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To all whom it may concerw:
Be it known that I, ERNEST P. W ARNER, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Iili- |

nois, have invented a certain new and useful

Improvementin Three-Wire Multiple Switch- |

Board System, (Case 19,) of which the follow-
ing is a full, clear, concise, and exact deserip-
tion, reference being had to the accompany-
ing drawings, forming'a part of this specifi-

A tion.

My invention relates to ‘relephone—exelmn oe
apparatus of the multiple type, in which the
bhoards are divided intotwo groups, a connect-
ing device being provided for each of—say,

half of—the lines on each board of one of the
agroups, and a connecting device for each of
the other half of the lines upon each of the

“boards of the other group. Inadivided mul-

tiple switch-board system of this class we have
half the lines connected with one group of

“boards according to the multiple pla,n and

40

- areinecreased.

5o talking-circuit of each subscriber.

the other half of Tines connected with another
oroup of boards. Kach line of division 1 1s
provided with a terminal upon one of the
boards of group 2, and each of thelines of di-
vision 2 18 p10v1ded with a terminal on one
of the boards of group 1. Signaling appara-
tus has also been provided, so that each sub-
seriber may signal at will to either one or the
other of the two groups of switch-boards.
The lines, say, from 1 to 3,000, will form the
first division and be connected with the first
oroup of switch-boards, while the lines from
3,000 to 6,000 would form the second division
and be connected with the second group of
boards. A subscriber knowing the number
of the line with which he wants connection
sends in oneof two signals, accordingly asthe
line wanted is above or below 3,000—that is,
he sends the signal to the group of boards
upon each of which the line wanted has a ter-
minal.

the different subsecribers.
the expense and difficulties at the exchange-
office are multiplied as the number of lines
Itistherefore desirable topro-

vide a special signal-circuit in addition to the
I have

‘nal - eircuit from

IHeretofore in such divided systems it
has been proposed to use metallic cireuits for
In - such systems

Sometimes termed my system the “ three-wire
system” on this account, though it will be ap-
parent that my invention is notin alllespeets
limited necessarily to those systems in which
each subscriber 1s provided with two wires—
that is, a metallic circuit for talking. It will
also appear that my invention is not limited

to any particular test system—that is, it is

not limited to any particular appamtus for
inding out when a line is called for whether
said lme_ls connected or in use. Ishallthere-
fore describe my invention as embodied in a
divided multiple system employing metallic

talking-circuits, and for clearness of deserip-
tion andillustration shall refer onlymeldent-
ally to the test system.

Speaking generally, my invention consists
in connecting the different telephone-lines
with switches on each of the boards of one
group and with a switch on one of theboards

of the other group, and, in connection with

each telephone-circuit, running a special sig-
each subsecriber’s station
through signal devices, as annunciators, one
at least on one of the boards of each of the

| groups, the signal device of each group or di-

vision in each signal-line being adapted to re-
spond to cmlent of different polarities or
character. |

In the accompanying drawings, Figure 1 is
a diagram illustrative of two subscribers’ sta-
tions connected with a telephone-exchange
by circuits embodying my invention. - Fw 2
is a detailed sectional view of an 01d111a,1y
spring-jack switeh, a loop-plug inserted there-
in,suchasar eused prefer ably at the exchange-
0f106

Themultiplesw itch-boar ds at Lhe exchange-
office are 1n two divisions or groups, group A
consisting of three boards a’ b’ ¢/, and oroup
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B consistinglikewise of three duplicate boards .

a® 0° ¢>. Subscriber’s station 1 is connected
with spring-jack switches d’ ¢’ 7/, one being
on each of the boards of group A, and also
with a spring-jack switch ¢’ upon one of the
boards of group B—in this instance board c?.

‘This station 1 is provided with a connecting

device on each of the boards of group A and

‘with another connecting device upon one of

the boards of group B.
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The talking-eireuit or telephone-line of sta-
tion 1 1s a metallic cireuit 2, the limb 7/,
when the telephone is removed from the
switeh, extending from the switeh through the
telephone and through the spring and contact
of each of the switches d’ ¢’ f/ ¢’ of the line,
while the other branch /* extends to the ring
or test piece of each of said spring-jack
switches. Asshown in Fig. 2, the twobranches
I and * may be connected with the differ-
ent strands ot the cord of the loop-plug when
the plug is inserted.

It will be observed that I haveincluded no
annunciator or other device for signaling the
central office in the metallic cireuit 5, or
rather in each of the limbs 2/ /% which when
united form the metallic circuit. Iprovide a
special wire 2 for signaling. This wire 7 ex-
tends from the subscriber’s station through
an annunciator £ on one of the groups and
through another annunciator &> on one of the
boards of the other group. These annunci-
ators k&’ k&* in thesignaling-circuit 2 should be
polarized to respond to current in different
directions.

At the subscriber’s station I provide a gen-
erator [, in connection with a switching de-
vice or pole-changer !/, adapted to loop the
generator into thec¢ircuit 2 to send currentin
the proper direction to operate the annunci-
ator £’ or the annunciator &% The key [ is
included in the cireuit of branch or limb A?
at station 1, and is so placed with respect to
the contact or terminal of signal-cireuit 7 that
when depressed circuit ¢ will be eclosed to
ground through the switching apparatus
and the generator /, the direction of the cur-
rent through annunciator depending upon
the position of switeh ¢, which may be moved
at the will of the usertothe position required.
We have, then, station 1 econnected by a tele-
phone-line with a different switeh of each of
the switeh-boards of group A and with a
switeh on one of the boards of group 3.

In addition to the telephone-line we have
a signal-cireuit wire which extends to an an-
nunciator upon one board of each of the
egroups of boards, and theseannunciators are
polarized to respond each to current in one
direction only, and are so placed in cirvcuit
that only one will be operated by current of
a given direction.

T'he circuits of station 1 and their connec-
tions with the different switch-boards of the
exchange as thus deseribed, may be consid-
ered the same as those of other stations. Sta-
tion 1 would be considered as belonging to
the first division or group A of the exchange.
This first division might embrace the stations
numbered from 1 to 3,000, the remaining sta-
tions of the subsecribers being numbered from
3,000 to 6,000.

As shown in Iig. 1, station 2 may be con-
sidered as one of the subscribers’ stations of
the second division. The telephone-line m of

- this station is run in the same manner here-

‘nection is desired.

' HB
L

428,189

line /i of station 1—that is to say, telephong-
line m includes a spring-jack switch on cach
of the boards of group B, and a spring-jack
switch on one of the boards of the first group
A. These spring-jack switehes ? ¢? /%, dis-
tributed on the boards of group I3, and the
spring-jack switch ¢g* upon board 0’ of group
A, may be of the construction shown in Iig.
2. The circuit m will be found open nor-
mally at switeh g*. A loop-plug inserted in
any one of the switehes d* ¢* f* ¢* may be used
to connect the telephone-line m in metallic
circuit with any other line with which con-
The switching apparatus
or pole changer, the generator, and connec-
tions may be the same at station 2 as here-

tofore deseribed with respect fo station 1.
T'he signaling-cireuit n includes polarized an-
‘nuneiators 0" and 0%, one annunicator being
on one board of each of the divisions or
groups B A.

I have thus described the manner of con-

necting the telephone-lines and the signal-
lines with the different groups or divisions of
-switch - boards of the divisional multiple

switch-board system.

I wi'l now describe the manner of signaling
the central office and making the connections
between the different telephone-lines. Sup-
pose subscriber 1 wishes connection with sub-
seriber 2. He depresses key [* and places the

pole-changing switch I/ in position to send
current from the generator [over signal-wire

¢ in.proper direction to operate annunciator
The operator at board c¢* sceing annun-
ciator i* fall, will at once insert a loop-plug,
as loop-plug p, into answering spring-jack ¢’
of line /i, which is numbered to correspond
with the annunciator L% The operator’s

‘telephone. at board ¢? is then brought into

the circuit by bringing the operator’s tele-
phone-switch into the position shown, to
bridge the telephone in a circuit-crossing
from one cord to the other, which is a well-
known method of making the connection
with the operator’s telephone and is gener-
ally termed “Dbridging across.” It will he oh-
served that the signal is sent in overthe sig-
nal-wire ¢, and that the operator on seeing
the signal loops the telephone into the tele-
phone-line i, thus completing the circuit be-
tween the subseriber’s station and the opera-

tor, 1t being understood that the subscriber
on sending the signal will immediately take

down his telephone, so as to bring his tele-
phone into the ecircuit of line 2. The opera-
tor at board ¢* upon receiving the order for
subscriber 2, inserts the other plug 9’ of the
pair into the spring-jack switch 72 of line m.
Having inserted plug p” in spring-jack 72 the
operator, by depressing key ¢, brings the
generator into cireuit, so as to send ecurrent
over line m and ring the bell at subscriber’s
station 2. The operator then disconnects her

telephone and is ready for the next call,

When the subscribers are through talking,

tofore described with respect to telephone- | the one who sent in the eall—that is to Say,
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in this instance subscriber 1—will send cur- | an annuneciator on one board of each of the

rent over signal-wire 2 in direction to throw
down again shutter 4% This will be the dis-
eonnecmnn-swnel and the operator pulls out
the plugs p p’.

In case subscriber 1 wished a eonneet-mn
with any one of the subsecribers of the first
division, current would be sent over line 7 in
the other direction so as to operate the shut—
ter &’. 'I'he operator thereupon at board ¢’
will proceed to make the connection ordered.
It should be observed that whenever two tele-
phone-lines are connected together no clear-
ing-out annunciators are meluded in thelr
umted circuit.

In telephone-exchange systems the great-
est part of the troubles from induction arise
from the signaling-current. By providing
111dependent signal-circuits for the subserib-
ers T am enabled to separate the telephone-
cireult so far from the signal-circuits in run-
ning the wires that no injurious induction
can take place.

I have mnot described any test system for
determining whether a line wanted or called
for at one board is connected orin useat any
other of the boards, since such test systems
are well known and a number of them might
be readily adapted to my three-wire S}Tstem
of its circuits.

Having thus deseribed my mventlon I
claim as new and desire to secure by Letter
Patent—

1. The combination, with a subseriber’s
station, of a telephone- lme extending through
sprmn'-;]a(,k switches, one on each of a group
or division of multiple switch-boards, and
one on one board of the other group or di-
vision of switch-boards, and a signal-wire ex-
tending from the bubserlber s station through
dlmunemtm's or signal devices, one on one
board of each of the groups or divisions of
boards, said annunciators or signal devices
being polemzed and connected to respond to
eurrents of opposite polarities and switching
apparatus and a source of electricity at the
subscriber’s station, whereby current may be
sent in either dn‘eetlon over the signal-wire
and the telephone of the eubeember broucrht
into the telephone-circuit, substantmlly as
and for the purpose specified. |

2. A telephone-exchange consisting of mul-
tipleswitceh-boards in two divisions or groups,

- subseribers’ stations divided in correspond-

35

ing groups, each subsecriber’s station being
connected by telephone-lines with a swneh
or terminal on each of the boards of its divis-
ion and with a switech or terminal on one of
the boards of the other division, and a special

6o signal-wire for each station connected with

divisions or groups, said annuneciators belﬁ

polarized to respond to current of different
polarities, substantially as and for the pur-
pose specified.

- 3. The combination, with a telephone-line
extending from a subscriber’s station to a

65

group of multiple switch-boards and to a

single board of another group at a central
station, of a special signal-wire extending
from the same subscriber’s station to two op-
positely-polarized annunciators located at
boards of the said groups, switching appa-
ratus, a source of electricity, and atelephone
and bell at the subscriber’s station, and

70
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switching apparatus, a source of eleectricity,

and a telephone at one board in each group of
the multiple switch-boards, whereby the sub-
seriber may signal the centrel office over the
special smnel—wwe, and the operators at the
central office may signal the subseriber over
the telephone-line, and whereby the tele-
phones may be connected together for con-

versation without including in their c¢ircuits

either the bell of the snbseriber or the an-
nunciator at thecentral office.

4. The combination, with the subsecriber’s
outfit, consisting of a telephone, bell, gener-
ator, and switching apparatus, of a telephone-
line conelstmﬂ* of two branches or limbs, one
branch or lnnb being connected throun*h the
spring and contact of each of several switches
distributed on different multiple switeh-
boards of one group and one switeh or

of ‘switech-boards, the other branch or limb
being connected Wlﬂl the frame or test piece
of each of said spring-jack switches, a special
signal-wire extending from said subsecriber’s

stetlon through two polerlzed annunciators
placed on different boards of the two groups

of switeh-boards and connected in eu*cmtt -

respond to current of different polarities, re-
spectively, and an operator’soutfit consisting
of a telephone and switching apparatus at

each of the boards at which the polarized an-

nunciators are placed, whereby the subsecriber
may signal at will at either of said switeh-

boerds and whereby connection may be made

between the operator’s telephone at either of

the boards and the subscriber’s telephone,

substantially as and for the purpose specified.
In witness whereof I hereunto subscribe

my name this 29th day of September A.D.
1888,

ERNEST P. WARNER.

Witnesses:
EORGE P. BARTON,
CHAS. . HAWLEY.

30

Q0

spring-jack upon one board of another group 93

100

105

IX1O




	Drawings
	Front Page
	Specification
	Claims

