‘4 Sheets—Sheet 1.

(No Model.) ’ :
E. BERLINER.
GRAMOPHONE.

No. 534,543. Patented Feb. 19, 1895.

Weitresdes; A zwve 2 ;

Wwwe/) Fonile Beriiner
e ) .



(No Model.)

No. 534,643.

E. BERLINER.
GRAMOPHONE.

4 Sheets—Sheet 2.

‘Patented Feb, 19, 1895,

7

\\\I

~_m? G’aéecsn:

o
i

53 ol

'ufl

\\

ii

s
i

N

4

IS,

~Hll

2 IR

-~ Al lln'ﬂ‘;,;,.“‘

/
29 &
A

i3

llllll

L ‘°

J

NN e

h‘

ﬁa\

:

l'

Z

N

2N LN

/7'§

%ﬁ/

32 20
AR RARAY

|y
ey
[

37 s,

20 32 y

S REARBTB

o/

L e

_TreerereZor
A ZZC’/ Ber]z?zer

B, /”1-7“{



(No Model.) ‘ 4 Bheets—S8hest 3.

.E. BERLINER.
GRAMOPHONE,

No. 634,543, Patented Feb. 19, 1805,

AR
NN
~ N
\ \\‘&Qs}m

Witieesses; Arveretor;

WM | 27 7728'/6,5;7 z72e7
T %%) 2 % |



(No Model.) 4 Sheets—Sheet 4.

E. BERLINER.
GRAMOPHONE,

No. 534,543, | Patented Feb..19, 1895,

;

i
=
e Z
SENNE
%\“nnnwmmt
\\\\\\‘«

il @

44':';(.':.';’;"‘\ y
N
RN

A reveritor;

Zinile Berdsnen

B e

:ﬂ%‘rngy.




) Kol

15

20

25

30

35

40

45

50

"UNITED STATES

PaTENT OFFICE.

EMILE BERLINER, OF WASHINGTON, DISTRICT\ OF COLUMBIA, ASSIGNOR
TO THE UNITED STATES GRAMOPHONE COMPANY, OF SAME PLACE.

GRAMOPHONE.

SPEGIFICATION forming part of Letters Patent No. 534,543, dated February 19, 1885,
Application filed March 30,1892, Serial No. 427,080, (No model) .

To all whom it may concerr:

Be it known that I, EMILE BERLINER, a citi-
zen of the United States, and a resident of
Washington, Distriet of Columbia, have in-
vented certain new and useful Improvements
in Gramophones, of which- the following is a
specification. _ ' .

My invention has reference to improve-
ments in the method of and apparatus for re-
cordingand reproducing sounds, theimprove-
ments being more particularly directed to the
construction of that kind of sound recording
and reprodicing apparatus which I have
called “gramophone,” and for which Letters
Patent of the United States No. 382,790, dated
May 15, 1888, have been granted to me. ,

One feature of my invention has refereunce

to improvements in the method of recording

sound by tracing upon a fatty film deposited
upou a metallic snrface, undulatory lines, cor-
responding to sound waves, and then etching
such lines in the metal base, or as it is now
commonly called, the record tablet; while the
other features of my invention-have reference
to the construetion of the details of both the
recorder and the reproducer of the gramo-
phone. Each of these features of improve-
‘ment are designed to overcome certain diffi-
culties; and to avoid certain imperfections
heretofore met with in the operation of the
gramophone. These diffieulties and imper-
fections, and the manner in which they are
avoided, will be partienlarly pointed out in
the following detailed description with ref:
erence to the accompanying drawings, in
which—. : v '

Figure 1, is a perspective view of my im-
proved gramophoune recorder. Fig. 2 isaside
elevation, partly in section, of the recorder.
Fig. 8 is a perspective view of a gramophone
reproducer.  Fig. 4, is. an elevation of a re-
cording diaphragm and stylus. Iig.d,1s a
section of the same on-the line z—zx of Fig. 4.
Fig. 6, is an elevation of the gramophone re-
producing diaphragm and stylus. Fig.7,isa
section of the same on line y—y of Fig. 6,and
Fig. 8, is a perspective view of an improved
mouth-piece for the recorder. .

Like numerals of reference indicate like
parts throughout the drawings.

My improved gramophone recorderis shown

as a whole in Figs. 1 and 2, mounted npon a
suitablebase 1. . About midway of thelength
of this base there is an upright shafs 2, jour-
naled in brackets 2/, 2/, stepped at its lower
end in a suitable béaring 3. This shaft car-
ries at its upper end a eircular disk 4, the
outer or peripheral portion of which is re-
duced in thickness as shown at 5, and this re-

duced portion extends over a ring shaped pan.

8, supported by stays or brackets 7, from
which it may be lifted and removed, when re-

-quired. The outer edge or wall 8, of the pan

is.of sufficient heighi %o project fora distance
above the disk 4, and is provided with pour-
ing lips9, fora purpose hereinafter deseribed.
The bottom 10 of the pan extends under the
reduced portion 5, of the disk 4, and its inner
edge 11, is upturned close to the under side
of the reduced portion of the disk, as shown.

Bearing against the under side of the disk’

4, is-a friction wheel 12, secured to a horizon-
tal shaft 18, which latter is journaled in the
upper ends of posts or uprights 14 constitut-
ing the ends of a frame, the base 15, of which
is secured to the base 1 of the apparatus.
The position of shaft 13, and the diameter of
the friction wheel 12, are such, that a portion
of the weight of the disk 4, and of its shaft
2,issupported by the friction wheel; whereby
the bearing 3, is relieved from a_pertion of
that weight, and whereby frictional geaving
between the disk 4 and wheel 12 is insnred,
without requiring special adjustment. i'ne

shaft 13, earries at its outer end a crank 16,

by means of which it is rotated, and betweon
the two nprights 14, there is secured to the
shaft a heavy fly or balance wheel 17. Se-
cured to the upright shaft 2, below the disk
4, there is a beveled pinion 18, meshing with
a large bevel gear 19,.0n one end of a hori-
zontal screw-threaded shaft 20, which is ar-
ranged radial to the disk 4, and journaled
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adjacent to the said gear 19, and also at the -

‘other end, in pillow-blocks 21, supported on
the end piece of arectangular frame 22, which .

in turn is fast on the basel. Mounted upon

the frame 22, so.as to be movable thereon in -

the direction of the length of the shaft 20,
there is a carriage 23, supported at one end
by a guide rod 24, on which it i3 free to slide,

'zmd at the other end by a roller 25, movable‘
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along the uppersurface 26, of one of the side
pieces of the frame 22. The carriage 23, has
firmly secured to it a projecting arm 27, on
the outer end of whieh is an upright post 28,

carrying at its upper end an arm 29, parallel

with the arm 27, and of such length as to
overhang the disk 4, when the carriage is
moved to the right, as represented in the
drawings; the construction being such, that
when the carriage 23 is moved in the manner
to be deseribed, the arm 29, will be ecarried ra-
dially over the disk 4, and any object earried
thereby will participate in said movement.

The carriage 23, is moved in one direction’
by means of the serew-threaded shaft 20, and

in order-to effect this operation, there is pro-
vided a block 30, in one side of which, near
one end, is formed a half nut 31, constructed
to engage the threads on the shaft 20; and
this block 30, is pivotally supported between
ears 32, erected on the carriage 23. Project-

ing from the othier end of the block 30, there -

is a pin 33, to which one end of a spring 34,
isattached, the other end of said spring being
seeured to the carriage 23, and the tendency
of the spring is to maintain the block 30, in
a tilted position with the nut portion raised
out of engagement with the shaft 20. In
order to lock the block 30, in engagement
with the shaft 20 there is provided a leaf
spring 35, mounted on the carriage 20, oppo-

site the free end of the block 30, and having:

on its free end a tooth 36, which passes over

. the top of the hinged bloek 30, when the nut
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formed in the same isin engagewnent with the
screw threads on the shaft 20, the tendency
of the leaf spring 35, being to move inwardly
toward the block 30. This cateh spring 35,

" is also provided with a pin 87, which serves

as a handle for withdrawing the catch so as
to unlock the block 30, and thereby allow the
carriage23 withits appurtenaneesto be freely
moved to any position upon the frame 22.

To the free overhanging arm 29, is secured
a ring sleeve 38 which receives the neck 39,
projecting on one side from the frame 40, in
which latter the recording diaphragm and
stylus are mounted, and this neck 39, with its
appurtenances is fixed in any desired position
in-the ring frame 38, by a clamp screw 41,
The free end of the neck 39, projects beyond
thering frame 38, and receives the sound con-
veying tube 42,  which is preferably made
flexible, aud which has at its frec end a
mouth-piece 43, the particular construction
of which will hereinafter be more fully de-
seribed.

The disk 4, which is in the natare of a ro-
tary table, has hereinbefore been described

and is shown in the drawings as reduced in

thickness on that portion of the periphery
which overlaps the inner wall of the pan G,
and if this construction is used, the disk 4,
must be removable from. the shaft 2. It is,
however, also practicable to make the disk or

- revolving table, in two parts, the lower part

of which extending only to within a short dis-

584,543

tance of the upper edge of the inner wall 11,
of the pan, while the npper part extends over
that edge to within a short distance of the
outer wall of the pan. Thisisindicated by a
dotted line in Fig. 2, and if this construetion
isadopted, only the upper thinner part of the
table is removable from the upright shaft 2,
while the lower thicker part of the table may
be fixed to that shaft. ' .

- When a sound record is to be made, a record
tablet of the kind deseribed in my aforesaid

‘Letters Patent, is placed upon the rotary table
4, and this record tablet is represented in the -

drawings as a circular disk 44, which has a
central perforation passing over the upper
end of the shaft 2. Sometimes it is conven-
ient to interpose between the record tablet
and the rotary supporting table a thin disk
45, of felt, or of soine other non-resonant ma-

terial. This, however, is not essential. Upon

the record tablet is placed a clamping plate
46, which by preference is provided with a
hub 47, which is slipped over the upper end
of the shaft 2. This upper end of the shaft
2, is serew-threaded as shown, and a thumb-
nut 48, is'then serewed down upon the hub of
the clamping plate, whereby the record tablet
is securely fastened in position. .

At one end of the base plate 1, thers is

mounted a standard 49, which may be.a split
tube &9 shown; and in which is supported by
friction a stem 50, projecting from the bottom
of a shelf 51, and which in turn supports a
vessel 52, containing alcohol. From the bot-
tom of this vessel extends a tube 53, prefer-
ably provided at its free end with a flexible
nozzle 54; and a stop-cock 55, with which the
tube is provided permits the operator to regu-
late the flow of aleohol from the nozzle. With
my present improvement it is necessary that
during the whole process of tracing the ree-
ord,-the record tablet be covered with a film

| of ateohol, and for this purpose a thin stream
of aleohol is directed apon the center of the

tablet, or rather upon the clamping plate 46,
from which the alcohol spreads in all direc-
tions by ecentrifugal force, and flows over into
the pan 6. When the tracing of the record
has been completed, the clamping plate is re-
moved and the record tablet also is lifted from
its support by the insertion between the same
of a sharp edge, such as a knife blade, or even
by the finger nails of the operator,and is re-
moved for further manipulation as described
in my aforesaid Letters Patent, and also for
the manipulation which will be described
hereinafter, '

Only a very small quantity of alcohol is
used for producing a single.record, but after
continued use of the machine a considerable
amount of aleohol accumulates in the pan,
and this is removed by removing the table 4,

or the upper, thinner part thereof, as ths case

may be, by inserting a finger in each of the
pouring lips 9, and thus lifting the disk or
table 4, from the shaft 2. The pan is then
removed from the bracket 7, and the alcohol
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is poured out and preferably back into the
vessel 52, by one of the pouring lips.

The recording diaphragm 56, is mounted in
the circular frame 40, between a ledge formed
on said. frame and an annulus 57, screwed
down upon the same by screws 58, as shown,
or in any other suitable manner. On the
rear side of that diaphragm therve is applied
a small block 59, of hard rubber from which
extends radlally an arm 60, which at its free
end is turned up at right angles, outwardly
and into contaet with the lever 61, which car-
ries the recording stylus 62.

The block 59, is fastened to the center of
the diaphragm by a serew 63, passing through
the diaphragm and through a washer 64, ap-
plied tothe front side of the diaphragm. The
head of this screw is faced with a disk 65, of
soft rubber, and against the same bears the
point of an adjusting screw 66, which is
mounted in a perforated disk or spider 67,
fixed in the neck 39. -

The lever 61 is mounted on a plate 67/,
formed with a slot 68, through which a set

serew 69, fixed in the annulus 57, passes. The

plate 67/, can thus be adjusted to various po-
sitions oun the annulus, and is clamped in the
adjusted pesition by a thumb-nut 70. One
end of the plate 67’ is bifurcated, and screws
71, 71, passing through the legs of the fork,
areformed at theirends with bearings for the
pivot points of the arbor 72, which is fixed to
This lever, is made as light as
practicable and as is consistent with rigidity,
and thée plate 67’; together with the lever 61,
whieh it carries, is so adjusted that the up-
turned end of the arm 60, bears upon the lever
at the greatest practicable distance from the
axis of the spindle 72, viz: at the free end of
the lever. The connection between the lever
and the upturned end of the arm 60 is made
by a small quantity of piteh, 60, which acts
as an-efficient cement, and which is applied
after the lever has been adjusted to its proper
position. This mode of connecting the lever
with the arm 60, and thereby with the dia-
phragm, T have found to be of great advan-
tage for a variety of reasons, but more espe-
cially on account of the ease with which the
connection is made, and unmade in eca"3 of
repair, and on account of the damping effect
it has upon the lever..

To the end of the lever 61, is secured the
recording. stylus 62, by soldering or other-
wise, with its plane at.right angles to the
plane of the lever, as shown. The stylus is
composed of a flat, and rather thin plate of

“spring steel, pointed at its free end, aid pro-.

vided with a tracing point 62"/, of iridium.
'The broad portion of the stylus is damped by
one or two bands 72’, of soft rubber, which
are simply slipped over the same.

By reference to Fig. 4, it will be seen that
the lever 61, with the reeordmor stylas 62 ex-
tend across the diaphragm upon a line which
constitutes a chord but not a diameterof the
circleof the diaphragm. They are, therefore,

eccentrically mounted with reference to the
center of the diaphragm; but notwithstand-
ing this eccentric location, the lever is rigidly
connected with the center of the diaphragm
and thus receives the maximum amplitude of
its vibration, By thus placing the lever with
the stylus eccentric with reference to the ceu-
ter of the diaphragimn both the lever and the
stylus may be and are made shorter than if
they were located on the line of a diameter of
the diaphragm. This is an important result,
since the shorter the lever and stylus, the less
liability there is of lost motion, and the less
liability there is of extra or spontaneous vi-
brations of the lever and stylus, and.both of
these facts conspire to produce an accurate
tracing of the sound waves impinging against
the diaphragm.

Where the stylus passes over the edge of
casing 40, thelatter, together with the annulus
57, is cut away upon a straight line, as indi-
catedat57’. Thispermits a furtherreduction
of the length of the stylus, since the record
tablet may be located close to the straight
edge 57’.

Tbe body of the stylus is normally curveil
downwardly, as shown in dotted lines at 62,
but when the diaphragm holder or frame 40,
is turned to cause the stylus to impinge upon
the record tablet, which is the preparatory
step for making a record the stylus is unbent
and becomes strawht as shown in solid lines
in Fig. 4, and I have found that the best re-
sults are obtained when the stylus is at an an-
gle of about forty-five degrees with the plane
of the tablet. The maximum pressure of the
stylus upon the record surface is therefore
equal to the force required to unbend the
stylus. It is very small, because the stylus is
made as thin as practicable, and it is uniform
for different records and for all parts of the
same record.

" The mouth-picce, into which vocal sounds
are uttered for recording, is shown at 43, in
Figs. 1 and 8, and it consists of a bell shaped
structure, the small end of which is secured
to the sound convaying tube, while the wide,
flaring end is turned toward the speaker who
applies his mouth to the opening.
edge of the mouth opening there isa perfora-
tion 43’, cut into the wallof the mouth-piece,
and thls perforation is of such shape and size,
and at such distance from the edge of the
mouth-piece, as to fit approximately the edge
of the nose of the speaker; so that when the
mouth-piece is applied, thesounds uttered by
the mouth enter the wide, flaring opening,
while the sounds uttered by the nose enter
the perforation 43’

In making a record of vocal sounds, it is

‘necessary that all sonnd waves composing the
words or the song be conveyed to the dia-

phragm, and it has, therefore, been proposed
to make mouth-pieces of sueh size and shape
agtoadmit within the opening both.the mouth
and the nose of the speaker or singer, and to
fit against the face of the user around the
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mouth and nose. Mouth pieces of this ehar-
acterarenecessarily large and clumsy, and do
not readily and comfortably fit different per-
sons, while with my construction the size of
the mouth-piece is reduced, and will comfort-

. ably fit different speakers.

By means of the apparatus so far deseribed,
a record of sound waves is made in the fol-
lowing manner: The spring catch 33, 36, is
drawn back, which permits the spring 34, to
1ift the block 50, from the screw 20, so that
the cairiage 23, may be freely moved to the
left, whereby the stylus 62,is carried beyond
the edge of the rotary table4. A record tab-
let prepared in the manner described in my
aforesaid Letters Patent is then placed upon
thetable4,and clamped to the same, as herein-
before described, and the carriage 23, is moved
toward the right until the point of the record-
ing stylus is above the tablet but within the
edgeofthasame. The casing40,isthen turned
in its bearing 38, until the point of the stylus
impinges upon the tablet and is unbent, as
shown in Fig. 4. In this position the casing
40, is clamped by means of the serew 41. The
stop-cock 55,is then opened and a thin stream

" of aleohol is directed upon the clamping disk

3o

46, The wheel 17, is now rotated by means |

of the crank and handle 16, whereby, by
means of the gearing described, the record
tablet is rotated, while the stylus is carried
across the face of the tablet in & radial line,
removing from the tablet & fine spiral line of

_the fatty etching ground with which it had

been covered. Sound waves are now directed
against the diaphragm in any desired man-
ner, and if vocal sounds are to be recorded,

" the sound conveying tube 42, with the mouth
~ piece 43, will be used. The vibrations of the

40

diaphragm thus produced will cause thestylus
to make a tracing of an undulatory line, eor-

_responding to the sound waves directed

45

against the diaphragm; all as deseribed in my
aforesaid Letters Patent. During this whole
time a thin stream of alcohol is delivered
upon the plate 46, and the aleohol spreading
-out in all directions is maintained as a uni-
form and constantly renewed film wpon the
tablet. In this mannerevery part of the ree-
ord is made under alcohol, and in this respect
my present invention differs from the pro-

~ cess set forth in my aforesaid Letters Patent.

55

So

In accordance with the said patent, alcohol

_is poured once for all over the tablet, and is

allowed to evaporate during the process of
recording. I bave found that in this manner
it often happens that the alcohol has entirely
evaporated before the record is completed, so

that a portion of the latter is made upon a

dry tablet; whereby the accumulation of fila-
mentary particles of dust on the point of the

" stylus, which the aleohol is designed to avoid,

65

takes place during the production of a por-
tion of the record. With my present im-
provement this defeet is cared, since it main-
tains the record. tablet moist with aleohol
from the beginning to theend of the operation.

534,543

After the tracing of the record has beeu
completed, the tablet is speedily removed and
before the record is fixed by etching as de-
geribed in-my aforesaid patent, the alcohol
adhering to -the record surface is quickly
washed off with water. This is an important
step in my improved process and greatly im-
proves the definition of the record by etching.
The reason for this is, that the aleohol slightly
attacksanddissolvesthe fattyetching ground,
s0 that the thin film of aleohol remaining upon
the tablet, contains a slight quantity of that
ground in solution. 1I1f now, the film of alco-
hol is allowed to evaporate an exceedingly
small quantity of the dissolved ground is de-
posited upon the metal which has been laid
bare by the stylus. This small deposit of
ground sufficiently resists the action of the
etehing fluid to impair the definition of the
final record. By simply pouring water over
the record surface immediately after the tab-
let has been removed from the recording ap-
paratus the film of alcohol and the ground
held in solution by the same is removed, and
the tracings of the stylus present a clean me-
tallic surface, which is properly attacked by
the etching fluid.

The reproducing apparatus as a whole is
represented in Fig. 3.

Upon a base board 73, in standards 74, is
journaled a shaft 75, upon which are mounted
a driven pulley 76, a fly-wheel 77, and a frie-
tion disk 78. The latter is in frictional en-
gagement with a rotary table 79, which is
mounted upon a vertical shaft substantially
in the manner described with reference to the
rotary table 4, of the recording apparatus.
Fig. 3, being a perspective view, the mount-
ing of the table 79, is not visible,but is easily
understood from the foregoing description.
The upper surface of the table is preferably
covered with a sheet of felt or other elastic
and non-resonant material, as indicated by
appropriate shading.

Upon the felt covered table 79, the record-

tablet 44, is placed and is clamped thereon
substantially in the manner in which this is
done in the transmitting apparatus, <. e., by
means of a clamping plate 46, and a thumb-
nut 48. A driving wheel 80, mounted on a
shaft 81, which is journaled in standards 82,
is rotated by means of a erank 83, and handle
84, and gives motion to the table 79, by means
of a crossed bélt or cord 85. ~ The relation of
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the table 79, to the friction disk 78, is the -

same as the relation of the table 4, to the
friction disk 12; that’is to say, the table rests
with the greater part of its weight upon the

frietion disk, so that the frictional gearing is

automatically maintained. A post 86, mount-
ed upon the base-board 73, has swiveled upon
iis upper end a fork 87, between the prongs

"of which is pivoted the swinging arm 88,

which extends over the table 79, and has at
its free end a clasp 89, which receives the
neck 90, which projects from the center on

one side of the casing 91, of the reproducing -
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diaphragm 92. This ecasing with its dia-
phragin,stylus and appurtenances, which will
presently be described, can be thus tarned in
the clasp, and can be fixed in any adjusted
position by a clamp serew 93.

Upon the end of the neck 90, which pro-
jects beyond the clasp 89, isslipped a flexible
tube 94, which in turn receives the small end
of a sonnd conveying trampet 95, the flaring
end 96 of which is turned toward the listener.
A bracket 97,secured to the swinging arm 88,
carries at its freeend an elastic fork 98, which
receives and supports the trumpet, and the
parts are so proportioned that the free end of
the swinging arm preponderates, so that the
point of the reproducing stylus, which will
presently be described, presses rather firmly
upon the record tablet.

It will now be understood, that when a rec-
ord tablet, having a record of sound waves
upon its surface, produced in accordance with

‘my invention, is mounted upon the table 79,

and when the point of the stylus is adjusted
in engagement with the record groove, and
the wheel 80, is rotated, the rotating record
groove will guide the stylus across the face of
the tablet, and will at the same time vibrate
the stylus and diaphragm in accordance with
the undulations of the reecord groove. The
sound waves thus produced by the diaphragm
will issue from the flaring opening of the
trumpet, and the sounds will be heard by a lis-
tenerin front of the trumpet, orin its vieinity.

The reproducing diaphragm is mounted in
the casing 91, in the usnal manner, being held
against a ledge by means of an annulus 99.
On this annulus is formed a swelling or bloek
100, and diametrically opposite to the same
the stylus carrying spring 101, is fastened to
the annulus, and extends across the face of

‘the diaphragm and beyond the edge of the

annulus. This spring 101, is a leaf spring
which faces with its flat side the face of the
diaphragm up to a point beyond the center
of the latter, and is then twisted at right
angles, as indicated at 102, and crosses the
annulusedgewiseasshown at103. The tend-
ency of the part 101, of the spring is to press

-toward the diaphragm, whereby the edge of

the part 103, is made to bear with some force
upon the annulus 99; and the tendency of the
part 103, is to press against the swelling or
bloek 100. The spring is therefore elastic in
two directions at right angles to each other.

In order to prevent grinding of the spring
against the annulus and against the block
100, a U-shaped piece 104, of soft rubber em-
braces the outer portion 103, where it bears
upon the annulusand against the block. This

-goft rubber cushion alsoserves as a dampener

for the spring. At the point where the spring
passes over the center of the diaphragm, it

has a perforation 105, and a screw pin 106,

secured to the eenter of the diaphragm by
two nuts 107, 108, extends loosely through the
perforation. A thumb-nut 109, also placed
on the serew-pin 108, and a soft rubber washer

110 between the thumb-nut and the spring
serve to regulate the tension of the latter
and of the diaphragm, as will be readily un-
derstood.

On the free end of thespring 101, 103, there
is secured a binding post 111, in which the
stylus 112, is held by the set screw 113, and
may be adjusted to project to the required
distance beyond the end of the spring. This
stylus is preferably made of hard steel. Ithas
a slender point, but the point should not be
so sharp as to cut the bottom of the record
groove which it engages.

In the operation of reproducing the sounds
recorded on a tablet, the stylus is guided by
the walls of the record groove, and not by the
bottom of the same. Consequently it is not
essential that the point of the stylus be in
contact with the bottom of the groove. In
fact it is preferably not in contact with the
same, so that this point may be made rather
dull.

The sounds emitted by the reproducing dia-
phragm are very powerfuland ordinarily too
loud to be received with comfort by a listener
in front of the trumpet or other receiving
tube. For this reason I have found it some-
times necessary, to reduce the volume of the
emitted sound before it reaches the ear, and
this T accomplish by one or more perforated
and exchangeable diaphragms 114, placed in
the neck 90. These diaphragms should be
made of some non-resonant material like soft
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rubber, or cork, as indicated by appropriate

shading.

Having now fully described my invention,
I elaim and desive to secure by Letters Pat-
ent—

1. The method of recording vocal and other
sounds which eonsists in removing from a rec-
ord tablet covered with a fatty film, undula-
tory lines of said film by, and in accordance
with the sound waves and maintaining at the
same time a layer of a fluid over the film, sub-
stantially as deseribed.

2. The method of recording vocal and other
sounds upon a votating disk covered with a
fatty film which consists in spreading over
said film and continuously renewing over the
same a layer of a fluid and at the same time
removing from said tablet undulatory lines
of the fatty film by and in accordance with
the sound waves, snbstantially as deseribed.

3. The improvement in the art of making a
gramophone record which consistsin immers-
ing and maintaining the tablet and the point
of the reeording stylus in aleohol during the
process of recording, substantially as de-
sceribed. ‘ :

4. The improvement in the art of making
and fixing a gramophone record which con-
sists in removing from a tablet covered with
a fatty film undulatory lines of siid film by
and in accordance with sound waves while
said film is covered with a layer of alcohol;
then immediately removing the alcohol with:
water and then subjecting the tablet to the
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‘the same at right angles to the plane of its

action of an etching fluid, substantially as
deseribed. _ : -

5. Themethod of reproducing sounds from
a record of the same which consists in vibrat-
ing a stylus and propelling the same along"
fheTrecord by and inacesrdance with thesaid
record, substantially as deseribed.

6. In a gramophone, a recording stylus
pressing by its own elasticity npon the ree-
ord tablet at right angles to the plane of its
vibratory movements and consisting of a leaf
spring terminating in a point of harder ma-
terial than that of the body of the stylns,sub-
stantially as described.

7. In a gramophone, the combination of a
sound receiving diaphragm and an elastic re-
cording stylus controlled by the diaphragm
and adjustable with reference to a record
tablet s0 as to press by its own elasticity upon

vibratory movements, substantially as de-
seribed. o )

8. In a gramophone a recording stylus
pressing by its own elasticity upon the rec-
ord tablet at right angles to its plane of vi-
bratory movements, and consisting of a leaf
spring terminating in an iridium point, sub-
stantially as deseribed. )

9. In a gramophone, a recording stylus
composed of a leaf spring terminating in a
tracing point in combination with one or
more elastic non-sonorous dampers, substan-
tially as described. B

10. In a gramophoneé a recording stylus
formed of a leaf spring terminating in a
tracing point in combination with one or
more sleeves of soft rubber upon the leaf
spring for damping the same, substantially
as deseribed.

11, In a gramophone, the combination of a
sound receiving diaphragm, a lever and a re-
cording stylus carried by the same, both ex-'
tending parallel but eccentrically over the
diaphragm; with a connection between the
center of the diaphragm and the lever, sub-
‘stantially as deseribed. °*

"12, In a gramophone, the combination of a
sound receiving diaphragm a lever and a re-
cording stylus carried by the same, both ex-
tending over the face of the diaphragm but
eccentrically thereto, with a rigid econnection
between the center of the diaphragm and the
free end of the lever, substantially as de-
scribed. o :

13. In a gramephone, the combination of a
cireular sound receiving diaphragm, a lever
and an elasticrecording stylus both extending
parallel with the diaphragm on the line of a
chord, with a rigid connection between the
center of the diaphragm and the free end of
the lever, substantially as deseribed.

14. In a gramophone, the combination of a
sound receiving diaphragm, a lever and an
elastic stylus carried by the same, both ex-
tending parallel, but eccentrically thereto;
with a bracket rigidly connected with the
center of the diaphragm and removably ce-
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menfed to the lever, substantially as de-

seribed.

15. In a gramophone, the combination of a
sound receiving diaphragmm mounted in a
suitable frame, a bracket adjustably mounted
on said frame, a lever pivoted in said frame
extending parallel to and eccentrically with
reference to the center of the diaphragm, and
an elastic recording stylus carried by the
lever; with a mechanical connection between
the center of the diaphragm and the free end
of the lever, substantially as described.

16. In a gramophone a sound receiving dia-
phragm and a tube for conveying sound
waves thereto in combination with a record-
ing stylus receiving motion from the dia-
phragm, and a serew mounted in the sound
conveying tube bearing eentrally upon the
diaphragm for adjusting the tension of- the
latter, substantially as described.

17. In a gramophone, the combination of a
horizontal rotary table adapted to support a
record tablet, and a vertical shaft free to move
longitudinally, carrying the table; with a fric-
tion disk engaged by the under side of the ta-
ble for rotating the latter, substantially as de-
seribed. ' :

18. In a gramophone the combination of a
horizontal rotary table mounted upon a verti-
cal shaft and adapted tosupporta record tab-

let; with a frietion disk engaging the under

side of the table and partly sustaining the
woight of the table, whereby the latter is au-
tomatically maintained in frictional gear with
said disk, substantially as described. C

19. In a gramophone, the combination of a
rotary horizontal table adapted to receive and
suapport a flat record tablet; with.a reservoir
of asuitable fluid,such as aleohol, discharging
upon the center of the table and tablet, and
an annular pan disposed underneath the ta-
ble for receiving the overflow of aleohol, sub-
stantially as deseribed.

70

75

8o

85

go

1o

IO

II

20. In a gramophone the combination of & .

horizontal rotatable table adapted Yo receive
and sapport a record tablet; with a reservoir
of aleohol diseharging upon the center of tho
table and tablet,an annular pan disposed un-
der the edge of the table for receiving the
overfiow of aleohol, and a friction disk bear-
ing upon the under side of the table between
the center of the same and the inner wall of
the pan, substantially as described.

21. In a gramophone, the combination of a
horizontal rotary table adapted toreceiveand

'support a record tablet, a recording dia-
phragm and stylus connected by gearing with

the table to move radially over and with the
stylus in operative relation to the same, sub-
stantially as described. '

22. In a gramophone, the combination of a
horizontal rotating table adapted to receive
and sustain a flat record tablet, with a car-
riage movable in a line parallel to a radius of
the table, a recording diaphragm and stylus
carried by the carriage with the stylus in op-

erative contaet with the record tablet, and
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gearing connecting the table with said car-
riage, substantially as described.

23. In a gramophone, a sound conveying
tube provided with a mouth piece having a
flaring opening for the application of the
mouth of the speaker and a perforation in'the
side wall of the mouth piece separated from
and spaced with reference to the mouth open-
ing and shaped to correspond to the shape of
the nostrils of the speaker, substantially as
deseribed. .

24. In a gramophone a sound reproducing
diaphragm in combination with a stylus lever
extending diametrically across the same, and
elasticin twodirectionsatright angles to each
other, substantially as described.

95. In a gramophone, the combination of a
diaphragm and astylus carrier composed of a
leaf spring twisted at one point so as to bring
the edge of one portion at right angles to the
face of the other portion, whereby it is elastic
in two directions, substantially as described.

26. In a gramophone. the combination of a
reprouticing diaphragm.and stylus; with a
stylus earrier composed of a leaf spring ex-

. tending flat-wise over the face of the dia-

30

. 35

40

45

-phragm,

phiragm and edgewise over the edge of the dia-
substantially as deseribed. .

27. In a gramophone the combination of a
reproducing diaphragm mounted inasuitable
frame the latter being provided at ore point
with a boss or stop; with a double elastic sty-
1us carrier composed of a twisted leaf-spring
tending toward the diaphragm and against
the boss or stop, substantially as described.

98. In a gramophone, a reproducing dia-
phragm and stylus in combination with an
elastic stylus carrier extending over the face
of the diaphragm and tending toward the
same, of an adjustable connection between the
diaphragm and stylus carrier and-adjustable
for varying the pressure between diaphragm
and style carrier, substantially as described.

99. In a gramophone the combination of a
reproducing diaphragm mounted in asuitable
frame provided with a boss or stop; with a

double elastic stylus carrier tending toward
the diaphragm and toward the stop, and elas-
tic non-resonant dampers interposed between
the style carrier and the diaphragm and be-
tween the style carrier and the frame and
stop, substantially as described. ' .

30. In a gramophone a sound reproducing
diaphragm and a sound conveying tube for
the same, with one or more non-resonant per-
forated diaphragms in the said tube for re-
ducing the volume of sound conveyed to the
ear substantially as deseribed.

31. Inagramophone a recording stylus piv-
oted to move in response to the vibrations of
a diaphragm and elastic in a plane at right
angles to such motions, substantially as de-
scribed.

32. In a gramophone, a reproducing stylus
having a wedge-shaped point engaging the
walls of the record groove, substantially as

- described.

33. In a gramophone reproducer, a stylas
carried or formed by aspring fixed at one end
to the diaphragm holder and freely extending
across and beyond the same and operatively
connected with the center of the diaphragm,
substantially as described. - B

34, In a gramophone reproducer, a spring
constituting or carrying a stylus, fixed at one
end to the diaphragm holder and extending
across and beyond the periphery of the same
and freely pressing against the diaphragm,
substantially as deseribed. )

35. In a sound reproducing apparatus con-
sisting of a traveling tablet having a sound
record formed thereon and areproducing sty-
lus shaped for engagement with said record
and free to be vibrated and propelled by the
same, substantially as described.

Tn testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

EMILE BERLINER.

Witnesses: .

. HENRY E. COOPER,
F. T. CHAPMAN.
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