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To all whom it may coneern:

Be it known that I, THOMAS A. EDISON, of
Llewellyn Park, in the county of Essex and
State of New Jersey, have invented a certain
new andusefulImprovementin Phonographs,
(Case No. 804,) of which the following is a
gpecification.

My invention relates to the recording and

" reproducing devices of the phonograph; and
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my object is to enable such devices to work
independently of irregularities in the surface
of the phonogram. Sometimes in the manu-
facture of phonogram-cylinders irregularities
or eccentricities oceur in the formation of the
surface, and sometimes the cylinders become
warped after manufacture, and if provision is
not made to prevent it such irregularities
will occasion oscillations of the reproducing-
point and the diaphragm, which will inter-
fere with the recording or reproducingof the
sound. This is obviated by my invention,
which consists, mainly, in so supporting the
recording or the reproducing point that it is-
capable of movement independently of the
diaphragm, but that suchindependent move-
ment is retarded so that it does not occur
with the rapid and minute vibrations of the
sound-record, but only with the slower and
more extensive vibrations which are produced
by irregnlarities in the shape of the phono-
gram. The sound-vibrations have to-and-fro
movements of great rapidity and large num-
ber per second, and these cannot move the re-
tarding device, so thatthe same acts as though
it were fixed, and all the energy due to the
sound-waves or the sound-record is commu-
nicated directly from the diaphragm to the
recording-point or from the reproducing-point
to the diaphragm, while the movements
given to sueh points by eccentricities of the
phonogram, being long and slow, overcome
the tendency to inaction of the retarding de-
vice, and so perniit the movement independ-
ent of the diaphragm. This malkes it possi-
ble to record on or reproduce from a very
irregular revolving phonogram-——even one
which is oval in shape.

In carrying my invention into effect I-sup-
port the recording or reproducing point piv-
otally, and I attach to such poiit a retarding
device, which is preferably a fan or piston,
the inertia and retardation of which retard-

ing deviee ave such that it will not be moved
by the sound-vibrations, but will be moved
by the slower movements referred to, 8o that
the latter are not communicated to the dia-
phragm; but under the guick sound-vibra-
tions the connection of the reproducing-point
to the diaphragm is practically a-rigid one.
Instead of a fan I may employ a weight, pref-
erably in the form of a wheel; but the fan or
piston is found to be preferable.

My invention is illustrated in the accompa-
nying drawings.

Figures 1 to 6 illustrate reproducers. Fig.
1 is a cross-section of the ear-piece and side
view of the reproducing-point and the devices
connected therewith; Fig. 2, a top view of the
reproducing-point and the retarding device;
Fig. 3, a perspective view of the same. Fig. 4
shows a modified arrangement of the retard-
ing device; Fig. 5, a different mode of pivot-
ing the reproducing-point; and Fig. 6 illus-
trates the use of a wheel as a retarding de-
vice. Figs. 7 and 8 show recorders. Fig. 7
is a cross-section of the mouth-piece and side
view of the recording-point and retarding de-
vice,and Fig.8 shows in section another form
of retarding device.

Referring first to Figs. 1 to 6, A repre-
sents the diaphragm, and B a portion of the
surface of the cylinder containing the sound-
record. A small cork, a, is attached to the
center of the diaphragm, and from the cork
project small lugs b, on which the reprodue-
ing-point ¢ is pivoted. Lugs b extend from a
plate which is secured to the end of the cork
@ by suitable cement—siich as melted shel-

lac—and the cork itself is similarly cemented

to the diaphragm. A fine spring, d, is ce-
mented in a slit in the cork and bears npon
the reproducing-point, o as to hold the same
against the phonogram.
minates in the reproducing-point extendsback
past the pivot, and has soldered to it at e two
prongs of thin metal, f, to which is attached
a piece of thin mica, g, which preferably has
side ribs, so as to form a trough. This forms
a fan or vane, and I have found that such a
retarding device is practically rigid under the
ninute vibrations due to the sound-record, so
that such vibrations are communicated di-
rectly through the cork a to the diaphragm;
but when the reproducing-point: passes over
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any serious irregularity in the surface, such
as would injure the reproduction of sound,
the slow movement thus produced overcomes
the inertia of the fan, and the reproducing-
lever rocks on its pivot, being kept pressed
against the surface by the spring, so that such
anirregularity is takenup by thereproducing-
arm itself and does not communicate motion
to the diaphragm. The pressurcof the spring
is very light and merely counterbalances the
weight of the fan, o as to overcome any tend-
eney of the point to leave the surface. Ttwill
bescen that I connect the spring with the dia-
phragm. I do this fo prevent any loss of mo-
tion through the spring. If it were connected
to the rim, any movement or energy which
might be communicated to it would pass to
the rim and be lost; but where the spring is
joined fo the diaphragm any motion commu-
nicated fo it is given to the diaphragm and
aids the amplitude of vibration.

In the form shown in Fig. 4 T inclose the
Tan in a chamber, i, secured to the arm of
the diaphragm, s0 as to inerease the resist-
ance to the motion of the fan.

In Fig. 5 the reprodncing-lever is pivoted
atits outerend to the cork on the diaphragm,
and the spring projects from said cork and
lies upon said lever.

In the form shown in Fig. 6 a small wheel,
4, is supported in bearings below the rim of
the diaphragm, and alink-connection is made
at k Detween the reproducing-lever and the
shaft of said wheel. In this case the weight
of the wheel vetards the movement of the le-
ver on its pivot under the sound-vibrations
in the same way as the fan in the other form;
but under the slow motions of the irregulari-
ties in the eylinder the weight of the wheel is
overcome, so that it turng and allows the lever
torock on its pivot, Any of these forms may
he readily applied to recorders.

Fig. 7 shows an arrangement preeisely like
that of Fig. 5, » being the recording-point.

IFig. 8 shows a different arrangement, which
is also applicable to reproducers. A small
hollow eylinder or dash-pot, s, is attached to
the center of the diaphragm, and in this
works a plunger or piston, t, attached to lever
u, which carvies the recording-point . The
lever u is pivoted below the rim of the mouth-
piece, and the fine spring attached at the cen-
fer of the diaphragm bears at the free end of
said lever. The rapid and minute sound-vi-
brations do not move the dash-pot upon the
piston, (or viee versa in a reprodncer;) hut
slow movements due to irregularities move
the-piston and so cause the desired move-
mentof the point independent of the dia-
phragm,

It will be seen that in all these instances a
retarding device is used whose inertia is such
as will not be overcome by the normal quick
motion of the recording or reproducing point,
but will permit it to move under the slower
motions due to defects in the eylinder-sur-
face,
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What I claim is—

1. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
of the recording or reproducing point con-
nected therewith and capable of a retarded
movement independent of the movement of
the diaphragm, substantially as set forth.

2. In a recorder or reproducer for phono-
graphs, the eombination, with the diaphragm,
of the recording .or reproducing point con-
nected with saild diaphragm and ecapable of
movement independent thereof, and provided
with a retarding device for conirolling such
independent movement, substantially as set
forth. '

3. In a recovder or reproducer for phono-
graphs, the combination, with the diaphragm,
of the recording or reproducing point pivot-
ally connected therewith, so as to have a
movement independent thereof, and provided
with a retarding device controlling such
movement, substantially as set forth.

4. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
of ‘the recording or reproducing point con-
nected therewith and capable of a retarded
movement independent of the diaphragm, and
a spring for holding said point against the
sound-record, substantially as set forth.

5. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
of the recording or reproducing point con-
nected thercewith and capable of a retarded
movement independent of the diaphragm, and
a spring connected with said diaphragm for
holding said point against the sound-record,
substantially as set forth.

6. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
of the recording or reprodiucing point pivot-
ally connected therewith, a spring for holding
said point against thesound-record, and a re-
tarding device for controlling the movement
of said point on ils pivot, substantially as set
forth.

7. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
of the recording or reproducing point pivot-
ally connected therewith, a spring connected
with the diaphragm for holding said point
against the sound-record, and a retarding de-
vice for controlling the movement of- said
point on its pivot, substantially as set forth.

8 In a recorder or reproducer for phono-
graphs, the combination, with the diaphragni,
of a lever pivoted upon said diaphragm soas
to have a movement independent thereof, and
carrying the recording or reproducing point,
and a retarvding device connected with said
lever, substantially as set forth.

9. In a recorder or reproducer for phono-
graphs, the eombination, with the diaphragm,
of a lever pivoted thereto and carrying the
recording orreproducing point, and a fan at-
tached to said lever, substantially as set, forth.

10. In a recorder or reproducer for phono-
graphs, the combination, with the diaphragm,
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of the recording or reproducing point con-
nected with said diaphragm and capable of
movement independent thereof, and a fan or
equivalent device for retarding such move-
ment, substantially as set forth.

11. In a recorder or reproducer for phono-
araphs, the combination, with the diaphragm,
of a lever pivoted thereto and carrying the
recording orreproducing point, a fan attached

-]

to said lever, and a spring for holding said 10
point against the sound-record, substantially
as set forth.
This specification signed and witnessed this
19th day of September, 1888,
TTIOS. A. EDISON.
Witnesses:
WiLLIAM PELZER,
A. W. KIDDLE.



	1: Drawings
	2: Description
	3: Claims
	4: Claims

