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TELEPHONE SYSTEM 

Henry H. Abbott, Yonkers, N.Y., assignor to Bell Telephone Laboratories, Incorporated, New 
York, N.Y., a corporation of New York 
Application March 29, 1941, Serial No. 385,834 

(C. 19-2) - 33 Claims. 

This invention relates to telephone systems 
and particularly to automatic switching systems 
for use on subscriber premises, generally known 
as private branch exchange systems. 
The object of the invention is to place at the 

Subscriber's disposal simple means for rendering 
the service flexible without making the operation 
Complicated. Accordingly, a central office trunk 
circuit is provided which may be reached by cer 
tain Subscribers but not by others except under 
permissive conditions, which may be transferred 
from one called party to another, which may be 
held while such transfers are being made, and 
which may be reached automatically, directly or 
by directive action. 
A feature of the invention is a trunk circuit 

having a plurality of terminals. One terminal 
extends to the central office where it enters cir 
cuit.S of ordinary and Well-known arrangement. 
A second terminal extends to certain stations 
Within the private branch exchange where direct 
access to the trunk may be had by such stations. 
Incidentally, signaling arrangements individual 
to the trunk appear at each of such stations and 
in addition also to other stations within the pri 
Vate branch exchange where a given character 
of Service is to be rendered. A third terminal of 
the Said trunk circuit known as the outgoing ter 
rhinal thereof appears in the automatic switches 
of the private branch exchange and there is 
grouped with other similar terminals of other 
trunks in a hunting group. Those subscribers 
who have access to such trunks by manipulating 
their “local' key in making a call are automati 
cally connected with the first idle trunk at its 
Said outgoing terminal. A fourth terminal of the 
said trunk circuit known as the incoming ter 
minal thereof appears in the automatic switches 
of the private branch exchange and may be 
reached by any of the Subscribers only when the 
trunk has been properly conditioned. This in 
coming terminal normally tests busy but when 
the trunk is in the condition set up by an unan 
SWered incoming call or being "held' on either 
an incoming or outgoing call will have this busy 
condition removed so that connection may be 
made by directive action. A fifth and a sixth 
terminal of the trunk circuit are provided for 
transfer service. Any subscriber having connec 
tion to the trunk Over its second, third or fourth 
terminal may, by operating his "local' key, cause 
the fifth terminal thereof to extend the trunk to 
an automatic Switch which may thereafter con 
nect to another subscriber. Thereafter Such 
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key, cause the sixth terminal to extend the trunk 
to an automatic switch which may thereafter 
connect to still another subscriber. The said 
fifth and sixth terminals may be used alternately 
and indefinitely. When the said local key is 
manipulated in the manner above set forth by a 
subscriber having connection to the said second, 
third. Or, fourth terminals or to the fifth or sixth 
terminals as set forth, the talking connection to 
the central office will be severed and a holding 
condition established so that connection to the 
trunk at the distant end Will not be disturbed. 
Thereafter, when the newly called subscriber 
answers, the talking connection to the central 
office is reestablished and a three-Way circuit in 
volving the talker at the central office end, the 
subscriber at the private branch exchange. Who 
has just caused this. Operation and the newly 
called Subscriber is set up. The subscriber Who 
has caused the transfer or the newly called sub 
scriber may disconnect leaving the connection 
under control of the other who may thereafter 
transfer the call to another; or the subscriber 
Who makes the transfer may disconnect after 
dialing, Whereupon the newly called Subscriber 
will entirely take over control of the trunk cir 
cuit. ' 

Other features of the invention are involved in 
the various types of substations provided. Cer 
tain stations.known as attendant stations will be 
provided with a local key to perform the func 
tions above set forth as well as a key per trunk 
for gaining access to each trunk over its second 
terminal. By means of the local key these sta 
tions may also gain access to the trunk over their 
third or outgoing terminals and by means of 
their dials may gain access to the trunks over 
their fourth or incoming terminals. 
Other stations, which Will constitute the ma 

jority of the private branch exchange stations 
will be provided only with a local key and, there 
fore, cannot gain access to a trunk over its sec 
ond terminell, but in other respects will be like 
the attendant stations. 

Still other stations Will not be provided with 
even a local key and these stations can only gain 
access to a trunk by dialing and then only when 
the trunk has been put in condition by having 
the normal busy condition removed by some pre 
Vious operation. 
Any One of the three kinds of stations may re 

Ceive a transferred call over the trunk but the 
last Or keyless station cannot further transfer a 
call. 
Another feature of the invention is a control 
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-arrangement for the connecting facilities where 
by when a master station or a key station is 
Operated to automatically select the first idle 
trunk Such an Operation Will take place in re 
Sponse to the operation of the local key at such 
a station. Any attempt by a subscriber at any 
of the stations to gain access to a trunk by dial 
ing to the automatic trunk hunting position Will 
be balked. By Way of example, access to the 
trunks in response to the Operation of a local key 
is gained by the automatic movement of a selec 
tor-connector to a given level followed by an 
automatic trunk hunting movement. Should a 
Subscriber knoWing the identity of Such given 
level attempt to reach it by dialing, thinking to 
circumvent the restricted service provision, he 
Would be prevented from fulfilling such a design 
by a control circuit provided for this purpose. 
Such given level can only be entered by auto 
matic approach thereto. Directive approach au 
tomatically bars entrance to such level. Accord 
ingly a feature of the invention is an automatic 
SWitch serving a group of Outgoing lines which 
may only be selected automatically. 
Another feature of the invention is a transfer 

circuit which one party may use to repeatedly 
set up connections to various third parties. In 
accordance With this feature, the party having 
gained acceSS to a trunk circuit may by Operating 
his local key to cause the operation of the dif 
ferential relay in the trunk circuit causes a trans 
ferring terminal of the trunk circuit to be ex 
tended to a selector-connector. By then dialing 
the party may further extend the connection to 
a wanted party. After this either the calling or 
the called party may disconnect and the one still 
holding the connection may again transfer the 
call providing he has the facility in the shape of 
the local key. 
Another feature resides in the provision of 

means to prevent the automatic Selection of a 
central office line On a transferred connection. 
The line finder Selector-connector combination. 
differentiates between calls extended from a call 
ing line and calls extended from a calling trunk. 
Where the connection has been extended from a 
calling line, the differential relay in the selector 
connection circuit will effectively respond to the 
operation of the local key at the substation, 
Where, on the other hand, the finder has re 
sponded to a calling condition coming from a 
trunk, then the differential relay in the selector 
connector will be ineffective to cause the usual 
automatic trunk hunting action of such selector 
connector. 
Another feature is a means for preventing an 

unduly long operation of a local key from caus 
ing an unintended operation. Where a Sub 
scriber at a key station initiates a call by remov 
ing his telephone from its cradle Whereupon his 
line is extended by a line finder to a selector 
connector, and then by operating his local key 
causes the selector-connector to further extend 
his line to an idle trunk it is possible by then 
again operating his local key to place the seized 
trunk in a holding condition and to have the 
fifth terminal thereof extended to another selec 
tor-connector. Since the action of these auto 
matic switches is swift there is danger that the 
operation of the local key by the subscriber may 
extend in time beyond the seizure of the trunk 
and thereby cause an unwanted Operation. The 
differential relay in the selector-connector there 
fore responds to the operation of the local key 
at the calling substation but does not become 
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2,289,895 
effective until this key is released. Therefore, 
the differential relay in the trunk Will not be 
Operated immediately upon Seizure of the trunk 
unless there is another Operation of the local key 
by the subscriber after the trunk is seized. 
Another feature is a means for dismissing a 

line finder when it is not wanted. In this sys 
tem Where a subscriber at a key station has con 
trol of a trunk he may Operate the differential 
relay in the trunk. This results in placing a 
hold condition. On the trunk toward the central 
Office and at the same time causes a line finder 
to extend one of the transfer terminals of the 
trunk to a selector-connector. In the great 
majority of cases this operation is What is want 
ed. However, where the subscriber does not in 
tend to transfer the trunk he may dismiss the 
line finder by disconnecting after placing the 
trunk in a holding condition. By way of example 
a subscriber at a key station may wish to permit 
a subscriber at a keyless station to have a trunk 
connection. One way of doing this is to select 
a trunk by a local trunk key over the second ter 
minal of an idle trunk notifying the subscriber at 
the keyless station of the number of the trunk 
he will place in condition. He may then operate 
his local key to operate the differential relay in 
the trunk and this will result in firstly placing 
a holding condition on the trunk toward the cen 
tral office and secondly causing a line finder to 
extend the fifth terminal of the trunk to a selec 
tor-connector. The transfer facilities are not 
wanted at this time, however, so the Subscriber 
Who has caused this operation may now discon 
nect and by so doing Will dismiss the line finder 
leaving the trunk still in a holding condition. In 
this condition the trunk is accessible over its 
fourth terminal and since the subscriber at the 
keyless station has been notified that this con 
dition will be established he may dial the number 
of the trunk and successfully establish a connec 
tion thereto. When the keyless station thus seizes 
the trunk the hold condition Will be removed and 
the Subscriber put in direct communication with 
the central office. 
The diaWingS COnsist of five sheets of circuit 

diagram illustrating the present invention. 
Fig. 1 is a schematic circuit diagram showing 

the complete operation of the system; 
Fig. 2 is a circuit diagram showing the station 

circuit and the station line circuit of the tele 
phones used in this System; 

Fig. 3 is a circuit diagram showing the line 
finder circuit; 

Fig. 4 is a circuit diagram showing the selec 
tor-connector circuit; and 

Fig. 5 is a circuit diagram showing the trunk 
circuit. 
The various circuit diagrams are not connect 

ed together in a complete system as the use of 
these various circuits will be apparent from con 
sideration of the schematic of Fig. 1. 
The telephone system herein disclosed is a 

System for use on SubScriber premises and is in 
the nature of a private branch exchange. A 
Central office 00 will be reached over a number 
of trunk lines here illustrated by the lines of 
02 and 103. Each line terminates at the sub 

Scriber's premises in a trunk circuit 94, 05 and 
f06, respectively. Each of these trunk circuits is 
similar to that circuit shown in detail in Fig. 5, 
and each has six terminals therein indicated by 
the numerals 1-6, inclusive. Terminal of each 
trunk circuit extends to the central office. Ter 
minal 2 of each trunk circuit extends to a cer 
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tain master station where a connection to the 
trunk may be made manually. Terminal 3 of 
each trunk appears in the bank terminals of the 
Selector-connector switch where it may be ap 
proached automatically. Terminal 4 of each 
trunk appears in the bank terminals of the se 
lector-connector Switch where it may be ap 
proached directively. Terminals 5 and 6 appear 
in the terminals of the line-finder switch and 
may be alternately used to extend the trunk to 
various lines. Within the private branch ex 
change. 
The SWitching arrangement within this tele 

phone System consists of a plurality of line find 
er and selector-connector combinations. The 
numerals f07 and 08 respectively designate the 
first line finder and Selector-connector combi 
nation. The numerals 09 and 0 respectively 
designate a Second line finder and Selector con 
nector combination and the numerals and 
| 2 respectively designate the third line finder 
Selector-connector combination. It will be 
noted that the bank terminals of the various line 
findel's are multipled. In the same nanner it 
Will be noted that the bank terminals of the war 
ious selector-connectors are similarly multipled. 
Warious types of lines terminate in the banks 

of the line-finder switches So that these line 
finderS Will respond to a calling condition Set 
up by these various types of lines and after hav 
ing found the calling line will extend the con 
nection to the companion selector-connector 
Which may then be set upon the terminals of 
various types of outgoing lines. 
For actual subscriber use there are provided 

therein, by way of example, telephone stations 
3 to 8, inclusive. Stations 3 and f4 are 

known as master stations and each is provided 
with a local key Such as 9 and 20, respec 
tively, and a plurality of trunk keys such as 
those designated 2 to 23 associated with sta 
tion f3. It will be apparent that if a subscriber 
at station 3 Operates key 2 such station 
will be transferred from a connection to the sta 
tion line circuit 24 to line 25 extending to ter 
minal 2 of trunk circuit C4 So that the subscrib 
er at this station may obtain direct access to the 
trunk manually. Likewise, through the opera 
tion of keys 22 and 23 connections to lines 
A26 and 27 leading to terminals 2 of trunk cir 
cuits (5 and 96, respectively, may be made. 
The subscriber at station f3 by removing his 

receiver from its Switchhook may operate the 
station line circuit 24 which will put a calling 
condition on the aSSociated line-finder terminal 
and cause One of the line finders to make con 
nection thereto. Assuming that line finder iO7 
makes Connection to this terminal then the Sub 
scriber at station 3 through the operation of 
his dial may set the selector-connector 08 di 
rectively on one of the terminals of that switch 
Which Will lead either to one of the terminals 4 
of the trunk circuits or one of the lines 4 to 

8 inclusive. 
It Will also be apparent hereinafter that if the 

Subscriber at station 3 removes his receiver 
from the Switchhook and causes the connection 
of line-finder 07 to his line terminals and then 
Operates his local key 9 before operating the 
dial that responsive action in the selector-con 
nector will cause this switch to automatically 
hunt over the terminals leading to the No. 3 
terminals of the trunk circuits to select the first 
idle One of these trunks. 

Stations 5 and 6 are provided with local 
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3 
keys 28 and 29, respectively. These local keys 
perform exactly the same functions as the local 
keys associated with stations 3 and 4. 
Therefore it will be noted that the difference 
between stations 5 and 6 and stations 3 
and I 4 is that stations i 5 and I l 6 have no di 
rect manual access to the trunks and therefore 
must make connection to a trunk through the 
line-finder selector-connector facilities. 

Stations 7 and 8 have no local key and are 
known as keyless stations. Therefore neither of 
these stations is able to make connection to the 
third terminals of the trunk circuits through the 
automatic selection of the first idle one. Such 
stations are therefore restricted to making a con 
nection to the terminals 4 of these trunks in the 
manner to be hereinafter more fully described. It 
will be noted that under ordinary conditions 
a bar is established on the terminals of each 
fourth terminal of these trunks so that a direc 
tively established connection to one of these 
terminals will not give a station access to the 
trunk except under a particular circumstance. 
It Will hereinafter appear that this bar is re 
moved under tWO conditions, first When the trunk 
is in that condition established by an incoming 
call from the central office and second when the 
trunk is being held on a connection established 
Over one of its other terminals. Thus, if a sub 
Scriber, for instance at the station il 7, wishes 
to make a trunk call, he may first establish a 
connection by dialing a call to either a master 
station such as 3 or a key station such as 5 
and request permission to make such a trunk 
call. If permission is given the subscriber at sta 
tion f3 or 5 will establish a connection to a 
trunk and after having so established this con 
nection will put it in a holding condition by op 
eration of the local key thereat. After a con 
nection is established from station 3 or 5 to 
a trunk 04, by Way of example, and the local 
key 9 or 28 is depressed an operation of the 
trunk circuit will put a holding condition on the 
trunk toward the central office and at the same 
time remove the bar from the fourth terminal 
thereof so that the station T may then suc 
cessfully establish a connection through a line 
finder Selector-connector combination to the 
fourth terminal of the trunk iO4. 

It Will be noted hereinafter that if station 3 
establishes a connection to trunk 104, by way of 
example, to either the second, third or fourth 
terminal thereof, or if a. station f 5 establishes 
a similar connection to the trunk through its 
third or fourth terminal and then the local key 
is Operated, such trunk will be put in a holding 
condition and at the same time fifth terminal 
thereof will become active and a line-finder will 
be connected thereto. Thereupon the subscriber 
at station 3 or 5 may dial the number of any 
other station in the system, if 8, by way of ex 
ample, and connection will be established thereto. 
If the Station 3 or f 5 in making such a con 
nection maintains such a connection active by 
holding the receiver off the hook a three-way 
connection will be established upon the answer 
of station f 8 including station f3 or 5, the 
line to the central office Of and station 8. If 
station 3 or 5 then hangs up, its line will 
be entirely cleared from the now established con 
nection between station f 18 over the fifth ter 
minal of trunk 04 and the central office. 
The subscriber at station f 8 not having at his 

disposal a local key, is impotent to further trans 
fer the trunk call. If, however, the call had first 
been transferred to a station having a local 
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key, say station 6, by Way of example, the call 
could have been further transferred. The Sub 
scriber at station il 6 finding it desirable to make 
such a transfer would operate his local key 29 
whereupon the sixth terminal of trunk circuit 04 
would become active and a line-finder would be 
connected thereto so that the Subscriber at sta 
tion 6 Would directively operate the associated 
Selector-connector to another Subscriber Within 
this system. If in this case the call is trans 
ferred to a station provided With a local key this 
last station may again transfer the Connection by 
operating the local key whereupon the fifth ter 
minal of the trunk circuit 04 Would again be 
conne active. In this manner the trunk call may 
be indefinitely transferred back and fourth be 
tween subscribers until finally it is transferred 
to a substation which has no local key, where 
upon this operation would come to an end since 
Such last Subscriber is impotent to Operate the 
transfer circuits of the trunk. 
On a call incoming from the central office, a 

Signal Will appear Some place on the premises 
of the subscriber in a signal box 30, 3 or 32. 
This signal box has in it a pair of signals, one for 
indicating that the trunk is busy and the other 
for indicating either an incoming call or the fact 
that the trunk is in a holding condition. And 
When either of these two latter indications are 
being given a connection may be directively es 
tablished to the fourth terminal of the associated 
trunk. The Signal boxes are not aSSociated with 
any particular Substation necessarily but may be 
placed at Strategic points about the Subscriber's 
premises where they may be observed by several 
Subscribers. When the calling condition is be 
ing signaled any station which observes this 
Signal may make connection to the fourth ter 
minal of Such trunk by the directive operation of 
a selector-connector. If the signal is observed 
by a master Station. Such as station 3 or 4 a. 
direct manual connection may be made thereto 
through the Operation of the associated trunk 
key. 

It Will be noted that each of the station line 
circuits such as f24 has a terminal both in the 
line finder bank and Selector-connector bank 
whereby any station within this system may di 
rectively set up a connection to any other station. 
therein. The line-finder bank also has in its 
terminals the transfer terminals of the trunk 
circuits leading to the terminals 5 and 6 thereof 
and the Selector-connector bank has therein 
terminals leading to the third and fourth ter 
minals of each of the trunk circuits. 
To recapitulate the master stations may at 

Various times be connected to the trunk circuits 
Over terminals 2, 3, 4, 5 and 6 thereof and may 
transfer the trunk to any other station. The 
busy lamps are Within sight of all master sta 
tions to facilitate the selection of an idle trunk 
over its second terminal. The key stations 5 
and 6 may at Various tirnes be connected to 
a trunk Over terminals 3, 4, 5 and 6 thereof and 
may transfer the trunk circuit to other stations. 
The keyless stations 7 and 8 may at various 
times be connected to the trunks over terminals 
4, 5 and 6 thereof but may not further transfer 
the connection. Put in another way all stations 
provided with a local key may automatically gain 
access to the first idle one of the trunk circuits. 
No Station may directly gain access to the fourth 
terminals of the trunks unless either the calling 
or holding Signal in the signal box is being dis 
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2,289,895 
trunk the trunk may be directively extended to 
any station in the System, but only those sta 
tions provided with local keys may further ex 
tend the trunk to another station. The fifth 
terminal of the trunk is always first to be used 
and thereafter the Sixth and fifth terminals are 
alternately used so long as the trunk is being 
transferred from station to station. 

Fig. 2 shows in detail the station circuit and 
a station line circuit. The station circuit com 
prises the handset 200 having a receiver 26) and 
a transmitter 282 and a set of contacts 233 to 
26, inclusive, held in position shown when the 
handset is on its cradle by means represented 
by the rod 287. There is also provided an in 
duction coil having Windings 208 and 289, a con 
denser 2í0 ringer 2í í and dial 22. A keyless 
station such as would have the conductors 
23 and 24 connected directly to the line Sta 
tion circuit conductors 2 5 and 26 respectively. 
A key station, such as 5, and a master Sta 
tion, such as 3, would also have a local key 
2 connected so as to ground the tip conductor 
2 4. A master station, such as 3, would be 
provided with a number of keys Such as 2.É8 
which would transfer the conductors 2:3 and 
24 from conductors 25 and 26, respectively, 
to conductors 2 9 and 228, respectively, leading 
to the second terminal of a trunk circuit. It 
will be understood that as many keys 28 as 
there are trunks may be provided. 
The station line circuit comprises a line relay 

22 and cut-off relay 222. When the line is idle 
both of these relays are in their normal unoper 
ated position as shown. When the handset 258 
is removed from its cradle then the relay 22 
will be energized in the usual manner and will 
place a ground on the starting conductor 323 
leading to the line-finder circuit. At the Same 
time a battery connection through the resist 
ance 224 will be connected to the sleeve conductor 
225 so that the line finder may select this cali 
ing line by differentiating between the battery 
connection as a calling condition, the direct 
ground connection as a busy condition, and the 
open circuit connection as an idle condition. The 
conductors 226 and 227 lead to the line termi 
nals of the line finder. Terminals 228, 229 and 
235 represent the appearance of the line in the 
connector banks. It Will be noted that When 
the line is seized over a connector terminal that 
the cut-off relay is operated. Likewise, when the 
line finder connects to this line in response to 
a calling condition thereon, a ground Will first 
be connected over conductor 225 through the 
contacts of the line relay through the Winding of 
the cut-off relay and then permanently through 
the front contact of the outer right-hand arma 
ture of relay 222 to the Winding of this cut-off 
relay. Upon the operation of relay 222, the re 
lay 22 if operated on a calling condition is re 
stored and if not operated, then is thereafter 
prevented from operating. Upon the restora 
tion of relay 22 On a calling condition ground 
on the starting lead 223 is removed. It is be 
lieved that this short description of the line cir 
cuit is Sufficient Since this operation is well 
known. 

Fig. 3 is a circuit diagram of the line-finder 
circuit. At the extreme left there is a circuit 
arrangement including terminals of the line 
finder Switch and Connections running horizon 
tally to station line circuits and vertically down 
Ward to the office trunk circuits. This line finder 

played. Through the terminals 5 and 6 of the 75 is of that type having two sets of brushes as it 
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Serves two groups of calling lines of one hundred 
in each group. The lower set of terminals 340 
to 343, inclusive, serve the tip and ring brushes 
397 and 38; the group of terminals 344 to 347, 
serve the tip and ring brushes 3 and 32 and 
the group of terminals 348 to 35 serve the two 
alternate sleeve brushes 309 and 33. The sleeve 
brush 309 is associated with the tip and ring 
brushes 307 and 308 and the sleeve brush 33 
is a SSociated with the tip and ring brushes 3 
and 32 When the brushes 307 and 308 come 
to rest respectively in contact, with terminals 340 
and 34 , the brushes 3 and 3 2 will be resting 
on terminals 344 and 345 and the brushes. 39 
and 33 will be resting on the terminals 348 and 
349. In accordance with which one of the ter 
minals 348 or 349 the calling condition appears 
on will be determined which set of tip and ring 
brushes will be used. 

In the present case let it be assumed that the 
conductors 227 and 226, 225 and 223 of the sta 
tion line circuit shown in Fig. 2 are connected 
to conductors 383, 34, 305 and 306, respectively. 
This means that the calling condition will be 
found by brush 309 and that consequently the 
tip and ring brushes 307 and 308 will be ren 
dered operative. The choice is made by relay 
30 which will operate when brushes 307 and 
388 are to be used and will fail to operate when 
brushes 3 and 32 are to be used. 
When a calling condition appears for instance 

on conductor 306, a group relay 34 will be oper 
ated. This group relay known as the start relay 
Will place a ground on conductor 3? 5 leading to a 
particular terminal in the bank of terminals 
generally designated 36 to indicate to the line 
finder in which group the calling line appears, so 
that the first movement of the line finder will 
be a group hunting movement controlled by brush 
37. Group relay 314 also closes a circuit which 
may be traced from a back contact of relay 318 
to the winding of relay 319. The circuit for relay 
39 may be traced from ground, armature and 
back contact of relay 38, front contact and inner 
upper armature of group relay 34, normal con 
tacts of armature of relay 320, contacts 2 and f 
of Spring combination 32 which operates on the 
llth rotary step of the line finder, winding of 
relay 39 to battery. Relay 319 prepares a cir 
cuit to ground sleeve lead 322 to the selector 
connector when relay 323 operates, opens the re 
lease circuit, prepares a circuit for the upper 
winding of relays 323 and causes relay 323 to 
Operate over its lower winding. This latter cir 
cuit may be traced from ground, armature f and 
front contact of relay 39, the armature and back 
contact of vertical magnet 324, the armature and 
back contact of the rotary magnet 325, lower 
Winding of relay 323, armature 2 and back con 
tact of relay 320 to battery. Relay 323 operates 
the vertical magnet and steps the shaft of the 
line finder. This circuit may be traced from 
ground, armature and front contact of relay 
39, front contact and armature of relay 323, 
armature 4 and back contact of relay 326, wind 
ing of Vertical magnet 324, armature 2 and back 
contact of Irelay 320 to battery. Upon its energi 
Zation the vertical magnet opens the circuit for 
the lower winding of relay 323 and this in turn 
Opens the circuit of the vertical magnet 324. 
Through this interdependent circuit the vertical 
magnet 324 automatically steps the shaft of the 
line finder until the proper group has been found 
through the engagement of brush 37 with 
terminal 329. 
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5 
On the first vertical step the vertical off-normal 

Springs 327 prepare operating and locking cir 
Cuits for relayS 320 and 3 lü. Còn the upward 
movement of the shaft the commutator brush 37 
reaches the segment which is grounded by the 
operation of the group start relay 3A. When the 
segment 329 is thus reached relay 326 operates in 
Series with the lower winding of relay 323 and 
locks in the operated position. This circuit may 
be traced from ground, front contact and upper 
armature of relay 34, group contact 329, brush 
3, lower Winding of relay 326, armature and 
back contact of rotary magnet 325, lower winding 
of relay 323, armature 2 and back contact of 
relay 320 to battery. A locking circuit for relay 
326 may be traced from ground, armature and 
front contact of relay 39, armature 3 and front 
contact of relay 326, upper winding of relay 326, 
winding of vertical magnet 324, armature 2 and 
back contact of relay 320 to battery. This holds 
relay 323 in its operated position to prevent 
further stepping. Relay 326 is made slow in 
operating to give a short time between the last 
Wertical step and the first rotary step to prevent 
Snagging of the brushes due to vibration set up 
in them during vertical stepping. Relay 323 is 
slow in Operating to prevent it from reoperating 
the vertical magnet after its contact closes but 
before it is fully released. Relay 323 is also slow 
in releasing to insure its holding when the line 
finder finds the line. - 
The release circuit is opened on the operation 

of relay 326 to preclude the possibility of the 
release or partial release of the shaft and re 
operation of relay 39 before the release of relay 
326 in which case the rotary magnet Would ener 
gize without the shaft being centered on any bank 
level and probably cause jamming of the station 
alry dog or Snagging of the brushes on the bank 
terminals. The operation of relay 326 also trans 
fers the stepping circuit from the Vertical to the 
rotary magnet through the movement of its 
armature 4. The rotary magnet then steps the 
Shaft around until the sleeve brushes reach the 
terminal which is connected to battery. The cir 
cuit for rotary magnet 325 may be traced from 
ground, armature and front contact of relay 
39, front contact and armature of relay 323, 
armature 4 and front contact of relay 326, arma 
ture 5 and back contact of relay 30, the rotary 
magnet 325 to battery. Here the same inter 
action between relay 323 and the rotary magnet 
takes place as before described in connection with 
the action of the vertical magnet so that the 
rotary magnet automatically rotates the shaft of 
the line finder until either brush 309 or 33 
encounters a calling condition heretofore de 
scribed in connection. With the line circuit of 
Fig. 2. 
For the sake of completeness in description it 

will first be assumed that brush 3:3 detects a 
calling condition. Thereupon relay 339 Will be 
Operated in Series With the upper Winding of relay 
323 in a circuit which may be traced from bat 
tery which is characteristic of the calling condi 
tion, brush 33, lower winding of relay 330, ar 
mature 2 and back contact of relay 3f 0, back 
contact and armature 3 of relay 320, front con 
tact and armature 2 of relay 39, upper winding 
of relay 323, front contact and armature of re 
lay 39 to ground. Relay 330 operates and closes 
a circuit from battery through its upper Winding, 
its front contact and armature 4, armature 3 and 
front contact of relay 39, armature and front 
contact of relay 323, front contact and armature 
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of relay 39 to ground. The operation of relay 

330 closes the tip and ring leads through from 
the calling line to the selector-connector, opens 
the release circuit and operates relay 329. The 
circuit for operating relay 320 may be traced 
from ground, contacts 3 and 2 of the vertical 
off-normal contacts 327, front contact and arma 
ture 2 of relay 330, the upper winding of relay 
320 to ground. The operation of relay 320 closes 
the sleeve lead 322 through from the first Selec 
tor to the line circuit, opens the test circuit to 
brush 33, transfers the start lead from relay 39 
to the lower winding of relay 320 and removes 
battery from the relays 323 and 326 and the ver 
tical magnet. This allows relay 326 to release. 
Battery is removed from the lower Winding of 
relay 323 for the purpose of preventing its Op 
eration on the release of the finder Switch. Bat 
tery is removed from the vertical magnet 324 to 
prevent the false operation if relay 326 released 
before relay 323 due to the difference in the re 
leasing time of these two relayS. 
As soon as relay 330 is operated, and as Will 

appear hereinafter, the relay in the selector-con 
nector is operated which will return a ground 
over the conductor 322 and this ground Will find 
its Way from conductor 322 over the front Con 
tact and armature 3 of relay 320, the normal 
contacts of armature 4 of relay 30, armature 3 
and front contact of relay 330 to brush 33 for 
the purpose of operating the cut-off relay in the 
line circuit. 

If it may be assumed that brush 309 instead 
of brush 33 finds the calling condition, then re 
lay 30 will operate in series with the upper 
winding of relay 323. The circuit for relay 30 
may be traced from battery which designates the 
calling condition on the line brush 309, the up 
per winding of relay 30, back contact and arma 
ture 3 of relay 330, normal contacts of the ar 
mature 4 of Irelay 30, front contact and arma 
ture 2 of relay 3f 9, upper winding of relay 323, 
front contact and armature of relay 39. The 
locking circuit for relay 30 may be traced from 
battery, the lower winding of relay 30, front 
contact and armature 3 of relay 30, contacts 2 
and 3 of vertical off-normal springs 327 to 
ground. The operation of relay 30 transfers the 
tip and ring leads from brushes 3 and 32 to 
brushes 307 and 308, respectively, closes the cir 
cuit for operating the relay 330, opens the cir 
cuit of the rotary magnet 325 and finally opens 
the connection from the lower winding of relay 
330 at armature 2 and front contact of relay 30. 
The circuit of the rotary magnet 325 is opened 
to prevent the finder taking an additional step 
should the locking springs of the cut-off relay 
in the station line circuit fail to make contact. 
Through the operation of relay 30, relay 330 be 
comes energized in a circuit from ground, Springs 
3 and 2 of the vertical off-normal springs 327, ar 
mature 4 and front contact of relay 319, arma 
ture 6 and front contact of relay 310, upper 
winding of relay 330 to battery. Relay 330 then 
locks in a circuit from its front contact and ar 
mature 4, armature 3 and front contact of relay 
39, armature and front contact of relay 323, 
front contact and armature of relay 39 to 
ground. Upon the operation of relay 330, the 
circuit functions are hereinbefore described when 
battery was found by brush 309 instead of brush 
33. 
In this manner the line finder operates when 

a calling condition appears on any one of the 
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line to the selector-connector circuit shown in 
detail in Fig. 4. 
When the Subscriber hangs Up the receiver 

before the line is found the relay 34 releases 
allowing the relay 3 9 to release. This closes 
a circuit for energizing the release magnet, Which 
may be traced from the winding of relea.Se mag 
net 358 through springs 5 and A of the Vertical 
off-normal Springs 327, armature f andback con 
tact of relay 326, back contact and armature 
2 of relay 330, back contact and armature 4 of 
relay 39, Springs 2 and 3 of Vertical off-normal 
Springs 327 to ground. If this call is abandoned 
before the brushes have reached the line terminal 
the finder continues to step during the releas 
ing time of slow release relay 3 9 in Which case 
it may go to the limit of its rotary motion or, 
if for any other reason, such as an Open sleeve 
circuit, the finder fails to cut through it Will 
continue stepping until it reaches the 10th Con 
tact when the rotary shaft or can Springs 32 
will Operate on the 11th Step aind Open the cir 
cuit to relay 39. The rotary shaft Springs 32 
also short circuit the rotary interrupter Springs 
holding the relay 323 operated which prevents 
the rotary magnet from deenergizing until re 
lay 39 releases. After an interval relay 39 re 
leases causing relay 32 to operate and relay 
326 to release. Relay 32 completes the closure 
of the release magnet circuit and the shaft re 
turns to normal. If there is a line Waiting on the 
10th contact relay 339 will operate before relay 
39 releases and relay 3A9 Will then be held op 
erated in Series With the pulse relay of the Se 
lector until ground is returned on the SleeWe to 
hold the finder operated. When the Subscriber 
hangs up after the line is found ground is re 
moved from the sleeve lead from the Selector 
connector allowing relay 33 to release. Release 
of relay 330 closes a circuit to energize the re 
lease magnet which may be traced from the 
winding of release magnet 358, Springs 5 and A 
of vertical off-normal springs 32, armature i 
and back contact of relay 326, back contact and 
armature 2 of relay 330, back contact and arma 
ture 4 of relay 39, Springs 2 and 3 of Vertical 
off-normal springs 32 to ground. Relays 326 
and 39, if operated, are held until the finder 
returns to normal. The purpose of the lower 
winding of relay 320 is to hold the relay oper 
ated if the finder is returned to normal at a time 
when the start lead is advanced through this 
finder circuit and has started a succeeding find 
er Until the finder Started has fOUnd the Calling 
line. 
When the line finder of Fig. 3 operates its re 

lay 33 to connect a calling line to the selector 
connector, then relay A) operates by supplying 
battery and ground connection to the calling line. 
The connection may be traced from battery, the 
upper winding of relay 400, the upper winding 
of relay 403, back contact and armature 4 of 
relay 404, conductor 402 and thence through the 
loop of the calling line to tip conductor , ar 
mature and back contact of relay 464, lower 
winding of relay 403, lower winding of relay A 
to ground. Since the calling line at this time 
maintains a bridge Which is effectively a connec 
tion between conductors 0 and 4.2, current will 
flow through the Windings of relays 48 and A3 
in such manner that relay 400 will be operated, 
but relay 43 being differentially wound, will not 
operate. The operation of relay 400 results in 
the operation of slow-release relay 405. Relay 
405 connects ground through its armature 3 and 
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front contact through the upper winding of re 
lay 406 to sleeve conductor 422. If the calling 
condition has come from a line circuit there will 
be no source of ground in the line circuit. Con 
sequently, after relay 320 operates and while re 
lay 39 releases as hereinbefore described, upon 
the release of relay 39 the holding ground for 
relay 330 is supplied over a circuit which may 
be traced from ground, armature 3 and front 
contact of relay 405, the upper winding of relay 
406, sleeve conductor 422, sleeve conductor 322, 
armature 4, and front contact of relay 330 
through the Winding of relay 330 to battery. If 
relay 30 has been operated then a parallel cir 
cuit Will be established from sleeve conductor 322 
through the front contact and armature 3 of 
relay 320, front contact and armature 4 of re 
lay 30 to brush 309 and thence to the battery 
connection from the line circuit. If relay 30 
has not been operated then a parallel circuit may 
be traced through the front contact and arma 
ture 3 of relay 320, normal contacts of relay 4 
of relay 30, armature 3 and front contact of 
relay 330, brush 33 to the battery condition from 

... the calling line. Relay 406 will operate in this 
circuit. The upper winding of relay 406 is of 
comparatively low resistance so that after the 
release of relay 39 in the finder circuit and be 
fore relay 406 has become operated the ground 
through its upper winding will effectively hold 
relay 330 operated and hold the cut-off relay of 
the line circuit operated. Relay 406 in operat 
ing locks through its lower Winding, its arma 
ture and front contact to the ground supplied 
Over the front contact and armature 3 of slow 
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releasing relay 405. At the same time relay 406 
short-circuits its upper winding by its arma 
ture 3 so that the ground supplied by relay 405 
will be directly connected to the sleeve conduc 
tOr 422. 

It should be noted that when a trunk connec 
tion is made through the line finder, as for in 
stance when a trunk connected to conductors 
352, 353, 354 and 396 sets up a calling condition 
and the brushes 3, 32 and 33 are driven re 
spectively into contact with terminals 344, 345 
and 349 that a ground connection is extended 
from the trunk circuit over the sleeve 354 and 
hence relay 406 in the selector-connector will 
not be operated because each side of its upper 
Winding will be connected to ground. The 
ground from the trunk will extend back over 
conductor 422 and the ground from armature 3 
of relay 405 Will extend to the other side of the 
upper winding of this relay. Hence relay 406 
discriminates between a connection from a calling 
line and a connection from a calling trunk, as for 
instance when trunk 04 is placed in Such a con 
dition that a calling condition appears on its 
fifth terminal and the line finder 07 is em 
ployed to extend such connection. It Will also 
be noted that the operation of relay 406 Will pre 
vent the operation of relay 404 except on calls to 
levels on which the springs 429 are operated. 
Relay 404, as will appear hereinafter, is a cut 
through relay and will differentiate between lo 
cal and trunk calls. On a local call when relay 
406 is operated relay 494 is prevented from oper 
ating and therefore talking battery will be sup 
plied in one direction from the windings of re 
lay 400 and in the other direction from the wind 
ings of relay 407. When a trunk has set up a 
call to the line finder, then relay 406 is prevented 
from operating and relay 404 is allowed at the 
proper time to operate so that now the local Sup 
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ply of talking battery through the windings of 
relays 400 and 407 will be cut off and the bat 
tery from the central office will be used. 

Let it be assumed that this selector-connector 
is now to be used for setting up a local connec 
tion, as for instance between station | Í5 and 
station 8. 
AS SOOn as the connection between the calling 

Subscriber and the selector-connector has been 
made a Source of dial tone Will be connected 
from conductor 408 through springs and 2 
of the vertical off-normal springs 409, armature 
and front contact of relay 400, condenser 40 

to the tip line conductor 40 and thence to the 
calling substation. The subscriber thereat recog 
nizing the dial tone will proceed to dial in the 
usual manner. At each interruption of the line 
circuit by the dial, relay 400 releases and oper 
ates the vertical magnet in series with relay 4 f, 
relay 4 operating on the first impulse from re 
lay 400. The circuit for the vertical magnet 
may be traced from ground, armature 2 and 
back contact of relay 400, armature and front 
contact of relay 405, Springs 3 and 5 of the ver 
tical off-normal Springs 409, winding of relay 4, 
Winding of Wertical magnet 42 to battery. Re 
lay 4f operates so that upon the first step of 
the Switch and upon the operation of vertical off 
normal springs 409, the circuit may be traced 
through springs 3 and 4 of vertical off-normal 
springs 409, upper armature and front contact 
of relay 4, winding of relay 4 and thence 
through the vertical magnet. The Vertical mag 
net Steps the Shaft and brushes to the desired 
level. 

Relays 405 and 4 are not designed to be slow 
in releasing and do not release on dial inter 
ruptions. When the impulses from relay 490 
cease relay 4 releases and transfers the pulse 
circuit from the vertical magnet to the rotary 
magnet. On the next series of impulses from 
the dial relay 400 on releasing operates the ro 
tary magnet in series with relay 43, relay 43 
operating on the first impulse of relay 400. This 
circuit may be traced from the upper armature 
of relay 4ff and its back contact, armature and 
back contact of relay 407, normal contacts of 
armature 2 of relay 44, winding of relay 43, 
armature 2 and back contact of relay 45, wind 
ing of rotary magnet 46 to battery. Relay 43 
is designed to be slow in releasing and does not 
release on dial impulses. The rotary magnet 
4 f6 steps the shaft and brushes around to the 
terminals of the called line. Relay 43 prepares 
the busy test circuit and short-circuits the nor 
mal contacts of armature 2 of relay 44 through 
which the rotary magnet circuit is taken so that 
operation of relay 44, while the sleeve brush 
passes over the busy terminals, will not open the 
rotary magnet circuit. 
On the completion of the dial interruptions of 

the last digit, relay 43 being slow in releasing, 
remains operated a short time after the brushes 
make contact with the terminals of the called 
line during which a busy test is made. The test 
circuit may be traced from the sleeve of the 
called line, brush 47 over the upper armature 
and front contact of relay 43, the armature and 
back contact of the rotary magnet 46, winding 
of relay 44, springs and 2 of the 11th rotary 
step device 48 through the winding of release 
magnet 49 to battery. If the line is busy, 
ground will be connected to the brush 4 and 
relay 44 will operate. Since the relay 44 is of 
considerably higher resistance than the release 
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magnet 4:9, relay 44 alone will operate in this 
circuit. 
Assuming for the time being that the line is 

idle then relay 44 will not be operated. At the 
release of relay 43, relay 4 f5 will operate 
through its lower Winding in a circuit Which may 
be traced from battery through the cut-off relay 
222 and the sleeve terminal 230 through the 
sleeve brush of the Selector-connector 47, upper 
armature and back contact of relay 43, lower 
Winding of relay 45, back contact and armature 
4 of relay 44, armature 2 and front contact of 
relay 45 to ground. Relay 45 locks in the cir 
cuit from battery, the upper Winding of relay 
45, front contact and armature 4 of relay 4 f5 
to ground on the sleeve lead 422. Relay. 45 
places a direct ground on the sleeve terminal 4 
through its armature 3 and front contact to op 
erate the cut-off relay in the line circuit of the 
called line. The same ground also places a busy 
condition on the sleeve terminal in the multiple 
bank. Relay 45, operated, also opens the rotary 
Inagnet circuit so as to prevent further Stepping 
of the brushes if the calling party should again 
operate the dial. If the called line is busy, relay 
44 operates as hereinbefore described and con 
nects the Source of busy tone supplied to con 
ductor 420 through armature l' and front con 
tact of relay 44 through armature 2 and back 
contact of relay 407 through condenser 42 
through armature 4 and front contact of relay 
A96 back contact and armature f of relay 404 to 
tip conductor 40? whence it extends to the calling 
subscriber's station and notifies the subscriber 
thereat that the line is busy. The circuit re- : 
mains in this condition until the receiver at the 
calling station is replaced on the SWitchhook. 
ASSunning the called line to be idle and that it 

has been seized and its cut-off relay operated as 
hereinabove described, then upon the operation 
of relay 45 the ringing circuit is connected to 
the called line from a Source of ringing current 
432, the Upper Winding of relay 423, back con 
tact and armature 5 of relay 423, front contact 
and arnature 7 of relay 4 f5, ring brush 424 of 
the selector-connector and thence to the called 
line, the return path being traced through the 
tip brush 425, armature and front contact of 
relay 45, armature 2 and back contact of relay 
423 to ground. Ringing tone is supplied to the 
calling line by diverting a Small portion of the 
ringing current through condenser 426, front 
contact and armature 6 of relay 45 to the ring 
conductor 42 so that the calling subscriber will 
know that the called subscriber is being rung. 
The ringing current passing through the upper 
Winding of relay 423 also induces a tone in the 
lower winding of this relay which finds a path 
through the upper winding of relay 407 and 
thence out over the calling line so that the ring 
ing tone supplied through condenser 426 is in 
creased thereby. Relay 423 is designed so as to 
not operate on ringing current. When the re 
ceiver is removed from the SWitchhook at the 
called station, the direct current which is super 
imposed on the ringing current operates relay 
423 which thereupon locks through its lower 
Winding, its front contact and armature 3 to the 
ground on the sleeve conductor 422. Relay 423 
in operating cuts off the ringing current, closes 
the talking circuit and short-circuits condenser 
?26? 
Talking battery is now supplied to the calling 

station through the windings of relay 400 and 
to the calling station through the Windings of 
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relay 407. The connection is controlled by the 
calling station. When the receiver at that sta 
tion is replaced on the switchhook relay 49 re 
leases in turn releasing relay 495. Upon the re 
lease of relays 400 and 405 the release magnet 4 9 
is energized and the switch is returned to nor 
mal. When the switch finally reaches its nor 
mal position the circuit of the release magnet is 
opened at contacts 6 and 7 of the Vertical off 
normal contacts 409. 
The Selector-connector Switch shown in Fig. 4 

Will also operate in another manner when the 
Subscriber at the calling Station operates his 
local key thus grounding the tip conductor 4). 
At this time the lower Winding of differential 
relay 403 is shirt-circuited and the current 
through the upper Winding is slightly increased 
so that the differential relay 403 operates. 
Upon its operation relay 403 causes the oper 

ation of relay 431 in a circuit from battery, the 
winding of relay 437, armature and front contact 
of relay 403, armature and front contact of 
relay 406, front contact and armature 3 of relay 
405 to ground. Relay 437 locks through its 
armature and front contact and Supplies ground 
to the armature of relay 463, so it will not be 
until the subscriber releases his local key to 
release relay 403 that the effect of the opera 
tion of relay 403 is manifested. This feature is 
provided so that the selector-connector will not 
extend the line to a trunk while the local key is 
still operated and thus cause an unintended op 
eration in the trunk. Now upon the release of 
relay 403 the ground on its armature is extended 
through the contacts 428 the back contact and 
arnature of the Vertical magnet 42 to the Wind 
ing of relay 43. In response to this action the 
selector-connector Will automatically step to a 
particular group and thereafter automatically 
Select the first idle line in that group. This pro 
vision is made so that one of the subscribers hav 
ing a local key, Such as one of the subscribers' 
stations 3 to 6 may automatically select the 
first idle trunk line to the central office over its 
No. 3 terminal. For this purpose and as shown 
in the present case the No. 3 terminals of the 
central office trunks will all be placed on the 9th 
level of the switch. For the purpose of control 
ling this automatic action a number of spring 
combinations operating on certain vertical move 
Jinents of the shaft of the switch are provided. 
Spring combination 428 known as the “hunt' 

Springs are arranged to be operated when the 
SWitch is on its 9th and 10th levels. These 
Springs are provided to change the circuit when 
the Selector-connector reaches the 9th level on 
its vertical automatic movement under the con 
trol of the differential relay 483. Spring combi 
nation 429 known as the "cut-through' springs 
allow the transmission circuit of the selector 
connector to be changed from local supply of 
talking battery on connections involving two 
local Stations to the central office battery sup 
ply. These Springs are arranged to be operated 
When the Switch is in the 8th, 9th and 10th 
levels. The cut-through operation is carried out 
On the 8th level since the No. 4 terminals of 
the trunks are connected in its 8th level. Spring 
combination 430 known as the “restricted serv 
ice' Springs are arranged to be closed on the 
9th level only. These springs are provided so 
that if a Subscriber having knowledge that the 
terminals of the trunks to the central office are 
situated on the 9th level attempts to circum 
vent the restricted service provision (character 
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ized by the absence of a local key) by dialing 
to the 9th level, he will find a bar so that no 
Connection can be made. 
ASSunning that a call has been made from 

either a master station or a key station and that 
it is desired to extend a call to the central office, 
then upon the seizure of a selector-connector 
circuit the local key at Such station will be 
operated resulting as hereinbefore described in 
the operation of the differential relay 483. Upon 
the release of relay 403, ground will be extended 
from armature 3 and front contacts of relay 405, 
front contact and armature of relay 46, ar 
mature and front contact of relay 437, armature 
and back contact of relay 43 through springs 
and 2 of the Spring combination 428, back con 

tact and armature of the vertical magnet 42 
through the winding of relay 43 to battery. Re 
lay 43 operates and connects ground through its 
armature and front contact through the arma 
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ture and front contact of relay 405, Springs 3. 
and 5 of the vertical off-normal combination 9 
through the winding or relay 4 and thence 
through the winding of the vertical magnet 42. 
Relay 4 and magnet 4f 2 are operated in this 
circuit. The operation of the vertical magnet 
opens the circuit of relay 43. This relay in 
turn opens the circuit of magnet 42 and thus 
through the interdependent circuits controlled 
by the relay 43 and the magnet 42 the magnet 
steps the switch in its vertical direction. This 
Stepping will be continued until the 9th level is 
reached and the circuit through the hunting 
Spring combination 428 is opened. As the 9th 
level is reached a circuit will be established 
through springs 3 and 4 of the hunting springs 
428 which may be traced from ground on sleeve 
conductor 422 through armature 3 and back con 
tact of relay 45, springs 4 and 3 of the spring 
combination 428, resistance 433, armature 4 and 
back contact of relay 423, lower winding of relay 
47 to battery. Relay 47 is energized in this 
circuit and extends the ground from spring 3 
of the hunting combination 428 through the 
front contact and armature 3 of relay 47, lower 
armature and front contact of relay 4 if, arma 
ture and back contact of rotary magnet 46, 
Winding of relay 44, springs and 2 of spring 
combination 48, winding of release magnet 49 
to battery and ground. Relay 44 is operated in 
this circuit. Through the operation of relay 44 
another circuit independent of relay 4 fl is estab 
lished through ground, front contact and arma 
ture 2 of relay 425, armature 4 and front con 
tact of relay 44, normal contacts of the upper 
armature of relay 4 3, armature and back contact 
of rotary magnet 46, winding of relay 44, con 
tacts and 2 of the spring combination 48, 
winding of release magnet 419 to battery. 
Shortly thereafter the relay 4 will release its 
armatures whereupon ground on its lower arma 
ture is transferred from the circuit in the orig 
inal energizatoin of relay 44 to a circuit which 
may now be traced through arnature 2 and 
front contact of relay 44, winding of relay 43, 
armature 2 and back contact of relay 45, Wind 
ing and rotary magnet 46 to battery. Thus 
rotary magnet 46 is placed in a self-interrupting 
circuit and will step the brushes around until an 
idle trunk is found. Upon the operation of relay 
43 it will extend ground from the sleeves of busy 
trunks through brush AET, upper armature and 
front contact of relay 43 to the armature and 
back contact of rotary magnet 4 6 to maintain 
relay 414 energized. When an idle trunk is 
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encountered relay 44 releases and by opening 
the circuit of the rotary magnet at its armature 
2 stops the brushes on the terminals of the idle 
trunk. Upon the deemergization of relay 24 
ground from the front contact and armature 2 
of relay 495 is connected to the armature 4 and 
back contact of relay 4 i4, lower winding of relay 
4 5 and upon the deenergization of relay 43 
through the back contact and upper armature 
thereof to brush 47 where battery connection 
from the trunk will cause the energization of 
relay 45. As soon as relay 45 thus becomes 
energized ground from sleeve 422 is connected 
through armature 3 and front contact of relay 
45 to brush A to render this terminal of the 
Selected trunk busy and to cause circuit changes 
therein which will be described hereinafter. Re 
lay 45 locks through its upper winding, its front 
contact and armature 4 to ground on sleeve con 
ductor 422. 

Further through the energization of relay 445 
the circuit for the lower winding of relay 47 is 
opened and this relay returns to normal. It will 
also be noted hereinafter that upon the selection 
of an idle trunk a tripping circuit for relay 423 
is rendered effective upon the operation of relay 
45 so that relay 423 immediately becomes ener 
gized and locks through its lower winding to the 
sleeve lead 422. 
Relay 494 is now operated in a circuit from 

its winding through the front contact and arma 
ture 5 of relay 4.5, cut-through contacts 429 to 
the ground on sleeve lead 422 so that the tip and 
ring conductors are now disconnected from the 
windings of the battery supply relay 400 for the 
calling line and the battery supply relay 487 for 
the called line so that the central office battery 
over the trunk of Fig. 5 may be used. Relay 404 
locks through its front contact and armature 2 
to the sleeve lead 422. 
At the end of the conversation renoval of 

ground from the sleeve conductor 422 Will result 
in the release of the Selector-connector circuit. 
When the relay 404 has returned to normal and 
the relays 40 and 45 have released a circuit, for 
the release magnet 49 is established through 
springs 6 and of the vertical off-normal com 
bination 409 through the back contact and arma 
ture 3 of relay 44, back contact and armature 
of relay 485, back contact and armature 2 of 
relay to ground. 
Should one of the parties at any one of the 

stations in this systern attempt to reach one of 
the No. 3 terminals of the central office trunks 
by dialing to the 9th level the following condition 
Will be established. ihe selector-connector of 
Fig. 4 of course will respond to the nine pulses 
which will operate the vertical magnet 42 and 
lift the brushes of the selector-connector to the 
9th level. However, a circuit will now be estab 
lished from ground, armature 3 and front con 
tact of relay 405, front contact and armature 
of relay 436, armature and back contact of dif 
ferential relay 43 through the restricted service 
contact 430 now closed as the switch has been 
driven to its 9th level to brush 4 7, thus placing 
a ground on the sleeve brush and thereby pre 
Venting the selection of any trunk. Ground 
from the sleeve 422 is connected as before de 
Scribed through armature 3 and back contact of 
relay 5, contacts 4 and 3 of the hunting com 
bination 428 through resistance 433, armature 4, 
and back contact of relay 423, lower winding of 
relay 407 to battery, thus operating relay 407. 
The ground for relay 497 is therefore connected 



1 O 
through the front contact and armature 3 of 
relay 407 to the lower armature of relay 4. 
This takes place, of course, as soon as the 9th 
level has been reached and before relay 4f has 
been released. Therefore the ground is connected 
through the front contact of the lower armature 
of relay 4 through the armature and back con 
tact of the rotary magnet 46 to the winding of 
relay 44 causing this relay to operate. The 
brushes Will be automatically stepped around, but 
due to the ground which is permanently placed 
On the brush 4, the brushes Will not stop on an 
idle trunk and thus the attempt of the sub 
Scriber to gain access to a central office line will 
be frustrated. 
The trunk circuit is shown in detail in Fig. 5. 

The numeral 500 designated the central office 
and the tip and ring conductors 59 and 502 
constitute the first terminal of this trunk circuit 
and correspond to the line designated 0 in the 
Schematic of Fig. 1. 
The conductors 503 and 504, respectively, con 

stitute the second terminal of this trunk that is 
schematically represented in Fig. 1 as 125. A 
pair of conductors 505 and 506 to which lamps, 
such as 507 and 508, connected to conductor 505 
and 509 and 50 connected to conductor 506, 
represent the signal boxes Such as that labeled 
30 in Fig. 1. The lamps 509 and 50 con 
nected to conductor 506 represent the line lamps 
and these will flash on an incoming call and re 
main steadily lighted while the trunk is being 
held. The lamps 507 and 508 connected to con 
ductor 505 indicate that the trunk is busy. 
Conductors 5 , 52 and 513 constitute the 

third terminal of the trunk and it may be con 
nected to terminals 435, 434 and 436, respectively, 
in the ninth level reached by the selector-connec 
tor of Fig. - 4. 
The conductors 54,515 and 56 constitute the 

fourth terminal of this trunk and may be con 
nected to terminals such as 435, 434 and 436, re 
Spectively, in the eighth level of the selector 
connector of Fig. 4. 
The conductors 57, 58, 59 and 520 constitute 

the fifth terminal of the trunk and may be con 
nected to conductors 352, 353, 354 and 3G6, re 
spectively, in the line finder of Fig. 3. Conduc 
ductor 520 is the starting conductor and is used 
With both the fifth and sixth terminals of the 
trunk. Conductors 52, 522 and 523 constitute 
the sixth terminal of this trunk and might, for in 
stance, be connected to conductors 355, 356, anu 
357, respectively, leading to the line finder ter 
minals. 
The Operation of this circuit is as follows: 

The trunk conductor 5 is normally open at 
the central office. When the trunk is seized, 
however, ground is connected to conductor 50f 
and this Will complete a circuit through the 
Winding of relay 528, armature 3 and back con 
tact of relay 524, resistance 529 to battery, 
Whereupon relay 528 causes the operation of cut 
through relay 530, which, through its armature 
3 places a ground on the sleeve conductor 53. 
Relay 538 responds to the operation of relay 
530 and through its operation connects battery 
to conductor 595 to light the busy lamps 59 and 
508. When ringing current is applied to the 
line at the central office a path may be traced 
from conductor .50 through armature 3 and 
back contact of relay 524, winding of ringing 
relay 525, condenser 526 to ring conductor 532. 
Relay 525 responds to this current and causes 
the operation of relay 527 from ground on sleeve 
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conductor 53 to the winding of relay 527. Re 
lay 52 locks through its front contact and 
annature 2, the back contact and arnature 

of relay 524 to the ground on sleeve con 
ductor 53 . Relay 52 establishes a connec 
tion from a source of battery through the inter 
rupter 532, front contact and armature of re 
lay 527 to conductor 56 whereby the line lamps 
509 and 50 are caused to flash intermittently, 
thus notifying any one of the Subscribers within 
the premises that a call is incoming on the cor 
responding trunk. 
This Call may be anSWered Over terminal 2 

or 4 of the trunk. Any One of the Subscribers 
Such as those at stations 3 and 4 may man 
ually gain access to the trunk through the oper 
ation of their corresponding trunk keys. Any 
Station may dial the number of the trunk and 
reach it through its terminal 4. In this connec 
tion it should be noted that the sleeve conduc 
tor 56 is normally grounded by a circuit which 
may be traced from the back contact and arma 
ture 3 of relay 527, thence through the back con 
tact and armature l of relay 536, the back con 
tact and armature 3 of relay 5A to conductor 
56. When an incoming call is received and 
relay 527 is operated, this ground is removed so 
that access to the trunk may be gained over its 
fourth terminal. 

It Will further be noted in the ensuing de 
Scription that when the trunk is put in a "held' 
condition that the relay 536 will operate and 
that this too will disconnect ground from con 
ductor 56 and instead connect battery thereto 
through the resistance 550. It may be also inci 
dentally mentioned this time that When the trunk 
is being 'held' battery, through armature 9 and 
front contact of relay 542, will be connected 
to conductor 56 to cause the lamps 599 and 5:0 
to operate steadily so that whenever lamps 59 
and 50 are operating either steadily or inter 
mittently, the ground normally connected to the 
sleeve conductor 56 is removed so that a sub 
Scriber within the exchange may gain access to 
the trunk over its fourth terminal by directly 
dialing to that terminal. 

It Should be noted that relay 528 is provided 
So that if the call at the central Office should 
be abandoned the release of this relay will re 
lease cut-through relay 53), thus removing 
ground from the sleeve 53 and returning the 
trunk to its normal position. 

Iet it be assumed that the subscriber at sta 
tion 3 answers this incoming call over the 
Second terminal of the trunk by operation of a 
key Such as 2. The telephone station circuit 

3 will then be bridged across the conductors 
563 and 504, which, through the operation of 
relay 530, are connected to conductors 5 and 
502, respectively. This will operate as the usual 
response of a Subscriber to an incoming call 
and be noted accordingly by the apparatus at 
the central office. The windings of the differ 
ential relay 533 and the winding of relay 534 are 
included in this circuit. Relay 534 alone oper 
ates, the Windings of the differential relay being 
SO poled that they oppose each other in this 
connection. The operation of relay 534 causes 
the operation of relay 535 and this relay extends 
ground from armature 6 and back contact of 
relay 536 over armature and front contact of 
relay 535 to the winding of relay 537 which now 
becomes operated. Relay 537 causes the opera 
tion of relay 524 so that the tip side of the line 
50 connected through the winding of relay 528 
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tion of battery to the conductor 596 by the front 
contact and armature 9 of relay 542. Secondly, 
the normal ground on sleeve conductor 56 has 
been removed and this conductor may now be 
traced through the armature 3 and back contact 
of relay 54 , armature and front contact of 
relay 536 through-resistance 559 to battery, which 
marks this terminal as availaule. Therefore, tine 
trunk may be seized over its terminal 4 by any 
one of the subscribers within the exchange dial 
ing to this terminal. 

If, after the trunk has been put in a "field' 
condition, and the subscriber within the exchange 
has disconnected so that relay: 533 is released, the 
connection is abandoned at the central office, 
then the differential relay being held through its 
lower winding will release. This allows relay 536 
to release, and this in turn opens the holding. Cir 
cuit for relay 524 which in turn allows the cut 
through relay 538 to release so that the whole 
trunk circuit returns to normal. 
We have assumed, however, that the call on 

the trunk circuit is to be transferred to another 
Station within the exchange, by Way of example, 
station 6. The subscriber at station : 3 may 
now dial the nunnber of Wanted Station and the 
connector will respond in the manner hereinbe 
fore described. The relays 535, 537, 55 and 54) 
are slow to release and Will remain operated dur 
ing the time that the relays 534 and 54S respond 
to the impulses. 

After the second digit of the number of the 
wanted station has been dialed, relay 44 in the 
Selector-connector operates as hereinbefore .de 
scribed. This disconnects battery and ground 
from the talking circuit. Thereupon relays 536 
and 534 release followed by relay 5ii. Relay 535 
may also release. However, when relay 547 re 
leases, battery and ground are reconnected to the 
talking circuit through resistances 538 and 539. 
Then relay 534 reoperates and holds or reoper 
ates relay 535. After relay 58 releases, relay 
50 releases. 
The subscriber at station 3 may now hang up 

or he may await the response of the called sub 
scriber. If he hangs up then relays 534, 535, 537 
and 54 will all release. Relay 535 will release 
a short interval after relay 534. Relay 537 will 
release a short interval after relay 535. A short 
interval after the release of relay 537 relay 54 
releases and this now removes ground from the 
sleeve terminals 33 and 5 6. Sleeve terminal 
5:3 is immediately grounded again over arma 
ture í and back contact of relay 54 í to the 
ground Supplied to the sleeve conductor 53 A. 
Sleeve conductor 56, however, is left connected 
through the armature and front contact of re 
lay 536 through the resistance 550 to battery 
at this time so that this fourth terminal is ren 
dered available within the exchange. This is 
for the purpose of allowing the trunk to be picked 
up again by anyone within the exchange if the 
called party noW being rung by the Selector-con 
nector reached over the fifth terminal does not 
anSWe. 

Let it be assumed that in time the subscriber 
at station 6 responds to the summons of his 
call bell. It Will be noted that since this con 
nection through the line finder and selector-con 
nector came from a trunk whereby ground Was 
Supplied over the sleeve 53 so that the relay 496 
had no opportunity to operate and therefore the 
cut-through relay 484 became operated upon the 
finding of the called line through the operation 
of relay 445. The answering called party's tele 
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phone Will now be included in a circuit from bat 
tery feed coils 548 and 549 through the back con 
tacts of armatures 2 and 3 of relay 535 and the 
back contacts of armatures 2 and 3 of relay 5: 
and thence through the back contacts of arma 
tures 7 and 8 of relay 542 to the trunk conduc 
tors which include the relay 536. Relay. 536 re 
sponds to the answer of the called subscriber and 
this will cause the operation of relay, 54. The 
battery feed for the called Subscriber, is cut off 
by relay 547 but maintained momentarily-by re 
lay 535. Since at this time relay 536 is oper 
ated, ground through the amature 6 of relay 
536 is not available for the operation of relay 5:29 
and since when relay. 54 responds the ground is 
disconnected at the back contact of . arnature 
of relay 537, the locking circuit of relay 542 is 
-Opened. Relay 52 now returns to normal and 
opens the holding circuit toward the central of 
fice so that the differential relay 533 releases and 
this in turn causes the release of relay 535. The 
called. Subscriber is now in communication with 
the Central office and relay: 526 is maintained op 
erated through the battery supply from the cen 
tral office. Upon disconnection of relay .535 
ground may be traced from armature 6 and back 
contact thereof through the armature and back 
contact of relay 535, armature l' and front con 
tact of relay 547 to the winding of relay 530. 
Relays 544 and 545 are released upon the release 
of relay 542. Relay 524 is maintained energized 
from ground over armature 5 of relay 548. 
The sleeve conductor 5 5 is now grounded at 

armatul'e 3 and back contact of relay 527. Sleeve 
Conductor 53 is grounded through arnature 4 
and back contact of relay 54 to ground on sleeve 
conductor 53. Sleeve conductor 59 is grounded 
from the front contact and armature 2 of relay 
50 and sleeve conductor 523 is opened. Thus the 
third and fourth terminals of this trunk are now 
rendered unavailable; the line lamps 539 and 58 
are dark and the busy lamps 57 and .538, are 
lighted through a battery connection through 
arnature 5 of relay 524 as well as through arma 
ture of relay 538. 

Let it be assumed now that the subscriber at 
station 6 wishes to further transfer this con 
nection. Thereupon this subscriber will operate 
his local key 23 which will result in the opera 
tion of the differential relay 533. Relay 333 will 
extend ground from its armature and front con 
tact Over armature and front contact of relay 
540, armature 2 and back contact of relay 54, 
back contact and armature 5 of relay 536 to the 
winding of relay 542. Relay 542 now operates 
and locks in a circuit through its armature 5 and 
front contact, armature and back contact of 
relay 535, front contact and armature 6 of relay 
540 to ground. Relay 542 as before establishes 
the holding circuit through the resistance 543 
and the lower winding of the differential relay 
533 SO that this differential relay now holds from 
the central office battery and maintains ground 
On its front contact. Through the operation of 
relay 542 ground is placed on the start conductor 
520 from the armature and back contact, of relay 
*4. This results in the starting of another iline 
finder. At this time a calling condition is placed 
On conductor 523 from battery through the wind 
ing Of Irelay 534, front contact : and armature 2 of 
relay 542, armature and back contact of relay 
545, front contact and armature 3 of relay 563 to 
sleeve conductor 523. In the same manner as 
hereinbefore described the line finder will seek 
out this calling line and upon finding it will 
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cause the operation of relay 544. Ground will 
noW be extended from armature and front con 
tact of relay 544 through armature 2 and back 
contact of relay 545 to the sleeve conductor 523 so 
that when the line finder makes connection to 
this trunk a ground Will be connected to the 
sleeve which will result in the failure of relay 
406 in the selector-connector to operate. Let it 
be assumed in this case that the subscriber at 
station f6, connected now over the fifth terminal 
of this trunk through the line finder and connec 
tor, dials into the selector-connector now con 
nected over the sixth terminal of the trunk. The 
battery supply will come from the relay 400 in the 
Selector-connector now seized and both relays 
534 and 546 will be operated. Dial pulses will 
Operate both of these relays but the Slow operat 
ing relays 535 and 54 will remain operated so 
that now all the slow-releasing relays 535, 537, 
547, 540 and 54 will be maintained operated. It 
should be noted that upon the seizure of the sixth 
terminal by the line finder that relay 536 is oper 
ated when relay 54 responded to the operation of 
relay 534. The difference between this and the 
case described hereinbefore is that in the present 
instance the transfer relay 545 is not operated. 
This is due to the difference in timing between 
the operation of relays 534 and 546. Where relay 
534 is first operated so that relay 54 becomes 
operated, before relay 542, then the transfer relay 
545 becomes operated, but where, as in the pres 
ent case, relay 546 is first operated and then relay 
542 is operated before the relay 54 becomes op 
erated, relay 545 is maintained in its unoperated 
condition. 

It is believed that with this explanation other 
Various Operations of this trunk circuit will be 
apparent. The transferring of calls from station 
to station may proceed indefinitely, first the 
fifth, then the sixth and then the fifth terminals 
may be used alternatively and this may go on un 
til Some station to which the call has been trans 
ferred is unable to operate the differential relay 
533. 
Stations f and 8 are known as keyless sta- 4 

tions and they have restricted service, that is, 
the parties at these stations are now allowed to 
make a trunk call without permission from some 
one of the parties at some one of the other sta 
tions. In case a party at station 7, wants to 
make a call, he will first have to set up a regular 
connection to one of the other stations, let us 
Say, by Way of example, station 3. There he 
states his Wants and if permission is given he is 
told to disconnect. Thereupon the party at the 
master station 3 may manually connect to a 
trunk circuit or by the use of his local key may 
automatically connect to a third terminal of the 
first idle trunk circuit and when he has thus 
gained access to a central office line he will oper 
ate his local key again and cause the operation 
of differential relay 533, thus putting the trunk 
in a "held' condition. If the party at station T 
knows which trunk has been selected as by ob 
servation of the line lamp 509 or 510, the party 
at 7 may now dial the number of this trunk 
and gain access thereto over its fourth terminal. 
If the keyless station is at such a point that 
observation of the line lamps 509 and 50 is im 
possible, then the party at master station f3, 
after gaining access to the trunk either over its 
Second or third terminal, may operate his local 
key so as to operate the differential relay 533 and 
put the trunk in a "held' condition and at the 
same time cause a line finder to pick up the fifth 
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terminal thereof. The party at station 3 may 
now dial the number of the station 7 and when 
this party answers he will be connected to the 
trunk. 

It should be noted that in this or any other of 
the cases heretofore described, if the party trans 
ferring the connection does not hang up, then a 
conference connection Will be established includ 
ing both the party at the central office, the party 
who has dialed the called party, and the called 
party. After this either the calling or called 
party may hang up and the other will maintain 
the connection. So long as either relay 534 or 
546 is maintained energized the central office 
Connection Will be held and either party may 
therefore further transfer the connection. 
Thus, the party to the original connection 

described as being made over the second terminal 
of this trunk comprising conductors 503 and 504 
transfers the call to another station over the fifth 
terminal thereof comprising conductors 57, 58 
and 59. When such called party answers, a 
conference connection will be established. If 
the called party in this case hangs up and releases 
the connection the party over the second terminal 
of the trunk Will maintain the communication 
With the central office. This party may again 
operate his local key and again cause the opera 
tion of the differential relay 533 so that another 
line finder will pick up the fifth terminal of this 
trunk. In this manner a Subscriber, say at sta 
tion 3, may repeatedly extend the trunk to a 
different called subscriber. 

It should be noted that any station. Within the 
system having gained access to the trunk circuit 
of Fig. 5 over any one of the terminals control 
ling relay 534 may transfer a connection repeat 
edly as above described or may transfer the con 
nection to a party over the fifth terminal, who 
may then, in turn, transfer the connection to 
another party over the sixth terminal. Any 
party having control of relay 534 may transfer 
the connection to the terminal including relay 546 
and Vice versa. 

It should be noted furthermore that if a party 
connected to the second, third, fourth or sixth 
terminals has operated his local key and, there 
fore, caused the operation of the differential relay 
533 he will seize a selector-connector. At this 
state it will be possible for Such subscriber to 
again operate his local key to operate the differ 
ential relay 403 in the seized Selector-connector, 
but since the associated line finder has responded 
to the calling condition coming from a trunk, 
relay 406 will not have been operated and, there 
fore, the operation of the differential relay 403 
Will be ineffective so that a call cannot be trans 
ferred to another outgoing trunk. 
What is claimed is: 
1. In a telephone system, a trunk line circuit 

having a plurality of terminals, a first terminal 
extending to a distant point, a second terminal 
manually accessible to a plurality of Substation 
circuits, a third terminal automatically acces 
sible to a plurality of substation circuits, a fourth 
terminal directively accessible to a plurality of 
Substation circuits and a fifth and a sixth ter 
minal alternatively extensible to substation cir 
cuits. 

2. In a telephone system, a trunk line circuit 
having a plurality of terminals, a first terminal 
extending to a distant point, a second terminal 
manually accessible to a plurality of privileged 
substation circuits, a third terminal automatically 
accessible to a plurality of substation circuits, a 
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fourth terminal directively accessible to a plural 
ity of Substation circuits and a fifth and a Sixth 
terminal alternatively extensible to Substation 
circuits, Said fourth terminal being normally 
marked as busy, and means under control of 
connections made to any other of Said terminals 
for removing said normal busy condition and 
rendering said fourth terminal accessible. 

3. In a telephone systern, Subscriber stations, 
automatic Switches controlled from Said Sub 
scriber stations for interconnecting said Stations 
and central office lines, a central office line direc 
tively accessible by said Switches, said line being 
normally busy to connections established over 
said Switcies, means responsive to an incoming 
call cver said central office line for removing Said 
normal busy condition, and means controlled 
from said stations over an established connection 
to said central office line for removing said normal 
busy condition. 

4. In a telephone system, Subscriber stations, 
automatic Switches controlled fron said Sub 
scriber stations for interconnecting said Stations 
and central office lines, central office lines each 
having a plurality of terminals in said Switches, 
means at said stations for causing said Switches 
to automatically connect a calling line to the 
first idle one of said central office lines over one 
of said terminals of said central office lines, 
means controlled from said stations to cause said 
Switches to directively approach another of Said 
terminals of said central office lines, Said last 
terminal being normally busy, means responsive 
to an incoming call over one of said central office 
lines for removing said normal busy condition, 
means controlled by said stations over a connec 
tion established to one of said central office lines 
over said one of said terminals for removing Said 
normal busy condition whereby connection may 
be established over said approached terminal. 

5. In a telephone system, Subscriber lines, 
links having incoming and outgoing terminals, 
switches for interconnecting said lines via said 
links, central office lines each having a plurality 
of terminals accessible by the outgoing terminals 
of said links, means individual to each said Sub 
scriber line for causing an outgoing terminal of a 
link to automatically connect to one of the ter 
minals of a central office line, an impulse dial 
on each said subscriber line, means responsive 
to dial impulses for causing an outgoing ter 
minal of a link to connect to another terminal 
of a particular one of said central office lines, 
said last of said terminals being normally 
marked busy, means controlled over an estab 
lished connection to one of said central office 
lines for removing said normal busy condition 
whereby a directively established connection to 
a central office line may be completed. 

6. In a telephone system, subscriber Stations, 
certain of said stations known as key stations 
being equipped with means to Operate a differ 
ential relay included in circuits which may be 
temporarily connected to said stations, others 
of said stations being not so equipped, link cir 
cuits through which said stations may be inter 
connected, a differential relay in each said link 
circuit, switches for interconnecting said lines 
via said links under subscriber station control, 
cential office lines each having a plurality of 
terminals, means in said links responsive to said 
differential relay for automatically selecting an 
idle one of said central office lines, each Said 
central office line having therein a differential 
relay responsive to substation control, means 
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for causing said links to directively approach 
another of said terminals of a central office line, 
said last terminal being normally busy, and 
means responsive to Said central office line dif 
ferential relay for removing said normal busy 
condition. Whereby a directively established Con 
nection to a central office line may be completed. 

7. In a telephone System, Subscriber stations, 
certain of said stations known as key stations 
being equipped with means to operate a dif 
fei'ential relay included in circuits which may 
bte temporarily connected to said stations, others 
of said Stations known as keyleSS Stations being 
not so equipped, link circuits through which 
said stations may be interconnected, each Said 
link having an incoming and an outgoing ter 
minal and a differential relay controlled Over 
the incoming terminal thereof, Switches for in 
terconnecting said lines via said links under 
substation control, central office ines each hav 
ing a plurality of terminals accessible to the 
outgoing terminals of said link circuits and a 
plurality of terminais accessible to the incoming 
terminals of said link circuits, means in Said 
lines responsive to the said differential relay 
therein for automatically selecting an idle one 
of said central office lines over an outgoing link 
terminal, means for causing Said links to di 
rectively approach another of Said terminals of 
a central office line by Way of the outgoing ter 
minal of said link, a differential relay in each 
of said central office lines, means responsive to 
the said central office line differential relay for 
connecting one of said links to said central of 
fice line Gwer the incoming terminal of the Said 
link circuit, and one of said terminals of the 
Said central office line accessible theireto, means 
simultaneously responsive to said central office 
line circuit differential relay for interrupting the 
talking circuit to said central office, for placing 
a holding condition on said central office line 
and for rendering said directively approachable 
terminal of Said central office line circuit acces 
Sible. 

8. In a telephone System, Subscriber Stations 
certain of said stations known as key stations 
being equipped With means to Operate a differ 
ential relay included in circuits which may be 
temporarily connected to said Stations, others 
of said stations known as keyless stations being 
not so equipped, link circuits through which 
said stations may be interconnected, each said 
link having an incoming and an outgoing ter 
minal and a differential relay controlled over 
the incoming terminal thereof, Switches for in 
terconnecting Said lines via said links under 
Substation Control, Central Office lines each hav 
ing a plurality of terminals accessible to the 
outgoing terminals of said link circuits and a 
plurality of terminals accessible to the incom 
ing terminals of said link circuits, means in 
Said lines responsive to the said differential relay 
therein for autoimatically Selecting an idle one 
of said central office ines over an outgoing link 
terminal, means for causing Said links to di 
rectively approach another of said terminals 
of a central office line by way of the outgoing 
terminal of Said link, a differential relay in each 
of said central office lines, means responsive to 
the said central office line differential relay for 
connecting one of Said links to said central Of 
fice line over the incoming terminal of the Said 
link circuit, and one of said terminals of the 
said central office line accessible thereto, means 
simultaneously responsive to said central of 
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fice line circuit differential relay for interrupting 
the talking circuit to said central office, for plac 
ing a holding condition on said central office line 
and for rendering said directively approach 
able terminal of said central office line circuit 
accessible, means for thereafter extending said 
link circuit by its outgoing terminal to either 
a key station or a keyless station, means respon 
Sive to the answer of said last called station for 
restoring Said interrupted talking circuit and 
for removing said holding condition, alterna 
tively means responsive to the seizure of said 
central office line over its said directively ap 
proachable terminal for restoring said inter 
rupted talking circuit and for removing said 
holding condition, and means thereafter re 
sponsive to said differential relay for connecting 
another of said links to said central office line 
over the incoming terminal of the Said link and 
One of said terminals of the Said central office 
line accessible thereto. 
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9. In a telephone system, subscriber lines each 
having a station circuit Connected thereto, cer 
tain of said station circuits having manually op 
erable means therein for operating a normally 
inoperative relay in a circuit which may be tem 
porarily connected to said subscriber lines asso 
ciated thereWith, central office lines, cross-bar 
switches comprising coordinate rows of sets of 
permanently paired contacts for interconnecting 
said lines, link circuits for completing intercon 
nections of subscriber lines and interconnections 
of Subscriber lines and central office lines, each 
said link and each said central office line circuit 
including therein a normally inoperative relay re 
Sponsive to said manually operable means in said 
certain of said station circuits, means operative 
on a calling station call When Said associated 
subscriber line has been extended through said 
cross-bar Switch to one of Said links and respon 
sive to the operation of said normally inopera 
tive relay therein for automatically operating said 
cross-bar switches to extend said link to the 
first idle one of said central office lines, means 
operative on a calling station call when said as 
Sociated subscriber line has been extended 
through said cross-bar switch to one of said links 
and responsive to directive operation of said call 
ing station circuit for extending said link to 
a particular one of said central office lines, said 
central office lines presenting a bar to such di 
rectively established connections under normal 
conditions, means under control of other connec 
tions to said particular central office line for re 
moving said bar whereby said particular central 
office line is rendered accessible to said directive 
ly established calls, said last means being con 
trolled by said normally inoperative relay in said 
central office line circuit, means operative on an 
established connection from one of said sub 
Scriber line and link circuit connections estab 
lished either automatically or directively and re 
Sponsive to said central office line circuit nor 
mally inoperative relay for extending said cen 
tral cffice line circuit through said cross-bar 
switches to another of said link circuits, and 
means for thereafter extending said other of said 
link circuis through said cross-bar switches to 
another of said subscriber line stations as a called 
line. 

10. In a telephone system, subscriber lines 
each having a station circuit connected thereto, 
certain of said station circuits having manually 
operable means therein for operating a normally 
inoperative relay in a circuit which may be tem 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

15 
porarily connected to said subscriber lines asso 
ciated therewith, central office lines, cross-bar 
Switches comprising coordinate rows of sets of 
permanently paired contacts for interconnecting 
said lines, link circuits for completing intercon 
nections of Subscriber lines and interconnection 
of Subscriber lines and central office lines, each 
said link and each said central office line circuit 
including therein a normally inoperative relay 
responsive to Said manually operable means in 
Said certain of said station circuits, means oper 
ative on a calling station call when said associ 
ated Subscriber line has been extended through 
Said CrOSS-bar Switch to one of said links and re 
Sponsive to the operation of said normally inop 
erative relay therein for automatically operating 
said CrOSS-bar switches to extend said link to the 
first idle one of said central office lines, means 
Operative on a calling station call when said as 
sociated Subscriber line has been extended 
through said cross-bar Switch to one of said links 
and responsive to directive operation of said 
calling station circuit for extending said link 
to a particular one of said central office lines, 
Said central office lines presenting a bar to such 
directively established connections under nor 
mal conditions, means under control of other 
Connections to said particular central Office line 
for removing said bar whereby said particular 
central office line is rendered accessible to said 
directively established calls, said last means be 
ing controlled by said normally inoperative relay 
in Said central office line circuit, means opera 
tive on an established connection from one of 
Said Subscriber line and link circuit connections 
established either automatically or directively 
and responsive to said central office line circuit 
normally inoperative relay for extending said 
central office line circuit through said cross-bar 
Switches to another of said link circuits, means 
for thereafter extending said other of said link 
circuits through said cross-bar switches to an 
Other of Said Subscriber line stations as a called 
line, means in said central office line circuit si 
multaneously responsive to said last-mentioned 
operation of said central office line circuit nor 
mally in Operative relay to disable the talking cir 
cuit over said central office line and to place a 
holding condition thereon, and means respon 
Sive to the answer of said called station to re 
move Said holding condition and to reenable said 
talking circuit over said central office line. 

11. In a telephone System, subscriber lines each 
having a station circuit connected thereto, cer 
tain of Said station circuits having manually oper 
able means therein for operating a normally in 
operative relay in a circuit which may be tem 
porarily connected to said subscriber lines asso 
ciated therewith, central office lines, cross-bar 
Switches comprising coordinate rows of sets of 
permanently paired contacts for interconnecting 
Said lines, link circuits for completing intercon 
nections of Subscriber lines and interconnection 
of Subscriber lines and central office lines, each 
Said link and each said central office line circuit 
including therein a normally inoperative relay 
responsive to said manually operable means in 
Said certain of said station circuits, means oper 
ative On a calling station call when said asso 
ciated Subscriber line has been extended through 
Said Cross-bar Switch to one of said links and re 
Sponsive to the operation of said normally inoper 
ative relay therein for automatically operating 
Said Cross-bar switches to extend said link to the 
first idle one of Said central office lines, means 
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Operative on a calling station call when said 
asSociated Subscriber line has been extended 
through said CrOSS-bar switch to one of said links 
and responsive to directive operation of said call 
ing station circuit for extending said link to a 
particular one of said central office lines, said 
central office lines presenting a bar to such direc 
tively established connections under normal con 
ditions, means under control of other connections 
to said particular central office line for removing 
Said bar whereby said particular central office line 
is rendered accessible to said directively estab 
lished calls, said last means being controlled by 
Said normally inoperative relay in said central 
Office line circuit, means operative on an estab 
lished connection from one of said subscriber 
line and link circuit connections established either 
automatically or directively and responsive to said 
central office line circuit normally inoperative 
relay for extending said central Office line circuit 
through said Cross-bar switches to another of said 
link circuits, means for thereafter extending said 
other of said link circuits through said cross-bar 
Switches to another of said subscriber line sta 
tions as a called line, means in said central office 
line circuit simultaneously responsive to said last 
mentioned operation of said central office line 
circuit normally inoperative relay to disable the 
talking circuit over said central office line and to 
place a holding condition thereon, and means 
responsive to the answer of said called station to 
remove Said holding condition and to reenable 
Said talking circuit over said central office line 
Whereby a three-way connection is established 
between said central office line, said calling line 
Which has gained access to said central office line 
either automatically or directively and said called 
line. 

12. In a telephone Systein, a plurality of sta 
tions, each equipped with a key for grounding one 
Conductor of said station circuit and each 
equipped with a dial, a selector-connector respon 
Sive both to Said keys and said dials, a group of 
trunks outgoing from said selector-connector, 
means responsive to key control for causing said 
selector-connector to automatically select the 
first idle one of said trunks and means for barring 
acceSS to said trunks when said selector-connector 
is under Control of said dials. 

13. In a telephone System, a plurality of sta 
tions, each equipped with a key for grounding one 
Conductor of said station circuit and each 
equipped With a dial, a selector-connector, a group 
of trunks outgoing from said selector-connector, 
a differential relay in said selector-connector re 
Sponsive to said keys and means responsive there 
to for Calsing Said selector-connector to auto 
matically select the first idle one of said trunks, 
and means for barring access to said trunks when 
said selector-connector is operated under dial 
control. 

14. In a telephone System, a plurality of sta 
tions, each equipped With a key for grounding one 
Conductor of said station circuit and each 
equipped With a dial, a selector-connector, groups 
of lines outgoing therefron, a differential relay 
in said selector-connector responsive to said sta 
tion keys for causing said selector-connector to 
automatically select the first idle one of a given 
group of Said outgoing lines and means for barring 
access to the lines of said given group when said 
selector-connector is mOved under dial control 
to Said group. 

15. In a telephone System, a plurality of sta 
tions each equipped with a key for grounding 
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One conductor cf Said station circuit and each 
equipped with a dial, a selector-connector ar 
ranged to step in One direction to Select a group 
and in another direction to select a line in that 
group, a differential relay in Said Selector-con 
nector responsive to said station keys for caus 
ing Said SelectOir-connector to automatically per 
form both its group hunting and line Selecting 
movements to select the first idle terminal of a 
particular group, and means for preventing the 
line selecting movement of said selector-con 
nector When set under dial control to Said par 
ticular group. 

16. In a telephone system, a trunk line circuit 
having a plurality of terminals, a first terminal 
extending to a distant point, a Second, a third 
and a fourth terminal accessible to subscribers, a 
fifth and a Sixth terminal extensible to Sub 
Scribers, means in Said trunk circuit responsive 
to Subscriber control over Said Second to sixth 
terminals inclusive for rendering first said fifth 
terminal active or alternatively if said fifth ter 
minal is busy then said Sixth terminal active. 

17. In a telephone system, a plurality of sub 
Subscribers’ stations, a plurality of trunk line cir 
cuits each extending in one direction to a cen 
tral office, each said trunk line circuit being ac 
ceSSible to Said SubScribers' Stations, each said 
trunk line circuit having a plurality of terminals 
extensible to said subscribers' stations, means in 
each of said trunk line circuits under control of 
any one of Said stations connected thereto for 
operating an idle one of Said extensible termi 
nals. 

18. In a telephone Systern, a plurality of sub 
scribers' stations each provided with a local key 
for grounding One Side of the Station line cir 
cuit, a plurality of trunk line circuits extending 
in One direction to a central office, each said 
trunk line circuit being accessible to said sub 
Scribers' Stations and extensible to said subscrib 
ers' stations, a differential relay in each of said 
trunk line circuits responsive to the operation 
of a Said local key at one of said subscribers' 
stations connected to said trunk line circuit, and 
means responsive to said differential relay for 
Opening an established talking path between 
Said central Office extension and said connected 
Subscriber's Station, for establishing a holding 
Connection. On Said central office extension and 
for preparing Said trunk line circuit for exten 
Sion to another of Said subscribers' stations. 

19. In a telephone system, a plurality of sub 
Scribers' stations each provided with a local key 
for grounding one side of the station line circuit, 
a plurality of trunk line circuits extending in one 
direction to a central office, each said trunk line 
circuit being accessible to said subscribers' sta 
tions and extensible to said subscribers' sta 
tions, a differential relay in each of said trunk 
line circuits responsive to the operation of a said 
local key at One of said Subscribers' stations con 
nected to said trunk line circuit, means respon 
sive to Said differential relay for opening an es 
tablished talking path between said central of 
fice extension and for preparing said trunk line 
circuit for extension to another of said sub 
Scribers' Stations, and means responsive to the 
Completed extension of said trunk line circuit to 
Said other one of said subscribers' stations for 
reestablishing Said opened talking connection 
and for releasing Said holding connection. 

20. In a telephone system, a plurality of sub 
Scribers' stations each provided with a local key 
for grounding one side of the station line cir 
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cuit, a plurality of trunk line circuits extending 
in one direction to a central office, each said 
trunk line circuit being accessible to Said Sub 
Scribers' stations and extensible to said Subscrib 
ers' stations, a differential relay in each of said 
trunk line circuits responsive to the operation of 
a said local key at One of Said Subscribers' sta 
tions connected to Said trunk line circuit, means 
responsive to Said differential relay for opening 
an established talking path between said cen 
tral office extension and for preparing said trunk 
line circuit for extension to another of said Sub 
scribers' stations for releasing said differential 
relay. 

21. In a telephone System, a plurality of sub 
scribers’ stations, certain of said stations each 
being provided with a local key for grounding 
One side of the station line circuit, a plurality of 
trunk line circuits extending in one direction to 
a central Office, each said trunk line circuit be 
ing accessible to said subscribers' stations and 
extensible to said Subscribers' stations, a two 
winding differential relay in each of said trunk 
line circuits responsive to the operation of a said 
local key at one of Said Subscribers' stations Con 
nected to Said trunk line circuit, and means re 
sponsive to Said differential relay for opening an 
established talking path between said central 
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office extension and said connected subscriber's 
station, for establishing a holding connection on 
said central office extension including one wind 
ing of said differential relay, and for preparing 
said trunk line circuit for extension to another 
of Said Subscribers' stations. 

22. In a telephone System, a plurality of Sub 
Scribers' stations, certain of said stations each 
being provided with a local key for grounding 
one side of the station line circuit, a plurality 
of trunk line circuits extending in One direction 
to a central office, each said trunk line circuit 
being accessible to said subscribers' stations and 
extensible to said Subscribers' stations, a two 
winding differential relay in each of said trunk 
line circuits responsive to the operation of a said 
local key at One of said Subscribers' stations con 
nected to said trunk line circuit, means respon 
sive to Said differential relay for opening an 
established talking path between said central of 
fice extension and said connected subscriber's 
station, for establishing a holding connection on 5 
said central office extension including One Wind 
ing of Said differential relay, and for preparing 
said trunk line circuit for extension to another 
of said subscribers” station, and means respon 
sive to the completed extension of said trunk line 
circuit to said other One of said subscribers' 
stations for releasing said differential relay. 

23. In a telephone system, a plurality of sub 
Scribers' Stations, certain of said stations each 
being provided with a local key for grounding 
One side of the station line circuit a plurality of 
trunk line circuits extending in one direction 
to a central office, Switching mechanism com 
prising line finder and selector-connector com 
binations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said subscribers' stations hav 
ing a line circuit terminating in said line finder 
bank terminals and said selector-connector bank 
terminals, each of said trunk line circuits having 
extensions terminating in said line finder bank 
terminals and Said Selector-connector bank ter 
minals, each said trunk line circuit having a dif 
ferential relay responsive to the operation of a 
said local key at one of said subscribers' stations 
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connected to Said trunk line circuit, and means 
in said trunk line circuit responsive to said dif 
ferential relay for opening an established talking 
path between said central office extension and 
said connected Subscriber's station for establish 
ing a holding connection on said central office 
extension and for rendering a terminal of said 
trunk line circuit in said line finder bank active. 

24. In a telephone system, a plurality of sub 
scribers' stations, certain of said stations each 
being provided with a local key for grounding 
One side of the station line circuit, a plurality 
of trunk line circuits extending in one direction 
to a central office, switching mechanism com 
prising line finder and Selector-connector combi 
nations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said Subscribers' stations hav 
ing a line circuit terminating in said line-finder 
bank terminals and said selector-connector bank 
terminals, each of said trunk line circuits having 
extensions terminating in Said line finder bank 
terminals and Said Selector-Connector bank ter 
minals, each said trunk line circuit having a 
differential relay responsive to the operation of 
said local key at One of said subscribers' stations 
connected to said trunkline circuit, means in said 
trunk line circuit responsive to said differential 
relay for opening an established talking path be 
tween said central office extension and Said con 
nected subscriber's station, for establishing a 
holding connection on said central office exten 
sion and for rendering a terminal of said trunk 
line circuit in Said line finder bank active, a 
differential relay in each of said Selector-connec 
tors responsive to the operation of said local key 
at one of said subscribers” stations, means respon 
sive to a connection established from one of said 
Subscribers' stations by one of said line finders 
for rendering said last differential relay effective, 
and means responsive to a connection established 
from one of Said trunk line circuits by one of 
Said line finders for rendering Said last differen 
tial relay ineffective, said last differential relay 
when effective operating means in said associated 
Selector-connector for causing Said Selector-con 
nector to automatically select an idle one of said 
trunk line circuits. 

25. In a telephone system, a plurality of sub 
scribers' stations, certain of said stations each 
being provided with a local key for grounding 
one side of the station line circuit, a plurality of 
trunk line circuits extending in one direction to 
a central office, SWitching mechanism compris 
ing line finder and selector-connector combina 
tions for extending connections from line-finder 
bank terminals to selector-connector bank termi 
nals, each of said subscribers' stations having a 
line circuit terminating in said line-finder bank 
terminals and Said Selector-connector bank ter 
minals, each of Said trunk line circuits having 
extensions terminating in Said line-finder bank 
terminals and said selector-connector bank ter 
minals and Said Selector-connector having means 
to differentiate between a connection extended 
thereto by its associated line finder from one of 
said subscribers' stations or from one of said 
trunk line circuits, a differential relay in each 
of said selector-connectors rendered effective by 
said last means on a connection extended from 
one of said Subscribers' stations, said differential 
relay being responsive to the operation of said 
local key at Said station, and means responsive 
to said differential relay to cause said selector 
connector to automatically select an idle one of 
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said trunk line circuits terminating in Said Selec 
tor-connector bank terminals. - 

26. In a telephone system, a plurality of Sub 
scribers' stations, certain of said stations each 
being provided with a local key for grounding 
one side of the station line circuit, a plurality 
of trunk line circuits extending in one direction 
to a central office, Switching mechanism com 
prising line finder and Selector-connector Combi 
nations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said Subscribers' stations hav 
ing a line circuit terminating in Said line-finder 
bank terminals and said selector-connector bank 
terminals, each of said trunk line circuits. hav 
ing extensions terminating in Said line-finder 
bank terminals and said selector-connector bank 
terminals, each said selector connector having 
means to differentiate between a connection ex 
tended thereto by its associated line finder fron 
one of said subscribers' stations or from Oile ul 
said trunk line circuits, a differential relay in 
each of said selector-connectors rendered ef 
fective by said last means on a connection ex 
tended from one of said subscribers' stations, said 
differential relay being responsive to the Opera 
tion of said local key at Said station, means re 
sponsive to said differential relay to cause Said 
Selector-connector to automatically select an idle 
one of said trunk line circuits terminating in 
said selector-connector bank terminals, and 
means responsive to a directive operation of Said 
Selector-connector for rendering said differ 
ential relay thereafter ineffective. 

27. In a telephone system, a plurality of Sub 
scribers' stations, certain of said stations each 
being provided with a local key for grounding 
one side of the station line circuit, a plurality 
of trunk line circuits extending in One direction 
to a central office, switching mechanism com 
prising line-finder and selector-connector com 
binations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said subscribers' stations hav 
ing a line circuit terminating in said line-finder 
bank terminals and said selector-connector bank 
terminals, each of said trunk line circuits having 
extensions terminating in said line-finder bank 
terminals and Said Selector-Connector bank ter 
minals, each said selector connector having a dif 
ferential relay responsive to the operation of a 
local key in a connection from one of said Sub 
scribers' stations, and means responsive to the 
operation and the subsequent release of a Said 
differential relay for causing the aSSociated Se 
lector connector to automatically select an idle 
one of said trunk line circuits. 

28. In a telephone system, a plurality of Sub 
scribers' stations, certain of said stations each 
being provided with a local key for grounding 
one side of the station line circuit, a plurality of 
trunk line circuits extending in One direction 
to a central office, switching mechanism com 
prising line finder and selector-connector com 
binations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said Subscribers' Stations hav 
ing a line circuit terminating in said line-finder 
bank terminals and said Selector-connector 
bank terminals, each of Said trunk line circuits 
having extensions terminating in Said line 
finder bank terminals and said Selector-Connector 
bank terminals, a differential relay in each of 
said selector-connector circuits responsive to the 
operation of a local key at a connected Sub 
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station for causing the Said Selector-connector 
to automatically select an idle one of Said trunk 
line circuits, a differential relay in each of Said 
trunk line circuits responsive to the Operation of 
a local key at a connected SubStation and means 
to prevent the prolonged operation of One of Said 
local keys from operating a selector connector to 
automatically select an idle trunk line circuit and 
thereupon operate the differential relay of said 
selected trunk line circuit. 

29. In a telephone system a plurality of sub 
Scribers' Stations, certain of Said Stations each 
being provided With a local key for grounding 
one side of the station line circuit, a plurality 
of trunk line circuits extending in one direction 
to a central office, switching mechanism com 
prising line-finder and selector-connector com 
binations for extending connections from line 
finder bank terminals to selector-connector bank 
terminals, each of Said Subscribers' Stations hav 
ing a line circuit terminating in said line-finder 
bank terminals and said selector-connector bank 
terminals, each of Said trunk line circuits having 
extensions terminating in said line-finder bank 
terminals and said Selector-connector bank ter 
minals, a differential relay in each said selector 
connector circuit responsive to the operation of 
a local key at a connected substation for causing 
the said selector connector to automatically select 
an idle one of said trunk line circuits, a differ 
ential relay in each of said trunk line circuits 
reSpOn,Sive to the Operation of a local key at a 
connected substation for placing a hold condi 
tion on the said central office extension of Said 
trunk line circuit and for causing another ter 
minal of the said trunk line circuit to be ex 
tended by one of Said line finders to one of Said 
Selector connectors and means for preventing a 
single operation of one of said local keys from 
efectively operating more than one of said dif 
ferential relays in a serial connection involving 
both a selector-connector circuit and a trunk 
line circuit. 

30. In a telephone system, a plurality of sub 
scribers' stations, certain of said stations each 
being provided With a local key for grounding one 
side of the station line circuit, a plurality of 
trunk line circuits extending in One direction 
to a central office, switching mechanism compris 
ing line-finder and selector-connector combina 
tions for extending connections from line-finder 
bank terminals to selector-connector bank ter 
minals, each of said subscribers' stations having 
a line circuit terminating in said line-finder 
bank terminals and said selector-connector bank 
terminals, each of said trunk line circuits hav 
ing extensions terminating in said line-finder 
bank terminals and said selector-connector-bank 
terminals, a differential relay in each said selec 
tor-connector circuit responsive to the operation 
of a local key at a connected substation for caus 
ing the said selector-connector to automatically 
Select an idle one of said trunk line circuits, a 
differential relay in each of said trunk line cir 
cuits responsive to the operation of a local key 
at a connected substation for placing a hold 
condition on the said central office extension of 
Said trunk line circuit and for causing another 
terminal of the said trunk line circuit to be ex 
tended by One of said line finders to one of said 
Selector connectors and an additional relay in 
each of Said selector-connector circuits for ren 
dering said differential relay effective upon its 
release, whereby the differential relay operating 
Condition is prevented from being present on 
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the terminals of a selector connector upon the 
automatic selection of a trunk line circuit, 

31. In a telephone system, a plurality of sub 
scribers' stations, certain of said stations each be 
ing provided with a local key for grounding one 
side of the station line circuit, a plurality of 
trunk line circuits extending in one direction to 
a central office, switching mechanism compris 
ing line-finder and selector-Connector combina 
tions for extending connections from line-finder 
bank terminals to selector-connector bank ter 
minals, each of said subscribers' stations having 
a line circuit terminating in said line-finder bank 
terminals and Said Selector-connector bank ter 
minals, each of said trunk line circuits having 
extensions terminating in said line-finder bank 
terminals and Said Selector-Connector bank ter 
minals, a differential relay in each said selector 
connector circuit responsive to the operation of 
a local key at a connected substation for caus 
ing the said selector connector to automatically 
select an idle one of said trunk line circuits, a 
differential relay in each of said trunk line cir 
cuits responsive to the operation of a local key 
at a connected substation for placing a hold con 
dition on the said central office extension of said 
trunk line circuit and for causing another ter 
minal of said trunkline circuit to be extended by 
One of said line finders to One of said selector 
connectors and a relay in each said selector-con 
nector circuit responsive to the operation of the 
associated differential relay for delaying the said 
automatic response of said selector connector 
until the Subsequent release of the said differen 
tial relay. 

32. In a telephone system, a plurality of sub 
scribers' stations, certain of said stations each be 
ing provided with a local key for grounding one 
side of the station line circuit, a plurality of 
trunk line circuits extending in one direction to a 
central office, Switching mechanism comprising 
line-finder and Selector-connector combinations 
for extending connections from line-finder bak 
terminals to selector-connector bank terminals, 
each of said subscribers' stations having a line is 
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circuit terminating in said line-finder bank ter 
minals and said selector-ConnectOr bank termi 
nals, each of said trunk line circuits having ex 
tensions terminating in said line-finder bank ter 
minals and said selector-connector bank termi 
nals, a differential relay in each of said trunk line 
circuits responsive to the operation of One of said 
local keys at a connected one of said stations for 
placing a hold condition on the said central office 
extension of said trunk line circuit and for caus 
ing another terminal of the said trunk line cir 
cuit to be extended by one of said line finders 
to one of said selector connectors and means for 
thereafter dismissing said last selector connector. 

33. In a telephone system, a plurality of sub 
Scribers' stations, certain of said stations each 
being provided with a local key for grounding one 
side of the station line circuit, a plurality of trunk 
line circuits extending in one direction to a cen 
tral office, switching mechanism comprising 
line-finder and Selector-connector combinations 
for extending connections from line-finder bank 
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terminals to selector-connector bank terminals, 
each of said subscribers' stations having a line 
circuit terminating in Said line-finder bank ter 
minals and said selector-connector bank ter 
minals, each of said trunk line circuits having 
extensions terminating in said line-finder bank 
terminals and Said Selector-connector bank ter 
minals, a differential relay in each of said trunk 
line circuits responsive to the operation of one 
of Said local keys at a connected one of said sub 
stations for placing a hold condition on the said 
central office extension of said trunk line circuit 
and for causing another terminal of the said 
trunk line circuit to be extended by one of said 
line finders to One of said Selector connectors and 
means responsive to the release of the said con 
nected substation circuit for maintaining the said 
established hold condition and for releasing the 
said line finder and selector connector to which 
said other terminal of said trunk line circuit has 
been extended. 
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