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UNITED STATES PATENT OFFICE. 
CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN 

ELECTRIC COMPANY, OF SAME PLACE. 

MULTIPLE-SWITCHBOARD SYSTEM FOR TELEPHONE-EXCHANGES, 

SPECIFICATION forming part of Letters Patent No. 508,054, dated November 7, 1893. 
Application filed February 7, 1893, Serial No. 461,386, (No model.) 

To all, whom it may concern: 
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 
nois, have invented a certain new and useful 
Improvement in Multiple Switchboards for 
Telephone-Exchanges, (Case No.316) of which 
the following is a full, clear, concise, and ex 
act description, reference being had to the 
accompanying drawings, forming a part of 
this specification. 
Myinvention relates to switching apparatus 

for central offices of telephone exchange sys 
tems; more particularly to the signal receiv 
ing devices of the different lines located at 
the exchange, and means for preventing the 
operation of the same during connection be 
tween the lines. 
As is well known in the art, a telephone ex 

change system ordinarily comprises line cir 
cuits extending from the different substations 
of the system to a common central office and 
each connected thereat with some form of sig 
nal receiving device by which the subscriber 
at the substation may indicate to the attend 
ant at the central office that he desires a con 
nection with some other line; and also with 
one or more sockets or springjacks by which 
the operator at the central office may estab 
lish electrical connection with the line circuit, 
to communicate with the subscriber or to con 
nect the line with any other of the exchange 
system. In some switching systems, in addi 
tion to these parts, the different sides of each 

35 line circuit terminate in different contact 
pieces of a terminal plug adapted for inser 
tion into any springjack or socket. 
the simple insertion of the plug of any line 
into the socket of another-line, the two lines 
are connected together into a continuous loop 
circuit. 
My invention herein has especial reference 

to this particular type of switchboard, which 
is generally known as the single-cord sys 
tem,-although it may be readily adapted for 
use with the former system. In any of these 
systems it is customary for a subscriber de 
siring a connection to operate the signal send 
ing device at his substation to actuate the 

5o signal receiver or annunciator of his particu 
lar line at the central office in order to attract 
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Thus by 

the attention of the operator to his line; and 
having obtained the connection with the de 
sired line, and having finished his conversa 
tion, again to operate his source of signaling 55 
current to indicate to the operators at the ex 
change that the connection with the called line 
is no longer desired, -it being understood by 
the operators at the central office that when a 
call signal is received from a line already con- 6o 
nected, the signalistoindicate that connection 
with the line may be removed. It will be noted, 
however, that the particular responsive de 
vices or “individual annunciators’ of both of 
the connected lines are in the circuit of the 65 
two lines, or in such branches thereof that 
they receive more or less of the final signal 
ing current or disconnection signal; but it is 
desirable that both of the annunciators should 
not be actuated by this disconnection signal 7o 
on account of the confusion which would arise 
therefrom. In exchange systems comprising 
a large number of telephone lines, this lia 
bility to confusion becomes very greatly in 
creased. In such exchange systems the lines 75 
are commonly divided into groups at the cen 
tral office, each group comprising just so many 
lines that one or two operators can attend to 
all the calls from them-ordinarily about two 
hundred to three hundred. In a central office 8o 
thus organized, the annunciators of two lines 
which it may be required to connect together 
may be in different groups, located upon differ 
ent portions of the switchboard and under the 
care of different attendant operators. In this 85 
case, if both annunciators should respond to a 
signal for disconnection, the attendant at the 
portion of the switchboard at which the con 
nection between the lines was made would 
understand that the lines were to be discon- go 
nected; but the operator having charge of 
the annunciator of the answering line would 
have no information that a connection already 
existed from that line to another, and would 
proceed to connect her telephone with the 95 
line to receive an order. Thus in order to 
prevent confusion in the central office, it be 
comes necessary to provide some means by 
which the individual annunciator of an an 
swering line may be rendered inoperative or Ioo 
irresponsive to signaling currents as long as 
the-connection exists to the line. It is to this 
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requirement of the switching system that my 
invention particularly addresses itself. 

In my improved switching system I provide 
an annunciator having an indicator and two 
separate electromagnets, one of which-which 
Idesignate the “operating magnet'-is adapt 
ed to actuate the indicator to display the re 
quired signal in response to a signaling cur 
rent, and the other of which-the “retain 
ing magnet’-when energized, acts to pre 
went the actuation of the indicator and the 
display of the signal; in addition thereto, I 
provide swituh springs of the form generally 
known as a “cord switch,' in connection with 
a socket adapted to receive the terminal plug 
of each line, and a battery and circuit con 
nections such that whenever the terminal 
plug of one line is lifted from its socket and 
inserted into the springjack of another line, 
the battery circuit is closed through the re 
taining magnet of the line with which con 
nection is thus made to retain that annun 
ciator irresponsive to signaling currents over 
the line circuits, while at the same time the 
annunciator of the calling line remains sen 
sitive to such currents. Thus in the normal 
condition of any line its annunciator responds 
to a call signal sent from the substation of 
the line, but when the signal for disconnec 
tion is sent from either substation of two 
lines connected together at the central office, 
only the annunciator of the calling line, at 
the portion of the switchboard where the con 
nection is made, is operated. 
Such “retaining’ annunciators as are re 

quired in my invention are well known in 
the art to which my invention pertains; I 
have described a form which is particularly 
well adapted to use there with in Iny applica 
tion, Serial No. 420,310, filed February 4, 1892, 
(Case No. 252;) also the cord switches compris 
ing switch-springs in connection with a plug 
socket, adapted to be actuated to change the 
circuits by the removal of the terminal plug 
from its socket, I have described in various 
applications, among which is my application, 
Serial No.312,920, filed June 1, 1889, (Case No. 
195.) 
My invention, then, comprises a telephone 

line connected with springjacks or branch ter 
minal sockets at a central office and terminat 
ing in the different contact pieces of a termi 
nal plug, a retaining annunciator having its 
operating coil connected with the line circuit 
and cord switch actuated by the removal of 
the terminal plug from its socket, and circuit 
connections, whereby when the plug is insert 
ed into the springjack of another line, a bat 
tery circuit is completed through the retain 
ing coil of the individual annunciator thereof 
to render it responsive to signaling currents 
through its operating coil. 
I have illustrated my invention in the ac 

companying drawings, Sheets 1 and 2. 
Figure 1, Sheet 1, is a conventional dia 

gram displaying in as simple manner as pos 
sible, two telephone lines extending from sub 
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stations to a central office and each terminat 
ing in a plug thereat, and connected with an 
individual annunciator at one of two sections 
of switchboard and with springjacks or branch 
terminal sockets upon each of the switch 
boards. Fig. 2, Sheet 2, represents in greater 
detail two telephone lines connected with ter 
minal plugs, annunciators and springjacks 
upon two sections of switchboard at the cen 
tral office, and a third line connected only 
with springjacks upon the switchboards, and 
the operator's connecting appliances compris 
ing telephone sets and calling generators and 
the different keys for connecting and discon 
necting the telephones and for sending call 
signals over the line circuits being shown. 

Referring to Fig. 1, the line circuit from 
substation 1 may readily be traced over the 
line wires a. a' to the apparatus at the central 
office and connected thereat by wires or con 
ductors a a to the tip and sleeve b° and b8 of 
a terminal plug b. An individual annunci 
ator c is connected with the line circuit at the 
central office; the annunciator comprises, es 
sentially, an operating coil c', a retaining coil 
c', a heavy shutter cof magnetic material con 
stituting the armature of magnetic, pivoted at 
its lower edge so as to fall outwardly when re 
leased, and an armature c for magnetic' pivot 
ed at its upper edge and provided with an arm 
carrying a catch engaging with the shutter c' 
and holding it normally in the position shown. 
When the armature c is attracted to its mag net c', the magnet c' not being energized, the 
shutter c is released and allowed to fall to in 
dicate the signal; but when the magnet c is 
energized, the armature cis strongly attracted 
and remains in its vertical position whether 
engaged by the catch carried by armature of or 
not. The magnet c is included in a closed 
branch circuit between the different sides a 
(t' of the line circuit. Two springjacks or 
branch terminal sockets d and dare also con 
nected with the line circuit; each springjack 
comprises a spring contact or line spring e, a 
tubular contact ring e', and a narrow test 
ring e; the line springs e and the contact 
rings or thimbles e are connected in multi 
ple with the different sides of the line circuit 
respectively; the test rings e° are connected 
together by a conductor, but are normally in 
sulated from the line. The plug b when not 
in use rests in a socket, one side of which is 
formed by the block f of conducting material, 
the other side of the socket being formed by 
the curved springg which is normally forced 
outwardly by the plug; other springsg' and g? 
are provided, and a contact point g is so dis 
posed that when the spring g is forced out 
Wardly by the presence of the plug in the 
Socket, the contact point carried by the spring 
is separated from the spring contact g’ and 
at the same time the resiliency of the contact 
spring g' carries it away from contact point 
9. Another contact point g is provided near 
the curved portion of spring gagainst which 
the latter closes when the plug is removed. 
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The contacts g and g8 constitute the termi 
nals of an operator's telephone seth which 
is thus normally disconnected from the line 
circuit; contact spring g’ is also connected 
through a retardation coil to earth. Con 
tact spring gis permanently connected with 
the conductor a which is united with one. 
side a of the line circuit. Contact g is con 
nected with the test ring e°. The metallic 
block f is connected by a conductor through 
the retaining coil c of the annunciator and 
battery k to earth. The retaining coil c is 
thus located in a circuit with the grounded 
battery, k, which circuit extends normally 
through the blockf 
terminal plug b, but which does not find cir 
cuit at any other point to earth. The appa 
ratus at substation 1 is of ordinary character, 
comprising simply a telephone set l, a mag 
neto generator l', and call bell, and a grav 
ity switch ladapted to support the telephone 
and to connect the call bell to one side of the 
line circuit when the telephone is hung upon 
the hook, but to disconnect the same when 
the telephone is removed from the hook. The 
apparatus of lines m m', to station 2, is of 
precisely similar character. It may be sup 
posed that the annunciator c and the termi 
nal plug b of line to station 1 are located upon 
one section n, of switchboard at the central 
office, while the annunciator c and termi-: 
nal plug b of lines to station 2 are situated 
upon another section of the switchboard; the 
springjack d of line to station 1 and spring 
jack d of line to station 2 may be supposed 
to be located upon the board n, the jacks d. 
and d being upon switchboard n'. , 
In the drawings, the two substations are 

shown as connected; station 1 being supposed 
to have initiated the call. The operations in 
volved in thus establishing connection may 

45 

the signal. 

5 

be briefly traced: The subscriberat station. 1, 
desiring to be connected to another substa 
tion of the exchange system, rotates his gen 
erator - his telephone receiver being on the 
switch hook-whereby the generator arma 
ture is automatically brought into the circuit. 
in the well known manner, and sends current 
over the lines a. a' to the central office, where 
it finds circuit through the operating coil c'. 
of the individual annunciator c, thereby dis 
engaging shutter c and allowing it to display 

The operator at boardn', whereat 
this annunciator is located, upon Seeing the 
indicator fall, lifts the plug.b from its socket; 
the spring g is thus connected with one side 
of her telephone h while the spring g' is con 
nected with the other side of the same, bridg 
ing her telephone receiver h between the sides 
of the line circuit and enabling her to receive 
the order from substation 1. Having learned. 
that connection with station 2 is desired, she 
proceeds to test that line to determine whether 
it is already in use or not-this being neces 
sary in order that she may avoid connecting 
to a line which is already in use at the switch 
board n. The operation of testin g consists in 

s 
s 
s 

to the sleeve b% of the 

applying the tip b of the plug b to the test 
ringe of the spring-jack at board in of the 
line desired. If the line be not in use, all the 
test rings e' of the different jacks of the line 
are insulated from earth; but if it be in use 
the test rings are connected to earth through 
the sleeve of the plug by means of which the 
existing connection is made, the terminal plug 
of the line tested, the retaining coil c of its 
annunciator and the battery k, whereby the 
test rings will be electrified to a difference of 
potential from the earth, and current will 
escape through the plug by means of which 
the test is made to the operator's telephone, 
through one half the coil thereof to earth, pro 
ducing a click in the telephone. 

75 

Thus if the . 
test ring e” of jack d should be tested, in its .. 
present condition, by applying to it the tip 
b' of a plug connected as plug b is, current 
would flow from battery k through the retain 
ing coil of annunciator c of line, to station 2, . 
thence to the socket piece f, to the sleeve of . 
plug b, thence to the wire, m, to the ring e' 
of jack, d, to the ringe of the same jack,. 
thence to the ring e of jack d, thence to the 
tip of test plug b, thence to the spring g of 
the cord switch of that plug, thence through 
one half the operator's telephone h to earth. 95 Supposing that the operator at board n', have : 
ing tested, finds line to station 2 not in use; 
she then inserts the plug.b entirely into the . 
jack d, whereby the lines a. a' are connected 

...I don 

sleeve of plug b with the corresponding por-. 
through conductors a and a and the tip and 
tions of the springjackd, and thence with the 
lines m m' respectively. At the same time 
circuit is provided with the batteryk through ; 
the retaining coil c of the individual annun 
ciator of line to station 2, thence to the socket . 
piece f, to the sleeve of plug b, to the con-.. 
tact ring e, thence to the sleeve of plug b, . 
over wire, a to spring g, thence to spring . 
contact g and through retardation coil i to ... O 

earth, returning to battery k. The coil c of 
the individual annunciator of line to station 
2 is thereby energized so, that it holds, the 
shutter c of the annunciator firmly whether 
the latter is disengaged from the catch arm. 
or not. Hence, when the connected subscrib 

II5 

ers have completed their conversation, either . 
- may send the signal for disconnection by ro 
tating his generator without operating the 
annunciator of line to station 2. The signal 
lines a. a' to lines in m', a portion of the cur 

-I2O 

ing current will find circuit, for example, over 
rent, being shunted through, the operating 
coils c of the annunciators of both lines; the: 
annunciator of the line to station 1 will be 
operated thereby since its retaining coil cis 125 
not energized; but the annunciator of lines. 
to station 2 will not respond. . . 

In Fig. 2 I have shown precisely similar ap 
paratus, the operator's apparatus being shown 
in greater detail. Thus, a key o is shown at 
each operator's table, whereby she is enabled 
to disconnect her telephone set from the line. 
circuit, and to send call signals over any line 
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with which the terminal plug b is connected. 
The key comprises a spring o' carrying a 
block o' through which slides a plunger o'; 
the plunger o'carries at one extremity a plug 
o' of insulating material which, when thrust 
forward, enters between springs o' o° and 
separates them from the contact points of of 
against which they normally rest. The plun 
ger o may also be depressed, whereby the 
spring o' is separated from the contact spring 
o' against which it normally rests and closed 
upon a contact of which is connected to one 
terminal of a grounded generator p. The 
contacts of oare connected with contact g 
and spring g' of the cord switch; the contact 
springs oo constitute the terminals of the 
operator's telephone set h. Thus when the 
plunger o' is thrust inwardly the telephone 
set is disconnected from the cord switch 
whatever may be the position of the latter. 
The spring g’ is connected with the conductor 
a extending to the tip of plug b while its nor 
mal resting point o' is connected with one 
side a, of the line circuit. Thus when the 
plunger o' is pushed downwardly, the tip of 
the plug b is disconnected from its own line 
circuit and is connected with one pole of the 
grounded generator, whereby calling current 
is sent over the side in of any line with which 
the plug may be connected through the bell 
of the particular sub-station of that line. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent 

1. The combination with a telephone line 
extending from a substation to a central office 
and connected with springjacks thereat and 
terminating in a loop plug, of a self retaining 
annunciator having its operating coil con 
nected with said line circuit, a socket for re 
ceiving said terminal plug when out of use, 
a cord switch in said socket, a local circuit 
extending from ground through the retain 
ing coil of said annunciator a battery and 
normally closed contacts of said cord switch 
and connected with contact pieces upon the 
springjacks, and means for closing the said 
springjack contacts to earth when connection 
is made there with; whereby the self retain 
ing annunciator is prevented from being op 
erated by currents in the line when connec 
tion is made to any springjack of the line, 
substantially as described. 

2. In combination, two telephone lines each 

extending from a substation to a central of 
fice and connected with springjack switches 
thereat, of two self retaining individual an 
nunciators each having its operating coil con 
nected with its particular line circuit, ter 
minal plugs with which each line is connected, 
and a cord switch for each terminal plug, nor 
mally open local circuits each extending from 
earth through the retaining coil of one an 
nunciator, through normally closed contact 
points of the cord switch of the correspond 
ing line, and terminating in formally insu 
lated contact pieces of the springjacks of the 
same line, and a grounded connection from 
that contact piece of each terminal plug which 
connects with that contact piece of the spring 
jack which terminates the local circuit, one 
of said terminal plugs being inserted in a 
springjack of the other line; whereby the 
individual annunciator of the calling line re 
mains responsive to signaling currents in the 
line circuit and the individual annunciator 
of the answering line is prevented from re 
sponding to such currents, substantially as 
described. 

3. The combination with a telephone line 
extending from a substation to a central office 
and connected thereat with springjack switch 
es upon different switchboards and with a 
terminal plug at one of the switchboards, of 
a socket and cord switch for said terminal 
plug, separate contact pieces of said socket 
and cord switch, a conducting sleeve on said 
terminal plug adapted to connect the said 
separate contact pieces when the plug is in 
the socket, an individual self retaining an 
nunciator having its operating coil connected 
with the line circuit, a normally open branch 
circuit extending from earth through the re 
taining coil of the annunciator, through the 
said separate contact pieces of the cord switch 
and the metallic conducting ring of the plug 
and thence connected with contact pieces of 
the springjacks of the line; whereby the re 
taining coil is disconnected from the contact 
pieces of the springjacks when the terminal 
plug is lifted from its socket, substantially 
as described. 
In witness whereof I hereunto subscribe my 

name this 11th day of November, A. D. 1892. 
CHARLES E. SCRIBNER, 

Witnesses: - 

ELLA EDLER, 
WALTER L. SMITH, 
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