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To all whonv it may concermn:

Be it known that I, WILLIAM W. DEAN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Calling Apparatus for Tele-
phone-Lines, (Case Nc. 82,) of which the fol-
lowing is & full, clear, concise, and exact de-
ser 1p+10n

My invention relates to party telephone—
lines; anditsobjectistoprovideimproved cir-
cuits and apparatus whereby the subscribers’
call -bells may be selectively operated al-
though placed in grounded branches which
contain induction devices normally insualat-
ing the line conductors from the earth with
respect to direct currents.

In modern telephone engineering practice
where the central-batterysystem is employed
a condenser is frequently used at each sub-
station with a peculiar arrangement of the
telephone talkingapparatus.
acts as a secondary source of current to sup-
ply the primary transmitter-circuit, the con-
denser itself being charged by direct current
transmitted over the line from a battery at
the central office. |

In party-line systems heretofore designed
it has been usunal to provide call-bells of high
resistance adapted to respond to pulsating
currents of a given polarity in grounded
branches from the line conductors; but in
modern telephone-exchangeswhereauntomatic
signalsarecemployed thesegrounded branches
have interfered with the operation of the sig-
nals. 'T'opreventthis, it has been attempted
to include the condenser in the grounded
branch which contains the call-bell; but it
has been found that the call-bells cannot be
rung satisfactorily through the condenser, be-
cause the condenser alters the character of
thecurrentfrom pulsating to alternating. It
has been proposed, therefore, to provide a re-
lay at each station included with a condenser
in a bridge of the line and to connect the call-
bell at ea,ch station in a normally open ground
branch from one limb of the line, adapted to
be closed by the switch-contacts of the relay,
which is responsive to the pulsating ringing-
My invention is an improvement

The condenser

| on this system and lies in a peculiar arrange-

ment of apparatus and circuits, such that the
relay may be successfully used without being
liable to accidental operation, my object be-
ing in particular to prevent the relay from be-
ing actuated by the direct current, which 1s
supplied to the line for talking purposes.
this end I associate the relay with the other
apparatus in such a way that it will be with
the condenser in a bridge of the line to re-
spond to calling- cunen‘n but will be short-
cirenited and out of the path of direct cur-
rent when the telephone is removed from 1ts

-switeh.

I will describe my invention particularly
by reference to the accompanying drawing,
which is a diagram of a party telephone-line
6‘{13611(1111'3‘ hom two substations to a central
office, Wlth a portion of the central-office ap-
pmatus for making connection with the line.

The substation A ig illustrated in a some-
what different manner from the substation
B; but it will be seen that the cireuits are ex-
actly the same. The signal-bell a at the sub-

station is connected in a grounded branch
from one limb of the telephane -line normally
open at the switeh-contacts of a relay b and

adapted to be closed by said relay when ex-
cited. The relay & is connected in a bridge
3 across the line, which also includes serially
the condenser fand a secondary winding c?
of the induction-coil ¢. The said winding
¢® also forms part of a bridge-circuit 3 5, con-
taining the microphone-transmitter e, this
last-mentioned bridge being controlled at the
contact ¢° of the telephone-switch g, which is
interposed between the induction-coil wind-
ing and the transmitter. The telephone-
switch isalsoprovided with acontact g’,which
forms the terminal of a shunt-wire 4, extend-
ing to the aforesaid bridge-wire 3 and con-

Pnected ‘thereto at a point “between the con-

denser fand the relay 0. This wire 4 In-
cludes the IGCGIVlHU‘ telephone d and the
other winding ¢’ of Lhe induction-coil. = The
wire 4, with the apparatus included thelem
is thus in shunt of the relay 0, and, towethel
with the condenser 7, is also in shunt of the
transmitter e. The wire 5, containing the

| transmitter, shunts the relay and the con-
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denser. Therelay bisthusinapermanently-
closed conduetor which extends from a point

between the induction-coil winding ¢* and
the switeh ¢ to the condenser f—that is, it is

‘included with the condenser in a bridge of

theg line; but the relay is removed from the
path of direect current, since when the tele-
phone is off the hook, as shown at substation

- A, the contacts ¢’ g* are electrically united
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and the relay is short-circuited by the switch-
lever. During connection with the line cur-
rent is applied thereto from the central bat-
tery /i, which is bridged across the cord-cir-
cult used 1in establishing the connection.
This direet current flowing out over the line

~charges the condenser 7, which acts as a sec-

ondary source of current in the local cireuit
4 5, including the transmitting and receiving
telephones and the winding ¢’ of the induc-
tion-coil. The relay b, however, will be un-
affected, because the direct current takes the
path 3 5. | |

When it is necessary to ring the bell a at
station A, pulsating current of proper sign
from the ringing-generator G at the central
office may be sent out over the limb 1 of the
line with which the bell is connected by de-

pressing the ringing-key %, which also con-

nects the other limb 2 of the line to earth.

The pulsating current flows through the
bridges 3 at all the stations, the relays b at

all the stations being operated thereby. The

bells a, however, are polarized, so that each
responds only to current of a given polarity.
For instance, the bell at station A may re-
spond only to positive current, while the bell
at station b responds only to negative cur-
When positive calling-current is ap-
plted to limb 1 of the telephone-line, there-
fore, the bell at station A only will be rung.

Having thus described wmy invention, I
claim as new, and desire to secure by Letters
Patent, the following: |

1. The combination with a telephone-line
and means for producing current therein, of
a bridge of the line having a winding of an

- Induction-coil, a relay and a condenser in-
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cluded serially therein, a telephone-switch
and a shunt of the relay and condenser con-
trolled thereby, said shunt including a trans-
mitting-telephone, and a cirecuit controlled
by the relay, as described.

2. The combination with a telephone-line
and means for directing current over the line,

of a call-bell at the substation thereof and a

branch circuit including said call-bell, a re-
lay controlling said branch circuit, transmit-
ting and receiving telephones, an induction-
coil having two windings, a permanently-
closed bridge of the line including serially
the condenser, the relay and a winding of the
induction-coil, two shunt-conductors, one of
sald conductors shunting the relay and in-

cluding the other winding of the induection-

692,250

coll, and the other conductor including the 65

transmitting - telephone shunting the con-
denser and relay, and a switch controlling
said shunts, substantially as set forth.

5. The combination with a telephone-line

and means for direeting calling-current and

steady current over the line, of a bridge of
the line including serially a telephone-trans-
mitter and one winding of an induction-coil,
a telephone-switch controlling said bridge,
having its contacts between the transmitter
and the said induction-coil winding, a shunt
of the transmitter including serially a con-
denser, another winding of the induction-coil
and a receiving-telephone, said shunt being
also controlled by the telephone-switch, a
signal-bell, a branch circuit from one limb of
the line including said signal-bell, a relay
controlling said branch circuit, responsive to
calling - current, and a permanently-closed
conductor including said relay, extending
from a point between the first - mentioned
winding of the induection-coil and the tele-
phone-switch, in bridge of the line through
the condenser, whereby the relay is in the
path of calling-current but is short-circuited
as to direct current. |

4. The combination with a telephone-line
and means for direeting calling-current and
direct current over the line, a call-bell con-
nected by a branch conductor to one limb of
the telephone-line at the substation thereof,
a relay O controlling the connection of the
bell with the line, a transmitting-telephone
and a receiving-telephone, a switch-lever ¢
connected with a limb 1 of the line through
the transmitting-telephone, two contacts g’ ¢?
for the switch-lever normally separated from
one another and from the switch-lever, but
adapted to be closed together against the
switch-lever when the telephone talking ap-
paratus 1s in use, a winding ¢? of an induc-
tion-coil included in a conductor extending
from the contact g®to the other limb 2 of the
telephone-line, a conductor extending from
the limb 1 of the telephone-line to the other
contact g’ of the switch-lever and including
serially a condenser and the other winding ¢’
of the induction-coil, the condenser being be-
tween the said winding ¢’ and the limb 1 of
the telephone-line, and a conduetor includ-
ing the helix of the relay 0, said conductor
extending between the condenser and the
contact g* of the switch-lever, whereby the
relay is included with the condenser in a
bridge of the line, to respond to ealling-cur-
rent, and is removed from the path of the di-
rect cuarrent, substantially as set forth.

In witness whereof I hereuntosubseribe my
name this 8th day of January, A. D. 1900.

WILLTAM W. DEAN.

Witnesses:
DE WirT C. TANNER,
JAY W. SKINKLE.
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