T. A. EDISON.

REPRODUGER,
) APPLICATION FILED MAY 18, 1911, . »
1,065,621, Patented Mar. 11, 1913.
=
= |fro

| g
Dy
4 ! l“ I’__
]jjﬂ' T D

T 29
Vi /4

|

DN 7
| | 27
f/ﬂff L 3+

M"m\ﬂ\/

IIIIHIIIIImlﬂllllﬂIIlIIIIIIﬂ“

[ﬁ
Z
Z P
Z9 ,;/ £
<,
SRR S S
D R R AR
R 7oz ikt
TR VYA RN R
AR D SN
SRR N

y/4
A %”“%f Za Lneeeritor
%M L oreenn A, Einn
%% JW T

V2L



10

20

25

30

36

40

45

55

1,055,621.

UNITED STATES PATENT OFFICE.

THOMAS A. EDISON, OF WEST ORAN GE, NEW JERSEY, ASSIGNOR TO THOMAS A. EDISON,
INCORPORATED, OF WEST ORANGE, NEW JERSEY, A CORPORATION OF NEW JERSEY..

REPRODUCER.

' Sﬁeciﬁcation of Letters Patent.
Application filed May 18, 1911.

Patented Mar. 11,1913,
Serial No. 627,952.

7o all whom it may concern:

Be it known that I, Taomas A. Epison,
a citizen of the United States, and a resi-
dent of West Orange, in the county of Es-
sex and State of New Jersey, have invented
certain’ . new and useful Improvements in
Reproducers, of which the following is a
specification.—

My invention relates to reproducers for
phonographs and other sound reproducing

‘apparatus and my principal object is to pro-

vide a device of this character whereby an
improved quality of reproduction can be ob-
tained.

It has heretofore been customary to con-
nect the tail of the stylus lever to the dia-
phragm by means of a rigid metal link.
This structure is objectionable in that the
diaphragm cannot move quickly enough to
permit the stylus to.remain in engagement
with the record groove so that the stylus
jumps over the forward walls of the deep
indentations and after striking the bottom
of the indentations rebounds from the rec-
ord and causes the production of sharp un-
pleasant sounds. Slight defects in the rec-
ord furthermore. cause the transmission to
the diaphragm of objectionable weak
sounds, and the suddenness or abruptness
of the sound waves causes the emission of
sharp metallic sounds. Furthermore it is
impossible to form a metallic connecting
link perfectly straight; and as the weight
used with reproducers is never sufficient to
straighten out the flat bow.commonly found
in such a link, the vibration of the stylus
lever produces. therein local vibrations
whereby the loudness and accuracy of the
reproduction are greatly impaired.

-'T have found that the above defects may
be remedied by employing an elastic resili-
ent connection, such as a cotton string to
connect the stylus lever to the diaphragm.
Such a connection is of very small weight,
and therefore responds readily to the elastic
power stored therein to hold the stylus con-
tinuously in engagement with the record
groove. It also through its short elasticity
absorbs the objectionable weak sounds men-
tioned above and diminishes the suddenness

and abruptness of the sound waves so that a |
very pleasing mellow tone is ‘obtained. By,
.choosing & connection of proper elasticity

and diameter, and properly adjusting the
length ‘thereof, the quality of the reproduc-

tion may obviously be varied at will. As

‘a weight of small mass is sufficient to hold

my improved connection taut, the objections
due to the curved form of metal links are
eliminated. : :

My invention furthermore comprises an
improved diaphragm of such lightness and
flexibility that the weight of the reproducer
and the consequent wear on the record.can
be materially decreased.

. Other features of my invention are an
improved connection between the dia-
phragm and stylus lever whereby the dis-

-tortion of the diaphragm during the repro-
-duction of the record is prevented, and an

improved mounting for the stylus lever
whereby the same is caused to more readily
and faithfully track the record groove.

Further objects of my invention will ap-
pear more fully in the following specifica-
tion and appended claims. )

In order that my invention may be better
understood, attention is hereby directed to
the accompanying drawings forming part
of this specification and in which— :

Figure 1 is a side elevation partly in sec-
tion showing a reproducer embodying my

invention; Fig. 2 is a bottom plan view

thereof; Fig. 3 is a front elevation showing
a detail of comnstruction; TFig. 4 is an- en-
larged central vertical section showing an-
other detail of construction; Fig. 5 is a
view similar to that shown in Fig. 4 of a
modification; and Fig. 6 is a side elevation
of another modification. ‘

In all the views, like parts are desig-
nated by the same reference numerals.

The sound box comprises an annular mem-
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ber 1 having an extension 1’ and an upper -

cenical member 2 provided with a neck 2/,
the periphery of the member 2 being secured
between two rings 8 and 4, threaded into
the interior of the’ annulus 1. The dia-
phragm 5 is mounted between rubber gas-
kets 6 and 7 which in turn are secured be-
tween the ring 4 and a third ring 8 threaded
into the bottom of the member 1. The stylus
9 is mounted in a lever 10 rotatably sup-
ported on a pivot 11 which is mounted at its
ends in spaced bearings 12 projecting down-
wardly from the lower surface of the weight

‘13. " In order to prevent the record from

throwing: the stylus lever and stylus side-
wise on its pivot, and thus. emitting objec-
tionable foreign sounds, I make the bearing

95

100

105

116



2

of the said lever of considerable width,, pfef~
erably substantially as wide as the tracking

. arm of the lever is long, a sufficient width

10

being preferably obtained for the bearing
by providing the lever with laterally offset
or projecting portions through which the
pivot 11 passes, as shown. As clearly shown
in Figs. 1 and 2, T make the weight 138 of
considerable length and mount the same at a
considerable distance -from the place at

which the stylus lever is secured thereto,

thus providing a structure wherein the

, pivotal movement of the floating weight in

15

following the irregularities of the record is
very slight; so that the said weight, by rea-
son of the increased leverage obtained, is

“readily adjusted by the stylus in tracking
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the record groove. Thq floating weight is
connected to the outer end of the extension
1’ in the following manner: A spring 14 or
other suitable elastic member is secured at
its forward end by means of screws 15 to
the rear end of thé weight 13, washers 16
being inserted between the heads of the said

screws and the spring 14. At its opposite

end, the spring 14 is secured by screws 17
to a headed pivot member 18 loosely
swiveled in a vertical opening in the outer
end of the extension 1”. The numeral 19
represents washers inserted between the
screws 17 and- the head of the member 18,
and the numeral 20 a nut for securing the
pivot member 18 in place. The swiveling

* or pivoting of the floating weight as de-
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scribed above permits the stylus to track

close to the center of the record groove and

thus eliminates objectionable pressure on

the sides of the record groove.

The elastic spring connection described
above is evidently free from objectionable
looseness such as is practically unavoidable
in the ordinary pivot joints emploved for
mounting. floating weights, it being prac-

- tically very difficult to make a small pivotal
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connection tight without binding.

Secured to the front of the floating weight,
is a loop 21 having an upper portion 22 in
the shape of an inverted V, this latter por-
tion being adapted to be engaged by a pin
22 secured to the front of the member I to
center and support the floating weight when
the reproducer is raised from operative
position. - '

The diaphragm 5 is made of a very light
and flexible material so that it is possible

- to reduce the weight on -the stylus and thus

diminish the wear on the record and

“cause a more faithful production from
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the record. The body portion of the dia-
phragm is preferably built up of a number
of layers of elastic fibrous material, sheets 23
of Japanese paper about .001 of an inch
thick being. preferably employed. These
sheets are thinly lacquered, then placed in

-the air to dry, then assembled together to

1,085,621

the required thickness, and finally cemented
into a unitary structure by the application
of heat and pressure. A suitable thickness

for a diaphragm two inches in diameter is .

.005 of an inch. To this body portion is se-

70

cured by shellac or other suitable means, a -

center piece 24 of cork or other suitable

‘elastic yielding material. This center piece

24 is made comparatively thick at the center,
tapers off toward its edge, and covers a large
portion of the area of the diaphragm. .For

. a diaphragm two inches in diameter, I have

found that the center piece should be about
one-eighth of an inch thick at the center,
and about one and one-half inches in di-

80

ameter. ‘The curvature of the outer surface

of the center piece 24 should be such that
substantially the whole body portion of the
diaphragm flexes into a spherical shape dur-
ing the vibration thereof by the stylus.

Such a diaphragm as described above not
only has elasticity as a whole, but it is made
of a material which is internally highly
elastie, thus requiring a minimum of power
to set it in motion. . The diaphragm is
further advantageous as it is stable and
does not change with use, the whole dia-
phragm being extremely light in weight
compared with those in general use, and
being at the same time by reason of the em-
ployment of the relatively thick center piece
free from strains which permit local bue-
kling when vibrations of great amplitude
are emitted.

Another improvement contemplated by
my invention is the substitution of an elas-
tic, resilient, non-metallic member, such as
a cotton cord 25, for the commonly employed
metallic connecting link between the stylus
lever and the diaphragm. This cord, as
shown in the drawing, is connected at its
ends by light flexible wires 26 and 27 or
other suitable means to the tail of the stylus
lever 10 and to the link 28 respectively. The
link 28 fits closely in a vertical opening in a

cup shaped cap or bridging member 29

which is-secured to the upper face of the
diaphragm by shellac or any other suitable
means and extends across and a’substantial
distance above the central opening 29’ pro-
vided in the diaphragm, a similar opening
being formed in the cork member 24 imme-
diately below the opening 29’.

" As shown in Fig. 1, the upper portion of
wire 27 is connected for universal movement
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to the lower portion of the link 28 substan-

tially at the center of the diaphragm 5. By
the term “center ” as herein employed with
reference to the diaphragm, Ip meéan the
point on the central axis of the diaphragm .

-midway between the faces of the body por-

tion of the diaphragm. With the construc-
tion herein disclosed the “center” of the
diaphragm will be located midway between -
the extremities of the opening 29/. By con-
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necting the cord 25 to the diaphragm in this
manner, the power is so applied to the dia-
phragm that there is no distortion of the
diaphragm when the connecting member 25
is inclined to the axis of the diaphragm, such
distortion being unavoidable if the connect-
ing member is connected to the diaphragm
above or below the center or otherwise ec-
centrically thereof. The cup shaped cap 29
is preferably made of a hard matérial such
as ivory and is formed with a large lower
surface in engagement with the diaphragm,

so that there is no local compression of the:

said member or the diaphragm and no loss
of amplitude in the vibration.

As hereinbefore stated, the employment of
an elastic resilient non-metallic connection
such as the cord 25 for transmitting the vi-
brations of the stylus lever to the diaphragm
serves as a means of mellowing the tone of
the diaphragm and improving the quality

of the reproduction, the quality being read-.
_ ily controlled by using a connection of suit--
able diameter and elasticity and by properly.
adjusting the length of the conneetion. Such,
a connection is sufficiently light to respond.
rapidly to the elastic power stored therein:
by the floating weight and thereby causes
the stylus to more accurately track the rec-

ord groove than if the same were joined to
the relatively slowly moving diaphragm by

.a rigid connection. Inmy invention as above

disclosed, both the diaphragm and the con-

' nection 25 serve through the tension im-
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parted thereto by the floating weight to hold
the stylus in-engagement with the record, so
that a very faithful reproduction is ob-
tained.

In Fig. 5, I have shown a modified means

for connecting the cord 25 to the diaphragm.
A piece of wire bent to form a loop 30 at its
lower end, is twisted as shown at 31 and
passed through the vertical opening in the

cap 29, being then bent down upon the top
of the cap as shown at 32. The loop 30 is of

sufficient size to bear upon the lower surface
of the cap 29, and the upper portion 32 of
the wire 1s secured to the top of the cap by
a mass 33 of shellac in which the said upper
portion is embedded. A ring 34 gripping
the upper end of the cord 25 therein is sus-

. ‘pended from the loop 30 by a wire loop 35
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which passes through the loop 30 and is se-
cured at its ends to the sides of the ring 34.

In Fig. 6, I have shown a vertically dis-
posed sound box 36, having a stylus lever 387
pivoted to ears or lugs 38 projecting from

the side of the sound box, the lever being

provided with an offset portion 39 support-

ing the stylus 40 and extending under the

sound box. With this econstruction, the

weight of the sound box holds the elastic. |

resilient cord 25 under tension and thereby

causes the stylus to accurately track the

"-pecord.

-

Many modifications, in addition to those
described above, may be made in’ my inven-
tion, and I wish, therefore, not to be limited
to the exact details shown and described.

What I claim as new and desire to pro-
tect by United States Letters Patent is as
follows:

1. As an article of manufacture, a dia-’

phragm composed of a plurality of super-

posed sheets of Japanese paper united into

a unitary structure,
seribed. i
2. As an article of manufacture, a dia-
phragm composed of a plurality of super-
posed sheets of Japanese paper united into
a unitary structure having secured thereto
an elastic yielding member located concen-
trically with one of the faces of the said
structure, and extending into proximity to
the periphery thereof, the said elastic mem-
ber being of decreasing thickness from the
center to the periphery thereof, substantially
as described.. ' '
- 8. In a device of the class described, the
combination of a diaphragm, a support
therefor, a floating weight, a stylus lever
supported thereby, means for connecting
said stylus lever to said diaphragm, and re-
silient ‘means - for securing said weight to
said support, said weight being arranged to
place said connecting means normally under
tension substantially as described.

4. In a device of the class described, the
combination with a diaphragm, a support
therefor, a floating weight, a stylus lever
mounted on said floating weight, means for
connecting said lever to said diaphragm,

substantially as de-

.| and resilient means for connecting said

weight to said support, said last named
means being mounted to permit lateral
movement of said floating weight, substan-
tially as described.
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5. In a device of the class described, the -

therefor, a floating weight, a stylus lever
supported thereby, means for connecting
said- stylus lever to said diaphragm,.and
means comprising a flat spring for se¢uring
said weight to said support, said weight be-
ing arranged to place said connecting means
normally under tension substantially as de-
scribed. ) ' S <

6. In a device of the class deseribed, the
combination of a diaphragm having a cen-
tral opening therein, a member separate
from said diaphragm, mounted thereon, and
forming a bridge across and at a substantial
distance above said opening, securing means
connected to said member and extending
into said opening, a stylus lever, and con-
.necting means between said securing means
and said stylus lever, said connecting means
being connected to said. securing means at

the center of said diaphragm, substantially
.as deseribed. : S

combination of a diaphragm, a support -
110
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