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10 all whom it may concern:

be it known that I, JosErpH W. MARSH, a
citizen of the United States, residing at Pitts-
burg,county of Allegheny,and State of Penn-
sylvania, have invented certain new and use-
tul Improvements in Telephone Systems and
Cables, fully described and represented in the
following specification and the accompanying
drawings, forming a part of the same.

Theobjectof the presentinventionis to pro-
vide an improved telephone system of that
class employing a common return for several

direct lines, and more especially to systems

of that class in which a common metallic re-
tarn 1s used. o

Whiletheinvention isapplicable to and 1n-
cludes other systems, it is of especial valaein
systems in which the conductors are bunched
into a cable with a single common metallic
return for the bunch or two or more common
metallic returns for different parts of the
bunch,and theinvention includes certain fea-
tures in such constructions.

A very serious objection to common return
systems as heretofore used is that a change
to metallic-circuit service—that is, to a com-
plete metallic circuit for each subseriber—in-
volves & complete change of conductors and
cablesand consequent large expense. Insys-
tems employing a common metallic return
consisting of a bare conductor, as at present,
this must be changed, even though the direct
wires be retained or the material of the re-
turn and space occupied thereby lost, which
loss of space is especially objectionable in un-
derground cables, where reduction of spaceis
most important.

in systemsembodying my invention the di-
rect conductors are grouped in pairs, and the
twodirect wires of a pairinsulated and twisted
together in the same manner as though the
two wires were to be nsed as a metallie ¢ir-
cuit, and the common metallic return consists
of one or more pairs of insulated twisted wires
instead of a large bare wire. The result 1s
that when the change from a comimon return
system to metallic-circuilt service becomes
necessary theconductors need not be changed,
and there is no loss of material or space, as
it is necessary only to ehange the connections
at the various stations, asrequired, to utilize

plete metallic circuit and to utilize the twisted
pair or pairs forming the common return or
returns as complete metallic circuits. The
common metallie return, as above stated, may
consist of either one or more pairs of twisted
conduectors, but it will probably be found pref-
erable to use for the return a single twisted
pair of larger size than the direct wires, 80 as
to secure the requisite conductivity, and this
pair of larger conduectors will be utilized 1n
metallic-circuit service for the circuit which
requires the highest conductivity.

Fora full understanding of the invention a
detailed description of a system and cables
employing all the features of the same In
their preferred forms will now be given, in
connection with the accompanying drawings,
forming a part of this specification, and the
features forming the invention will then be
specifically pointed out in the claims.

In the drawings, Figure 1 is a diagram of &
telephone system, showing five subscribers’
stations with a common metallic return. Fig.
2 is a eross-section of the cable used in such
a system with a common metallic return con-
sisting of a pair of twisted insulated condue-
tors of larger size than the direct wires. Fig.
3 is a view similar to Fig. 2, showing a modi-
fication having a common metallic return con-

sisting of two pairs of insulated twisted wires

of the same size as the direct wires.

In Fig 1 « is the central - station switch-
board, and b ¢ d e f five saubscribers’ stations
in the system. The cireuits, as shown,are as
follows: Hach of the stations has its own di-
rect wire from the central station a, the direct
wires for the different stations being lettered,
respectively, 0’ ¢’ d’ ¢’ f'and being connected
by conductors b ¢® d* e° f* respectively, to the
common metallic return R. This system may
be arranged either overhead or underground
with the direct wires and common return
bunched into a cable or not, but the inven-
tion is of especial value as applied to cable
constructions. |

In Fig. 2 a cable for such a system is shown
in detail, A being the usual lead-sheath in-
closing a bunch of direct wires and a single
common metallic return for the whole cable,
although it will be understood that two or

l each twisted pair of direct wires as a com-
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more common returns for different parts of
the cable mav be used. Hach of the direct
conductors b" ¢ d" e’ f’, &e., is preferably
formed of a wire 1nsulated, as usual, fortele-
phone metallic circuit service, and two such
direct wires are twisted togetherin the proper
manner, so as to form a complete metallic cir-
cuit when the connections at the stations are
correspondingly changed. -

In the form shown in Fig. 2 the common
return R consistsof asingle pair of wires insu-
lated and twisted in the proper mannertoform
a complete metallie circuit, when desired, by
changing station connections, this pair of
wires preferably being larger than the direct
wires, as shown, so as to secure the desired
conductivity of the return.

In Fig. 3 is shown a construction similar to

that of Fig. 2, except that two ecommon re-
turns for the bunch are used, each return
consisting of two pairs of conductors twisted
and 1nsnlated, so0 as to form two metallic cir-
cuits when metallic-circuit service is to be
introduced. -. .

It will be understood that the invention is
not to be limited to a telephone system with
the circuits arranged as shown in Fig. 1, nor
to systems employing a metalliec return, but
that the invention, considered broadly, is ap-
plicable generally in telephone systems em-
ploying a common return of any character,
either ground or metallic, and that any com-
mon or sultable arrangement of stations and
circuits may be used.

What is claimed is—

o
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1. A telephone system having the direct
wires insulated and twisted together in pairs
suitably for the use of each pair as a complete
metallic telephone cirenit, and having a com-
mon metallie return consisting of one or more
pairs of wires insulated and twisted together
suitably for use as one or more complete me-
tallic telephone circuits, substantially as de-
seribed. -

2. A telephone system having a cable in-
closing a bunch of direct wires, and one or
more metallic returns for said wires, each
common metalliec return consisting of one or
more palrs of wires insulated and twisted to-
gether suitably for use as one or more com-
pletemetallic telephone circuits, substantially
as described.

3. A telephone system having a cable in-
closing a bunch of direct wires, said wires be-
ing insulated and twisted together in pairs
suitably for the use of each pair as a com-
plete metallic telephone cirecuit, and one or
more common metaliic returnsfor said wires,
each common metallic return consisting of
one or more pailrs of wires insulated and
twisted together suitably for use as one or
more complete metalliec telephone circuits,
substantially as deseribed.

In testimony whereof I have hereunto set
my hand in the presence of two subsecribing
witnesses.
| JOSEPII W. MARSII..
Witnesses:

JAMES R. WILEY,
DAVID B. GERRETT. -
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