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The present invention relates to telephone Sys 
tems and, more particularly, to improvements in 
equipment for setting up night service Connec 
tions at the attendant's SWitchboard of an auto 
matic branch exchange. 

In the usual automatic branch exchange the 
only calls that require the assistance of an oper 
ator in setting up the desired connections are 
incoming central exchange trunk calls. All other 
connections, including outgoing central exchange 
trunk calls, are handled by the automatic Switch 
ing equipment of the branch exchange. In Such 
installations, certain of the extension lines of the 
branch exchange may be used to receive incom 
ing central exchange trunk calls during those 
periods when the attendant's switchboard of the 
branch exchange is unattended. The lines Se 
lected for such use are cord connected through 
the equipment at the attendant's switchboard to 
the jacks terminating the central exchange 
trunks. Incident to the setting up of night Serv 
ice connections of this type, the branch exchange 
extension lines used to handle incoming central 
exchange trunk calls are locked out of Service in 
sofar as the automatic switching facilities of the 
branch exchange are concerned. Normally this 
is not a serious difficulty. In certain installations, 
however, the extension lines of the branch ex 
change are not all confined to the branch ex 
change building. For example, branch exchanges 
serving the personnel of a public utilities organi 
zation may include lines extending to outlying 
power houses or substations. Moreover, the out 
lying power houses usually require tWenty-four 
hour central exchange service and twenty-four : 
hour service to certain of the substations served 
by the branch exchange. These service require 
ments cannot be provided with the night service 
arrangements available in the prior art without 
unnecessary duplication of the line and Substa 
tion facilities of the outlying stations. 

It is an object of the present invention, there 
fore, to provide an improved arrangement of the 
character described, wherein the branch exchange 
substations which are assigned to receive incon 
ing central exchange trunk calls are provided with 
both branch exchange and central exchange tele 
phone service over a single line during those pe 
riods when the attendant's switchboard of the 
branch exchange is unattended. 

It is another object of the invention to provide 
an improved arrangement of the character de 
scribed, wherein the setting up of a night service 
connection to One of the extension lines of the 
branch exchange does not prevent the line frcm 
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receiving and originating branch exchange calls. 
According to another object of the invention, 

provisions are made for automatically guarding 
the branch exchange line designated for night 
service against seizure by the automatic switching 
equipment of the branch exchange at a time when 
it is occupied with an incoming central exchange 
trunk call, for guarding the line against seizure 
Over the central exchange trunk when it is occu 
pied with a branch exchange call, and for guard 
ing the central exchange trunk against seizure by 
the automatic Switching equipment at a time 
when a call is present thereon. 

It is a further object of the invention to provide 
an improved arrangement of the character de 
scribed, wherein provisions are made for trans 
mitting a special signal over the branch exchange 
line designated for night service in response to 
the Origination of a call on the associated central 
exchange trunk at a time when the branch ex 
change line is occupied with another call. 

It is still another object of the invention to 
provide for use in terminating a central ex 
change trunk in the branch exchange, an im 
proved and exceedingly simple trunk circuit which 
is equipped to render the services just described 
without modification of the branch exchange 
Switching equipment. 
The invention, both as to its Organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the specification taken in 
connection with the accompanying drawings in 
which Figs. 1 and 2, when laid end to end in the 
Order named, illustrate a telephone system hav 
ing incorporated therein the features of the in 
vention briefly outlined above. 

Referring now more particularly to the draw 
ings, the System there illustrated comprises a 
central exchange fo and a private automatic 
branch exchange ti , which are interconnected 
by a group of interoffice trunks including the 
trunk 2. The central exchange O may be of 
the semi-automatic type, in which case the 
switch directing operations required in setting 
up the different connections are effected with he 
assistance of an operator; or of the fully auto 
matic type, wherein each subscriber substation 
is equipped with a dial-actuated calling device 
for effecting the required directive control of the 
automatic switches. In the illustrated embodi 
ment of the system the central exchange 0 is 
shown as being of the fully automatic type. 
More Specifically, the switching equipment pro 
vided in this exchange includes line switches 
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14 and 5 which individually terminate the sub 
scriber line 3 and the trunk 2. These line 
switches each have access to a group of selectors, 
one of which is illustrated at 6. The selectors, 
in turn, have access to different groups of con 
nectors through which connections may be set 
up to the line multiples of the various subscriber 
lines and trunks. The line switches 4, 5, etc., 
individual to the various lines terminating in the 
central exchange, may be of any desired con 
mercial type, although preferably are of the 
well-known rotary type as disclosed, for ex 
ample, in the book of Kempster B. Miller, "Tele 
phone Theory and Practice, Automatic Switching 
and Auxiliary Equipment,' first edition, at page 
50. The selectors and connectors may also be 
of any desired commercial construction, although 
preferably are of the well-known Strowger type. 
More specifically, the selectors of the central 
exchange may be of the type disclosed at page 60 
of the above cited book written by Miller, while 
the connectors may be of the type disclosed at 
page 99 of the book "Automatic telephony,' 
written by Smith and Campbell and published in 
1921. In order to facilitate the following expla 
nation of the mode of operation of certain of 
the branch exchange circuits, the line relay RTO 
of the line switch 5 and the slow-acting ring 
cut-off relay R 80 of the connector have been 
shown in the drawings. 
For control purposes described hereinafter, 

the conductors of each trunk extending from the 
central exchange 0 to the branch exchange 
are arranged to be reversely connected to the 
terminals of central exchange battery through 
the relay windings of the line switches individ 
ual thereto and the relay windings of the War 
ious connectors, Thus, the conductors 2a and 
2b are normally connected through the wind 
ings of the line relay RTO to the negative and 
positive terminals of the central exchange bat 
tery. When, however, this trunk is seized by the 
connector f7, for example, the conductors 2a 
and 2b are respectively connected to the nega 
tive and positive terminals of the central ex 
change battery, first through the windings of the 
ring cut-off relay Rf80 and then through the 
windings of the answer relay embodied in the 
connector f. 
The branch exchange may be provided to 

serve the local communication requirements of a 
large organization such, for example, as the busi 
ness and engineering offices of a public utilities 
company. In such case, the lines connected to 
the Switching equipment of the exchange are 
not necessarily limited to a single office building 
but may include lines of substantial length which 
extend to outlying substations. For example, if 
the Substation B is provided in the office build 
ing housing the branch exchange switching 
equipment, the line 8 extending to this sub 
station will necessarily be a short line. On the 
other hand, the substation C may be provided 
in an outlying power house operated by the util 
ities company, in which case the line 9 extend 
ing thereto will necessarily be relatively long. 
All calls between the Substations Served by the 
branch exchange are handled exclusively by au 
tomatic switches. Moreover, calls outgoing to 
the central exchange lines from the extension 
lines of the branch exchange are handled ex 
clusively by the automatic switches without any 
operator assistance. To this end automatic 
switching equipment is provided which includes 
line switches 20, 2, etc., individual to the var 

2,835,481 
ious extension lines, and a plurality of connec 
tors 22 having access to the extension lines and 
to the central office trunks. The line switches 20, 
2, etc., and the branch exchange connectors are 

5 preferably of the character disclosed by Patent 
No. 1,468,078, granted September 18, 1923, to 
A. J. Ray and W. A. Chapin. Each of these con 
nectors includes facilities for automatically se 
lecting an idle central exchange trunk and for 
repeating switch directing impulses over a trunk 
seized thereby. 

In accordance with conventional practice the 
branch exchange f is provided with an operator 
position or attendant's cabinet 35, through which 
all trunk calls incoming to this exchange from 
the central exchange 0 are extended to the ex 
tension lines. The extension lines 8, 9, etc., 
of the branch exchange are terminated at this 
operator position in jacks 26, 27, etc., which have 
line lamps 26a, 2a, etc. individually associated 
thereWith. Each of the central exchange trunks 
is terminated in the branch exchange in a 
trunk circuit, that terminating the trunk 2 being 
indicated generally at 23. Briefly considered, 

25 this trunk circuit comprises a regular service jack 
25 and a night service jack 24 provided at the 
operator position 35, an incoming call signal lamp 
24a and a group of control relays. More specifi 
cally, the relay equipment includes a line relay 

30 R?.50, a pair of sleeve relays R30 and R. 60 in 
dividual to the jacks 24 and 25, respectively, 
a switching relay R? 20, a tone relay Rt 10 and a 
slow-to-operate cut-off relay R40. The several 
trunk circuits have commonly associated there 

35 with an interrupter relay ROO which is arranged 
to cooperate with the tone relay of any of the 
trunk circuits to produce a distinctive signaling 
Voltage. - 

For the purpose of setting up connections be 
40 tween the regular service trunk jacks and the 

extension line jacks provided at the operator 
position 35, a number of cord circuits are pro 
vided which are of identical arrangement. One 
of these cord circuits, indicated generally at 29, 
is illustrated as comprising an answer and dial 
plug 29a, a call plug 29b, a dial-operated calling 
device 3, a bridge relay R200, an answer relay 
R20, a dial key 30, a talk key 32, and a ringing 
key 34. The several cord circuits have common 
ly associated therewith a headset 33 which may 
be selectively connected to the talking conduc 
tors of any desired cord circuit through opera 
tion of the talk keys 32 respectively provided 
therein. Each of the cord circuits also includes 
a Supervisory lamp 36 which is arranged to be 
controlled by the associated bridge and answer 
relays. 

For the purpose of setting up night connections 
between the night jacks of the various trunk cir 
cuits and the extension line jacks as provided at 
the operator position 35, a plurality of night cords 
are provided. One of these cords, indicated gen 
erally at 28, is illustrated as comprising a pair of 
plugs 28a and 28b having the corresponding con 
tacts thereof conductively connected free of any 
attachments. - 

In considering the operation of the system it 
will be understood that the manner in which the 
automatic Switching equipment provided in the 
central exchange ?o may be controlled to set up 
connections between the lines served by this ex 
change is entirely conventional. Briefly consid 
ered, the line switch 4, the selector f 6 and the 
connector may be directively controlled over 

75 the line 3 from the substation A to extend a con 
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nection to another subscriber line terminated by 

- thé central exchange Switching equipment. In 
this case the line switch 4 operates to seize the 
Selector 6 incident to the initiation of the call 
at the substation A, the first digit dialed at this 
substation is utilized to direct the selector 6 
in its operation to seize the trunk extending to 
the connector f7, and the second and third digits 
dialed at the substation A are used to direct the 
connector 7 in its operation to select the called 
line. After the called line is thus selected, it is 
tested in the usual manner to determine the ide 
or busy condition thereof, and if busy, the usual 
busy signal is transmitted back over the calling 
end of the connection to inform the calling sub 
scriber that the desired connection cannot im 
mediately be obtained. On the other hand, if the 
called line is idle the control equipment of the 
connector f is automatically shifted to its ring 
ing setting, thereby to establish a circuit for 
transmitting ringing current over the called line 
to signal the called substation and to establish a 
path for impressing ground potential upon the 
private conductor of this line to guard the line 
against seizure through the other connectors. 
When the call is answered at the called substa 
tion the control equipment of the connector f7 
functions to arrest the ringing operation and to 
complete the desired talking circuit between the 
calling and called substations. Preferably, the 
connector f is of the last-party release type, 
such that when the connection is released at 
the calling and called ends thereof, this connec 
tor, the selector 6 and the line circuit 4 are all 
restored to normal. 
The manner in which connections are set up 

through the automatic switching equipment pro 
vided in the branch exchange between the 
extension lines Served by this exchange is also 
entirely conventional. Briefly to consider a call 
of this character, it may be assumed that a call 
intended for the Substation C is originated at 
the substation B and that the connector 22 is 
utilized in setting up the desired connection. 
When the call is initiated at the substation B, 
a calling loop circuit is completed which includes 
the conductors of the line 8 and extends to the 
line switch 20. When this circuit is completed, 
the line lamp 26a is energized to indicate the busy 
condition of the line 8 and the line switch 20 
is operated Successively to test the connectors to 
which it has access, until an idle connector is 
found. In the present case it is assumed that 
the connector 22 is the first idle connector tested 
by the line switch 20. Accordingly, when the line 
switch 20 positions its wiperS on the conductors 
of the trunk extending to this connector, the op 
eration of the line Switch is arrested and the 
calling loop circuit is Switched through to the 
connector. Incident to the switch-through Oper 
ation, the control equipment of the connector 22 
operates to provide a locking circuit for the cut 
off relay of the line switch 20, to provide an alter 
native circuit for energizing the line lamp 26a, 
and to transmit the usual dial tone signal Over 
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signal over the line 8, thereby to inform the call 
ing subscriber that the desired connection can 
not be obtained. On the other hand, if the 
called line 9 tests idle, the control equipment of 
the connector 22 automatically shifts to its ring 
ing setting to provide a circuit for energizing the 
line lamp. 27a and the cut-off relay of the line 
switch 2 ?, to mark the line 9 as busy, and to 
provide a circuit for transmitting ringing cur 
rent over the conductors of the line 9 to energize 
the ringer provided at the substation C. When 
the call is answered at this substation, the con 
trol equipment of the connector 22 operates to 
open the ringing current transmission circuit and 
to complete the desired talking circuit between 
the calling and called substations. Assuming 
that the connector 22 is of the calling party re 

20 

lease type, the operated switch train is released 
when the calling party at the Substation B re 
stores the receiver provided at this substation 
to its supporting hook or cradle to interrupt the 
calling loop circuit. The manner in which the 
operated switches 22, 20 and 2? are-released and 
the lamps 26a and 2a are deenergized in response 
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to the release of the connection is entirely con 
ventional and will be readily understood by those 
skilled in the art. 
Turning now to a consideration of the mode of 

operation of the equipment provided at the oper 
ator position 35, it may be assumed that a call 
intended for the Substation B is originated at the 
Substation A at a time when the operator posi 
tion 35 is attended, and that the selector 6, the 
connector f7, the trunk 2 and the cord circuit 29 
are utilized in Setting up the desired connection. 
In this case the first digit dialed at the substation 
A is utilized to direct the selector 6 in its opera 
tion to seize the connector f7. The second and 
third digits are utilized to direct the connector 

in its operation to seize the selected trunk 2. 
ASSunning that this trunk is idle at the time it 
is Selected, the private conductor thereof is 
marked as idle and the control equipment of the 
connector f is automatically shifted to its ring 
ing Setting. Incident to the operation of the 
Switch-through relay of the connector, ground 
potential is applied to the private or test conduc 
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the line f8 to the calling substation B. When the two digits of the directory number designating 
the called substation C are dialed into the con 
nector 22 from the substation B, this connector 
operates to position its wipers on the contacts 
terminating the conductors of the line 9. Im 
mediately this line is selected the control equip 
ment of the connector 22 functions to test the 
idle or busy condition thereof, and if the line 
tests busy, Operates to transmit the usual busy 
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tor of the trunk 2 to mark this trunk as busy 
and to operate the cut-off relay of the line switch 
5. This relay, in operating, disconnects the 

windings of the associated line relay R? 70 from 
the trunk conductors 2a and 2b. In operating, 
the SWitch-through relay of the connector T also 
functions to complete a circuit for energizing the 
line relay R? 50 of the trunk circuit 23, this circuit 
extending from ground by way of the winding of 
R?.50, the contacts 64, the trunk conductor (2b, 
the negative line wiper of the connector T, the 
contacts 8 and the upper winding of the ring 
cut-off relay Rf80 to battery. Since the winding 
of the line relay R50 is of relatively high re 
sistance, the current traversing this circuit is 
insufficient to cause the operation of the ring 
cut-off relay R? 80 in the connector 7. The relay 
R50, however, is sufficiently energized to oper 
ate. In Operating, this relay closes its contacts 
f5f to complete a circuit through the contacts 
42, 32 and 24c for energizing the line lamp 24a, 
thereby io signal the attendant at the operator 
position 35 that an incoming call is present on 
the trunk 2 which should be answered. At its 
contacts 52, the relay R50 connects the private 
conductor f2c of the trunk f2 to ground, thereby 
to mark this trunk against seizure by the con 
nectors provided in the branch exchange . At 



4. 
its contacts f3, the relay R? 50 opens a path Over 
which negative battery potential is normally im 
pressed upon the private conductor. 2c to mark 
the trunk 2 as idle in the bank contacts of the 
connectors provided in the branch exchange. 
Following the operation of the connector to its 
ringing setting, ringing current is transmitted 
over this trunk. With the illustrated trunk cir cuit arrangement the ringing operation is with 
out effect. It is noted, however, that a path 
including the contacts 25, the condenser 26 and 
the contacts 62 is provided between the Con 
ductors of the trunk 2 to complete the ringing 
current circuit. This path is only of utility in 
the event the arrangement of the connector 
is such that the transmission of ringing current 
over a completed circuit is a prerequisite to the 
operation thereof to its call answered setting. 
Upon observing the lighted condition of the 

lamp 24a, the attendant at the operator position 
35 may answer the call by inserting the plug 
29a in the jack 25. Incident to this operation, 
the sleeve relay R. 60 is energized in a circuit 
which includes the sleeve contacts of the jack 25 
and the plug 29a. In operating, this relay opens 
its contacts f 62 to interrupt the ringing circuit, 
and closes its contacts 6 to complete an obvious 
circuit for energizing the cut-off relay Rf40. At 
its contacts 64, the relay R. 60 interrupts the 
above-traced operating circuit for the line relay 
R. 50. In releasing, the latter relay opens its 
contacts 51 to deemergize the lamp 24a; opens 
its contacts 52 to disconnect the private con 
ductor 2c of the trunk 2 from ground in the 
trunk circuit 23; and closes its contacts 53 to 
connect the private conductor 2c to ground Over 
a path which includes the sleeve contacts of the 
jack 25 and the plug 29a. The cut-off relay 
Rt 40, upon operating, opens its contacts 42 fur 
ther to interrupt the circuit for energizing the 
signal lamp 24a and closes its contacts f4 to 
prepare a locking circuit for itself. 
When the plug 29a is inserted in the jack 25 

to cause the operation of the sleeve relay Rf60 
in the manner explained above, a direct current 
bridge is established across the talking conduc 
tors of the trunk 2, this bridge extending from 
the conductor 2a by way of the contacts f63, the 
tip contacts of the jack 25 and the plug 29a, the 
contacts 30a, the winding of R200, the contacts 
30c, the ring contacts of the plug 29a and the jack 
25, and the contacts 65 to the conductor 2b. 
When this bridging path is completed, the Wind 
ing of the relay R200' is energized in series with 
the upper winding of the ring cut-off relay Ri8O 
provided in the connector 7 and both relays 
operate. The bridge relay R200, upon operating, 
closes its contacts 20 to complete an obvious 
circuit for energizing the supervisory lamp 36. 
The ring cut-off relay R80, upon operating, locks 
to ground through its contacts 83; opens its 
contacts Í8í and 185 to interrupt the ringing 
current circuit; and closes its contacts 82 and 
f84 to extend the answering loop circuit through 
the windings of the associated answer relay, not 
shown, of the connector 7. Following these re 
lay operations a talking circuit is established be 
tween the substation A and the cord circuit 
29. To complete this circuit it is only neces 
sary for the attendant at the operator position 
35 to actuate the talk key 32, thereby to bridge 
the headset 33 across the talking conductors of 
the trunk 2. After this operation is performed, 
the attendant may converse with the calling Sub 
Scriber and ascertain the party desired by that 
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subscriber. When instructed by the calling sub 
scriber that the Substation B is desired, the at 
tendant at the operator position 35 may extend 
the connection by inserting the plug 29b in the 
jack 26. Incident to this operation the sleeve 
contact of the jack 26 is connected to ground to 
mark the line 8 as busy in the bank contacts 
of the connectors provided in the branch ex 
change and to complete a circuit for energizing 
the line lamp 26a in parallel with the cut-off re 
lay of the line switch 20. This relay, in operat 
ing, disconnects the windings of its associated 
line relay from the talking conductors of the 
line 8. After establishing a connection between 
the cord circuit 29 and the line 8, the attendant 
at the operator position 35 may momentarily ac 
tuate the ringing key 34 to complete a circuit in 
cluding the contacts 34b and 34d for transmitting 
ringing current over the line 8, thereby to en 
ergize the ringer provided at the substation B. 
When the call is answered at the substation 

B a loop circuit including the tip and ring con 
tacts of the plug. 29b and the jack 26, and the 
contacts 34a and 34c of the ringing key 34, is 
completed for energizing the answer relay R2 0. 
This relay, in operating, opens its contacts 2ff to 
deenergize the Supervisory signaling lamp 36 and 
thus inform the attendant at the operator posi 
tion 35 that the call has been answered. In this 
regard it will be noted that the attendant at this 
position, upon ascertaining the identity of the 
substation desired by the calling subscriber, may 
actuate the talk key 32 to its normal position in 
Order to disconnect the headset 33 from the cord 
circuit 29 and thus free this headset for use in 
handling other calls. After the call is answered 
at the called substation B the desired talking 
circuit is established between this substation and 
the calling substation A, it being noted in this 
regard that talking battery is supplied to the 
called line 8 through the windings of the answer 
relay R20 and that talking battery is supplied 
to the calling line 3 through the windings of 
the line relay provided in the connector 7. 
The release of the connection as set up between 

the substations A and B is partially under the 
control of the calling subscriber and partially 
under the control of the attendant at the oper 
ator position 35. In this regard it will be under 
stood that when the called party at the substa 
tion B hangs up to interrupt the answering loop 
circuit, the answer relay R20 releases and closes 
its contacts 2 to again energize the supervisory 
signaling lamp 36. When this lamp is illumi 
nated the attendant at the position 35 is informed 
that the connection is ready to be released. 
To take down the connection the attendant at 
this position simply withdraws the plugs 29a and 
29b from the jacks 25 and 26, respectively. When 
the plug 29b is withdrawn from the jack 26, the 
line lamp 26a and the cut-off relay of the line 
switch 20 are deenergized, and guarding ground 
potential is removed from the private conductor 
8c to permit seizure of the line f8 by the branch 
exchange connectors. When the plug 29a is 
withdrawn from the jack 25, the sleeve relay 
Rf60 is deenergized and the loop extending be 
tween the cord circuit 29 and the connector IT 
is interrupted to deenergize the answer relay 
provided in the connector f7. In releasing, the 
relay Rf60 opens its contacts 6 to interrupt 
the operating circuit for the cut-off relay R40, 
and closes its contacts f64 to energize the line 
relay R 50 in a circuit which also includes one 
Winding of the answer relay provided in the con 
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nector 7. The current traversing the latter cir 
cuit is insufficient to cause the reoperation of 
the answer relay of the connector fl. The line 
relay R50, however, reoperates and closes its 
contacts 5 to complete the prepared locking 
circuit for the cut-off relay R40. At its con 
tacts 52, the relay R 50 connects the private 
conductor 2c of the trunk 2 to ground, thereby 
to guard this trunk against seizure until the con 
anector is released. 

in the event the call is cleared out at the Sub 
station. A before the connection is taken down 
at the operator position 35, the release of the 
answer relay provided in the connector causes 
the connector 7, the selector 6 and the line 
switch 4 to release in the exact manner ex 
plained above. Incident to the release of the 
connector it the locking circuit for the ring cut 
off relay R? 80 is opened; the cut-off relay of the 
line switch 5 is deenergized; the trunk 2 is 
marked as idle in the bank contacts of the Con 
nectors in the central exchange 0; and the cir 
cuit, for energizing the line relay R50 is inter 
rupted. It will be understood that if the Switch 
train is still being held from the Substation A at 
the time the connection is taken down at the 
operator position 35 in the branch exchange , 
the operations just described only occur when 
the connection is subsequently released at the 
substation A. Regardless of this fact, when the 
line relay Rf 50 is deenergized incident to the re 
lease of the connector it opens its contacts 
f5 to deemergize the cut-off relay R40. Follow 
ing the release of the latter relay the trunk cir 
cuit 23 is fully restored to normal. 
To consider a call originating at the branch 

exchange f l and intended for one of the Central 
exchange subscribers, it may be assumed that a 
call intended for the substation A is originated 
at the substation B. It may be assumed further 
that the line switch 26 in responding to the ini 
tiation of a call seizes the connector 22. In re 
sponse to this operation the calling loop circuit is 
extended from the line 8 to the connector 22; 
the control equipment of this connector is condi 
tioned to respond to the impulses of the digit 
designating the central office trunks; and dial 
tone is returned over the calling line 8 to signal 
the calling party at the substation B that the 
dialing operation may be started. In this regard 
it is pointed out that each of the branch ex 
change connectors has access to the central office 
trunks through the bank contacts forming the 
tenth level of its contact field, and that each 
connector is provided with automatic trunk hunt 
ing facilities such that when the digit '0' is 
dialed thereinto the wipers thereof are elevated 
to a position opposite the tenth level of bank 
contacts thereof and are then automatically ro 
tated until an idle central exchange trunk is 
found. It is pointed out further that each of the 
branch exchange Connectors is equipped with 
facilities for repeating impulses over the central 
exchange trunkS. 
From the above explanation it will be under 

stood than when the digit '0' is dialed at the call 
ing Substation B the connector 22 operates auto 
natically to test the central exchange trunks 
until an idle trunk is found. It may be assumed 
that in the present case the trunk 2 is seized 
by the connector 22 during this trunk hunting 
operation. Incident to the Seizure of this trunk 
the control equipment of the connector 22 func 
tions to connect the test conductor 2c to ground 
and to set up circuits for repeating impulses over 

5 
the talking conductors 2a and 2b. When the 
conductor 2c is connected to ground the sleeve 
relay R460 is energized in an obvious circuit. 
Upon operating, this relay opens its contacts 64 
to prevent the subsequent energization of the 
line relay R50, and closes its contacts 6 to 
complete an obvious circuit for energizing the 
cut-off relay R40. In operating, the relay R40 
closes its contacts 4 to prepare a locking cirr 
cuit for itself. At its contacts 42, the relay 
R. 40 opens a point in the previously traced cir 
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cuit for energizing the signal lamp 24a. 
When the connector 22 seizes the trunk 2, a 

loop circuit including the trunk conductors 2a 
and 2b. is completed between this connector and 
the line switch 5 to cause the operation of the 
line relay R. O. When this line relay operates, 
the line switch 5 functions to seize an idle one 
of the selectors accessible thereto. It may be 
assumed that the selector 6 is seized by the 
ine switch 5 for use in extending the Con 
nection. Incident to the seizure of this selec 
tor, the line switch 5 operates to extend the 
loop circuit from the trunk 2 to the selector, 
and the control equipment of the selector is 
operated to return ground over the release COn 
ductor extending thereto, whereby the trunk is 
marked as busy and a locking circuit is estab 
lished for the operated cut-off relay of the line 
SWitch. 
The second digit dialed at the calling Sub 

station B is utilized to direct the selector is 
in its operation to select the group of connec 
tors having access to the desired line 3. In this 
regard it will be understood that the impulse 
repeating relays of the connector 22 respond to 
the impulses of the second and succeeding digits 
by repeating these impulses over the loop circuit 
established by Way of the trunk f2. It may be 
assumed that the selector i 6 in its response të 
the impulses of the digit dialed at the substa 
tion B operates to Select the group of Connec 
tors including the connector and that, in 
cident to the trunk hunting movement of this 
selector Which occurs during the inter-digit pause 
between the second and third digits, it functions 
to seize the connector . Incident to this oper 
ation the Selector 6 extends the loop circut to 
the connector 7 and the control equipment of 
this connector is operated to establish locking 
circuits for the operated relayS in the Selector 
6 and the line SWitch 5. 
The third digit dialed at the substation B is 

utilized to direct the Wipers of the connector 
to a position opposite the level of bank contacts 
in which the desired line f3 is terminated. The 
fourth digit dialed at this substation is used to 
direct the Wipers of the connector into engage 
ment with the particular set of contacts at which 
the Conductors of the line 3 are terminated. 
Following the dialing of the fourth digit the 
line 3 is automatically tested to determine the 
idle or busy condition thereof, and if busy the 
usual busy signal is returned over the calling 
end of the connection to signal the calling party. 
On the other hand if the called line 3 is idle, 
ringing current is transmitted thereover from the 
connector to energize the ringer provided at 
the Substation A. 
When the call is answered at the substation 

A, the control equipment of the connector 7 
Operates in the usual manner to reverse the 
direction of current flow over the loop circuit 
connecting this connector with the connector 22 
in the branch exchange fl. More specifically, 
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the answer or back-bridge relay of the connec 
tor f7, in operating, functions to connect the 
negative terminal of the exchange battery pro 
vided in the central exchange 0 to the talking 
conductor 2b of the trunk 2. Following the 
operation of this relay the desired talking circuit 
between the substations A and B is fully estab 
lished. 
In the event the called subscriber at the sub 

station. A hangs up before the connection is re 
leased at the calling substation B, the answer 
relay of the connector 7 is deenergized. In re 
leasing, this relay reverses the direction of cur 
rent flow over the loop circuit connecting the 
connectors 7 and 22. More specifically, this 
relay, in restoring, connects the trunk conductor 
2b to ground in the connector f7. When the 
connection is cleared out at the calling Substa 
tion B the connector 22 and the line switch 20 
are released. Incident to the release of the 
connector 22 the loop circuit extending from this 
connector to the connector f7 in the central ex 
change 0 is interrupted, whereby the connec 
tor 7, the selector 6 and the line switch 5 
are released in the manner previously explained. 
Also incident to the release of the connector 22 
the private conductor 2c is disconnected from 
ground to cause the deenergization and sequen 
tial release of the two relays R 60 and R40. 
Following the release of these two relays the : 
trunk circuit 23 is fully restored to normal. 

In the event the connection is released at 
the substation B before the called subscriber at 
the substation A hangs up, the operated Switch 
train in the central exchange 0 is held operated 
until the called subscriber hangs up and the trunk 
2 is guarded against seizure in the branch ex 
change . Under these circumstances only the 
connector 22 and the line switch 20 are released 
when the connection is cleared out at the sub 
station B. Incident to the release of the con 
rnector 22, the loop circuit extending to the con 
nector 7 in the central exchange 0 is opened 
and the private conductor 2c is disconnected 
from ground to deenergize the sleeve relay R? 60. 
This relay, in restoring, closes its contacts 64 
to energize the line relay R 50 over a circuit 
which includes the trunk conductor 2b and One 
winding of the line relay provided in the con 
nector i7. 
its contacts 5 to complete the prepared lock 
ing circuit for the cut-off relay R40, and closes 
its contacts 52 to impress guarding ground po 
tential upon the private conductor 2c of the 
trunk 2. The two relays R 50 and R? 40 are 
held operated until the switch train in the cen 
tral exchange O is released under the control 
of the called subscriber. When this subscriber 
hangs up, the answering relay provided in the 
connector T restores to reverse the connections 
of the trunk conductors 2a and 2b to the ter 
minals of the battery provided in the central ex 
change, whereby the line relay R50 and the 
series-connected winding of the line relay pro 
vided in the connector 7 are both deenergized. 
The line relay of the connector T, upon restor 
ing, causes the release of this connector, the 
selector 6 and the line switch 5 in a nanner 
clearly apparent from the preceding explana 
tion. The line relay R50, upon restoring, Opens 
its contacts i 52 to disconnect the private con 
ductor 2c from ground, closes its contacts 53 
to impress negative battery potential upon its 
private conductor, and opens its contacts 5 to 
deenergize the cut-off relay Rf40. Following the 

In operating, the relay R50 closes 
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release of the latter relay the trunk circuit 23 
is fully restored to normal. 

If the attendant at the operator position 35 de 
sires to obtain a connection. With one of the sub 
stations served by the central exchange 0, she 
may utilize the trunk 2 for this purpose by in 
serting the plug 29a of the cord circuit 29 in the 
jack 25. Incident to this operation, the sleeve 
relay R? 60 is energized over a circuit including 
the Connected sleeve contacts of the jack 25 and 
the plug 29a, and the talking conductors of the 
cord circuit 29 are connected to the tip and ring 
contacts of the jack 25. In operating, the relay 
R. 60 closes its contacts 63 and 65 to connect the 
talking conductors of the trunk 2 to the talking 
conductors of the cord circuit 29. At its contacts 
6, the relay R? 60 closes the operating circuit 

for the cut-off relay R40. At its contacts 64, 
the relay Rt 60 opens a point in the operating cir 
cuit for the line relay R? 50. In operating to 
Connect the talking conductors of the trunk 2 to 
the talking conductors of the cord circuit 29, the 
relay R. 60 completes a circuit including the 
Winding of the bridge relay R200 for energizing 
the line relay RTO of the line switch 5. When 
this relay operates the line switch 5 functions in 
the manner explained above to seize an idle one 
of the selectors to which it has access. After the 
relay R? 60 operates, the attendant at the oper 
ator position 35 may actuate the key 32 to its talk 
position wherein the headset 33 is bridged across 
the talking conductors of the trunk 2 to estab 
lish a monitoring connection. After establishing 
this connection, the attendant may ascertain the 
idle or busy condition of the trunk. In the event 
the trunk 2 is idle, the attendant at the operator 
position 35 may restore the talk key 32 to normal 
and actuate the dial key 30 to its off-normal po 
sition in order to substitute the impulsing con 
tacts of the dial 3 for the winding of the bridge 
relay R200 in the loop circuit as set up by way 
cf the trunk and the line switch 5 to the partic 
ular selector that has been seized by this line 
switch. From this point on, the manner in 

5 which the connection may be extended to the de 
sired substation under the control of the calling 
device 3 is exactly the same as explained above 
with reference to the interoffice trunk call origi 
nating at the substation B. The manner in 
which the connection may be released under the 
control of the attendant at the operator position 
35 and the called subscriber is also exactly the 
same as explained above with reference to the 
central exchange trunk call originating at the 

. Substation B. 
As indicated previously, when the operator po 

sition 35 is unattended, night cords 28 are used 
for the purpose of connecting the night jacks in 
dividual to the central exchange trunks to cer 
tain of the extension lines provided in the branch 
exchange ff. For example, the illustrated cord 
28 may be used to connect the night jack 24, in 
dividual to the trunk 2, with the jack 27 termi 
nating the conductors of the line 9 by inserting 
the plug 28a in the jack 24 and inserting the plug 
28b in the jack 27. When the plug 28a is in 
serted in the jack 24, the contacts 24c are dis 
engaged to open the circuit for energizing the 
lamp 24a, and the contacts 24b are closed to pre 
pare the operating circuit for the switching relay 
R20. After these connections have been made, 
the autcmatic Switching equipment of the branch 
exchange may be controlled from the substa 
tion C to extend a connection to any of the other 
branch exchange substations or to any desired 
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gization and release of the cut-off relay en 
bodied in the line switch 2 . Following the re 
lease of this relay and the two relays R 50 and 
R20 of the trunk circuit 23, the branch ex 
change equipment utilized in handling the call 
is fully restored to normal. 

In the event the line 9 is occupied with a 
branch exchange call at the time the above 
described call is extended to the trunk 2 through 
one of the central exchange connectors, the 
sleeve relay R? 36 is operated in the trunk circuit 
23. Accordingly the line relay R50, upon oper 
ating in response to seizure of the trunk 2 in the 
central exchange, closes its contacts 5 to con 
plete the prepared operating circuit for the tone 
relay R 0, this circuit extending from ground by 
way of the contacts 51, 42 and 13, the Winding 
of R 0, the contacts of, and the resistor 02 to 
battery. When thus energized the relay Rile 
closes its contacts to complete an obvious 
circuit for energizing the interrupter relay R00. 
The latter relay, upon operating, Opens its con 
tacts of to deemergize the tone relay R. O. In 
releasing, the tone relay opens its contacts to 
deenergize the interrupter relay R00. The 
interrelated operation of the two relays RC 
and ROC continues until the call is abandoned by 
the calling central exchange Subscriber or the 
branch exchange connection between the line 9 
and another line of this exchange is released. 
Each time the tone relay Rio operates it closes 
its contacts 2 to connect the tip contact of the 
jack 24 to ground through the resistor 3 and 
thus change the potential of the tip conductor of 
the line 9. This path is obviously interrupted . 
at the contacts 2 each time the tone relay RO 
restores. Thus an alternating potential is pro 
duced on the tip side of the line 9 which causes 
a corresponding tone to be produced by the re 
ceiver provided at the substation C. This tone, 
which is of low volume, serves to Signal the party 
using the substation C that an inconing central 
exchange trunk call intended for the Substation C 
has been routed to the branch exchange. 

In the event the call is abandoned at the call 
ing central exchange substation before the 
branch exchange connection involving the line 9 
is released, the relays R 50, R O and R00 are 
all deenergized when the switch train occupied 
with the call in the branch exchange () is re 
leased. The release of these three relays is obvi 
usly effected without deenergizing the sleeve 

relay R. 30. 
In the event the branch exchange conneustion 

involving the line 9 is released before the cen 
tral exchange trunk call intended for this line is 
abandoned, the relays of the trunk circuit 23 
function automatically to extend the connection 
to the line 9. More specifically, when the 
switch train occupied with the branch exchange 
call is released, the private conductor 9c of the 
line 9 is disconnected from ground to deemer 
gize the sleeve relay R30 in the manner pointed 
out above. This relay, upon restoring, opens its 
contacts f3 to arrest the interrelated operation 
of the tone relay R O and the interrupter relay 
ROO. At its contacts 32, the relay R30 com 
pletes the prepared operating circuit for the 
switching relay R. 20. From this point on, the 
manner in which the connection is extended to 
the substation C and is released when the calling 
and called parties hang up is exactly the same as 
explained above. 
From the preceding explanation it will be un 

derstood that the arrangement of the trunk cir 
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cuit 23 is such that the branch exchange lines 
designated for night service are in no way de 
prived of any of the regular services when the 
night service connections to the central exchange 
trunk circuits are established. Thus the substa 
tion C is capable of being used to originate and 
answer branch exchange calls or to extend con 
nections over the central exchange trunks to the 
central exchange subscribers at any time when a 
night service connection to the trunk circuit 23 is 
established. In this respect the present ar 
rangement is to be distinguished from those of 
the prior art wherein the provision of a night 
service connection to the branch exchange exten 
sion line, although permitting the substation 
connected to this line to be used in the answering 
and origination of central exchange trunk calls, 
does not permit this substation to be used in 
originating and answering branch exchange 
calls, 
While one embodiment of the invention has 

been disclosed, it will be understood that various 
modifications may be made therein which are 
within the true spirit and scope of the invention. 
What is claimed is: 
1. In a branch exchange which includes auto 

matic Switching equipment controllable over the 
branch exchange lines to set up connections 
therebetween and to extend connections from 
the branch exchange lines to a central exchange 
trunk, an operator position including means for 
extending connections from Said trunk to said 
lines in the handling of incoming central ex 
change trunk calls, a manually operable device 
at Said operator position adapted to be preset 
by an Operator before leaving Said position and 
including conductors for providing a direct con 
nection between said trunk and one of said lines 
When said operator position is unattended, where 
by incoming central exchange trunk calls may be 
handled by said one line without the interven 
tion of an operator, and means associated with 
said trunk for preventing said direct connection 
from rendering Said One line non-USable in con 
nections involving others of said branch exchange 
lines and which may be set up through said au 
tomatic Switching equipment. 

2. In a branch exchange Which includes auto 
matic switching equipment controllable over the 
branch exchange lines to set up connections 
therebetween and to extend connections from 
the branch exchange lines to a central exchange 
trunk, an operator position including means for 
extending connections from said trunk to said 
lines in the handling of incoming central ex 
change trunk calls, a manually operable device 
at said operator position adapted to be preset by 
an operator before leaving said position and in 
cluding conductors for providing a direct connec 
tion between said trunk and one of said lines 
when said operator position is unattended, where 
by incoming central eXchange trunk calls may be 
handled by said one line without the intervention 
of an operator, and means aSSociated with said 
trunk for preventing said direct connection from 
rendering said automatic Switching equipment 
non-controllable over said one line to extend a 
connection from said one line to another of said 
branch exchange lines. 

3. In a branch exchange which includes auto 
matic switching equipment controllable over the 
branch exchange lines to set up connections 
therebetween and to extend connections from the 
branch exchange lines to a central exchange 
trunk, an operator position including means for 
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extending connections from said trunk to said. 
lines in the handling of incoming central ex 
change trunk calls, a manually operable device 
at said operator position adapted to be preset 
by an operator before leaving said position and 
including conductors for providing a direct con 
nection between said trunk and one of Said lines 
when said operator position is unattended, where 
by incoming central exchange trunk calls may be 
handled by said one line without the intervention 
of an operator, and means associated with said 
trunk for preventing said direct connection from 
rendering said one line non-accessible to Said 
automatic Switching equipment. 

4. In a branch exchange which includes a num 
ber of lines, a central exchange trunk, an operator 
position including a presettable operator con 
trolled device provided with conductors tying one 
of said lines directly to said trunk to receive in 
coming central exchange trunk calls when said 
operator position is unattended, automatic 
switching equipment controllable over said lines 
and operative to set up connections between 
said one line and said other lines both When 
said operator position is attended and unattend 
ed, and means for guarding said line against seiz 
ure only when it is occupied with a call regard 
less of whether said operator position is attended 
or nattended. 

5. In a branch exchange which includes a num 
ber of lines, a central exchange trunk circuit 
terminating a central exchange trunk in Said 
branch exchange, an operator position including 
conductors tying one of said lines directly to said 
trunk circuit to receive incOming Central ex 
change trunk calls when said operator position 
is unattended, automatic Switching equipment 
controllable over said lines and operative to set 
up connections between said one line and said 
other lines when said one line is connected to 
said trunk circuit through the conductors of Said 
operator position, and means for guarding Said 
one line against seizure through said trunk cir 
cuit only when said one line is occupied with a 
call which involves another of said lines. 

6. In a branch exchange which includes a num 
ber of lines, a central exchange trunk circuit 
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for guarding said. One line against seizure by 
said automatic switching equipment only when 
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terminating a central exchange trunk in said 
branch exchange, an operator position including 
conductors tying one of said lines directly to said 
trunk circuit to receive incoming central ex 
change trunk calls when said operator position 
is unattended, automatic Switching equipment 
controllable Over said lines and Operative to set 
up connections between said one line and said 
other lines when said one line is connected to said 
trunk circuit through the conductors of Said 
operator position, and means controllable over 
said one line for guarding said one line against 
seizure through said trunk circuit only when said 
one line is occupied with a calf which involves 
another of Said lines. 

7. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central eXchange trunk in 
said branch exchange, an operator position in 
cluding conductors tying one of said lines di 
rectly to said trunk circuit to receive incoming 
central exchange trunk calls when said operator 
position is unattended, automatic Switching 
equipment controllable over said lines and Oper 
ative to set up connections between said one line 
and said other lines when said one line is con 
nected to said trunk circuit through the Con 
ductors of said operator position, and means 
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said one line is occupied with a central office 
trunk call or a call involving another of said 
lines. 

8. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
said branch exchange, an operator position in 
cluding conductors tying one of said lines direct 
ly to said trunk circuit to receive incoming 
central exchange trunk calls when said operator 
position is unattended, automatic switching 
equipment controllable over said lines and oper 
ative to set up connections between said one line 
and Said other lines when said One line is con 
nected to said trunk circuit through the con 
ductors of Said Operator position, and means 
controllable over said trunk for guarding said 
one line against seizure when said one line is 
occupied with an incoming central exchange 
trunk call. 

9. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
Said branch exchange, an Operator position in 
cluding conductors tying one of said lines 
directly to said trunk circuit to receive incoming 
central exchange trunk calls when said operator 
position is unattended, automatic switching 
equipment controllable over said lines and oper 
ative to set up connections between said One 
line and said other lines and to extend connec 
tions from said one line to said trunk when said 
one line is connected to said trunk circuit 
through the conductors of said operator posi 
tion, means for guarding said one line against 
seizure by said automatic switching equipment 
Only when said one line is occupied with a cen 
tral office trunk call or a call involving another 
of Said lines, and means for guarding said trunk 
against seizure when said trunk is occupied with 
an incoming or an outgoing call. 

10. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
said branch exchange, an operator position in 
cluding conductors tying one of said lines direct 
ly to said trunk circuit to receive incoming 
central exchange trunk calls when said oper 
ator position is umattended, automatic switch 
ing equipment controllable Over said lines and 
Operative to set up connections between said 
One line and said other lines and to extend con 
nections from said one line to said trunk when 
Said one line is connected to said trunk circuit 
through the conductors of said operator posi 
tion, and means controllable over said trunk for 
guarding said one line and said trunk against 
seizure when said one line is occupied with an 
incoming Central exchange trunk call. 

11. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
said branch exchange, an Operator position in 
cluding conductors tying one of said lines direct 
ly to said trunk circuit to receive incoming 
central exchange trunk calls when said oper 
ator position is umattended, automatic Switch 
ing equipment controllable Over said lines and 
Operative to set up connections between said one 
line and the other lines when said one line is 
connected to said trunk circuit through the con 
ductors of said operator position, and means 
responsive to the seizure of said trunk at the 
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central exchange end thereof for guarding said 
one line against seizure by Said automatic 
switching equipment and for rendering said 
automatic switching equipment non-controllable 
over said One line. 

12. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
said branch exchange, an Operator position in 
cluding conductors tying one of said lines direct 
ly to said trunk circuit to receive incoming 
central exchange trunk calls when said operator 
position is unattended, automatic Switching 
equipment controllable over said lines and Oper 
ative to set up connections between said one 
line and the other lines when said one line is 
connected to said trunk circuit through the 
conductors of said operator position, and means 
responsive to the seizure of said trunk at the 
central exchange end thereof for connecting 
the conductors of said trunk by way of the con 
ductors of said Operator position to the conduc 
tors of said one line, guarding said one line 
against seizure by said automatic switching 
equipment and for rendering said automatic 
switching equipment non-controllable over said 
one line. 

13. In a branch exchange which includes a 
number of lines, a central exchange trunk circuit 
terminating a central exchange trunk in said 
branch exchange, an operator position including 
conductors tying one of said lines directly to 
said trunk circuit to receive incoming central 
exchange trunk calls when said operator position 
is unattended, automatic Switching equipment 
controllable over said lines and operative to set 
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up connections between said one line and the . 
other lines when Said one line is connected to 
said trunk circuit through the conductors of said 
operator position, a connector operative to seize 
said trunk at the central exchange end thereof 
and including means for transmitting ringing 
current over said trunk and means for connect 
ing one side of Said trunk to a source of current, 
a relay included in said trunk circuit and ener 
gized over said one side of said trunk from said 
source when said trunk is seized by said connec 
tor, means controlled by said relay for connect 
ing the conductors of said trunk by way of the 
conductors of Said Operator position to the con 
ductors of said one line, thereby to transmit ring 
ing current from said connector over said one 
line, and means responsive to the operation of 
said relay for guarding said One line against seiz 
ure by said automatic Switching equipment and 
for rendering said automatic switching equip 
ment noncontrollable oWer said one line. 

14. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in 
said branch exchange, an operator position in 
cluding conductors tying one of said lines directly 
to said trunk circuit to receive incoming central 
exchange trunk calls when said operator position 
is unattended, automatic Switching equipment 
controllable over said lines and operative to set 
up connections between said one line and the 
other lines when said one line is connected to said 
trunk circuit through the conductors of Said op 
erator position, a connector operative to seize 
said trunk at the central exchange end thereof 
and including means for connecting one side of 
said trunk to a source of current, a relay included 
in said trunk circuit and energized Over said one 
side of said trunk from said source when Said 
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trunk is seized by said connector, and means re 
sponsive to the operation of Said relay for guard 
ing said one line against seizure by said auto 
matic switching equipment and for rendering . 
said automatic Switching equipment non-con 
trollable over said one line. 

15. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange trunk in said 
branch exchange, an operator position including 
conductors tying one of said lines directly to said 
trunk circuit to receive incoming Central ex 
change trunk calls when said operator position 
is unattended, automatic Switching equipment 
controllable Over said lines and Operative to set 
up connections between said one line and the 
other lines when said one line is connected to 
said trunk circuit through the conductors of said 
operator position, and means for marking said 
One line as busy in Said trunk circuit only when 
it is occupied with a branch exchange call in 
volving another of said lines. 

16. In a branch exchange which includes a 
number of lines, a central exchange trunk circuit 
terminating a central exchange trunk in said 
branch exchange, an operator position including 
conductors tying one of said lines directly to 
said trunk circuit to receive incoming central 
exchange trunk calls when said operator posi 
tion is unattended, automatic switching equip 
ment controllable over said lines and operative 
to set up connections between said one line and 
the other lines when said one line is connected 
to said trunk circuit through the conductors of 
said operator position, means responsive to the 
seizure of Said trunk at the central exchange end 
thereof for connecting the conductors of said 
trunk by Way of the conductors of said operator 
position to the conductors of said one line, and 
means for rendering said last-named means non 
responsive to the Seizure of said trunk at the cen 
tral exchange end thereof when said one line is 
occupied with a branch exchange call involving 
another of said lines. 

17. In a branch exchange which includes a 
number of lines, a central exchange trunk cir 
cuit terminating a central exchange truck in 
Said branch exchange, an operator position in 
cluding conductors tying one of said lines di 
rectly to said trunk circuit to receive incoming 
central exchange trunk calls when said oper 
ator position is unattended, automatic switch 
ing equipment controllable over said lines and 
operative to set up connections between said 

5 One line and the other lines when Said one line 
is connected to said trunk circuit through the 
conductors of Said operator position, means for 
marking said one line as busy in said trunk cir 
cuit only when it is occupied with a branch ex 
change call involving another of said lines, and 
means in Said trunk circuit responsive to the 
Seizure of Said trunk at the central exchange end 
thereof when said one line is marked as busy in 
Said trunk circuit for transmitting a signal over 
Said one line. 

18. In a branch exchange which includes a 
number of lines one of which may be connected 
to a central exchange trunk through a trunk cir 
cuit and the equipment of an operator position to 
receive incoming central exchange trunk calls 
When said operator position is unattended, auto 
matic switching equipment controllable over said 
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lines and operative to set up connections between 
Said one line and the other lines when said one 
line is connected to said trunk circuit through 
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the equipment of said operator position, means 
for marking said. One line as busy in said trunk 
circuit only when it is occupied with a branch 
exchange call involving another of said lines, 
means in said trunk circuit responsive to the 
seizure of said trunk at the central exchange end . 
thereof when said one line is marked as busy in 
said trunk circuit for transmitting a signal over 
said one line, and means in said trunk circuit 
responsive to the seizure of said trunk at the 
central exchange end thereof when said. One line 
is idle for guarding said one line against Seizure 
by said automatic Switching equipment and for 
transmitting a different signal Over said one line. 

19. In a branch exchange which includes a 
number of lines that may be interconnected 
through automatic switching equipment and one 
of which may be designated to handle calls in 
coming to said branch exchange over a central 
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exchange trunk, a trunk circuit terminating said 20 
trunk in said branch exchange and including 

11 
means for transmitting a special signal over Said 
one line in response to the seizure of said trunk 
at the Central exchange end thereof during an 
interval when said One line is busy, 

20. A trunk circuit for terminating a central 
exchange trunk at an Operator position in a 
branch exchange comprising a jack including 
tip, ring and sleeve contacts, a sleeve relay 
adapted to be controlled Over the sleeve Con 
tant of said jack, a line relay adapted to be 
controlled Over said trunk, means responsive 
to operation of said line relay during an interval 
when said sleeve relay is not operated for con 
necting the conductors of said trunk to the tip 
and ring contacts of Said jack, and means re 
sponsive to operation of said line relay during 
an interval when said sleeve relay is operated for 
producing a signal voltage on one of the tip and 
ring contacts of said jack. 

HANs P. BoswAU. 


