching  fl\iid  or  otherwise.  The  record-groove 
may  be  either  of  the  vertically  -  undulated 
(graphophone)  type  or  of  the  laterally-undu- 

15  lated  (gramophone  or  zigzag)  type.  This  origi- 
nal record  is  next  placed  in  an  ordinary  elec- 

troplating-bath and  a  coating  or  plate  of  metal 
deposited  thereon  by  electrolysis  in  the  well- 
known   manner.     The   electroplate   and  the 

20  original  are  then  separated,  and  the  latter  may 
be  used  repeatedly  in  the  same  manner  to  pro- 

duce other  matrices.  The  electroplate-matrix 
thus  obtained  is  impressed  into  a  tablet  of  suit- 

able   material    to    produce    the   commercial 
25  sound-record.     It  is  employed  with  any  con- 

venient press  and  with  any  suitable  "fibrous  " 
material,  so  called,  in  the  well-known  manner. 

In  the  drawings  annexed  hereto  to  illustrate 
this  invention.  Figure  1  shows  a  recording- 

30  tablet  which  is  both  susceptible  of  being  en- 
graved by  a  .recording-tool  and  is  at  the  same 

time  electroconductive.  Fig.  2  shows  the 
same  undergoing  the  process  of  recording. 

Fig.  2"  is  a  modification  showing  another  type 
35  of  recording  apparatus.  Fig.  3  shows  the 

original  sound  -  record  in  an  electroplating- 
bath,  and  Fig.  4  shows  the  same  being  used  as 
a  matrix. 

In  the  drawings,  A  represents  the  tablet, 
40  which  is  both  wax-like — /.  <?.,  susceptible  of 

being  engraved — and  electroconductive. 
B  indicates  part  of  the  sound-recording  ap- 

paratus, in  which  Ij  is  the  recording-tool.  B' 
indicates  another  type  of  recording  apparatus, 

45  and  V  its  recording-tool. 
C  is  an  electroplating-bath,  and  D  is  the  elec- 

troplate deposit  upon  the  original  record  A. 
E  represents  a  press  in  which  the  electro- 

plate-matrix D  is  being  forced  into  the  tab- 
50  let  F. 

Various  changes  in  details  may  be  made 
without  departing  from  the  spirit  of  my  in- 

vention, which  consists  in  avoiding  the  step 
of  covering  an  original  sound-record  with  a 

55  coating  of  graphite  or  the  like  in  order  to  ren- 
der the  surface  thereof  electroconductive. 

Having  thus  particularly  described  my  in- 

vention and  the  various  details  for  carrying 
the  same  into  effect,  I  claim — 

1.  The  herein-described  method  of  forming  do 
a  matrix,  which  consists  of  forming  an  origi- 

nal sound-record  groove  of  full  size  and  depth 
in  or  upon  an  electroconductive  wax-like  re- 

cording material,  and  then  subjecting  the  same 
directly  to  electrolysis,  and  finally  separating  65 
the  electroplate-matrix  from  the  original  tab- 
let. 

2.  The  process  of  multiplying  copies  of  a 
sound-record,  which  consists  of  forming  the 
original  record -groove  of  full  size  and  depth  70 
in  an  electroconductive  wax-like  recording- 
surface,  then  depositing  a  matrix  directly 
tliereon  by  electrolysis,  and  finally  impressing 
the  matrix  into  or  upon  a  suitable  material  to 
produce  the  copies.  75 

3.  The  process  of  producing  sound-records 
in  hard  material,  which  consists  of  preparing 
a  tablet  of  material  simultaneously  wax-like 
and  electroconductive,  then  subjecting  the 
same  to  the  action  of  a  suitable  recording  ap-  80 
paratus,  then  depositing  an  electroplate  upon 
the  same,  and  finally  impressing  said  electro- 

plate as  a  matrix  directly  into  a  tablet  of  suit- 
able material  to  produce  the  ultimate  sound- 
record.  85 

4.  The  herein-described  method  of  produc- 
ing sound-records  in  hard  material,  which  con- 

sists of:  first  engraving  or  scratching  the  origi- 
nal record-groove  into  a  suitable  tablet  of  wax- 

like electroconductive  material,  second  de-  90 
positing  an  electrodeposit  directly  on  the  wax- 

like surface,  third  separating  the  same  from 
the  electroplate -matrix  thus  produced,  and 
fourth  impressing  said  matrix  into  a  tablet  of 
so-called  fibrous  material,  all  substantially  as  95 
described. 

5.  The  process  of  making  hard  sound-rec- 
ords, which  consists  of:  first,  rendering  homo- 

geneously electroconductive  a  recording  ma- 
terial which  continues  to  be  susceptible  of  be-  100 

ing  acted  on  by  a  sound-recording  tool;  sec- 
ond, producing  in  said  electroconductive  ma- 

terial by  the  action  of  such  tool  a  record-groove 
of  full  size;  third,  producinga  matrix  directly 
upon  said  recording  material  by  electrolysis;  105 
and,  fourth,  impressing  said  matrix  into  a  tab- 

let of  suitable  material  that  will  become  hard. 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

JOSEPH  W.  JONES. 

Witnesses:     • Elisha  K.  Camp, 
C.  A.  L.  Massie. 
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To  all  lulirnih  it  iikiij  concerv,: 
Beitknown  that  I, Thomas II.  Macdonald, 

a  resident  of  Bridfreporr,  Connecficnt,  have 
invented  a  new  and  useful  Improvement  in 

5  Speed  -  Regulators  and  Stop  Median  isms, 
which  invention  is  fully  set  forth  in  the  fol- 

lowing specification. 
This  invention  I'elates  to  speed-governing 

and  stop  devices  for  motors,  and  more  par- 
lo  ticularly  to  that  class  of  speed-governing  and 

stop  devices  designed  for  nse  in  connection 
with  spring  or  weight-driven  motors.  In  de- 

vices of  this  kind  it  has  heretofore  been  pro- 
posed to  connect  a  governor-shaft  by  suitable 

t5  gearing  to  the  main  power-shaft  and  to  slid- 
ably  mount  a  friction-disk  on  the  governor- 
shaft,  connecting  said  disk  to  one  end  of 

spring-blades  carrj'ing  suitable  weights,  the 
other  end  of  the  siDring-blades  being  fixedly 

2o  secured  to  the  governor -shaft,  so  that  the 
centrifugal  action  of  the  weights  when  the 
motor  is  in  motion  draws  the  friction -disk 
along  the  governor-shaft  against  a  friction- 
liad  mounted  on  a  lever,  controlled  by  ascrew 

25  adjustment,  so  as  to  cause  the  pad  to  resist 
with  greater  or  less  force  the  .sliding  action 
of  the  disk.  In  addition  to  the  screw  inde- 

pendent means  were  provided  for  throwing 
the  pad  against  the  disk  with  su-eh  force  as 

30  to  stop  the  motor.  The  present  invention  is 
an  improvement  on  this  structure  and  is  de- 

signed to  simplify  the  construction  and  so 
construct,  combine,  and  arrange  the  several 
elements  that  they  may  be  formed  by  auto- 

35  matic  machinerj^  quickly  assembled,  and 
readily  manipulated  to  control  the  motor. 

The  inventive  idea  involved  maj''  receive  va- 
rious mechanical  expressions,  one  of  which 

is  illustrated  in  the  accompanying  drawings, 
40  In  which — 

Figure  1  is  a  side  elevation,  partly  in  sec- 
tion, of  the  improved  speed- governor  and 

stop  device,  showing  the  parts  in  running 
position.     Fig.   2   is  a  side   elevation   with 

45  parts  broken  away,  showing  the  device  in 
position  to  stop  the  motor;  and  Fig.  3  is  a 
right-hand  elevation  of  Fig.  2. 

In  said  drawings,  1  is  a  bracket  or  other 
suitable  part  of  the  motor  frame  or  support, 

50  having  bearings  2  2  for  the  governor-shaft  3, 

on  which  disk  4  is  slidably  mounted.  A  col- 
lar 5  is  fixed  to  the  shaft  3,  and  the  spring- 

blades  6  are  secured  at  one  end  to  the  collar 
5  and  at  the  other  end  to  the  disk  4,  weights 
7  being  carried  by  the  spring-blades.  A  bell-  55 
crank  lever  8  is  pivoted  to  a  boss  9  on  the 
frame  1  and  has  one  arm  10  extending  be- 

tween the  disk  4  and  the  weights  7,  which 
arm  carries  a  friction-pad  11,  of  leather  or 
other  suitable  material,  in  contact  with  or  <5o 
close  proximity  to  the  disk  4.  The  other  arm 
12  of  the  bell-crank  lever  8  projects  opi)osite 
the  end  of  a  hollow  screw  13,  threaded  in  the 
frame  1,  so  that  as  the  screw  is  advanced  in- 

wardly through  the  frame  it  bears  on  the  arm  65 
12  and  forces  the  pad  11  toward  the  disk  4. 
The  screw  13  has  a  shoulder  14,  and  a  spring 
15  reacts  between  thisshoulderand  theframe 

1.  A  stop-rod  16  passes  through  the  hollow 
screw  13,  with  one  end  projecting  over  the  70 
arm  12  of  lever  8,  the  end  of  the  arm  being 

preferabh'  cut  out,  as  shown  at  17,  Fig.  3,  to 
accommodate  the  stop-rod.  A  shoulder  IS  on 
the  rod  engages  a  corresponding  shoulder  in 
the  interior  of  the  screw  13,  and  the  outer  75 
end  of  the  rod  is  provided  with  a  knob  or 
head  19,  screwed  or  otherwise  secured  there- 

to, while  the  screw  13  is  preferably  knurled, 
as  at  21.  Projecting  from  the  lever  8  and 
into  the  path  of  the  stop-rod  10  is  a  yielding  80 
member,  preferably  in  the  form  of  a  steel 
blade  20  of  such  stiffness  that  sufficient  pres- 

sure may  be  exerted  through  it  to  force  the 
pad  11  against  the  disk  4  hard  enough  to  stop 
the  motor.  Preferably  the  spring-blade  20  is  85 
curved  at  its  upper  end,  as  in  Fig.  1,  and 
when  the  stop-rod  is  forced  against  it  it  is 
bent  into  the  position  shown  in  Fig.  2.  The 
governor  -  shaft  is  connected  to  the  motor- 
shaft  in  any  suitable  way,  as  by  a  gear-  90 
wheel  22. 

The  operation  is  as  follows:  When  the  mo- 
tor is  running,  the  parts  are  as  sliown  in  Fig. 

1,  and  the  screw  13  is  advanced  against  the 
arm  12  of  lever  8  if  it  be  desired  to  slacken  95 
the  speed  of  the  motor  and  withdrawn  if  it  is 
desired  to  increase  the  speed.  When  it  is  de- 

sired to  stop  the  motor,  the  stop-rod  is  pushed 
in,  bending  the  spring  -  blade  20  down  for- 
wardly,  thereby  tilting  the  lever  8,  so  as  to  100 
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bring  the  pad  11  forcibly  against  the  disk  4 
(see  Fig.  2)  and  stopping  the  motor.  To 
start  the  motor,  the  operator  grasps  the  Ivuob 
19  and  withdraws  rod  16  from  the  position 

5  shown  in  Fig.  2  to  that  of  Fig.  1. 
Owing  to  the  cylindrical  form  of  the  screw 

13  and  the  stop-rod  16,  they  are  readily  turned 
out  by  automatic  machinery,  thereby  greatly 
cheapening  and  facilitating  their  construe- 

lo  tion,  while  other  elements,  as  the  lever  Sand 
disk  4,  are  struck  out  by  suitable  metal-work- 

ing dies.  Moreover,  it  will  be  observed  that 
the  spring-blade  2G  not  only  transmits  pres- 

sure from  the  stop-pin  to  the  brake-lever  8, 
15  but  also  reacts  against  the  stop-pin  to  retain 

it  yieldingly  in  position  to  stop  the  motor,  as 
shown  in  Fig.  2. 

Having  thus  described  the  invention,  what 
is  claimed  is — 

20  1:  In  a  stop  device  for  motors,  a  brake-le- 
ver, a  sliding  stop  rod  or  bar,  and  a  spring 

member  reacting  between  the  said  lever  and 
bar  and  retaining  the  parts  in  position  to  stop 
the  motor. 

25  2.  In  a  stop  device  for  motors,  a  brake-le- 
ver, a  sliding  stop  rod  or  bar,  and  a  spring 

mounted  on  the  lever  and  projecting  into  the 
path  of  said  sliding  stop-rod. 

3.  In  a  stop  device  for  motors,  a  brake-le- 
30  ver,  a  sliding  stop  rod  or  bar,  and  a  blade- 

spring  having  one  end  secured  to  the  brake- 
lever  and  a  free  end  projecting  into  the  path 
of  said  sliding  stop  rod  or  bar. 

4.  The  combination  of  a  brake-lever,  an  ad- 
35  justing-screw  bearing  on  one  arm  of  said  le- 

ver, a  sliding  stop  rjod  or  bar,  and  a  spring 
member  reacting  between  said  lever  and  bar. 

5.  The  combination  of  a  brake-lever,  an  ad- 
justing-screw bearing  on  one  arm  of  said  le- 

40  ver,  a  sliding  stop  rod  or  bar,  and  a  spring 
mounted  on  the  lever  and  projecting  into  the 
path  of  said  sliding  stop-rod. 

6.  The  combination  of  a  brake-lever,  an  ad- 
justing-screw bearing  on  one  arm  of  said  le- 

45  ver,  a  sliding  stop  rod  or  bar,  and  a  blade- 
spring  having  one  end  secured  to  said  lever 
and  a  free  end  projecting  into  the  path  of  said 
sliding  stop  rod  or  bar. 

7.  The  combination  of  a  brake-lever,  a  hol- 
50  low  adjusting-screw  bearing  on  one  arm  of 

said  lever,  a  stop  rod  or  bar  slidably  mounted 

in  said  hollow  screw,  and  a  spring  member  re- 
acting between  said  lever  and  bar. 

8.  The  combination  of  a  brake-lever,  a  hol- 
low adjusting-screw  bearing  on  one  arm  of  55 

said  lever,  a  stop  rod  or  bar  slidably  mounted 
in  said  hollow  screw,  and  a  spring  mounted 
on  said  lever  and  projecting  into  the  path  of 
said  sliding  stop-rod. 

9.  The  combination  of  a  brake-lever,  a  hoi-  60 
low  adjusting-screw  bearing  on  one  arm  of 
said  lever,  a  stop  rod  or  bar  slidablj^  mounted 
in  said  hollow  screw,  and  a  blade-spring  hav- 

ing one  end  secured  to  said  lever  and  the 
other  end  projecting  into  the  path  of  said  slid-  65 
ing  stop  rod  or  bar. 

10.  In  a  speed-regulating  and  stop  device 
for  motors,  the  combination  of  a  brake-lever, 
with  an  adjusting-screw  and  sliding  stop-rod 
for  independently  actuating  said  lever,  said  70 
rod  and  screw  being  arranged  one  within  the 
other. 

11.  The-combinationof abrake-lever, ahol- 
lowadjusting-screw  in  operative  relation  with 
one  arm  of  said  lever,  a  slidable  stop  rod  or  75 
bar  movable  into  and  out  of  operative  relation 
with  the  leVer,  and  yielding  retaining  means 
engaging  said  rod  or  bar  when  it  is  slid  into 
operative  relation  with  the  lever. 

12.  Thecombinationof  a  hollow  adjusting-  80 
screw  and  a  friction-disk,  a  brake-lever,  hav- 

ing one  arm  carrying  a  brake  shoe  or  pad  in 
operative  relation  with  the  disk  and  another 
arm  in  operative  i-elation  with  the  adjusting- 
screw,  with  a  stop-rod  slidable  in  said  hollow  85 
screw,  and  yielding  retaining  means  engag- 

ing said  rod  when  it  is  slid  into  operative  re- 
lation with  said  lever. 

13.  In  a  speed-regulating  and  stop  device 
for  motors,  the  combination  of  a  brake-lever,  90 
a  hollow  screw,  a  slidable  stop-rod  mounted 
in  said  screw  and  both  the  screw  and  rod  ad- 

justable into  operative  relation  with  said  le- 
ver, and  yielding  retaining  means  engaging 

said  stop-rod  when  so  adjusted.  95 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MACDONALD. 
Witnesses: 

A.  B.  Keough, 
M.  A.  FOGO. 














