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To &ll whom it may concern:

Be it known that I, BLISEA GRrAY, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful Im-
provements in the Method of and Apparatus
for Operating Electric Speaking - Telephones,
of whieh improvements the following is a speci-
fication. :

Myinvention moreespeciallyrelatestospeak-
ing-telephones of that class in which a battery
and an induction-coil are employed, as in the
apparatus shown in my patent, No. 210,776, of
December 10, 1878,

The objects of my invention are to simplify
the construction, increase the efficiency, and
diminish the cost of the apparatus heretofore
employed to transmit articulate speech. These
ends I attain, first, by employing the induced
or extra current of a primary coil instead of
theinduced current of the secondary coil, here-
tofore generally used, by which means I am
enabled to dispense with the ordinary indue-
tion-coil heretofore employed in apparatus of
this kind, aud to utilize as an induction-coil
the electro-magnet ordinarily employed in'con-
nection with the call-bell; secondly, by com-
bining with the"line-wire a transmitting - tele-
phone arranged in a short circuit, shunting the
battery and magnet, and a switch which sim-
ultaneously and by a single movement discon-
nects thie transmitter, short-circuits the re-
ceiver when not_in use, and closes the main
line, thus leaving the full force of the battery
upon the line to actuate the call-bells.

The subject-matter claimed will hereinafter
specifically be designated.

The accompanying diagram shows the ar-
rangement upon cireuit of my improved appa-
ratus in the best way now known to me.

The details of construction of the apparatus
need no description here, as such details con-
stitute no part of the subject-matter herein
claimed, as many of the speaking-telephones
in common use will operate efficiently under
my improved system.

_A A’ represent transmitting - telephones of
well-known construction, such, for instance,
as the Edison. carbon telephone now in gen-
eral use, or the telephone patented to F. K.
Fiteh, No. 214,767,” April 28, 1879, or that
shown in my patent, No. 210,776, of December
10, 1878, above mentioned.

B B’ represent the batteries. € (' represent
ordinary electro-magnets, each provided with
a vibrating reed or armature, ¢, constituting
the hammer of an ordinary call-bell, ¢'.

R R/ represent ordinary telephone-receivers
arranged in loop-cirenits. K K’represent keys
for opening or closing the circuit to sound the
call-bells; and S 8 represeut switches, which
short-circuit the receiver and disconnect the
transmitting-telepbones when required, at the
same time and by the same movement closing
the main lifie, as will readily be nnderstood
from the diagram. L represents the line-wire.

The transmitter, it will be observed, is ar-
ranged in a branch circunit, which, when closed,
shunts the battery and magnet. When open
the transmitter is out of circuit.

The operation of the apparatus will readily
be understood from the diagram and from the

foregoing description.

It will of course be understood in practice
that the receiving and transmitting apparatus,

‘keys, and switches are to be arranged in con-

venient proximity to each other for ready ma-
nipulation in the usual way.

Two stations only are shown in the diagram;
but obviously as many more may be inserted
in the cireuit as are required.

When in its normal position for ealling, the
circnit is closed, the magnets are kept coun-
stantly eharged, and the current flows contin-
wously through the line-wire and magnets, the
receiving-telephones R R’ being short-circuit-
ed, and the transmitting-telephones A A’ be-
ing disconnected or thrown out of circuit by
arranging the switches as shownindotted lines
in the drawings. If, now, any person makes
and breaks the circuit with his key, signals
will be transmitted in the ordinary way, and
responded to by the receiver in a similar man-
ner, as all the bells in the circuit would be act-
nated as in the ordinary Morse circuit. Each
person closes his key, so as to leave the circuit
continnous, and then changes his switch to the
position shown by the full lines in the diagram,
50 as to throw the telephones into cirenit. The
transmitting-operator then speaks into his in-
strument, thus causing electrical undulations
or vibrations in the current, which produce cor-
responding variations in the magnet of the
call-bell, which vibrations are not sufficiently
strong to operate the bell.
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Each vibration of the diaphragm changes
the resistance of the short or shunt circuit I,
and thus produces a corresponding: change in
the strength of the current, and consequently
the magnetic effect produced in the core of the
electro-magnet.

‘When the diaphragm by its vibrations com-
presses the button, thus lessening the resist-

 anee of the circuit, its magnetism is inereased
by an amount ‘directly proportionate to the
amount of the decrease of resistance; but when
the diaphragm retracts, the resistance of ‘the
circuit is increased and the magnetism is sud-
denly diminished. which variation sets up. in
the coils surrounding the core an induced:or
extra carrent, which Hows through the line at
each vibration. .

The strength of any given electrical impulse
depends upon the amplitude of vibration of
the diaphragm. : Thus it will be seen that the
electrical impulses will correspond aceunrately
in rate, amplitude, and complezity to the mo-
tions of ' the diaphragm, thus perfectly fulfill-
ing all the conditions necessary to the accu-
rate generation, transmission, and reproduc-

-tion of the rhythmical vibrations: or undula-
tions of the diaphragm representing: the vocal
sound or speech uttered in its vieinity.

Tdonot broadly claim simultaneously switceh-
ing the transmitting and receiving telephones
into or out of circuit, as this is old.

I claim as of my own invention—

1. Themethod hereinbefore described of gen-
erating and: transmitting telegraphically in an
eleetric cirenit rhythmical eleetrical undula-
tions or vibrations representing :articulate

sounds or speech by means of the extra or in-
duced eurrent produced in a primary cireuit,
including an electro-magnet, by the vibrations
of the transmitter, whereby a special induc-
tion-coil is dispensed with.

2. The combination, substantially as-here-
inbefore set forth, of the battery, the line-wire,
the transmitting-telephone, and the call-bell
electro-magnet in the primary circuit, the ex-
tra, current of which electro-magnet is em-
ployed to transmit the vibrations produced in
the circuit by the transmitting-telephone.

3. The combination, substantially as here-
inbefore set forth, of the battery and electro-
magnet in the main line with the transmitting-
telephone arranged in a short eireuit, shunt-
ing the battery and magnet from the main line.

4, The ecombination, substantiaily as here-
inbefore set forth, of the battery and electro-
magunet in the main line, the transmitting-tel-
ephone ‘arranged in a short circuit, shunting
the battery and magnet from the :main line,
the receiving-telephone in a loop - circuit, and
the switch which simultaneously and by a sin-
gle movement disconnects the transmitting-
telephone, short - circuits the receiving - tele-
phone, and: closes the ‘main-line -¢ircnit, thus
leaving the line free for calls.

In testimony whereof I have hereanto sub-
sceribed my name,

ELISHA GRAY.

Witnesses:
WM. D. BALDWIN,
E. C. DAVIDSON.




