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10 all whom tt may concerw:

‘Be it known that I, WILLIAM MAVER, Jr., a
citizen of the United States, residing in Jersey
City, in the county of Hudson and State of

5 New Jersey, have invented certain new and
useful Improvements in Circuits for Quadru-
plex Telegraphs, of which the following is a
specification. -

In organizing duplex and quadruplex tele-

10 graph systems it is sometimes desired to ex-
tend the circuits toinclude instruments located
in neighboring stations—such, for instance,
as brokers’ offices. Thismay beaccomplished
by operating, through a local circuit controlied

15 by one of the relays of thesystem, a transmit-
ter which in turn controls the connections of
a circuit including relays for operating the
instruments in the different sub-stations or
lessees’ offices. Where but one such office 1s

20 required, little or no difficulty 1s experienced;
but when the number 1s increased a serious
difficulty arises from the change in resistance
of the relay-circuit due to the cutting in and
out of cireuit of the different instruments, on

25 account of the consequent readjustment of the
main-line relay which is required.

The object of my invention 18 to provide
means whereby the cutting in and out of e¢ir-
cuit of the different branch or sub -station

20 relays will not materially aftect the resistance
of the e¢ircuit in which they are included.

In carrying out the invention there is ap-
plied to one of the main-line relays a local cir-
cuit controlling the operation of a branch-line

35 transmitter. This transmitter operates to
make and break the circuit-connections of a
battery through a series of branch-line relays
in response to the movements of the main-
line relay when the latter is actuated by in-

40 coming currents. A key and local relay are
also included in this circuit, and the connec-
tions of the latter may be made and inter-
rupted by this key for the purpose of trans-
mitting simultaneously upon the main line

45 through theinstrumentality of the usual trans-
mitter and upon the branch line in precisely
the same manner as when the branch -line
transmitter is operated. It 18 evident that
under ordinary circumstances the cutting in

so and out of circuit of the branch-circuit relays
would so vary the resistance in the eircuit of

the corresponding battery that a constant ad-
justment of the local relay would be required.
To overcome this defect I includein the branch
circuit an artificial resistance of such amount
that the comparative change caused by the
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insertion and withdrawal of the relays will

not be appreciable. As it is necessary that
the main-line transmitter should not respond
to the completions and interruptions of the
branch circuit, occasioned by the movements
of the branch transmitter in response to incom-
ing main-line currents, means must be provided
for maintaining the ecircuit of the branch-line
battery complete in whatever position this
transmitter may be. For this reason the
branch-line transmitter is preferably a con-
tinuity-preserving key, and while its spring
is connected through the local relay with the
battery and its contact-point through the
branch relays to earth, its lever is also con-
nected with the earth through an artificial re-
sistance. Thislast-named resistance is equiv-
alent to the resistance in the portion of the
circuit including the branch relays. In some
cases the same artificial resistance may be em-
ployed, the lever being connected with the
earth - conductor between the branch relays
and the first-mentioned artificial resistance.

The accompanying drawing 1s a diagram
illustrating the organization of the apparatus
and circuits. |

Referring to this diagram, L represents a
main line of a quadruplex system, and R and
P a polar relay and a pole-changing transmit-
ter, respectively, applied thereto in the usunal
manner. The transmitter is designed to be
operated by means of currents from a local
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battery, o, caused to traverse an electro-mag-

net, p. The circuit of the battery o 1s con- 90
trolled by the lever of a relay a, included
in the branch-line circuit .. The line / leads
from one pole of a battery, O, the other
pole of which is connected with the earth
at ¢, through the coils of the relay a to the
contact-spring # of the transmitter P’. The
contact-point p’ of this transmitteris connected
by a conductor, I, with one arm of a Spring-
jack, J. The other arm of the spring-jack 1is
connected by a conductor, *, with the earth at
¢* through a resistance, E'. The lever»® of the

transmitter P’ is connected with the earth
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~artificial resistance, E?, isineluded in the con-
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~r and stop p’ of the transmitter P’, and thus
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- position shown-in the drawings, the circuit of

circult iIssupposed to be open at the key K, and

relayswill be included in series.

through a conductor, I, at the point ¢>. An ]

ductor I, The transmitter P’'is operated by an

electro-magnet, 2’ included in the circuit of a
local _battery, o', and the c¢ircuit-connections
of this battery are controlled by the ﬂperatlon

of the relay R.

Whatever currents are sent to line from the
transmitter P do not affect the polar relay R,
for the reason that it isdifferentially wound or
otherwise made unresponsive to outgoing cur-
rents; but incoming currents cause the lever of
the polar relay to make and break the connec-
tions of the battery o/, thereby causing the
transmitter P’ to be operated. When in the

the battery 0’ will be completethroughspring

to the spring-jack J. By Opelatmg the key
K, which isincluded in the line [, the cireuit
of the battery O may therefore be made and
broken. As represented in the drawing, the

therefore the lever of the relay a is against its
back-stop. DBy closing the key K, however,
the transmitter P will be operated and cur rents
sent upon the main line L.

B', B’, and B’ represent three relays,designed
to (‘OIltl ol the connections of loop or brokers’
circuits. It may be desired to include oneor.
more of these in the circuit controlled by the
key K, or by the polar relay R. For this rea-
son the conductors 1 and 2, which include the
colls of the relays, res,pectwe]y lead to the re-
spective plates ¢ and ¢ of switch-pins C.
These pins are designed to be inserted in the
spring-jack J, any number at a time. When
more than one 18 placed in the jack, they are
placed with their faces in contact, so that the
‘When, there-
fore, currents are transmitted over the Tine T,
the 1elays B, B’ and B’ will respond, pro-
vided they are included in the circult. Suib-
able keys, 1/, %, and f?, are employed for in-
terrupting,the circuit thus formed, for the pur-
pose of breaking in and tra,nsmlttmg from the

office containing the relays, as desired. :

338,996

It is evident that the resistance included in
the line will be varied by the insertion and re-
moval of the various relays B, B’ and B

Difficulty has been experienced in mamtalmng
the adjustment of the relay a on this account.
For this reason I insertin the conductors I and

I’, respectively, the resistances E and E?, and
these are of such proportion that the compara-
tive change made by the insertion of the coils
of the relays B, B? and B’ will not materially
attect the strength of current sent to line, and
whether the transmitter P’ be in posﬂalon to
connect the conductor ! with the conductor 7

or with the conduector %, the total resistance of

the cireuit of the battery O will be approxi-
mately the same on account of-the high resist-.-

ance included in the conductors and . Itis
evident that the conductor I might be led back.
to the conductor I’ at a point above the resist-
ance E’, and in this manner the resistance E’

-might be dispensed with.

I claim as my invention— |
- 1. Thecombination, substantially as herein-
before set forth, of a relay, a transmitter con-
trolled thereby, a battery the ¢ircuit-connec-
tions of which are controlled by the movements
of said transmitter, an artificial resistance in-
cluded in the said circuit, a series of relays
and means for including the same in said eir-
cult between the transmitter and the earth.

2. The combination, substantially as herein-
before set forth, with the main line of a tele-
oraph system and a relay inciuded therein, of
a series of relays for controlling branch ecir-

cuits, a battery, a continuously-preserving

transmitter for controlling the connections of

'said battery, an artificial resistance through

which the circuit of said battery iscompleted,

and means for inserting more or Jess of said

series of relays in the circuit of said battery.
In testimony whereof I have hereunto sub-

scribed my name this 8th day of Oectober, A.

D. 1885b. | -

- WILLIAM MAVER, JR.

Wltnesses
DAanL. W. EDGEC‘OMB
CHARLES A. TERRY.
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