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- explaining its nature. | ..
- Heretofore there have been attenipts to use
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To all whom it may concern: - -
- Be it known that I, CHRISTOPHER A. SHEA,

‘a citizen of the United States, residing at Bos-
ton, In the county of Suffolk, State of Massa-

chusetts, have invented a new and useful
Improvement in a Combined Telephonic and
Telegraphic System, of which the following
is a full, clear, and exact description, refer-

~ence being had to the accompanying draw-

ing, forming a part of this specification, in

telephonic impulses or currents and tele-
graphic impulses or currents. The best re-

sults in this direction of which I have knowl-

edge have been obtained in a telephonic me-

‘tallie eircuit, comprising an outgoing and re-
~turn wire.

With metallic circuits of this de-
scription it has been possible to telephone

- and telegraph simultaneously, but not with-
~out interfering with the services of both sys-

tems. The telephonic system has suffered

- from the noise created or oceurring in the

telephones due to the telegraphie currents

- which cause the telephone diaphragm to

‘throb and render hearing difficult.

To di-
minish the effect upon the telephone of these

~~ disturbing currents it has been necessary to
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reduce the capacity of the telephone condens-

. ers, thereby correspondingly reducing and

weakening the telephone current. To use |

~ the same circuit for telephonic purposes at

~ 35

~ the same time that it is being used for tele- |

graphic has required that there be used in
the telegraphic circuit retardation coils.

- T'hese are used for the purpose of retarding

40

the flow of the telegraphic currents, as well

‘as to prevent the telephonic currents from

being diverted from their paths; and even

‘with theseinstrumentalities it has been prac-

tically impossible to employ a telephone me-

- tallic circuit for more than one telegraph
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service on each side line at one time; and |

this limits the capacity of the telephone me-
tallic eircuit for ftelegraph purposes to two
lessees or users.. It is desirable that the tele-
graph service of the telephonic metallic eir-

cuits be increased so that each wire or line

of the circuit may give more than one tele-
graphic service at the same time that it is be-

ing used for telephonic service; or, in other

words, to give each side of the metallic tele-

phonie cirenit the same capacity for tele-

-graphic purposes it would have if it were used

fortelegraphiec purposes only—in other words

to permit each line to be used for a duplex,

quadruplexorsextuplexor printing telegraph
system.

that there be no disturbances to the tele-
phonic system, and my invention relates to
the organization of a combined telephone

55

In order that this may be accom-
plished it is, of course, absolutely essential

6o

and telegraph system, whereby while the me-

tallic circuit may be used continuously for
telephonic purposes each line of it may be
simultaneously used for as many telegraphic

services as each line would carry if used for

telegraph purposes alone.
T'o carry this system into effect I neutral-

ize the induced telegraphic impulses in the

telephone by sending at the same time equal
induced telegraphic impulses into the tele-
phone loop and through the telephone in the
opposite direetion to the disturbing impulses.
These neutralizing induced impulses I derive
from the direct impulses from'the instrument
by leading a branch wire from the telegraph

wire near the instrument to the far side of

the telephone loop, and in such branch wire
interposing a condenser. Then, upon the

30

operation of the telegraph key, so thatacur-
rent 18 transmitted along the line wire, while

such currentactually traverses acircuit along

a single path only, namely, along the line

wire to the distant station, and thence back
by earth, it likewise charges the branch line

and the telephone loop and the condensersin ~
these wires and thereby generates at the op-

posite plates of such condensersinduced cur-
rents, whieh induced currents travel from
sald plates and arrive at the telephone in op-

posite directions and there neutralize each

other. o | - -
Combined telegraphic and telephonic sys-

tems have already been devised in which the

induced telegraphic impulses through the
telephone are neutralized by equal induced

Q0
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impulses entering the telephone from the op-

posite direction, but such systems are defect-
ive in thisrespect, that the condenser at which
such neutralizing induced impulses are gen-
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erated is in the telephone loop itself. The | act arrangement deseribed, but may use in

direct impulses from which they are gener-
ated therefore enter the loop from the other
line wire. Ience such direct impulses neces-
sarily travel along such second line wire, so
that the second line wire in such a system 18
incapacitated from carrying an independent
message;- but, in my system, by generating
the induced impulses outside the telephone
loop, and in a branch line electrically sepa-
rated from the other line wire, so that cur-
rents in such branch line do not travel along
the second line wire, the latter is entirely free
to carry any telegraphic message independ-
ent of the first line wire. |

By referring to the drawing my invention
may be better understood.

A represents the outgoing line of a tel
phone metallic eircuit; A’, the incoming line
of such metallic circuit, and B, the home tele-
phone. One terminal of the telephone I3 is
connected with the outgoing line A, through
a condenser ¢, Theother terminal of the tele-
phoneisconnected with the incoming line A’,
through a condenser C’. | |
- E is the battery of one telegraphic system
using the side A of the line. |

e represents the relay; e, the key ot the
telegraphic instrument.

At e? or any suitable point the telegraph
line e®is divided, one branch ¢*runningto the
outgoing line A, and the other branch ¢’ run-
ning through a condenser C*to the telephone
B. It will thus be seen that the current of
battery K besides traveling along the outgo-
ing line A, travels along two other lines, one

e! to the condenser C, and the other ¢’ to the |
These condensers are simul-

condensger C2,
taneously charged, and thereby at the con-
denser C is generated an induced current
traveling to the telephone in one direction,
and at C? is generated an induced current
traversing the rheostat ¢°, and traveling to

the telephone in the opposite direction, and

at the telephone these induced currents meet
and neutralize each other. 1t is desirable
that these induced currents enter the tele-
phone balanced and a rheostat is nsed for this
purpose. I have shown it in the branch e,
but if necessary it may be used for any other
or all branches. g

Another telegraphic circuit over theline A’
is presented by battery G, relay g, telegraph
instrument ¢’, line ¢¢ branch line ¢° to the
line A’, branch line ¢*to the telephone B,
condenser C° and rheostat ¢°. 1 have shown
each line as having one telegraphic connec-
tion, but such systems as are used for increas-
ing the simultaneous service such as the du-
plex, quadruplex, sextuplex, &c., may be in-
troduced totheline A, through the telegraphic
line €% or to line A’ through the telegraphic
line g~

It is essential, whatever system may be eni-
ployed, that balancing induced currents be
brought together in the telephone.

I do not of course confine myself to the ex-

e-

|

lieu thereof any mechanical or electrical

equivalent for acecomplishing the same result.

In the lines éf, €%, g®and ¢* there are shown
inductive resistancesatn. These are for the
purpose of preventing telephoniccurrents en-
tering the telephone in any other path than
through the condensers C C', or, in other

‘words, to prevent the telephone currents

from traversing lines €', €% ¢° g*.

Of course it will be understood that the in-
duced telegraphic currents may be caused to
meet in a telephone converter instead of in
the telephone itselt.

In the claims I have spoken of the means
for creating the electrie currents in the 8ys-
tem by the generic term “battery.” It will

he understood that under this term- I include
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not only a voltaic battery, but a dynamo, or

any other desirable source of electrical en-

Oroyvy. .

l.1“'*1‘};1' the sake of brevity, I have throughout
the claims used the singular number only in
speaking of the telegraph instrument. Itwill
be understood, however, that this willinelude
the case where two instruments are used, as
in quadrpplex telegraphy. | ‘

Having thus fully described my invention,
I claim and desire to secure by Letters PPat-
ent of the United dtates—
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1. In a metallic circait for simultaneous

telephonic and telegraphic service the com-
bination of the mainlineor circuit connected
on one side through a condenser with one ter-
minal of the telephone or telephone converter,
and with the telegraph battery and instru-
ment by a line having an inductive resist-
ance to telephone currents,and a branch line
having a telephonic current resistance and
condenser connecting the line to the telegraph
instrument and battery with the other termi-
nal of said telephone or telephone converter,

| the said telephone or telephone converter be-

ing also connected with the other line of the

metallic circuit through a condenser, as and

for the purposes described. |
2. In a metallic circuit for simultaneous

telephonic and telegraphiec service, the com-
bination of the main line or circuit connected
on one side through a condenser with one ter-
minal of the telephone or telephone converter,
and with the telegraph battery and instru-
ment by a line havingan inductive resistance
to telephone currents, and a branch line hav-
ing a telephonic current resistance and con-
denser connecting the line to the telegraph
instrument and battery with the other termi-
nal of said telephone or telephone converter,
the said telephone or telephone converter be-
ing also connected with the other line of the
metallic cireuit through a condenser, and also
by a branch line with the telsgraph battery
and instrument of the other line of the cir-
cuit, substantially as deseribed.

3. In a combined telegraph and telephone
system, the combination of the main line or
circuit connected on one side through a con-
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denser with one terminal of the telephone or

telephone converter, and with the telegraph

battery and instrument by a line having an

Induetive resistance to telephone currents,

“and abranchline havinga telephonic current

- resistance and condenser connecting the line
to the telegraph instrument and battery with
- the other terminal of said telephone or tele-

IS

phone converter, the main line of the tele-
phone circuit being continued from the latter
terminal independently of said
substantially as described. ;

4. In a combined telephone and telegraph
system, the combination, with the line wires
of a metallic circuit, and independent tele-
graphinstruments foreach line wire, of a tele-
phone or telephone converter, each terminal

-~ of which has a separate connection, outside

20

the telephoneé coils, capable of transmitting

electric impulses, with each line wire, sub-

stantially as deseribed.

branch line,

| su ch connections to the telephone or converter

terminals, substantially as described.
6. In a combined telephone-and telegraph

| System, the combination, with the line wire

of a metallic circuit, and a telegraph instru-

| ment therefor, of a telephone or telephone

converter, in a loop, broken by condensers,
of themainline,and ashunt, broken by a con-

‘denser;around the telephone, from one.branch.
-of the loop at a point between the condenser

therein and the telephone, to the line wire

' with which the other branch of the loop con-

nects, substantially as described.
7. In a combined telephone and telegraph

o
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system, the combination, with the line wire
of a metallic circuit, and a telegraph instru-

ment therefor, of a telephone or telephone.

converter, in a loop, broken by condensers,
of the main line, a shunt, broken by a con-
denser, around the telephone,from one branch
of the loop at a point between the condenser

59

5. In a combined telephone and telegraph | therein and the telephone, to the line wire
system, the combination, with the line wires | with which the other branch of the loop con-
of a metallic circuit, and independent tele- | nects, and means for balancing the eiectric ,_
graph instruments for each line wire, of a tele- i impulses from the telegraph instrument to

25

phone or telephone converter, each terminal

- ol which has a separate connection, outside
- the telephone coils, capable of transmitting

%

the terminals of the telephone or telephone
converter, substantially as deseribed.

CHRISTOPHER A. SHEA.

~ electric impulses, with each line wire, and | Witnesses:. .
30 means for balancing the. electric impulses - K. F. RAYMOND,'QC]_,
 fromeither home telegraph instrument along | J. M. DOLAN. -'
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