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The present invention, broadly stated, re 
lates to telephone Systems. 
More particularly, the invention is con 

cerned with a novel universal cord circuit 
for use in private branch exchanges which 
maintain inter-communication with main ex 
changes, over trunk lines, terminating in 
jacks at attendant operators' switch boards 
in the private branch exchanges. 
The principal aim of the invention is to 

provide a cord circuit for a private branch 
exchange, having universal wiring, in order 
to meet requirements for either manual or 
automatic exchange service. - 

In accordance with the above, one object of 
the invention is to provide means for obtain 
ing either through supervision or non 
through supervision depending upon local 
requirements of the private branch exchange. 
The cord circuit may be used as an ordi 

nary manual link for interconnecting a call 
ing with a called branch exchange sub 
scriber's line; or it may be used for connect 
ing a calling branch exchange station to a sub 
scriber's line in a manual or in an automatic 
main exchange, the attendant at the branch 
exchange serving in the latter case as medium 
for dialling the called party's telephone num 
ber; and it may also serve for extending in 
coming calls from the trunk lines to stations 
in the branch exchange. The cord circuit is 
normally adapted to these classes of service. 
However, in accordance with the aim of the 
invention, there are circuit changing means 
provided for adapting the cord circuit to be 
ised for calls from a branch exchange sta 
tion over a trunk line to a manual or to an 
automatic main exchange station, the setting 
of the Switches in the latter case being under 
control of the branch exchange station sub 
Scriber operating his dial; other means, co 
operating with the first, adapt the cord for so 
called through or night-set-ups, by which is 
meant a connection between a certain branch 
exchange station and the trunk line, with 
the cord circuit as link, permitting the branch 
station to call main exchange parties, and vice 
versa. Imain exchange stations to reach the 
branch exchange party; and the cord may 
also be employed for toll calls. - 

it is another object of the invention to 
provide a supervisory signal to the private 
branch exchange attendant under all classes 
of service. 

A further object resides in means to oper 
ate the Switches in an automatic main ex 
change, under control of a branch exchange 
Station, as they are operated in case of a 
standard non-branch exchange station. More 
specifically, the action on the part of a branch 
Subscriber who has called a main station, of 
restoring the receiver to the switch-hook at 
the termination of a call, causes instantaneous 
release of the main exchange apparatus, as is 
standard practice in such exchanges. 

Another object is to be found in a re-call 
provision in the cord. If the branch ex 
change attendant delays taking down a con 
nection between a branch to main exchange, 
or main exchange to branch connection, and 
if the trunk is again selected before the con 
nection is taken down, the attendant receives 
a Supervisory signal. During the ringing pe 
riod on the trunk, the calling supervisory 
ag will be either flashed or steadily light 
OC 

I'linging. 
In connection with the re-call provision in 

timated in the preceding paragraph, there 
are means in the cord, to prevent the re-ring 
signal from ringing the bells on the branch 

epending on the method employed for 
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station still connected, if the connection for 
which the trunk was used last had been one 
in which the operator had done the dialling. 
When the branch station party hangs up the 
receiver, the station end of the cord is dis 
connected; therefore, only the attendant re 
ceives the signal. If on the other hand, the 
cord has been set for through service, the 
trunk re-call signal would operate the branch 
exchange station bells, because, under this 
condition, the cord circuit is not opened by 
the act of the branch subscriber restoring the 
receiver to the switch-hook. This, of course, 
is desirable, since it is intended in through 
Service, to signal the branch station con 
nected to a trunk line. . 
A feature, somewhat related to the re-call 

provision discussed above, resides in means 
to prevent ringing current from entering the 
attendant operator's telephone circuit prior 
to the tripping of the machine ringing. 
When the operator observes the ringing sig 
nal, she actuates her listening key to connect 
her telephone set to the cord. The operation 
of the relay, having the function of connect 
ing the attendants telephone to the cord, is 
made dependent on the normal condition of 
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the re-ring relay. Therefore, the connection 
of the operator's circuit to the cord, is Only 
possible during a silent period. 
Another object is to furnish provisions for 

supplying battery to the waiting branch ex 
change subscriber while the attendant is dial 
ling a wanted number. This prevents clicks 
in the receiver of the Waiting party, and also 
provides convenient means for signalling the 
operator in case the waiting subscriber aban 
dons the call during the dialling period. 

Still another object is concerned with the 
prevention of disturbing clicks in the attend 
ant operator's receiver, while she is dialling. 
This is accomplished by a relay which is 
kept energized during dialling and short cir 
cuits the receiver of the operator's set. 
The above, and other objects and features 

of the invention will be brought out in the 
detailed explanation of the functions of the 
cord circuit which is yet to follow. Before 
entering a detailed discussion, a brief account 
of the drawing and the symbols used will be 
given, to aid understanding. 

: Referring now to the drawing, there is 
shown at the upper, left-hand side, a jack J. 
This jack represents a branch exchange sub 
scribers’ line A, comprising the line conduc 
fors R and T. The line relay is connected 
in bridge of the line conductors, and is adapt 
ed to operate the line signal iamp L. At the 
upper, right-hand side of the drawing is 
shown an equipment, which is in all respects 
identical to the one at the left side, and 
serves a branch exchange subscribers’ line B. 
The lines are so called “non-multiple” lines, 
which signifies that each line has only one 
jack terminating at an operator's position. 
The substation apparatus of the lines A and 
B are not shown in order to keep the drawing 
as simple as possible, eliminating everything 
well known and not necessary for compre 
hending the invention. 
At the lower, right-hand side of the draw 

ing is shown a jack J. A trunk line C, lead 
ing to a main exchange, and comprising the 
line conductors R* and T, terminates in this 
jack in the branch exchange. Relay 5 is coin 
nected in bridge of the talking conductors 
of this trunk line, in series with a condenser 
7, for the purpose of Operating a signal lamp 
L” when the main exchange desires to call 
the operator in the branch exchange. 

In the middle part of the drawing is 
shown the novel cord circuit, ending in the 
answering plug P and in the calling plug P. 
RK and RK are the ringing keys; NT is the 
through-dial, toll-, and night-service key: 
LD is the dial- and listening-key for the 
attendant operator; 16 and 39 are the answer 
ing and the calling supervisory lamps, re 
spectively; and the ringing current gener 
ators used in connection with this cord, are 
shown at G and G'. 
The reference character O indicates the at 
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tendant operator's telephone set, comprising 
the tranmitter 41, the receiver 43, the induc 
tion coil 42, condensers 44 and 45, and the 
transmitter feed coil 40. 
CD illustrates a well known dial device 

provided for the use of the attendant in es 
tablishing connections. The contact 75 of 
this dial is closed upon moving the finger 
disk off normal, and remains closed during 
the time the disk revolves back to normal 
position, while the contacts 76 are opened and 
closed in rapid succession during the back-to 
normal movement, to transmit the desired 
number of impulses for operating the auto 
matic switches used in the extension of a 
call. 
Throughout the drawing there are shown 

a number of battery and ground connections. 
This has been done for convenience only, and 
is in accordance with common practice of 
schematic representation. In actual use, 
there is of course only one battery, prefer 
ably with the plus pole grounded. 
Having given a general account of the in 

vention and of the drawing, the detailed 
description will not be proceeded with. For 
this purpose, it will be assumed first that the 
branch exchange station. A desires a connec 
tion with the branch exchange station B, both 
stations terminating at an attendants switch 
board, and that the attendant establishes 
this connection by means of the cord circuit 
illustrated. 
When the subscriber. A removes his re 

ceiver, in order to extend a call, he closes the 
line loop, thereby energizing the line relay 
1. This relay closes its armature 2 and lights 
the calling lamp L. The operator, noticing 
the lighted lamp, inserts the plug P into 
the line jack J. The following circuit is 
closed thereby: from ground, upper winding 
of the line relay 79, contacts 22 of NT, con 
tact spring 12 of the ringing key RK, talking 
strand 17, tip conductor of plug P and jack 
J, line conductor R, line loop, and back over 
the line conductor T, ring conductor of jack 
J and plug P, talking strand 18, spring 13 
of the ringing key and contact 25 of the key 
NT, lower winding of the line relay 79 to bat 
tery. Relay 79 operates its armature 80, 
thereby closing the circuit for relay. 85 from 
battery, winding of relay 85, armature 92 and 
its back contact, front contact, and armature 
80, sleeve conductor 19, sleeve of plug P and 
sleeve of jack J to ground. Relay 85 oper 
ates and prepares at its armature 86 the re 
lay 81 and the supervisory lamp 16. At its 
armature 87 the relay 85 locks itself to 
ground on the sleeve conductor 19, independ 
ent of armature 80 of relay 79. However, 
the locking circuit for relay 85 has at the 
present time no significance. 
The attendant operates her listening and 

dial key LD. This action on the part of the 
attendant results in the following circuits: 
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relay 98 operates from battery, winding of 
relay 98, conductor 47, contacts 65 of the lis 
tening key, conductor 46, and back contact 
and armature 97 to ground, and closes its 
armatures 99 and 100, thereby connecting the 
operator's head-set O to the talking strands 
of the cord circuit, by way of the contacts 
67 and 70 of the listening key. At contact 66 
of the listening key, the dialing circuit is 
prepared; and at contact 71 the locking cir 
cuit for relay 85, which has previously been 
mentioned, is opened. 
The attendant's telephone set is now con 

nected; the conversational circuit, extends as 
follows: from the upper terminal of the sec 
ondary winding of the induction coil 42 by 
way of front contact and armature 99, con 
ductor 50, closed contacts 67 of the dialing 
key, conductor 36, conductor 30, contact 20 
of the through-dialing-key, conductor 32, 
back contact and armature 82, condenser 28, 
contact 22 of the through-dialing-key, contact 
12 of the ringing key, talking strand 17, tip 
conductors of plug P and jack J, line conduc 
tor R, substation, line conductor T, ring con 
ductors of jack J and plug P, talking strand 
18, contact, 13 of the ringing key, contact, 25 
of the through-dial-key, condenser 29, arma 
ture 84 and its back contact, conductor 33, con 
tact 27 of the through-dialing-key, conduc 
tor 31, conductor 37, contact 70 of the listen 
ing key, conductor 60, armature 100 and its 
front contact, condenser 45, receiver 43, to the 
lower terminal of the secondary winding of 
the induction coil 42. The operator receives 
the information from the calling party that 
a connection is desired to the substation B. 
The operator inserts the calling plug P of 
the cord circuit into the jack of the called line. 
The line relay 3 of the called line is thereby 
disconnected, and ground is connected from 
the sleeve conductor of jack J' over the sleeve 
of plug P, conductor 56, winding of the 
sleeve relay 89, to battery. The sleeve relay 
Operates in this circuit and opens at its arma 
ture 92 the circuit for relay 85; at its arma 
ture 91, ground is connected for lighting the 
supervisory lamp 39; and at the armatures 90 
and 93, the impedance 88 is disconnected from 
the talking conductors of the cord, and the 
back bridge relay 94 is connected in bridge of 
these conductors, : . . 
The operator actuates now the ringing key 

RK thereby projecting ringing current out 
to the called line, from ground, closed con 
tacts 68 of the ringing key RK, talking 
strand 54, tip conductors of plug P and jack 
J, line conductor R', bells of the called sub 
station, line conductor T ring conductors of 
jack J. and plug P. talking strand 55, closed 
contacts 74 of the ringing key RK', and gen 
erator G'. When the called party removes 
the receiver in answering the call, the back 
bridge relay 94 will operate from ground, up 
per winding of relay 94, front contact and 

armature 90 of the sleeve relay 89, conductor 
34, conductor 32, contact 20 of the through 
dial-key, conductors 30, 36, 51, normally 
closed contacts operated by armature 105, 
conductor 53, contact 69 of the ringing key, 
conductor 54, tip conductor of plug P and 
jack J, over the previously traced line circuit, 
and back over the ring conductor of jack J. 
and the plug P, conductor 55, contacts 3 of 
the ringing key, conductor 57, normally closed 
contacts operated by arnature 107, conduc 
tors 59, 37, 31, contact 27 of the through-dial 
key, conductors 33 and 35, al'mature 93 and 
its front contact, through the lower Winding 
of the back bridge relay 94 to battery. The 
back bridge relay operates its armature 95 
and extinguishes thereby the answering Su 
pervisory lamp 39. - - - . 
The subscribers are now connected in a 

talking circuit and receive their transmitter 
feed over the line relay 79 and over the back. 
bridge relay 94, respectively, both of these 
relays being connected to the talking conduct 
tors of the cord, but separated in the usual 
manner by the condensers 28 and 29. It has 
been mentioned previously that the operator 
by operating her listening key LD has also 
prepared the dial. This function of the lis 
tening key has of course no significance in the 
present case, since the called party is a branch 
exchange subscriber. The cord circuit serves 
merely as a link for establishing the con 
nection. . . . . 
Should one of the parties desire the pres 

ence of the operator he may recall the opera 
tor by simply jiggling his Switch hook. If 
the calling party does so, the relay 79 will be 
deenergized intermittently, and at each time 
this relay deenergizes a circuit will be closed 
for the answering supervisory lamp 16, from 
ground on the sleeve conductor 19, arnature 
80 and its back contact, armature 78 and its 
back contact, and lamp 16 to battery. In 
case the called party operates the switch 
hook, the back bridge relay 94 will deener 
gize and, at its armature 95, close a circuit 
for the calling supervisory lamp 39 from 
ground, front contact and armature 91 of the 
sleeve relay 89, back contact and armature 
95, and calling supervisory lamp 39 to bat 
tery. Thus, the operator will receive flash 
signals from the subscribers and again oper 
ate the listening key LD to answer the re 
quest. . . . . 

At the termination of a call, both parties 
hang up their receivers. The relays 79 and 
94 deenergize, and thereby light the lamps 
16 and 39 over circuits which have been 
traced already. The lighted lamps serve as 
a disconnect supervision for the operator. 
She removes the plugs. P and P from the 
line jacks J and J. All apparatus is then 
restored to normal position and the cord cir 
cuit is ready for the next call. 

It shall be assumed now that the subscriber 
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at Substation. A desires a connection with a 
main exchange station over the trunk line C, 
and it shall further be assumed that the op 
erator at the branch exchange serves as a me 
dium for dialing the wanted party's number. 
Up to the point where the operator gets her 
information from the substation A, every op 
eration is the same as discussed above. In 
stead of inserting the plug P into a line jack 
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J', the attendant operator inserts this plug 
into the jack J% of the trunkline C. In doing 
so, the contact 11 of the jack J is closed, and 
relay 8 energizes. This relay operates its 
armature 9 and disconnects thereby the ring 
ing relay 5 from the trunk conductors R. and 
T. In the case where the operator inserted 
the plug P' into the line jack J the sleeve 
relay 89 energized from ground on the sleeve 
conductor of the jack J. In the present case, 
no energization of the sleeve relay 89 takes 
place, since the sleeve conductor of the trunk 
jack J*is not connected to ground. The relay 
85 remains therefor operated. This is of sig 
nificance in connection with the release of the 
Switches in the main exchange and shall be 
described later. Due to the sleeve relay 89 
not being energized in this connection, the 
impedance 88 remains in bridge of the talk 
ing conductors of the cord circuit. This 
bridge is used for holding the switches in the 
main exchange, and may be traced, from the 
upper terminal of the impedance 88, back 
contact and armature 90 of the sleeve relay 
89, conductors 34, 32, contacts 20 of the 
through-dial-key, conductors 30, 36, 51, nor 
mally closed contacts operated by armature 
105, conductor 53, contacts 69 of the ringing 
key, conductor 54, tip conductors of plug P’ 
and jack J, contact 10 of jack J, trunk con 
ductor R* to the main exchange, and back, 
over the trunk conductor T, ring conductor 
of the jack and plug, conductor 55, contacts 
73 of the ringing key, conductor 57, normally 
closed contacts operated by armature 107, 
conductors 59, 37, 31, contacts 27 of the 
through-dial-key, conductors 33 and 35, ar 
mature 93 and its back contact, back contact 
and armature 83, to the lower terminal of in 
pedance 88. The calling subscriber is con 
nected as usual to ground and battery over 
the windings of the line relay 79; and the 
operator's circuit is connected, as in the for 
mer case, over the armatures 99 and 100 of 
the relay 98, due to the dial key being in 
operated position. There is also an alternat 
ing current bridge in this circuit, which in 
cludes the relay 96 and the condenser 38. 
This bridge will be of significance in connec 
tion with the recall feature mentioned else 
where, which shall be described later. 
The operator moves the dial CD of normal 

in accordance with the first digit of the called 
subscriber's number. The off-normal con 
tact 75, of the dial CD is closed thereby, oper 
ating the relay 101. This relay operates its 
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armature 102, connecting ground from the 
off-normal contacts 75 of the dial by way of 
contacts 66 of the listening key and conduc 
tor 49, to relay 104 and battery. Relay 104 
Operates and connects thereby the impulse 
contacts 76 of the dial CD, across the talking 
conductors of the trunk circuit, disconnecting 
the branch exchange end of the cord. In re 
turning to normal, the dial interrupts the im 
pulse springs 76 in rapid succession, thereby 
interrupting the trunk circuit and operating 
a switch in the main exchange. This action 
will be repeated on the part of the operator 
for each digit of the called subscriber's tele 
phone number. 
When the relay. 101 operates it also closes 

its armature 103, thereby short circuiting the 
receiver 43 of the operator's telephone set. It 
will be obvious that the short circuiting of 
the receiver prevents disturbing clicks in the 
operator's head phone. 
While the operator is dialing, the waiting 

subscriber is connected to battery and ground 
over the windings of the relay 79. If the 
Waiting party decides to abandon the call 
during the dialing period, relay 79 will de 
energize in response to the subscriber replac 
ing his receiver, and close its armature 80, 
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thereby completing a circuit for the answer 
ing Supervisory lamp 16, from ground on the 
sleeve conductor 19. Relay 81 energizes in 
this case in parallel to the answering super 
visory lamp 16 by way of armature 86 of relay. 
85, which, it will be remembered, is in oper 
ated position. Relay 81, operates its arma 
tures 82 and 84, thereby cutting the cord cir 
cuit at the condensers 28 and 29. Armature 
83, being also opened by the energization of 
relay 81, serves to disconnect the impedance 
88 from across the talking conductors of the 
cord. 
Now, scrutinizing the function of the dial 

a little closer, it will be seen that the relay 101 
is a slow acting relay and does not deemergize 
during the dialing, while relay 104 which 
completes the impulse circuit over the arma 
tures 105 and 107 is an ordinary quick acting 
relay and deemergizes during the intervals 
between the digits. Assuming that the sub 
scriber has not hung up his receiver, the relay 
104 in deenergizing will connect the imped 

5 

00 

105 

O 

ll 5 

ance 88 in bridge of the talking conductors 
of the trunk line over a circuit traced before. 
The switches in the main exchange will there 
fore be held energized, or rather to say, be 
held in operated position by means of theim 
pedance 88. However, should the waiting 
party abandon the call, as has been assumed, 
the relay 81 is operated and has opened its 
armature 83 and thereby removed the imped 
ance 88 from across the trunk. The switches 
in the main exchange will therefore release 
after the digit is dialed. The attendant op 
erator will notice the lighted answering su 
pervisory lamp 16, and will know thereby that 
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the calling subscriber has abandoned the call. 
She will not continue to dial the remaining 
digits of the called telephone number, but 
will simply withdraw the plugs P and P’ 
from the respective jacks, and thereby restore 
all apparatus to normal position. 

If the waiting party does not abandon the 
call, the operator continues to dial the remain 
ing digits of the wanted party's number and, 
after finishing the dial operation, she will 
withdraw by restoring her dial-and-listening 
key LiD. 
When the calling party replaces his receiver 

at the termination of the call, relay 79 de 
energizes, and relay 81 operates as before in 
parallel with the answering supervisory lamp 
16. The lighted lamp indicates to the oper 
ator that the call has terminated, while the 
operation of relay 81 serves, as in the pre 
vious case, to open the trunk conductors by 
removing the impedance 88, and thereby re 
storing the Switches in the automatic main 
exchange in the same manner as is usual in 
calls between two automatic stations. 

It shall be assumed next that the operator 
delays withdrawing the plugs P and P from 
the respective jacks. As far as the main ex 
change is concerned, the trunk C is to all in 
tents and purposes idle and can be used for 
calls from the main exchange to the branch 
exchange, and it shall be assumed that the 
trunk C is seized from the main exchange 
and that ringing current is transmitted over 
the trunk conductors R and T. The ring 
ing current applied to the trunk line operates 
the ringing relay 96, which is bridged across 
the talking conductors of the cord circuit. 
This circuit can readily be traced over the 
conductors 36, 51, normal contacts of arma 
ture 105, conductor 53, contacts 69, conductor 
54, tip conductors of plug P and jack J, 
trunk conductor R2 to the main exchange, and 
back over trunk conductor T, contacts 10, 
ring conductor of the jack and plug, conduc 
tor 55, contacts 73, conductor 57, normal con 
tacts of arnature 10, conductors 59 and 37, 
condenser 38 and relay 96. Relay 96 oper 
ates in response to ringing current over the 
trunk line and closes the armature 97. The 
supervisory lamp 39 will therefore light dur ing the ringing periods. According to what 
ringing method is being used in the main ex 
change. that is to say, in accordance with 
where the call came from, whether ringing 
current is applied automatically or manually 
by depressing a ringing key in the main ex 
change, the supervisory lamp will either flash 
regularly and rapidly, or the flashing signal 
will be irregular and of longer duration. 
The attendant operator, observing the 

flashing of lamp 39, operates her listening key 
Fi), to connect her telephone set to the cord. 
it will be remembered that the connection of 
the telephone set is dependent on relay 98. 
This 'ajay, being connected at one teriirii; 

5 

to battery, receives ground over the con 
tacts 65 of the listening key LD and conduc 
tor 46, from the back contact of armature 97 
of the ringing relay 96. The relay 98 can 
therefore only energize and connect the tele 700 
phone set to the cord when the re-ring relay 
96 is in normal or deenergized position. In 
other words, the energization of relay 98, and 
consequent connection of the operator's tele 
phone set to the cord, is only possible during 
a silent period, when relay 96 is deenergized. 
Therefore, ringing current cannot enter the 
operator's telephone set. The operator will 
then remove the plug P from the line jack J, 
and ascertain the wishes of the main ex 
change. - 

It will be seen from the description of the 
functions of the cord circuit, while ringing 
current was applied to the trunk line, and 
before the operator in the branch exchange 
has taken down the connection, as was as 
Sumed in the preceding paragraph, that the 
trunk conductors terminate in the re-ring 
relay 96, while the answering end of the cord, 
which is still connected to the party in the 
branch exchange, is disconnected at armatures 
82 and 84 of relay 81. The impedance 88 is 
removed from the talking conductors. This 
of course prevents ringing current from an 
noying the substation by ringing the bell 
thereat. - - 

In case the connection described last, ex 
tending from a branch exchange subscriber 
A to the main exchange over the trunkline C 
had been one to a manual exchange, the func 
tions of the cord circuit would have been sub 
stantially the same. Dialing of course would 
have been unnecessary. The operator would 
have simply inserted the plug P’ into the 
jack J. The operator at the manual ex 
change would have been informed of the sub 
scriber's wishes, either by the attendant oper 
ator in the branch exchange, or by the branch 
exchange subscriber himself, in an obvious 
manner. The impedance 88 would have been 
connected as usual across the talking conduc 
tor from the trunk circuit, providing super 
vision for the main exchange manual oper 
ator. In this case if the attendant operator 
at the branch exchange would have delayed 
taking down the connection, the recall signal 
may also be utilized. The difference in oper 
ation resides merely in the fact that the trunk 
line Would not be selected by a switch in the 
main exchange but by a manual operator. 
Ringing current also would be applied man 
ually from the main exchange, operating re 
lay 96, and signaling the branch exchange 
attendant as before. In this case also, the ringing current applied for recalling the 
branch exchange attendant, could not enter 
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The extension next to be described, shall be 
one from the main exchange, by Way of the 
trunk line C, to a subscriber in the branch 
exchange. The trunk line is either seized in 
the main exchange by means of a well known 
rotary connector, if the main exchange is 
automatic, or the trunk line is taken into use 
from a manual exchange, in the usual way, 
by an operator. Ringing current is pro 
jected over the trunk conductors R and T', 
operating the ringing relay 5. When this 
relay energizes, it closes its armature 6 and 
lights the trunk amp L°. The attendant 
operator in the branch exchange, observing 
the lighted trunk lamp L', inserts the plug 
P' into the jack J. This action closes spring 
contacts 11 in the jack J', thereby complet 
ing an obvious circuit for relay 8, which re 
moves the linging relay 5 by opening its 
armature 9. The line lamp i? extinguishes. 
The innipedance 88 is now again in bridge of 
the trunk conductors furnishing an answer 
ing signal to an operator in the main ex 
change, if the call should have been origi 
nated in a manual exchange, and cutting off 
the ringing current, if the call should have 
been initiated in an automatic exchange. 
The attendant in the branch exchange 

operates her listening and dial key LD, con 
necting her telephone set to the trunk circuit 
in the usual manner. She receives then the 
request of the waiting main exchange sub 
scriber, and connects the wanted branch ex 
change station by inserting the plug P into 
a line jack, such as J or J, of the desired sta 
tion. In response to the insertion of the plug 
P into the line jack of the desired party, the 
answering supervisory lamp 16 lights. The 
attendant then operates her ringing key RK 
and projects ringing current out on the line 
to the branch exchange subscriber. When 
the called subscriber removes his receive 
from the Switch-hook, in answering the call, 
(the ringing key is at normal during a silent 
period) the relay 79 will energize, extin 
lishing the answering supervisory lain) 16 

s St. 

and energizing relay 85 as before. Reiay 85 
closes its armature 87 to lock itself energized 
to the sleeve conductor 19, and prepares the 
relay 81 by closing its armature 86. The im 
pedance 88 is again connected across the 
talking conductors, as was the case in pre 
viously described extensions. The calling 
main exchange subscriber and the called 
branch exchange station are now connected 
in an obvious talking circuit; the Supervisory 
lamps 16 and 39 are extinguished. 

Upon the subscribers hanging up their re 
ceivers at the termination of a call, the branch 
exchange attendant receives disconnect su 
pervision by having the answering super 
visory lamp 16 lighted over the back contact 
80 of the now deenergized relay 79. Parallel 
to lamp 16 the relay 81 will energize as pre 
viously described and split the cord circuit 
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at its armatures 82 and 84, while removing 
the impedance 88 from across the trunk con 
ductors, at its armature 83. If the call was 
One from a manual exchange, the removal of 
the impedance 88 will furnish disconnect 
Supervision for the manual operator of the 
main exchange; if, on the other hand the call 
had been one originated in an automatic main 
exchange, the removal of the impedance 88 
will effect the release of the automatic 
switches. This function of the cord circuit 
has already been described. 
As in a case previously explained, the at 

tendant at the branch exchange may be re 
called if the trunk C is again taken into use 
and in case the operator has relayed taking 
down the connection. The operations in 
volved in recalling the attendant have already 
been explained and shall not be repeated a 
this point. - 
As is obvious from the above explanation, 

the different kinds of services described so 
far, are possible with the cord circuit shown 
and without the operation of any circuit 
changing key. A number of services shall be 
explained next, which require the operation of 
the night service-, toll-, and through-dialing 
key NT. For this purpose it shall be assumed 
that the branch exchange subscriber. A desires 
a connection to an automatic main exchange 
party by way of the trunk line, and it shall 
further be assumed that the branch exchange 
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subscriber is to dial the number of the wanted . 
party in the automatic main exchange. 

In this case, the branch exchange attend 
ant operates her listening key in the usual 
manner, after she has inserted the plug Pinto 
the calling line jack, and receives the wishes 
of the calling subscriber. She then operates 
the through-dialing-key NT and restores her 
listening key L.D. By this action, the call 
ing branch exchange subscriber is connected 
through to the main exchange (it being as 
sumed of course that the operator has inserted 
the calling plug Pinto the trunkjackJ), the 
through circuit being traceable, from the call 
ing branch exchange station over the line 
conductor T, ring conductor of the jack J 
and of the plug P, conductor 18, contacts 13 
of the ringing key RK, contacts 24 of the 
through-dialing-key, relay 7, contacts 26 of 
the through-dialing-key, conductors 31, 37, 
59 (normal contacts of armature 107, con 
ductor 57, contacts 73, conductor 55, ring 
conductor of the plug P and jack J, trunk 
conductor T, main exchange, and back, over 
the trunk conductor R°, tip conductors of jack 
J* and plug P, conductor 54, contacts 69, con 
ductor 53, normal contacts of armature 105, 
conductors 51.36 and 30, contacts 21 and 23 of 
the through-dialing-key, contacts 12 of the 
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ringing key RK, conductor 17, tip conductors m 
of plug P and jack J, and line conductor R 
back to the calling substation. 
The main exchange being assumed to be 
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an automatic exchange, the trunk C termi 
nates in an automatic switch. The calling 
branch exchange substation is therefore con 
nected to this automatic switch in the main 
exchange in a loop circuit, comprising the 
series relay 77. Relay 79, is, in this case, 
not operated because it is disconnected from 
the cord circuit at contacts 22 and 25 of 
the through-dialing-key NT. Accordingly, 
ground is connected from the sleeve con 
ductor 19, by way of armature 80 and its 
back contact, to the armature 78 of the series 
relay 77. Relay 77 is energized at present 
over the subscriber's loop circuit to the auto 
matic switch at the main exchange. The sub 
scriber dials now the wanted telephone num 
ber in the usual manner by interrupting the 
line loop. . . 
The relay 77 may or may not operate in 

response to the line interruption, according 
to the total line and trunk resistance. If 
this relay operates, the supervisory lamp 16 
will be flashed. The attendant at the branch 
exchange will thereby receive a signal that 
the substation is dialing. If this relay does 
not respond to the impulses transmitted at the 
substation, the operator will not receive any 
signal. The relay 77 can, of course, be ad 
justed to either operation. Since the oper 
ator, however, does not enter this cali, or 
rather to say, does not effect its extension, 
the operation of relay 77 during dialing is 
quite immaterial. 
When the calling branch exchange sub 

Scriber replaces his receiver at the termina 
tion of the call, the series relay 77 deemergizes 
and lights the supervisory lamp 16. The 
branch exchange attendant, observing that 
lamp 16 lights steadily, knows that she has 
to disconnect the plugs P and P’ from the 
respective jacks. The main exchange 
switches will release when the branch ex 
change subscriber replaces his receiver, due 
to the loop circuit being opened. 

In case the operator delays taking down the 
connection, and the trunk is again selected 
from the main exchange, ringing current ap 
plied to the trunk conductors R and T will 
operate the ringing relay 96 in the cord cir 
cuit, in the usual manner, and flash the lamp 
39. In this case, however, since the branch 
exchange subscriber is supposed to be still 
connected to the cord circuit, he will also 
receive the recall signal. 
For toll connections, the procedure is sub 

stantially the same as that described above, 
with the difference that the branch exchange 
Subscriber may or may not have to dial, ac 
cording whether the trunk circuit C termi 
nates at a manual toll position or in an auto 
matic switch which has access to a toil oper 
ator. Since the branch exchange subscriber 
is connected in a loop circuit to the main exchange (the through-dialing-key being 
thrown) it is obvious that the toll operator 
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will receive supervision from the branch ex 
change subscriber. Disconnect supervision 
for the branch exchange attendant is accom 
plished in the same manner as described pre 
viously, that is, the supervisory lamp 16 will 
be lighted steadily when the branch exchange 
Subscriber hangs up his receiver. 

In night service, the plug P of the cord 
will be connected to a certain subscriber of 
the branch exchange, and the plug P will be 
inserted into jack J° of the trunk circuit C. 
It may be mentioned at this point that it is 
usual practice in branch exchanges, to dis 
connect battery during the night. Now, if 
it is assumed that the branch exchange sub 
scriber, thus connected to a trunk, is about 
to make a call to the main exchange, he re 
moves his receiver and is immediately con 
nected in a loop circuit including the series 
relay 77, which circuit has been traced and 
explained in connection with previous ex 
tensions. He therefore receives transmission 
feed from the main exchange, and may dial 
the desired main exchange subscriber as 
usual. 

If, on the other hand, the main exchange 
Subscriber desires to call the branch exchange 
party during the night, ringing current will 
be transmitted over the trunk conductors R? 
and T', operating the relay 96 in the cord 
circuit. If it is assumed that the battery is 
disconnected from the branch exchange, the 
operation of relay 96 will of course not have 
any effect. If battery is still connected, the 
signal lamp 39 will light. As no operator is 
attending to the branch exchange switch 
board, the operation of the signal lamp 39 is 
of no significance. The branch exchange 
subscriber, being connected through, how 
ever, will also receive a ringing signal, and 
will answer the call. 
Having described the invention in detail, 

it will be seen that many advantages are pre 
sented which are not found in prior disclo 
sures. The invention has been described in 
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connection with a specific structure, but it 
will, of course, be understood that a variety 
of ways for carrying out the invention differ 
ently without departing from its spirit will 
suggest themselves readily. Accordingly, 
the execution of the invention is not intended 
to be limited to the precise structure shown. 
What is considered new will be pointed out 
in the appended claims. 
What is claimed is: 
1. In a telephone system, a calling line, a 

called line accessible over a trunk line and 
automatic switches, a cord circuit, means for 
connecting said cord circuit to said calling 
line and to Said trunkline, an impulse device, 
an operator's telephone set including a re 
ceiver, means for establishing a talking cir 
cuit between said calling line and said tele 
phone set, means for actuating said impulse 
device to transmit impulses over said trunk 
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line for operating said automatic switches to 
extend a connection from said calling to said 
called line, a single relay means operable 
upon and during the actuation of said im 
pulse device for connecting said impulse de 
vice to said trunk line, for interrupting the 
continuity of said cord circuit, and for short 
circuiting said receiver, and means controlled 
by said calling line for signalling the opera 
tor during the transmission of impulses. 

2. In a telephone system, a calling line, a 
called line accessible over a trunkline and 
automatic switches, a cord circuit, means for 
connecting said cord circuit to said calling 
line and to said trunk line, an impulse device, 
an operatoi's telephone set including a re 
ceiver, means for connecting said telephone 
set to said cord circuit, means for actuating 
said impulse device, a single relay means op 
erable upon and during the actuation of said 
impulse device for connecting the same to 
said trunk line to transmit impulses there 
over for operating said automatic switches 
to extend a connection from said calling to 
said called line, said relay means also op 
erable for interrupting the continuity of said 
cord circuit, and for short-circuiting said re 
ceiver to prevent disturbing clicks from en 
tering the calling line and said operator's tel 
ephone set, and means, controlled by said call 
ing line for signalling the operator while 
impulses are being transmitted. 

3. In combination, a calling telephone sta 
tion connected over a link circuit to a trunk 
line, an operator's set including a telephone 
receiver, an impulse sending device for trans 
mitting series of impulses, means for actuat 
ing said sending device, and single electro 
magnetic means responsive to the actuation of 
said sending device arranged to short circuit 
said receiver, to connect said sending device 
to said trunk line and to break the continuity 
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of said link circuit, said last means complet 
ing the continuity of said link circuit at the 
termination of the transmission of each series 
of impulses. - 

4. In combination, a private branch ex 
change telephone station connected over a 
cord circuit with a trunk line terminating 
in a main exchange, means in said main ex 
change for projecting ringing current over 
said trunk line, a relay in said cord circuit 
responsive to said ringing current, a super 
visory signal associated with said cord cir 
cuit and operable by said relay, an opera 
tor's telephone set, means for connecting said 
telephone set with said cord circuit, and all 
tomatic means arranged to prevent the con 
nection of said telephone set to said cord cir 
cuit during a ringing period. 

5. In combination, a private branch ex 
change telephone station connected over a 
cord circuit with a trunk line terminating 
in a main exchange, means in said main ex 
change for projecting ringing current over 
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said trunkline, a relay in said cord circuit, re 
Sponsive to said ringing current, a super 
visory signal associated with said cord cir 
cuit and operable by said relay, means in said 
cord circuit arranged to prevent, the propa 
gation of ringing current to said branch ex 
change station, an operator's telephone set, 
means for connecting said telephone set with 
said cord circuit, and automatic means ar 
ranged to prevent the connection of said 
telephone set to said cord circuit during a 
ringing period. - . 

6. In a telephone system, a calling line, a 
called line accessible over a trunk line and 
automatic switches, a cord circuit having a 
first Section adapted to be connected to said 
calling line, and a second section conductively 
Separated from said first section and adapted 
to be connected to said trunk line, an im 
pedance bridged across said second section, 
an impulse device for transmitting trains 
of impulses over said trunk line to operate 
Said automatic switches, a single relay means 
Operable upon actuation of said device and 
during the transmission of an impulse train, 
for connecting said device to said trunk line 
and for disconnecting said impedance while 
an impulse train is being transmitted and re 
connecting said impedance at the termination 
of an impulse train, and means controlled 
by said calling line for permanently discon 
necting said impedance to effect the release 
of said automatic switches upon termination 
Of the transmission of an impulse train. 

7. In a telephone system, a calling line, a 
called line accessible over a trunk line and 
automatic switches, a cord circuit having a 
first section adapted to be connected to said 
calling line, and a second section conductively 
separated from said first section and adapted 
to be connected to said trunk line, anim 
pedance bridged across said second section, 
an impulse device for transmitting trains 
of impulses over said trunk line to operate 
said automatic switches, a single relay means 
Operable upon actuation of said device and 
during the transmission of an impulse train, 
for connecting said device to said trunk line 
and for disconnecting said impedance while 
an impulse train is being transmitted and re 
connecting said impedance at the termina 
tion of an impulse train, a visual signal, and 
means in said first section controlled by said 
calling line for permanently disconnecting 
said impedance to effect release of said auto 
matic switches upon termination of the trans 
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mission of an impulse train, and also effective 
for actuating said signal. 

8. In a telephone system, a calling line, a 
called line accessible over a trunk line and 
automatic switches, a cord circuit having a 
first section adapted to be connected to said 
calling line, and a second section conduc 
tively separated from said first section and 
adapted to be connected to said trunk line, 
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an impedance bridged across said second sec 
tion, an impulse device for transmitting 
trains of impulses over said trunk line to op 
erate said automatic switches, a single relay 
means operable upon actuation of said device 
and during the transmission of an impulse 
train, for connecting said device to said trunk 
line and for disconnecting said impedance 
while an impulse train is being trans 
mitted and reconnecting said impedance 
at the termination of an impulse train, a 
visual signal, a relay, means in said first 
section controlled by Said calling line for 
actuating said relay and said signal, and 
means operated by said relay for permanently 
disconnecting said impedance to effect the 
release of said automatic switches upon ter 
mination of the transmission of an impulse 
train. s . . 

9. In a telephone system, a calling line, a 
called line accessible over a trunk line and 
automatic switches, a cord circuit having 
a first section adapted to be connected to 
said calling line, and having a second sec 
tion conductively separated from but induc 
tively connected to said first section and 
adapted to be connected to said trunk line, 
an alternating current bridge and a direct 
current bridge connected across said second 
section in parallel, an impulse device, a single 
relay means operable upon and during the 
actuation of said device for connecting said 
device to said trunk line to transmit a train 
of impulses thereover and for disconnecting 
said bridges during said impulse transmis 
sion but reconnecting said bridges upon the 
termination of transmission of an impulse 
train, and means in said first section con 
trolled by said calling line for disconnecting 
said direct current bridge to effect the re 
lease of said trunk line upon termination of 
an impulse train while leaving said alter 
nating current bridge connected across said 
Second section. - 

10. In a telephone system, a calling line, 
a called line accessible over a trunk line and 
automatic switches, a cord circuit having a 
first section adapted to be connected to said 
calling line, and having a second section con 
ductively separated from but inductively 
connected to said first section and adapted 
to be connected to said trunk line, an alter 
nating current bridge and a direct current 
bridge connected across said second section 
in parallel, an impulse device, a single relay. 
means operable upon and during the actua 
tion of said device for connecting said de 
vice to said trunk line to transmit a train of 
impulses thereover and for disconnecting 
said bridges during said impulse transmis 
sion but reconnecting said bridges upon the 
termination of transmission of an impulse 
train, a relay, means in said first section con 
trolled by said calling line for actuating said 
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relay, means operated by said relay for dis 
connecting said direct current bridge to ef 
fect the release of said trunk line upon ter 
mination of the transmission of an impulse 
train, and means actuated by said relay for 
interrupting the inductive continuity of said 
cord circuit sections. - 

11. In a telephone system, a calling line, 
a called line accessible over a trunk line an 
automatic switches, a cord circuit having a 
first section adapted to be connected to said 
calling line, and having a Second section 
conductively separated from but inductively 
connected to said first section and adapted 
to be connected to said trunk line, an alter 
nating current bridge and a direct current 
bridge connected across said second section 
in parallel, an impulse device, a single relay 
means operable upon and during the actua 
tion of said device for connecting said de 
vice to said trunk line to transmit a train 
of impulses thereover and for disconnecting 
said bridges during said impulse transmis 
sion but reconnecting said bridges upon the 
termination of transmission of an impulse 
train, a relay and a signal, means in said 
first section controlled by said calling line 
for actuating said relay and said signal, and 
means operated by said relay for disconnect 
ing said direct current bridge to effect the 
release of said trunkline upon termination 
of the transmission of an impulse train, and 
for interrupting the inductive continuity of 
said cord circuit sections, said alternating 
current bridge remaining connected across 
said second section of said cord circuit in 
order to provide a means for receiving sig 
nals transmitted over said trunk line. 

12. In a telephone system, a calling line, a 
called line accessible over a trunk line and 
automatic switches, a cord circuit having a 
first section adapted to be connected to said 
calling line, and having a second section Con 
ductively separated from but inductively con 
nected to said first section and adapted to 
be connected to said trunk line, an alternat 
ing current bridge, a relay, a signal, means 
in said first section controlled by said calling 
line for actuating said relay and said signal, 
means operated by said relay for disconnect 
ing said direct current bridge to effect the 
release of said trunk line while leaving said 
alternating current bridge connected across 
said second section to provide a means for 
receiving signalling current transmitted over 
said trunk line, and other means actuated by 
said relay for interrupting the conductive 
continuity of said cord sections to prevent 
said signalling current from effecting said 
calling line. 
In witness whereof, I hereunto subscribe 

my name this 24th day of August, A. D., 
CHRISTIAN J. LARSEN. 
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