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| plete metallic circuits.
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o aZZ whom it may cmfz,cern . -

Be it known that I, EDwARrD M. BENTLEY,
of Boston, Suffolk county State of Massachu-
setts, have invented a new and useful Tele-

phone-Exchan ge System, of which the follow-
mn is a speuheatlon -

My invention relate& to telephone exchange

systems; and it consistsin an arrangement for

avolding disturbances on the telephone wires
arising *from leakage and 111duct1011 from
neln"hbounﬂ* wires.

In a patent granted me May 1, 1883, No.
276,954, I have set forth a method of ayoid-
ing 1ntelfelenee between wires of different
classes. Inthat method the trunk telegraph-
wires coming into a city were provided with
a common 1"et111n-hue which ran parallel with
the direet lines to avoid induective effects and
was then grounded outside the city at a point
beyond the area of disturbance. The local
lines, however, were all provided with com-
My present inven-
tion consists in adapting these two arrange-
ments to a local telephone system, ut1l1z1nn*
the distinctive features of each 1101: so much
for the purpose of avoiding induection as to
prevent leakage to the telephone-wnes from

the ﬂ*lounded electric-power systems which

have come extensively into use since the date
of the above-mentioned patent. With this
object in view I provide the radiating ex-

- change-lines with a complete metallic cucmt
| mdependent of the ground, so far asthe city
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or distriet liable to dlqturbance 18 concerned;
but I connect this metallic system to nlound
at a point some miles, if necessary, ov tsnde the
city beyond the area of possible leakage from
the grounded power-lines. I aecomphsh this
by e:{tendmﬂ‘ throughout the district a series
of Dbelt- hnes concentno with the central sta-

tion and at successive distances therefrom.

These belt-lines are of low resistance and are
preterably connected together. They form a

common refurn or “artlﬁelal ground” as it
might be termed, that is completely of metal
and mdependent of the earth so far as the
city is concerned; but to make the system
universal in its application and capable of
use with trunk-lines or lines grounded at a
50 distance, I make a nmund connectlon for my

common return at.a point several miles, if
necessary, outside the city and beyond the

| limit of possible leakage from the power-lines.

In the accompanying drawings, illustrating
my invention, A represents a central station,

11, 2, 3, 4, Fblld o are service-lines radiating

thel eftom

6, 7, and 8 are trunk-lines to distant points.

B a,nd C are concentric belt-lines of low re-
sistance at sucecessive distances from the sta-
tion and connected by wires E.

D isapower-circuit—as, for example, a rail-
way grounded at various places throughout
the dlstuet and liable to affect a]ltelephene-
circuits that may be grounded in the vicinity.

I is a ground- conmection for the common
return El.t a point several miles, if necessary,
beyond the area of leakage disturbance.

By means of the two “concentric ground-
lines I can make connection with either one,
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as may be convenient, while it is always pos-

sible to bring a Subscubers line back in a

direction parallel to the outgoing wire, and

thus obviate induction as well as 1eak&ﬂ'e

I am aware that it is not new to prowde
acommon return for telephone-lines and have
it connected to ground, such an arrangement
being shown in patent of W. H. Knight, No.
302,344 dated July 22, 1884; but in such cases
the ground-connection has &lwa,ys been made
at the central station or at various points ex-
posed to the leakage from other grounded eir-
cuits. In my system there will be of course
a connection from the common return to the
central station for s
practicable to make the ground-connection
for the common return of 1ess capacity than
the return itself, as the bulk of the transmis-
sion will be on the metallic system without
passing over the ground.

While I have shown in this instance a com-
mon return-wire concentric with the central
station, 1t is evident that the said wire may
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signaling, and it is also 8;

go

W1th0ut departing from the spirit of my in-

vention assume any desired route by which
it may reach any desired numbeér of subsecrib-
ers whose lines extend from the central sta-
tion. ¥

What I claim a3 n2w, and of my invention,
18—
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1. A local telephone-exchange having a se-
ries of radiating lines, with a common return-
line connected to their outer ends, the said
return-line having a ground-coniection at &
point outside the area of leakage disturbance.

2. A local telephone-exchange having a se-
ries of radiating lines, with a common return-
line connected to their outer ends and ex-
tending through the distriet to be served, the
said return-line having a ground-connection
at a point outside the area of leakage dis-
turbance.

3. A local telephone-exchange having a se-
ries of radiating lines, with two or more coms-
mon return-lines therefor extending through
the distriet to be served and connected to the
radiating lines at successive distances from
the central station.

4. A local telephone-exchange having a se- |

ries of radiating lines, with a common return-
line therefor connected to their outer ends,

orounded at a point outside the arca of leak- |

437,010

age disturbance, combined with a grounded
trunk-line extending to a distant exchange.

5. A telephone-exchange system having a
series of radiating lines exposed to leakage
and inductive disturbances, each of the dis-
turbed lines having a parallel individual re-
turn for avoiding induction, connected to a
common line extending through the district
and grounded at a point outside the area of
leakage disturbances.

6. A telephone-exchange system having a
commonreturn-lineextending through thedis-
triet to be served and surrounding the central
station, and one or more subscribers’ stations
outside the said return-line, provided ecach
with a parallel individual return brought
back and connected to the common return.

EDWARD M. BENTLEY.

VWitnesses:
W. II. KNIGHT,
N. D. ATwo0O0OD.
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