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To all whom it may concern :
Be it known that I, GEORGE ¥. MILLIKEN,
acitizen of the United States, residing at Bos-
" ton, in the county of Suffolk and State of Mas-
¢ sachusetts, have invented eertain newand use-
ful Improvements in Telephonic Transmitters,
of which the following is a specification.

Myinventionrelatestocertainimprovements
in thatclass of telephonie transmitters, techni-

10 cally termed *variable-contact” telephounes or
microphones, which are employed for convert-
ing sonorous vibrations into correlative nundu-
lations, produced by variations in the strength
of an electric current. This result is effected

15 by interposing in the circuit an imperfectly-
conducting medium, the actual conductivity of
which varies in proportion to the pressure ex-
erted thereupon through the mechanical agency
of a diaphragm acted upon by the sonorous at-

20 mospheric vibrations. In telephonic transmit-
ters of this construction more or less difficulty
hias hitherto been experienced in so applying
the mechanical foree of the diaphragm to the
variable resistance that the strength of the cur-

25 rent traversing it shall be caused to vary in
exact proportion to the movements of the dia-
phragm, and shall be unaccompanied by irreg-
ular and extraneous variations due to the frie-
tion of the interposed mechanism and other

30 like caunses. _

The objeet of my invention is to introduce
an artificial resistance into the cireuit trav-
ersed by the electric current, and to subject it

" to variations of pressure strictly proportionate
35 to the vibrations of the diapliragm, but to pro-
duce this result by mechanical vibrations hav-
ing an amplitnde much greater than those of
the diaphragm.

Inthe accompanying drawings, Figurelrep-

40 resents a vertical longitudinal section of a tele-
phonic transmitter embodying my improve-
ments, and the remaining fignres represent in
outline certain moditied forms of construction.

Referring to Fig. 1, A represents a base or

45 standard for supporting the mouth-piece B and
other parts of the transmitter. A diaphragm,
C, of thin metal, membrane, or other suitable
flexible material, is supported at its edges

(No model.}

against the frame surrounding the mouth-picce

B, its center being left free to vibrate in front so

of the central opening, @, of the month-piece.
Affixed to the center of the diaphragm by a

serew, ¢!, or other suitable means, or main-

tained in contact with the diaphragm,is a

small block, ¢, of insulating material, such as 55

hard rubber. Two parallel grooves, ¢ are cut

in the face of the block ¢, into which are. re-

spectively inserted the ends of two flat strips,

D and E, of brass or other flexible and resil-

ient conducting material, The opposite ends 6o

-of the springs D and B are supported in par-

allel grooves in a second block of insulating
material, g, which is held in a position oppo-
site or nearly opposite to the center of the dia-
phragm C by means of a flexible upright arm, 63
(+, which is supported from the frame A by a
post, H. At the center of the length of these
springs are mounted carbon buttons d and e,
normally pressed lightly against each other by
means of the resiliency of the springs. The 7o
latter are normally deflected from a directline
between their points of support by means of
an adjusting-screw, f; mounted upon a stand-
ard, I, and which acts to force the flexible arm

G and supporting - block ¢ toward the dia- 75
phragm. The springs D and E are both de-
flected in the same direction from a directline
joining their respective extremities, and are
preferably constructed of unequal length, so
that the normal flexure of the one will exceed 3o
that of the other. Hence the space interven-
ing between their centers will be greater than
that between their 1espective ends. Any ap-
proximation of the supporting-blocks ¢ and g
toward each other will thus inerease the de- 85
flection of the springs, aud at the same time
diminish the distance between their centers,
thereby increasing the pressure between the
carbon buttons d and ¢, and vice versa.

The springs D and 1 are electrically insu- go
lated from each other, except at the point of
contact of the carbon buttons dande. Oneof
these springs, D, is connected through a wire,

1, and binding-post X with a battery, while the
other spring, I, is connected through a wire, 95
2, and binding-post I with the return-wire.
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It will now be understood that whenever the ] the pressure in this instance being adjustable

diaphragm C is caused to vibrate the direct to-
and-fro motion of the same will produce pro-
portionate lateral vibrations of the springs D
and Ii, and these vibrations will, up to a cer-
tain point, necessarily be of much greater am-
plitude than the correspouding vibrations of
the diaphragm. Thelateral movements of the
springs D and I, by varying the pressure upon
the carbon buttons, will vary the resistance
offered to the eclectric current traversing the
wires 1 and 2 at the point of contactand canse
undulations in that current corresponding to
the sonorons vibrations which actuate the dia-
phragm. These undulations or variations in
strength of carrent may be transmitted overa
line-wire and again converted into sound vi-
brations by means of any sunitable telephonic
receiverof well-known construction, either with
or withont the interposition of an induction-
¢oil, as circumstances may render desirable,

Itshould be observed that the radius of curv-
ature in the springs D and B does not vary in
direct proportion tothe variationsin thelength
of the chord which subtends the arc formed by
the spring.  Thelength of the radius increases
less rapidly as itsratiotothe chord diminishes,
Henece the actual pressure exerted upon the
carbon contact-surfaces by the vibrations of
the diaphragm may be adjusted with reference
to the amplitude of the latter by varying the
normal detlection of the springs by means of
the adjusting-serew f.  The same effect would
be produced by varying the relative lengths of
the springs.

In Fig. 2 is represented a modified form of
my invention, in which the upper spring, D, is
replaced by a spring, I, secared at one end
ounly and independent of the diaphragm, and
which exertsaconstantpressure uponthelower
spring, I, through the carbon buttonseand d.

In the construction represented in Fig. 3 the
pressure-springs areattached tothediaphragm
at points equidistant and diam®trically oppo-
site from its center, and are attached at their
opposite ends to a block, ¢/, in a like manner.
The normal deflection of each spring in this
modification is toward the axial line, and the
vibrations of the diaphragm vary the pressure
exerted upon the carbon buttons in the same
manner as hereinbefore deseribed with refer-
ence to I'ig. 1.

Figs. 4 and 5 represent different devices for
supporting the upper carbon button. In the
former it is supported by a helical spring, d,
which exerts a slight downward pressure, and
in the latter upon the end of a pivoted arm, @3,

by means of a weight, d*, movable along the
arm to a greater or less distance from its ful-
crum.

In Fig. 6 I bave shown a construction in
whieh two flexible springs are snpported, as in
the first instance, between the diaphragm and
the flexiblearm, butare detlected in opposite di-
rections from the axial line of the diaphragm.
The operation of the instrument when con-
structed in this form is similar to that herein-
before described in connection wich Fig. 1, ex-
cept that the vibration of the diaphragm in the
direction of the springs causes a decrease of
the pressure upon the contact-surfaces, while
its vibration in the opposite direction increases
in the pressure. ‘

I claim as my invention—

1. The combination, substantially as herein-
before set forth, of a diaphragm, a carved flexi-
ble spring, one end of which bears against the
vibrating portion of the diaphragm and the
other against a stationary support in line with
the axis of the diaphragm, a contact-surface
mouanted upon said spring at a point interme-
diate between its poiuts of support, and a sec-
ond contact-surface mounted upon a yielding
support.

2. The combination, substantially as herein-
belore set forth, of a diaphragm, two curved
flexible springs, each of which bears at one end
against the vibrating portion of the diaphragm
and the other againstastationary support, and
twoadjacentcontact-surfaces, mounted respect-
ively npon said springs at points intermediate
between their points of support. .

3. The combination, substantially as herein-
before set forth, of a diaphragin, one or more
curved flexible springs bearing at one end
against the vibrating portion of the said dia-
phragm and at the other against a stationary
supportin line with the axisof said diaphragm,
a contact-surface mounted upon one of said
springs at a point intermediate between its
points of support, a second contact-surface
mounted upon a yielding support, and means
foradjusting the distanceofsaid stationary sup-
port from the diaphragm,whereby the normal
curvature of the spring or springs may be in-
creased or diminished.

In testimony whereof I have hereunto sub-
seribed my name this 8th day of February, A.
D. 1882,

GEORGE F. MILLIKEN,

Witnesses:

LEiMeER P. Hows,
MARY A. FRENCH.
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