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To all whom it may concern: 
Be it known that I, CLIFFORD C. BRAD 

BURY, a citizen of the United States, residing 
in Chicago, 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 

of the central energy type. 
The object of my invention is to simplify 

the signaling apparatus at the central office 
of the system, and at the same time, to pro 
duce a system positive in its operation and 
simple to manufacture and install. 
In systems of the character here shown in 

which the cut-off relay is energized between 
one side of the talking circuit and a third 
conductor, it has been customary in the past 
to use a cut-off relay of sufficiently low re 
sistance that a second relay associated with 
the cord circuit might be operated in series 
with the cut-off relay. 
One object of the present invention is to 

produce a cord circuit having no relay which 
operates through the resistance of the cut 
off relay, whereby the latter relay may be 
given a very high resistance so as to un 
place the line conditions as little as pos 
S100. 
My invention is illustrated in the accom 

panying drawing in which the calling Sub 
scriber's station 1 is illustrated at the left 
and is equipped with the annunciator 2 and 
condenser 3 in a permanent bridge between 
the line conductors 4 and 5, and with the 
transmitter 6 and receiver 7 in a bridge be 
tween said conductors maintained normally 
open by contacts of the Switch-hook 8. 
At the central office the lines 4 and 5 ter 

minate respectively in the springs 9 and 10 
of cut-off relay 11, spring 10 being connect 
ed with earth through the normally closed 
contact 12 and spring 9 being connected 
through contact 13, the coil of line relay 14 
and conductors 15 and 16 with the live pole 
of battery A. Relay 11 also has the normally 
open contact 17 connecting with the coil of 
that relay and also, through conductor 18, 
with the sleeve and test contacts 19 of the 
answering and multiple jacks. Relay 11 also 
has the normally open contact 20 which con 
nects with the tip contacts 21 of the answer 
ing and multiple jacks. The answering jack 
is further provided with a ring contact 22 

and which is connected directly with the 
ground pole of battery A. Line relay 14 con 
trols normally open contacts 23 and 24 in 
the circuit of line lamp 25. 
The called subscriber's station and line 

illustrated at the right of the drawing is 
equipped with apparatus identical with the 
apparatus of the calling subscriber's station, 
corresponding apparatus being designated 
by like figures with the suffix *7. 
The cord circuit for connecting the call 

ing and called telephone lines is made up of 
the tip and sleeve talking strands, and the 
auxiliary circuits necessary for signaling 
purposes and for supplying transmitter en 
ergization current to the substation. 
The tip contact 30 of the answering plug 

is connected through the conductor 31, con 
denser 32, and conductors 33 and 34 with the 
tip contact 35 of the calling plug. Simi 
larly, sleeve contact 37 of the answering 
plug is connected through conductor 38, con 
denser 39 and conductor 40 with the sleeve 
contact 41 of the calling plug. The main 
battery A is connected in a bridge between 
the tip and sleeve strands of the cord cir 
cuits by the coils of relays 42 and 43 on the 
tip side, and the windings of impedance 
coils 44 and 45 on the sleeve side. The an 
Swering and calling ends of the cord circuit 
are equipped with the supervisory lamps 46 
and 47, each of these lamps having a ter 
minal connected to the ring contact 48 of 
the answering plug. The other terminals of 
these lamps are connected respectively 
through the contacts 49 and 50 of relay 42, 
and 51 and 52 of relay 43 with the live pole 
of battery A. Relay 43 has, in addition to 
its contacts in the circuit of the supervisory 
lamp 47, the normally closed contacts 53 
and 54, the spring contact 53 being con 
nected through conductor 55 and the nor 
mally made contacts of the operator's ring 
ing key 56 with the tip of the calling plug. 
Contact 54 of relay 43 connects through con 
ductor 57 with the contact 58 which is 
adapted to make connection with the point 
59 when the operator's listening key 60 is 
actuated. The point 59 is connected through 
the impedance coil 61 with ground and also 
through the condenser 62 and tertiary wind 
ing 63 of the operator's induction coil with 
the live pole of battery A. The tip spring 
of the operator's listening key 60 normally 
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pletes the circuit between the tip 35 and actuates relay 42 and prevents, the display 
talking conductor 34. The actuation of the 
listening key 60, however, disconnects the 
contact 65 and connects the tip and sleeve 
springs of the listening key respectively 
with contacts 66 and 67, thus placing the op 
erator's head receiver 68, condenser 69 and 
secondary 70 of the operator's induction coil 
in a bridge between the talking strands of 
the cord circuit. The spring 53 of relay 43 
is adapted upon the actuation of the relay 
to make contact with the point 71, thus plac 
ing a shunt about the break between the tip 
spring of the operator's listening key 60 and 
the normally made contact 65. The operator's 
ringing key 56 has the normally made con 
tacts 75 and 76 adapted to be broken by the 
actuation of the key, the tip and sleeve 
springs of the key respectively making con 
tact with the points 77 and 78. The point 
77 connects through the ringing generator 
79 with earth, while the point 78 connects 
through the non-inductive resistance 80 and 
conductors 15' and 16 with the live pole of 
battery A. 

In the operation of completing a connec 
tion between the calling and the called sub 
scriber's stations, the subscriber in charge 
of substation No. 1 removes his receiver 7 
from Switch-hook 8 and thereby completes 
a circuit from the live pole of battery. A 
through conductors 16 and 15, the coil of 
relay 14, contacts 13 and 9 of cut-off relay 
11, line conductor 4, transmitter 6, receiver 
7 and switch-hook 8, line conductor 5, and 
contacts 10 and 12 of cut-off relay 11 to 
ground. Current in this path actuates relay 
14 closing its contacts 23 and 24 which there 
by complete the circuit of line lamp 25 and 
display that signal to indicate to the op 
erator that a connection is desired. 
Upon observing the display of the signal 

25 the operator inserts her answering plug 
into the answering jack of the indicated 
line, thereby completing the connections be 
tween the tip, ring and sleeve contacts of 
the plug and tip, ring and sleeve contacts 
of the answering jack. A circuit is thereby 
completed from the live pole of battery A 
through contacts 52 and 51 of relay 43, the 
signal 47 and the ring contacts 48 and 22 of 
the plug and jack to ground, thus display 
ing the signal 47. A circuit is also com 
pleted from the live pole of battery A 
through the impedance coil 44, the sleeve 
contacts 37 and 19 of the plug and jack, and 

60 

65 

conductor 18 and the coil of cut-off relay 
11 to ground. Current in this latter path 
actuates relay 11 which thereby completes 
the circuit from its contact 17 through the 
Spring 9, line conductor 4, transmitter 6, re 
ceiver 7, switch-hook 8, line conductor 5, 
contacts 10 and 20 of relay 11, tip contacts 
21 and 30 of the jack and plug, conductor 31 

of the signal 46 which would otherwise have 
been displayed upon the insertion of the 
answering plug into the answering jack. 
The operator now throws her listening key 
60 which places her receiver 68 in a bridge 
between the talking conductors 34 and 40 
and asks the desired number. Upon learn 
ing that the desired number is that of sub 
scriber's station 1’, the operator lifts her 
calling plug and touches her tip contact 35 
with one of the multiple test contacts 
19 of the desired line. If the desired line 
is busy one of the test contacts 19' will be in 
connection with the sleeve contact of 
another cord circuit and will therefore be 
maintained at a potential higher than that 
of ground. Current will therefore flow 
through the tip contact 35 through contact 
75 of the operator's ringing key 56, over con 
ductor 55, through contacts 53 and 54 of 
relay 43, over conductor 57, through the now 
closed auxiliary contacts 58 and 59 of the 
operator's listening key 60 and through the 
impedance coil 61 to ground. The flow of 
current in this path will slightly change the 
potential at One terminal of the condenser 
62 and will therefore cause a partial dis 
charge of that condenser which will in turn 
cause a disturbance in the tertiary winding 
63 of the operator's induction coil, which 
Will induce a similar disturbance in the 
secondary 70 and in the operator's receiver 
69. Assuming, however, that the desired 
line is found to be idle and that no click 
is received by the operator, she now pro 
ceeds to insert her calling plug into one of 
the multiple jacks of the desired line and 
causes her tip contact 35 to register with the 
tip contact 21 of the jack and the sleeve 
contact 41 to register with the sleeve contact 
19 of the multiple jack. The operator now 
throws her ringing key 56 and connects the 
tip spring with the contact 77 which con 
nects through the generator 79 with earth 
and the sleeve spring with the contact 78, 
which connects through the non-inductive 
resistance 80 and conductors 15' and 16 with 
the live pole of battery A. Current there 
fore flows from the battery. A through con 
ductors 16 and 15, non-inductive resistance 
80, contact 78 and the sleeve spring of the 
ringing key 56, the sleeve contacts 41 and 
19 of the plug and jack, conductor 18' and 
the coil of relay 11 to ground. This actu 
ates that relay and moves its contacts 9 and 
10 to their abnormal positions in which they 
connect with the points 17 and 20. As 
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Soon as the contact 20 connects with con 
tact 10 a circuit is completed from the ring 
ing generator 79 through contact 77 and the 
tip spring of the ringing key 56 over the tip 
contacts 35 and 21 of the plug and jack, 
contacts 20 and 10' of relay 11, line con 

and the coil of relay 42 to ground. This ductor 5, condenser 3, annunciator 2, line 
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conductor 4, contacts 9 and 17 of cut-off 
relay 11, conductor 18, sleeve contacts 19 
and 41 of the jack and plug, the sleeve 
Spring of ringing key 56, contact 7S, non 
inductive resistance 80 and through con 
ductors 15' and 16 and the battery A to 
ground, and thence back to the generator 
79. The alternating current in this path 
passes through condenser 3 and rings the 
annunciator bell 2', calling the desired sub 
scriber to his phone. When the ringing 
key 56 is released a new circuit is completed 
from the live pole of battery A through the 
impedance coil 45, conductor 40, contact 76 
and sleeve, the spring of ringing key 56, 
sleeve contacts 41 and 19 of the plug and 
jack, conductor 18 and the coil of relay 
11 to earth, the current in which maintains 
the actuation of relay 11. 
When the called subscriber answers his 

call a new path for current is completed 
from the point 17 over line conductor 4, 
transmitter 6, receiver 7, switch-hook 8. 
line conductor 5, contacts 10' and 20' of 
cut-off relay 11, tip contacts 21 and 35 of 
the jack and plug, contact 75 of the ringing 
key, contact 65 of the listening key, conduc 
tors 34 and 33 and the coil of relay 43 to the 
ground pole of battery. Current in this 
path actuates relay 43 separating its contacts 
dicate to the operator that the called sub 
scriber has responded to his call. The actua 
tion of relay 43 also interrupts the connec 
tion between contacts 53 and 54 and com 

and 53 which later contacts complete a shunt 
about the contact 65 and the tip spring of 
the operator's listening key 60. The com 
pletion of this shunt makes it possible for 
the operator to throw her listening key at 
any time during the conversation without 
severing the circuit of relay 43. The calling 
and called subscribers' lines are now in con 
dition for conversation and all signals at the 
central office are effaced. 
Upon the termination of the conversation, 

supposing subscriber No. 1 to be the first 
to replace his receiver, the circuit of super 
visory relay 42 is severed at the contacts of 
the switch-hook 8. The de&nergization of 
relay 42 causes its contacts to assume their 
normal position which closes the circuit of 
Supervisory lamp 46 and displays that lamp. 
Similarly, when the called subscriber 1 re 
places his receiver upon the hook the circuit 
of relay 43 is severed, thus causing its con 
tacts to assume their normal positions and 
completing the connection between contacts 
51 and 52 in the circuit of supervisory lamp . 
47. When both lamps 47 and 46 are dis 
played the operator removes the plugs from 
the jacks and thus again interrupts the cir 
cuit of signals 46 and 47 by breaking the 
connection between the ring contacts 48 and 

&S 

22 of the answering plug and jack. The ap 
paratus is now in its normal condition and 
ready for a second call. 
While my invention is shown and de 

scribed with respect to certain definite com 
binations, and while the apparatus is largely 
shown in a conventional form, it is to be 
understood that I do not wish to be unduly 
limited to these disclosures, many variations 
and substitutions being possible without in 
any way departing from the Spirit or Scope 
of my invention. 

I claim: 
1. In a telephone system, the combination 

with a telephone line, of a cut-off relay as 
sociated therewith, a cord circuit to connect 
with the line for conversation, a pair of 
supervisory signals for the cord circuit 
adapted to be actuated over a circuit in 
dependent of the talking circuit and of the 
coil of the cut-off relay when the cord is 
connected to said line plug and jack contacts 
included in said circuit, a pair of Super 
visory relays bridged across said cord cir 
cuit, each relay controlling contacts in the 
circuit of one of said Supervisory signals, 
substantially as described. 

2. In a telephone system, the combination 
with a telephone line, of a pair of contacts 
at the central office in the talking circuit of 
the line, a third contact for the line con 
nected with a conductor independent of the 
talking circuit, a cord circuit having a pair 
of talking contacts and a third contact 
adapted to register with the contacts of the 
jack, a source of current, a pair of Supervi 
sory signals normally connected between 
said source and said third contact of the 
cord circuit adapted to be displayed when 
the cord is connected with an idle line, a 
pair of Supervisory relays under the control 
of the subscribers, each controlling the cir 
cuit of one of said supervisory signals, Sub 
stantially as described. 

3. In a telephone system, the combination 
with calling and called telephone lines, of 
a cord circuit adapted to connect them for 
conversation, answering and calling Super 
visory signals for the cord circuit, the cir 
cuit of said signals being completed over a 
path independent of the talking circuit and 
including contacts of the answering plug 
and jack when the answering plug is con 
nected with the answering jack, the circuit 
of one of said signals being also under the 
control of the calling subscriber and the cir 
cuit of the other signal being also under 
the control of the answering subscriber, sub 
stantially as described. 

4. In a telephone system, the combination 
with a telephone line having two talking 
contacts at the central office, a third con 
tact independent of the talking contacts, a 
cord circuit having talking contacts to reg 
ister with the talking contacts of the line, 
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and a third contact to register with the third 
contact of the jack, a source of current, a 
pair of supervisory signals in the circuit of 
said third contact and said source, and means 
under the control of the subscribers for in 
terrupting the circuits of said signals dur 
ing a complete connection, substantially as 
described. 

5. In a telephone system, the combination 
with a telephone line, of a cut-off relay for 
the line, a cord circuit adapted to be con 
nected with the line, a supervisory signal in 
a circuit associated with the cord circuit, 
a manually operated switch at the central 
office having contacts closed by the connec 
tion of said cord with said line, contacts of 
said switch being independent of connec 
tion with the talking circuit and of the coil 
of said cut-off relay, a second switch in the 
circuit of Said Supervisory signal perma 
nently associated with the cord circuit and 
under the control of the subscriber when the 
cord is connected with the line, Substantially 
as described. 

6. In a telephone system, the combination 
with a telephone line, of a cut-off relay for 
the line actuated over part of the talking 
circuit, a cord circuit, a jack for the line 
and a plug for the cord circuit, a Super 
visory signal for the cord circuit having its 
circuit completed through contacts of the plug and jack independent of the talking 
circuit, and a relay for the cord circuit under 
the control of the subscriber for controlling 
the circuit of said signal at another point, substantially as described. 

7. In a telephone system, the combination 
with a telephone line having answering 
jacks, of a cord circuit having an answering 
plug, a pair of signals for the cord circuit, 
each of said signals having a terminal con 
nected with a contact of the answering plug 
independent of the talking contacts, a pair 
of supervisory relays for the cord circuit 
respectively controlling contacts in the cir 
cuits of each of said signals, said relays be 
ing under the control of the subscribers dur 
ing a connection, substantially as described. 

8. In a telephone system, the combination 
with a telephone line, of a cord circuit to 
connect therewith, a source of current, a cut 
off relay for the line, and means to com 
plete the circuit of said cut-off relay when 
the cord is connected with the line, a Super 
visory signal for the cord circuit, means to 
complete the circuit of Said signal and said 
source when the cord is connected with the 
line over a path independent of connection with the f 
said cut-off relay plug and jack contacts in 
cluded in said circuit, and means perma 
nently associated with the cord circuit and 
actuated over the talking circuit of the tele 
phone line for again interrupting the cir 
cuit of said signal, substantially as described. 

king circuit and of the coil of 
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9. In a telephone system, the combination 
with a telephone line having two contact 
multiple jacks and three contact answering 
jacks at the central office, the two contacts 
of the multiple jacks being multiply con 
nected with two of the contacts of the an 
swering jack, the third contact of the an 
Swering jack being connected with a third 
conductor independent of the other two con 
tacts of the jack, a cord circuit to connect 
with the line for conversation, the answering 
plug of said cord circuit having three con 
tacts, answering and calling Supervisory sig 
nals connected with one of the contacts of 
said plug and adapted to be actuated by 
current from the third contact of the an 
swering jack and said third conductor when 
the plug is inserted in the answering jack, 
and a pair of relays, one associated with 
each end of the cord circuit, said relays also 
controlling the circuits of said answering 
and calling Supervisory signals, substantially 
as described. 

10. In a telephone system, the combina 
tion with a telephone line having answering 
and multiple jacks at the central office, a 
pair of contacts in the talking circuit in 
each of Said jacks, and an auxiliary contact 
in the answering jack independent of the 
talking circuit, a cut-off relay for the line 
bridged between one limb of the talking cir 
cuit and a third conductor, a cord circuit having an answering plug, a pair of talking 
contacts for said plug, an auxiliary contact 
for said plug to register with the auxiliary 
contact of the answering jack and independ 
ent of the talking circuit, a pair of signals 
for the cord circuit, each having a terminal 
connected with said auxiliary contact and 
each having the other terminal connected 
with a pole of said source, and means for 
independently interrupting the circuits of 
said signals at points between the signals 
and Said source, substantially as described. 

11. In a telephone system, the combina 
tion with a telephone line having answering 
and multiplejacks at the central office, a pair 
of contacts in the talking circuit in each of said jacks, and an auxiliary contact in the 
answering jack independent of the talking 
circuit, a cut-off relay for the line bridged 
between one limb of the talking circuit and 
a third conductor, a cord circuit having an 
answering plug, a pair of talking contacts for 
Said plug, an auxiliary contact for said plug 
to register with the auxiliary contact of the 
answering jack and independent of the talk 
ing circuit, a pair of signals each adapted 
to have its circuit completed over said aux 
iliary contact of the plug and said auxiliary 
contact of the jack, and means to independ 
ently interrupt the circuits of said signals 
at another point, substantially as described. 

12. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
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to connect there with, a pair of Supervisory 
signals for the cord circuit, each having its 
circuit completed through contacts of the 
answering plug and jack, and means for 
independently interrupting the circuit of 
said signals, substantially as described. 

13. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to connect therewith, an answering and a 
calling supervisory signal for the cord cir 
cuit, each having its circuit completed 
through the contacts of the answering plug 
and jack, substantially as described. 

14. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to connect therewith, a pair of Supervisory 
signals for the cord circuit, each having its 
circuit completed through contacts of the 
answering plug and jack, and a pair of 
supervisory relays for independently inter 

s 

rupting the circuits of Said signals, Substan 
tially as described. 

15. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to connect therewith, a pair of Supervisory 
signals for the cord circuit each having its 
circuit completed through contacts of the 
answering plug and jack, and a pair of 
supervisory relays, one under the control 
of the calling subscriber and the other under : 
the control of the called subscriber for inde 
pendently interrupting the circuits of Said 
signals, substantially as described. 
Signed by me at Chicago, county of Cook, 

and State of Illinois, in the presence of two 
Witnesses. 

CLIFFORD C. BRADBURY. 
Witnesses: 

MARJORIE E. GRIER, 
EDITH F. GRIER. 
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