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UNITED STATES PATENT OFFICE.

EDWARD E. CLEMENT, OF WASHINGTON, DISTRICT OF COLUMBIA,
ASSIGNOR TO THE DEAN ELECTRIC. COMPANY, OF ELYRIA, OHIO,

A CORPORATION OF OHIO.

. TELEPHONE-TRANSMITTER.

Nec. 8_26,542. - Speciﬁca.tion.- of Letters Patent. | Patented July 24, 1906.
| Application filed May 17, 1904, Serial No. 208,338. .

To all whom 1t maiy concermn:

- Beit known that I, Epwarp E. CLEMENT, a
citizen of the United States,residing at Wash-

ington, in the District of Columbia, have in- |

vented a certain new and useful Improve-
ment in Telephone-Transmitters, of whith
the following 1s a specification, reference be-
img had therein to the accompanying draw-
Ings. o
My imvention relates to telephone-trans-
nitters, and particularly to that type of

ecranular transmitters commonly known as |

the ‘‘solid back.” "Instruments of this type

‘have two distinguishing characteristics, one

being that the electrodes and the granular
material between them are inclosed 1n a cup
or chamber -of small diameter as referred to
the main diaphragm -and the second being
that the back electrode is solidly and rigidly
supported. A third characteristic feature
which was found in the original solid-back

instruments was that of having the cup or |
‘chamber carried upon and integral with the
support for the back electrode. The latest

and best designs, however, do not possess

this feature, support for the chamber. being

either the bridge or the diaphragm indiffer-

ently, the principal point ¢f identity in all

being the rigid mounting of the back elec-
trode. - | | o

My present invention joins features of both
the early and the late devices, in that while
the back electrode 1s rigidly secured to the
bridge the containing cup or chamber vi-

brates with the diaphragm, although not

supported thereon. ..

- Tt is the object of my invention to elimi-

nate points of weakness and defects which
have %ea'n shown to inhere in the transmit-
ters heretofore used and to produce an in-
strument that will be economical to manu-
facture, convenient to assemble, and of a
high and unitorm efliciency. '

il -

[ 3

A further object of my invention is to pro-

duce an instrument that shall be particu-

larly suitable for use on common battery-

circuits. L _;_
Apart from the consideration of resistance,
the size of the chamber, and the amount of

filling, there are several points to be taken

~into account in common battery-work that
~are Immaterial where local-circuit transmit-

ters only are in question. For instance, it is | phragm from the rear or the like, with the

—

desirable that exposed. circuit - terminals

‘should be avoided and that the main circuit

should not be connected in any way with the
frame or shell. If possible, connection to
the movable electrode should be effected

‘without going through the diaphragm, and

all connections should be solid and substan-
tial, having ample current-carrying capacity
to prevent possible burn-outs. |

n order to obtain my objects, as will be

noticed upon reading my detailed descrip-
tion, 1 have departed from convention in at
least two standard parts—viz., the dia-
phragm and the electrode-chamber. 1 find
that the changes I have made produce very
marked results in the way of increased vol-

ume of transmission and much greater sern-
sitiveness. A large part of this improve-

ment I ascribe to my peculiar form of dia-
phragm. In almost all transmitters in use

rior to my invention the diaphragm has

een a flat circular piece of metal, formerly
of iron and now usually of aluminium, with
each surface an unbroken plane. A rubber
band is usually stretched about its periphery
for a double purpose—first, toinsulate the dia-
phragm from the frame, and, second, to
slightly compress its edge, and thereby pro-
duce a buckle in the center to put it under
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tension. It should be stated that a dia- -

phragm free to vibrate, held but not clamped
at the edges between the limits of its ampli-
tude of vibration, has a certainswing between
what may be called the ‘‘dead-points,”” there

being neither compression nor tension strains
upon either skin. As the diaphragm swings

one way driven by the vibration of the volce
it absorbs energy for its return swing, and
although in a sense the speech vibrations
directly assist it in this return motion, yet. 1t
is principally the stored energy that swings

it back from the dead-points and to its for-

ward limits. The main losses in the dia-
phragm motion are those due to inertia and
air resistance, and these produce their maxi-
mum retarding effect during the swing be-
tween the dead-points.

Without having stated the problem in the
terms I have used others have proposed to

put diaphragms under tension. This they

"have done, however, by providing springs

sticking up in front or forcing out the dia-
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result that the damping effect usually low- | embodying my design. Fig. 2 is a rear view

ers the efficiency of the instrument more | thereof with the shell removed. Fig. 3 is a

than the tensioral arrangement has raised it. | detail view of the front side of the bridge, the

I have found that the same or a better result | latter being removed from the transmitter to

- 5.1n the way of putting the diapbragm under | show the insulated contact-spring and there- 70

tension or “‘stiffening’’ it may be attained | sistance-button. '

without any excessive damping, and this by | Referring to the drawings, A is a circular

means inhering in the diaphragm itself, so | frame or front plate flanged upon its rear

| that subsequent to its manufacture no fur- | side, provided with a bearing-face a for the

to ther adjustment is required than that ordi- | diaphragm D and recessed as usual over the 75
narily:given in assembling. I take my dia- | diaphragm at a’. Seated upon this face is
phragm, which is preferably of .aluminium, | the diaphragm D, which I will presently de-
and in the center thereof produce an aperture | scribe, and reaching across this diaphragm,
not quite large enough to admit.the lg’ody of | somewhat to the rear thereof, lies the bridge

:5 the cup or resistance-chamber I propose | B, secured at its extremities to opposite sides 8o
using. I then subject the diaphragm to a | of the front plate by the screws b &’. I have

~process of forming, during which the metal | shown this bridge as a finished casting; but it
1s_preferably worked toward the center to | may conveniently be punched and formed
slightly and uniformly thicken the edges | out of sheet metal of considerable thickness.

20 around the central aperture. These edges | At its middle point the bridge is perforated 8s

- are then formed up into a circular flange or | with an opening through which extends
collar upstanding from and substantially | with ample clearance the boss or collar 5 on
%erpendicular to the plane of the diaphragm. | the plate 5. This plate is solidly secured to-

n so forming up the edges they are expand- | the bridge by means of the bushed screws 8°,

25 ed, and thereby again reduced in thickness, | tapped thereinto. A sheet of hard rubber, go
the diameter of the central aperture being at | mica, or other suitable material m Insulates
the same time increased until it is targe | the plate b* from the bridge. '
enough to admit the resistance-chamber. Thediaphragm D, as I have already stated,
This cup or chamber is afterward introduced | is' centrally perforated at d, and the edges

30 upon the flanged side of the diaphragm, so | around the aperture are formed up into a g3
that the edges of the flange rest against a | flange or collar &’. Around the periphery of
shoulder or flange upon the cup, and the bot- | the diaphragm a rubber band or gasket 2 is
tom of the cup lies flush with the outer face | sprung, and the usual side springs d* extend
of the diaphragm. In assembling the cup is | out from the flanges of the front plate, with

35 mamtained in this position by a supporting- | their sleeved extremities resting on the rub- 1oo

~stem passing through the bridge of the trans- | ber gasket to hold the diaphragm in place.
mitter and is pressed against the diaphragm | Within the aperture of the diaphragm,
by suitable springs, which serve to some ex- | with its ‘bottom .Aush with the front face
tent as dampers and also to complete the elec- | thereof, lies the cup C, containing the resist-

40 trode-circuit. . - | ance-varying -elements of the transmitter. 105

My electrode chamber or cup differs from | This comprises the thin light metal body ¢, |
those usually employed, in that it contains provided with an annular ﬁange or shoulder
but one electrode, the bottom of the cup | ¢, upon which rests the mica auxiliary dia-
itself serving as the other. Saving thus the |- phragm F, clamped to the cup around its

45 thickness of an electrode-plate and.its carbon edge by the threaded ring . This mica dia- 110

face in the depth of my chamber, I also gain phragm or disk F is centrally perforated to
in. another way—viz., by rendering the body | receive the stem e of the electrode-plate E,

of the cup or chamber more sensitive as an | which passes through the twin clamping-

- -auxiliary to the main diaphragm, and that in | plate ¢’ and the hollow stud ¢®, recelving the

50 the central position, where the amplitude of | nut ¢ outside the end thereof, by which the 15

- vibration is always the greatest. | parts are drawn together to clamp the mica
~In order to keep the main circuit entirely | disk firmly between them. The stud e? lies
separate from the frame or shell of the trans- | in the aperture 1n the collar 5 b* and when
mitter, I insulate one side of the electrode- | adjusted therein is securely held by the set-

55 cireuit, as usual, by springing a rubber band | serew s. (Shown in Fig. 2.) 120
arounda the edge of the diaphragm, and the The electrode E is carbon-faced and of
other side I protect by completing the con- | course in the operation of the instrument re-
nections through the springs already re- | mains fixed, inasmuch as it is supported upon
ferred te, mounting these springs on an'insu- | the bridge B. The opposing electrode is the |

6o lated post, and by insulating with rubber or | bottom of the cup itself, (indicated at ¢*) and 12¢
mica the metal collar or boss which receives | this I plate with gold in order to insure a high

~ the stud of the back electrode. and uniform conductivity without danger of
- My invention is fully illustrated in the ac- | deterioration. Granular carbon ¢t is intro-
companying drawings, wherein— ‘| duced within the chamber, and as the elec-

65  Figure 11s a sectional view of a transmitter | trode E is of a smaller diameter than the 30
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“ chamber it constitutes a piston, leaving space

IO

_[5

for expansion all around it.

" Tt-will be observed that the body of the cup

¢ is in mefalli¢” connection with the dia-
phragm, but’1s insulated from other parts ot

the instriment. “In order to complete the
. . R e L 1 L o A
circuit.. .thereto, 1. provide the contact-

springs P, ‘'supported on the bridge and se-
cured thereto by the screw-bolt p, which 1s

insulated by suitable bushings and by an ex- ;

tension of the same plate which underlies the
collar b The springs P are formed from
one integral piece of spring metal in substan-

tial U shape, the bolt p passing through the

horizontal connecting member. The ex-

tremities of the springs straddle and rest

upon the opposite edges of the threaded ring
£, which being metallically connected with

~ the top of the cup-c¢ completes the circuit

20

25

30

from the springs thereto. This arrangement
1s clearly shown in Fig. 3. '

The electrode-circuit completed extends

from the screw-post » through the springs P

to screw-ring f, flange ¢/, cup ¢, inner face c?,

through the granular carbon to electrode E,
through stems ¢ and stud ¢* to the collar and
boss b b*. Thus the current-carrying circuit

is absolutely distinet from the shell or frame

of the instrument. - .
The operation of my. transmitter is suffi-
ciently apparent from the description; but 1

- may note that vibrations due to sound-waves

35

are not by any means limited to the dia-
phragm. It is quite true that this vibrates
and by the pressure of its flange against the
flange ¢” of the cup vibrates the latter and

 thereby communicates more or less pressure

490
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to the granular carbon; but 1t 1s also true
that the cup ¢ vibrates of itself, and this not
only as a whole, but also probably in the

sense of bending and distorting its bottom.

All the effects thus produced reinforce each

other, and the inner flange around the open-
ing in the diaphragm insures a condition oi.

constant tension in the latter which elimi-

nates the dead point or peints from consider-

ation. - | o

It should be noted that I have shown the
cup ¢ lined as to its side walls with paper ¢’
This 1s not absolutely essential; but I find it
advisable, insuring that the current - path
between the electrodes shall be constant in
length. | T

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. In a telephone-transmitter a support--

ing frame or plate, a diaphragm carried there-
on, a eentral aperture being produced in said
diaphragm, a resistance cup or.chamber 1n-
dependently supported within said aperture
with its outer face substantially flush with
the outer face of the diaphragm, and direct
connection between said diaphragm and cup,
an electrode extending into said cup and nig-

]

| Supp

i

idly held with respect thereto, substantially
as described. | N -

9. In a telephone-transmitter a support-
ing frame or plate,a diaphragm resting there-
on, said diaphragm being centrally apertured
and having its edges around the aperture

chamber fitting within the aperture and sup-
ported against said flange, an electrode with~
in and vibrating with the cup and the dia-
phragm, a piston-electrode extending into
the cup or chamber and rigidly supported
with respect thereto, together with granular
carbon in said chamber, and means to com-
plete a circuit therethrough, substantially as
described. B | - |

70

formed up into an annular flange, a cup or

75

30

3. In a telephdne%r&nsmitter a support- '
ing frame or plate, a diaphragm resting there-- -

on, said diaphragm being centrally apertured
and having its edges around the apertures
formed up into an annular flange, a flanged
cup having its body within the aperture and
its flange against the diaphragm-flange, an

electrode within and vibrating with the cup, '-

a second electrode rigidly supported with re-
spect to the first and extending into the cup,
an auxiliary diaphragm extending about said
second electrode and clasping the mouth of
the cup, and granular material between the
electrodes, substantially as described.

4. In a telephone - transmitter, a dia-

90

hraecm. an annular flance formed 1n said -
b . .

diaphragm, an electrode indegendently SUup-
ported so as to be vibrated by said flange,
and a second electrode rigidly fixed with re-
spect to the first, substantially as deseribed.

5. In a telephone - transmitter, a dia-
phragm, a flanged aperture therein, a flanged
cup/lying in the aperture with its bottom
flush with the face of the diaphragm, an elec-
trode fixed in the cup, a second e%ectrode en-
terin% the same but separately supported, a

¢

second electrode and clamped around its
edges to the periphery of the cup, and granu-

109

105

mental diaphragm connected to said :

110

lar material in the cup, substantially as de- -

seribed. U

- 6. In a telephone - transmitter, a dia-
phragm formed with an annular flange, an
electrode separate from but lying within
said flange, unsupported thereby, and vi-
brating with the diaphragm, a second elec-
trode fixed with respect to the first, granular

115 -

carbon between the electrodes, and means to -

| confine the same, substantially as described.

7. A diaphragm for acoustic 1nstruments
provided with 2 stiffening rib or flange hav-
ing its outer edge open and disconnected.

- 8. A diaphragm for acoustic 1nstruments
provided with an open annular stifiening
flange or rib. B -

9. A diaphragm for acoustic instruments
provided with an aperture and a stiffening-
flange having its outer edge open and discon-
nected. o

120
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- 10. A diaphragni for acoustic instruments
provided with an aperture surrounded by a
stiffening-flange, said flange having its outer
edge open and disconnected. N
- 11. A sounding-diaphragm for acoustic in-
struments provigfed' with a central aperture
having its edges formed up into a stiffening-
Hlange, substantially as described.

12. A diaphragm for acoustic instruments

e

e a— ————

provided with an annular stiffening-flange
defining the walls of a hole, -said stiffening-
flange adapted to move an electrode.
In testimony whereof 1 have affixed my

signature in presence of two witnesses.
; EDWARD E. CLEMENT.
- Witnesses:

TrosMas DURANT,

(r. Ml ARLAN. -

10 !
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