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Unttep STATES PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WE_S:TERN
ELECTRIC COMPANY, OF SAME PLACE.

TELEPHONE-EXCHANGE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 544,388, dated August 13,1895,
Application filed May 13, 1892, Renewed February 11, 1895'. Serial No, 538,043, (No model.)

To all whom it may concerr:
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
5 nois, have invented a certain new and useful
Improvement in Telephone-Exchange Sys-
tems, (Case No. 305,) of which the following is
a full, clear, concise, and exact desecription,
reference being had to the accompanying
to drawings, forming a part of this specification.
My invention relates to switchboard sys-
tems for telephone-exchanges. Its object is
to simplify the apparatus employed in con-
necting between telephone-lines at the ex-
15 change.
_ Heretofore in telephone-exchange systemns
calling-circuits or talking-circuits have been
provided including all or a certain portion of
the sub-stations of the exchange system and
20 terminating at the exchange in a telephone-
receiver at which is stationed a constantly-
listening operator; and individual telephone-
lines have been extended from each particu-
lar sub-station to the exchange, terminating
25 in spring-jack switches upon the different
switchboards at the exchange. Thus any
subseriber of the exchange is enabled to give
an order for a connection to a listening op-
erator at the exchange, and thereupon the
30 operator establishes connection between the
calling-line and the line desired by means of
connecting-plugs inserted into the terminal
spring-jacks of the two lines, respectively.
With a large number of sub-stations it has
35 been necessary to provide several calling-cir-
cuits, one circuit terminating in a receiver at
each of several sections of multiple switch-
board, and the subscriber’s line-circuit being
connected with an answering-jack upon the
40 section of switehboard at which his particu-
lar ealling-circuit terminated and with a line
spring-jack upon every section of the mul-
tiple-switchboard system.
In my invention I have divided the differ-
45 ent line-circuits into several groups and pro-
vided several switchboards, all the members
of each group of subseribers’ lines being con-
nected with a line-jack upon the particular
switchboard belonging to that group and to
so an answering-jack upon each of the switch-
boards; and I provide a calling-circuit in-

cluding all of the sub-stations and including
a telephone-receiver at each of the different
switehboards. Thus any subseriber of the
exchange may give an order for a connection 55
over the calling-circuit which will be heard
by allof the operators at thedifferent boards,
but only the operator at the switchboard
which contains the line spring-jack of the
line with which conneection is desired attends 6o
to the order, and she establishes the desired
connection. This may be accomplished in
the usual way by inserting one loop-plug of

.a pair into the answering-jack at her board

of the calling-line and the other loop-pluginto 65
the line-jack of the line called. When the
namber of subsecribers is very great, it may
be desirable fo provide several calling-cir-
cuits. In this case I construct each of the
switchboards at the exchange as a multiple- 70
switchboard system, and provide a calling-
cireuit for each section of one of the multiple
switchboards, the different calling-cireuits
including receivers at corresponding sec-
tions of the different multiple switchboards. 75

My invention is illustrated in the accom-
panying drawings, Sheets 1 and 2.

In Figure 1,Sheet 1,1 have shown four sub-
stations of an.exchange of one thousand sub-
seribers ‘divided into two groups of five hun- 8o
dred each, the two groups being connected
with two switehboards at the exchange. I
have shown the apparatus of two of the sub-
stations complete, and have shown two of the
lines connected at one of theswitchboards. 85
In Fig. 2,Sheet 2,1 have shown eight sub-sta-
tions of an exchange of ten thousand sub-
seribers, the whole namber of subscribers be-
ing divided into two groups of five thousand
subseribers each, the different groups being 9o
connected to two different switchboards at
the exchange. The switchboards are of the
multiple type, each comprising two switching-
sections, and two calling-circunits are provided,
each of the calling-circuits including a tele- g5
phone-receiver at one section of each of the
switechboards, the two receivers of one ecircuit
being located at corresponding sectionsof the
switchboards.

Referring to Fig. 1;1 will describe in detail 100
the apparatus therein depicted. The various
telephonic-signaling appliancesatthe sub-sta-
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tion:are of the usual character and may com-
prise a telephone transmitter and receiver «
and a signal-bell in two different branches
from one side of the line-cirenit, and an auto-
matie switch adaptedtoeonnectthetelephone
apparatus or the signaling apparatus alter-
nately into the cirenit, according to the posi-
tion of the switeh. - A loop-key b is provided
at the sub-station, adapted to loop the tele-
phone apparatus: o into theeirenit connected
with:its contact-springs b’ b® when'the plunger
of the key is depressed. The line-circuit ¢
extends to the exchange, where it is connected
with answering-jacks ¢” and ¢* upoun the:dif-
ferent switchboards d and d’, respectively.
The line ¢ is also connected with a line-jack
¢® upon the switchboard d.: Each of the other
line-circuits of the group, 1 to 500, inclusive,
extends similarly to answering-jacks upon
the different switchboards d and d’ and to a
line-jack upon the switchboard d. Each of
the members of - the other group, 501 to 1000,
inclusive, is connected with answering-jacks
upon both switchboards d and:d’ and with a
line-jack upontheboard d’.. Thestation 1000,
for example, is shown connected by line e
with: answering-jacks ¢’ and ¢® upon the
boards d’ and d and with theline-jack ¢* upon
the board d'.

A calling:cireunit £ includes -all -of the sub-’

stations of the exchange; being connected at
each of them with the contact-springs b and
U’ of aloop-key b.  The ealling-eircuit f in-
cludes:at-each of the switchboards d and d’ a
telephone-receiver g and g’, respectively, at
the two boards. At each of these telephoues
is stationed a constantly-listening operator.

"Each of the operatorsis provided with ¢on-
necting apparatus—pairs of loop-plugs and
connecting-cords—and with calling or signal-
ing apparatus of the well-known character.
One cord-circuit at board d’ is shown com-
plete. It comprises two loop-plugs v and 7/,
each having two contact-pieces adapted to
make contact with the different line-contacts
of the spring-jack into which it may be in-
serted. The like contact-pieces of the two
plugs are connected by conducting-cords ¢
and ¢, respectively. Calling-keys It &’ are in-
cluded in the cord-cirenits, each adapted to
disconnect both eontact-pieces of one of the
loop-plugs from those of the other, and to con-
nect them to the poles of the calling-gen-
erator [.

When a subscriber of the first group-—as, for
example, subscriber at station 1—desires a
connection with a member of his own group,
he depresses the plunger of his key 0, thus
looping his telephone apparatus into the call-
ing-cireuit, and gives his order, stating both
the number —1— of his line and the number
—say 500—of the line with which he desires
connection. The order is heard by the oper-

ators at both telephones g and g¢’; bLut the
operator at telephone ¢ at once recognizes
that the line ealled for belongs to the group

having line-terminals at her switehboard d.
She then inserts one plug of a pair of con-
necting -plugs into :the answering-jack—as
¢’—of the line 1 at her board and the other
plug of the pair into-the line-jack m? of line
500 at the same board, whereby the sub-sta-
tions 1 and 500 are counected into a continu-
ous-loop circuit in the usual manner. She
then depressesthe plungerof-the calling-key,
which is connected with the plug in the
spring-jack 8 sendingacalling-current over
theline/m to sub-station 500,where, the switeh-
hook being in its lowest position, it finds cir-
cuit:-through the signal-bell, ecalling the: at-
tention of the subseriber.

When the subseriber at station 1 desires to
communicate with a subscriber of the other
group—sayline 1000—he sends his order over
the calling-circuit f; as before, stating to the
listening operator-that he desires econnection
from line 1 to line 1000. : Both the operators
hear the order, as before; but only the opera-
tor at board d’ attendstotheorder. Shepro-
ceeds to establish connection between the
lines in‘aecordance with the order, as before
described. - The stations 1and 1000 are shown
thus connected at the switehboard d’.

Referring now to Fig. 2, Sheet 2, the sub-
stations 1 to 1000, .inclusive; are: divided into
two groups, each including five thousand sub-
seribers, and the members of the different
groupsare.connected toanswering-jacksupon
both of two switchboards at' the exchange
and to line-jacks upon a particular oneof the
switchboards, as before:described; but each
of the switchboards n »” is a multiple-switch-
board system, comprising switching-sections
o and o" and :0* and 0%, respectively, and each
of the subscribers’ lines is connected with an
answering-jack upon one section of each of
the switchboards and with a line-jack upon
each section of a particular one of the switch-
boards. Thus the sub-station 1 is connected
by line p with an answering-jack p’ uponthe
section o of the board n and with another an-
swering-jack p? upon the corresponding sec-
tion 0® of the switehboard «’. The line p
is also connected with two line-jacks p?® and
p*—one upon each of the sections o and o’ of
the switehboard n. The sub-station 5001 of
the other group.is similarly connected by a
line ¢ with an answering-jack ¢’ upon the see-
tion o of the switchboard » and with another
answering-jack ¢ upon the corresponding sec-
tion o of the switchboard »’, and with two
line-jacks o® and o, one upon each section of
the switchboard n’. Two calling-circuits »
and sare provided, each including one-half of
the membersof each group of sub-stations and
each includingatelephone-receiveratone sec-
tion of each of the switehboards. Thus the
calling-circuit s extends to the sub-stations
1, 2500, 5001, and 7,250, and includes one tele-
phone-receiver ¢ at the switchboard n near the
section o0, whereon the particular answering-
jacks of lines 1, 2500, 5001, and 7250 are lo-

75

8o

85

j0

ICO

105

IIo

115

I20

125




I0

I5

20

25

30

35

40

45

50

55

6o

65

544,388 8

cated, and another telephone-receiver ¢’ at the
switchboard ' near the section o’, containing
the corresponding answering-jacks at that
switehboard. The other calling-circuit = in-
cludes similar telephone-receivers w and w’ at
the sections o’ and 0® of the switchboards =
and 7', respectively.

The subseriber, for example, at station 1
desiring communication with another sub-
scriber—for example, subseriber at station
5000—gives his order, as before, and it is
heard by the operators at all the sections of
switehboards o and o® whereon the answering-
jacks of his line are located; but only that
listening operator stationed at the particular
switchboard n whereon the line-jack of line
5000 is located attends to the order, She es-
tablishes connection between the lines 1 and
5000 at the section o of the board n, as before.
If the subscriber at station 1 desired a con-
nection with a member of the other group—
say 5001—he would give his order for the con-
mection 1 to 5001, as before; but the opera-
tor listening at telephone ¢’ at the board n’
would have received the order and made the
connection.

‘When a subscriber at a station between
2501 and 5000 desires a connection, he gives
his order over the calling-circuit r, which is
connected with his sub-station, and the order
isreceived by one of the operators dat another
section of the switchboards and is attended
to as before.

It will be obvious that the system thus de-
seribed may be indefinitely extended. The
sub-stations may be divided into any desired
number of groups, and each switchboard may
comprise any desired number of sections, and
hence any number of calling-circuits,

Haviog thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination with line ecircuits ex-
tending from each of several substations to
an exchange, of several switeh boards at the
exchange, an answering jack for each line
provided upon each of the boards, a line jack
for each line provided upon some one of the
boards, a calling circuit extending to all of
the substations, and an electro-magnetic re-
ceiving device at each of said boards included
in said calling circuit, the several electro-mag-
netic receiving devices being adapted to si-
multaneously respond to calling currents from
the substations, substantially as deseribed.

2. The combination with line circuits ex-
tending from each of several substations to
an exchange, of several switch boards at the
exchange, an answering jack for each line
provided upon each of the boards, a line jack
for each line provided upon some one of the
boards, a calling cirenit extending to all of
the substations, an electro-magnetic receiving
device at each of said boards included in said
calling circuit, and means at each of the sub-
stations for signaling over the calling cireunit

to the exchange to simultaneously actuate all
of said receiving devices, substantially as de-
seribed. '

8. The combination with line ecircuits ex-

70

tending from each of several substations to

an exchange, of several switeh boards at the
exchange, an answering jack for each line
provided upon each of the boards, a line jack
for each line provided upon some one of the
boards, a calling cirenit extending from the
exchange to each of the substations, a tele-
phone receiver at each of the boards included
in said calling circuit, and means for ineclud-
ing the telephone apparatus at the substation
in the calling ecircuit, substantially as de-
seribed.

8o

4. The combination with line circuits ex-

tending from several substations to an ex-
change, of multiple switeh boards at the ex-
change, each switch board ecomprising two or
more sections, an answering jack for each
line at one section of each of the multiple
switch boards, a line jack for each line at
each section of one of the multiple switch
boards, calling circuits each extending to a
different group of substations, and inecluding
an electro-magnetic receiving device at that
section of each switch board whereon are the
answering jacks of the particular substations
with which itis connected, the several receiv-
ing devices being adapted to simultaneously
respond to calling currents from the substa-
tions, substantially as deseribed.

5. The combination with line cireuits ex-
tending from several substations to an ex-
change, of multiple switch boards at the ex-
change, each switch board comprising two or
more sections, an answering jack for each line
at one section of each of the multiple switch
boards, a line jack for each line at each sec-
tion of oneof the multiple switch boards, con-
necting apparatus adapted to connect any
line spring jack with any answering jack,
different calling circuits extending from dif-
ferent groups of substations,and each includ-
ing a telephone receiver at each section of
the switch board whereon are the answering
jacks of the particular substation with which
it is connected, and means at each substation
forineluding the telephone apparatus thereat
in the calling circuit, substantially as de-
scribed.

6. The combination with line cireuits ex-
tending from each of several substations to
an exchange, of several switch boards at the
exchange, a spring jack for each line pro-
vided upon each of the boards, a calling cir-
cuit extending to each of the substations, an
electro-magnetic receiving device at each of
said boards, said receiving devices being in-
cluded in said calling circuit and adapted to
simultaneously respond to calling currents
sent from any substation, substantially as de-
seribed.

7. The combination with line cireuits ex-
tending from each of several substations to
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an exchange, of several switchboards at the
exchange, a springjack for a different line
upon each of the switchboards, a calling cir-
cuit extending to all of the substations, an
- clectro-magnetic receiving device at each of
said boards included in said calling circuit,
and means at each of the substations for sig-
naling over the calling circuit tothe exchange,

544,388

to simunltaneously actuate all of said receiv-
ing devices, substantially as described. Io
In witness whereof I hereunto subseribe my
name this 28th day of March, A. D. 1892,
CHARLES E. SCRIBNER.
Witnesses: :
FrANK R. MCBERTY,
DE LANCEY A. CAMERON.




