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To all whom, if may concern: 
Be it known that I, HENRY P. CLAUSEN, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Telephone Systems, of 
which the following is a specification. 
My invention relates to telephone systems 

in general, but more particularly to systems 
of the complete metallic circuit and central 
energy type. In telephone systems of this 
character, complete metallic line connection 
is employed between each Substation and 
the central exchange. Each line is pref 
erably connected with a spring jack located 
on the switchboard at the central exchange. 
A line signal, preferably in the nature of a 
Small incandescent lamp, is associated with 
each line terminal at the central station. 
The operator at the exchange is provided 
with a flexible cord having a plug at each 
end adapted for insertion in the jacks. In 
this way, the operator can connect up the 
jack of one subscriber's line with the jack of 
any other subscriber's line. A 
from one of the substations operates the line 
signal, So as to attract the attention of the 
operator, and the latter, upon receiving the 
order for connection, then inserts the calling 
plug of the cord-circuit in the jack of the 
called subscriber. 
tem of this character, Supervisory or clear 
ing out signals are provided and arranged 
in connection with the operator's cord-cir 
cuit. These supervisory or clearing-out sig 
nals indicate when the subscribers have fin 
ished their conversation. The current, both 
for talking and signaling purposes, is Sup 
plied from a common battery located at the 
central exchange. In this way, local bat 
teries at the substations are dispensed with, 
and all of the current necessary for the op 
eration of the system is supplied from the 
central station. In a system of this type it 
is also the practice to employ suitable cir 
cuit arrangements whereby the line lamp is 
automatically extinguished or restored when 
the operator inserts the answering plug in 
the jack for the purpose of answering a call. 
Again, and in case the system is of the mul 
tiple switchboard type that is to say, of 
that type in which each subscriber is con 
nected with a plurality of Switchboards or 
with a plurality of switch-board sections, the 

A call sent in 

Furthermore, in a sys 

circuit arrangement is such that the various 
Operators can make what is known as the 
"busy’ test, so as to ascertain whether or 
not the line called for is busy. This test 
is usually made by touching the tip of the 
calling plug to the testing ring of one of the 
multiple jacks, so as to cause, in case the 
line is busy, a sudden flow of current 
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through the receiver of the operator's talk 
ing Set. This sudden flow of current pro 
duces a click in the operator's receiver, in 
dicating that the called-for line is busy. 

Generally stated, it is the object of my in 
65 

vention to provide a simple and highly effi 
cient telephone system of the foregoing 
character. 
A Special object is to provide an improved 

circuit arrangement for operating and con 
trolling the line and Supervisory signals. 

70 

Another object is to provide an improved - 
circuit arrangement which will obviate the 
necessity of Supplying current through the 
cord-strands to the lines. 

75 

A further object is to provide an im- . 
proved arrangement whereby line current 
may be employed for shunting out the line 
relays. 

It is also an object to provide an improved 

80 

circuit arrangement which will enable an . 
operator at the central exchange to make the 
usual busy test. 

In addition, it is a further object to pro 
vide certain details and features of im 
provement tending to increase the general . 
efficiency and to render a system of this 
character efficient and reliable in use. 
To the foregoing and other useful ends, 

the line signals preferably consist of Small 
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incandescent lamps, and the local circuits. 
of these lamps are controlled by line relays. 
When a call is sent in, one of these line re 
lays is energized, and the relay armature, 
when attracted, causes battery current to 

95 

flow through the local circuit of the line 
lamp. The arrangement is such that the 
central operator in answering a call ex 
tinguishes or restores the line lamp to its 
normal condition. Preferably, this auto 
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matic restoration of the line signal is ob-, 
tained by shunting the current around the 
line relay, so as to allow the latter to re 
lease its armature. This shunt is of such 
character that the shunting action is ob 
tained with line current, and without the 
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necessity of Supplying current to the line 
through the cord-circuit. In other words, 
both terminals of the shunt are in the line, 
and the current, regardless of the polarit 
of the battery, must first pass through the 
line before passing through the conductor 
forming the shunt. In this way, as stated, 
the line signals are extinguished or restored 
by shunting out the line relays, but without 
the necessity of any direct connection be 
tween the cord-circuit and the battery. 
With this arrangement and method of oper 
ation, the signaling apparatus is controlled 
and operated in a convenient and efficient 
manner, and at the same time there is prac 
tically no liability of any of the cords being 
injured or burned out as a result of the pas 
Sage of heavy battery current. Preferably, 
the test circuit includes a line relay and a 
substation when the subscriber's receiver is 
off the hook-switch and no plug is in one of 
the jacks. When a plug is in one of the 
jacks, however, then the test circuit pref 
erably includes one of the supervisory re 
lays. The nature and advantages of my im 
proved circuit arrangement will, however, 
hereinafter more fully appear. 
The accompanying drawing is a diagram 

illustrating a telephone system embodying 
the principles of my invention. In this dia 
gram, only two of the substations are in 
dicated, together with line connections and 
the jacks and cord-circuit of the central ex 
change. It will be understood that only 
such instruments and devices are illustrated 
as are necessary to a full understanding of 
the invention. 

In said drawing, T, t, and b designate re 
spectively the transmitter, receiver, and bell 
of any one subscriber's station A; T, t, and 
b', the corresponding parts of any other 
subscriber's station A'; and O and Of the 
transmitter and receiver of the operator's 
cord circuit. 
KIK and K K represent the switches of 

the operator's ringing and listening key, G 
the calling generator, and P and P the 
plugs by which to make connections with 
the jacks J and J corresponding to the two 

30 subscribers’ stations, a pair of jacks con 
nected in multiple being herein shown for 
such subscriber to indicate that a multiple 
board is contemplated. 
R and R are high resistance relays con 

55 mected in each subscriber's circuit and con 
trolling calling signal lamps L and L', re 
spectively, and r and r" are low resistance 
relays partially controlling Supervisory 
signal lamps land l, respectively, these 

60 supervisory signals being further controlled 
by a relay S. 
B B are the common batteries or sources 

of operating energy of the exchange. 
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and to other pieces of apparatus necessary 
to a complete telephone exchange will be 
readily understood by tracing the circuits 
existing in the system from time to time as 
the several different possible connections 
Of the system are made. If the subscriber 
at station A wishes a connection he calls 
the operator at the central station by lifting 
his receiver from the hook H. This imme 
diately completes a circuit from the hook 75 
and contact 1 through the line 2 and con 
nection 3 to the coil of the high resistance 
relay R, and from this coil by connections 4. 
through an impedance coil 5 and connec 
tions 6 to the batteries B. Thence from the 
batteries through connections 7, impedance 
coil 8, connections 9, and line 10, back to the 
transmitter T and receiver hook H. The 
flow of current through this circuit will 
cause the magnet of the relay R to attract 
its armature 11 and thus close a local circuit 
from the battery through the signal lamp 
L to a ground 12, and from this ground 
back to the battery ground connection E, 
thus lighting the lamp and indicating to 
the operator that subscriber A is signal 
ing. The operator then responds by plac 
ing the plug in subscriber A's jack J which 
completes a circuit from the line 2 to the tip 
13 of the plug through the tip spring 30 of 
the jack, through a connection 14 to the coil 
of the low resistance relay r, thence back 
through a connection 15 and through the 
intermediate ring 16 of the plug to the inter 
mediate jack spring and thence through con 
nection 18, connection 4, impedance coil 5, 
and connection 6 to the battery, and thence 
through connection 7, impedance coil 8, 
connection 9, and line 10 back to the trans 
mitter T and hook H as before. This ob 
viously throws the coils of the two relays 
R and r into parallel and owing to the dif 
ference in resistance between them prac 
tically cuts out the relay R, thus releasing 
its, armature 11 and opening the local cir 
cuit through the signal lamp L. so as to 
restore the latter. The operator then closes 
her listening key K and completes a par 
allel circuit from the hook through the tip 
13 and connection 14 and through a con 
nection 19 and condenser 20 to the listening 
key K, thence through a connection 21 and 
22, condenser 23 and connection 24 to the 
other side of the closed listening key K, and 
through the sleeve 27 of the jack, connection 
28, and line 10 to the transmitter and the 
hook. Being now in talking communication 
with the subscriber, the operator learns the 
number of the subscriber to be called, and 
immediately proceeds to place the plug P. 
in the jack J of such subscriber whose sta 
tion is herein designated as A'. Then she 
shifts her ringing and listening key so as to 
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telephone from subscriber A, but completes nection 9 and line 10 to the transmitter T' 
a circuit from the calling generator G 
through the ringing key K" and through 
connections 29 and 14 to the tip 13 of the 
plug, thence through the tip Spring 30 of 
the jack and line 2, and through a con 
denser 31 to the bell b, thence through the 
switch hook H', contact 32, connection 33, 
line 10, and connection 28, to the sleeve 27 
of the jack, and thence from the sleeve 26 
of the plug by connection 25, to and through 
the closed ringing key K, and through a 
connection 34, back to the generator. Hav 
ing thus rung up station A", the operator re 
leases her ringing and listening key and per 
nits it to resume its normal position as 
illustrated. Then when the called subscriber 
at station A' lifts his receiver from the hook, 
a circuit will be completed through contact 
1 and line 2, tip spring and plug tip of the 
jack J, connections 14 and 29, ringing and 
listening key, condenser 20, connections 19 
and 14, plug tip and tip spring of iack J, line 
2 and contact 1, to the hook H and transmit 
ter T of station A. And thence back through 
line 10, connection 28, sleeve 27 and plug 
sleeve of jack J, connection 25, the ringing 
and listening key, connection 25, plugsleeve.26 
and sleeve 27 of jack J, connection 28, and 
line 10 back to the transmitter T and hookH 
of station A', thus putting subscribers A. 
and A' into talking communication. On the 
releasing of the ringing key by the operator, 
circuits will also be completed on each side 
from the jack sleeve 27, through the plug 
sleeve 26, connection 25 and through the 
ringing and listening key and connection 86 
to the coil of the relay S and thence through 
connection 37 to the battery, thence from 
the battery through connection 7, imped 
ance coil 8, and connections 9 and 28 to the 
sleeve of the jack. The resulting flow of 
current in this circuit will cause the magnet 
of the relay S to attract its armature 38 and 
close a line from the battery through cir 
cuit connections 39 and 40 to the supervisory 
lamp l', thence through connections 41 and 
the armature 42 of the low resistance relay 
ir', to a ground 43 and thence back through 
the earth to the battery ground E. This 
flow of current will light the Supervisory 
lamp and keep it lighted as long as the re 
ceiver at station. A remains on its hook and 
the plug P remains in the jack f. When, 
however, the subscriber at station A' lifts 
his receiver from the hook, as before de 
scribed, still another circuit will be com 
pleted through the contact 1 and line 2, tip 
spring and plug tip of jack J', and con 
nection 14 to the coil of the relay r" and 
from this coil back through the intermediate 
sleeve 16 of the plug and intermediate 
spring 17 of the jack i' and through con 
nection 4 to the batteries and thence back 
through connection 7, impedance coil 8, con 

and hook H. And the flow of current 
through this circuit will in turn cause the 
relay r" to attract its armature 42, and open 
the circuit through the Supervisory lamp l. 
This lamp will then remain extinguished 
until the subscriber at station A' hangs up 
his receiver again, whereupon the circuit 
through the relay ' will be broken and its 
armature 42 will drop back and re-light the 
lamp, thus notifying the operator that the 
conversation is completed. In the meantime 
the supervisory lamp l. for subscriber's sta 
tion A will have remained dark Owing to 
the closing of the circuit through the relay 
g due to the removal of the receiver R from 
the hook H and to the Subsequent retraction 
of the armature 42 of the relay which 
opens the circuit through the lamp to 
another ground 43. Just as with Sub 
scriber's station A, however, when Sub 
scriber A hangs up his receiver the circuit 
through the relay r will be broken and the 
armature 42 will fall back, thus closing the 
circuit through the lamp and causing it to 
light up and additionally notify the oper 
ator that the conversation has been termi 
nated. The lighting up of the two lamps 
and I will ordinarily occur simultaneously, 
as the two subscribers will naturally hang 
up their receivers practically at the same 
moment, and thereupon the operator will 
withdraw the plugs leaving the apparatus 
free for a new connection, this connection 
being indicated by the going out of both 
Supervisory lamps. 
The operator's busy test for ascertaining 

whether or not the line wanted is already in 
use, will consist merely in moving the key K 
into listening position and touching the tip 
of the plug to the sleeve of the jack J of the 
station called for before inserting the plug 
therein. Then if one of the multiple iacks 
of that, line already contains a plug, a flow of 
current Will result from the sleeve of theiack 
through the tip 13 of the plug, connections 
14 and 29, keys K' and K, and connec 
tion 21, to the operator's receiver O', and 
from the receiver through connection 22, im 
pedance coil 44, into the ground at 45. 
thence to ground connection E and through 
battery B, and from the battery back to 
the sleeve through connection 37, relay S, 
connection 36, keys K and K, connection 
25, and sleeve 26 of the plug already 
inserted. This flow of current will cause 
a perceptible click in the operator's re 
ceiver, which click Will indicate to the 
operator that the line is already in use. Or 
if it should happen that the jacks Ji were 
free from plugs but that the subscriber at 
station A' had lifted his receiver from the 
hook for the purpose of himself asking for a 
connection, a flow of current would result in 
the same manner from the sleeve of the jack 
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through the operator's receiver to ground, 
thence back from the ground through bat 
teries and connection 6, resistance 5, connec 
tion 4, relay R', connection 3, line 2, contact 
1, to the hook, and thence through the trans 
mitter T, line 10, and connection 28, back to 
the sleeve, this flow of current also producing 
a click in the operator's receiver indicative 
of the fact that the line is busy. In the first 
case-that is to say, when a plug is in one of 
the jacks, the test circuit includes the coil of 
the third supervisory relay S which is con 
nected to the middle point of the battery B. 
It will be understood that by this is meant 
that the circuit includes the supervisory 
relay of the cord-circuit already in use. In 
the second case, however, the test circuit 
merely includes the line relay of the sub 
station with respect to which the test is 
made. 
Thus it will be seen that my improved 

telephone system is operated on the principle 
of retardation coil transmission, and that 
consequently the current required by the 
subscribers’ telephones is distributed to the 
lines through retardation coils permanently 
connected to the subscribers’ lines. As will 
be observed, these retardation or impedance 
coils are connected one to each side of the 
battery, one of the coils being connected to 
the sleeve side of the circuit and the remain 
ing coil to the tip side of the circuit, the 
latter through an ordinary line-signal relay 
movement. With this arrangement, the cen 
tral operator in answering a call shunts the 
line relay out of circuit, leaving the current 
supply upon the line from the battery 
directly through the impedance coils. Thus 
it will be seen that the cord-circuit is not 
employed for supplying current to the lines 
for talking purposes. The current passing 
through the shunt must, regardless of the 
polarity or arrangement of the battery, first 
pass through the line. In other words, both 
terminals of the shunt when in use are in the 
line or in the direct connection between the 
line and battery. With this method of oper 
ation, no objectionable sounds are produced 
in the subscriber's receiver when the operator 
answers the call. The cord-strands, as will be 
understood, are usually composed of fibrous 
material involving fine strands of tinsel. 
A slight break in any of these tinsel strands 
would ordinarily permit the battery current 
to arc across the break, and in this way burn 
out the cord. With my improved arrange 
ment, however, it will be seen that there is 
practically no liability of any trouble of this 
kind, inasmuch as the only battery current 
passing through the cord-strands is that 
which flows through the supervisory relays. 
This current, it will be seen, is not taken 
directly from the batteries, as explained, but 
from the lines. In other words, with my im 
proved arrangement, the insertion of a plug 
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in a jack does not create or establish a double 
source of current to one side of the line. 
From the foregoing it will be seen that 

the substations are free from operating 
grounds, as both the talking and the signal 
ing is conducted entirely over metallic line 
circuits. Therefore, it can be said that the 
telephone lines of my improved system are 
normally non-grounded at the substations 
thereof. Furthermore, it will be seen that 
the relay r and the relay S are, during con 
versation, connected with opposite poles of 
the battery or source of current. And also 
it will be seen that the telephone lines of my 
improved system are permanently connected 
with the source of talking current, which is 
also the source of signaling current. Thus 
each telephone line has at least one side 
thereof normally and permanently connected 
With one pole of the common battery. 
I claim as my invention:- 
1. In a telephone system, the combination 

of a central source of current, a plurality of 
Subscribers’ lines connected with said source 
of current, subscribers’ switches for opening 
and closing the line circuits, an electro-mag 
net in each line circuit, an operator's cord 
circuit, and suitable connections and con 
tacts normally disconnected from said source 
and adapted for shunting said electro-mag 
nets when the cord circuit is connected with 
the lines. 

2. In a telephone system, the combination 
of a central source of current, a plurality of 
Subscribers’ lines connected with said source 
of current, subscribers' switches for opening 
and closing the line circuits, an electro-mag 
net and an impedance coil connected in se 
ries in each line circuit, an operator's cord 
circuit, and suitable connections and con 
tacts normally disconnected from said source 
and adapted for shunting the said electro 
magnets and leaving the impedance coils in 
the circuits when the said cord circuit is con 
nected with the lines. 

3. In a telephone system, the combination 
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of a central source of current, subscribers 
lines connected with said source of current, 
a line signal and a line relay for each line, 
an operator's cord circuit, and suitable con 
tacts and connections normally disconnected 
from said source and adapted for shunting 
said line relays when the cord circuit is co 
nected With the lines. - - 

4. The combination with a telephone line 
and line relay, of a source of current with 
which the line is connected, an operator's 
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cord circuit, and means for shunting the line 
relay to render it inoperative when the cord 
circuit is connected with the line, said means 
comprising four switch contacts to close the 
shunt. 

5. The combination with a telephone line, 
a line relay, and a signal controlled thereby, 
of a source of current connected with the 
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line, a jack having two terminals connected 
with the line, and an auxiliary terminal with 
which the line relay is connected, a cord cir 
cuit having a plug provided with two line 
contacts and an auxiliary contact adapted 
to connect with the auxiliary terminal of 
the jack, and a supervisory relay connected 
between one of the line contacts and the 
auxiliary contact of the plug so as to be con 
nected in parallel with the line relay to short 
circuit the latter when the plug is inserted 
in the jack. 

6. In a telephone system, the combination 
of a subscriber's line, a line relay in the line, 
a line lamp signal having a local-circuit con 
trolled by said line relay, a shunt having its 
two ends or terminals adapted to be placed 
in the line to shunt said relay, so as to ex 
tinguish or restore said lamp, and central 
Source of current from which said shunt is 
normally totally disconnected. 

7. In a telephone system, the combination 
of a subscriber's line, a battery permanently 
connected with the line, impedance coils be 
tween the battery and line, a line relay be 
tween the substation and the said impedance 
coils, and a shunt adapted to be connected in 
the line between the substation and the im 
pedance coils, so as to short-circuit said re 
law. 

S. In a telephone system, the combination 
of a subscriber's line, a jack connected with 
the line and provided with tip and ring con 
tact springs, a line relay connected with both 
of Said springs, a source of current con 
nected with the line, an operator's cord-cir 
cuit provided with a piug adapted for in 
sertion in said jack, and a shunt connecting 
the tip and ring contacts of said plug, where 
by the line relay is shunted out or de?ner 
gized when the plug is inserted in the jack. 

9. In a telephone system, the combination 
of a subscriber's line, a jack connected with 
the line, a line relay, an operator's cord-cir 
cuit provided with a plug adapted for inser 
tion in said jack, a source of current perma 
nently connected with the line, and a shunt 
for short-circuiting the line relay when the 
plug is inserted in the jack, said shunt in 
cluding a plurality of the contacts of said 
plug. 

10. In a telephone system, the combina 
tion of a subscriber's line, a line relay, a line 
lamp signal having a local circuit controlled 
by said line relay, a source of current con 
nected with the line, an operator's cord-cir 
cuit comprising a shunt connection adapted 
to be placed in the line circuit to short-cir 
cuit said line relay, a supervisory relay lo 
cated in said shunt connection, but excluded 
from the talking circuit, and a supervisory 
lamp having a local-circuit controlled by 
said supervisory relay. 

11. In a telephone system, the combina 
tion of a subscriber's line, a source of current 
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connected with the line, an inductive resist 
ance and a line relay in the same side of the 
line, and a shunt adapted to be connected 
with the line for the purpose of shunting or 
short-circuiting said line relay, the said 
shunt including the said resistance. 

12. In a telephone system, the combina 
tion of a subscriber's line, a line relay for 
operating a line signal, a shunt adapted to 
be placed in the line to short-circuit said 
line relay, a source of current permanently 
connected with the line, a plurality of jacks 
connected with the line, operators' cord-cir 
cuits provided with plugs adapted for inser 
tion in said jacks, and a test circuit which, 
When the subscriber's receiver is of the 
hook-switch and no plugs are in the jacks, 
includes the said line relay. 

13. In a telephone system, the combina 
tion of a Subscriber's line, a plurality of 
jacks connected with the line, operators 
cord-circuits provided with plugs adapted 
for insertion in said jacks, a line relay for 
Operating a line signal, a shunt adapted to 
be placed in the line to short-circuit said line 
relay, and a test circuit which, when a plug 
is in One of said jacks, includes the said 
shunt. 

14. In a telephone system, the combination 
of a Subscriber's line, a plurality of jacks 
connected with the line, operators’ cord-cir 
cuits provided with plugs adapted for in 
sertion in Said jacks, a source of current per 
manently connected with the line, a line re 
lay for Operating a line signal, suitable cir 
cuit connections for short-circuiting the line 
relay, so as to restore the line signal, and a 
test circuit which, when the subscriber's re 
ceiver is off the hook and no plugs are in 
the jacks, includes the substation and the 
said line relay. 

15. In a telephone system, the combination 
of subscribers lines, line relays for operat 
ing line signals, shunts adapted to be placed 
in the lines to short-circuit said line relays, 
so as to extinguish or restore the said line 
signals, a supervisory relay located in each 
shunt, supervisory lamps having normally 
closed switch-points in their circuits con 
trolled by said supervisory relays, and a 
third or supplemental supervisory relay for 
controlling a normally open switch-point in 
the circuits of said supervisory lamps. 

16. In a telephone system, the combination 
of subscribers’ lines, line relays for operat 
ing line signals, relatively low resistance su 
pervisory relays adapted to be placed in the 
lines to short-circuit said line relays, and 
supervisory lamps having normally closed 
switch-points in their local circuits con 
trolled by said supervisory relays. 

17. In a telephone system, the combination 
of a subscriber's line, a source of current 
permanently connected with the line, a 
spring jack permanently connected with the 
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line, a signal controlling electro-magnet 
having its coil permanently connected with 
a plurality of the spring contacts of said 
jack, and a signal controlling electro-mag 
net having its coil connected and arranged 
to be placed in the line to short-circuit said 
first-mentioned electro-magnet. 

18. In a telephone system, the combination 
of a subscriber's line, a plurality of spring 
jacks having their testing rings permanently 
connected with one side of the line, each jack 
having two spring contacts permanently 
connected with the other side of the line, a 
line relay located in the line between the 
said spring contacts, a source of current 
permanently connected with the line, im 
pedance coils in the connections between the 
line and source of current, an operator's 
cord-circuit provided with a plug adapted 
for insertion in said jacks, the contacts of 
the plug registering with those of the jacks, 
and a signal-controlling electro-magnet as 
sociated with the cord-circuit and having its 
coil connected with a plurality of the con 
tacts of said plug. 

19. In a telephone system, the combination 
of a line signal, and a cord circuit shunt 
having its ends or terminals adapted to be 
placed in the line for the purpose of restor 
ing said signal. 

20. In a telephone system, a supervisory 
relay, and a cord-plug having two contacts 
of the same side of the talking circuit con 
nected with the opposite terminals of the 
coil of said relay. 

21. In a telephone system, the combination 
of subscribers’ lines, subscribers' hook 
switches for opening and closing the lines, 
an operator's cord-circuit adapted for estab 
lishing connection between the lines, two 
supervisory relays associated with the cord 
circuit and arranged to be energized while 
the lines are connected and the circuits 
closed by said hook-switches, supervisory 
lamps having local circuits provided with 
normally closed switch-points controlled by 
said supervisory relays, the latter being de 
energized as soon as the line circuits are 
opened by said hook-switches, and a third 
or supplemental supervisory relay arranged 
to control a normally open switch-point in 
the local circuits of said supervisory lamps, 
said supplemental supervisory relay continu 
ing to be energized until the lines are dis 
connected from the cord-circuit. 

22. In a telephone system, the combination 
of subscribers' lines, subscribers' hook 
switches for opening and closing the line cir 
cuits, an operator's cord-circuit for estab 
lishing connection between the lines, two 
supervisory relays associated with the cord 
circuit and arranged to be controlled by said 
hook-switches, Supervisory lamps having 
switch-points controlled by said supervisory 
relays, and a third or supplemental super 
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visory relay for controlling another switch 
point in the circuits of said lamps. 

23. In a telephone system, the combination 
of subscribers lines, a central source of cur 
rent connected with the line and adapted to 
supply current for both talking and signal 
ing purposes, an operator's cord-circuit for 
establishing connection between the lines, 
two Supervisory lamps associated with the 
cord-circuit, and three supervisory relays 
for controlling the circuits of said lamps, 
adapted to extend in bridge of the talking 
circuit. - 

24. In a telephone system, the combination 
of subscribers' lines, a central source of cur 
rent connected with the line and adapted to 
Supply current for both talking and signal 
ing purposes, jacks connected with the lines, 
each jack having three contacts, a cord-cir 
cuit provided with plugs adapted for inser 
tion in said jacks, each plug being provided 
with three contacts, supervisory laimps as 
Sociated with the cord-circuit, and three su 
pervisory relays connected and arranged to 
control the circuits of said lamps, adapted 
to extend in bridge of the talking circuit. 

25. In a telephone system, the combination 
of subscribers’ lines, an operator's cord-cir 
cuit for establishing connection between the 
lines, line relays, supervisory relays asso 
ciated with the cord-circuit and adapted to 
be placed in the lines to serve as shunts for 
short-circuiting said line relays, a source of 
current permanently connected with the 
lines, supervisory lamps having local cir 
cuits provided with normally closed switch 
points controlled by said Supervisory relays, 
and a third or supplemental Supervisory re 
lay connected and arranged to control a nor 
mally open switch-point in the circuits of 
said lamps. 

26. In a telephone system, the combina 
tion of a central source of current, sub 
scribers’ lines connected with said source of 
current, a pair of impedance coils in each 
line at opposite sides of Said Source of cur 
rent, an electro-magnet in each line circuit, 
visual signals controlled by said magnets, 
an operator's cord circuit, and suitable con 
tacts and connections whereby the said elec 
tromagnets are shunted when the cord cir 
cuit is connected with the lines, the shunts 
being located between the lines and the im 
pedance coils. 

27. In a telephone system, the combina 
tion of a central source of current, sub 
scribers' lines connected with said source of 
current, an electromagnet in each line, an 
impedance coil in each line circuit, a plu 
rality of spring jacks connected with each 
line, each jack having a pair of contacts con 
nected with the terminals of the electro 
magnet allotted to the line, an operator's 
cord circuit provided with plugs adapted 
for insertion in said jacks, each plug being 
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equipped with means for shunting one of 
said electromagnets when inserted in one of 
said jacks. 

28. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers' lines connected with said source of 
current, an electro-magnet and impedance 
coil connected in series in each line circuit, 
a plurality of jacks connected in each line, 
each jack having three contacts two of 
which are connected with the terminals of 
the electro-magnet allotted to the line in 
which the jack is connected, an operator's 
cord circuit provided with three-Way plugs 
adapted for insertion in said jacks, and 
means whereby each plug is operative to 
shunt one of said electro-magnets when in 
serted in a jack. 

29. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers’ lines connected with said source 
and adapted to receive current from the 
latter for both talking and signaling pur 
poses, an electro-magnet and an impedance 
coil connected in series in the same side of 
each line circuit, an operator's cord circuit, 
and suitable contacts and connections for 
short circuiting the electro-magnets and 
leaving the impedance coils unshunted in 
the line circuits when the cord circuit is con 
nected with the lines. m 

30. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers' lines connected with said source of 
current and adapted to receive current there 
from for both talking and signaling pur 
poses, a pair of impedance coils in each line 
circuit at opposite sides of said source of 
current, a line relay in each line circuit, line 
signals controlled by Said relays, an oper 
ator's cord circuit, and suitable contacts and 
connections for shunting the said relays and 
leaving the impedance coils in the line cir 
cuits when the cord circuit is connected with 
the lines. 

31. In a telephone system, the combina 
tion of a central source of current, sub 
scribers’ lines connected with said source of 
current and adapted to receive current there 
from for both talking and signaling pur 
poses, a line relay in each line circuit, Sub 
scribers switches for opening and closing 
the line circuits, an operator's cord circuit, 
supervisory relays associated with said cord 
circuit and normally disconnected from the 
source of current, and suitable contacts and 
connections whereby the Supervisory relays 
are placed in parallel with the line relays 
when the cord-circuit is connected with the 
lines, the Supervisory relays being of less 
resistance than the line relayS. 

32. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers' lines connected with the said 
source of current and adapted to receive 

current therefrom for both talking and sig 
naling purposes, an impedance coil in each 
line circuit, an electro-magnet in each line 
circuit, subscribers’ switches for opening and 
closing the line circuits, an operator's cord 
circuit, supervisory relays associated with 
said cord circuit and normally disconnected 
from the source of current, and suitable con 
tacts and connections whereby the Super 
visory relays are placed in parallel with the 
said electro-magnets when the cord circuit 
is connected with the lines, leaving the 
impedance coils in the line circuits, the said 
supervisory relays being of less resistance 
than the said electro-magnets. 

33. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers’ lines connected with the said source 
of current and adapted to receive current 
therefrom for both talking and signaling 
purposes, suitable line signal apparatus, a 
plurality of three-way jacks connected with 
each line, three-way plugs adapted for in 
sertion in said jacks, and Supervisory re 
lays each having its two end or opposite 
terminals connected with two separated con 
tacts in the same side of the talking circuit 
of one of said plugs. 

34. In a telephone system, the combina 
tion of a central source of current, sub 
scribers’ lines connected with said source and 
adapted to receive current therefor for both 
talking and signaling purposes, a pair of 
impedance coils in each line circuit at oppo 
site sides of the said source of current, an 
electro-magnet in each line circuit, visual 
line signals controlled by said electro 
magnets, an operator's cord circuit, and Suit 
able contacts and connections whereby the 
said electro-magnets only are shunted when 
the cord circuit is connected with the lines. 

35. In a telephone system, the combina 
tion of a central source of current, Sub 
scribers’ lines connected with said source of 
current and adapted to receive current there 
from for both signaling and talking pur 
poses, a pair of impedance coils in each line 
circuit at opposite sides of said source of 
current, a line relay in each line circuit, line 
lamp signals controlled by said line relays, 
an operator's cord circuit, supervisory re 
lays and supervisory lamps associated with 
said cord circuit, and suitable contacts and 
connections for placing the said Supervisory 
relays in parallel with the said line relays 
when the cord circuit is connected with the 
lines, leaving the impedance coils in the line 
circuits, the said supervisory relays being of 
less resistance than the line relays. 

36. In a multiple switchboard system, a 
metallic circuit, a battery permanently 
bridged thereon, a plurality of spring-jacks 
each having a test-thimble and a contact 
spring permanently connected to opposite 
sides of the metallic circuit and battery, a 
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test circuit connected to the same side of the 
battery as the jack thimbles, and thence 
through an operator's telephone to a plug 
tip, and means at the subscriber's station to 
close the two sides of the metallic circuit to 
gether through his telephone in calling or 
answering a call, whereby the potential dif 
ference between the jack thimble and the 
test plug may be raised from Zero to an ap 
preciable quantity by the subscriber in the 
use of his apparatus. 

37. In a multiple switchboard system, a 
line and a bridged battery, a plurality of 
spring-jacks for said line each having a test 
ring or thimble normally connected to line 
and to one side of battery, plugs and cord 
circuits for interconnecting lines, each plug 
having a sleeve contact adapted to coöperate 
with the test-ring of a jack when inserted, 
and connected to the main battery at a point 
having a potential difference from that of 
the test-rings, a tip contact for each plug 
adapted to be brought into connection when 
testing, with the same side of battery to 
which the test thimbles of the jacks are nor 
mally connected, and means at the sub 
scriber's station to cross the two sides of the 
line together in the use of his telephone set, 
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whereby a difference of potential is created 
between the tip of a testing plug and the 
thimble of a spring-jack when i subscriberis 
calling or being called, as well as during a 
connection. 

38. The combination with a multiple 
switchboard telephone line, a battery perma 
nently connected between one line conductor 
and a third conductor, the other line con 
ductor being also connected with said third 
conductor, and a plurality of busy testing 
terminals connected with the latter line con 
ductor, the portion of said conductor be 
tween the testing terminals and the third 
conductor possessing an appreciable resist 
ance, whereby when a subscriber calls and 
connects the two line conductors together 
the testing terminals are raised to a poten 
tial above that of the third conductor and 
the line is in condition to test busy, and an 
operator's testing terminal to coöperate with 
any of the said busy testing terminals. 

39. The combination with a multiple 
switchboard telephone line, of a grounded 
battery permanently connected between the 
line conductors, a plurality of busy testing 
terminals connected with the grounded line 
conductor, and an artificial resistance in said 
conductor on the battery side of the testing 
terminals whereby when a subscriber calls 
and connects the two line conductors to 
gether the line is in condition to test busy, 
and an operator's testing terminal to coöp 
erate with any of said busy testing termi 
nals. - 

40. In a telephone busy testing system, 
the combination with a multiple switchboard 
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telephone line having tip and sleeve conduc 
tors, of a battery permanently connected 
between the said conductors of the line and 
grounded at its sleeve pole, a plurality of 
busy testing terminals for the line connected 
With its sleeve conductor, and a resistance 
coil between said terminals and battery, 
whereby as soon as a subscriber calls central 
and connects the line conductors together 
the line is in condition to test busy, and an 
operator's testing terminal to coöperate with 
any of said busy testing terminals. 

41. In a telephone system, the combina 
tion of substations and a central station and 
suitable line connection between the same, 
jacks and a cord-circuit having plugs adapt 
ed for insertion in said jacks, a central 
source of current supply connected with the 
lines, line relays connected with the lines, 
local circuits including said source of cur 
rent Supply and having normally open 
switch-points controlled by said line relays, 
line lamp signals located in said local cir 
cuits, circuit-changing devices at the substa 
tions for closing the line circuits and there 
by energizing said line relays, so as to light 
the line signal lamps, supervisory relays 
connected with the cord circuit, supervisory 
signals controlled by said supervisory re 
lays, suitable connections whereby each Su 
pervisory relay, together with a portion of 
the cord-circuit and registering contacts of 
a plug and jack, combine to form a shunt 
around one of said line relays, the super 
visory relays being of lower resistance than 
the line relays, whereby the line relays are 
shunted out and de&nergized when the plugs 
are inserted in the jacks, and a third super 
visory relay connected between the cord-cir 
cuit and said source of current supply and 
arranged to control the said supervisory sig 
nals. 

42. In a telephone system, the combination 
of substations and a central station and suit 
able line connections between the same, a 
central source of current supply connected 
with the lines, jacks and an operator's cord 
circuit for establishing connection between 
the lines, line relays controlling line signals, 
circuit-changing devices at the substations 
for operating said line relays, supervisory 
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lamps associated with the cord-circuit, the 
local circuit of each supervisory lamp hav 
ing two switch-points, one normally closed 
and the other normally open, relays for con 
trolling said switch-points, suitable connec 
tions between said relays and said source of 
current supply, the relays which control the 
said normally closed switch-points being of 
lower resistance than the line relays, where 
by when the plugs are inserted in the jacks 
the current is shunted through the said low 
resistance supervisory relays, so as to cut 
out or de?nergize the line relays and restore 
the line signals. 
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43. In a telephone system, the combination 
of line lamps, line relays for closing the cir 
cuit of said line lamps, supervisory lamps 
provided with circuits having normally 
closed and normally open switch-points, 
Supervisory relays of lower resistance than 
the line relays for controlling normally 
closed Switch-points in the circuits of said 
Supervisory lamps, circuit connections 
whereby each relatively low resistance 
supervisory relay forms part of a shunt for 
shlinting out and deenergizing the line relay, 
another relay for controlling the normally 
Open Switch-point in the circuit of each 
Supervisory lamp, and a source of current 
suitably connected for energizing said re 
lays and lighting said lamps. 

44. The combination with a telephone line, 
of a line signaling device and a battery con 
nected with the line, a supervisory relay of 
low resistance as compared with the line 
signaling device adapted to be connected in 
parallel relation there with when a connec 
tion is established for conversational pur 
poses, whereby the line signaling device is 
rendered unresponsive and the supervisory 
relay responsive to current in the line, a 
Supervisory signal controlled by said relay, 
and means for rendering the said super 
visory signal responsive only when connec 
tion is established and the line circuit is 
opened at the substation. 

45. The combination with a telephone 
line, of a line signaling device and a bat 
tery in series in the line, of a supervisory 
relay of low resistance as compared with 
the signaling device adapted to be con 
nected in parallel therewith when a connec 
tion is established with the line for conver 
sational purposes, whereby the line signal 
ing device is rendered inoperative and the 
supervisory relay is rendered operative, a 
Supervisory signal controlled during the 
connection by said relay and adapted to be 
inoperative during conversation, and means. 
operated in making and unmaking connec 
tion with the line to close and open the cir 
cuit of said signal. 

46. The combination with a telephone line, 
of a line signaling electro-magnet and a bat 
tery both permanently connected in series 
in the line, a supervisory relay of lower re 
sistance than the said electro-magnet adapt 
ed to be connected in parallel therewith 
when a connection is established with the 
line, a supervisory signal having its circuit 
normally closed through said relay, and a 
switch in the said circuit closed when the 
connection is established and opened when 
the connection is taken down, whereby the 
signal is inert before connection is made 
with the line and active when connection is 
made and the subscriber replaces his tele 
phone upon the hook. 

47. The combination with a telephone line, 

of a line relay, a battery and a resistance in 
Series in the line; a supervisory relay of 
comparatively low resistance adapted to be 
connected in parallel relation with said line 
relay when a conversational circuit is estab 
lished with the line, whereby the substation 
transmitter is charged by current from the 
Said battery flowing through the resistance 
coil and the Supervisory relay, the said coil 
and supervisory relay possessing sufficient 
impedance to prevent the passage of voice 
Currents, a Supervisory signal having its cir 
cuit controlled by said relay when the line 
is switched for use so as to render the signal 
inert during conversation, and means for 
normally rendering said signal inert. 

48. The combination of a pair of metallic 
telephone lines; of a line signaling device of 
high resistance, a battery and a resistance in 
series in each line in the order named; a cord 
circuit having a pair of strands adapted to 
connect with the lines beyond the said device 
and resistance, a condenser interposed in the 
strand connecting the signaling device limbs 
together, a Supervisory relay of low resist 
ance associated with each end of the cord 
circuit and connected with the strand con 
taining the condenser, upon the opposite 
sides thereof, and with the same pole of the 
battery as the limb containing the signaling 
device, a Supervisory signal for each end of 
the cord circuit the current through which 
is controlled by the corresponding relay 
when the lines are united for conversation 
So as to render the signal inert during con 
versation, said lamp circuits being normally 
Open, and means for automatically closing 
the same in establishing the connection. 

49. The combination with a telephone line, 
of a battery having both its poles perma 
nently connected with a line and serving 
when desired to send current over the tele 
phone line for the operation of its appara 
tus, a relay adapted to be included in a 
branch circuit always completed when a con 
nection is established with the line, and a 
Supervisory signaling device having the con 
tinuity of its circuit controlled at one point 
by said relay. 

50. The combination with a telephone line, 
of a battery permanently connected with the 
line, a relay adapted to be included in a 
local circuit at the central office, always com 
pleted when a connection is established with 
the line, said circuit including a portion of 
one line conductor and being charged by cur 
rent from said battery, and a supervisory 
signal having its circuit controlled at one 
point by said relay. 

51. The combination with a telephone line, 
of a battery permanently connected with the 
line, a cord circuit, a relay connected with 
a strand of the cord circuit and the battery, 
whereby when a connection is made with the 
line a local circuit is always completed for 
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said relay including the relay conductor, 
the cord strand and a portion of one line 
conductor, and receiving current from said 
battery, and a supervisory signal placed in 
operative condition by the actuation of said 
relay. 

52. The combination with a telephone line, 
of a line relay in one conductor of the line, 
a battery between said conductor and the 
other conductor, a cord circuit, a relay con 
nected there with and with the battery, and 
means for including said relay in a local 
branch circuit comprising its conductor, the 
cord circuit, and a portion of said other line 
conductor, Said circuit being charged by cur 
rent from said battery. 

53. The combination with a telephone line, 
of a battery permanently connected with the 
line, a cord circuit and a pair of supervisory 
relays bridged across the line when connec 
tion is established by the cord circuit with 
the line, one of said relays being in a path 
for current supplied for charging the trans 
mitter at the substation of the line and the 
other relay being in a branch circuit closed 
when connection is made with the line, and 
a Supervisory signal jointly controlled by 
said relays. 

54. In a telephone system, the combina 
tion with a telephone line, of a source of cur 
rent and a relay bridged between the two 
limbs of the talking circuit thereof, a second 
relay at the central office connected in a 
circuit including a portion of one side of the 
talking circuit and means for energizing it, 
a switch at the substation and a switch at 
the central station for controlling the cir 
cuits through said relays, a line signal 
adapted to be retired by the closure of the 
circuit through said switch at the central 
station, and a Supervisory signal controlled 
by the conjoint action of said relays. 

55. In a telephone system, the combina 
tion with a telephone line, of a source of 
electricity at the central office, a permanent 
connection between said line and one pole of , 
Said source, an operator's plug and a pair of 
relays associated therewith one of said re 
lays being energized from the said source of 

over a part of the line and said third con electricity as long as the said operator's plug 
is connected with the said line and over a 
path having a part coincident with the talk 
ing circuit, and the other relay being ener 
gized as long as the said operator's plug is 
connected with the said line and when the 
subscriber's telephone is in use, and a signal 
associated with said pair of relays, the cir 
cuit of Said signal being established by the 
operation of the first of said relays, and said 
signal being 'endered inoperative by the op 
eration of the second of said relays. 

56. In a telephone system, the combination 
with a metallic telephone line, of a source of 
current and a relay bridged between the two 
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limbs of the talking circuit thereof, a sec 
ond relay and means for energizing it, a 
switch at the substation and a switch at the 
central station for controlling the circuit 
through said relays, a signal controlled by 
the conjoint action of said relays, and a per 
manent inductive connection from both sides 
of the line to the source of current. 

57. In a telephone system, the combination 
with a telephone line, of a source of current 
and a relay bridged between the two limbs 
of the talking circuit thereof, a second relay 
and means for energizing it, a switch at the 
Substation for controlling said bridged relay 
and a switch at the central office for control 
ling said other relay, a signal controlled by 
the conjoint action of said relays, and a per 
manent inductive connection from both sides 
of the line to the source of current. 

58. In a telephone system, the combination 
with a telephone line, of a source of current 
and an electro-magnet bridged between the 
two limbs of the talking circuit thereof, a 
Second electro-magnet and means for ener 
gizing it, a switch at the substation and a 
switch at the central station for controlling 
the circuit through said electro-magnets, a 
Supervisory signal controlled by the joint 
action of said electro-magnets, and a perma 
nent inductive connection from both sides 
of the line to the source of current. 

59. The combination with a telephone line, 
of a source of electricity and a pair of relays 
adapted to be bridged between the limbs of 
the talking circuit thereof, a switch at the 
substation and a switch at the central sta 
tion for controlling the circuit through said 
relays, a signal adapted to be controlled by 
the conjoint action of said relays, and a per 
manent connection from the line to the 
source of current. - 

60. The combination with a metallic tele 
phone line, of an operator's plug and a cord 
circuit, a source of current and a pair of re 
lays bridged across said circuit, a third con 
ductor connected with the said source, one of 
said relays being adapted to be operated 
over the metallic line when the subscriber's 
telephone is in use, the other to be operated 
ductor when the subscriber's telephone is not 
in use and the operator's plug is connected 
with the line, and a permanent connection 
from the line to the source of current. 

61. In a telephone system, the combination 
With a telephone line, of a source of current 
and a relay bridged between the two limbs 
of the talking circuit thereof, a second relay 
at the central office and connected with one 
side of the talking circuit and means for en 
ergizing it, a Switch at the substation and a 
switch at the central station for controlling 
the circuit through said relays, a signal con 
trolled by the conjoint action of said relays, 

65 

70 

75 

80 

85 

90 

95 

100 

1.05 

10 

120 

25 

  



5 

1,043,299 

and a permanent inductive connection from 
both sides of the line to the source of cur 
rent. 

62. In a telephone system, the combination 
with a telephone line, of a source of elec 
tricity at the central office, an operator's plug 
and a pair of relays associated therewith, 
One of said relays being energized from the 
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said source of electricity as long as the said 
operator's plug is connected with the said 
line and over a path having a part coin 
cident with the talking circuit, and the other 
relay being energized as long as the said op 
erator's plug is connected with the said line 
and when the subscriber's telephone is in 
use, a signal associated with said pair of 
relays, the circuit of said signal being estab 
lished by the operation of the first of said 
relays and said signal being rendered inop 
erative by the operation of the second of said 
relays, and a permanent connection from the 
line to the source of current. 

63. The combination with a metallic tele 
phone line free from permanent grounds out 
side the central office, of a charging current 
Source, a third conductor, a pair of relays 
at the central office, one of said relays being 
energized over the telephone line and the 
other over a portion of the talking circuit 
and the third conductor, and a permanent 
connection from the line to the source of 
current. 

64. The combination with a metallic tele 
phone line, of a pair of relays and a charg 
ing current source bridged across the line at 
the central station, a third conductor to 
which the current source is connected, both 
of Said relays being adapted to be operated 
over the metallic telephone line, one of said 
relays being adapted to be operated over a 
portion of said line and the third conductor, 
and a permanent connection from the line 
to the source of current. 

65. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a switch 
at the Substation and a Switch at the central 
station for controlling the circuit through 
said relays, and a signal adapted to be con 
trolled by the conjoint action of said re 
lays, the circuit of said signal being open 
during conversation, and one of Said relays 
being adapted to deinergize and thereby 
close Said signal circuit when the subscriber 
restores his telephone to normal. 

66. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a relay bridged between the two 
limbs of the talking circuit thereof, a second 
relay at the central office connected in a cir 
cuit including a portion of one side of the 
talking circuit and means for energizing it, 
a Switch at the substation and a switch at 
the central station for controlling the cir 

cuits through said relays, and a signal con 
controlled by the conjoint action of said re 
the circuit of Said signal being open during 
conversation, and one of said relays being 
adapted to deemergize and thereby close said 
signal circuit when the subscriber restores 
his telephone to normal. 

67. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a switch. 
at the substation and a switch at the central 
station for controlling the circuit through 
Said relays, and a signal adapted to be con 
trolled by the conjoint action of said relays, 
the energizing circuit of one relay including 
a portion of the talking circuit and exclud 
ing the substation switch. 

68. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a relay bridged between the two 
limbs of the talking circuit thereof, a sec 
Ond relay at the central office connected in 
a circuit including a portion of one side of 
the talking circuit and means for energizing 
it, a switch at the substation and a switch 
at the central station for controlling the cir 
cuits through said relays, and a signal con 
trolled by the conjoint action of said relays, 
the energizing circuit of one relay including 
a portion of the talking circuit and exclud 
ing the substation switch. 

69. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a pair of relay windings bridged 
between the two limbs of the talking cir 
cuit thereof, a permanent connection be 
tween said line and one side of said source, 
a switch at the substation and a Switch at 
the central station for controlling the cir 
cuits through said relay windings, and a 
Signal controlled by the conjoint energiza 
tion of said relay windings. 

70. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and an electro-magnetic winding 
bridged between the two limbs of the talking 
circuit thereof, a permanent connection be 
tween said line and one side of said source, 
a second electro-magnetic winding, con 
nected in a circuit including a portion of one 
side of the talking circuit, and means for 
energizing it, a Switch at the substation and 
a switch at the central station for control 
ling the circuits through said electro-mag 
netic windings, and a Supervisory signal 
controlled by the joint action of said elec 
tre-magnetic Windings. 

71. The combination with a telephone 
line, of a source of electricity and a pair of 
relay windings adapted to be bridged be 
tween the limbs of the talking circuit there 
of, a permanent connection between said line 
and one side of said source, a switch at the 
central station for controlling the circuit 
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through Said relay windings, and a signal 
adapted to be controlled by the conjoint 
action of said windings. 

72. In a telephone system, the combina 
tion with subscribers’ lines extending from 
Substations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers’ lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in the 

for establishing a closed circuit 
through said relay which is independent of 
the operative position of sub-station appa 
ratus, a Second relay also associated with 
said cord circuit, means whereby the latter 
relay is responsive to changes in the oper 
ative position of sub-station apparatus, said 
relays being serially included in a bridge 
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across the talking circuit, a source of current 
for energizing said relays, and a supervisory 
signaling lamp in a local circuit serially in 
cluding contacts controlled by said relays, 
substantially as described. 

73. In a telephone system, the combina 
tion with subscribers’ lines extending from 
sub-stations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers’ lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in the 
jack for establishing a closed circuit 
through said relay which is independent of 
the substation apparatus, a second relay also 
associated with said cord circuit, means 
whereby the latter relay is responsive to 
changes in the operative position of Sub 
station apparatus, a source of current for 
energizing said relays, said relays being 
serially included in a bridge across said 
cord circuit, an armature for each of said 
relays, and a supervisory signaling lamp in 
a local circuit adapted to be closed when the 
armature of said first relay is in its at 
tracted position and when the armature of 
said second relay is in its unattracted posi 
tion, substantially as described. 

74. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a Switch 
at the substation and a switch at the central 
station for controlling line and local cir 
cuits for said relays, and a signal adapted 
to be controlled by the conjoint action of 
said relays, said relays being connected dur 
ing conversation with said source of elec 
trical current. 

75. In a telephone system, the combina 
tion with a telephone line, of a source of cur 
rent and a relay bridged between the two 
limbs of the talking circuit thereof, a sec 
ond relay at the central office connected in a 
circuit including a portion of one side of 
the talking circuit and means for energizing 
it, a switch at the substation and a Switch at 
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the central station for controlling line and 
local circuits for said relays, and a signal 
controlled by the conjoint action of said re 
lays, said relays being connected during con 
versation with said source of electrical cur 
rent. 

76. In a telephone system, the combina 
tion with a telephone line closed at the sub 
station, of a source of electricity at the cen 
tral office, an Operator's plug and a pair of 
relays associated therewith, one of said re 
lays being energized from the said source of 
electricity as long as the said operator's plug 
is connected with the said line and over a 
path having a part coincident with the talk 
ing circuit, and the other relay being ener 
gized over a local circuit including a part of 
the talking circuit as long as the said oper 
ator's plug is connected with the said line, 
and a signal associated with said pairs of 
relays, the circuit of said signal being es 
tablished by the operation of the second of 
Said relays, and said signal being rendered 
inoperative by the operation of the first of 
Said relays, said relays being connected dur 
ing conversation with said cource of elec 
trical current. 

77. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a switch 
at the substation and a switch at the central 
station for controlling the circuit through 
said relays, and a signal adapted to be con 
trolled by the conjoint action of said relays, 
said telephone line being normally non 
grounded at the substation thereof. 

78. In a telephone system, the combina 
tion with a telephone line, of a source of cur 
rent and a relay bridged between the two 
limbs of the talking circuit thereof, a sec 
ond relay at the central office connected in a 
circuit including a portion of one side of the 
talking circuit and means for energizing it, 
a switch at the substation and a switch at 
the central station for controlling the cir 
cuits through said relays, and a signal con 
trolled by the conjoint action of said relays, 
said telephone line being normally non 
grounded at the substation thereof. 

79. In a telephone system, the combina 
tion with a telephone line, of a source of 
electricity at the central office, an opera 
tor's plug and a pair of relays associated 
there with, one of said relays being ener 
gized from the said Source of electricity as 
long as the said operator's plug is connected 
with the said line and over a path having a 
part coincident with the talking circuit, and 
the other relay being energized as long as 
the said operator's plug is connected with 
the said line and when the Subscriber's tele 
phone is in use, and a signal associated with 
said pairs of relays, the circuit of said sig 
nal being established by the operation of the 
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first of said relays, and said signal being 
rendered inoperative by the operation of the 
second of said relays, said telephone line be 
ing normally non-grounded at the Substa 
tion thereof. 

80. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a Switch 
at the substation and a switch at the cen 
tral station for controlling the circuit 
through said relays, and a signal adapted to 
be controlled by the conjoint action of said 
relays, the circuit of said signal having a 
normally open switch point controlled by 
One relay and a normally closed switch 
point controlled by the other relay. 

81. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a relay bridged between the 
two limbs of the talking circuit thereof, a 
second relay at the central office connected 
in a circuit including a portion of one side 
of the talking circuit and means for ener 
gizing it, a switch at the substation and a 
switch at the central station for controlling 
the circuits through said relays, and a sig 
nal controlled by the conjoint action of Said 
relays, the circuit of said signal having a 
normally open switch point controlled by 
one relay and a normally closed switch point 
controlled by the other relay. 

S2. In a telephone system, the combina 
tion with a telephone line, of a source of 
electricity at the central office, an operator's 
plug and a pair of relays associated there 
with, one of said relays being energized 
from the said source of electricity as long 
as the said operator's plug is connected with 
the said line and over a path having a part 
coincident with the talking circuit, and the 
other relay being energized as long as the 
said operator's plug is connected with the 
said line and when the subscriber's tele 
phone is in use, and a signal associated 
with said pairs of relays, the circuit of said 
signal being established by the operation of 
the first of said relays, and said signal being 
rendered inoperative by the operation of 
the second of said relays, the circuit of Said 
signal having a normally open Switch point 
controlled by one relay and a normally 
closed switch point controlled by the other 
relay. 

83. The combination with a telephone 
line, of a source of electricity and a pair of 
relays adapted to be bridged between the 
limbs of the talking circuit thereof, a Switch 
at the substation and a switch at the central 
station for controlling the circuit through 
said relays, a signal adapted to be controlled 
by the conjoint action of Said relays, and a 
line signal adapted to be retired as a result 
of the passage of current over the energiz 
ing circuit of one of Said relays. 
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84. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a relay bridged between the 
two limbs of the talking circuit thereof, a 
Second relay at the central office connected 
in a circuit including a portion of one side 
of the talking circuit and means for ener 
gizing it, a switch at the substation and a 
switch at the central station for controlling 
the circuits through said relays, a signal con 
trolled by the conjoint action of said relays, 
and a line signal adapted to be retired 
as a result of the nassage of current over the 
energizing circuit of one of said relays. 

85. In a telephone system, the combina 
tion with a telephone line. of a source of 
electricity at the central office, an operator's 
plug and a pair of relays associated there 
with, one of said relavs being energized 
from the said source of electricity as long 
as the said onerator's plug is connected with 
the said line and over a path having a part 
coincident with the talking circuit, and the 
other relay being energized as long as the 
Said operator's plug is connected with the 
said line and when the subscriber's tele 
phone is in use, a signal associated with said 
pairs of relays, the circuit of said signal be 
ing established by the operation of the first 
of said relays, and said signal being ren 
dered inoperative by the operation of the 
Second of said relays, and a line signal 
adapted to be retired as a result of the pas 
Sage of current over the energizing circuit 
of one of said relays. 

86. The combination with a telephone 
line, of a pair of relays adapted to be 
bridged between the limbs of the talking 
circuit thereof, a source of electricity, a 
switch at the substation and a Switch at 
the central station for controlling the cir 
cuit through said relays, and a signal adapt 
ed to be controlled by the conjoint action 
of said relays. 

87. In a telephone system, the combina 
tion with a telephone line, of a source of 
current and a relay bridged between the 
two limbs of the talking circuit thereof, a 
second relay at the central office connected 
in a circuit including a portion of one side 
of the talking circuit and means for ener 
gizing it, a switch at the Substation and a 
switch at the central station for controlling 
the circuit through said relays, and a signal 
controlled by the conjoint action of said 
relays. 

88. In a telephone system, the combina 
tion with a telephone line, of a Source of 
electricity at the central office, an operator's 
plug and a pair of relays associated there 
with, one of said relays being energized 
from the said source of elctricity as long as 
the said operator's plug is connected with 
the said line and over a path having a part 
coincident with the talking circuit, and the 
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other relay being energized as long as the 
said operator's plug is connected with the 
said line and when the subscriber's telephone 
is in use, and a signal associated with said 
pair of relays, the circuit of said signal be 
ing established by the operation of the first 
of said relays and said signal being ren 
dered inoperative by the operation of the 
second of said relays. 

89. In a telephone system, the combina 
tion with a pair of conductors comprising 
the strands of a talking circuit extending 
from a central office to a substation, a charg 
ing source of current and a pair of imped 
ances, one on each side of said source, con 
nected in a bridge between said conductors, 
and a relay adapted to be connected be 
tween one conductor of the line and the 
opposite pole of said source from which said 
line conductor is connected through its as 
sociated impedance. 

90. In a telephone system, the combina 
tion with subscribers’ lines extending from 
substations to an exchange, of cord-con 
necting apparatus for interconnecting sub 
scribers’ lines, two relays connected in 
branch of the cord circuit, a supervisory 
signal jointly controlled by said relays, a 
source of current for energizing said relays, 
means at the substation for effecting opera 
tion of said signal through the agency of one 
of said relays, and means whereby the 
operative condition of the other relay is 
independent of the operative condition of 
substation apparatus, substantially as de 
scribed. 

91. In a telephone system, the combina 
tion with subscribers’ lines extending from 
substations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers' lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in the 
jack, for establishing a closed circuit 
through said relay which is independent of 
the operative position of substation appara 
tus, a second relay also associated with said 
cord circuit, said relays being included in 
branch of the cord circuit, means whereby 
the latter relay is responsive to changes in 
operative position of substation apparatus, 
a source of current for energizing said re 
lays, and a supervisory signal jointly con 
trolled by said relays, substantially as de 
scribed. 

92. in a telephone system, the combina 
tion with subscribers' lines extending from 
Substations to jacks at an exchange, of a 
cord circuit at the exchange having two 
talking strands for interconnecting sub 
scribers’ lines, a relay associated with said 
cord circuit, means including a jack and a 
cord circuit plug inserted in the jack for 
establishing a closed circuit through said 
relay, which is independent of the operative 
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position of substation apparatus, a second 
relay also associated with said cord circuit, 
said relays being included in branch of the 
talking strands of the cord circuit, means 
whereby the latter relay is responsive to 
changes in operative position of substation 
apparatus, a source of current for energiz 
ing said relays, and a supervisory signal 
jointly controlled by said relays, Substan 
tially as described. 

93. In a telephone system, the combina 
tion with subscribers’ lines extending from 
substations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers' lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in 
the jack for establishing a closed circuit 
through said relay, which is independent of 
the operative position of Substation appa 
ratus, a second relay also associated with 
said cord circuit, means whereby the latter 
relay is responsive to changes in operative 
position of substation apparatus, said re 
lays being serially included in a bridge 
across the said cord circuit, a source of cur 
rent for energizing said relays, and a super 
visory signal jointly controlled by said re 
lays, substantially as described. 

94. The combination with a telephone sub 
station provided with a receiver, a trans 
mitter and a switch hook, of a cord circuit, 
a magnet adapted for inclusion in the cir 
cuit, a source of current adapted for inclu 
sion in circuit with the magnet winding 
through the agency of the switch hook, a 
branch conductor connected with the cord 
circuit including the said magnet, a supple 
mental electromagnet also adapted for in 
clusion in circuit with its source of current 
independently of the operative position of 

70 

75 

80 

85 

90 

95 

100 

05 

said switch hook, a branch conductor con 
nected with the cord circuit including the 
supplemental electromagnet, and a signal 
jointly controlled by said magnets, substan 
tially as described. 

95. The combination with a telephone sub 
station provided with a receiver, a trans 
mitter and a switch hook, of a cord circuit, 
a magnet adapted for inclusion in the cir 
cuit, a source of current adapted for inclu 
sion in circuit with the magnet winding 
through the agency of the switch hook, a 
Supplemental electromagnet also adapted 
for inclusion in circuit with its source of 
current independently of the operative posi 
tion of said switch hook, a branch conduc 
tor connected with the cord circuit includ 
ing the Supplemental electromagnet, and a 
signal jointly controlled by said magnets, 
substantially as described. 

96. The combination with a telephone sub 
station provided with a receiver, a trans-. 
mitter and a switch hook, of a cord circuit, 
a magnet adapted for inclusion in the cir 

0. 

13 

20 

25 

30 



10 

15 

20 

25 

30 

1,043,299 

cuit, a branch conductor connected with the 
cord circuit including the said magnet, a 
soure of current adapted for inclusion in 
circuit with the magnet winding through 
the agency of the Switch hook, the arma 
ture of the said magnet being provided with 
a contact and engaged thereby upon a 
change in the operative condition of the 
said magnet, a supplemental electromagnet, 
a branch conductor connected with the cord 
circuit, including the supplemental electro: 
magnet, means for effecting the inclusion of 
the supplemental magnet in circuit with its 
source of current independently of the 
aforesaid electromagnet, and a signal coöp 
eratively associated with said magnets, its 
circuit including the aforesaid armature 
and its contact, substantially as described. 

97. The combination with a telephone sub 
station provided with a receiver, a trans 
mitter and a switch hook, of a cord circuit, 
a magnet adapted for inclusion in the cir 
cuit, a source of current adapted for inclu 
sion in circuit with the magnet winding 
through the agency of the switch hook, the 
armature of the said magnet being provided 
with a contact and engaged thereby upon a 
change in the operative condition of the said 
magnet, a supplemental electromagnet, a 
branch conductor connected with the cord 
circuit including the supplemental electro 
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magnet, means for effecting the inclusion of 
the supplemental magnet in circuit with its 
source of current independently of the 
aforesaid electromagnet, and a signal co 
operatively associated with said magnets, its 
circuit including the aforesaid armature and 
its contact, substantially as described. 

98. In a telephone system, an operator's 
cord circuit, a pair of relays each operated 
over circuits including portions of the talk 
ing circuit and a supervisory signal having 
its circuit controlled by the contacts of both 
said relays, one of said relays being adapted 
to normally close the circuit and to be en 
ergized over the telephone line when the 
line is in use, whereby the signal is at that 
time rendered inert, and the other relay be 
ing adapted to normally open the circuit, 
whereby when the cord circuit is not con 
nected with the line, the signal is inert, and 
when connected with a line not in use the 
signal is displayed, substantially as de 
scribed. 

in testimony, that I claim the foregoing 
as my invention, I affix my signature in 
presence of two subscribing witnesses, this 
i3th day of September, A.D. 1901. 

HENRY P. CLAUSEN. 
Witnesses: 

D. C. GURNEE, 
A. J. SINCLAIR. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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