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o all whom it nmy concern:

Be 1t known that I, EMILE BERLINER, autl- |
-zen of the United States residing -at W ash-
ington, in the District of Columbia, have in-

vented certain new.and useful Imprevements

in Gramophones, of Whlch the followmfr isa|

epeelﬁea,tmn

My invention has 1eferem,e te 1mp1 ove-
mentsin methodsof and apparatus for record-
ing and reproducing spoken words and other
sounds, and it is primarily intended as and

constitutes an extension and improvement of. ;
my gramophone which I have described in:
*n+ﬂd toome HN.
November 8, 1887, and for whieh I have .a,lso.
reeewed Letters Patent of Grea.t Britain, No.

Letters Patent No. 372,786, gr

,232, dated November 8,1887. . In said pat-
ents I have described a mﬂthod ef 1ec0rdmn'

and reproducing sounds, which consists in

first causing the sounds te inscribe themselves -

upon a 1&}'&1 of 'non-resisting . material in a
manner substantially like that practiced by
the well-known Ieon Scott phonautograph,

then copying the phonautographic record in’

solid resisting. material, preferably by. the
photo-entrla,vmg process, and then repmdue-

~ 1ng the sounds from the solid copy of the rec-

._ 20

35

40

ord. The original record,.as well as the copy

of the same, is thus obta.med as an undula-

tory line of even depth, as distinguished from |-
a line of varying-depth obtained by the ordi-

nary phonograph and by the graphophone
In-my present invention I retain all the

fundamental features of my gramophone, but-

mtroduce certain novel fea.tures ‘both.in the

process and in ‘the apparatus; which render
the attainment of the objects of a sound re-

corder and reprodueer more em .Ja,m a:..u mure
perfect.

In the omgmal f.erm of my gra.moyhone I

- employed a curved (cylindrical) surface upon
- which the non:resisting medium used .for re-

45

- bent-again to the original cylindrical form of

50

cording was supported.

record by the photo-engraving process such
surface had to be first straightened and the

flat copy obtained from the same_had to be

the r ecord-eurfaee -This invelved dehcate
and, tedious manipo latlons, wl_ueh I avoid in

'This had the disad-
vantage that for the purpose of copying the-

| my p1 esent invention by inseribing the record
of sounds upon a flat plate, and 1 Turther 1 im-.
prove the proecess by arranging that flat plate

horizontally, or nearly so, ‘and by inscribing

the record upon the under surfaceof the same,
whereby the material removed by the recor d-
ing-stylus drops away from the plate and
leaves the undulatory groove of even depth,
¢lean, and well deﬁned, whereas by the old

. method thematerial removed by the stylus sc-

cumulated in and about the ad jacent grooves.

55

60"

1 have further unprm'ed the process by |

using a transparent plate as a support, for the
non-r ESIStIIlﬂ' medium.. .

This plate is there-.
fore made elthor of glass or some other like

substance, whereby Is seeure severalimportant -

advantages.
advantages is that it enables me to work with
parallel transmitted rays of light in the sub-

sequent process ot phote-enrrl aving, in whiech

the original record is thus used as a negative,

The most important of these

70

which may bedir ectly applied in contact with *
the sensitive photographic plate, and.another

| nnportant advantage is the reduction of the
Triction of the stylus upon the supports to-a

minimum.
The prece.&.s is fu rthel impr oved. b}' the em-
ployment of anewrecording medium.

pure and simple, and this substance is well
son of the floceulent nature of, this substance

the lines drawn upon it’ are. more or less rag-
ged, as can be observed under a microscope,

and the photo-engraving obtained from euch

record displays., all the defects of the original.-

In my imiproved procesa I émploy a layel' of a
semifiuid ink orpaini, of such consistency and .
90
‘gpontaneously. Such inkispraecticallvstrue--
tureless, and the lines drawn upon it are ex-

thickness that it will neithersibside nor flow

ceedingly sharp and reveal no ragged edges
under a powerful microscope, and the photo-

engraving from such record-is far superior to-
a-11k& copy from a reeord preduced under the e

former process.

My invention also eomprlees other minor im= -

p;rovements 1n the process, and it also covers
| nov el features m the apparatus, all of whwh

75

‘Inthe
~original proecess I used a layel of lampblack_ 8
8o

‘adapted for the purpose on' account of the
|| slight coherence of the particles: but by rea-.-

85 -

95"
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- proved gramophone.
of the diaphragm, with its support and acces- |
sories. Fig. 3 is a vertical section showing |

10

will more f .'ull); appear from the following de-
‘tailed description, in which reference is made
‘totheacecompanying drawings,in whichThave

illustrated convenient forms of apparatus

~whieh I have used, without, however, limitin o

‘myself to the exact details of the same. -

Figure 1 is a perspective view of my im-
- Fig. 2 is a plan view

- the recording-disk and ifs connection with the

<O

driving-wheel. Fig. 4 is a sectional view of
the diaphragm, its support, and accessories.

Fig. 5 is a cross-section on line x x of Fig. 2. |
Fig. 6 is a sectional view of a part of the driv-

ing-gear. Fig. 7isa section showing the con-

- nection of the driven shaft with the support |
~of the recording-disk. Fig.

view of a centering device. Fig. 9 is a plan
view, upon a reduced scale, of a disk with g

record of Sounds recorded upon the same in

accordance with my invention.’ Fig 10 is a
sectional elevation of a modified form of my

. reproducing apparatus, and Fig. 11 is a sec-

25

tional view of adampened reproducing-disk.

Referring now to the drawings, in which the

~ details are marked by numerals, there is a

35

platform 1, suitably supported, and upon this
platform are mounted the operative parts of

the apparatus. A metallic plate 2, provided

- with & longitudinal rib 3, is secured upon the

platform, and standards 4 4, mounted upon

plate 2, are.provided with a nut-bearing 5
and a smooth bearing'5', (see Fig. 6,) respec-

tively, for shaft 6, which extends through

_these bearings, as shown. One-half, more or

“less, of this shaftis screw-threaded, asshown,

- and enters the nut-bearing 5, and at a point

40

45

. loosely through the central

§0

near -the middle said shaft passes loosely
through a movable sup

collars 8 8, as indicated in Fig. 7. o
- The support 7 serves as a bearing for a
bevel-gear 9, which is centrally perforated

and widens out into a circular flange 10.

Upon its under side the bevel-gear 9 is re-

“cessed, and said recess fits loosely over the up--

per end of support 7. ‘A screw 11, passing

bevel-gear 9, screws into the head of support
7, 80 that the bevel-gear can rotate about its

‘axis, which coincides with the axis of screw

11. Two screw-pins 12 12, which may be
either fixed or removable, project at diamet-

rically apposite points from flange 10, and'are

designed to passthrough two similarly-located

6o

holes in a glass plate 13, as will be more fully

described hereinafter.

bevel-gear 9, but

- leasing gear 14 from the shaft, if desired, for
- & purpose which will be explained farther

on. Asstatedabove, thescrew-threaded por-

‘tion of shaft 6 passes through nut-bearing 5,

and it wWill now be clear that if shaft 6 is ro-
tated bevel-gear 9, with its flange 10, will like-

- wige rotate, and will ‘at the same time ad-

8 18 a sectional |

art. .

-raised up toward the platform.

| port 7, the position of
which upon the shaft is determined by two-

perforation of

Abevel-gear 14, fixed upon shaft#, engages.
provision iIs made fQr re-

‘vance in a straight line, since shaft 6, screw-

Ing into or out of its nut-bearing 5, will carry

‘bevel-gear 14 and support 7 with it. From
| the bottom of support 7 two lugs 15 15, onc - -
on each side of rib 3 of plate 2, serve to guide

.7‘5 |

the support with the parts attached thereto

Y B

in ths ling of _ad rib, which is, of course,
parallel to shaft 6. . o |

A part of the smooth portion of shaft ¢ has
a longitudinal groove 16 extending to the
right-hand end of the shaft, as seen in Figs.

1 and 6, and a sleeve 17 loosely fitting this
80

portion of the shaft has a pin 18, the end of

‘which engages groove 16, as shown in Fig.
| 6, so that the shaft is free to'slide longitudi-

75

nally through sleeve 17 and will rotate with .

the same if the latter is rotated. =~
Sleeve 17 is fitted into bearing 5’ of stand-
ard 4', so as to rotate within the same, and

upon that part of the sleeve which projects

| beyond the bearing is keyed the compound -
The latter is.composed of a pinion
20 and-a bevel-gear 21, and a rather large
‘bevel-wheel 22, mounted upon a shaft 23 be-

gear 19.

low platform 1, meshes with pinion 20. -

A small bevel-gear 24 meshes with gear-.

wheel 21, and to the shaft of gear 24 are se-

cured fans 25, which are thusdriven at a high
speed and serve as a regulator, as will be

o :

05

readily. underst<od by those skilled in' the -

A weight 26 issuspended by cords or chains

27 from shaft 23, and if said shaft is turned

ioo‘

by a crank 28, or otherwise, in one direction

as Indicated iz Ifig. 1, and the weight 26 is
. If, on the
other hand, the weight is allowed to descend,
it will rotate shaft 23, this in turn will rotate
gear-wheel 22, which, meshing with pinion

‘the cords or chairs are wound upon the same, - -

105 -

20, will rotate the latter and the connected -
shaft 6, and in the manner hereinbefore de-

scribed support 7 will receive a rectilinear
motion, while flange 10, upon bevel-gear 9,

110

will both rotate and move in a straight line.

For every complete revolution of bevel-gear

14 support 7 and bevel-gear 9, with its con- =

nected flange 10, will be moved in the line of
a diameter a distance equal to the

now be understood that if & plate 13 is fixed

plat=-a c2izal
plate. - -

diaphragm 30, and the diaphragm itself,

which may be of any suitable sonorous ma-.
terial,.is mounted in a case 31, and a rigid

tube,32, projecting from one side of the case,

mouth or ear piece 34¢. The tube is clamped

‘and may be adjusted in the direction of its
length in aring 35, formed at the end of a rod

36, which is adjustable in a support 37, and

r _ pitch of -
the screw-threads.upon shaft 6; and it will -

11§

‘to flange '10 and a fixed pencil or stylus be
lightly pressed upon the plane surface of said 120
a epival "rne will be drawn 111'30.11:13119_ :

The recording-stylus 29 is mounted qu011 A .

-¢dommunicates. with a flexible tube 33 and a |

_130

the latter is again adjustable vertically in a. -

standard 38 mounted upon platform 1. A
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metal post 39 -is fixed to the center of the
diaphragm, as shown, and its free end has an
axial slot 40, info which a soft-rubber tube 41
18 forced and flattened:
soft-rubber tube receives the ¢y
may be of metal or any other nard a,nd fair Iy

 elastic material.

4 O

20

- stylus between the *ubber washers hv mesn s
‘of the pointed serews 46, working in the sup-

30

33

Preferably the stylusis made of a flat strip
of phoqphnr—hrmwe extending radially over
the face of casing 31 and some distance be-
yvond the edge of the same.

upwardly, and by turning- the diaphragm-

case about the axis of tube 32, or by turning

rod 36 in its bearing 37, or by adjusting the

“latter upon bracket 38 the point of the stylus

may be brought into light.contact w ith the
lower face of disk 13 at a point in the diam-
eter of said disk which is parallel with shaft.
Near the middle of its length a hole is pro-
duced through the stylus, .:Lnd a pin42, formed
at one end of a metal bloek 43, passes throu*rh
said hole and into the central borein a simi- |
lar block 44. DBetween cach Dblock and the
adjacent face of the sivlus a soft-rubber
washer 45 is inserted, and the two blocksare
forced together and are made to clamp the

ports 47. 'The screws- 46 46 thus con stitute
the pivotal supports of the stylus, which isa
true two-armed lever. A piece of soft-rub-
ber tubing 48 is inserted bétween the-outer.
arm of this lever and the casing 31, and an-
other piece of soft-rubber tubmg 49 is slipped

- over-the stylus between the ‘elastic support

48 and the outer end.” Thus it will be seen

- that the stylus is ¢lastically.supported 'and

40

amply dampened, and that if the diaphragm
vibrates under the impact of sound-waves.

. the free end of the stylus will move to the

45
- has two holes 12' 12, |
pins 12-12 pm;]ectmfr fIOIIl flange 10 and is

50

535

18 securely clamped

right and to the left of its position of rest
and parallel to the face of disk 13. -

_ The disk 13 is preferably made of g’lmq
It is of suitable diameter and thickhess, and
OI‘I'bbp()IldHI“' to the

placed in position upon said ﬂange with the
pins entering the holes. 'The nuts 50.50 are
then screwed down, whereb3 the gl ass dlsk

- The method of rewmmg a e ..t_,[._.u uuuemﬂ'
recorded sounds by means of this zxpparatus

Wwill now be casily understood.

As has been stated above, the 11_81’1-1 emstmg
material’ upon which the sound-record or
phonautogram is produced is a sémifluid, and

- I can use for this purpose any ink, as, for in-

6o

stance, printers’ ink, of the requin ed con-
sistency. An even ]a,ym of this ink may be
spread over the under surface of- the glass
digk in any suitable manner, as, for instance,
by means of a brush or, rollet while the disk
is slowly- turned; but I ‘prefer to produce

The frét, end df the

At its free end.
the stylus is reduced to a point and is curverd

i
l

-would be obtained.

‘sistency and the thickness required..
not: flow spontaneously, and while it adheres -

ished and dried, and is then covered with a
thin film of o¢il by means of a camels-hair
brush.  T'his is done while the dizk is rolated
with moderate speed. Any oil or fal may be
used, but I have found 1m-~md 0il speciall Y
a.daptod for the purpose. A smoky flame is
then held under the glass plate whiie the lat-
ter is slowly rotated, “wher eby the lampblack
ascending from the ﬂdme 18 infercepted by
the p]ate and heeomes deposited upon the

sanie in a very fine ]avel which, however, i3

instantly absorbed by J.ml nixes mtlma,tely
with the thin layer of oil, thus for ming - a

black amorphous ink, covering the under

80

surface of the aglass dlsk n an even exceed-

ingly thin la,yel It is essential that the lamp-
black be deposited upen the oiled disk by the
described process of sublimation; that is to
say, the.carbon particles must reac",_h the disk
and mix with the oil at the moment when

their transition from the gaseous into the
If it were attempted -

solid ‘state takes place.
to apply lampblack already formed by dusi-

ing upon the oiled disk, no intimate mixture

90

resulting in an even la,vu of amorphous ink

dlrcctly formed upon the disk has just the con-
It will

well to the glass plate, it: reqmres oxly a min-
imum foree to remove it from the same, and
the point of the stylus in its passage th rough
the substance of the ink eXperiences no'per-
ceptible resistance.

‘The disk is now ready.

The coating of ink thus .

95 .

100

to receiveghe phonautogram, and itismoved

to the position shown in F1g 1, with the pomt
of the stylus near the oufer edge
of the stylus is then adjusted into light con-

tact with.the disk, so that the coat of ink is
barely penetrated by the same, and the weight -

26 18 allowed to descend and to rotate shaft 6

The point -

105 °

in .the manner hereinbefore described. If -

'now the stylus remained immovable, it would
“describe upon the under surface of the disk

‘a smooth spiral the .convolutions of which

I10

P4

.continuously decrease toward the center of -

the disk. The pitch of the spiral is deter-

mined by the piteh of the serew upon shaft 6

115

and by the relative angular velocities cof said . .

shaft and of bevel-gear 9, and may in practice

.be made as small as one-ﬁftleth of ‘an inch.

Jf now during the progress of the disk sound- -

‘'waves are directed against the diaphragm
- through the mouth-piece 34 and tubes 33 and
32, the stylus will vibrate, to the right and

left of the spiral line, inscribing upon the
disk an undulatory line of even depth, which - -
12
sounds uttered against the diaphragm. The - ?
stylus removes a very sharp line of ink from
the disk, leaving the latter quite transparent.
at this li ne, while it is‘quite opaque and will

line will truly and accurately represent the

not transmit light at the places not touched
by the stylus.

the ink directly upon the disk itself, and I drops away from the disk, as stated above,

proceed in the following manner: The under |

SR |

and does not aceumulate in and a,bout the

- surﬁce of the gla.ss disk 18 first earefldly pol- grooves.

The ink removed by the stylus

120



An approximate idea of the phonalitograi.m‘ '

thus produced can be obtained by inspection
of Fig. 9, which represents an undulatory
~ spiral line upon a disk, with the pitch of the
5 spiral and the undulations of the record
agreatly exaggerated. In the drawings, the
“undulatory line appears black upon a white
eround, while in fact the line is transparent
upon a black ground. B -
10 'The phonautogram mnay extend to within a
" short distance from the edge of flange 10, and
in practice the cordsorchains 27 27 are made.
just long enough to drive the disk up to that
limit, or the apparatus is mounted at the
t5. proper height above the ground so that the
weight will be arrested before the limit of
progress of the disk is reached. bevel-gear
14 is then disengaged from bevel-gear 9 by
unclamping the same from shaft 6 and slid-
20 ing it upon the same a short distance to the
. left hand, (in the view shown in Fig. 1,) and
the disk is then, given a single rotation by
hand, whereby the stylus describes a true
circle 51 upon the disk. - This. circle, which
- 25 T call the ‘‘centering -cirele,”-is afterward
utilized, as will presently appear. The glass
disk, with the sound-record and centering-
- eircle upon the same, is now removed, and
 the record may be fixed by‘applying a thin
; o coatof varnish. It may then be handled with
~ impunity. From this record I produce a
~ copy in copper or any other metal by the
‘process of photo-engraving, and in this proe-

ess T use ‘the original record as-a negative,

45 which enables me-to work by transmitted
- light and with parallel rays, the negative be-
ing applied directly in contact with the sensi-

tve photographic plate. The copy thus pro-

~ duced will have the exact size of the original,
40 as is well understood by those skilled in the
- art. , In the photo-engraved copy the sound-
record appears as an undulatory line of even
depth upon a solid metal .disk, and the cen-
. ‘tering-circle 51 is reproduced in the same
44 manner, - |
. For reproducing the original sounds, the
- center of the centering-circle is determined
by well-known_simple geometrical construc-
. tions, and asmall holé is drilled through that
so center, which hole corresponds to the math-
' ematical axis about which the glass disk had
been rotated, and also marks the axis about
which the metal disk must be rotated by the
apparatus shown in order that the pointed
g5 stylus applied to the starting-point. of ‘the-
‘may follow the same from beginning
toend.  Twoholes dorresponding to the holes
12’ 12" in the glass-disk are alsomadeinthe
. metal disk, but these holes are preferably
. 6o made large enough to permit.the disk to be
. - adjusted in either direction when placed upon
_fiange 10. - Before this is done a well-fitting

eylindrical bloek 52 is placed into that part

- of the cylindrical hole through the common
65 eenter of flange 10 and bevel-gear 9 -which

" is occupied by -the head of screw 11, -as

hown'in Fig. 8. This block, which 1 call

’ *

564,586

the * .ceniiering-block,” has a fine axial hole

53, which corresponds exactly to the mathe-

matical axis.of rotation of bevel-gear 9. If
| now the photo-engraved eopy of the record is
placed upon flange 10, with pins 12 12 pass-
ing through corresponding holes in the metal
plate, a fine pin, say a sewing-needle, is
passed through the centering-holes in the
disk and in block 52, and the clamp-nuts 50

| are tightly screwed down. By this simple

70

75

process the metallic copy of the original rec- :

| ord is safely and quickly centered in posi-
tion. The stylus is then adjusted with its

80

point in engagement with the outer end of

| the record-groove, and the weight 26 is al-
, lowed i0o descend. ! It will now be clear that

the stylus will be forced positively to “follow
the undulations of the record, and that the

diaphragm vibrating under the stylus wili -
emit the same sounds which produced the

original record, which sounds can.be dis-

" -Both the process and the apb'ar‘a'tﬁs thus

l tinetly heard at the ear-piece 34..

far described may be modified in various
| ways without departing from the main fea-

tures of my invention.. So, for instance, 1
| can dispense with the centering device and

can rotate the record upon a stationary axis,.

if the diaphragm with its attached stylus is

mounted in a manner to make it follow the-

spiral record. An arrangement of this char-
acter is shown in Fig. 10. The reproducing-
disk 54 isin this case mounted as hereinbefore

%

95

100

deseribed, but without regard to the center- -

ingdevice. Thesupport 7 may be fixed in po-

]' sition so that the bevel-gear 9, mounted upon
the same in the manner described with ref-
erence to Fig. 3, willturn without.progressive

motier. © Pevel-seur 9, and with it the repro-
14’ upon a shaft ¢’, to which power is applied

by a weight, as shown, or in any other suit-
able manner. The-diaphragm-casing 31 1is

such height above the same that the stylus

‘record of sounds. -

ing one end of a reed between the teeth and the
other pointed end of thé same in engage-

is rotated. T i :
“The frictional coutact of the reproducing-

L]

29 will be in engagement with the undulatory
grooves of even depth which represent the -

“The listener applies his ear to the ear-piece,
and when theshaft: 6’ is rotated the stylus
and diaphragm will be forced to vibrate, as.
in the apparatus shown in Fig. 1, but will at
‘the same time move with the truck 55'acroes
the face of disk 54., A tolerably good repro- -
‘duetion may also be obtained by simply hold-. . .=

stylu: wich i s..rface of the oyrdinary me-
‘tallic récord gives rise to disturbing sounds, -
‘and. with a. view of avoiding the same I .
mount the reproducing-disk 54 (see Fig. 11) °

ducilig-diskv 54, are rotated by a bevel-gear .

110

secured to a small truck 55 upon rails 56 ar- .
{ ranged vertically above and -parallel with a
diameter of the reproducing-disk, and at

11§
120

ment with thie record-grooves while the disk

130.

-upon & rigid plate 58, and W'lth a sheet 57, of |

10§ o
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Additional clearness is o_bt;,ined b};-nfekel-
Plating the metallje record,

IO

wiluenriginal
record I can use g, CODy made or sealing-wax,

which is made from a metallie op other copy |-

‘15 -having the record In raised lines. The me-
tallic copy is for this purpose first oiled and

~ the molten sealing-wax is then poured over

1t and is then backed by plaster-of - paris or
-other rigid material.
20 |

The metallic copy of the original record is
in effect an éngraved copper plate, and it may
be used as such for printing upon paper,
which then yields COpy in raised lines, as

I -desire to emphasize the fact that my. re-

4° Tetain contact with the same, while 1t will be
ositively n: follow the undulations

of the record in réproducing. The point of
~ the stylus may be made of iridiinn.

1n aceordance with soun
Stantially as describ_ed.

3. The method of producing - #ﬂﬁjﬁ Fo Il!}

© phonattogram, Which' consists in removing
an undulatory line of even depth of a deposit
of ink from g, traveling plate of glass, by and
In aceordance with sound-vibrations ; Sub-
stantially as deseribed. . . . 0 520

> 4. The method of producing g transparent

Phonautogram, which ennsists in removing

Fs

- tidlly as described,

| phonautogram, which
rily made of copper, since I have found thgt. '

‘which consists in first applying a coat of oil,
_Qr other fat, upon the support, and then sub-

1 tlally as deseribed.

| Vibratory diaphragm.an , {
| connected therewith; with a pivoted support
for the stylus located between the fiee end.of

‘tionary dampening

.. 13. In a gramophone, the combination. of a
| horizontal traveling support for the record-
.-surfaég; ‘with a 'Vibratory diaphragm, and (-

an undulatory line.¢f even depth from g de-

“posit of amorphous and opaque material from
a traveling support of

_ glass, by and in ge- |
cordance with sound -vibrations; substan- 70
- 3. The method of prqducipg a;.tr,&mpar?ﬁt-

an undulatory line of

'substa,ntial_ly as deseribed,

6. The method of producing a la,yer of semi-

k upon a phﬂna;ut?gra,phic support, 8o |

of lampblack; substantially as deseribod.

7. The method of producing a phonauto- 8

a4y | gram, which consists in removing an undu-

latory line of non-resisting material from the

under surface of a traveling plate, by and in

accordance with sound-vibrations; substan-

| - .. 90
8. In a gramophone, the combination of a

hstaundqeceiving 8onorous body; with a piv-

oted stylus controlled by and controlling the
same, and a Support adapted to carry 3 pho-
nautogramie recording-surface, or a copy of g5
such record in solid resisting material, trav-. =
eling in the plane of vibration of the pointof -
the stylus; substantially as deseribed. -
- 9. Ina gramophone, the: combination of a
Sonorous diaphragm and a;pivoted stylus;
With an elastic connection between the dia-
phragm and stylus, and an elastic reaction--
ary dampening-support. for the free arm of: -
the stylus; substantially as described. . -
10. In g gramophone, the combination of 8 tog .

1co

pivoted stylus, with an elastic connection be~

tween the diaphragm and

the stylus: sub:
stantially as deseribed. S

11, In-a‘gra_,mophone, the combination of 3 .

vibratory diaphragm and g stylus controlled '.':.‘-;5"; .

| thereby and controlling the same ; with arub-

ber tube clamped to the diaphragm and con<
necting the stylus with the latter, and & piv-
oted support for the 8tylus between its free

: e

~end and its connection with. the diaphragm; 155
| substantially as. deseribed. - SRS

12. In & gramophone, the combil_iatidl__l of a

. L

cat 120
the same and itg connection with the dia-.
phragm; dam pening-washers between the
stylus and its pivotal support, and a reae- - "
-8upport for the free arm - o
¥25

of the stylus: substantially as described.

.fagé. of the support; substantially Zas d’e-' I 35-

14, In a gi'a_mophbne',-the combination of &

b
!
f



.6 .

metalhc record of spokeén words or other

sounds; with a backmg of non-resonant ma-
terial; substantla.lly as deseribed.

15, In a gramophone, the coinbination of a

5 sound-recelnng diaphragm, mounted in a

suitable casing; with a tubular sound-con-

- veying stem projecting from the casing, and

an adjustable support for the tubular sten;

- the connection between the casing and tubu-

10 lar stem being such as to permit of the rota-

- tion of the casing relative to the stem for ad-

‘justment, substantially as descnbed and for

the purpose set forth.
16.- A device for centering a spually-ex—
15 tending record, of sounds upon & reproducmg

864,586

appara.tus, consisting of a rotatable record-

coincident with the mathematical center of

“rétation of the record-support; and means for
holding the record upon the support, substan-

tially as descnbed
In testimnnvw % reof 1 have signed my

-name o this specmeatmn in the presence of .

two subscribing mtnesses

| EMILE BERLINER.

| W1tnesses . |

- JACOB G. OOHEN
- CHAS. W. HANDY

‘support having a central recess, a bloek fit-
ting the said recess and having a perforation

20
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