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The present invention relates in general to 
automatic telephone systems and more in par 
ticular to small automatic telephone systems 

: which are adapted for use in rural communities. 
An automatic system of this type is generally . 
known as a community automatic exchange or 
C. A. X. In systems of this kind it is the usual 
practice to provide for multi-station party lines 
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having either bridged or grounded ringing cir 
cuits, or combinations of each, and the sub 
scribers are signalled by means of code ringing 
equipment. It is also customary to provide trunk 
ing facilities for extending connections to distant 
switching centers which may be either manual 
or automatic exchanges. The object of the in 
vention may be stated to be the provision of a 
new and improved telephone system of this char 
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acter. 
'One of the features of the invention relates 

to an improved link circuit comprising a non 
numerical line-finder switch for finding a call 
ing line, and a numerical connector switch for 
extending a connection to a called line, Or to an 
idle trunk line to a distant exchange. The link 
circuit is arranged to operate directly into a 
manual or automatic switching center without the 
use of a repeater. 
A further feature is in the arrangement used 

to provide a holding circuit for the link when a 
call is extended to a distant manual exchange or 
a distant automatic, exchange. The release of the 
link circuit is controlled by the operator, when a 
call is extended to a manual exchange, and by 
the called subscriber, when a callis extended to 
a distant automatic exchange. 
A still further feature of the invention relates 

to a news arrangement for assigning a different 
link circuit on successive calls by subscribers. 
The foregoing objects and features of this in 

vention together with others not specifically men 
tioned at this time will be described hereinafter 
With reference to the accompanying drawings, 
which show by means of the usual circuit dia 
grams sufficient of the apparatus involved to en 
able the invention to be readily understood. 

Referring to the drawings, Figs. 1, 2, and 3, 
when placed in alignment, show the equipment 
for extending a connection from a calling sub 
Scriber to a called subscriber. - Fig. 4, on the Same -- 
sheet with Fig. 3, shows the line equipment at a 
distant automatic exchange, together with addi 
tional relays required to hold the C. A.X. equip 
ment until the switches at the distant auto 
matic exchange have been released by the called 
Stubscriber. 

Considering the drawings more in detail, Fig. 1 
shows a full metallic common battery party line 
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and the associated line circuit at the C. A. X. 
The Subscriber's station. A represents one of a 
plurality of subscribers' stations that can be con 

nected to a line. A line may have as many as ten 
stations, divided ringing being used. This means 
that the subscribers are signalled by means of 
code ringing, half the ringers being connected 
from one side of the line to ground, and the 
other half being connected from the other side 
of the line to ground. It will be understood that 
various other types of lines may be connected to 
the C. A. X., such as individual lines and party 
lines with bridged ringers. Lines of this kind 
will be described later on in connection with 
the operation of the Systems. . 

Connections between the various subscribers' 
lines in the system and connections from a sub 
scriber's line to an outgoing trunk line are estab 
lished by means of finder connector links. One 
of these links is shown in Figs. 1, 2, and 3 of the 
drawings. It comprises a finder switch, Fig. 1, 
which is indicated by the designation Finder; a 
code-selecting switch and a connector Switch, 
Fig. 3, which are indicated by the designations 
Code switch and Connector, respectively. These 
switches are preferably rotary 25-point Switches 
and are similar to the switch disclosed in Patent 
1,693,027, granted to John Erickson, November 
27, 1928. These switches are of the step-by-step 
type in which the wipers move in a for Ward di 
rection only, and in which the wipers are ad 
vanced when the stepping magnet retracts its 
armature rather than when it attracts its arma 
ture. The link also comprises a number of relays 
which are shown in FigS. 1, 2, and 3, and a re 
peating coil shown in Fig. 2. 
The allotter circuit shown in Fig. 1, compris 

ing a start relay and two link selecting relays, 
controls the starting and selection of the finder 
connector link. The allotter is common to two 
link circuits in this particular System and is ar 
ranged to start both idile links to find a calling 
Subscribers' line or to start the idle ink if one 
of the links is busy. The allotter is also arranged 
to assign a different link circuit to find a calling 
subscriber's line circuit on successive calls. 
As mentioned hereinbefore, Fig. 4 shows a 

trunk line to a distant excaange terminating in 
a regular subscriber's line circuit which comprises 
the usual line, cut-off, and lock-out relays, to 
gether with a start relay and a battery-reversing 
relay. When a call is extended over the trunk 
line from the C. A. X., to the distant automatic 
exchange, the battery reversing relay is held 
Operated, thereby holding the link circuit in the 
C. A. X. in an Operated position. The release of 
the connection is under control of the called sub 
scriber at the distant automatic exchange. 
The operation of the system will now be de 

Scribed, it being assumed for this purpose that 
the Subscriber at Station. A desires to call a sub 
scriber at station B. - When the subscriber at 
station A removes his receiver a circuit is com 
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pleted for line relay . This circuit is from bat 
tery through the upper winding of line relay , 
through contacts 2 of cut-off relay. 2, line con 
ductor 28, station equipment A, line conductor 
29, lower winding of line relay f, armature 20 
of cut-off relay 2 to ground. Line relay oper 
ates, and at armature 23 it connects ground to 
the private normal conductor 3, thereby render 
ing the calling line busy in the banks of the con 
nector Switches. At contact 22, line relay I con 
nects the cut-off relay 2 to conductor 32 in the 
finder bank. This operation marks the line as 
calling to the banks of the finder switches, the 
other terminal of cut-off relay 2 being connected 
to battery. In addition, line relay f places 
ground on the allotter start conductor .30 at 
armature 24. , . . 
The ground potential applied to conductor 30 

causes the allotter start relay, 4 to energize. At 
arnature 33, allotter start relay 4 places battery 
on link #1 start conductor 40, and at armature 
35 places battery on link #2 start conductor Af. 
Start relay 4 also connects battery by way of 
armature 34, and the normally closed contacts 
of armature 37 on relay 5, to the upper winding 
of relays 5 and 6, to ground. In addition, battery 
is also connected by way of armature 39 through 
the lower portion of relay 6 to ground. Link #2 
selecting relay 6 does not operate because its 
windings are in opposition to each other. How 
ever, #1 link selecting relay 5 operates by way of 
the above described circuit and locks itself up to 
battery by way of armature 37. At armature 36, 
link-Selecting relay 5 opens part of the stopping 
circuit of the finder in link #2. 
The four conductors A, B, A and B, extending 

to link 2, are designated A, B, A, and B, re 
Spectively, eXtending to link ti, as is shown to 
the right of the allotter. The conductors desig 
nated A, B, A, and B of link #2 are reversed as 
they extend to link if 1 so that conductors A and 
B of link #2 connect to conductors A and Bf, 
respectively, of link iii.; also, conductors A and 
Bf of link #2 connect to conductors A and B, re 
Spectively, of link F1. The reason for this re 
versal in conductors between links #1 and #2 Will 
be understood from the detail description of the 
Operation. 
The placing of battery on the link-start con 

ductor 40, due to the operation of start relay 4 in 
the allotter, completes a circuit for start relay O 
in link #1, from battery on conductor 40, wind 
ing of start, relay - 0, armature 42, armature 43, 
conductor 44, bank contact 303 of the connector 
portion of the link , wiper 304, to ground. Relay 
to operates, and at armature 46 opens the stop 
ping circuit to the finder in link 2. At armature 
47, start relay to completes a circuit for the ro 
tary stepping magnet 7. This circuit is completed 
from battery at the rotary stepping magnet 7, ar 
mature 58, armature 47, armature 42, over two 
paths to the grounded conductor 44, one of which 
is through armature 48 on start relay O and the 
other of which is on armature 43 of Supervisory 
timer relay 5. In addition, at armature 45 start 
relay 0 also prepares a stopping circuit for the 
finder switch. This circuit includes the lower 
winding of switching relay 9, conductor B, arma 
ture 38 of the relay 6 of the allotter, conductor A, 
lower winding of stepping relay 8, and wiper 60 
of the finder switch. At armature 44, relay fo 
prepares a circuit which will be described later, 
and at armature 43 completes a circuit for line 
relay 9, which includes resistance 50 and the up 
per winding of line relay 9. Line relay 9 oper 
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ates, and at arnature is completes a circuit for 
lock-pulse relay. 2 which may be traced from bat 
tery through the winding of lock-pulse relay 2, 
armature 5, armature 57 on relay 7, to the nor 
mally closed contacts controlled by armature 6, 
to ground. In response to the closing of this cir 
cuit the lock-pulse relay 2 operates and at ar 
mature 52 completes a circuit for the operation 
of release relay 6. At armature 53, lock-pulse 
relay 2 completes a locking circuit for itself by 
way of resistance 62 and armature 5. In re 
Sponse to the operation of release relay 6, auxil 
iary release relay is operated over the follow 
ing circuit: ground at the normally closed con 
tacts controlled by armature 6, contacts at ar 
mature 54, conductor 72, armature 22, arma 
ture 23, conductor T, winding of auxiliary re 
lease relay 7, to battery. Another path for the 
circuit for relay T may also be traced by way of 
contact 63 of reverting call relay ft. Auxiliary 
release relay operates, and at armature 56 
grounds the interrupter start lead by way of ar 
nature foll, conductor 69, armature 25, and at 
armature f00 places a ground potential on con 
ductor 9. At armature 55 it connects the super 
visory timer relay 5 to the time-pulse conduc 
tOr TTP. 
The timing equipment momentarily grounds 

conductor TP at the beginning of each timing 
cycle and completes a circuit for supervisory timer 
relay 5 over the following path: conductor TP, 
normally closed contacts controlled by armature 
64, armature 55, armature 65, conductor 66, ar 
mature 24, conductor 68, winding of supervisory 
timer relay 5, to battery. Relay f s operates and 
completes a locking circuit for itself at armature 
64 and its front contact; replaces the ground at 
the normally closed contacts controlled by arma 
ture 6 to the CO conductor from the timer, 
which is grounded during the timing cycle, at ar 
mature 6 and its front contact; and at arma 
ture 43 opens the circuit of start relay 0, to pre 
vent the link from being seized during the ring 
ing period On reverting calls. The ground poten 
tial is maintained on the cut-off conductor CO 
for at, least two minutes. After this period of 
time has elapsed and the calling subscriber has 
not dialled, or if the called subscriber has not 
answered, or if there is a permanent on the line 
which would cause the operation of the equip 
ment, the ground is removed from conductor CO. 
When this occurs all relays locked to the CO con 
ductor will release thereby causing the entire link 
to restore to normal. 
The operation that has taken place has been 

due to the grounding of the start conductor 40, 
and it should be understood that the same opera 
tions have taken place in link #2. By referring 
back to the operation of the rotary magnet 7, a 
description will be given of the stepping action 
of the finder switch portion of the link #1 in its 
search for the calling line. 
" In response to the operation of the rotary mag 
net , contacts 04 are closed and stepping relay 
8 is energized. The energization of the rotary 
magnet also prepares for the advancement of 
wipers 60,02, and 03, to the next bank contacts 
of the finder switch. This action takes place be 
cause of the operation of stepping relay 8, which 
at armature 58 opens the operating circuit of 
rotary magnet , thereby causing the advance 
ment of the wipers to the next set of bank con 
tacts. At armature 04, rotary magnet 7 also 
opens the circuit for the stepping relay 8, which 
falls back and at armature 58 again completes 
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the energizing circuit for rotary magnet . The 
interaction between stepping relay 8 and rotary 
magnet T continues, thereby advancing the wipers 
60, O2, and 103, over the bank contacts of the 
finder switch. 
When the wipers encounter the bank contacts 

of the calling line, a circuit is completed from 
battery at the winding of cut-off relay 2, arma 
ture 26, armature 22 of the operated line relay 
l, conductor 32 and its associated bank con 
tact, wiper 60, lower winding of stepping relay 
8, conductor A, armature 38, conductor B, lower 
winding of switching relay 9, armature 45, to 
ground. Cut-off relay 2 in the line circuit, step 
ping relay 8, and switching relay 9, all operate 
in series. The operation of stepping relay 8 pre 
vents further advancement of the wipers be 
cause the circuit for the rotary magnet is held 
open at armature 58. Switching relay 9 locks 
up from battery by way of its upper winding, 
armature O5, armature fos, arnature and lower 
contact 54, armature 6, to ground on the cut 
of conductor CO. At armature foll, Switching 
relay 9 places a ground potential on conductor 
30 of the allotter to maintain start relay 4 in an 
energized position. This circuit is completed 
to maintain start relay 4 of the allotter in an 
operated position until start relay 0 in the link 
falls back, due to the opening of armature 2 
by the operation of switching relay 9. It should 
be noted that the ground potential which is used 
in the locking circuit for switching relay 9 also 
extends by way of armature 108 and wiper 60 
of the finder switch to the cut-off relay 2 in the 
line circuit. When switching relay 9 operates 
and closes armature and contact 08 to insure 
the operation of cut-off relay 2, stepping relay 
8 releases slowly because of the ground poten 
tial connected to both sides of the lower wind 
ing over the following circuit: ground on cut 
off conductor CO, armature 6, armature 54 and 
its front contact, armature 08, lower winding of 
stepping relay 8, conductor A, armature 38, con 
ductor B, lower winding of relay 9, arnature 45 
to ground. This slow action in releasing of 
stepping relay 8 prevents contacts 58 from clos 
ing before start relay to has had time to fall 
back. Switching relay 9 also connects the Sub 
scriber’s line conductors 28 and 29 through 
to the line relay 9 in the link circuit, by way 
of its armatures 09 and 0. 

Referring back to the operation of cut-off re 
lay 2 of the line circuit, it will be noted that at 
armatures 20 and 2 line relay 2 is disconnected 
from the subscriber's line conductors 28 and 29. 
However, battery and ground potential is now 
supplied to the calling subscriber by way of the 
winding of line relay f 9 of the link #1. At 
armature 27, relay 2 completes a locking circuit 
for itself by way of the grounded conductor 
32, and when line relay falls back, this ground 
potential is extended by way of armature 23 of 
line relay to the private normal conductor 
3, to maintain a busy condition on the connector 

In addition, cut-off relay 2 at 
armature 20, completes an energizing circuit for 
lockout relay 3. Lockout relay 3 on energizing, 
opens the initial operating circuit for Cut-Off 
relay 2 at armature 26, and at armature 25 opens 
a point in the start circuit over conductor 30 
to the allotter. 

Referring back to the start relay O in the link 
whose circuit was opened by the operation of the 
switching relay 9. Relay O. falls back and at 
armature 4 removes ground potential from the 

3 
start conductor 30, which allows relay 4 in the 
alloter to deemergize. In addition, start relay fo, 
upon falling back, opens the circuit at armature 
45 through the lower winding of switching relay 
9 which is of no avail because relay 9 is locked 
in an energized position by way of its upper 
winding. It prepares a stopping circuit for the 
finder in link #2 at armature 46; it prevents 
the operation of the rotary magnet after step 
ping relay 8 is released at armature 47; and at 
armature 49 prepares a circuit for the pick-up 
pulse from the code interrupter. The removal 
of ground from the upper winding of line relay 
9, due to the deemergization of start relay fo, 

does not affect relay 9 at this time, because it 
is held in an operated position over a circuit 
including both of the windings and the calling 
subscriber's station. 
A description will now be given of what hap 

pens in the allotter circuit in response to the 
restoration of start relay 4. At armatures 33 
and 35 start relay 4 removes the battery po 
tential from the start conductors 40 and 4 
of links F1 and #2, respectively. Since link 
#1 has already been positioned and is con 
nected to a calling line, the removal of battery 
from link start conductor 40 is of no conse 
quence. 
link start conductor 4 causes link #2 to cease 
Operating. The relays in link #2 are restored 
to their normal position. However, it might be 
well to point out that the wipers controlled by 
the rotary magnet in link #2 remain engaged 
with the bank contacts of the finder to which 
they were positioned in response to the last de 
energization of the rotary magnet. In other 
words, the wipers of the finder switch do not have 
a normal or "home' position, and therefore, re 
? in engagement with the set of bank con 
aCS. 
Referring again to the release of start relay 

4 of the allotter, it will be noted that at arma 
ture 34 battery is removed from the lower wind 
ing of link #2 selecting relay 6. Relay 6 now 
operates by way of a circuit including its upper 
winding and armature 37 since there is no cur 
rent flowing in the opposing lower winding. At 
arnature 38, relay 6, opens the stopping circuit 
for link 1 by disconnecting the A and B con 
ductors, and at armature 39 prepares a circuit 
for the lower winding of link #1 selecting 
relay 5. 

If another subscriber in the C. A. X makes a 
call, a line relay similar to line relay of the 
line circuit shown in Fig. 1 operates and grounds 
the allotter start conductor 30, causing the op 
eration of start relay 4. Start relay 4 again 
connects battery to conductors 40 and 4 to start 
both finders, and at armature 34 closes a circuit 
to the lower winding of link #1 selecting relay 5. 
This causes relay 5 to release. With relay 5 in 
its normal position, and relay 6 operated, the 
start relay in link #2, which is the same as the 
start relay 0 in link #1, will open the stopping 
circuit for link #1. The stopping circuit for the 
finder in link #2 is now closed at armature 36 
of the allotter due to the restoration of relay 5, 
So that the calling line will be connected through 
link it.2 When it is found. When the Second call 
ing line has been found by the finder in link #2, 
start relay 4 of the allotter will restore to nor 
mal. When relay 4 releases, battery is removed 
from the upper winding of link #2 selecting re 
lay 6, thereby causing relay 6 to restore to its 
normal position. With link selecting relays 5 

However, the removal of battery from 
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and 6 in their normal positions, the allotter is 
again in a position to assign link #1 to a calling 
line. With an allotter circuit of this kind, a dif 
"ferent link will be assigned to the calling lines on 
successive calls. 
When the link #1 was first seized and relay fo 

operated, among other Operations already ex 
plained, release relay 6 and auxiliary release 
relay f T were operated. At armatures 00 and 

a ground potential was applied to conductor 
91, by the operation of relays 6 and T, and at 
armature 56 ground was extended by way of ar 
mature 0 , conductor 69, armature 25, to the 
interrupter start conductor to start the code in 
terrupter machine. The ground potential ap 
plied to conductor 86 at armature - 2 has no 
effect at this time. However, the ground poten 
tial applied to conductor 9 by the closing of ar 
matures foo and if completes a circuit Over One 
path including the wiper 309 of the code switch 
and its associated bank contact and the lower 
winding of unit series relay 20 by Way of Con 
ductor 26. The circuit over the other path in 
cludes the wiper 305 of the connector Switch and 
its normal or home bank contact, conductor 27, 
and the upper winding of the tens series relay 
208 to battery. The operation of the tens series 
relay 208 connects the dial tone to the calling 
subscriber's line over the following path: dial 
tone conductor DT, armature 28, condenser, ar 
mature 227, armature 237, upper right-hand 
winding of the repeating coil, armature 238, 
normally closed contacts controlled by armature 
24, lower winding of back-bridge relay 205 to 
ground. The dial tone is induced in the upper 
left-hand winding of the repeating coil over the 
upper line conductor to the calling subscriber. 
At armature 22, the tens series relay 208 pre 
pares a locking circuit for itself and at armature 
220 prepares a circuit for operating the rotary 
magnet 30 of the connector portion of link #1. 
The opening of contacts 2 9 by the relay 208 
opens a point in the restoring circuit for the ro 
tary magnet 30 which will be explained more in 
detail later. 
In response to the operation of unit Series re 

lay 20, auxiliary relay 2 is operated from 
ground at armature 224; a holding or locking 
circuit is prepared at armature 222 for the upper 
winding of relay 20; and at armature 223 a cir 
cuit is prepared for the ring cut-off relay 206 
which is effective only when the wipers of the 
connector switch are controlled by a calling Sub 
scriber who desires to make a call Over the trunk. 
Upon operating, auxiliary relay 2 disconnects 
the busy tone conductor BC from the link circuit 
at armature 258; prepares an operating circuit 
for the rotary magnet 302 of the code switch at 
armature 259; connects the busy relay 209 
through to the wiper 306 of the connector, there 
by preparing the line busy test at armature 260; 
at armature 26 opens a point in the circuit for 
restoring the wipers of the code switch to their 
normal or “home' position; and at armature 262 
opens a point in the circuit for the #1 pulse timer 
relay 4. ??? 
The link circuit now is in a position to receive 

the impulses transmitted in response to the Op 
eration of the calling device or dial by the calling 
subscriber. It will be assumed that the sub 
scriber at station. A desires to talk to the sub 
scriber at station B whose number is 45. It may 
be well to mention at this time, that the Sub 
scriber's line number consists of two digits. The 
first digit controls the connector Switrh in the 
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link circuit to select the line, and the second 
digit controls the code switch in the link to select 
the ringing code to be transmitted over the line. 
When the subscriber at station. A Operates his 

calling device for the first digit 4, the circuit for 
line relay 9 in the link is interrupted momen 
tarily four times by the impulse springs of the 
calling device in the usual and well known man 
ner. The operating circuit for line relay 9 is 
from ground, lower winding of relay 9, normally 
closed contacts controlled by armature i 3, con 
ductor , lower left-hand winding of the re 
peating coil, conductor f32, armature 0, wiper 
02 of the finder switch, conductor 29, substation 

A, conductor 28, wiper 03 of the finder switch, 
armature 09, conductor T6, upper left-hand 
winding of the repeating coil, conductor 78, nor 
mally closed contacts controlled by armature 4, 
upper winding of line relay 9, to battery. The 
line relay 9 is maintained in an operated posi 
tion Over this loop circuit, and each time this cir 
cuit is momentarily interrupted by the impulse 
springs of the calling device at station A, line 
relay 9 falls back and momentarily completes 
a circuit at the back contact of armature 5 and 
by this same action momentarily opens, the cir 
cuit to the lock-pulse relay 2. Each time relay 
2 falls back, a circuit is completed through the 
back contact of armature f 6 for operating the 
rotary magnet 30 of the connector switch and 
a holding circuit by way of the lower winding of 
the tens Series relay 208. This circuit is from 
ground on cut-off conductor CO, armature 6 of 
the timer relay fis, front contacts of armature 
5, back contacts of armature 6, conductor 9, 
Over one path including the front contacts of ar 
mature 22 and the lower winding of tens series 
relay 208 to battery; and over the other path in 
cluding armature 220, conductor 26, winding of 
rotary magnet 30, to battery. Series relay 208 
is maintained in Operated position over this cir 
cuit. The rotary magnet 30 upon operating, 
completes a circuit from ground, armature 33, 
conductor 8, armature 5 and its resting contact, 
resistance f5, armature , resistance 50, upper 
winding of line relay 9 to battery. Line relay 
9 is only partially energized over this circuit due 

to the resistances 50 and 5 and does not energize 
Sufficiently to operate its armature 5. The 
reason for this partial energizing circuit of relay 
f9 is provided so that the line relays will operate 
faster when its circuit, including the upper and 
lower windings, is closed again by the impulse 
springs of the calling subscriber's dial. When the 
impulse springs of the dial are closed again, line 
relay 9 operates and at armature 5 again com 
pletes the circuit from ground at the cut-off con 
ductor CO to the lock-pulse relay 2. Lock-pulse 
relay 2 upon energizing completes a locking cir 
cuit for itself at armature 53 by way of the re 
sistance 62 and armature 5 of the line relay, and 
at armature 6 and its back contact opens 
the circuit for the tens series relay 208 and the 
rotary magnet 30 of the connector. When the 
rotary magnet 30 falls back, wipers 304 to 308, 
inclusive, are advanced one step. In response to 
the dialing of digit 4, line relay 9 and lock-pulse 
relay 2 fall back four times thereby controlling 
the rotary magnet 30 so that its wipers 304 to 
308, inclusive, are advanced into engagement with 
the fourth set of bank contacts of the connector 
Switch. 

It should be noted that each time a circuit is 
completed for the rotary magnet the circuit is also 
completed to the lower winding of the tens series 
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relay 208. Relay 208 does not fallback each time 
the circuit is opened for the rotary magnet 30, 

O 

15 

20 

due to the fact that the copper sleeve around its 
core makes it slow to release. Auxiliary relay 6, 
which is maintained in an energized position from 
ground at armature 52 of the lock-pulse relay, 
is also a slow-to-release relay due to the sleeve 
around its core and does not fall back during the 
momentary interruption of the lock-pulse relay 2. 
When wipers 304-308, inclusive, of the con 

nector switch are advanced into engagement with 
the calling line in response to the first digit 
dialed, a battery potential would be encountered 
on conductor 34 if the line is idle, and a ground 
potential would be applied thereon if the called 
line is busy. The ground or battery potential, as 
the case may be, is applied from the line, circuit 
of the called subscriber's line. If the line is busy 
the ground potential on conductor 34 completes 
a circuit for the busy test relay 209 by way of 
wiper 306 of the connector switch, conductor 248, 
armature 260 and its front contact, winding of 
busy test relay 209 to battery. The busy test re 
lay operates at this time but the busy tone applied 
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to conductor BT by the tone relays is not con 
nected to the calling Subscriber's line until the 
release of auxiliary relay 2 after the code 
switch has been set by the dialling of the second 
digit. If the called line is idle, battery potential 
on 314 does not have any effect on the busy test 
relay, therefore it does not operate. However, 
the busy test relay is connected to the called line 
by way of armature 260 of the auxiliary relay 2 i? 
during the dialling period required to set the code 
Switch. 

After the first Series of impulses has been con 
pleted, the slow-to-release tens series relay 208 
falls back, and at armature 22 and its resting 
contact prepares the circuit for the rotary magnet 
302 of the code switch and the slow-to-release 
unit Series relay 20. In addition, dial tone is 
disconnected from the calling subscriber's line at 
armature 28; the circuit for restoring the wipers 
of the connector Switch to normal is prepared at 
armature 29; and at armature 220 the impulsing 
circuit for the rotary magnet 30 is opened. 
The subscriber at station. A now dials the sec 

ond digit of the wanted subscriber's number, 
which is in this case, the digit 5. Each time 
the line relay 9 falls back in response to the 
interruption in its circuit by the impulse springs 
of the dial, lock-pulse relay 2 falls back as has 
been described before. At armature 6 the 
circuit for rotary magniet 302 of the code switch 
and the circuit for the unit series relay 20 is 
completed as follows: from the grounded cut-off 
conductor CO, armature 6 and its front con 
tact, armature 57 and its front contact, arma 
ture 6 and its back contact, conductor 79, 
armature 22 and its resting contact, over one 
path including armature 222 and the upper wind 
ing of series relay 20 to battery; and over an 
other path including arrnature 259, conductor 
252, winding of rotary magnet 302 of the code 
switch to battery. Atarmature 315, rotary mag 
net 302 grounds conductor 8 in the same man 
mer as described in connection with the operation 
of rotary magnet 30 of the connector switch. 
Ground on conductor 8 operates lock-pulse re 
lay 2 as soon as the line relay 9 Operates at the 
termination of the first pulse. Lock-pulse relay 
12 opens the circuit for the rotary magnet 302 
of the code switch, causing it to release, thereby . 
advancing its wipers 309-32, inclusive, into en 
gagement with the first set of bank contacts. 

The operating circuit for units series relay 20 
over its lower winding, is opened as soon as wiper 
309 is advanced from the normal or “home' post 
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tion of the code bank. However, relay 20 is . 
slow to release and is maintained in an ener 
gized position due to the momentary circuit com 
pleted over its upper winding each time lock 
pulse felay 12 falls back. The circuit for the 
line relay 9 and lock-pulse relay 12 is momen 
tarily opened in response to the dialling of digit 
5 by the calling subscriber. Consequently, rotary 
magnet 302 of the code switch advances wipers 
309-32, inclusive, into engagement with the fifth 
set of bank contacts of the code switch. 

It will be assumed that the subscriber at sta 
tion B whose number is 45 is busy. Therefore, 
the ground potential on conductor 3 4 has caused 
the 'operatioh of the busy test relay 209 as has 
been described. On completion of the dialling of 
the last digit, unit series relay 2 to releases, and 
at arnature 224 opens the circuit for auxiliary 
relay 2. When auxiliary relay 2ff falls back 
the circuit for the busy test relay 209 is trans 
ferred from the front contact of armature 260, 
to the resting contact controlled by the front 
contact of armature 260. When this transfer in 
the circuit for the busy test relay is made relay 
209 completes a locking circuit by way of its 
front contact at armature 258, conductor 82, 
armature 57 and its front contact, armature 6 
and its front contact, to the grounded cut-off 
conductor CO. The busy tone is now connected 
to the calling subscriber's line from busy tone 
conductor BF, armature 258 of the auxiliary re 
lay 2, armature 259, over the same path de 
Scribed for transmitting dial tone to the calling 
subscriber. The calling subscriber upon hear 
ing the busy signal will hang up his receiver 
thereby causing the release of the entire con 
nection. 

It Will be assumed now that the called line 
was found idle. Under this condition, conductor 
34 of the called line will now be grounded when 
the wiper 306 engages the bank contact, and the 
busy test relay 209 will not operate. In view 
of the fact that the busy relay 209 is not oper 
ated and auxiliary relay 2 has fallen back, a 
circuit is completed from the grounded cut-off 
conductor CO, armature 6 and its front con 
tact, armature 57 and its front contact, conduc 
tor 82, armature 258 and its resting contact, ar 
mature 260 and its resting contact, conductor 
248, wiper 306 of the connector switch and its 
associated fourth bank contact, conductor 34, 
to the cut-off relay in the called line circuit to 
battery. The grounding of conductor 34 causes 
the Operation of the cut-off relay of the called 
line, thereby removing its associated line relay 
from across the line, and in addition grounds the 
test bank contact accessible to the test wiper 
of the connector portion of the link it2. At ar 
mature 259 auxiliary relay 2 disconnects the 
dialling circuit for the rotary magnet. 302 and 
at armature 26 prepares a circuit for advancing 
the wipers of the code switch to their normal or 
"home' position. The release of the unit series 
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relay 20 completes an energizing circuit for 
the pick-up and switching relay 207 at arma 
ture 225. The circuit for the pick-up and switch 
ing relay 207 may be traced over the following 
path: battery, upper winding of relay 20, arma 
ture 225, armature 259, conductor 93, armature 
20, armature 49, pick-up conductor PU, to the 

code interrupter. . . . . . . . 
At the beginning of each code cycle of the code 
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interrupter machine, or code interrupter relays, 
as the case may be, the code interrupter momen 
tarily grounds the pick-up lead PU thereby op 
erating the pick-up and Switching relays 207. 
Relay 207 operates and locks itself in an ener 
gized position to the grounded conductor 9 by 
way of its lower winding and armature. 23. At 
armatures 226, 228, 229, and 230, pick-up and 
switching relays 207 prepare the ringing circuit 
to the called subscriber's line. The code inter 
rupter now transmits ringing code over conduc 
tors to 5, inclusive. It will be assumed that 
code 5, connected to conductor 36, is the ring 
ing code of the subscriber at station. B. The 
ringing circuit is as follows: code interrupter 
machine, conductor 36, wiper 3 of the code 
switch, conductor 258, armature 229, armature 
284, armature 228, conductor 244, wiper 307 and 
its associated fourth bank contact, conductor 3f T 
of the called subscriber's line, through the ring 
ers of all subscribers' stations whose ringers are 
connected through conductor 37 to ground. 
The code ring transmitted over this circuit rings 
all the bells connected to conductor 37, but the 
ringing code transmitted indicates to the sub 
scriber at station B that he is wanted. It should 
be noted that a portion of the ringing current 
passes through condenser 260, through the re 
peating coil, over the called subscriber's line, and 
gives the calling subscriber an audible ringing 
tone as an indication that the bell at the called 
station is being rung. 
When the Subscriber at station B answers the 

call, the grounded code ringing current which was 
extended over the circuit just traced, is connected 
to conductor 38 of the called subscriber's line in 
response to the removal of the receiver at station 
B. This circuit is extended, due to the removal of 
the receiver by the Subscriber at station B, over 
conductor 38, bank contact and wiper 308 of the 
connector, conductor 243, armature 226, armature 
233, armature 230, conductor 254, wiper 32, and 
the associated fifth bank contact of the code 
switch, conductor 255, lower winding of ring cut 
of relay 206 to battery. Armature 260 of the 
ring cut-off relay 206, is adjusted to make its X 
contact first, thereby completing a circuit from 
grounded conductor 9 armature 260, upper and 
lower windings of relay 206 to battery. The 
grounded ringing code circuit over which ring 
cut-off relay 206 was initially operated over its 
lower winding has sufficient resistance in its cir 
cuit to prevent its shorting out of the upper wind 
ing of relay 206. Relay 206 locks up over the 
circuit just described, and disconnects the ringing 
current from the called subscriber's line at the 
back contacts of armatures 233 and 234, and at 
their front contacts connects the called subscrib 
er's line through the repeating coil and back 
bridge relay 205. The opening of armatures 22 
and 235 by relay 206 does not affect the circuit 
operation at this time. 
The back-bridge relay 205, which was connected 

to the called line when the ring-cut-off relay 
operated, is energized over the following circuit: 
battery, upper winding of back-bridge relay 205, 
the normally closed contacts controlled by arma 
ture 242, armature 26, lower right-hand winding 
of the repeating coil, armature 234, and its front 
contact, armature 228, conductor 244, wiper 307 
and the associated fourth bank contacts of the 
connector, conductor 37 of the called subscrib 
er's line, station B, conductor 38 of the called 
subscriber's line, wiper 308 and associated fourth 
bank contact of the connector Switch, Conductor 

- 
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234, armature 226, armature 233 and its front 
contact, armature 237, upper right-hand wind 
ing of the repeating coll, armature 238, normally 
closed contacts controlled by armature 24, lower 
Winding of back-bridge relay 205 to ground. In 
response to the operation of back-bridge relay 
205, Supervisory relay 8 is operated from ground 

- at armature 262. 
Supervisory relay 8 performs several opera 

tions. At armature 65 it disconnects the super 
visory timer relay 5 which restores to normal, 
thereby disconnecting the link from the timer 
equipment. The ground normally supplied from 
the cut-off conductor CO of the timer equipment 
is now Supplied from the normally closed con 
tacts controlled by armature 6?. At armature 
0, supervisory relay 8 opens the start circuit 

to the code interrupter, and at armatures 3 and 
f4 causes the reversal of current in the calling 

Subscriber's line. The operation of other arma 
tures controlled by supervisory relay 8 is of no 
importance at the present time. The reversal of 
Current on the calling subscriber's line may be 
used for either metering or for supervision when 
either of these services are required. 
The required connection has now been com 

pleted. The calling line is supplied with talking 
current through the windings of line relay 9 and 
the left-hand windings of the repeating coil. 
The called line is supplied with talking current 
from the back-bridge relay 205 and the right 
hand windings of the repeating coil. The talking 
circuit has been drawn in by means of heavy lines 
and will therefore be readily traced. 
The release of local call connections, similar to 

the call described, is under control of the calling 
party. However, it will be assumed in this case 
that the called subscriber hangs up his receiver 
first. When the subscriber at station B replaces 
his receiver on the switchhook the circuit for the 
back-bridge relay 205 is opened. Back-bridge re 
lay 205 accordingly falls back and opens the cir 
cuit for supervisory relay 8 which also restores 
to normal. At armatures 3 and 4, relay 8 
again causes the reversal of battery to the calling 
line for Supervision. It grounds the interrupter 
start lead at armature Oil, and at armature 65 
prepares the circuit for the Supervisory timer 
relay f5. As has been explained before, the super 
visory timer relay 5 operates at the beginning 
of a time cycle from the timer when the time 
pulse lead TP is momentarily grounded. When 
this Occurs, time-pulse relay 5 operates and locks 
itself up at armature 64. The release of the con 
nection is now under control of the timer Which 
will remove the ground from the cut-off conductor 
CO after a predetermined time interval has 
elapsed. 

For the purpose of describing the release of the 
connection under control of the timing, equip 
ment, it will be assumed that the calling sub 
Scriber has failed to hang up his receiver after the 
called subscriber has released the connection. It 
may be well to mention at this time that the tim 
ing equipment would also control the release of 
the link circuit if a calling Subscriber should fail 
to dial after having removed his receiver to make 
a call; or if there is a permanent or a short on 
the line; or if a called subscriber fails to answer 
a call within a predetermined time interval. 
When the timing equipment has operated through 
a complete cycle, ground is removed from the 
cut-off conductor CO. Accordingly, cut-off relay 
2 of the line circuit which was locked up over 
a circuit including the grounded CO conductor 
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falls back. Relay 2, upon restoring, again connects 
the line relay to the line, Line relay operates 
over the previously traced circuit including the 
calling subscriber's equipment at station A, and 
at armature 24 completes a locking circuit for the 
lockout relay 3. Lock-out relay 3 is a slow-to 
release relay and falls back slowly when its initial 
energizing circuit is opened by the release of cut 
off relay 2. The line relay also grounds the con 
ductor 3 to make the line busy at the test con 
tacts of the connector bank. The line circuit of 
the calling subscriber's line is now locked out 
from the link. Consequently, the subscribers on 
the same line with station A cannot make calls 
nor can they receive calls. - The line circuit will 
remain locked out until such time as the Sub 
scriber at station. A replaces his receiver or, if the 
line is shorted, the short is removed. When this 
occurs, the line relay. restores to normal, there 
by removing the ground from conductor 3 and 
also opening the locking circuit for lockout relay 
3. 

Referring again to the removal of ground from 
the cut-off conductor CO by the timer, it will 
be noted that the previously described holding 
circuit for the upper winding of the switching re 
lay 9 is also opened. Switching relay 9 falls back, 
and at armatures 09 and 0 opens the ener 
gizing circuit of line relay 9, and at armature 
20 opens points in the circuit from the pick-up 

conductor PU. In addition, at armatures 2 and 
22 and their respective bank contacts, switching 

relay 9 also prepares a self-interrupting circuit 
for the rotary magnets of the connector and COde 
switch of the link. Line relay 9, upon falling 
back, opens the circuit for the lock-pulse relay 
2 which also falls back, thereby opening the 

circuit to release relay 6. 
Referring now to the auxiliary release relay 7, 

it will be noted that the energizing circuit for 
relay 7 was opened at the time ground was re 
moved from the cut-off conductor CO by the 
timer. When auxiliary release relay fell back 
it opened the locking circuit for supervisory timer 
relay 5 at armature 55. At armatures 00 and 
í lf, release relays 16 and 1 remove ground from 
conductor 9f thereby causing the release of ring 
cut-off relay 206 and pick-up and switching re 
lay 207. When pick-up and switching relay 20 
restores to normal it completes the self-interrupt 
ing circuit for controlling the rotary magnet 30 
of the connector and rotary magnet 302 of the 
code switch to advance their respective wipers 
to the normal or "home' position of the respec 
tive bank contacts. 

Referring now to the bank contacts of the con 
nector and also to the bank contacts of the code 
switch, it will be noted that wipers 304-308, in 

60 

clusive, of the connector and wipers 309-32, in 
clusive, of the code switch are shown in engage 
ment with the normal or “home' bank contacts 
of the switch. If the wipers. Of the connector 
switch were advanced twelve steps they would 
again engage another normal or "home' bank 
contact. The same is true of the code switch, 

wipers eleven steps to again engage a normal or 
"home' bank contact. It is well understood by 
those familiar with this type of switch, that the 
bank contacts of the first group may be multi 
plied with the bank contacts in a second group 
on the same switch. Therefore, the second ap 
pearance of the bank contacts of the connector 

75 
Switch'. has not been shown since it is a direct 
multiple of what is shown in the first appearance. 

7 
The multipling of the bank contacts of the code 
Switch between the first and second group is the 
same as described in connection with the con 
nector bank contacts. 
Since the wipers 304-308, inclusive, of the . 

connectorare in engagement with the bank con 
tact to which line 45 is connected, and since wipers 
309-32, inclusive, of the code switch are in en 
gagement with the set of bank contacts to which 
conductor 36 is connected, the following circuit 
for restoring the wipers of the code switch to 
normal may be traced. Grounded wiper 304 of 
the connector Switch, conductor 96 which is 
multipled to the contacts engaged by wiper 304, 
armature 22, armature 23, conductor 97, arma 
ture 232, conductor 256, wiper 30 of the code 
switch, conductor 249 which is multipled to the 
contacts engaged by wiper 30, armature 26, 
armature 39, Winding of rotary magnet 302, to 
battery. The rotary magnet 302 energizes and 
opens its armature 39, thereby opening the en 
ergizing circuit for rotary magnet 302. When 
the rotary magnet falls back the wipers of the 
Switch are advanced one step. Since there is no 
alteration in the multipling of the bank contacts 
of which wiper 30 of the code switch has access, 
the rotary magnet 302 continues to operate and 
break its own circuit at armature 39 until wiper 
30 engages the same contact to which conductor 
25 is connected. The circuit of the rotary mag 
net 302 is now transferred from conductor 249 to 
conductor 25 . The wipers 309-32, inclusive, of 
the code Switch have now been advanced to their 
normal or "home' bank contacts, and are in a 
position to be controlled by a calling subscriber to 
again select a desired code ring. 
The previously traced circuit from the grounded 

wiper 304 of the connector, to wiper 30 of the 
Code switch is now extended by Way of conductor 
25, armature 219, conductor 245, armature 320 of the rotary magnet 30, winding of rotary mag 
net 30, to battery. Rotary magnet 30 operates 
over this circuit and at armature. 320 opens the 
energizing circuit for itself. Upon releasing, ro 
tary magnet 30 advances its wipers 304-308, in 
clusive, to the next set of bank contacts. The 
set of Wipers continue to advance over the bank 
contact of the connector, under control of the 
Self-interrupting circuit of the rotary magnet 
30, until the wiper 304 leaves the bank con 
tacts which are multipled to conductor 96 and 
engages the bank Contact connected to conductor 
95. The transferring of the circuit from con 
ductor 96 to conductor 95 does not affect the 
Self-interrupting circuit for the rotary magnet 
30, because the circuit is now maintained over 
the back contacts of armatures 2 and 22 of 
the switching relay 9. Therefore, the rotary 
magnet 302 continues to advance its wipers 304 
308, inclusive, until wiper 304 engages the normal 
or "home" bank contact. When wipers 308-308 
engage the home bank contact the circuit for the 
rotary magnet 30 is accordingly opened. The 
link circuit is now at normal and may be used to 
find another calling subscriber's line and to ex 
tend a connection. 
In the description of the release of the link, 

it was assumed that the called subscriber hung 
up his receiver first and that the calling sub 
scriber failed to hang up his receiver, and that 
the release of the connection was under control 
of the timer equipment. If the calling subscriber 
had released the connection first, by restoring 
his receiver, the release of the link is substantially 
as has been described with the exception that the 
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line circuit of the calling subscriber's line is not 
locked out. When the calling subscriber hangs 
up his receiver the line relay 9 falls back and 
opens the circuit for lock-pulse relay f2. Lock 
pulse relay f2 opens the circuit of release relay 
6. Release relay f6 falls back and disconnects 

the grounded cut-off conductor CO of the timer 
at armature 54. When this ground is removed 
switching relay 9, auxiliary release relay f, and 
cut-off relay 2 of the line switch, are all restored 
to normal. Line relay of the line circuit is now 
bridged across the line, but does not energize be 
cause the loop circuit including the subscriber's 
line is now open. Lock-out relay 3 of the line 
circuit is also released. The remaining portion 
of the link circuit is released in the same manner 
as has been described previously. ???? 
A description will now be given to explain 

how a subscriber, such as a subscriber at sta 
tion A, calls for another subscriber on his own 
line. That is what is commonly termed a re 
verting call. 
When the receiver is removed at station A, 

the same operations take place as have been de 
scribed, with the result that the calling line is 
picked up by the finder Switch of the link. As 
suming that the link shown on the drawings is 
used, the finder switch will establish a connec 
tion to the calling line, and circuits will be com 
pleted automatically for placing the connector 
portion of the link under control of the calling 
subscriber's dial. The calling Subscriber now dials 
the first digit of the wanted subscriber's number, 
thereby controlling the connector portion of the 
finder switch to advance its wipers to select the 
Wanted line. The Subscribe n0W dials the last 
digit of the number, thereby controlling the 
code switch to advance its wipers. Following 
the operation of the code switch, the called line 
is tested in the manner hereinbefore described, 
and of course it is bound to be busy. This, it 
will be understood, is because the called line 
is also the calling line. 
Upon receiving the busy signal, the calling 

subscriber hangs up his receiver. The subscrib 
ers on party lines have special instructions, and 
therefore, such a subscriber knows that when 
he calls a party on his own line he can expect 
to get the busy signal and that the proper pro 
cedure in such a case is to hang up his re 
ceiver and wait a sufficient length of time for 
the signalling operation to take place. 
When the receiver is replaced at station A, 

relay 9 falls back, followed by the falling back 
of lock-pulse relay f2. Accordingly, the slow 
acting release relay 6 deenergizes. Relay 6, 
upon deenergizing, removes the ground potential 
from the wiper 60 of the finder Switch and the 
upper winding of switching relay 9 at armature 
54, but prior to this a circuit has been connected 
up in a manner which will now be explained. 
When lock-pulse relay f2 falls back it closes a 
circuit, at armature 6 and its back contact, 
from the ?rounded cut-off conductor CO, arma 
ture 6, armature 57 and its front contact, arma 
ture 6 and its back contact, armature 22, ar 
mature 259, armature 263, conductor 248, to test 
wiper 306. The test wiper is now in engagement 
with a test contact to which the private normal 
conductor 3 of the calling line is connected, 
so that ground is extended by way of conductor 
3, back contact of armature 23 of line relay , 
Fig. 1, armature 27 of the cut-off relay 2, con 
ductor 32, to test wiper 60. Thus ground is main 
tained on conductor 32 and wiper 60 to hold 
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cut-off relay 2, switching relay , and auxiliary 
release relay energized so as to maintain the 
connection after the calling party hangs up his 
receiver... . . . . 

When the release relay falls back, it com 
pletes a circuit at the back contacts of arma 
ture 54, which extends from the grounded test 
wiper 60 of the finder, by way of armature 108, 
armature 54 and its back contact, conductor 84, 
armature 264 of the busy relay 209, armature 
235, conductor 85, winding of reverting call re 
lay ?t, to battery. Reverting call relay i? op 
erates, and due to its adjustment closes arma 
ture 25, and its X contact first to transfer the 
grounded conductor including wiper 60 from ar 
mature 08 of the switching relay 9. When the 
reverting call relay f is fully energized, the 
circuit for switching relay 9 is opened at arma 
ture fos; the initial energizing circuit for relay 

is opened at the back contact of armature 
63; and at the front contact of armature 63 a 
locking circuit is completed for relay ff. At 
armature 24, reverting call relay f connects 
the pick-up lead through to the pick-up and 
Switching relay 207. When switching relay 9 
falls back it removes the line relay 9 from the 
line wipers of the finder portion of the link cir 
cuit and prepares the Self-interrupting circuits 
for the rotary magnets of the connector and 
code switch portion of the link. 
When the code interrupter is in a position to 

transmit a ringing code a ground pulse is trans 
mitted over the pick-up conductor causing the 
operation of pick-up and switching relay 20, 
which locks itself up over its lower winding by 
Way of armature 23 to the grounded conductor 
9. 

which in this case includes the line normals of 
the line circuit as shown in Fig. 1 and line con 
ductors 28 and 29. It should be mentioned at 
this point that during the signalling operation 
pick-up relay 207 at armature 22 disconnects - 
the busy tone from the calling subscriber's line 
in order to prevent the ringing current from back 
ing up on the busy leads, which may at this 
time be connected up in the other link circuit. 
This condition only occurs on reverting calls, 
since it is only on a call of this kind that the 
busy lead is connected up during the ringing 
Operation, this is due to the fact that in a re 
vertive call the busy relay 209 is energized. 
When the called SubScriber answers his tele 

phone, the removal of the receiver closes a cir 
cuit in the previously described manner for op 
erating ring-cut-off relay, 206. The ring-cut-off 
relay connects up the back-bridge relay 205 to 
the line which accordingly operates, and at ar 
mature 262 completes the operating circuit for 
supervisory relay 8. At armature 22, ring-cut 
of relay 206 opens the circuit of auxiliary re 
lease relay 7. Relay 7, upon falling back, opens 
the previously traced circuit for grounding the 
private normal conductor 3 of the line circuit 
at armature 57. When ground is removed from 
the normal conductor 3 by the deenergization 
of auxiliary release relay f, cut-off relay 2 of the 
line circuit falls back. The relays of the link 
circuit and the wipers of the connector and code 
switch portion of the link circuit are restored to 
normal in the samemanner as described in con 
nection with making local calls. 
Considering now the effect on the line circuit 

when ground is removed from the normal con 
ductor 3 and cut-off relayº 2 falls back. This : 
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connects up line relay f, which promptly eners 

O 

s 

gizes over the line, since the subscriber on the 
line who has been called by the subscriber at 
station A on the same line has his receiveroft. 
the falling back of cut-off relay 2 opens the 

circuit of lock-out relay 3, but this relay is slow 
acting and it is locked up by the line relay, over 
a circuit which includes armatures 2 and 25. 
Relay 3 keeps the start conductor 30 clear of 
ground, which would otherwise be applied to it. 
at armature 24 of the line relay, and it also main 
tains the winding of the cut-off relay 2 separated 
from the conductor 2, extending to the test con 
tacts of the finder by way of armature 22 of the 
line relay. The line is marked busy in the banks 
of the connector by ground applied to the private. 
normal conductor 3 at armature 25 of the line 
relay f. 
Talking battery is fed to the line through the 

winding of line relay , and the line equipment 
is therefore the only apparatus that is in use dur 
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ing conversation on a call of this character. The 
link circuit which was used to set up the con 
nection has been restored to normal as has been 
previously described and may be used in another 
connection. 
The subscriber at substation A in the call which 

has just been described, knows when the called 
subscriber on his line answers, because the ringer 
at station A. has stopped ringing. Since the bell 
at station A is connected to the same side of the 
line as the bell of the called subscriber, both bells 
will ring in parallel and when his own bell stops 
ringing the subscriber at station. A knows that the 
subscriber he has called has answered. If a 
station is called, at which the bell is connected 
to the other side of the line, the subscriber at 
substation A will not hear the ringing, but he will 
wait, according to instructions, a long enough 
time to permit the wanted subscriber's bell to 
be rung several times, when he will remove his 
receiver. - 

The operations which take place in setting up 
a connection to a subscriber in a distant auto 
matic exchange will now be described. Certain 
contacts in the bank of the connector portion 
of the link circuit, have been set aside for trunk 
lines extending to a distant automatic exchange. 
For the purpose of this description it will be as 
sumed that the trunk line composed of conductors 
Ti and T2 extending from the exchange herein 
described to a distant automatic exchange with 
which service is to be given. The trunkline con 
ductors Tí and T2 may be connected to a regular 
subscriber's line equipment, similar to the sub 
scriber's line equipment shown in Fig. 4. The 
automatic switches at the distant exchange may 
be similar to the switches and circuits of the 
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John E. Ostline application, Serial No. 724,238, 
filed May 7, 1934. 

Since two trunk lines are provided for handling 
calls to the automatic exchange in question, the 
connector portion of the link shown in the draw 
ings must be arranged to operate as a rotary 
automatic selecting connector. This merely 
means that thie subscriber in calling the distant 
exchange will dial the number of the first trunk 
line in the group. If this trunk line is idle it 
will be seized and the connection will be extended 
thereover. If the first trunk line is busy, how 
ever, the rotary magnet will automatically ad-l. 
vance the wipers of the connector to the next 
trunk line. If the second trunk line is busy the 
calling subscriber will receive the busy signal 

9 
indicating that the trunk lines to the distant ex 
change are in use. 

It will be assumed now that the subscriber at 
station A, Fig. 1, desires to extend a connection 
to the distant automatic exchange, shown in part 
on Fig. 4. In order to accomplish this, the sub 
scriber must dal a preliminary number 01, fol 
lowed by the regular number of the desired sub 
scriber in the distant automatic exchange. When 
the receiver is removed at station A, the previous 
ly described operations take place, by means of 
which the calling line is picked up by an idle 
lirik circuit. It will be assumed that the link 
circuit shown in Figs. 1, 2, and 3 of the drawings 
is used. When the subscriber dials the first digit 
0, ten impulses are transmitted to the rotary 
magnet of in the same manner as has been de 
scribed in connection with local calls. The wip 
ers 304-308, inclusive, of the connector, advance 
to the contacts of the connector banks to which 
the first trunk line is connected, in other words, 
the tenth set of bank contacts. When wiper 304 
engages its tenth bank contact, a circuit is com 
pleted from ground at wiper 304, conductor 95, 
armature 2 and its front contact, conductor 
94, armature 233 and front contact of the oper 
ated units series relay 20, both windings of the 
ring cut-off relay 206 in series, to battery. Ring 
cut-off relay 206 operates, thereby preventing 
the transmission of the ringing current over the 
trunk line after the dialling of the second digit. 
Wiper 305, of the connector, prepares the circuit 
for automatic trunk selection when it engages 
the contact to which conductor 246 is connected. 

If the trunk line to the distant automatic ex 
change is busy when the wipers of the connector 
switch engage the trunk line, test wiper 306 en 
counters a ground potential on conductor 32?. A 
circuit is then completed for the busy test relay 
209, from grounded conductor 32, wiper 306, 
conductor 248, armature 260 and its front contact, 
winding of busy test relay 209, to battery. Relay 
209 operates and at armature 266 prepares a self 
interrupting circuit for the rotary magnet 30 of 
the connector switch. Tens series relay 208 falls 
back after the first digit has been dialled and at 
armature 29 completes the self-interrupting cir 
cuit for the rotary magnet 30 f. The circuit for 
operating the rotary magnet is completed as 
follows: wiper 305 of the connector which is 
grounded by way of conductor 9, its associated 
tenth bank contact, conductor 246, armature 266, 
armature 29, conductor 245, contacts 320 of the 
rotary magnet 30, winding of rotary magnet 30, 
to battery. Rotary magnet 30 f operates and 
opens its own energizing circuit at armature 320 
and advances its wipers 304-308, inclusive, to the 
next set of bank contacts. Wiper 305 has now 
been disengaged from the self-interrupting cir 
cuit for the rotary magnet 30, thereby prevent 
ing the rotary magnet from energizing again to 
advance its wipers, if the Second trunk in the 
trunk group is busy. 

If the second trunk in the group is also busy, 
ground potential will be encountered by the test 
wiper 306 of the connector, thereby maintaining 
the busy relay 209 energized. Busy relay 209 pre 
vents relay 202 from operating at armature 265, 
and at armature 259 prepares a busy circuit to the 
calling subscriber. After the dialling of the sec 
ond digit, relays 20 and 2 fall back, as has been 
described hereinbefore, and completes the locking 
circuit for the busy relay 209. When auxiliary 
relay 2 falls back the busy tone is transmitted 
to the calling subscriber who will hang up his 
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11 ? 
receiver. The 'link circuit is restored to normal 
and is available for another connection. If the 
calling subscriber should fail to hang up his 
receiver the time equipment will complete its pre 
determined time cycle and will cause the link 
circuit to be released in the same manner as 
described before. 

It will be assumed now that the trunk line is 
found to be idle, and for convenience the first 
trunk of the group as indicated on the drawings is 
selected. Therefore, test Wiper 306 of the con 
nector does not encounter ground potential on 
conductor 32, and busy test relay 209 is not ener 
gi zed. . 
The calling subscriber may now dial the digit 1. 

The rotary magnet 302 of the code switch is oper 
ated as before, advancing its wipers 309-32, inclu 
sive, one step. Since the ring-cut-off relay 206 
has disconnected the circuit for transmitting ring 
ing current to the trunki line, the advancement of 
the wipers by the code switch to select the ringing 
current is not important at the present time. 
After the dialing of the second digit, unit series 
relay 20 falls back and opens the circuit for 
auxiliary relay 2 f. At armature 223 and its back 
contact, unit series relay 20 upon falling back, 
completes a circuit for the change-over relay 202. 
This circuit may be traced as follows: battery, 
winding of relay 202, terminal M jumpered to ter 
minal N, armature 265, armature 223, conductor 
94, armature 12 l, conductor 95, tenth bank con 
tact and wiper 304 of the connector, to ground. 
Since the call being described is to an automatic 
exchange, the change-Over relay 20? which is used 
on toll calls to a manual exchange is disconnected 
and the change-over relay which is used on toll 
calls to automatic exchanges is connected. In 
addition, relay 20 prepares the circuit for pick 
up and Switching relay 207 at armature 225. The 
pick-up and Switching relay 207 is operated when 
the pick-up conductor PU is grounded and locks 
itself up at armature 23 to the grounded con 
ductor 9. At armatures 226 and 228, relay 207 
connects the trunk line through to both windings 
of the repeating coil. When relay 202 operates, 
it opens the circuit for supervisory timer relay 5 
at armature 24, thereby preventing the link cir 
cuit from being released under control of the timer 
equipment. When auxiliary relay 2 falls back 
ground is forwarded at armature 260 over con 
ductor 248 and test wiper 306 to the private nor 
mal condition 32 to operate the cut-off relay in 
the line circuit of the trunk line and also to make 
the trunk busy at the connector bank terminals of 
the second link. 

Referring again to the operation of change-over 
relay 202, it will be noted that at armature 239 
ground is placed on conductor 99 in order to place 
the release of the link circuit under the control of 
both the calling and called parties, and at arma 
tures 26 and 238 it disconnects the back-bridge 
relay 205 from the trunkline, and at the same time 
at armature 238 and its front contact completes 
a loop circuit Over the trunk line, which will be 
described later. At armature 240, relay 202 com 
pletes a circuit from the grounded conductor 9, 
armature 240, lower winding of pick-up and 
switching relay 207, to battery. This circuit is 
completed to insure the operation of relay 207 to 
cut the trunk line through to the automatic ex 
change. It is quite possible that the pick-up con 
ductor has not been grounded before relay 202 
operates. Therefore, relay 20 is operated even 
if the pick-up conductor PU has not been 
grounded. 
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when change-over relay 202 operated it com 

pleted a loop circuit over the trunk for the line 
relay 405 of the line equipment in the distant 
automatic exchange. The circuit for line relay 
405 is as follows: battery, upper winding of line 
relay 405, armature 45, conductor 4, nor 
mally closed contacts controlled by armature 
406, trunk conductor T2, wiper 307 and its asso 
ciated tenth bank contact of the connector por 
tion of the link, conductor 244, armature 228, 
armature 234 and its front contact, lower right 
hand winding of the repeating coil, resistance 
26, armature 238, upper right-hand winding of 
the repeating coil, conductor 75, armature 36, 
armature 35, conductor 13, armature 233 and 
its front contact, armature 226, conductor 243, 
wiper .308 and its associated tenth bank contact 
of the connector portion of the link circuit, trunk 
line conductor Tf, normally closed contacts con 
trolled by armature 407, conductor 42, lower 
winding of line relay 405, armature 46, to 
ground. The two relays, shown to the left of the 
dash line in Fig. 4, are provided in the trunk 
line to prevent the release of the C. A.X. link 
circuit until the called subscriber has released 
the connection. Therefore, when line relay 405 
Operates, a circuit is completed from ground at 
armature 48, armature 43, winding of start 
relay 402, to battery. Start relay 402 operates 
and grounds the finder start conductor to the 
allotter at armature 409, and at armature 40 
prepares a circuit for the battery reversing relay 
40. Line relay 405 prepares a circuit for cut-off 
relay 404 at armature 49, and at armature 420 
completes an energizing circuit for battery re 
versing relay 40 and by the same operation 
grounds the SN conductor to busy the calling 
line in the banks of the connector switch. Relay 
40 operates and at armature 408 completes a 
locking circuit for itself from the ground at 
armature 420 of the line relay. The reversal of 
battery at armatures 406 and 407 by the oper 
ation of relay 40 has no effect at this time due 
to the fact that the circuit for the hold relay 
203 of the C.A.X. link circuit is opened at arma 
ture 36 by release relay 6. Therefore, it will 
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be understood that the hold relay 203 cannot 
operate until release relay 6 is deemergized 
Due to the grounding of the finder start lead by 
the operation of relay 402 of the distant auto 
matic exchange, a finder in the link eventually 
Selects the calling line. When this takes place, 
ground on conductor S, which is connected to the 
finder bank, is extended by way of armature 49, 
armature 44, and winding of cut-off relay 404, 
to battery. Cut-off relay 404 operates over this 
circuit and locks itself to the grounded S con 
ductor. At armatures 45 and 46, cut-off relay 
404 opens the circuit for line relay 405, and at 
the front contact of armature 46 completes an 
energizing circuit for lock-out relay 403. Lock 
out relay 403 operates and opens the circuit to 
start relay 402 at armature 43, which accord 
ingly falls back. When line relay 405 de 
energizes, it opens the initial energizing circuit 
for the reverse battery relay 40 which is slow 
to release, due to the shunt around its winding. 
Relay 40 is operated again before armature 408 
is opened, over the following circuit: grounded 
conductor S of the finder bank, armature 47, 
armature 420, armature 408, winding of battery 
reversing relay 40, to battery. Trunk conduc 
tors 4 and 42 are extended through the 
wipers of the finder Switch to the line relay in the 
link circuit at the distant exchange. The line 
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relay in the link circuit is operated over the loop 
in the same manner that the line relay .05 of 
the line equipment was operated. The auto 
matic switches in the distant exchange are now 
in a position to receive the impulses transmitted 
by the operation of the calling device at sta 
tion A. 
The link circuit is now in a position to receive 

impulses transmitted by the subscriber at sta 
tion.A and to retransmit them to set the Switches 
in the distant automatic exchange to the desired 
subscriber's line. The subscriber at station. A now 
dials the number of the wanted subscriber at 
the distant automatic exchange. Line relay 9 
follows the interruptions of its circuit by the dial 
springs of the calling subscriber's station. The 
first time this circuit is opened the lock-pulse 
relay 2 falls back. The operation of the line 
relay 9 and the lock-pulse relay 2 during the 
dialling period has been described in detail here 
inbefore. When lock-pulse relay 2 falls back a 
circuit is now completed for the #1 pulse timer 
relay f4 from ground at either armature 00 or 
armature f f f, armature 26, conductor 90, arma 
ture 262, conductor 89, armature 40, lower wind 
ing of #1 pulse timer relay 4, to battery. Relay 
4 operates and completes: a locking circuit for 
the slow-to-release relay 6 at armature 33, 
it completes the circuit for the lower winding of 
#2 pulse timer relay 3 at armature 30, and at 
armature 35 opens the circuit for the line relay 
of the link in the distant automatic exchange. 
The short circuit around the upper winding of 
relay 4, completed at armature 34, makes the 
relay slow to release. 
timer relay 3 is completed from ground at 
armature, armature 30, armature 27, lower 
winding of relay 3 to battery. Relay 3 has a 
short circuit around its upper winding and is con 
sequently somewhat slow to operate. Upon oper 
ating relay 3 completes a locking circuit for 
itself at armature 29, from ground at armature 
f, and at armature 40 opens the initial ener 
gizing circuit for the lower winding, of relay 4, 
and at armature 28 prepares the operating cir 
cuit for the lock-pulse relay 2. Relay 4 falls 
back, and at armature 35 again closes the loop 
circuit over the trunk line to the line relay in the 
link circuit at the distant exchange. When the 
impulse springs at the calling subscriber's dial 
are closed again, line relay 9 operates and com 
pletes the circuit for Operating lock-pulse relay 
2. Relay f2 operates and completes a locking 

circuit for itself and at armature 27 opens the 
circuit for E2 pulse timer relay 3. At armature 
26, relay. 2 opens a point in the energizing cir 

cuit for relay 14. 
Line relay 9, lock-pulse relay 12, and the pulse 

timer relays 3 and 4 go through the above de 
scribed cycle of operations during each interrup 
tion of the dial or impulse springs at the sub 
scriber's station. Relay 4, through its armature 
35, repeats the impulses to the distant automatic 
exchange. The Operating and release character 
istic of relays 4 and 3 are such that the re 
peated pulse action through the armature 35 is 
approximately the same as the pulse sent out by 
a standard dial. 
The impulses transmitted over the trunk line 

follow the number dialled by the calling sub 
scriber and the automatic switches at the dis 
tant exchange are connected to the wanted sub 
scriber’s line in the well known manner. 

75 
The 

wanted Subscriber is signalled by the ringing 

The circuit for #2 pulse . 

11. 
equipment in the distant automatic exchange, and 
answers his telephone. 
When the conversation between the calling and 

called subscriber has been completed they will 
hang up their receivers. It will be assumed that 
the subscriber at station. A replaces his receiver 
first, thereby opening the circuit for line relay 
f 9 of the link circuit. Line relay 9 opens the 
circuit for lock-pulse relay - f2, which also falls 
back. When lock-pulse relay 2 falls back, the 
previously described operating cycle of the pulse 
timer relays 3 and 4 will be again closed, and 
the momentary opening of contacts 35 will trans 
mit another inpulse over the trunk line to the 
distant automatic exchange. However, this is of 
no consequence at this time since the impulse 
transmitted will not affect the Switches at the 
distant exchange. Pulse timer relay 3 remains 
energized over a circuit including armature 29 
and opens the circuit for relay f. Release relay 
6 now falls back and completes a circuit for the 

hold relay 203 at armature 36 and at the front 
contact of armature f36 the loop circuit, over 
which the line relay in the distant automatic 
exchange is maintained operated, is opened. The 
line relay referred to is not the line relay 405 
shown in Fig. 4, but is the line relay of the link 
circuit that receives the impulses transmitted 
over the trunk line. The circuit for energizing 
hold relay 203 is as follows: from ground, wind 
ing of relay 203, armature 236, conductor 74, ar 
mature 36, armature f35, conductor 73, arma 
ture 233, armature 226, conductor 243, wiper 308 
and its associated tenth bank contact, trunk line 
conductor T, armature 407 and its front con 
tact, conductor 4 , over the negative (-) con 
ductor by way of the finder switch wiper, to the 
winding of the line relay, to battery. The wind 
ing of the hold relay 203 is of a high resistance, 
and the winding of the line relay in the link 
circuit at the distant exchange is of considerably 
lower resistance. 
Operates but the line relay does not operate. 
Upon Operating, relay 203 completes a circuit 
from ground at its upper armature, armature 
23, and conductor 7 to maintain auxiliary re 
lease relay 7 in an energized position. As long 
as auxiliary release relay 7 remains operated the 
link circuit at the C. A.X. will not release. Since 
the called subscriber at the distant automatic 
exchange has hung up the receiver to release the 
connection, the equipment at the distant ex 
change restores to normal. When the switches 
at the distant exchange have been released, 
ground is removed from the S conductor, thereby 
opening the locking circuit for cut-off relay 404, 
and battery reversing relay 40 in parallel. In 
addition, ground is removed from the SN conduc 
tor extending to the connector banks, thereby re 
moving the busy condition from the test con 
tacts in the banks of the connector. Relays 404 
and 40 fall back when ground is removed from 
the S COnductor, and at armatures 406 and 407 
the reversal maintained over the trunk conduc 
tors Til and T2 is restored to normal. Therefore, 
the battery potential applied to conductor 4 
and trunk conductor T to maintain the hold 
relay 203 in the C. A. X. operated, is now discon 
nected from trunk conductor T and connected 
to trunk conductor T2. The circuit to the hold 
relay 203 is no longer maintained, and it accord 
ingly restores to normal. The deemergization of 
cut-off relay 404 of the line equipment in the 
distant automatic exchange permits lockout relay 
403 to fall back, and at armatures 4 f6 and 45 

Therefore, the hold relay 203 
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2,149,646 
If the subscriber at substation. A desires to re 

call the operator for some reason or other, for 
example, to correct the number he has given the 
operator, he depresses his switchhook momen 
tarily a number of times. When the receiver 
hook is depressed, the calling line circuit is broken 
and line relay 9 falls back, followed by the lock 
pulse, relay 2. Relay f2, upon deemergizing, 
breaks the circuit of battery reversing relay 204, 
at armature 6. The current flow over the 
trunk line to the polarized relay is again re 
versed, causing the polarized relay to restore to 
normal, and again signal the operator. When 

· the switchhook at the calling subscriber's sta 
tion is released, the line relay f9 and lock-pulse 
relay 2 are again energized, and at armature 
6 the circuit is again completed for the revers 

ing relay 204. When the reversing relay 204 op 
erates again the current flow over the trunk line 
is again reversed so that the polarized relay at 
the distant exchange is again operated. During 
the momentary operation of line relays 9 and 
2 the release relay is held operated from the 
change-over relay 20?, thereby preventing the 
release of the link circuit. These operations may 
be repeated several times as the subscriber mo 
mentarily depresses his Switchhook, resulting in 
the interrupted operation of the signal at the 
manual operator's position. 
In view of the arrangement for recalling the 

operator which has just been described, it will 
be understood that the release of the connection 
is under the control of the operator. When the 
calling. Subscriber has completed his conversation 
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with the wanted subscriber in the manual ex 
change and replaces his receiver, the described 
Operations result in the operation of the signal 
at the operator's position. The operator will 
supervise the call and will ascertain whether the 
parties are through with the connection. She 
will then remove the plug from the jack. When 
the plug is removed from the jack, the short cir 
cuit around the high resistance winding of the 
polarized relay is removed, thereby causing the 
release of the back-bridge relay 205 in the link 
circuit of the C. A. X. Upon deenergizing, back 
bridge relay 205 opens the circuit for super 
Visory relay 8 which also deemergizes. Relay 
8 opens the circuit for release relay f6, at arma 

ture 37 and the remaining portion of the link 
Circuit restores to normal in the same manner as 
has been described hereinbefore. 
The invention having been described, what is 

considered to be new will be pointed out in the 
appended claims. 
What is claimed is: 
1. In a telephone system, a plurality of sub 

scribers' lines, a plurality of finder-switches, an 
allotter common to all of said lines and said 
switches, means responsive to the initiation of a 
call by a subscriber on one of said lines for con 
trolling said allotter to start all of said Switches 
searching for the calling line, and means in said 
allotter for selecting one of said Switches for con 
necting with said line and for preventing another 
Switch from finding the calling line. 

2. A starting arrangement for controlling the 
starting of a plurality of devices comprising, a 
start relay and a plurality of selecting relays, 
means for energizing and deemergizing said start 
relay, a first circuit for energizing one of Said 
selecting relays in response to the first energiza 
tion of said start relay, a second circuit for ener 
gizing a second selecting relay responsive to the 
first deenergization of said start relay, and a third 
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circuit for deenergizing the first selecting relay 
responsive to the second energization of said start 
relay. 

3. A combination as set forth in claim 2, char 
acterized by the provision of means controlled by 
the start relay in response to its second deener 
gization for deemergizing the second selecting 
relay. 

4. In a relay allotter, a start relay, means for 
energizing and deemergizing said start relay, two 
differentially wound selecting relays, means con 
trolled by the operation of said, start relay for 
operating one of said Selecting relays and for pre 
venting the operation of the second of said select 
ing relays, means controlled by the operation of 
said first selecting relay for operating said second 
selecting relay responsive to the restoration of 
said start relay, and means controlled by said 
Second selecting relay for restoring said first 
Selecting relay to normal responsive to the reop 
eration of said start relay. 

5. In a switching system, a pair of Switching 
devices, an allotter common to said devices, a 
starting mechanism in said allotter, means re 
Sponsive to the operation of said starting mecha 
mism for starting said devices for continuous op 
eration, means in said allotter controlled by and 
responsive to the operation of said starting mech 
anism for permitting one of said devices to cease 
Operating and for causing the other device to con 
tinue to operate after said one device has ceased 
its operation. V 

6. In a telephone system, subscribers' lines, two 
finders for finding any one of said lines, an al 
lotter common to said finders and said lines, 
means in said allotter responsive to the initiation 
of a call over one of said lines for simultaneously 
starting both of said finders, means in said al 
lotter for determining the finder that shall find 
the calling line, and means responsive to the 
finding of said line by said determined finder for 
stopping both finders. 

7. In a telephone system, subscribers' lines, 
two finders for finding any one of said lines, an 
allotter common to said finders and said lines, 
means in said allotter for starting both of said 
finders, said means responsive to the initiation of a 
call over one of said lines, means in said allotter 
for determining the finder that shall find the 
calling line, means responsive to the finding of 
said line by said determined finder for stopping 
both finders, and means responsive to the initia 
tion of another call over one of Said lines for 
restarting the idle finder to find said other line. 

8. In a telephone system, a pair of finder 
SWitches, subscribers' lines, an allotter common to 
said Switches and said lines, means responsive to 
the initiation of a call over One of Said lines 
for simultaneously starting said finders in their 
line finding operation, means in said allotter for 
connecting only one of said switches to find said 
calling line, and means in said allotter and said 
connected finder switch for connecting the re 
maining finder switch to find Successive calling 
lines as long as one Switch is in use. 

9. In a telephone system, a pair of switches, 
subscribers' lines, an allotter for alternately 
selecting said switches to find a calling Sub 
scriber’s line, means for operating the selected 
switches to seize calling lines, and means con 
trolled by a switch which has seized a calling line 
for connecting an unselected switch to find a 
calling line irrespective of the selection of said 
allotter. 

10. In a telephone system, a trunk line, a first 
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switch, a second switch, means for operating said 
first switch to connect with said trunk line and 
for connecting said second Switch to the other 
end of said trunk line for establishing a tele 
phone connection from a calling subscriber to 
a called subscriber over said switches and said 
trunk line, means controlled by said second 
switch for reversing the current Over Said trunk 
line responsive to said connection with said trunk 
line, a hold relay connected to one conductor of 
said trunk line when said calling subscriber re 
places his receiver, said hold relay responsive 
to the reversed current supplied Over One COn 
ductor of said trunk for preventing the release 
of said first switch until said current reversing 
means is restored to normal. 

11. In a telephone system, a trunk line to 
distant automatic exchange, a switch for estab 
lishing connections over said trunk line, a call 
ing subscriber's line connected to said switch, 
means in said switch controlled over one con 
ductor of said trunk line operated responsive 
to the release of said line by a calling subscriber 
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for preventing the disconnection of Said Switch 
from said trunk line, and means at said distant 
exchange for releasing said Switch. 

12. In a telephone system, a trunk line to a 
distant automatic exchange, a switch for seizing 
said trunk line and extending a call thereover, 
a calling subscriber's line connected to Said 
switch, means controlled over one conductor of 
said trunk line for preventing the release of 
said switch when said calling subscriber's line is 
disconnected, and current reversing means at 
the distant automatic exchange for controlling . 
the release of Said switch. h 

13. In an automatic switch, a line relay, a 
stepping magnet, a pulse relay controlled at a 
front contact of said line relay, a circuit for 
said stepping magnet controlled at the back con 
tact of said pulse relay, a circuit including con 
tacts on said magnet for priming said line relay, 
and contacts on said line relay for disconnect 
ing said priming circuit. 

14. In a telephone system, a trunk line, a 
switch for extending connections over said trunk 
line, a loop circuit from said Switch including 
said trunk line for controlling automatic switches 
at the distant end of Said trunk line, a pulse 
timer in said switch for interrupting the circuit 
over said loop, a line relay in Said Switch con 
trolled by impulses, and an auxiliary relay con 
trolled by said line relay for controlling said 
pulse timer to repeat said impulses over said loop 
circuit. 

15. In a telephone system, a pair of finder 
switches, a plurality of subscribers' lines, an al 
lotter, a test circuit for each of said Switches, 
a starting circuit for said allotter responsive to 
the initiation of a call over one of said lines, 
means responsive to the operation of said start 
ing circuit for starting both of said Switches 
operating and for Selecting One of said test cir 
cuits, means controlled over said selected test 
circuit for stopping the operation of both of said 
switches and for connecting the switch connected 
to the selected test circuit to Said calling line, 
and means in Said allotter responsive to suc 
cessive operations of said starting circuit for 
alternately selecting said test circuits to alter 
nately connect said switches to the calling line. 
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16. In a telephone system, a subscriber's line, 

a pair of switches for finding said line, an allotter, 
a test circuit for each of said switches, means 
responsive to a call over said line for controlling 
said allotter to start both of said switches and 
for controlling said test circuits so that only 
one of said switches can select said calling line, 
and means responsive to Successive calls over 
said line for alternately controlling said test cir 
cuits SO that said Switches are alternately con 
trolled to select said line. 

17. In a telephone system, a trunk line to a 
distant automatic exchange, a switch for seiz 
ing said trunk line and extending a call there 
Over, a calling subscriber's line connected to said 
Switch, means controlled over One conductor of 
said trunk line and operated when said calling 

... subscriber's line is disconnected for preventing 
the release of Said Switch, and means at the 
distant automatic exchange for controlling the 
release of said Switch. 

18. In a telephone system, a plurality of sub 
scribers' lines, a plurality of switches for finding 
One of said lines, a start relay in each of said 
finder switches, a connector switch associated 
with each of said finder switches, means in one 
of said connector switches for preventing the 
operation of the start relay in the finder switch 
associated with said one connector switch, and 
means in said finder switch for connecting an 
other of said finder switches for operation re 
sponsive to the initiation of a call over one of 
said subscribers' lines when said start relay is prevented from operating. 

19. In a telephone System, a plurality of sub 
scribers' lines, a pair of finder switches for find 
ing one of Said lines, an allotter for selecting 
one of said finder switches, a connector switch 
having a normal position associated with each 
of said finder switches, and means in one of 
said connector Switches effective in an off-normal 
position of Said. One Connector Switch for pre 
venting the selection of the finder switch asso 
ciated with said one connector switch irrespec 
tive of the selection of said allotter. 

20. In a telephone system, a plurality of sub 
scribers' lines, a pair of finder switches for find 
ing one of said lines, an allotter for alternately 
selecting said finder switches to find a calling 
subscriber's line, a connector switch having a 
normal position associated with each of said 
finder switches, means in one of said connector 
switches effective in an off-normal position of 
said one connector switch for preventing the 
Selection of the finder switch associated with said 
One connector Switch, and means in said finder 
for selecting the other of said finder switches 
irrespective of the Selection of said allotter. 

21. In a telephone system, a plurality of sub 
scribers' lines, a first finder-connector link, a 
Secondi finder-connector link, an allotter for Se 
lecting one of Said links, means in the connector 
portion of one of said links effective during the 
existence of an unstandard condition of the con 
nector of Said one link for preventing the selec 
tion of said one link, and means in said link 
and said allotter for selecting the other said 
link for operation responsive to the initiation 
of a call over One of Said subscriber's lines irre 
spective of the selection by said allotter. 

JOEIN E. VOSS. 
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