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To all whom it may concern:
Be it known that we, THOMAS A. EDISON,

of Menlo Park, in the county of Middlesex

and State of New Jersey, and EzrA T. GILLI-
LAND, of New York city, in the county and
State of New York, have jointly invented a
certain new and useful Improvement in Tele-
phones, of which the following is a specifica-
tion.

The object of our invention isto produce a
telephone-transmitter which shall efficiently
transmit speech by variations in contact of
electrodes, such variations being effected
by the vibrations of a diaphragm against
which the sound-waves are projected.

In the construction which constitutes our
invention the electrodes are moved in both
directions by the diaphragm, being thrown
apart when the diaphragm is vibrated for-
ward and brought back again when the dia-
phragm vibratesback. Thus the movements
of the econtacts mustbe in precise accord with
those of the diaphragm, whereby the sound
vibrations are precisely transformed into
electrical vibrations on the line.

Our invention consists in the novel devices
and combinations of devices employed by us
in carrying the above-named objects into ef-
fect, as hereinafter set forth and claimed.

Our invention is illustrated in the accom-
panying drawings, in which—

Figure 1 is a view of a telephone embody-
ing said invention with the case in section;
Fig. 2, a perspective view of the back elec-
trode; and Fig. 3 illustrates a modified form
of the invention.

A is a suitable case provided with mouth-
plece A’ and having binding-posts 1 2, to
which the wires from battery B and primary
of induection-coil C are connected.

D is the diaphragm, which, as shown, is of
metal, though it may be of mica or other suit-
able insulating material.

Referring to Figs. 1 and 2, at the ceuter of
the diaphragm is secured a contact or elec-
trode @, which is preferably of platinum or
faced with that metal. .

E is an arm of any suitable metal, whose
lower end rests loosely in a mercury-cup b.
When placed in eontact with the metal dia-
phragm, as shown, the cup b must be of insu-

lating material. At its upperend the arm E
is forked at ¢, Fig. 2, and near this end it is
preferably faced with platinum foil d. Pro-
jeeting from the contact a is a metal stem e,
which passes through the fork of arm E and
has upon it a collar £, which is of insulating
material or faced with such material, as at f’.
Behind this collar is a thumb-nut ¢, which
permits the position upon the stem of the col-
lartobe adjusted. Connection from binding-
post 1 is by wire 3 to the diaphragm, and from
binding-post 2 by wire 4 to the mercury in
cup b. If the'diaphragm is of insulating ma-
terial, the connection of wire 3 is directly to
contact a, as will be well understood.

It will be seen that arm E rests freely in
the mercury-cup and could move backward
to any extent were it not for the collar f on
rod e. When the diaphragm moves forward,
the arm E is thrown back and the desired
separation of the electrodes is effected. This
movement is of course a very slight one, being
limited by the end of the arm striking the
collar f. When the diaphragm moves back
again, bringing rod e and collar f with it, said
collar of course immediately throws arm E
back to its original position of contact with
electrode ¢ and in readiness to respond from
its normal position to the next vibration. In
the normal transmission of speech the degree
of contact will be varied but not absolutely
broken. Inthetransmissionof musicalsounds
the circuit may be made and broken. Thus
all the movements of the contacts accord ex-
actly with the vibrations of .the diaphragm,
and these vibrations are effectively trans-
mitted, to be reproduced at the other end of
the line by a receiver of any suitable char-
acter.

In the form of instrument shown in Fig. 3
mereury-cup b is attached directly to the dia-
phragm; contact ¢ is upon the diaphragm,
and the back contact is a point A,.carried at
the end of a short arm 7, resting in the mer-
cury. An arm k,rising from the mercury-re-
ceptacle, carries a screw [, which being situ-
ated behind the contact 7 takes the place of
the collar f of Fig. 1. Being carried directly

bythe diaphragm,it moves therewith to bring
the contact 2 back to its normal position with
the return vibration of the diaphragm,
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In both Figs. 1 and 3 the distances between
the contacting parts are shown considerably
exaggerated. In practice the movement of
the upper ends of arms E and ¢ will not be
more than one-fiftieth of an inch.

What we claim is— .

1. In a telephone, the eombination, with a
diaphragm and an electrode carried thereby,

. of a loosely-supported electrode and a limit-
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ing-stop therefor rigidly connected with the
diaphragm, substantially as set forth.

2. In a telephone, the eombination, with a
diaphragm and an electrode carried thereby,
of arigid arm extending from said diaphragm,
a loosely-supported electrode, and alimiting-
stop on said arm, said loose electrode being
sitnated between said diaphragm-electrode
and said stop, substantially as set forth.
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3. In a telephone, the combination of a dia-
phragm, an electrode carried thereby, a mer-
cury-cup, an arm standing in said cup, an
electrode carried by said arm, and a stop be-
hind said arm carried by the diaphragm, sub-
stantially as set forth. v

4. In a telephone, the combination of a dia-
phragm, an electrode carried thereby, a stem
projecting from said electrode, a loose elec-
trode moving on said stem, and a stop on said
stem, substantially as set forth.
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This specification signed and witnessed 3o

this 22d day of December, 1885.
‘ THOMAS A. EDISON.
EZRA T. GILLILAND.
Witnesses:
JorxN C. TOMLINSON,
H. W. SEELY.
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