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UNITED STATES

PaTENT OFFICE.

LOUIS ROSENTHAL AND SALOMON FRANK, or FRANKFORT-ON-THE-MAIN,
GERMANY.

APPARATUS FOR REPRODUCING SOUNDS.

SPECIFICATION forming part of Letters Patent No. 474,410, dated May 10, 1892,
Application filed January 21,1892, Sexial No, 418,862, (No model,)

To all whom it may coneern.:

Be it known that we, Louis ROSENTHAL
and SALOMON F'RANK, both residing at Frank-
fort-on-the-Main, Germany, have invented
new and useful Improvements in Apparatus
for Reproducing Sounds, of which the follow-
ing is a specification.

This invention relates to phonographs, and
has for its object to obviate the difficulties in-
cidental to phonographs and graphophones,
particularly in regard to the disk and dia-
phragms, the object being to produce durable
and efficient phonograph disks and dia-
phragms. '

In.our improved instrument we actnate the
phonograph-disk by a friction-wheel, which
preserves a constant position in relation to
the stylus, while it actuates the disk at a
gradually-variable radius corresponding to
that of the stylus, so that the angular ve-
locity of the disk is diminished exactlyin pro-
portion as the point at which the stylus acts
recedes from the center of the disk. We are
enabled thereby to produce a record from
which an accurate and uniform reproduction
of the sounds may be obtained.

In the drawings forming part of this speci-
cation, Ifigure 1 is a top or plan view of the
improved graphophone. Fig. 2is a side view
thereof, partially sectional. Fig. 8 is an end
view of the same. TFig. 4 shows a special ar-
rangement of the recording-diaphragm; and
Fig. 5 shows the arm carrying the transmit-
ting-diaphragm and stylus, which are only
partly shown in the first-three figures.

The table C, supporting the phonograph-
disk, is mounted and rotates on an axis ?
carried by the sliding carriage B, which is
supported on the frame A. The table C is
traversed under the stylus f by the screw-
shaft I, which engages said carriage B by
means of flanges H H’ and fits a fixed nut J.
This serew-shaft F is driven by the bevel-gear
D E, the gear-wheel D beingsecurely fastened
to the table C and the other gear-wheel E be-
ing splined to the secrew-shaft F. The nut J
is by preference made in two parts, which are
respectively connected with levers IC and I,
that are pivoted to the frame A at M’ and M.
The one end of lever K is actuated by the
spring &, which prevents the upper half of

the screw-nut from becoming engaged with
the serew-shaft F. ~ An arm m? of the lever
L, which connects to the lower half of the
screw-nut J, reaches under the lever K, as in
Fig. 3, and thus by the spring % the lower
half of the screw-nut is also kept away from
the threaded portion of theshaft . By press-
ingon the handle N of lever L both halvesof
the serew-nut are simultaneously thrown into
engagement, with the serew F, in which posi-
tion theyareretained byaspring-latch orother
catch O. When the shaft Fis rotated by the
bevel-gear D E, it moves longitudinally by
means of the nutJ and carries the carriage B,
together with the table C, along. As soon as
the stud P, which is fastened to the carriage
B, strikes the lateh O the screw-nut halves J
are pulled apart by the spring k. This will
cause the carriage B to remain stationary and
nevertheless allow the shaft ¥ and table C to
rotate. When thus released, the carriage B
is free to e traversed by hand back to its
starting-point, the phonogram-table C being
then raised out of contact with the frietion-
roller Q@ by an eccentric n or other device.
The phonogram-table is rotated about its axis
o? on the carriage B by the frictional contact
of the roller Q, which receives its motion from
the shaft S and pulley R, and which is situ-
ated at its under side immediately beneath
the stylus 7, so that the radial distance of
said roller Q from the center of the table al-
ways corresponds or bears a fixed relation to
that of the stylus. The part of the phono-
gram upon which the stylus is for the time
acting will always travel under the stylus at
a constant velocity, and the sound-waves are
recorded uniformly over the whole phono-
gram - disk.
phonogram-disk T, which is preferably made
of zine and which is fastened to the table C
by a clamp-nat U or otherwise.

Near the frame A is erected on its base-
plate Z or otherwise the frame V, which car-
ries the large sound-recording diaphragm.
This diaphragm Y is clamped marginally to
a conecave or easing W, having at its back a
central tube X, which is held ina fixed clamp
and to which the trumpet-shaped mouthpiece
is connected. The diaphragm Y is clamped
tightly to the casing W by a ring a. To the
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center of the diaphragm is connected a swivel-
pin ¢, to which one arm of a bell-crank le-
ver d is pivoted, the lever at its elbow being
fulerumed at © to the casing or frame, the
other arm carrying the stylus by means of
the clamp g, said stylus being made of suit-
able hard material. The advantage of this
lever over those heretofore used is that the
transmission to the diaphragm of vibrations
of the stylus, caused by the working of the
instrument or by inequalities of the phono-
gram-disk, is prevented. When large dia-
phragms are used, a strong check-spring p,
Fig. 4, is applied to act on the diaphragm at
its center joint e to prevent false or.disturb-
ingoscillations. Theunusual stoutnessof the
diaphragm enables the stylus to indent the
record of the most delicate sound-waves di-
rectly in the phonogram-disk in which the
sound-wave is produced in the form of a close
spirally-wound sinuous or serpentine line or
farrow.

The reproduction of the sound is effected
by means of another diaphragm ¢, (illustrated
in Fig. 5,) supported by a swinging arm wu,
mounted on pivot S. As it hasnot to perform
the same mechanical work as the recording-
diaphragm, it may be made of ‘much smaller
dimensions, the stylus being carried by an
arm jointed to the center of the diaphragm,
which is so held by its supporting-bracket
that when brought into position over the pho-
nogramn the stylus and arm will be at an acute
angle to the plane thereof. When this dia-
phragm is brought into use, the recording-
diaphragm Y is turned round in its¢lamp V,
loosening the serew #2,s0 as to lift the record-
ing-stylus f off the table. Thereupon the re-
producing - diaphragm { and its stylus are
brought into action by turning their support-
ing-bracket u.

Having described our invention, what we
claim is—

1. The combination of a diaphragm Y, el-
bow-lever d, pivoted at its inner end to a cen-
tral stud on said diaphragm, clamp ¢, secured
to the outer end of said lever, stylus 7, adjust-
ably secured in said clamp at right angles to
the plane of said lever and parallel with the
plane of the diaphragm and receiving its de-
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sired lateral motion therefrom, table C, and
mechanism for moving said table under said
stylus, all said parts being arranged and
adapted to operate substantially as described,
and for the purposes set forth.

2. The diaphragm Y, combined with the
tension -spring p, elbow-lever d, pivoted to
said diaphragm Y between the tension-spring
p and the diaphragm, and stylus f, substan-
tially as and for the purposes herein shown
and described.

3. The combination of therotary table Cand
its shaft a? with the sliding carriage B, screw-
shatt ¥, divided nut J, pivoted lever K, con-
nected to the upper portion of said divided
nut, spring k, automatically controlling said
lever K, lever I, connected to the lower por-
tion of said divided nut and provided with an
arm at its inner end adapted to bear against
the lever K, and handle N, secured to the
outer end of lever L and adapted, in connec-
tion with spring k, to operate both levers I
and L foropening orclosing said divided nut,
all substantially as deseribed, and for the pur-
poses set forth.

4. The combination of the rotary table C
and its shaft ¢® with the sliding carriage B,
having prong P, secrew-shaft F,divided nut J,
levers K L, spring %, and catch O, all ar-
ranged substantially as herein shown and de-
scribed.

5. The combination of the table C with the
stylus f and friction-wheel Q for rotating
said table C, said stylus and wheel being
placed on opposite sides of said table and in
direct line with each other and at an equal
distance from the axis of the table and with
the screw-shaft It, gearing from the table C to
the shaft F,carriage B, nut J, levers X I, and
spring %, all arranged substantially as and for
the purposes specified.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

LOUIS ROSENTHAL.
SALOMON FRANK.
Witnesses:
FRIEDRICH OSKAR KIEHLMANN,
Franz Bora,
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