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- Application filed February 27, 1884, (No model.)

To all whom it may concerw:

Be it known that I, WiILLIAM B. HALE, a
citizen of the United States, residing at Wash-
ington, in the Distriet of Columbia, have in-

vented certain new and unseful Improvements.
in Electric Telephonic Transmitters, of which

the following is a specification, reference being
had therein to the accompanying drawings.

My invention relates to improved means for
varying the contact between the current-va-
rying electrodes in that class of electric tele-
phonic transmitters commonly known as ‘‘va-
riable contact’’ telephones or microphones.

The main object of the improvement is to
cause electrical' ecurrents having an extended
range of variation to traverse a main line as
the effect of sounds, and to cause the repro-
duetion of such sounds.loudly and clearly in
one or more receiving-telephones in such main
line. This object is accomplished primarily
by causing the vibrations of the diaphragm of
such a transmitter to act mechanically upon
the opposite contacting electrodes through in-
termediate levers in such manner as to inter-
mittingly press said electrodes against each
other with a movement corresponding to the
vibrations of the diaphragm, but of greater
amplitude, whereby is effected an extended
range of variation of contact between said-elee-
trodes, and a consequent and corresponding ex-
tended range of variation in the current on the
eircuit in which said electrodes are included.
A further object is to cause the vibrations of
the diaphragm, amplified in trapsmission,. to
act through mechanical eonnections upon the
opposite contacting current-varying electrodes
in such manner asto alternately and positively
inerease and relax their pressure toward each
otherin contradistinction to the hitherto prac-
ticed mode of increasing the pressure posi-
tively and allowing the relaxation to occur by
the recession of one electrode.

Another object of the invention is to cause
the diaphragm to act upon the opposite con-

tacting electrodes in such manner through in-

termediate mechanism as to vary the area of
their contacting superficies in direct propor-
tion to their variations of pressure. .

In the accomplishment of its objects the in-
vention consists in certain novel combinations

as shown.

of devices and modes of operation which will
be hereinafter particularly described with ref-
erence to the accompanying drawings, in
which-— :
Figure 1 is a vertical section of the case,
mouth-piece, and diaphragm of a transmitter
construeted according to my invention, the
interior parts being shown in full lines. Fig.
2 is a top view of the contacting current-vary-
ing electrodes. ,
The letter X indicates the inclosing-casing,
having in its front wall a circular aperture, &,
in front of which a diaphragm, A, and mouth-
pieceaaresecured inthe usual manner. With-
in and upon the bottom or floor of the casing
stand two metallic standards, I and I, the
former having its upper end curved slightly
toward the diaphragm. To the top of this
standard is pivoted a lever, C, having 2 long
arm extending upward and ashort arm down-
ward from its pivot,while to the top of stand-
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ard Eispivoted the lower extremity of an up- .

wardly-projecting lever,C. These levers have
fastened to their tops, respectively, the elec-
trodes I and K’, which have their facing sur-
tacesbeveled wedge-likeand inlapping contact
with each other. These electrodes are pref-
erably made of carbon, such as is used for bat-
tery-plates and other electrical purposes, and
4re held in yielding contact with each other
by the elasticity of the metallic levers cC
when they are lapped and the levers upright,
These levérs are held upright by
being pivotally connected with theprongsband
¥, respectively, of a forked arm, B, projecting
from and secured to the center of the dia-

‘phragm A. The prong b is the longer of the

two, and is pivoted to the lower end of the
short arm of lever C,while the prongd’ is piv-
oted to a non-conducting lug, », rigidly fast-
ened to the lever ¢/ between its pivot and its
upper or electrode-bearing end. The arm B
is split horizontally for a portion-of its length
from its forked end, asshown at s, in order
thab the forks b and b’ may be sprung slightly
away from each other under sbrain and resume
their normal positions when the strain is re-
moved. Power for moving the levers C and
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¢’ is applied through the prongs b and b, and -

as the levers are connected or linked together
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by the prongs and arm B, they must move
simultaneously. In the present instance the
lever C is of the first class, and the lever ¢/ of
the third class, and when the arm B is moved
in the direction of the arrow, the prongs will
swing the levers C and (7, so that their elec-
trodes at their upper ends will be pressed to-
ward each other.endwise, and their wedge-like
shape causes an increase of pressure between
them as they are thus moved, as well as an
increase of their lapping surfaces. When the
arm B 'moves in the opposite direction, a re-
verse movement of the electrodes takes place
with a corresponding decrease in their press-
ure and lapping surfaces. Now, it will be
readily understood that when these electrodes
are included in an electric circuit, and are
pressed toward and from each other, as de-
seribed, the variation of their contact due to
both variations of pressure and of lapping

superficies, will so vary the resistance of the’

circuit as to cause great variations in the
quantity of electric current passing thereon,
and if these variations of ecurrent correspond
to vibrations of a diaphragm under the influ-
ence of sounds, similar sounds will be pro-
duced by receiving-telephones in cireuit with
the electrodes. Any of the known forms of
magnetic telephones may be operated in such
a cireuit.

The letter D designates an induetion-coil,
such as commonly used in transmitters of this
class. One terminal of the primary circuit of
this induetion-coil i connected with the me-
tallic standard B by a wire, 1w, and the other
terminal is connected by a wire, ', with one
pole of alocal battery, Y, having its other
pole connected with the standard E by a wire,
w’.  The terminals of the secondary cireuit of
the induction-coil are respectively connected
to binding - posts p and 7, to the former of
which may be connected a line-wire, asshown
at I, and to the latter a ground-wire. Any
other known mode of connecting a transmitter
for use may be employed. Now when words
are spoken or other sounds produced in the
vieinity of the diaphragm A, said diaphragm
will be set in vibration thereby, and such vi-
brations, causing longitudinal vibrations of
arm B, will be transmitted through said arm,
its prongs and the levers C and C’ to the elec-
trodes K and I, causing alternate increase
and decrease of their pressure against each
other, and alternate increase and decrease of
their lapping superficies,with the result that a
receiving-telephonein the main line,as shown,

- for instance, at T, will promptly and clearly
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reproduce the sounds made at the transmitter,
as already explained. The levers necessarily
move simultaneously in opposite directions at
their upper ends under control of arm B, and
therefore both the increase and relaxation of

“the pressure, and increase and decrease of

lapping surfaces of the electrodes are the re-
sult of positive actions, and the variations of
current resulting from both halves of each vi-

bration of the diaphragm are as nearly equal
in proportion asare said half vibrations them-
selves, a greater variation being thus pro-
duced than when one electrode follows an-
other on its return half vibration.

It will be understood that the tops of prongs
b and 3" move in small ares, and it is to allow
them to follow these arcs that the arm B is
split. The prongs might of course be made
slightly elastic and the split omitted.
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~ Iam aware that a transmitter has hereto- . -

fore been constructed, in which one electrode
is by a lever pressed against another which is
moved directly by theaction of the diaphragm,
and supported by a lever which has its arm
opposite that supporting said electrode con-
nected by a spiral spring and cord with the
corresponding arm of the other lever. Insuch

a transmitter one of the electrodes is at the'

power end of its lever, and the tendency of
said lever is to cause its electrode to retreat as
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the other electrode is pressed toward it, while

in my present invention the levers cause the
electrodes to press each directly toward the
other and relax each directly from the other,
neither electrode retreating while the other
advances toward it.

Having now described my invention and
explained its operation, T claim—

1. Inan electric telephonic transmitter, the
combination, with a diaphragm, of levers car-
rying contacting electrodes and mechanical
connections by which the vibrations of the
diaphragm are made to cause the levers to
press said electrodes against each other with
varying force, substantially as described.

2. In an electrictelephonic transmitter, the
combination, with a diaphragm, of levers car-
rying contacting electrodes at their free ends,
and mechanical connections, through which
the vibrations of the diaphragm are made to
cause the levers to presssaid electrodes against
each other with varying force, substantially
as described.

3. In an electric telephonic transmitter, the
combination, with a vibratory diaphragm and
two levers carrying contacting carbon elec-
trodes at their free ends, said electrodes be-
ing in the primary circuit of an induction-
coil, of intermediate mechanical connections
through which the vibrations of the diaphragm
cause the levers to presssaid electrodes against
each other with varying force, substantially
as deseribed. :

4. In a transmitting-telephone, and in com-
bination with the diaphragm thereof, two re-
sistance - varying -electrodes mounted upon
swinging arms, and mechanical means for
causing the simultaneous approach and simul-
taneous recession of said levers by the move-
ment of the diaphragm, substantially as de-
seribed. '

5. In combination with resistance-varying
electrodes supported upon levers and main-
tained in constant electrical contact with each
other, a diaphragm and intermediate mechan-

Qo

95

100

105

110

11§

120

125

130



io

20

25

30

35

40

43

305,812 3

ism so arranged and combined that the move-
ment of the diaphragm in a given direction
shall cause the simultaneous approach of the
electrodes in proportion to the amplitude of
the motion of the diaphragm, substantially as
described.

6. In an clectric telephonie transmitter, the

- combination, with a vibratory diaphragm and

two pivoted levers having {ree ends provided
with electrodes maintained in elastic contact
with each other, of an intermediate link con-
necting said levers and arranged to cause the

-pressure of either electrode in one direction

o produce an opposite pressure of the other
electrode, and suitable mechanical means for
transmitting the vibrations of the diaphragm
to said levers, substantially as described.
-7, In an electric telephonie fransmitter, the
combination, with a diaphragm and two elec-
trodes in the primary circuit of an induction-
coil having its secondary circuit arranged for
connection in a main line, o6f two eounter-
moving levers arranged to prass said elec-
trodes against each other simultaneously with
varying force, in response to the vibrations of
the diaphragm, substantially as deseribed.

8. Tn an electric telephonic transmitter, the
combination, with a diaphragm and two con-
tacting electrodes in the primary circuit of
an induetion-coil having its secondary circuit
arranged for connection in a main line, of two
levers connected to move simultaneously in
opposite directions at their free ends, which
support said electrodes, respectively, and
means for mechanically transmitting rocking

motion to said levers from the diaphragm

when the latter vibrates, essentially as set
forth. )

9. In an electric telephonic transmitter, the
combination, with a vibrator arranged to vi-
brate in response to sound-vibrations of the
air, and two contacting electrodes, of two le-
vers of different classes supporting said elec-
trodes, respectively, and mechanism connect-
ing said levers and the vibrator, whereby said

leversare causedl to press the electrodesagainst

each other with varying force in response to
the movements of the vibrator, substantially
as deseribed.

10. In an electric telephonic transmitter, the
comhbination, with a vibrator arranged to vi-

-ping each other in

brate in response to sounds produced in its
vieinity, and two contacting electrodes -lap-
the direction of their mo-
tion and included in an electric eircuit, of
two levers having mechanical conneetion with
said vibrator, and arranged to be operated
thereby for alternately pressing said electrodes
toward each other, and causing their pressure
and contacting surfaces to be inereased simul-
taneously, substantially as described. .

11. The combination, with the wedge-like
electrodes, and means for pressing their bev-
eled surfaces together with elastic force, of
means for transmitting motion from the dia-
phragm of a telephonic transmitter to both
of said electrodes forsliding them alternately
in opposite . directions, substantially as de-
scribed.

“'19. The combination, with the pivoted elas-

tic levers, having at their free ends, respect-
ively, the lapping wedge-contact electrodes,
of the diaphragm and intermediate mechani-
cal connections, whereby amplified vibration
is communicated therefrom through the levers
to the electrodes, substantially as described.

18. Tn an electrictelephonictransmitter, the
combination, with a diaphragm and two re-
sistance-varying electrodes, of two reactionary
levers operated by the diaphragm for pressing
said electrodes against each other, substan-
tially as set forth.

14, In a telephone, reactionary levers ar-
ranged to press resistance-varying electrodes
against each other, in combination with a dia-
phragm and suitable intermediate devices,
whereby motion is transmitted from the dia-
phragm to the said levers for varying the
pressure of said electrodes, substantially as
described.

15. Ina telephonic transmitter, the combi-
nation of the diaphragm with two electrode-
carrying reaction-levers, and mechanical con-
nections between the same, and with the dia-
phragm, substantially as set forth.

Intestimony whereof T affix my signature in
presence of two witnesses. :

WILLIAM B. HALE.
‘Witnesses:
HARRY Y. DAVIS,
J. M. YZXAGA.
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