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To all whom it may concern :

Be it known that I, CHARLES A. RANDALL,
a citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented nmew and useful
Improvements in Telephonic Telegraphs, of
which the following is a specification.

This invention relates to animprovementin
that class of telephonic telegraphs in which,
by the vibration of a transmitter-diaphragm,
currents of alternately opposite polarity or in
alternately opposite directions are caused to
tlow over a line-wire to a receiver, 1ts object
being to provide areceiving-station apparatus
which will promptly respond to the alterna-

tlons of the line-current and cause alternately

opposite currents or impulses of varving force
from a local battery to actuate the receiver-dia-
phragm forcausing sound-vibrationsthereof,
To this eyd my invention consists,.first, in
the combination, in a telephone system, of a
main-line conductor, a telephonic transmitting
apparatus arranged to transmit over said main
line currents of alternately opposite polarities
by the vibrationsofits diaphragm, anautomatic
pole-changing tension-changer in the main
circuit with said transmitting apparatus, and
a local circuit, including a receiving-telephone
arranged tobe countrolled by the line-currents
and to change the direction and vary the ten-

‘sion of the electriec current over said local cir-

cult, all essentially as hereinafter described
and explained ; second, in the combination, in
a telephone system, of a main-line conductor,
a transmitting-telephone arranged to trans-
mit currents of alternately opposite polarities
and connected with said main line, an auto-
matic tension-changer in circuit with said
transmitiing-telepbone, and a local eircuilt, in-
cluding areceiving-telephone arranged to vary
the tension of the electric current over said
local circuit, all substantially as hereinaiter
more particularly described.

The accompanying drawing illustrates the
construction of the devices and arrangement

-~ of the circuits in my improved system.

The letter A designates the receiving appa-
ratus, B the transmitter, (which forms the
subject of a separate application for patent,)

so and C the main line.

In the receiving apparatus, D D is an elec-

f f!, extending toward each other.

tro-magnet consisting of the helices d d, hav-
ing soft-iron cores connected by the yoke e,
and terminating at the opposite ends in poles
A perma-
nently polarized steel bar is pivoted at ¢ to
the yoke ¢ and forms the armature of the in-
strument. This armature has fixed to its end
a metal rod or plate, h, which atits outer end
i1s provided with platina studs ¢ ¢ projecting
in opposite directions. Ifrom an arm, &, sup-
ported by a standard, K, metallic springs{
extend downward, and carry at their lower
ends, respectively, carbon buttons m m/, which
normally are lightly in contact with the
platina studs ¢ 2. The upper ends of the
springs [ I/ are secured to insulated studs
n n' projecting from the arm A, and said
springs are respectively connected with wires
0o o/, which lead to the opposite poles of the
battery P. From the connection between the
middle two cups of this battery I’ a wire,
q, leads to one of the binding-posts of the
telephonic receiver R, and from the other bind-

| ing-post of said receiver a wire, ¢’,leads to and

is connected with the pivoted end of the polar-
ized steel armature G. One terminal, d’, ot
the helices d of the polarized relay leads to the
oround, and the otheris connected to the line-
wire C, which at the transmitter is connected
with two branch wires, ¢ ¢/, which are respect-
ively connected with contact-springs ¢ ¢ of the
transmitter. These springs carry at their up-
per ends carbon buttons u /. Their lower
ends are secured to blocks v v/ of insulating
material, preferably hard rubber, which are
pivoted; by means of suitable screws, to plates
v? projecting from the base of the transmitter.
To the inner sides of the blocks » v are se-
cured light leaf-springs w ', having at their
upper ends platina studs arranged opposite
to, but separated from, thecarbon buttons v o'.

The letter Findicates the transmitter mouth-

| piece, supported by a standard, FY, the posi-

tion of the diaphragm belng indicated by a
dotted line, . Irom theupper portion of the
mouth-piece there projects anarm, H’, to which
is pivoted a downwardly-extending lever, H,
having atits lower end studs H? projecting in
opposite directions between leaf-springs 100/,
and in contact therewith. I'rom the lever H
an arm, I, extends to the diaphragm of the
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transmitter, and is pressed lightly against the
same by a spring, L, attached to an adjusting-
screw, L/, arranged in the standard F".

The lower ends of the springs w «’ lead to
opposite poles of a battery, P/, from the con-
nection between the middle two cups of which

a wire leads to the ground.

Adjusting-screws N N’ are arranged in the
standard I’ and F?, respectively, and carry on
their inner portions suitable springs, which
bear against the springs ¢ ¢ and permit the
same to yield. |

It will be understood that the wires leading
from the connection between the middle two
cups of the batteries are each connected to
both a positive and a negative plate, so that
circuits may be established over the said wires
from either end of the batteries. |
- The operation of the system and apparatus
1 as follows: The diaphragm of the transmit-
ter being caused to vibrate by sound, the vi-
brations of said diaphragm cause to be trans:

mitted through the arm I a vibratory motion

to the lever H, which ecarries the light leaf-

25

30

35

40

45

springs w and «’, causing the platina stud of
first one and then the other to come in
contact with its opposite carbon button, thus

alternately making electrical connection be-

tween the line C through the branches ¢ ¢
and opposite poles of a battery, I/, so that
electrical currents of opposite polarity flow
over the line and through the helices d d of
the receiving apparatus A. The alternation
of the current through said helices causes

the polarized armature G to be attracted al-

ternately by the poles f /7, and this causes
the platina studs 4 and ¢ to press with
greater and varying forece upon the carbon
buttons m and m’ alternately.
pressure 18 greatest upon the button m, for in-
stance, a current lows from the battery P over
wire o, spring I, button m, stud ¢, rod A, arma-
ture G, wire ¢/, through the telephone R, over
wire ¢ back to the battery; but when the press-
ure 1s greatest upon button m/ the cirenit is
established from the other pole of the battery
through wire o/, spring I, button m/, and thence
back to the battery through the telephone by

~the same route as before, currents of alter-

nately opposite polarity being thus caused to
actuate the diaphragm of the receiver in cor-

- Trespondence tothe vibrationsof the diaphragm

53

of the transmitter. |

By dispensing with one of the carbon but-
tons, m or m/, and its spring, dispensing with
one of the wires, o or o/, and connecting the
telephone-wire ¢ to the opposite poles of the

f

When the |

 §

battery from the remaining wire, the receiv-
ing apparatus may be arranged to simply vary
the tension of a current flowing in one direc-
tion through the receiver, this variation of
tension being caused by the greater or less
force with which the vibration of the armature
( causes the rod H to press its platina stud
against the carbon button, alternately light
and strong contacts being made between the
carbon button and platina stud, as the vibra-

tions of the armature G vary in force and di-

rection in correspondence with the varying
torce of the main-line current through the
helices d and the polarity of the current trans-
mifted. The variation in the force of the main-
line ecurrent is caused by the variable contact
pressure between the carbon buttons % %/ and
the platina studs of the springs w w’ at the
transmitter, this variable pressure contact re-
sulting from the variable force with which the
lever H vibrates in response to sound-vibra-
tions actnating the diaphragm of the trans-
mitter. |
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Having fully described my invention, I

claim-— |

1. The combination, in a telephone system,
of a main-line conductor, a telephonic trans-
mitting apparatus arranged to transmit over
sald main line carrents of alternately opposite
polarities by the vibrations of its diaphragm,
an electro- magnetic pole - changing tension-
changer in the main circuit with said trans-
mitting apparatus, and a loeal ¢ircuit, includ-
ing the receiving-telephone, and arranged to
be controlled by the line-currentsandtochange
the direction and vary the tension of the elec-
tric current over said local circuit, all substan-
tially as described.

2. The combination, in a telepbone system,
of a main-line conductor, a transmitting-tele-
phone arranged to transmit carrents of alter-

‘nately opposite polarities and connected with

sald main line, an electro-magnetic tension-
changer in circuit with said transmitting-tele-
phone, and a local circuit, including a receiv-
1ng-telephone, and arranged to be controlled
by the line-currents and to vary the tension
and force of the local currents over the receiv-
ing-telephone, substantially as described.

In testimony whereof 1 have hereunto set
my hand and seal in the presence of two sub-
seribing witnesses.

CHAS. A. RANDALL.

Witnesses:
B. P. BATCHELOR,
JOHN P. SEARS.

[L. 8.]
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