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York, N.Y., a corporation of New York 
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15 Claims, 

This invention relates to automatic telephone 
Systerns and has for its object to maintain the 
efficiency thereof by providing test equipment 
which causes the automatic apparatus to func 
tion as in service and reacts thereto to detect 
faults in such functions. 
More specifically, originating telephonic con 

nections in the cross-bar system are extended 
through district junctors which control the con 
nection in the originating office. They vary in 
accordance with the manner in which calls are 
to be charged, being associable with different 
charging means and controlling the charging 
means in a variety of Ways. 
Testing systems have been designed heretofore 

for testing similar circuits in the panel system. 
The present invention is concerned with tests 
particularly applicable to the cross-bar system. 

In accordance with the present invention, the 
test circuit is associated with the junctors to be 
tested over a set of cross-bar switches and means 
is provided for progressively operating the Cross 
points of the switches, together with means for 
insuring the release of one junctor before the 
next junctor is seized. 
The district junctors maintain a busy condition 

as long as the junctors are in use and in accord 
ance with the present invention the test circuit 
maintains a continuous test for this busy condi 
tion while testing other features of the junctor, 
as well as testing for its absence before starting 
tests. In a similar manner, district junctors aS 
sociable with lines having message registers, 
maintain a guarding condition on the charging 
circuit except when the circuit is in use, and the 
test circuit also makes a continuous test for this 
guarding condition. 
Charge current must be applied for a minimum 

length of time in order to insure the operation 
of the register or coin box. The test circuit of 
the present invention tests for a sufficient dura 
tion of charge current and varies the action of 
the timing means in accordance with the type 
of junctor being tested. 
These and other features of the invention will 

be more apparent from a consideration of the 
following description in connection with the at 
tached drawings, in which: 

5) 
Figs. 1 to 6, 8 to 12 and 4 to 17 disclose the 

test circuit; 
Figs. 1 and 2 show a dial pulsing circuit; 
Figs. 3 and 9 show a class circuit; 
Figs. 4, 5 and 6 show charge testing equipment; 
Figs. 10, 11 and 12 show supervisory test 

equipment; 

(C. 179-15.2) 

Figs. 14 to 17 show connection control equip 
ment; 

Fig. 7 shows a coin type district; 
Fig. 8 shows in diagrammatic form a coin con 

trol circuit; 
Fig. 13 shows a schematic marker, sender and 

Switches for connecting the junctors therewith 
and with the test lines; 

Fig. 18 shows a message rate type district, and 
Fig. 19 shows the manner in which the other 

figures should be arranged. 
Briefly, the operation of the test circuit is as 

follows: In accordance with the type of test to 
be made, one or more of the keys of Fig. 9 is op 
erated, each key representing a particular test. 
The start key is then operated, causing the 
switches 500, 600 and 60 to advance to select 
the first cross-bar junctor switch and the first 
level and the first horizontal position thereof. 
Thereupon, the cross-point leading to the first 
district junctor is closed. In general, the junc 
tor is given a busy test and if idle, is directed to 
a test line. Then the Supervisory relays are test 
ed and finally the charging equipment. The test 
class Switch 900 is then advanced to the next 
class of test and that test is made on the same 
junctor. After the tests corresponding to all 
operated keys have been made, the switch 600 
is advanced to release the cross-point and then 
further advanced to operate the next cross 
point. After the ten cross-points in the first level 
have been used, switch 60 is advanced to re 
lease the select magnet of the first level and is 
then stepped to the next position where it oper 
ates the select magnet of the second level, and 
switch 600 is reoperated to close the cross-points 
of that level in Succession. When the last junc 
tor accessible through the first cross-bar switch 
is tested, Switch 500 is advanced to select an 
Other SWitch. 
As above indicated the keys of Fig. 9 determine 

the tests to be made and the off-normal positions 
of Switch 900 correspond thereto. The tests 
which may be made, with the key and position of 
switch 900, are as follows: 

Position Key Lamp Test 

920 
92 
922 
93 
92. 
925 
926 
92 

Local charge. 
Free ca, 
Call to operator. 
Disconnect. 
Cordenser test. 
Automatic release. 
Zone. 
Tip party charge. 
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2 
The tests made in positions 3 and 5 are ap 

plicable only to certain types of junctors and 
therefore these keys should not be operated alone. 

Relays 33 to 326 are individual to the vari 
ous types of district junctors and are operated 
under the joint control of the group relay and the 
level switch, cross-connections being provided to 
accommodate the test circuit to the arrangement 
of the particular office in which it is installed. 
Each relay has a corresponding lamp 300 to 32 
which is lighted to indicate the type of district 
junctor under test. For zone and two party tests 
it is necessary' that the proper district class relay 
be operated to permit the test to be made. 
Switch 900 also controls the dial pulsing cir 

cuit by operating one of the relays 00, , 2, 
or 3 to control the code transmitted, in order 
to give the marker the proper indication. 
For convenience, only two types of district 

junctors have been shown, namely, that of Fig. 18 
which is arranged for use with two party lines 
having message rate local and overtime Service 
but no zone service and that of Fig. 7 which is 
arranged for use with lines equipped with coin 
boxes and is also arranged for collecting for Over 
time calls. 
The district junctor of Fig. 18 is marked idle 

by battery on conductor 827 and holds the line 
switches by connecting ground to conductor 787 
and the district and office switches by connecting 
ground to conductor 328 under the control of 
the incoming supervisory relay 806. The out 
going supervisory relay 8 controls the charg 
ing by means of cams 820 and 82 and controls 
the automatic release by means of interrupters 
825 and 826. During the establishment of a 
connection the junctor is connected with a 
marker and relay 805 is operated to permit a 
record to be made for controlling the charge. In 
the message rate district the charge is made at 
the beginning of each conversational period. 

In the coin junctor of Fig. 7, relays 30, 79 
and 729 have the same functions as relays 806, 
8 fi and 805, respectively. In this junctor the 

coin is collected near the termination of the 
conversational period. 

Connection with district junctor 
An automatic test of all of the district junctors 

in the cross-bar office is started by the operation 
of the start key 422. The operation of this key 
closes a circuit from battery through the wind 
ing of relay 42, right back contact of relay 
420 to ground at the left contact of key 422. 
Relay 42 operates in this circuit and ex 
tends this same ground over its left con 
tact, left back contact of relay 548 to the 
winding of relay 409 and battery. Relay 409 
locks over its middle left front contact to ground 
over the left contact of start key 422 and also 
prepares a holding circuit for itself under the 
control of relay f O23 by which it is prevented 
from releasing prior to the completion of a test 
call. The operation of the start key 422 also 
closes a circuit over the right back contact of 
relay 47 to the winding of relay 44 and bat 
tery, in which circuit relay 44 operates. 
The district junctors are connected to the test 

circuit by means of the cross-points of cross-bar 
Switches such as Switch f OO. In order to control 
the successive closure of the various croSS-points, 
and thereby the successive seizure of the district 
junctors, three control switches 500, 600 and 
460 are provided. At the beginning of the test 
these Switches should be in normal position and 

2,227,380 
the operation of relay 409 advances these 
switches into position to control the selection of 
the first district junctor to be tested. To this 
end the operation of relay. 409 closes three cir 
cuits, namely, from ground at its inner right 
contact to conductor 426 and thence in parallel 
over the normal contact of brush 502 to the back 
contact and winding of stepping magnet 50 and 
battery; over the normal contact of brush 602 
to the back contact and winding of magnet f 605 
and battery; over the normal contact of brush 
62 and the back contact and winding of magnet 
66 and battery. Due to the closure of these 

circuits, switches 500, 600 and f6f 0 are simul 
taneously stepped to their first Working posi 
tions. 
Switch 500 controls the selection of a group 

of district junctors by the selection of a par 
ticular cross-bar Switch having access to that 
group of junctors. In its first off-normal posi 
tion a circuit is closed from ground at the second 
right front contact of relay 409, conductor 428, 
brush 503 and its first off-normal contact, con 
ductor f 554, to the winding of multicontact group 
relay f 50 and battery. This relay is associated 
with cross-bar Switch 700 to which the first 
group of one hundred district junctor circuits are 
connected for test. In other positions of group 
Switch 590 other group relays, such as relay 
769, are operated, which relays are each associ 

ated with cross-bar Switches to which other 
groups of district junctor circuits are connected. 
With relay 750 operated, a circuit is closed 

from ground over the first off-normal contact of 
brush 63 to lamp 640 and battery and in par 
allel therewith over armature 770 of relay 750 
to the winding of select magnet 20 and battery. 
The select magnet f 120 operates, preparing the 
first row of cross-points of Switch 790. As an 
indication that the cross-points have been pre 
pared, magnet 720 also closes its left contact, 
completing a circuit over armature 77 of relay 
f750, winding of relay f606 and battery. Relay 
f 606 operates, closing a circuit over its front con 
tact and brush 603 in its first off-normal posi 
tion to lamp 620 and battery, and in parallel 
therewith over armature 772 of relay 750 to the 
winding of hold magnet 730 and battery. Mag 
net 730 closes cross-point 740, thereby con 
necting the first district junctor circuit which 
is shown in Fig. 18 to the test circuit in prepara 
ion for test. 
Magnet 739 also connects ground over its front 

contact, armature 775 of relay 750, conductor 
776, winding of relay 408 to battery, as an in 

dication that the cross-point has been closed. 
With relay f408 operated, a circuit is closed from 
ground at the outer right front contact of relay 
499, inner left back contact of relay f4 5, right 
front contact of relay 408, right back contact 
of relay 43, left normal contact of relay 49 
to the winding of relay 407 and battery. Relay 
40 operates, closing a circuit from grounded 

conductor 426, over the normal contact of test 
switch brush 002, conductor 037, front contact 
of relay 407, right back contact of relay 935 to 
the winding of relay 420 and battery. With 
relay 420 operated, the circuit is ready to make 
the busy test of the selected district junctor. 

Busy test of district junctor 
In order not to interfere with Service connec 

tions, a test can only be started while the district 
junctor is idle, and the test circuit having 
selected a district junctor, first makes a test to 
determine whether that junctor is free. 
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The junctor of Fig. 18 which has been selected, 

if idle, is so marked by the presence of battery 
on conductor 827, connected thereto Over the 
normal contact of the make-busy jack B08, left 
back contact of relay 1809, right back contact of 
relay 800 and through resistance 88. With 
cross-point 740 closed, this battery is extended 
over the uppermost contact of the cross-point, 
armature TOf of relay 750, conductor 74, left 
winding of relay 47, outer right front contact 
of relay 420 to ground at the left contact of 
start, key 422. 
The operation of relay 420, in addition to 

completing the busy test circuit above traced, 
opens the circuit of relay 42 f which is slow to 
release. If the district junctor tested is busy, SO 
that battery is absent from the circuit of relay 
47, relay 42 releases completely, lighting the 
busy lamp 4.25 over the outer right back contact 
of relay 42, middle left contact of relay 40, 
outer left front contact of relay 420, to ground 
at the outer right back contact of relay 46. 
Relay f42 also prepares a circuit for causing the 
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test circuit to release the busy junctor and Select 
the subsequent junctor under control of the pass 
busy key 429 as will be hereinafter described. 
Assuming that the junctor is idle, however, the 

operation of relay 4f7 connects ground over its 
inner left front contact to the winding of relay 
42 to prevent its release. At its right back 

contact, relay 47 opens the circuit of slow-re 
lease relay 44, which, after an interval, closes 
a circuit for causing the sender control circuit 
f60 to select an idle sender and connect it with 
the district junctor to be tested. This circuit 
may be traced from battery through the winding 
of relay 48, outer right front contact of relay 
47, left back contact of relay 44, outer left 
back contact of relay f40, second right front 
contact of relay 420, conductor 430, armature 
TTT of relay f 750, conductor 702, to the sender 

link control circuit 607. This circuit extends in 
the sender link control circuit to a relay which 
operates as a signal for setting up a connection 
between the district junctor circuit under test 
and a subscriber's sender. Relay 48 operates 
in this circuit, closing a locking circuit for relay 
47 from battery through the right winding and 

inner right contact of relay 47 to ground at the 
left contact of relay 48. The test circuit indi 
cates to the sender link control circuit 607 the 
identity of the district selector with which the 
sender is to be connected by grounding conductor 
630, over brush f G of switch 60 to identify 

the group of district junctors and by connecting 
battery through resistance 608 over brush 60 
to conductor 63 to indicate the particular junc 
tor in the group above identified. In response 
to these three signals the sender link control cir 
cuit 607 causes a connection to be established 
from the district junctor of Fig. 18 through pri 
mary sender selector 303 and secondary sender 
selector 304, to an idler sender indicated by 
rectangle 38. . 
Upon the establishment of this connection th 

operation of primary sender selector hold mag 
nets connects ground to conductors 32 and 
322. Ground on conductor 32 operates relay 
809 which disconnects battery from conductor 
82T, removing the idle indication from the junc 

tor. Ground connected to conductor 322 com 
pletes a circuit which may be traced over the left 
back contact of relay 83, resistance 807, to 
conductor T87 to mark the junctor busy. 
When the control circuit 60 has completed 

its functions it connects ground to conductor 
1632, completing a circuit over the third left front 
contact of relay 420 to the winding of relay 49 
and battery as an indication to the test circuit 
that the sender is ready. 

Relay 49 operates in this circuit and locks 
Over its left alternate contact, right back contact 
of relay 43, right front contact of relay 408, 
inner left contact of relay 45 to ground at the 
outermost right contact of relay 409. The 10 
opening of the left normal contact of relay 49 
opens the circuit of relay 407 which releases, in 
turn releasing relay 420. With relay 420 re 
leased, the circuit of relay 42 is reclosed under 
the control of start key 422 in preparation for lis 
testing the next district junctor, and relays 48 
and 4f7 are released. Relay 49 also closes 
a circuit from battery through the winding of 
relay 46, conductor 43, outer right back con 
tact of relay 032, conductor 1038 to ground at 20 
the third right front contact of relay 49. In 
addition, relay 49 connects ground to conduc 
tors 432 and 433 to prepare the class and test 
circuits for operation, while relay 46 prepares 
the circuits between the district selector and the 25 
Supervisory test equipment. In addition, the op 
eration - of relay 46 extends the ground con 
nected to conductor 787 over the cross-point 
f740, contact 703 of group relay 750, conductor 

84, inner left front contact of relay 46, con- SO 
ductor 438, left back contact of relay 032 to 
the winding of relay O3 and battery. Relay 
03 operates and locks to conductor 438 inde 
pendent of relay 032. Since the ground is main 
tained on conductor 322 as long as connection 85 
between the district junctor and the sender 38 
is maintained, the operation of relay 03 is an 
indication to the test circuit of that fact. 
As above described, the terminals over which 

the brush fil4 moves are cross-connected over 40 
the contacts of the group relays to the class re 
lays of Fig. 3 to indicate the type of district 
connected to the level indicated by the position 
of switch 600 in the cross-bar switch identified 
by the operated group relay. The district junc- 45 
tor shown in Fig. 18 to which this test circuit 
has been connected is one which is capable of 
serving two-party message rate lines with over 
time registration on non-zone messages. There 
fore, it may be assumed that armature 8 of 
group relay 750 is cross-connected to conductor 
T9 so that with brush 64 in position a circuit 

is completed from ground over brush 64, arma 
ture 778, conductor TT9, through cable T80, 
to the winding of relay 322 and battery. Relay 
322 is operated, lighting lamp 306 to indicate the 
type of district undergoing test and closing other 
circuits for modifying the testing circuits in ac 
cordance thereWith. 
Under the assumption that it is desired to make 

all possible tests, each of the test class keys 9 
to 97 will be operated. Therefore when relay 
322 is operated following the selection of a district 
junctor, a circuit is closed from battery through 65 
resistance 932, winding of relay 93, brush 903 
in normal position, Over the right closed contact 
of any of the keys 90 to 97, conductor 442, 
outer left front contact of relay 409, normal 
contact of key 482, conductor f434 to ground at 
the middle right front contact of relay 322. Relay 
93 operates in this circuit, locking to ground 
over conductor 442 independent of switch 900 
and the test class key. Relay 93 closes a circuit 
from ground over its outer left front contact, 75 
brush, 902 in normal position, back contact and 
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4. 
winding of stepping magnet 906 and battery. 
Magnet 906 advances switch 900 to position f. In 
this position, lamp 920 is lighted in a circuit from 
battery through the lamp 920, brush 90 in posi 
tion , to ground over conductor 428 as an indi 
cation that a local charge test is to be made of 
the selected district junctor. 
With relay 93 operated, ground connected to 

conductor 433 by relay 49, is extended over 
the right front contact of relay 93, brush 904 
in position , conductor 936 to the winding of 
relay 2 and battery, operating relay 2 to con 
trol the transmission of an office code to the 
sender attached to the district junctor which Will 
be characteristic of a call for which a charge 
would be made. A branch of this circuit extends 
over conductor 937, brush 100 in normal posi 
tion, through the winding of relay 023, con 
ductor fo39, left back contact of relay ill to 
battery through resistances fo4 and 03. 
Relay 023 operates in this circuit to indicate 

the start of the testing operation and locks to 
battery over its inner right contact and to ground 
over its inner left contact and conductor 432. 
At its outer left contact relay 023 closes a lock 
ing circuit for relay f409 to hold that relay Oper 
ated until the completion of the test, should the 
start key be opened while the test is in progress. 
In addition, relay O23 closes a circuit from bat 
tery through the winding of stepping magnet 
O05, which controls the test switch 1000, back 

contact of magnet 1005, conductor 04, outer 
right back contact of relay 40, conductor 435, 
brush 004 in its normal position to ground at 
the middle left front contact of relay 023. Mag 
net 005 advances switch 1000 to position . 
With the test switch in position and the 

sender 38 ready to receive a registration, the 
dialing tip and ring conductors 39 and 320 
which connect the sender with the district junc 
tor are extended over cross-point 740, armatures 

O4 and 705 of group relay 750 to conductors 
78 and 782, over the right contacts of relay 
46, to conductors 436 and 437. From con 
ductor 436 the circuit may be traced over the 
outer left back contact of relay 22, outer left 
back contact of relay 207, conductor 22, left 
normal contact of relay 55, conductor 526, outer 
right back contact of relay 02, to conductor 
042, inner right back contact of relay 5, re 

sistance 4, conductor 226, right back contact 
of relay 24, conductor 1046, winding of relay 
O36, back contact of relay f T, inner left back 

contacts of relays 207 and 22, conductor 525, 
right normal contact of relay 55 to conductor 
f437. Battery and ground supplied from the 
sender 38, cause relay 036 to operate, closing 
a circuit from battery through the winding of 
magnet OO5 and its back contact, and as above 
traced to brush foo4 in position , left front con 
tact of relay 036 to ground at the Outer left front 
contact of relay 03. Magnet 005 operates in 
this circuit, advancing the test Switch 000 in 
position 2. 
In position 2 a circuit is closed from battery 

through the winding of relay fo32, brush foo2 in 
position 2 to grounded conductor 426. Relay 
032 operates in this circuit, locking over its 

inner left front contact and the fifth left back 
contact of relay 022 to grounded conductor 426. 
Relay 032 at its middle right front contact closes 
a shunt around the winding of relay O36 caus 
ing that relay to release. With Switch 000 in 
position 2 and relay 036 released, a circuit is 
closed from ground at the inner right front con 
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tact of relay 49, conductor 433, right front 
contact of relay 93, conductor 937, brush 00 
in position 2, right back contact of relay 036, 
conductor G43, brush 20 of dial pulsing Switch 
200 in normal position, to the winding of relay 
26 and battery. Relay 26 locks over its inner 
left front contact to conductor 043, preparing 
the dial pulsing circuit for Operation. 
Relay 26 in operating closes a circuit from 

ground at its inner right front contact, brush 
202 of dial pulsing switch 200 in normal position, 
back contact and winding of stepping magnet 
205 and battery. Magnet 205 operates in this 
circuit advancing switch 200 to position f. 
In position of the pulsing switch a test is 

made to determine that all of the dial pulse relayS 
are normal. This circuit may be traced from bat 
tery through the winding of magnet 205 and its 
back contact, brush 202 in position , over the 
outer right back contact of relay f4, left back 
contact of relay 6, inner upper back contacts 
of relays 0 to 0, left back contacts of relays 
24, 25 and 2 f 9 to ground at the right back con 
tact of relay 28. If all of these relays are nor 
mal, the above-traced circuit will be closed and 
magnet 205 will operate to advance switch 200 
to position 2. 
When relay 26 operated it connected ground 

over its inner right contact to lamp 23 to indi 
cate that dialing is in progress. At its middle 
right contact relay 26 connected ground to con 
ductor 220, to start pulsing relays 206, 207 and 
208. 
Relay 208 is a polarized, condenser-timed, puls 

ing relay of the well-known type. Normally its 
lower winding is included in a circuit from bat 
tery through resistance 22, lowermost contact 
of jack 209, lower winding of relay 208, middle 
lower contact of jack 209, condenser 22, resist 
ances 2 and 20 to battery, while the upper 
winding is included in a circuit from battery 
through resistance 22, inner lower contact of 
jack 209, upper winding of relay 208 in series with 
the windings of polarized relays 207 and 206, 
upper contact of jack 209 to battery through re 
sistance 20. With ground connected to con 
ductor 220, the upper winding of relay 208 and 
relays 206 and 207 are energized and condenser 
22 is charged through the lower winding of relay 
208 causing that relay to operate and close its 
contact. The closure of this contact connects 
ground on conductor 220 over the contact of 
relay 208 in shunt of the operating windings of 
relays 206, 207 and 208, and discharging con 
denser 22 through the lower winding thereby 
causing relay 208 to open its contact, and the 
cycle to repeat itself as long as ground is held 
On conductor 220. The contacts of relays 206 
and 20 operate in Synchronism with that of 
relay 208. 
With switch 200 in position 2, ground over 

conductor 043 is extended over brush 20 in 
position 2 through the winding of relay 25 and 
battery. Relay 25 operates extending its oper 
ating ground over its left front contact, outer up 
per back contact of relay 03, to the right wind 
ing of relay 28 and battery. Relay 28 operates 
in this circuit. 
With relay 26 operated, ground is connected 

over the outer right front contact of relay 26, 
conductor 222, inner right front contact of relay 
46 and thence through the winding of relay 
47 to conductor 827 of the district junctor 
to detect a false release of the district junctor during pulsing. 
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2,227,880 
The operation of relay 28 closes an obvious 

circuit through the winding of relay 29. Re 
lay 29 operates, locking to ground over brush 
203 in position 2. When-relays 29 and 28 op 
erate, ground is connected Over the middle left 
front contact of relay 29 and the Outer left 
front contact of relay 28 to the armature of 
relay 206. If the armature of relay 206 is en 
gaging its right contact or when it next engages 
that contact, a circuit is closed for relay 24 
which operates and locks over its outer left front 
contact under the control of relays 28 and 29 
and connects this locking circuit over its inner 
left contact to the armature of relay 20. Re 
lay 24 in operating opens the shunt around 
resistance - 8 in the circuit of relay fo36 to im 
prove the pulsing condition for the sender. When 
relay 24 operates, the left contact of relay 206 
is connected Over the right front contact of 
relay 24 to conductor 223 thereby intermit 
tently grounding that conductor and controlling 
relays f4, 5 and 6. At the first grounding 
of conductor 223, relay 6 operates, locking 
through the left winding of relay 4, back con 
tact of relay 5, inner right front contact of 
relay 6, to ground over brush 203 in position 
2. Relay f4 does not operate, being shunted by 
the operating circuit for relay 6. When relay 
206 removes ground from conductor 223 relay 
f 4 operates. At the next connection of ground 
to conductor 223 a holding circuit is closed for 
relay 4, over the right front contact of relay 
4 and its right winding to the Winding of re 

lay 5 and battery. Relay. 5 operates and 
opens the locking circuit of relay 6 which now 
releases. When relay 206 again removes ground 
from conductor 223, relays 4 and 5 also re 
lease. As relay 6 operates and releases, ground 
over brush 203 in position 2, which is connected 
to the outer right armature of relay 6, is alter 
nately connected to conductors 7 and 8. The 
first closure of ground to conductor f7 completes 
a circuit over the lower back contacts of relays 

0, 08, 06, 04 and fo? to the winding of re 
lay 0 and battery. Relay to locks over its 
inner lower front contact, left front contact of 
relay 4 to ground over brush 203 in position 
2. With relay of operated, the connection of 
ground to conductor 8 by the release of relay 

6 closes a circuit over the lower back contacts 
of the odd-numbered relays 09, 07, 05 and 
03, outer lower front contact of relay of, wind 

ing of relay 02 and battery. Relay 02 locks over 
its inner lower front contact, normal contact of 
relay 4 to ground supplied by brush 203 in po 
sition 2. 
From the foregoing and an inspection of Fig. 1, 

it will appear that each time that relay 6 op 
erates, an odd-numbered relay of the group Ol 
to to is operated, this relay locking over the 
front contact of relay 4, when that relay oper 
ates at the termination of the pulse on conductor. 
223. Each time that relay 6 releases an even 
numbered relay of the group 0 to 0 is op 
erated. When relay f4 releases at the termina 
tion of the pulse, the odd-numbered relay re 
leases and the even-numbered relay locks. The 
even-numbered relays are released when relay 
4 operates. Therefore relay 206 functioning 

through relays 4 and 6 causes the successive 
operation of relays 0 to 0, only one relay re 
maining operated at the termination of each 
pulse by relay 206. 
At the same time that relay 206 closes its left 

contact, relay 20, also closes its contact, thereby 

5 
completing a circuit from ground over the mid 
dle left contact of relay 29, outer left front con 
tact of relay 28, inner left front contact of re 
lay 24, contact of relay 207, middle left front 
contact of relay 26, winding of relay 27 to 5 
battery. Relay 27 closes a holding circuit for 
relay 28 through the left winding and inner left 
contact of relay 28 to ground at the front con 
tact of relay 27. When relay 03 operates un 
der the control of relay 206 it opens the energiz 
ing circuit for relay 28 but that relay remains 
operated until relay 207 opens its contact, in 
turn releasing relay 27, in order to insure that 
the left pulse is not curtailed. When relay 28 
releases, ground is removed from the armature 
of relay 206 and from the locking circuit of re 
lay 24, causing relay 24 to release. With relay 
24 released, ground is also removed from the 
armature of relay 207. With relay 28 released 
and relay 29 operated, a circuit is closed from 
ground at the back contact of relay 28, outer 
left front contact of relay 29, brush 202 in po 
sition 2, back contact and winding of stepping 
magnet 205 and battery. Magnet 205 steps dial 
pulsing switch 200 into position 3, thereby open- 25 
ing the locking circuit of relay 29 which releases. ' 
The advance of Switch 200 also opens the locking 
circuit of relays 4 and 6 and, in turn, those 
for relays of to 03. These relays also restore 
to normal. 
With switch 200 in position 3 the previously 

traced circuit for determining that all of the dial 
pulsing relays have returned to normal is closed, 
extending this time over brush 202 in position 3 
to the stepping magnet 205 which operates and 35 
advances Switch 200 into position 4. The pur 
pose of the foregoing operation is to insure that 
the pulsing relays 206, 207 and 208 have reached 
their standard rate of pulsing before any dial 
pulses are sent out. 
With switch 200 in position 4, relay f2 which 

was operated, as previously described, controls 
the number of the counting relays to be operated. 
The armatures of this relay as well as of relays 
00, if and 3 are cross-connected to the back is 

contacts of relays to to to in accordance with 
codes which, when registered in the Sender and 
transferred to the marker, will cause the marker 
to prepare the district junctor for the correspond 
ing type of charging operation. For example, 
relay 00 is cross-connected to set up a code 
which will require the use of zone metering ap 
paratus. Relay is cross-connected to control 
the transmission of the code for a call to an 
operator. Relay f2 causes the transmission of 55 
a code for a call requiring a local charge, while 
relay f 3 sets up a code within which a non 
charge call may be made. 
Assuming that the left armature of relay 2 

is connected to the back contact of relay 04, that 
the inner right armature is cross-connected to 
the back contact of relay 07 and that the outer 
right armature is croSS-connected to relay 06, 
the advance of switch 200 to position 4 closes a 
circuit from battery through the right winding 
of relay 28, outer upper back contact of relay 
06, outer right armature of relay 2, brush 20 

in position 4 to ground over conductor 043. 
Relay 28 operates as before, in turn operating 
relay 219. Relays 29 and 28, as before, supply 
ground to the armature of relay 206 which at the 
first closure of its right contact operates relay 
24 as before. Relay 24 operates and locks, sup 
plying ground to the armature of relay 207. Re 
lay 24 also connects the left contact of relay is 
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206 to conductor 223, to cause the operation of 
relays 4, 5 and 6 as previously described. 
These relays operate relays Of to 06 in suc 
cession. With switch 200 in position 4 relay 25 
is not operated and the closure of the contact of 
relay 207 in addition to operating relay 27 con 
nects ground over the middle and outer left front 
contacts of relay 26, right back contact of relay 
25, conductor 224, to the winding of relay 
and battery, thereby operating relay each 
time that relay 206 transmits a pulse to the 
counting arrangement of Fig. 1. Relay i?, in 
operating, opens the pulsing circuit connecting 
the test circuit with the sender and causes a dial 
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pulse to be registered in the Sender for each Op 
eration of this relay. 
Since the outer right armature of relay f2 is 

connected to the back contact of relay O6 and 
the circuit of relay 28 extends over the back 
contact of relay 06, after six pulses have been 
recorded on relays Of to 06 and a correspond 
ing sixth pulse is recorded in the sender, the op 
erating circuit of relay 28 is opened, and at 
the termination of the pulse relay 28 releases, . 
disconnecting ground from the armature of relay 
206, releasing relay 24 and thereby disconnect 
ing ground from the armature of relay 207. The 
release of relay 28 advances Switch 200 to posi 
tion 5 where the locking circuit for relay 29 and 
the relays of Fig. 1 is opened. When relays 29, 
O to O6 and f4 to 6 have released, switch 

200 is advanced to position 6. 
In position 6 relay 25 operates and an inter 

val is measured between digits in the manner 
described before the start of dial pulsing after 
which switch 200 is advanced to position 8. With 
relay 25 operated no pulses are sent to the 
Sender. 

In position 8 relay 28 is operated over the 
back contact of relay foll, inner right armature 
of relay f2 and brush 20 in position 8. The dial 
pulsing circuit acts as before, causing seven op 
erations of relay 7 to transmit seven dial 
pulses to the Sender. Following this digit, the 
Switch is advanced to position f O. With switch 
200 in position O another interval is measured 
by the operation of relays fol to 03 and the 
Switch is advanced to position 2. 

In position f2 relay 2f 8 operates over the back 
contact of relay 04, left contact of relay f2 and 
brush 20 in position 2, causing the transmission 
of four dial pulses to the sender. At the termi 
nation of this digit, switch 200 is advanced to 
position 3 and following the release of the pulse 
controlling relays is advanced to position f4. In 
this position ground over brush 203 is extended 
Over conductor 225, brush OO4 of the test switch 
000, conductor 435, outer right back contact 

of relay 40, conductor 04, back contact and 
winding of stepping magnet 005 to battery, 
thereby advancing the test switch to position 3. 
The advance of switch 000 from position 2 

disconnects ground from conductor 043 thereby 
releasing relay 26. At its outer right back con 
tact relay 2f 6 connects ground to brush 204 there 
by completing a circuit over the strapped off 
normal terminals of that brush and the back con 
tact and winding of stepping magnet, restoring 
Switch 200 to normal. 
With Switch 000 in position 3 the test circuit 

ordinarily waits for the sender and marker to 
complete their functions. The registration of 
the code in the sender 38 causes the sender 38 
to summon a marker, such as marker 300, which 

2,227,880 
from information given to it by the sender at 
tempts to seize a test line. 
The marker also seizes the district connector 
828 and through the Sender 38 and the Sender 

link switches 303 and 304 operates relay BOS 
which connects the district junctor with the 
marker. 
With switch f OOO in position 3, a circuit is 

closed from battery through the left winding of 
relay f ( f2, conductor 20, brush OOf in posi 
tion 3, conductor 937 to ground over the right 
front contact of relay 93, conductor 433 and 
the inner right front contact of relay 49. Re 
lay 2 at its left back contact disconnects. 
ground from conductor 325 which removes the 
busy condition on the first test line in the Sec 
ondary office frame. The operation of relay 2 
connects conductor 325 to the winding of relay 

6. 
When the malker tests the two test lines it 

finds ground on conductor 324 over the back 
contact of relay 6 and battery through the 
winding of relay f6 on conductor 325. It 
therefore Selects the first test line and after 
making this selection, makes a test for a possible 
double connection and in so doing connects 
ground to conductor 325 thereby operating re 
lay f6 which locks over its inner left front 
contact to ground at the inner right front con 
tact of relay 2. Relay i? 6 removes ground 
from conductor 324 and extends that conductor 
to the outer right contact of relay f2 whence 
it is further extended to contacts of relays 00 
and 28 which are open at this time. Relay 

6 also closes a circuit from grounded con 
ductor f426, brush 002 in position 3, conductor 
044, right front contact of relay 6, conductor 
2f, to interrupter 220, the function of which 

will appear hereinafter. The locking ground for 
relay f 6 extends back over the conductor 325 
to the marker where it causes the marker to 
ground the trouble release conductor which is 
Connected through district connector 828 to 
conductor f 830 and over the third right front 
contact of relay f805 to conductor f 83 lead 
ing to the sender 38. In response to this signal 
the sender dismisses the marker and then calls 
in another marker and Sets up the designation 
therein to cause a second trial. Under this condi 
tion the marker finds the Second test line idle. 
Relay 1805 when operated as above described 

locks under the control of the marker and op 
erates the ten primary select magnets including 
the magnet 34 which identify the ten district 
links serving this district junctor. The marker 
also grounds conductor 829, completing a cir 
cuit over the second right front contact of re 
lay 805, inner right back contact of relay 82, 
winding of relay 822 and battery as an indica 
tion to the district junctor circuit that the call 
is to be registered. Relay 822 locks over its 
outer right front contact, outer right back con 
tact of relay 823, inner right back contact of 
relay 802 to ground connected to conductor f323 
by the sender 38. 
The foregoing test which causes the marker to 

make a second trial is furnished to test the trou 
ble release lead through the sender, district junc 
tor and link circuits. 
During the time that the marker is connected 

with the district junctor and relay f 805 is oper 
ated, conductor f332 is extended through resist 
ance 804, outer left front contact of relay 805, 
over a contact of relay 823 to conductor 833 
or 834. Conductor 833 is normally extended to 
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the message register of the individual calling line 
or of the ring party on a party line. With relay 
823 operated to indicate that the tip party On 
the party line is calling, it transfers this con 
nection to conductor 834 which leads to the mes 
sage register of the tip party. Since there is no 
calling line, the test circuit extends conductors 
A833 and 834 over the contacts of cross-point 
740, contacts of relay 750, conductors 785 and 
786, outer left front contacts of relay 46 to 

conductors 439 and 440, respectively. Conduc 
tor 439 extends over the left back contact of re 
lay 40, resistance 42, upper winding of relay 
At 0, conductor 47, middle left front contact of 
relay fo32 to ground at the second right back 
contact of relay 5, while conductor 440 ex 
tends over the right back contact of relay 40?, 
conductor 48, outer right front contact of relay 
032 to ground at the third right back contact 

of relay 5, thereby satisfying the marker when 
it tests for the condition of the message register 
circuit, 
With interrupter 220 grounded, the first clo 

sure of its right contact completes a circuit over 
conductor 220, left back contact of relay 502, 
conductor 527, left back contact of relay 27, 
left back contact of relay 25, to the winding of 
relay 24 and battery. Relay 24 locks directly 
to conductor f2. With relay 24 operated, the 
closure of the left contact of interrupter 220 con 
nects ground over this contact, right back contact 
of relay 26, outer right front contact of relay 
24, winding of relay 25 and battery. Relay 
25 locks over its right front contact to ground 

at the inner right front contact of relay 24. 
The next closure of the right contact of relay 
220, grounding conductor 52, completes a cir 

cuit over the left back contact of relay 27, left 
front contact of relay 25 to the winding of re 
lay 26. Relay 26 operates, also locking under 
the control of relay 24. Similarly, relay 27 
is operated by the closing of the left contact of 
interrupter 220 and relay 28 is operated by 
the closure of the right contact of interrupter 
220. Relay 27 also locks under the control of 

relay 24 while relay 28 locks over its inner 
left front contact, conductor 223, third left back 
contact of relay fo22 to grounded conductor 426, 
independent of test switch 000. When relay 
26 operates, it closes a circuit from battery 
through the winding of relay 23, inner left 
front contact of relay 26 to ground at the right 
back contact of relay 28. Therefore, relay 23 
is operated during a complete cycle of interrupter 
220. During this interval, relay 23 at its mid 
dle left front contact connects ground to the al 
ternating current power Supply and at its inner 
left front contact connects the other side of the 
supply to the varistor 204. At its inner right 
front contacts relay 23 connects relay 206 
across the varistor 204 and at its outer right. 
front contact connects the other side of the varis 
tor over the Outer right back contact of relay 
22 to the ring conductor of the second test line 
and connects the same side of the varistor over 
the middle right back contact of relay 209, outer 
left front contact of relay 23, inner right back 
contact of relay 22 to the tip conductor of the 
second test line. 
At this time the marker should have caused the 

closure of cross-points 306, 309, 32 and 37, 
extending the tip conductor of the Second test 
line to conductor 326, third left back contact 
of relay 802 and the second left front Contact 
of relay 800, and the ring conductor of the sec 

7 
ond test line to conductor 327, third right back 
Contact of relay 802 and the inner right front 
contact of relay 800. Relay 800 is not operated 
at this time and therefore the test line should 
be open at its front contacts if the circuit is in 
standard condition. If a ground or battery con 
nection to either of these conductors, either di 
rect or through a condenser, should exist due to 
cross-contacts on relays feof or 802 in the dis 
trict junctor, the alternating current relay f2O6 
Will operate. 

Relay 206 in operating closes an obvious cir 
cuit for relay 208. With relay 208 operated, a 
circuit is closed from ground at the left front 
contact of relay 208, right back contact of relay 
27, left front contact of relay 26, to conduc 

tor 224 and the winding of relay 40 and bat 
tery. Relay 40 opens the circuit over which 
test switch 000 is advanced to position 4 and 
thereby blocks the test. 

If no such crossed contacts exist, relays 27 
and 28 operate as above described. The oper 
ation of relay 27 opens the circuit of relay 40 
and the operation of relay 28 opens the circuit 
of relay 23, causing that relay to release and 
remove the test from the trunk conductors. 
With relay 23 released, the tip conductor of 

the test line is extended over the inner right back 
contact of relay 22, left back contact of relay 
23, inner right back contact of relay 20, 

inner right back contact of relay 209, inner 
right back contact of relay if, middle right 
front contact of relay 28, conductor 24, left 
winding of relay if 00 to battery. The ring con 
ductor of the test line is extended over the outer 
right back contact of relay 22, right back con 
tact of relay 23, middle right back contact of 
relay 207, left back contact of relay 209, con 
ductor 225, inner right back contact of relay 
024, conductor 045, to ground at the right back 

contact of relay ff. 
After the marker f300 has completed its func 

tions, it releases relay 805, thereby connecting 
ground over the inner right contact of relay 809, 
over the outer right back contact of relay 305, 
conductor f328, Over the sleeve contacts of the 
cross-points f3, 3f2, 309 and 306, to hold 
magnets 35, 30, 308 and 305. When the 
Sender has completed its functions it connects 
ground to conductor 83 which, with relay 805 
released, extends over the inner right back con 
tact of relay 805 to the winding of relay 800 and 
battery. Relay 800 operates, locking over its in 
ner left front contact and the left back contact of 
relay 1802, second right front contact of relay 800 
to ground at the left front contact of relay 809. 
With relay 800 operated, the incoming tip and 
ring conductors 39 and 320 are extended over 
the outer left front contacts of relay fa00, the 
second left and right back contacts of relay 802 
to ground and battery, respectively, through the 
windings of relay f806. Relay f606 connects 
ground to conductor 32 to hold relay 1809 op 
erated. The operation of relay 800 also connects 
the windings of relay 8 and coil 80 over the 
outer right front contact of relay 1809, second left 
front contact of relay 800 and the third left back 
contact of relay 802 to the tip conductor of the 
connection through the district and office links 
to the test line, and Over the Outer right back 
contact of relay 802, inner right front contact 
of relay 1800, and the third right back contact 
of relay 802 to the ring conductor of the links 
and the test line. In addition, relay 800 pro 
vides locking ground for relay 822. 
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The connection of relay f8 and coil 8 to 

across the test line causes the -operation of re 
lay floo which locks through its right winding 
and inner right contact, Second left back con 
tact of relay fo22 to grounded conductor 426. 
With relay OO operated, the right winding of 
relay ff2 is connected over the outer left con 
tact of relay 00, outer right front contact of 
relay ff2, and left front contact of relay ft 6 
to conductor f324 and thence to ground over the 
auxiliary sleeve contact of cross-point 306. 

Relay ff00 in operating also closes a circuit 
from battery through the winding and back con 
tact of magnet 005 and as before to brush OO4 
which is in position 3, inner left contact of re 
lay OO, conductor 060, to ground at the outer 
right front contact of relay 28. Magnet 005 
advances test switch 000 to position 4. The ad 
vance of the test switch 000 to position 4 per 
mits relays f24 to 27 to release, but relay f28 
remains locked under the control of relay 022. 
With switch f(000 in positions 4, 5 and 6, lamp 
OT is lighted over brush 002, and conductor 
426. 

Supervisory relay test 
The incoming Supervisory or battery feed re 

lay 1806 is first tested, except in certain classes 
of test which will be described hereinafter. 
With test switch 000 in position 4, a circuit is 

closed from grounded conductor 937, brush 
OOf in position 4, outer left back contact of re 

lay f O24, left back contact of relay of, outer 
right back contact of relay 05, winding of re 
lay f ? 5 and battery. Relay 5 locks through 
its second left front contact, inner left contact 
of relay 022 to grounded conductor 426. With 
relay 5 operated, the ground which simulated 
the presence of a message register to the mark 
er is removed. Relay 5 also extends its lock 
ing ground over its inner left front contact, con 
ductor f44, inner right back contact of relay 
f0, conductor 22, outer left back contact of 
relay 07, left back contact of relay 3, con 
ductor 226, auxiliary contact of jack 200, in 
terrupter 29, conductor iO40, middle right con 
tact of relay fo23 to the winding of stepping 
magnet 005 and battery. The test switch 000 
is advanced through positions 4, 5, 6 and 7 by 
the intermittent closure of this circuit by in 
terrupter 29. 
With relay 5 operated, the dialing loop cir 

cuit which was extended to the windings of re 
lay 806 in the district junctor by the operation 
of relay 800 and extended through resistance 

f4 with relays 5 and 24 normal, is now 
transferred over the right front contact of re 
lay 5, conductor 23 and thence through re 
sistance 332 to conductor 046 and in parallel 
with resistance 332 from conductor 23 over 
the middle right back contact of relay O2 f, 
conductor 047, through resistances 327 and 330 
to conductor f046. This circuit change increases 
the resistance in the dialing loop to the value 
which is equivalent to the Operate test require 
ment for relay 1806. With relay 5 operated, 
when brush OO reaches its fifth terminal, a cir 
cuit is closed from grounded conductor 937, brush 
OO in position 5, interrupter 025, conductor 
O48, middle left contact of relay f ?5, to the 

O winding of relay if f 7 and battery. Relay i? 7, 

76 

operating each time that interrupter 925 closes 
its contact, opens the dialing loop, thereby allow 
ing relay 896 to release and forcing it to re 
operate each time on the minimum operating Cur 
rent. This cycle is continued while switch 000 

2,227,880 
is advanced out of position 6 under the control 
of interrupter 29. Should relay 806 fail to 
reoperate after releasing as just described, the 
district selector will be released as will be de 
Scribed hereinafter resulting in the removal of 
ground from conductor 784 and the release of 
relay 03 in the test circuit. If relay 03 re 
leases during a test call it opens the circuit of 
relay f6 thereby disconnecting the district 
junctor from the test circuit. Relay 03 in re 
leasing also closes a circuit from battery through 
the winding of relay 410, conductor 224, outer 
left back contact of relay fo33, outer right nor 
mal contact of key 034, right back contact of 
relay 03, inner right front contact of relay 
O32, outer left back contact of relay 02 to 
ground at the outer right front contact of relay 
023. The operation of relay 40 in this cir. 

cuit prevents the further functioning of the test 
circuit at this time and sounds an alarm. 

Outgoing supervisory relay test 
During the test of relay 806 a soaking cur 

rent is applied to the outgoing supervisory relay 
8. The circuit for this purpose may be traced 
from battery through the left winding of relay 

00, conductor 24, middle right front contact 
of relay f28, inner right back contact of relay 

, inner right back contact of relays 209 and 
207, left back contact of relay 213, inner right 
back contact of relay 22 over the tip contacts 
of selector cross-points 306, 309, 32 and 37, 
conductor 326, third left back contact of relay 
802, second left front contact of relay (800, 

outer right front contact of relay 809, coil 80, 
Winding of relay Blf, outer right back contact 
of relay 802, inner right front contact of relay 
800, third right back contact of relay 1802, con 
ductor 32, ring contacts of selector cross-points 
37, 32, 309 and 306, outer right back con 

tact of relay 22, right back contact of relay 
23, middle right back contact of relay 207, left 
back contact of relay 209, conductor 225, inner 
right back contact of relay fo24, conductor 045, 
to ground at the outer right back contact of re 
lay f . This circuit is maintained until re 
lay operates. The direction of current flow, 
however, is not such as will operate relay 8 il. 
When switch OOO is advanced to position 7 

under the control of interrupter 29 lamp OT 
is extinguished and lamp to 3 lighted. Likewise 
a circuit is closed from grounded conductor 937, 
brush OO in position 7, conductor O49, fourth 
left contact of relay f5, winding of relay O2 
and battery. Relay 02 operates in this circuit 
and closes a circuit from battery through the 
winding of relay to ground. Relay op 
erates in this circuit and locks over its inner left 
front contact and the inner left back contact of 
relay 022 to grounded conductor 426. Relay 
lf in operating disconnects the outgoing ring 
conductor from ground and extends it to the out 
er left armature of relay f O2 and disconnects 
the outgoing tip conductor from the winding of 
relay 00 and extends it to the right back con 
tact of relay 02, thereby opening the circuit 
of relay 8 for an interval. When switch f OOO 
advances to position 8, the circuit of relay if O2 
is opened and that relay releases extending the 
ring conductor to battery through resistance O3 
and in parallel therewith through resistance ff04, 
inner left back contact of relay f OT, right back 
contact of relay fo8, to interrupter 09 and 
battery through resistance 0. The tip con 
ductor is extended over the right back contact 
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2,227,880 
of relay 02, inner right back contact of relay 
033, conductor iO50, back contact of relay 329, 

outer left back contact of relay 404, outer right 
back contact of relay 403 to ground at the right 
back contact of relay 408. The current in this 
circuit is of the proper polarity for operating 
relay 8 and when the interrupter 09 is 
closed is also of the proper strength. The Cur 
rent flowing through relay 8 is therefore in 
creased and decreased under the control of in 
terrupter 09 as a test of the functioning of 
the relay and of the district junctor circuits in 
connection with interrupter 86. 
When the circuit of relay 8 f is closed by 

the release of relay if 02 and the closure of in 
terrupter 09, relay 8 closes a circuit from 
ground over its alternate contact to the contacts 
of relays 84 and 85. Interrupter 86 is 
common to a plurality of relays 84 and 85 
and these relays are common to a plurality of 
district junctor circuits. Each relay 84 car 
ries a front contact individual to each of the 
district junctors to which it is common, only 
the one individual to the junctor of Fig. 18 being 
shown. When interrupter f3 6 closes its left 
contact it completes a circuit for relay 85 over 
the back contact of relay 84. With relay 8 if 
operated, ground over the left contact of relay 
i8 if is extended over the front contact of relay 
85 to battery through the right winding of 

relay 83, which locks over its right front con 
tact under the control of relay f8 . Inter 
rupter 86 then opens this contact, releasing 
relay 85 for a period of two seconds at the end 
of which interrupter 86 closes its right contact 
operating relay 84 over the back contact of 
relay 85. If at this time relay 8 is still 
operated, ground over the front contact of relay 
f8 is extended over the upper front contact of 
relay 84, inner left contact of relay 83 to 
the winding of relay 1812 and battery. Relay. 
82 if operated, locks over its inner left front 
contact to ground at the third right contact of 
relay 800. With relay f62 operated, metering 
takes place, To this end a circuit is closed from 
ground over the outer left front contact of relay 
83, outer right front contact of relay 82, in 
ner right front contact of relay 822 to the 
winding of magnet 87 which controls the tim 
ing and charging mechanism. Magnet 87 acts 
as a clutch which engages relays 820 and 82 
with the drive shaft 835 being driven by a tele 
chron motor 89 which is common to a plu 
rality of district junctors. Magnet 87 is held 
energized over its local contact and over the con 
tact of cam 820 throughout one revolution of 
shaft 835. 
When cam 82 closes its contact battery 

through resistance 8.8 is connected over the 
alternate contact of cam f82 f and the left front 
contact of relay f822, outer left front contact of 
relay 8 f2, left back contact of relay 805, inner 
left back contact of relay 823 to conductor f833. 
Normally, the district junctor extends message 

register lead 833 over the inner right back con 
tact of relay 823, left back contact of relay 805, 
left back contact of relay. 82 to ground and 
message register lead 834 to ground at the outer 
left back contact of relay 823. 
In the test circuit, after the district selector 

has been seized, but before the sender has been 
seized, a circuit is closed from battery through 
the winding of relay 508, conductor 536, inner 
left back contact of relay O32, conductor 4f7, 
through the upper winding of relay. 40, resist 

9 
ance 42, outer left back contact of relay 40, 
conductor 439, outer left front contact of relay 
46, conductor 785, over contact of relay 750 
and cross-point 40 to conductor 833 and 
ground. A similar circuit is closed from battery 
through the winding of relay 509, conductor 537, 
inner right back contact of relay f O32, conductor 
48, right back contact of relay 40, conductor 
f440, middle left front contact of relay 46, 
conductor 786, over a contact of relay 750 and 
cross-point 140 to conductor f334 and ground. 
These two relays operate if a ground is present 
and relay 508 locks over its right front contact 
through the upper winding of relay 40 to ground 
as above traced while relay 509 locks over its 
right front contact and the right back contact 
of relay 40 to ground as above traced. These 
locking circuits are independent of relay 032. 
When relay 032 operates as above described, 
ground over the second and third right contacts 
of relay 5 is connected to conductors 47 and 
48, respectively, holding relays 508 and 509 op 
erated and providing the necessary ground for 
the marker test. When relay 5 operates, re 
lays 508 and 509 are again dependent upon the 
grounds supplied by the district junctor. The 
operated periods of relay 8 under the control 
of interrupter O9 should not be of sufficient 
duration to permit relay 82 to operate and 
therefore no metering pulse should be received 
at this time. However, if, due to unstandard 
conditions in the junctor during the test of relay 
8, relay 82 does operate and cause can fB2 

to connect battery to conductor 833 the holding 
circuit of relay 508 is opened. When relay 508 
releases, it closes a circuit from battery through 
the winding of relay 40, conductor 224, left 
back contact of relay 508, conductor 333, inner 
right front contact of relay fo32, outer left back 
contact of relay 02 to ground at the outer right 
front contact of relay 023. The operation of 
relay 4 to prevents the completion of the test. 
Assuming that no premature metering occurs, 

during the test of relay 8ff, selector OOO is 
advanced under the control of interrupter 29, 
during which time several cycles of interrupter 
f O9 occur. When selector 000 reaches posi 
tion f, a circuit is closed from ground over con 
ductor 937, brush OO at its No. terminal, 
conductor 05, outer left front contact of relay 
f 5 to battery through the winding of relay 

08. Relay 08 locks under the control of 
relay and opens the circuit for interrupter 

O9, thereby reducing the current flow through 
relay 8 to its release value. 
At the next closure of interrupter 29 switch 
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OOO is advanced to position f2 where lamp O2 
is lighted and a circuit is closed from grounded 
conductor 937, brush of and its No. 2 termi 
nal, conductor 052, winding of relay ff 3 and 
battery. Relay f 3 at its three right contacts 
connects ground to conductors 25, ff26 and 

27. The functions of conductors 26 and 
27 will appear hereinafter. Ground on con 

ductor ff25 completes a circuit to determine 
whether the charge testing circuit of Figs. 4, 5 
and 6 is in normal condition. This circuit may 
be traced from conductor 25 over the middle 
left front contact of relay , outer left front 
contact of relay 08, third right back contact 
of relay if 06, conductor 28, inner left back 
contact of relay 505, conductor 529, inner right 
back contact of relay 326, left back contact of 
relay 325, back contact of relay 37, right back 
contact of relay 33, conductor 334, to battery 
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which drives can 500. When can 500 is closed, 
the ground connected to conductor 334 as above 
traced is extended over the contact of cam 500, 
to the winding of relay 400 and battery. Relay 
400 operates and closes a circuit from battery 
through the winding of relay OT, conductor 

29, left front contact of relay 400, conductor 
O6, outermost left contact of relay 22 to 

grounded conductor 426. Relay 07 operates 
in this circuit and locks over its inner right con 
tact, conductor 228, and the fourth left contact 
of relay 022 to grounded conductor 426. 
The operation of relay foll connects battery 

through resistance to over the outer left front 
contact to resistance 04 independent of inter 
rupter 09, providing a circuit for relay 8 
in which the relay should operate. 
The operation of relays 3 and fol discon 

nects ground from interrupter 29 thereby pre 
venting the further advance of the test Selector 
OOO until the charge tests have been made. Fol 

lowing the operation of relay foll, timer 50 
measures of a sufficient length of time in which 
to receive a charge impulse from a district junctor 
before reclosing can 500. 
When relay 400 operated in response to the 

closure of the timing can 500, it completed a 
circuit from battery through the winding of re 
lay 504, left back contact of relay 402, conductor 
49, inner left back contact of relay ff06, inner 
left back contact of relay 033, conductor 0.53, 
right front contact of relay 400, right back con 
tact of relay fo22 to ground at the Outer left 
front contact of relay 032. Relay 504 locks over 
its inner left front contact to grounded Con 
ductor f 26. Relay 504 at its inner right front 
contact connects ground to the upper winding of 
relay 40 to place it in readiness to receive the 
registration and at the same contact provides a 
locking ground for relay 508 should this relay be 
operated. 
In the junctor with relay 8 held operated, 

interrupter 86 functions to bring about the op 
eration of relay 82 as previously described. 
With relay 82 operated, when cam 82 closes, 
battery is connected through resistance 88, 
cam 82, left front contact of relay 822, outer 
left front contact of relay 82, left back con 
tact of relay f805, inner left back contact of re 
lay 823, conductor f333, contact of Cross-point 
T40, contact of relay 750, conductor 785, out 
ermost left front contact of relay 46, conductor 
439, left back contact of relay 40, resistance 

4 f2, upper winding of relay 40 to ground at the 
inner right front contact of relay 504. 
The operation of relay 40 closes a circuit from 

ground on conductor 26, left contact of relay 
40, winding of relay 403 and battery. Relay 
403 closes a circuit from battery through the 
left winding of relay 404, left front contact of 
relay 403, to ground at the outer right back con 
tact of relay 55. Relay 404 locks in a circuit 
from battery through its right winding and right 
front contact to ground at the middle right front 
contact of relay 504. At the termination of the 
registration relay 40 releases, in turn releasing 
relay 403 which now closes a circuit from ground 
at the outer right back contact of relay 55, left 
back contact of relay 403, left front contact of 
relay 404 to the winding of relay 405 and bat 
tery. Relay 405 locks over its inner left front 
contact to ground at the outer right front con 
tact of relay 504. 

The operation of relay 40 in addition to oper 
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through the winding of magnet 50 of the timer ating relay 403 initiates the operation of relays 

409, f3, 34 and 45 in order to determine that 
the message register pulse is of sufficient length 
to properly operate the subscriber's message reg 
ister. When test selector 000 reached position 
2, the operation of relay f 3 to ground con 
ductor 26, energized relay 409 through its up 
per winding in a circuit which may be traced from 
battery from the tip contact of jack 406, upper 
Winding of relay 409, ring contact of jack 406, 
middle right back contact of relay 55, resistance 
56 to grounded conductor 26. At the same 
time a circuit is closed from battery over the tip 
contact of jack 46, lower winding of relay 409, 
auxiliary ring contact of jack 406, resistance 407, 
outer left back contact of relay 55, conductor 
533, outer left back contact of relay O9, con 
ductor 20, right contact of relay 50, right con 
tact of relay 40 to grounded conductor 26. 
The first of these circuits is in a direction to 
Operate relay 409 while the second is in a direc 
tion to prevent its operation. Ground is also 
connected to the lower winding of relay 409 over 
the auxiliary ring contact of jack 406, resistance 
40, outer left back contact of relay 55, con 
denser 5, resistance 58 and grounded con 
ductor 26. When relay 40 operates, it discon 
nects ground from the lower winding of relay 
49, but condenser 57 must be charged before 
the current in that winding of relay 409 can de 
crease to a point where the relay can close its 
left contact due to the energization of the upper 
winding. Relay 409 therefore will not close its 
left Contact until a time has elapsed which is de 
termined by the capacity of condenser 57 and 
the resistances associated with this condenser 
and relay 409. This operating time for relay 409 
is adjusted to be equivalent to the minimum 
length of time during which a message register 
pulse must be applied to the subscriber's regis 
ter in order to insure its operation. When relay 
409 operates, it closes a circuit from battery 
through the winding of relay 43, left contact of 
relay 409 to grounded conductor 26. Relay 
43 locks directly to conductor 26, independent 
of relay 409. When relay 403 operates, immedi 
ately after the start of the register pulse, it closes 
a circuit for relay 44 from battery through the 
winding of relay 44, right front contact of re 
lay 403, conductor 42, right back contact of re 
lay 602, conductor 632, left back contact of re 
lay 43, back contact of relay 409 to grounded 
conductor 26. Relay 44 locks over its left 
front contact and the inner right back contact 
of relay 43 to ground over conductor 53. If 
the pulse is terminated, releasing relay 403 be 
fore relays 409 and 43 operate, a circuit is 
closed from grounded conductor 26, over the 
right contact of relay 409, left back contact of 
relay 43, conductor 632, right back contact of 
relay 602, conductor 42, right back contact of 
relay 403, inner right front contact of relay 44 
to the winding of relay 45 and battery. Relay 
45 locks to ground over conductor 53, connects 
ground to conductor f 224 to block the progress 
of the test and lights lamp 59 to indicate that 
the pulse is too short. If the pulse is sufficiently 
long, the operation of relays 409 and 43 opens 
the operating circuit for relay 44 before relay 
403 is released, and relay 45 cannot operate. 
When timing contact 500 opens, relay 400 re 

leases, closing a circuit from ground at the outer 
left front contact of relay 032, right back con 
tact of relay 022, back contact of relay 400, con 
ductor 37, outer left front contact of relay 
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2,227,380 
564, right front contact of relay 40s, conductor 
42, left back contact of relay is, right front 
contact of relay 43 to battery through the wind 
ing of relay 503. With relay 503 operated, a cir 
cuit is closed from ground over the outer right 
front contact of relay 503, conductor 530, brush 
004 in position 2, and thence to the back con 

tact and winding of magnet foos and battery, 
advancing the test selector 000 to position 3. 

If no charge has been received by the time that 
relay 400 is released, relays 40, 403, 404 and 405 
will not have been operated and the circuit above 
traced extends from the Outer left front con 
tact of relay 504, to the inner left back contact of 
relay 404 and the winding of relay 50 and 
battery. Relay 5e locks over its left front con 
tact, conductor 53 f, seventh left back contact of 
relay 022 to grounded conductor 426. Relay 
50 at its inner right contact grounds conductor 
224 to operate relay 40 and block the progress 
of the test and at its outer right contact lights 
lamp 522 to indicate that no charge had been 
received. 
If relays 40 and 403 operate prior to the op 

eration of relay 504 a circuit is closed in parallel 
with the circuit for relay 404 over the right back 
contact of relay 504, conductor 532, inner left 
back contact of relay loo, conductor 9, wind 
ing of relay 5 and battery. Relay 5 is also 
operated if relays 40 and 403 are reoperated, 
while relay 504 is operated, in a circuit which 
extends as before to the left front contact of re 
lay 403, outer left front contact of relay 405, 
conductor 532 and thence as above traced to the 
winding of relay 5 and battery. Relay 5ff 
locks to conductor. 53, grounds conductor 224 
to block the progress of the test and lights lamp 
523 to indicate an overcharge. 
The advance of test selector 000 to position 

3 as above described, opens the circuit of relay 
3 which releases, in turn disconnecting 

ground from conductors ff25, 26 and 27, 
releasing relays 504 and 43. Relay 504 in turn 
opens the locking circuit of relays 405 and 404 
and the operating circuit of relay 503 thereby 
restoring these relays to normal. When all of 
these relays have released, a circuit is closed 
from battery through the winding of magnet 
f005 and its back contact, thence to brush 
004 in position 3, conductor 054, middle right 
back contact of relay fo5, conductor f3f, up 
per normal contact of key 66, conductor 633, 
outer left back contact of relay 504, right back 
contacts of relays 44, 405 and 404, left back con 
tact of relay 503, Outer right back contact of re 
lay 43, conductor 424, left back contacts of re 
lays 604 and 603, conductor 634, inner right back 
contact of relay ill, conductor 2, brush CO2 
in position 3 to grounded conductor 426. Test 
selector 000 is advanced to position 4 by the 
operation of magnet OOS in this circuit. 
With switch f OOO in position 4, lamp Of 4 is 

lighted and magnet 05 is reoperated in a cir-" 
cuit from battery through the winding of mag 
net loos and its back contact, to brush OO in 
position 4, conductor O55, left back contact of 
relay 5, outer right back contact of relay 06, 
right back contact of relay 0 , conductor 30, 
brush OO in position 4, to ground over con 
ductor 93. Test selector 000 is advanced to 
position 5, where lamp of is lighted. 
With key 46 normal, test selector 000 is im 

mediately advanced to position 6 over a circuit 
extending from battery through the winding of 
magnet 005 to brush 004 as previously traced, 

11 
fifteenth terminal of brush OO4, conductor iO56, 
outer left back contact of relay OB to ground 
at the right normal contact of key 46. 

If it is desired to test the junctors for the cor 
rect measurement of an overtime period and the 
application of overtime charge, key 46 is oper 
ated and the test selector remains in position 5. 

In this position relay 3 is reoperated. Tim 
er 500 measures off the correct time interval after 
which relay 400 is operated and the charge test 
ing circuit is prepared for receiving the first 
overtime registration. As above, relay 5 is op 
erated if the registration is made prematurely, 
relay 503 if the registration is made accurately 
and relay 50 if the charge is not received. The 
length of the pulse is again tested by relays 409, 
43 and 45. Relay 503 advances switch OOO 
to position 6. 
Test switch fooo is advanced from position 6 

by ground connected to the sixteenth terminal 
of brush foo4. When the test selector reaches 
position f7, a circuit is closed from battery 
through the winding of relay 02, brush OO in 
position f7, to grounded conductor 937. Relay 
f02 operates in this circuit locking over its in 
ner left front contact, fifth left back contact of 
relay 022 to grounded conductor 426. With re 
lay 02 operated, the circuit of relay 1806 is 
opened at the back contact of relay O2 . How 
ever, a parallel path extending from conductor 
f23 through resistance 332 to conductor 1046 is 
maintained, but the resistance in this circuit re 
duces the current through relay 806 to its re 
lease test value. 
At the same time relay 02 connects ground 

to the seventeenth terminal of brush food com 
pleting a circuit for advancing the test selector 
000 to position 8 where lamp Of 5 is lighted. 

Test selector 000 is advanced from position 8 
to position f9 in a circuit from battery through 
the winding of magnet 005, to brush OO4 in 
position 8 as previously traced, conductor iO59, 
outer left back contact of relay 328, outer right 
back contact of relay O20 to ground. 

In the district junctor circuit, the release of 
relay 806 opens the circuit of relay 80s which 
also releases after an interval. Relay 809 opens 
the circuit of relay 8, and disconnects ground 
from the holding conductor 787 thereby also 
opening the locking circuit for relay 1800. Relay 
800 is also slow to release in order to mark the 

sleeve of the outgoing trunk circuit for a brief 
interval after relay 809 has opened the circuit 
through relay 8, so that the trunk cannot be 
reselected for another call too soon. When relay 
800 releases it releases relays 82 and 822 
and also disconnects ground from conductor 328, 
thereby opening the locking circuit for hold mag 
nets 305, 308, 30 and 35, releasing the 
switches connecting this junctor with the test 
line. 
timer to restore to normal. When relays 809 
and 800 restore, battery through resistance 88 
is again connected to conductor 827 to mark the 
district selectable, 
With the test selector 000 in position 9, the 

release of the district junctor is awaited with 
lamp of 6 lighted. It will be remembered that 
relay 3 locked to the originating sleeve con 
ductor 787 of the district junctor, relay 12 
was locked under the control of relays 00 and 

6 to the test line sleeve conductor 324, while 
relay ft 6 was locked under the control of relay 

f2. Therefore when ground is removed from 
these originating and terminating sleeve con 

The release of relay 822 causes the charge 
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2 
ductors by the district junctor, relays 03, 2 
and 6 release and close a circuit from battery 
through the winding of magnet OOS, as before 
to brush 004 in position 9, conductor iO57, 
lower normal contacts of keys 620 and 62, con 
ductor 635, right back contact of relay 6, 
left back contact of relay 03 to ground. Test 
selector OOO advances to position 20 in this cir 
cult. - 

When test selector OOO reaches position 20, it 
signals the completion of the test to the multi 
test switch 900 by connecting ground from con 
ductor 937, over brush OO, in position 20, right 
winding of relay 933 and battery. The opera 
tion of relay 933 closes a circuit from battery 
through the winding of magnet 906 and its back 
contact, left front contact of relay 933 through 
the closed contact of key 92 corresponding to 
the test just completed, brush 903 in position , 
closed right contact of any subsequent test key, 
conductor 442, outer left front contact of relay 
409, contact of key 402, conductor 434, to 
ground at the middle right contact of relay 322. 
Multitest switch 900 is advanced to position 2 in 
this circuit and in this position a circuit is closed 
from battery through the winding of relay 935, 
brush 90 in position 2, to grounded conductor 
f428. Relay 935 at its right back contact opens 
the circuit over which the district junctor is 
given the busy test. At its left front contact 
relay 935 closes a circuit from ground over the 
right front contact of relay 933 to the winding 
of message register magnet 930 to indicate the 
completion of One single test. The message reg 
ister in operating closes a circuit from ground at 
the Outer left front contact of relay 93, contact 
of meter 930, left back contact of relay 934 to 
battery through the winding of relay f43. 
The operation of relay 43 opens the circuit 

of relay f 49 which disconnects ground from the 
locking circuit of relay 023 and causes that re 
lay to release. The release of relay 23 con 
nects ground at its left back contact to the 
strapped off-normal contacts of brush foo3 and 
over brush foo3 to the back contact and winding 
of magnet 005 thereby advancing test selector 
200 to position 2 f. With the test selector in 

position 2, a circuit is closed from battery 
through the winding of relay 022, brush 002 
in position 2 to ground over conductor 426. 
The operation of relay O22 releases all of the 
relays which have been locked up in the test 
circuit, including relay 032. The release of re 
lay 032 closes a circuit from ground at its mid 
dle left back contact, brush OO4 in position 2, 
and thence to the winding of magnet 005 and 
battery. The test selector is restored to normal 
in this circuit, releasing relay O22 to prepare 
the locking circuits for use in the next test, 
The advance of test switch 000 also opens 

the operating circuit for relay 933 which now re 
leases, closing a circuit from battery through 
the winding of magnet 906 and the back con 
tact of that magnet, left back contact of relay 
933, brush 903 in position 2, closed contact of 
one of the test class keys, conductor 442, Outer 
left front contact of relay 409, normal contact 
of key 402, conductor 434 to ground at the 
middle right contact of relay 322. The release 
of relay 933 in turn releases meter 930 and re 
lay 43. With relay 43 normal, the district 
junctor is again tested for a busy condition. 

Free cd test 
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will remain in position 3 until the corresponding 
test has been completed. With Switch 900 in 
position 3 a circuit is closed from ground over 
brush 905, conductor 938, right back contact 
of relay 328, conductor 335, winding of relay 
505 and battery. A circuit is also closed from 
grounded conductor 937, over brush 904 in posi 
tion 3, conductor 939, winding of relay 3 and 
battery. Relay 3 controls the dialing of a des 
ignation which will indicate to the marker that 
no charge is to be made by the district junctor. 
The test class switch in position 3 prepares 

for a test call in which the district junctor will 
complete a connection without operating the 
Subscriber's message register. Under these con 
ditions the test call proceeds as above described 
until test switch 000 reaches position 2. In 
this position, with relay f 3 operated as previ 
Ously described, a circuit is closed from ground 
ed conductor 25, middle left front contact of 
relay if , outer left front contact of relay 

08, third right back contact of relay 06, 
conductor 28, middle left front contact of re 
lay 505, winding of relay 502 and battery, Relay 
502 closes a circuit from battery through the 
winding of relay 6, right back contact of relay 

4, conductor 223, outer left front contact of 
relay 502, conductor 222, right contact of in 
terrupter f 220, conductor 2, inner left front 
contact of relay 502, back contacts of relays O6 
to 0, 24, 25, 29 and 28 to ground. Relays 
f4, 5 and 6 function as previously described 

but under the control of interrupter 220 to 
operate the counting relays Of to 06. The 
operation of relay OS disconnects ground from 
interrupter 220 and extends it over the upper 
front contact of relay 06, conductor 530, brush 
004 in position f2 and thence to the winding 

of magnet 005, advancing the test switch 000 
to position 3. This series of operations pro 
vides sufficient time for the reception of a false 
registration which would result in the opera 
tion of overcharge relay 5ft, in turn operating 
relay 40 to block the test. 
In the district junctor the operation is the 

same as previously described except that the 
marker does not operate relay 822. Therefore 
the operation of relay 82 is ineffective to oper 
ate relay 8 to start the timer or to close the 
metering circuit. 
Relay 505 in operating opens the operating cir 

cuit for relay 50 and therefore the operating 
circuit for relay 400. With relay 400 non-oper 
ated, relay 50 cannot operate. Therefore, as 
Sunning that no charge is received to cause the 
operation of relays 404, 405, etc., the test se 
lector OOO will be advanced immediately from 
position 3 Over the circuit previously traced for 
advancing the test Switch fooo from this posi 
tion. 
The advance of the test switch 000 to position 

20 is the same as described for the previous test. 
Operator call 

With test selector 000 in position 20, ground 
is again connected to the winding of relay 933 
causing test class switch 900 to advance to posi 
tion 5. In advancing from position 3, the cir 
cuit of relay 3 is opened. With brush 904 in 
position 5, the operation of relay f49, following 
connection with the district junctor again 
grounds conductor 937 thereby completing a cir 
cuit over brush 904 in position 5, conductor 940, 
winding of relay f and battery. Relay if pre 
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to the sender which will represent a call to an 1213 operates over the inner left front contact 
operator's position. 

For the operator class of test call with switch 
900 in position 6, a circuit is closed from ground 
over brush, 905, conductor 942, through the wind 
ing of relay of to battery. Relay foll opens 
the circuit for operating relay 5. 
In the junctor circuit, while relay 805 is 

operated, the marker operates relay 802 to in 
dicate that the call is to an operator's position. 
Relay 802 locks over its inner right front con 
tact to conductor f323 and, after relay 1800 oper 
ates to the outer right contact of relay 800. Re 
lay 802 also opens the locking circuits of relays 
820 and 823 to prevent a charge being made. 
When the marker and sender release, relay 800 
connects the incoming tip and ring conductors 
39 and 320 over the fourth and third left con 

tacts of relay 800, second left and right front 
contacts of relay 1802, to the outgoing tip and 
ring conductors 326 and 327. 
In the test circuit, the incoming tip and ring 

conductors extend as previously traced over the 
back contact of relay 5. The outgoing tip 
and ring conductors extend as traced over the 
back contacts of relay to battery through 
the winding of relay ff00 and ground, respec 
tively. If the connection through the junctor is 
complete, relay floo operates, locking through 
its right winding to ground over the second left 
contact of relay O22 and conductor f426. When 
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relay floo operates, it closes a circuit from bat 
tery through the winding of relay 035, middle 
right front contact of relay Of, outer right 
front contact of relay OO, conductor 32, to 
ground at the middle left front contact of relay 

. With relay 035 operated, ground from con 
ductor 426 over the innermost left contact of 
relay 022, inner left back contact of relay O2, 
left front contact of relay 035 is connected to 
conductor 58 to hold the connection with the 
district junctor and to hold relay 800 of the 
junctor operated in simulation of the operator's 
cord. 
With relay of operated, ground over the 

inner left front contact of relay O is connected 
over conductor 33 to the strapped contacts of 
brush 004 in positions 5 to 7 over the inner left 
back contact of relay 024 and directly to the 
contacts of brush 004 in positions 4 and 8 to , 
thereby advancing the test selector through the 
positions for making the supervisory relay tests. 
Test switch OOO is advanced out of position 2 
under the control of interrupter 29, the circuit 
extending from the winding of magnet 005, mid 
dle right front contact of relay 023, conductor 
O40, interrupter 29, auxiliary contact of jack 
200, conductor f 226, over the fourth right front 
contact of relay , conductor 22 to brush 
002 in position f2 and grounded conductor 426. 
A similar circuit extending Over the third right 
front contact of relay f l and conductor 2 to 
brush OO2 in position 3 advances switch 000 
to position f4. 
With switch 000 in position 4, a circuit is 

closed from battery through the winding of relay 
209, conductor f 227, outer right front contact 

of relay 0 , conductor 30, brush OO in po 
sition 4 to grounded conductor 937 causing re 
lay 209 to operate. Relay 209 connects ground 
over its inner right front contact to interrupter 
220. Relays 24, 25, 26, 12 T and 28 

operate in Succession under the control of in 
terrupter 220. When relay 26 operates, relay 
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of relay 26 and the middle left front contact 
of relay 209. 
When relay 23 operates, the top point of 

varistor 204 is connected over the outer right 
front contact of relay 23, outer right back con 

test line. Relay 206 is connected over the inner 
and middle right front contacts of relay 23 to 
the side terminals of varistor 204. At its middle 
left front contact relay 23 connects ground to 
One side of the alternating current power supply 
and at its inner left front contact connects the 
other side of the power supply to the lower point 
of the varistor 204. Between the operation of re 
lay 23 and the operation of relay 27 the cur 
rent applied to the test line tests for false 
grounds or crosses on the circuit which may be 
traced from the ring conductor of the test line, 
through the cross-points 306, 309, 32 and 
3, conductor 32, outer right front contact of 

relay 802, third left front contact of relay 800, 
conductor 320, and thence as previously traced 
through the test circuit with relay 5 unoper 
ated to tip conductor 39, outer left front con 
tact of relay 800, Outer left front contact of 
relay 802, conductor 326, tip contacts of cross 
points 37, 312, 309 and 1306, to the tip con 
ductor of the test line, inner right back contact 
of relay 22, outer left front contact of relay 
23, outer right front contact of relay 209, to 
the inner left contact of relay 27. When relay 
27 operates, ground is connected to this cir 
cuit thereby operating relay f2O6. 

If relay 206 operates before relay 27, ground 
Will be connected over the front contact of relay 
206 to the winding of relay 208 and battery. 
Relay 208 in operating connects ground over its 
front contact and the outer right back contact of 
relay 27, outer left front contact of relay 26, 
to conductor 224 to operate relay 40 and block 
the test. If relay 206 fails to operate, no cir 
cuit is closed for advancing test switch 000 and 
the test circuit remains in position 4 indicating 
that the test line is open. With relay 27 
Operated, the operation of relay 206 operates 
relay 208 which, in turn, closes a circuit over 
the front contact of relay 208, outer right front 
contact of relay 27, inner left front contact of 
relay 209 to conductor 226, grounding inter 
rupter 29 to step switch 000 to position, 5. 
Switch 000 is advanced to position T in the 
manner previously described after which the test 
continues as in the previous test, since no charge 
should be made. 
When test Switch 000 reaches position 20, 

ground is again connected to the winding of 
relay 939, causing the advance of the test class 
Switch 900 to position 7. 

Abandoned call 

In advancing from position 5, the circuit for 
relay is opened causing that relay to release. 
When relay f49 reoperates to ground on con 
ductor 937, the operating circuit for relay f3 is 
reclosed thereby again indicating to the marker 
that no charge is to be made for this call. In 
this position the district selector is tested for its 
ability to be released by a signal from the sender 
due to the abandonment of the call after the Com 
plete Code has been dialed. 

For this test, with switch 900 standing in posi 
tion 7 ground is connected over brush 905 in 
position , conductor 944, to the winding of relay 

tact of relay 22 to the ring conductor of the 
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O24 and battery. Relay 024 closes an obvious 

circuit for relay 020. The closure of the dial 
ing circuit and the dialing of the free call code 
take place as previously described. With relay 
O24 operated, the ring conductor of the test line 

is opened at the inner right back contact of relay 
1024 so that a sender cannot be satisfied and 
dismissed following the selection of the test line. 
With switch 000 in position 3, relay 2 is oper 
ated as previously described, locking in a circuit 
from battery through its left winding and inner 
left front contact, conductor 34, inner left front 
contact of relay 020, outer left back contact 
of relay 02 to ground at the outer right front 
contact of relay 023. Relay 2 connects relay 

6 to the sleeve of the first test line as On 
regular tests. When relay 6 Operates, it con 
nects ground to interrupter 220 and the test 
made with relays 23 to 28 is made as previ 
ously described. When relay 28 operates it 
closes a circuit from the sleeve conductor of the 
second test line, conductor 1324, outer left front 
contact of relay 6, outer right front contact 
of relay ff2, conductor f 35, outer left front 
contact of relay 28, conductor 229, inner right 
front contact of relay 020 to the right Winding 
of relay f2 and battery. Thereby relay f 2 
is locked to the sleeve of the test line. Relay 
28 also closes a circuit from ground at its Outer 
right front contact, conductor O60, third right 
front contact of relay 024, brush OO4 in posi 
tion 3 and thence to the winding of magnet 005 
and battery, advancing switch 000 to position 4. 
Relay O24 connects ground over its outer left 

front contact to the terminal of brush foo4 in 
position 4 thereby immediately advancing Switch 
f000 to position 5. In positions 5 and 6 of switch 
000 a circuit is closed from battery through the 

winding of magnet 005, middle right front con 
tact of relay fo23, second right front contact of 
relay O24, interrupter f025, brush OO in posi 
tions 5 and 6 to grounded conductor 93. In 
position this circuit extends from interrupter 
025 Over the inner right front contact of relay 
024 to brush OO in position 7. Therefore, 

switch 000 is advanced through positions 5 to 
under the control of interrupter 025 to insure 

that the Sender has been connected to the marker 
before registering disconnect in the sender. 
With relay 024 operated, ground is connected 
over the outer left front contact of relay fo24 to 
the terminals of brush 004 in positions 8 to ff 
and over the outer left front contact of relay 
020 to the terminal of brush 004 in position 2. 

Therefore switch 000 is immediately advanced 
to position f3. In position f3, since no charge 
has been made, the charging relays are normal 
and the circuit, previously traced for indicating 
their return to normal, now serves to advance 
switch 2000 to position 4. Switch f OOO is moved 
to position 5 by ground over key 46 and from 
position f6 by ground directly connected to the 
terminal of brush 004. 

In position 7 relay O2 is operated over brush 
f00 and grounded conductor 937. Relay 02 f 
locks Over its inner left front contact, fifth left 
contact of relay O22 to grounded conductor 426. 
With relay 02 f operated, the dialing circuit lead 
ing to the Sender is opened, causing the sender 
to release. Relay O2 also connects ground to 
brush food in position f7, advancing switch fooo 
to position f3. 
Under these conditions the sender first dis 

connects ground from conductor f323 to permit 
relays f23, 1822 and 1802 to release if previously 
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operated by the marker and then connects bat 
tery to conductor f323, completing a circuit Over 
the inner right back contact of relay 802, right 
back contacts of relays 823, 822 and the left 
winding of relay 83 to ground. Relay 83 
Operates in this circuit. 
Relay f83 disconnects ground from conductor 

787, which would release the line link switches 
in a service connection and in the present case 
opens the holding circuit of relay 03 which 
releases and closes a circuit from ground at its 
left back contact, middle right front contact 
of relay fo20, outer left back contact of relay 328, 
conductor 0.59, to brush food in position 8 and 
thence to magnet 005 and battery, advancing 
switch 000 to position 9. The release of the 
district junctor advances switch 000 to position 
20 as before. 
With test Switch 000 in position 20, ground 

is connected to the winding of relay 933 which 
functions as previously described to advance 
test class switch 900 to position 9. In this posi 
tion relay 3 is reoperated and a test is made of 
the condensers included in the talking circuit 
of the district junctor. 

Condenser test 

For the test of the condensers in the talking 
circuit of the district junctor, with the test class 
switch 900 in position 9, lamp 924 is lighted over 
brush 90 and grounded conductor 428 and relay 
f3 is operated to indicate to the marker that 

no charge is to be made. A circuit is also closed 
from ground over brush 905 in position 9, con 
ductor 943, winding of relay 05 and battery. 
Relay 05 causes test Switch f OOO to advance 
through positions 4 to by connecting ground 
Over its third left front contact to conductor 
f33, thereby grounding the terminals of brush 
004 in positions 4 and 8 to directly and in 

positions 5 to 7 over the inner left back contact 
of relay 024. 
When switch 000 reaches position f2, relay 
f3 is operated as before, grounding conductor 
25 and completing a circuit over the right front 

contact of relay fo5, to the winding of relay 
207 and battery. Relay f 207 operates in this 

circuit locking over its inner right front contact, 
outer left back contact of relay O2 to ground 
at the outer right front contact of relay fo23. 
The operation of relay f 207 lights lamp O 9 

and Connects the tip conductor of the test line 
over the inner right back contact of relay 22, 
Outer left back contact of relay f23, middle right 
front contact of relay 207, inner left back con 
tact of relay f 205 to the winding of relay 208 
and connects the ring conductor of the test line 
over the outer right back contact of relay 22, 
outer right back contact of relay 23, outer 
right front contact of relay 207, inner right 
back contact of relay 205 to the winding of relay 
f208 and battery. 
With relay (207 operated, the incoming tip 

conductor of the district junctor which extends 
as previously traced to conductor 436, is con 
nected over the outer left back contact of re 
lay 22, outer left front contact of relay 207, 
to the alternating current power supply, while 
the ring conductor which extends to conductor 
525 as previously traced is connected over the 
inner left back contact of relay 22, third left 
front contact of relay f 207 and the middle left 
back contact of relay 205 to the alternating cur 
rent Supply. At the district junctor the out 
going tip and ring conductors are connected to 
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gether through the winding of relay 8 but 
the tip conductor 326 is connected Over the 
third left back contact of relay 802, Second left 
front contact of relay 800 through condenser 
A 83 to the left winding of relay 806 and bat 
tery, while the ring conductor f327 is connected 
over the third right back contact of relay 802, 
inner right front contact of relay 800, through 
condenser 80 to the right Winding of relay 
f806 and ground. Therefore, if either condenser 
880 or 803 is short-circuited relay 208 will 
operate. 
The completion of these circuits holds relay 
806 operated, preventing the disconnection of 

the district junctor circuit. If relay 208 is not 
operated, a circut is closed from ground Over 
the back contact of relay 208, second left front 
contact of relay 20, outer right back contact 
of relay 205, conductor 226, normal contact of 
jack 200 to interrupter 2 9, which is connected 
over conductor 0.40 and the middle right front 
contact of relay 023 to the winding of magnet 
: 0.05 and battery. Therefore, the test Switch 
: G advances through positions 2 and 3 un 
der the control of interrupter 29. In position. 
if a circuit, is closed from battery through the 
winding of relay 205, inner left front contact 
of relay a 5, conductor 3, brush 90 in 
position 4 to ground over conductor 937. Re 
lay 285 locks over its middle right front con 
tact, conductor 228, fourth left back contact of 
relay a C22 to grounded conductor 426. With 
relay 285 operated ground is disconnected from 
interrupter 239 and switch 000 remains in this 
position. 
The operation of relay 205 disconnects the 

incoming tip and ring conductors from each 
other and connects them to opposite sides of 
the alternating current power Supply. The Op 
eration of relay 205 also disconnects the test 
line tip and ring conductors from relay 208 and 
connects them to the top and botton, respec 
tively, of the varistor 204, across which relay 
2 G5 connects relay 206. If the condensers are 

in satisfactory condition relay 206 operates un 
der these circumstances. The Operation of re 
lay 206 closes an obvious circuit for relay 208 
which closes a circuit from ground over the front 
contact of relay 208, right back contact of re 
lay 2 7, left back contact of relay 26, Outer 
left; front contact of relay 05, conductor O55, 
brush G84 in position f4 and thence to the wind 
ing of the stepping magnet 005 and battery to 
advance switch 000 to position 5. Positions 
(5 and 6 are passed by in response to ground 
connected to conductor 0.56 over the outer left 
back contact of relay 06, conductor 32 and 
the second left front contact of relay 05 and 
ground connected directly to the terminal of 
brush 004 in position 6. 
The advance of switch 000 to position 20 takes 

place as described for the free call. 
When test selector 000 reaches position 20, 

ground is connected to the winding of relay 939 
which functions to advance test class switch 900 
to position it. Relay 3 is again operated and 
the circuits are arranged to test the automatic 
release feature of the district junctor. 

Automatic release test 

For this test switch 900 is in position f, free 
call relay 3 is operated and relay 06 is 
operated over conductor 36 and brush 905 in 
position . 

In this test the district junctor circuit is tested 

15 
for its ability to release the calling subscriber's 
line when the called subscriber disconnects with 
the calling subscriber's receiver of the Switch 
hook. Under this condition, the district junctor 
circuit should open the Originating sleeve in four 
minutes or less. 

In the district junctor circuit during a service 
connection relay f606 is operated under the con 
trol of the calling line and relay 8 under 
the control of the called line. If the called sub 
scriber has anSWered for a time interval Sufis 
ciently long to cause relay 82 to operate and 
then disconnectS, but the calling Subscriber fails 
to disconnect, the release of relay i8ff opens 
the locking circuit for relay 83, connects ground 
over the back contact of relay 8, middle left 
front contact of relay 82 to interrupter 825. 
When the interrupter 825 closes its contact, re 
lay 824 operates, locking under the control of 
relays 8 2 and 8 f. After a two-minute in 
terval interrupter 826, which is carried on the 
same shaft as interrupter 825, closes its con 
tacts, completing a circuit from ground over the 
interrupter contact, right front contact of relay 
824, right back contact of relay 83, inner right 

front, contact of relay 8 2 to the winding of 
relay 802 and battery. When relay 882 oper 
ates, it opens the locking circuit of relay 800 
and disconnects relay 806 from the calling line, 
thereby releasing relay 809 and disconnecting 
ground from the incoming sleeve conductor 78 
releasing the line link hold magnets. The re 
lease of relay 809 also releases the outgoing cons 
nection through the district office switches. 

In testing this function of the district junctor, 
the test proceeds as previously described through 
position i? of the test switch iOOO. In position 
2, relay 3 is operated to energize timer 
magnet 50. When contact 500 closes, relay 
400 operates and operates relay 07 which locks 
and causes the operation of relay 8. The 
operation of relay O. closes a circuit from mag 
net OO5 over brush foo4 in position 2, con 
ductor 530, inner left front contact of relay 

O7, inner left front contact of relay f OS, 
inner left back contact of relay 033, conductor 
O53, right front contact of relay 400, right back 

contact of relay fo22 to ground at the outer left 
front contact of relay 032. Switch 000 ad 
vances to position f3 from which it is advanced 
to position 4 by the normal closure of the 
charge test circuits as previously traced. When 
relay 400 releases in response to the opening 
of timer contact 500, a circuit is closed from 
magnet 005 over brush 004 in position f4, con 
ductor O55, outer left back contact of relay 
fiO5, outer right front contact of relay if 0.6, 
conductor 37, right back contact of relay 400, 
right back contact of relay 022 to ground at 
the Outer left front contact of relay 032. 
Switch foot advances to position 5, where a 
circuit is closed from battery through the wind 
ing of relay 033, inner right front contact of 
relay ff06, brush C02 in position 5, to ground 
over conductor 426. Relay 033 operates and 
locks over its inner left front contact, sixth left 
contact of relay 022 to grounded conductor 
426. A branch of the operating circuit of re 

lay 033 extends to lamp 0.8 to indicate that 
the test circuit is timing for automatic release 
of the district junctor. With relay 033 oper 
ated, the circuit of relay 8 is opened to start 
the automatic release of the district junctor. 
Relay 033 prepares two circuits, one from the 
stepping magnet 005, over brush 004 in po 
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sition 5, conductor iO56, outer left front con 
tact of relay 06, outer left front contact of 
relay 033, right normal contact of key 034, 
right back contact of relay 03, inner right 
front contact of relay 032, left back contact 
of relay O2 to ground at the outer right front 
contact of relay 023. The second circuit ex 
tends from battery through the winding of relay 
1 4 0, conductor 224, inner left contact of key 
O34, third left front contact of relay fo33, con 
ductor iO53, right front contact of relay 400, 
right back contact of relay 022, to ground at 
the outer left front contact of relay 032. If 
the district junctor release arrangement Works 
satisfactorily, the removal of ground from con 
ductor 787 will release relay 03 and close the 
first of these circuits. If the release does not 
take place before the reoperation of relay 400, 
the second circuit is closed, operating relay 40 
to block the progress of the test. If the test 
switch 000 is advanced, the test is completed as 
previously described. 

False automatic release 
As a variant of the previous test, a test may 

be made for false ground on the automatic re 
lease conductor 836. To make this test the 
automatic release key 96 is operated, as well 
as key 034. The test proceeds the same as 
on the regular automatic release test above 
described until relay 033 is operated, and lamp 
08 lighted with test switch 000 in position 5. 

With key 034 operated, a circuit is prepared 
from battery through the winding of relay 40, 
conductor 224, right closed contact of key 034, 
right back contact of relay 03f, inner right 
front contact of relay 032, outer left back 
contact of relay fo2 to ground at the Outer 
right front contact of relay O23 to operate re 
lay 4 0 if relay 03 releases prematurely. Re 
lay 033 and key fo34 prepare a circuit for ad 
vancing switch 000 to position 5 which ex 
tends from brush OO4 in position 5, over con 
ductor f056, outer left front contact of relay 

06, inner left closed contact of key 034, third 
left front contact of relay 033, conductor 053, 
right front contact of relay 400, right back con 
tact of relay 022 to ground at the outer left 
front contact of relay 032. Relay O33 at its 
inner right back contact disconnects ground 
from the tip conductor of the test line thereby 
releasing relay f8 and closes a circuit from 
ground over conductor 26, middle right front 
contact of relay ff06, inner right operated con 
tact of key 034, inner right front contact of 
relay 033 to interrupter 028 which controls 
relays 027 and 1030. The first closure of in 
terrupter 028 operates relay 030 which locks 
independent of the interrupter and closes a cir 
cuit for relay 027 which is shunted as long as 
the contact of interrupter 028 remains closed. 
When the interrupter 028 opens its contact re 
lay 027 operates. At the next closure of in 
terrupter 1028, relay 030 is released but Irelay 
027 is held operated through the interrupter 

contact until the interrupter opens its contact, 
when relay 02, also releases. This cycle of 
operations continues as long as ground is con 
nected to interrupter 030. Each time that re 
lay 028 operates, the circuit of relay f8 f is 
reclosed at the right front contact of relay 030 
which is in parallel with the back contact of 
relay 033. When relay 8 releases, it grounds 
interrupter 1825 and opens the locking circuit of 
relay 83 which is effective if relays 84 and 
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85 are normal. If interrupter 1825 should 
happen to be closed at the moment that relay 
8 closes its back contact, relay 1824 Will 
immediately operate and lock under the control 
of relay 82 and relay f8 . When now inter 
rupter O28 closes its contact, relay f8 re 
operates, opens the locking circuit of relay 1824 
which starts to release, but being slow acting 
does not do so immediately. The next closure 
of the contact of interrupter 028 releases relay 
f 030 and, in turn, releases relay 8 and re 
closes the holding circuit for relay 824. There 
fore, relay 8 f is caused to release and re 
operate once a second. During the release of 
relay 8, if there is a false ground on con 
ductor 836, the circuit previously traced for 
relay 802 is closed from the false ground in 
stead of waiting for the closure of interrupter 
826. Therefore, the district junctor is imme 

diately released and ground is removed from 
conductor 787. Under this condition relay 03 
releases, completing the circuit for relay 40 
above described. The operation of relay 40 
blocks the progress of the test. 

If there is no such false ground on conductor 
836 the reoperation of relay 80 releases re 

lay 824 before interrupter 826 closes its con 
tact and the test circuit awaits the closure of 
timer 500 to operate relay 400. When relay 400 
operates it closes the circuit above traced for 
advancing switch 000 to position 6 out of which 
it is immediately advanced by ground on the 
terminal of brush 004. 
In position f7 relay 02 operates as previously 

described, makes the release test of district 
junctor relay 806 and steps switch 000 to 
position f 8. When testing non-coin districts 
switch 000 is advanced from position 8 through 
the back contact of relay 328 and relay 020. 
The balance of the test is the Same as On a regul 
lar automatic release test. 
When test selector 000 reaches position 20, 

ground is connected to the winding of relay 933 
which functions to advance test class switch 900 
to position 3. This position corresponds to the 
test of the control of the Zone metering features 
of the district and since the district junctor 
under test is not equipped for Zone metering, 
this test cannot be made thereon. Therefore, 
when switch 900 reaches position 3 a circuit is 
closed from ground at the middle right contact 
of relay 322, conductor 434, normal contact of 
key 402, outer left front contact of relay 409, 
conductor 442, right contact of Zone key 90 
which is operated since other district junctors 
are to be tested for this function, brush 903 in 
position f3, right back contacts of relays 320, 
321, 3 5 and 316, outer left back contact of relay 
38, outer right back contact of relay 323, back 
contact and winding of magnet 906 and battery. 
Switch 900 advances from position f3 in this cir 
cuit and from position 4 under the control of 
the back contact of relay 933. 
In position 5 a circuit is closed from con 

ductor 937, brush 904, conductor 94, back con 
tact of relay 38, conductor 936 to the winding 
of charge relay 2. In this position the action 
of the district junctor in the charging of a call 
to the tip party on a party line is tested. 

Tip party charge 
This test is essentially the same as the test 

made in position of switch 900. However, with 
brush 905 in position 5 a circuit is closed from 
ground over brush 905, conductor 945, inner 
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right front contact of relay 322, to the winding 
of relay 40 and battery. Relay 40 reverses 
the connection of relays 509 and 508 to the 
metering conductors, at the same time trans 
ferring relay 4 0 to the tip party metering con 
ductor. Relay 40 also connects ground from 
the inner right back contact of relay 02, back 
contact of relay 035, conductor 062, Outer right 
back contacts of relays 207 and 5, conductor 

39, inner left front contact of relay 40, con 
ductor 427, resistance 512, conductor 22, left 
back contact of relay 20, outer left back Con 
tact of relay 22, conductor 436 and thence 
as previously traced to the tip conductor 39 
of the district junctor and through the Sender 
link switches 303 and 304 to the Sender to 
give the sender an indication of a tip party call 
ing. The sender passes the information to the 
marker, which in turn operates relay 823 in the 
district junctor. Relay 823 locks, disconnects 
the metering circuit from conductor 833 and 
connects it to conductor 1834, at the same time 
reversing the connection of ground to these 
metering conductors. Relay 823 also provides 
an auxiliary holding circuit for relay 822. 
With both metering and testing circuits asso 
ciated with conductor 834, the test proceeds as 
for the individual test. 
When test selector 000 now reaches position 

20, relay 933 is again operated, advancing 
switch 900 to position f6. In this position relay 
934 operates in a circuit from battery through 
the winding of relay 934, brush 90 in position 
6, to ground over conductor f428. At its inner 

left front contact relay 934 closes an obvious cir 
cuit for relay 935 which, in turn, closes a circuit 
for meter 930. With relay 934 operated, the 
closure of the contact of register 930 completes 
a circuit from ground at the left front contact 
of relay 93, front contact of meter 930, outer 
left front contact of relay 934, outer upper con 
tact of key 400, winding of complete test meter 
405, and battery. Meter 405 in operating 

initiates the advance of the connection control 
circuit to another district. 
a circuit from ground at its front contact, inner 
upper normal contact of key 400, upper nor 
mal contact of key 403, left winding of relay 
42 to battery. Relay 42 closes a circuit 
from ground at its inner right contact, inner 
right contact of relay 934, to resistance 932 and 
battery in shunt of the winding of relay 93, 
thereby causing relay 93 to release. With re 
lay 93 released ground is connected over the 
outer left back contact of relay 93, the seven 
teenth to twentieth terminals of brush 902, back 
contact and Winding of magnet 906 to battery, 
thereby advancing switch 900 to position 2. As 
Soon as the brush 90 leaves position 6, relay 
934 releases closing a circuit from ground at its 
left back contact to the twenty-first terminal 
of brush 902 So that When the brush reaches 
position 2 it is immediately advanced to normal. 

If one of the test class keys 90 to 97 is not 
operated, a circuit is arranged to pass that posi 
tion without making the corresponding test. 
Suppose, for example, that key 9? is not oper 
ated, then when switch 900 reaches position 3 
a circuit will be closed from battery through the 
winding and over the back contact of magnet 
906, left normal contact of key 97, brush 903 in 
position 3, over the closed right contact of an 
operated key to ground over conductor 442. 

Relay 42 when operated locks in a circuit 

Meter 405 closes 
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from battery through its left winding and Outer 
left front contact to ground at the left contact 
of relay 408 and extends this locking ground 
Over its inner left front contact to the Winding 
of relay 45 and battery. Relay 4 f5 in oper 
ating releases relay 49 which, in turn, releases 
relay f46 disconnecting the junctor just tested 
from the test circuits. Relay 45 also closes a 
circuit from battery through the winding and 
back contact of magnet 605, brush 602 in po 
sition f, conductor f633, inner right front con 
tact of relay 45, right contact of start key 422, 
left back contact of relay 420 to ground at the 
right back contact of relay 46. Switch 600 
advances to position 2 in this circuit. The ad 
vance of Switch 600 opens the circuit of hold 
magnet 730 thereby disconnecting the test cir 
cuit from the district junctor of Fig. 18. When 
magnet 30 releases it opens the circuit of re 
lay 408 in turn releasing relay 4 2. 
The release of relay 93 causes the release of 

registers 930 and 405 thereby also opening the 
Operating circuit for relay 42. When relay 
42 is released it also releases relay 45 thereby 
closing a circuit from battery through the wind 
ing and over the back contact of magnet (605, 
brush 602 in position 2, conductor G34, back 
Contact of relay 408, inner left back contact of 
relay 45, to ground at the outer right front 
contact of relay 409, Switch 600 advances to 
position 3 in this circuit. With switch 600 in 
position 3 the No. 1 hold magnet of the series 
730 to 39 is operated, connecting the test cir 

cuit with the next district junctor. With the 
corresponding cross-point closed, the conductors 
extending to the originating side of the next 
junctOr are connected to the test circuit. The 
hold magnet also connects ground to conductor 
776 thereby operating relay 408 to cause the 

start circuit to begin the busy test on the second 
district junctor circuit as heretofore described. 

After the tenth district circuit has been sat 
isfactorily tested and relay f45 operates as above 
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described, switch 600 is advanced to position 9. 
In this position a circuit is closed from battery 
through the winding and Over the back contact 
of magnet 66, brush 62 in position , brush 
603 in position 9, to ground at the front con 

tact of relay 606. Switch 60 is advanced to 
position 2 in this circuit. The advance of brush 
63 from position releases the select magnet 
20 restoring the corresponding horizontal row 

of cross-points from the selected condition, Mag 
net 20 in turn releases relay 606. The ad 
vance of switch 600 releases relays 408, 42 
and 45 as previously described. Therefore, the 
release of relay 606 closes a circuit from ground 
over its back contact, conductor 635, right back 
contact of relay 45, conductor 443, brush 602 
in position 9, back contact and winding of mag 
net 605 to battery. Switch 600 advances to 
position 2 in this circuit. When switch 600 has 
advanced, it closes a circuit from battery through 
the winding and over the back contact of mag 
net 66, brush 62 in position 2, brush 604 in 
position 2 to ground, thereby advancing switch 
60 to the next working position. In this posi 

tion the select magnet of the next level of cross 
bar switch 700 is operated over brush 63 and 
the operation of the select magnet in turn closes 
the circuit for relay 606. With relay 606 op 
erated, as an indication that the next switch level 
has been prepared, a circuit is closed from ground 
over the contact of relay f 606, brush. 602 in po 
sition 2 f, back contact and winding of magnet 
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605 to battery, thereby advancing brush 600 to 
normal. The advance of switch 800 to its first 
working position is the same as described at 
the start of testing. 
Switch f 60 is advanced from position to posi 

tion as above described. With switch. 60 in po 
sition 9 select magnet 729 is operated and with 
switch 60 in position hold magnet 30 is op 
erated, closing cross-point 749 which connects 
the test circuit with the coin type district junc 
tor of Fig. 7. 
The test circuit now makes a complete set of 

tests of this district. 

Coin, district 

As in the case of the district junctor of Fig. 18, 
the coin district junctor of Fig. 7 is marked idle 
by the presence of battery on conductor 732 to 
Which it is connected Over the normal contact of 
jack 716, outer left back contact of relay T26, 
third left back contact of relay 28, Outer left 
back contact of relay 707, right back contact of 
relay 7, inner right back contact of relay 07, 
outer left back contact of relay 709 and resist 
ance 708. 
The test circuit tests for this battery before 

proceeding With the other tests. If this test is 
successful, relay 036 is connected across con 
ductors 436 and 437 which are extended over 
the front contacts of relay 46 to conductors 
78 and T82. The closure of cross-point 749 

connecting the test circuit to the district junctor 
circuit extends conductor 78 to conductor 733 
and the inner left back contact of relay 27, and 
conductor 782 to conductor 34 and the inner 
right back contact of relay 27, and thence to 
the pulsing relay of the sender 329 to Which 
the junctor is connected under the control of 
link control circuit 607 Over link switches 30 
and 302. When the connection. With the sender 
329 has been completed, ground is connected to 

conductor 735, completing a circuit over the 
middle right back contact of relay 28, through 
the winding of relay 77 and battery. After the 
designation has been recorded in the sender 329 
the marker 300 is summoned and controls the 
connection of the district junctor with the test 
line over cross-points 306, f309, 3 and 36. 
During the establishment of the connection with 
the test line the marker operates relay 729 by 
way of the sender link switches 30 and 302 
and relay 729 locks over conductor 36 to ground 
in the marker through the district link. Relay 
29 in operating connects ground over conductor 
737 to the winding of select magnet 33 of the 
primary district switches to which this junctor 
has access. It also extends conductors 38, 39 
and 740 to the marker 300. 
After the marker has established the connec 

tion with the test line, it releases relay 729. Relay 
729 in releasing connects conductor 74 over 
which the district and office switches are held, 
over the left back contact of relay 729 to ground 
at the outer left front contact of relay 77. The 
marker tests for this ground and on finding it, 
disconnects. 

After the sender has completed its functions in 
establishing the COnnection, it connects ground 
to conductor 742, completing a circuit. Over the 
right back contact of relay 729 and the winding 
of relay 726 to battery. Relay T26 locks over the 
inner left back contact of relay T28 and the sec 
ond left front contact of relay 726. Relay 726 
also extends its locking ground over its inner 
right front contact to conductor 743 through re 
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sistance 3. With relay 726 operated, the tip 
conductor 33 is extended over the inner left 
back contact of relay 727, third right front con 
tact of relay 26, inner right back contact of 
relay 28, outer right back contact of relay 727 
to ground through the right winding of relay 
30, while the ring conductor 734 is extended over 

the inner right back contact of relay 727, fourth 
right front contact of relay 726, second left back 
contact of relay 28, second left back contact of 
relay 27, to battery through the left winding 
of relay 30. Relay 30 closes a circuit from 
ground at the inner left front contact of relay 
lf, front contact of relay 730, to conductor 735 
to hold the outgoing connection and over the 
middle right back contact of relay 728 to the 
winding of relay 77 to hold that relay operated. 
Relay 26 in operating also connects the ring 
of the test line which extends through the cross 

O 
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points to conductor 745, outer left back contact 20 
of relay 28, outermost right front contact of 
relay 726, winding of relay 79, winding of coil 
78, right front contact of relay T, inner left 
front contact of relay 26, Outer right back con 
tact of relay 28, conductor 44, which in turn 
is connected through the cross-points to the tip 
conductor of the test line. The test circuit makes 
the alternating current test of the test line, and 
tests incoming supervisory relay 730 in the same 
manner in which it tested relay 806. This test 
is followed by a test of the outgoing supervisory 
relay 79. 
When relay 79 is operated it connects ground 

over its front contact, outer right back contact 
of relay T20, to conductor 746. The interrupter 
relays 73 and 74 operate and release in syn 
chronism with the contacts of interrupter 75. 
When interrupter 75 connects ground to con 
ductor 748, relay 73 operates over the back con 
tact of relay 74 and connects conductor 746 over 
its upper front contact to the right winding of 
relay 723 and battery. Relay 723 locks directly 
to conductor 746 independent of the interrupter 
relays. When the interrupter 75 opens its con 
tact relay 73 releases. Two seconds later in 
terrupter 75 connects ground to conductor 747 
operating relay 4 over the back contact of re 
lay T3. Relay 74 connects ground from con 
ductor 746 over its lower front contact, left front 
contact of relay 23, second right back contact 
of relay 707, outer left back contact of relay 706, 
normal contact of charging timer 704, outer right 
back contact of relay 706, third right back con 
tact of relay 727, to the winding of relay T2 and 
battery. Relay 72 operated, locks over the third 
right back contact of relay 27, to ground at the 
fourth right front contact of relay T2. It also 
provides an auxiliary holding circuit for relay 726 
which may be traced from battery through the 
winding of relay 26, Outer right back contact of 
relay 729 to ground at the third right front con 
tact of relay 72. In addition, it closes a circuit 
from battery through the winding of magnet 704 
which controls the coin timer, inner left front 
contact of relay 72, second right back contact of 
relay 27, to ground at the inner left front con 
tact of relay 7. 
When magnet 704 operates, it causes the timer 

to engage with the drive shaft which is driven 
by a telechron motor 700 and furnishes the driv 
ing power for a plurality of district junctor cir 
cuits. The coin timer then proceeds to move of 
normal. 
In the test circuit relay 325 is operated over 

the group relay and the brush f64, since relay 
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825 corresponds to a district junctor of the type 
shown in Flg. 7 which gives overtime service. 
With relay 325 operated, relay 328 is operated to 
modify the test circuits. With relay 328 oper 
ated, when the test switch 000 reaches position 
2, operating relay f3, a circuit is closed from 

battery through the winding of relay 55, con 
ductor 538, second right front contact of relay 
328, conductor 336, outer left front contact of 
relay if to ground over conductor 26. 
With relay 55 operated, the tip conductor of 

the test line may be traced over the inner right 
back contact of relay 22, outer left back con 
tact of relay 23, inner right back contact of 
relay 207, inner right back contact of relay 209, 
middle right front contact of relay ffff, right 
back contact of relay O2, inner right back con 
tact of relay O33, conductor f050, back contact 
of relay 329, outer left back contact of relay 404, 
outer right back contact of relay 403 to ground 
at the right back contact of relay 408. The ring 
conductor of the test line may be traced over the 
outer right back contact of relay 22, outer 
right back contact of relay 23, middle right 
back contact of relay 207, outer left back con 
tact of relay 209, conductor 225, inner right 
back contact of relay 024, conductor 045, outer 
right front contact of relay if , outer left back 
contact of relay O2 to battery through resist 
ance 3. With relay 55 operated, the incom 
ing tip conductor from the district junctor which 
extends through the connecting circuits from 
conductor 33 to conductor 436 is extended Over 
the outer left back contact of relay 212, outer 
left, back contact of relay 20, conductor 22, 
inner left front contact of relay 55, conductor 
539, middle right back contact of relay fo33, con 
ductor 639, upper normal contacts of keys 625 
and 624, inner right back contact of relay 505, 

B winding of relay 507, resistance 506, outer right 
back contact of relay 505, normal contact of key 
69, right back contact of relay 603, conductor 
53 , seventh left back contact of relay fo22 to 
grounded conductor 426. Relay 507 is also con 
nected to the outgoing ring conductor in a circuit 
which extends as previously traced from the ring 
conductor 734 of the district junctor to conduc 
tor 43, inner right front contact of relay 55, 
left back contact of relay 602, middle left back 
contact of relay f O2 to conductor 539 and thence 
as above traced to the winding of relay 507 and 
to ground. 
With relay 55 operated, resistance 54 is in 

cluded in the circuit of the upper winding of re 
lay 49 and resistance 53 is included in the cir 
cuit of the lower winding of relay 409 in order to 
change the time required to Operate this relay to 
a value suitable for measuring the application of 
the coin current. 

If the ability of the district junctor to handle 
overtime service is not to be tested, that is with 
key 46 normal, collection takes place following 
the release of the incoming supervisory relay 730. 
With key 4f6 normal, the operation of relay 

A 3 closes a circuit from battery through the 
winding of relay 502, conductor 535, left normal 
contact of key 4f6, inner right and outer left 
contacts of relay 325, inner right back contact 
of relay 326, conductor 529, inner left back con 
tact of relay 505, conductor f28, third right back 
contact of relay 06, outer left front contact of 
relay 08, middle left front contact of relay 
to grounded conductor f25. Relay 502 func 
tions, as previously described, to measure a time 
interval by operating relays 0 to 06 under the 

19 
control of interrupter ?29. When relay 06 op 
erates it closes a circuit from ground over the 
back contacts of relays 2 &, 219, 25, 24, f fo, 09, 
08 and 107, upper front contact of relay 06, 
conductor 530, brush 004 in position f2, to mag- 5 
net 005, thereby advancing switch f OOO to posi 
tion f3. Switch 000 is advanced from position 
f3 by the circuit which tests the normal condi 
tion of the charge testing relays. It is advanced 
from position 4 over conductor f O55, as previ- 10 
ously described, from position 15 by ground on 
the right normal contact of key 4 f6 and from po 
sition 6 by direct ground on the terminal of 
brush food. 
In position 7 relay O2 is operated over brush 15 

f00 and locks. Relay 02 advances switch Ooo 
to position 8 and reduces the current in the 
circuit of relay 730 to the release value. 
The release of relay 730 opens the circuit of 

relay if which releases, opening the circuit 20 
of relay 79 and closing a circuit from battery 
through resistance 708, left back contact of re 
lay 709, inner right back contact of relay 07, 
right back contact of relay Tif, outer left back 
contact of relay 707, second right front contact 25 
of relay 72?, outer left front contact of relay 
726, to the right winding of relay 709 and 
ground. Relay io9 locks over its inner right 
front contact, third right back contact of relay 
70 to resistance 705 and battery. At its inner 
left contact it connects ground to conductor 754, 
which extends over the third left back contact 
of relay 727 and the left back contact of relay 
729 to conductor 74? to hold the outgoing end 
of the connection and in parallel therewith over 
the Second and first right front contacts and 
winding of relay 726 to hold that relay operated. 

Relay 709 connects battery through resistance 
708 over the outer left front contact of relay 
709, outer left front contact of relay 72 to con- 40 
ductor 749 to operate the line register. Relay 
709 also connects ground over its middle right 
front contact, middle left back contact of relay 
707 to conductor 750 to seize the coin control 
Supervisory circuit of Fig. 8. 
The connection of ground to conductor 750 

Operates relay 804 which passes its operating 
ground to the upper winding of relay 805. Re 
lay 805 closes a circuit for relay 806 over the 
back contact of relay 803. Relay 804 connects 
conductors 80 and 8 together thereby prepar 
ing a circuit from battery through the winding 
of relay 630, conductor 80, front contact of re 
lay 804, conductor 8 f, armature of relay 750, 
conductor 773, rush 65, conductor 636 to 
ground at the uppermost right front contact of 
relay 55. Relay 806 connects conductors 808 
and 809 together which prepares a circuit from 
battery through the winding of relay 628, con 
ductor 808, front contacts of relays 806 and 805, 60 
conductor 809, front contact of relay 630, con 
ductor 638, brush 604 to ground. 
When the connection of the coin supervisory 

circuit is established ground is connected to con 
ductor 812, closing a holding circuit for relay 65 
709 to battery through its left winding and an 
Operating circuit for relay TOT over its left nor 
mal contact and through its winding to battery. 
Relay 707 in operating locks over its inner and 
middle left front contacts to ground at the mid 
dle and Outer right contacts of relay 709. Relay 
707 also closes a circuit from ground at its inner 
right contact, right back contact of relay 7, 
outer left front contact of relay 70, to the Wind 
ing of relay 728 and battery, Relay 728 locks 75 
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over its inner left front contact, to ground at 
the second left front contact of relay 26 and 
opens one holding circuit for relay 726. Relay 
707 disconnects ground from conductor 750. 
With relay 72 operated ground is connected to 

conductor 75 to tell the coin circuit that the 
coin is to be collected. In addition, when the 
coin supervisory circuit is ready to collect the 
coin it connects ground to conductor 83, clos 
ing a circuit for relay 727 which operates. Relay 
727 opens the circuit of relay 72 and that relay 
releases. It also connects the tip and ring con 
ductors 733 and 734 of the subscriber's line, Over 
its inner right and left contacts to conductors 
84 and 85, leading to the coin supervisory cir 
cuit, disconnecting relay 730 from conductors 
T33 and 734. Relay 727 also disconnects ground 
from conductor 74, releasing the district and of 
fice Switches. 
When the coin supervisory circuit has applied 

coin collect battery over conductors 84 and 85 
it releases relays 727 and 709 and then releases. 
The release of relay 709 in turn releases relays 

T07 and 726 and disconnects ground from con 
ductor 743. With relay 726 released, relay 28 
also releases. 

In the test circuit, the operation of relay 507 
closes a circuit from grounded conductor 93, 
brush OO in position 8, conductor fl26, right 
contact of relay 40, left contact of relay 507, 
winding of relay 602 and battery. Relay 602 
operates relay 603 which locks over key 65 to 
conductor 26 and lights lamp 607. Relay 602 
also closes a circuit from battery through the 
winding of relay 44, outer right front contact 
of relay 602, conductor 632, left back contact of 
relay 43, right contact of relay 409 to grounded 
conductor 26. Relay 44 locks over the inner 
right back contact of relay 43 to ground over 
conductor 53. Relay 602 disconnects relay 507 
from the ring conductor and with relay 603 
closes a circuit from ground on conductor 26, 
lower normal contacts of keys 625 and 624, in 
ner right front contact of relay 603, winding of 
relay 60?, outer left front contact of relay 602, 
inner right front contact of relay 55 to conduc 
tor 437 and thence to the ring conductor of the 
district junctor as previously traced. Coin bat 
tery on the ring conductor operates relay 60? 
which operates relay 604. Relay 604 locks over 
key 6f 5 to conductor 26 and lights lamp 608. 
When conductor f 26 was grounded by switch 

f000, the circuits of relay 409 were prepared. 
The operation of relay 507 opens the shunt 
around condenser 57 permitting relay 499 to op 
erate. With relay 409 operated, a circuit is 
closed as previously traced for relay 43 which 
locks to grounded conductor 26. Relay 43 
opens the operating and locking circuits for re 
lay 44. If relays 50 and 602 release before 
relay 409 in operating operates relay 43 and 
releases relay 44, a circuit is closed from bat 
tery through the winding of relay 45, right 
front contact of relay 44, inner right back con 
tact of relay 403, conductor 42, back contact of 
relay 602, conductor 632, back contacts of relays 
43 and 409 to grounded conductor 26. Re 
lay 4 f5 lights lamp 59 and grounds conductor 
224 to prevent the advance of the test. If the 
pulse if of Sufficient length, relay 602 in releas 
ing closes a circuit from battery through the 
winding of relay 503, inner right front contact 
of relay 43, left back contact of relay 45, con 
ductor 426, inner right front contact of relay 
604, upper normal contact of key 67, outer left 
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front contact of relay 603, to ground at the inner 
left back contact of relay 602. 

Relay 508 advances the test Switch O00 to po 
sition 9 where the relays locked during the coin 
collect test are released. The release of the dis 
trict junctor advances the test switch 000 to 
position. 20. The advance of test class switch 
900 is the same as previously described. 
When the overtime function is to be tested 

and key 46 is operated, the operation of relay 
3, grounding COnductor 25, closes a circuit 

from grounded conductor 25, middle left back 
contact of relay liff, outer left front contact of 
relay O8, third right back contact of relay 05, 
conductor 28, inner left back contact of relay 
505, conductor 529, inner right back contact of 
relay 326, outer left front contact of relay 325, 
conductor 338, left operated contact of key 46, 
conductor 425, Winding of timer magnet 606 to 
battery. The operation of magnet 606 connects 
cams 62 and 63 to the shaft drive by motor 
64. When cam 62 moves of normal it closes 
a circuit from ground on conductor 425, contact 
of cam 62, right back contact of relay 609 to 
the winding of relay 60 and battery. Relay 
60 operates and locks through the winding of 
relay 609 and the inner right front contact of 
relay 60 to grounded conductor f06, but relay 
609 does not operate as long as the contact of 
can 62 remains closed. Relay 60 also connects 
ground from conductor 06 over its outer right 
front contact, conductor 29 to the winding of 
relay foll and battery. Relay if 07, as in previous 
cases, simulates the response of the called sub 
Scriber thereby starting the timing period in the 
district junctor. This continues for 4A minutes. 

In the district junctor, the operation of relay 
79 starts the timing operation as previously de 
Scribed. 
At the end of 265 seconds the contact of cam 

703 closes, providing a holding circuit for mag 
net 704 over cam 703, fourth left front contact 
of relay 26, to ground at the inner left front 
contact of relay if thus continuing the opera 
tion of the timer even though relay 72 may be 
released in the meantime. About 5 seconds later 
can 702 closes its contact, completing a circuit 
from battery through resistance 705, contact of 
can 702, right winding of relay 709 to ground. 

Relay 709 summons the coin circuit which, in 
general, acts as before. However, since relays 
730 and 77 are still operated, the operation of 
relay 709 closes a circuit from battery through 
the winding of relay 706, middle left front con 
tact of relay 709, fourth left contact of relay T26, 
inner left front contact of relay 77 to ground. 
Relay 06 locks over its inner left contact and 
either over cam contact 703 and the fourth left 
contact of relay 726 or over the inner left con 
tact of relay 72 and the second right back con 
tact of relay 27 to ground at the outer left con 
tact of relay 77. 
When relay 72 operates to disconnect con 

ductors T33 and 734 from relay 730 and connect 
them through to the coin supervisory circuit, it 
closes a holding circuit for relay 77 over the 
middle right back contact of relay 728, outer 
right front contact of relay 727 to ground at the 
inner left contact of relay 77. 

If collection occurs before the end of the 44, 
minute period, the operation of relay 507 operates 
relay 602 in a circuit from battery, through the 
winding of relay 602, left contact of relay 507, 
right contact of relay 40, to ground over conduc 
tor 26. With relay 602 operated, a circuit is 
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closed from battery through the winding of re 
lay 5, oute left back contact of relay 585, in 
ner right front contact of relay S92, Beft back 
contact of relay: 699, conductor 680, right oper 
ated contact of key 436, otter right front co 
tact of relay 325, right back contact of relay 326. 
conductor 337, second right back contact of re 
lay 36 to grounded conductor 26. The oper 
ation of relay 5i indicates an overcharge, iight 
ing lang 523 and blocking the test. 
At the end of 4% minutes can S 2 opens its 

contact and if no charge has been received relay 
609 operates. If now a charge is received, relay 
50 operates as before in turn operating relay 
602. With relay 62 operated, the connection 
previously traced between the ring conductor and 
the winding of relay 5 is opened and that cir 
cuit is extended over the outer left front contact 
of relay 62, winding of relay 60 to ground over 
conductor 2. If the coin current is present 
relay 60? operates and in operating closes an 
obvious circuit for relay 604 which lights lamp 
668. Relay 602 also closes an obvious circuit for 
relay 603. Relays 603 and 604 lock over their 
inner left front contacts, contact of key 65 to 
grounded conductor 26. At the end of the 
pulse, relays 50, 5G and 692 release. 
As before, the operation of relay 587 opens the 

shunt around condenser 5 for timing the pulse. 
If the pulse is satisfactory, relay 503 operates, ad 
vancing switch 200 to position 3. The advance 
of switch 008 releases the testing relays, which 
advance switch OCC to position is from which it 
is immediately advanced to position 5 during 
this class of test. 

Relays 6 and 639 are locked independent of 
relay SS3 and therefore do not release. When 
can S2 recloses its contact at the end of 5 min 
ites, it closes a circuit from ground on conduc 

4.6 to 325, contact of can G 2, right front contact 
of relay 669 to the winding of relay 6 and bat. 
tery. If no pulse has been received when relay 
6 operates, the circuit for advancing switch 
d 66 out of position 2 is opened and the opera 

&E tion of relay 6 closes a circuit from battery 
through the winding of relay 5, middle left 
front contact of relay 6, conductor 642, outer 
right back contact of relay f, conductor 2, 
brush (02 in position f2 to grounded conductor 

50. 826. A branch of this circuit extends to lamp 
O2 to indicate that the trouble was with the 

first charge. 
When the coin Supervisory circuit has com 

pleted coin collection, it releases relay 72 and 
55 connects ground to conductor 5 for 8, short 

interval, closing a circuit over the outer right 
back contact of relay 2, through the left wind 
ing of relay 723 and battery. Relay 23 oper 
ates in this circuit and locks over its inner right 

30 front contact and conductor 746 under the con 
trol of relay 79. The coin circuit then releases, 
in turn releasing relays 727 and 709. Relay 09 
releases relay TOT, but relay 706 remains locked 
over the contact of cam 03. 
When the timer completes the timing cycle of 5 

minutes the contacts of cam of reclose com 
pleting a circuit from ground through the right 
winding of relay 709, outer right front contact 
of relay 706, contact of cam 70, outer left front 

70 contact of relay 706 to battery through resist 
ance 705. Relay 709 operates and connects 
ground to conductor 750 as above, causing the 
coin supervisory circuit to be connected to the 
district junctor circuit. When the coin circuit 

5 is connected with the district junctor relay TO7 
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agaia Operates. With gelay - G operated, the 
operating circuit of relay 36 is reclosed. causing 
the timer to continue to function. 
Wher the coin. Spervisory circuit is as been re 

corrected, grourad is connected $o conductor 83, 
Over the otte left back contact of relay 22, nid 
dle right front contact of relay 98 to ground 
at the inner right back contact of relay 72 as 
an indication to the coin supervisory circuit that 
overtine coin monitoriang is required. The coin 
supervisory circuit ihei Operates relay 72 
anonentarily which connects the incoming tip 
and ring conductors through to the coin super 
visory circuit in order to test the line for the 
presence of the overtine coin deposit. 
With switch 000 in position 5, 1elay 3 is 

reoperated, operating relay 585 which connects 
relay 59 to the tip and ring conductors to simu 
late the deposit of a coin to satisfy the coin cir 
cuit which again releases. The coin circuit in re 
leasing removes ground from conductor 8:2, in 
turn releasing relay 79 provided timer can O2 
is not closed. Relay 99 releases relays 0, 06 
and magnet (3 and the timer then restores to 
inorinal. With relays 23 and 9 operated, a 
circuit is provided to again operate relay 2 un 
der the control of interrupter 5 and relays 3 
and 4 and when relay 2 operates timing of the 
call is resumed. 

In the test circuit, the reclosure of can contact 
3f2 at the end of 5 minutes operates relay 6 over 
the right front contact of relay 609. Approxi 
rately 30 seconds later can 683 closes its con 
tact, closing a circuit from ground over the con 
tact of can SA3, outer left front contact of relay 
5?, lower normal contact of key 647, conductor 
A 32, outer left back contact of relay 06, con 
ductor (56 to brush G3 in position 5 and 
thence to the winding of magnet S65, thereby 
stepping switch 000 to position is which is passed 
by. In position is relay (2 operates and locks, 
advancing Switch 28 to position 8. 
The operation of relay 62 releases the district 

junctoi" and the advance of Switch 669 to posi 
tion 8 prepares the test circuit to receive the 
coin collect current. 
The district junctor functions in releasing as 

described hereinbefore. 
Free cd 

The test of the coin district junctor for a free 
cal is similar to that of the message rate district 
junctor. Relay 3 tells the marker that no 
charge is to be made and relay 55 connects relay 
50 for receiving coin current. Felay 328 being 
operated, ground from brush 9-5 in position 3 ex 
tends over conductor 938, outer right front con 
tact of relay 328 to the winding of relay 329 and 
battery. Relay 329 grounds conductor 335 to 
operate relay 505 which rearranges the connection 
of polarized relay 50 to the tip and ring conduc 
tors to render it responsive to coin refund current. 
Relay 329 also opens the outgoing tip conductor to 
prevent the operation of relay 9. 
With relay 79 non-operated, relays 723 and 

2 cannot operate. Ground is connected to con 
ductor 752 over the inner right back contacts of 
relays 706 and 72 to cause the coin circuit to 
apply coin refund current which operates relay 
50 which advances the test circuit as previously 
described. 

Operator test call 
For this class of call, relay it is operated to 

inform the marker of the type of call and relay 
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O is operated from switch 900. The operation 

of the test circuit is the same as for the non-coin 
district. 
In the district junctor for an operator class call, 

the marker connects ground to conductor 39, 
operating relay 720 which locks temporarily over 
its outer left front contact and conductor 753 to 
ground supplied by the sender and later locks 
over its middle left front contact, fourth left front 
contact of relay 726 to ground at the inner left 
front contact of relay 77. 
When the test circuit operates relay 209, relay 

79 is operated and closes a circuit from ground 
at its front contact, outer right front contact of 
relay 720 to battery through the winding of relay 
728. Relay 726 is not released since the test cir 
cuit connects ground to conductor 4 completing 
a circuit over the left back contact of relay 29, 
third left back contact of relay 727 to the second 
and first right front contacts and winding of relay 
26 to battery, holding that relay operated. 
Relay 728 in operating disconnects relay 30 

from the calling line, releasing that relay and re 
lay 77. With relay 728 operated, the incoming 
tip conductor 733 is extended over the inner left 
back contact of relay 727, middle right front con 
tact of relay 26, inner right front contact of re 
lay 728, outer left back contact of relay T2, outer 
right back contact of relay 707, to the outgoing tip 
conductor 744 and the incoming ring conductor 
734 is extended over the inner right back contact 
of relay 727, fourth right front contact of relay 
26, outer left front contact of relay 728, to the 
outgoing ring conductor 745. When disconnec 
tion occurs, the test circuit disconnects ground 
from conductor 74 thus releasing relay 26 as 
well as the Outgoing and incoming Switches. 
When relay 26 releases it releases relay 28 and 
the circuit is restored to normal. 

Abandoned call test 
This test as applied to the coin district junctor 

differs from that already described chiefly in that 
the advance of switch 000 from position 8 de 
pends. On the receipt of coin refund current from 
the district junctor. Relay O24, which is oper 
ated from switch 900 to control this test, grounds 
conductor 335 at its second left front contact to 
operate relay 505 and prepare the charge testing 
circuit for coin refund current. 

In the district junctor the sender connects bat 
tery to conductor 753 for an interval sufficient to 
insure the operation and locking of relay 709 after 
the originating marker releases. When the bat 
tery is connected to conductor 753, relay 709 will 
operate and relay 720 will release if it has been 
previously operated by the originating marker. 
Relay 709 operated, connects ground to conductor 
50 to summon the coin supervisory circuit and 

also connects ground to conductor 743. When 
the coin supervisory circuit is connected to the 
district junctor circuit, ground on conductor 82 
operates relay O. Relay T0 locks under the 
control of relay 709 and disconnects ground from 
conductor 750. Relay 77 is released when the 
sender releases the sender link. With relay 77 
released relay 728 is operated if relay 707 is still 
held operated by the coin supervisory circuit. 
Since relay 72 has not been operated, ground is 
connected to conductor 752 to indicate that the 
coin should be returned. After the coin circuit 
has completed its functions it connects ground to 
conductor 75, operating relay 723 for the purpose 
of releasing the connection with the calling line 
after which it releases relays 723 and 709. When 
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relay 709 releases it releases relay 707 which in 
turn releases relay 28 and the circuit is restored 
to normal. 

Condenser test 
This test takes place as described for the non 

coin district. No attempt is made to check for 
coin return, the test switch advancing from posi 
tion 8 due to the connection of ground to COn 
ductor 059 by relay ff05. 

Automatic release test 
This test is also similar to that performed on 

the non-coin district junctor. The test proceeds 
as for the local charge test permitting relay 79 
to operate followed by relay 72. Relay fo33 
opens the circuit of relay 79, but relay 730 is 
held operated. When relay 79 releases it closes 
a circuit from ground over its back contact, inner 
right front contact of relay 72, conductor 755 to 
interrupter 72. When interrupter 72 closes its 
contact it extends ground on conductor 755 to the 
winding of relay 70 which operates and locks di 
rectly to conductor 755. Approximately 2 minutes 
later interrupter if closes its contact Completing 
a circuit from ground over the contact of inter 
rupter T, the left front contact of relay 0, 
left back contact of relay 723, over the second left 
front contact of relay 72 to the winding of re 
lay T28 and battery. Relay 728 disconnects relay 
730 from the calling line, causing relays 730 and 
77 to release. The release of relay 77 operates 
relay 709 to bring about disconnection in the 
manner previously described. 

False automatic release 
This test is the same as that for the non-Coin 

district junctor. With key fo34 operated, a cir 
cuit is also closed from battery through the Wind 
ing of relay 43, conductor 422, normal contact of 
key 68, conductor 637, inner right front con 
tact of relay 033, inner right operated contact 
of key 034, second right front contact of relay 

06, to ground at the middle right front contact 
of relay 3 which is operated in position 5. 
Relay 43 serves to block the time measure for 
the coin pulse during this test. Relay fo33 and 
key 034 substitute non-polar relay 600 for polar 
ized relay 507 in the coin battery check circuit to 
provide an advance circuit if either collect or 
refund current is received. 
The advance of Switch 900 to normal and the 

advance to the next junctor are the same as pre 
viously described. 

Advance to neat functor group 
After all the district junctors connected to 

cross-bar switch OO have been tested, switches 
600 and 60 are both resting in position 9. 
As above, the operation of relay f4 f5 advances 
switch 600 to position 20, releasing the tenth 
hold magnet, that is magnet 739, and relay 408. 
With switch 600 in position 20, switch 6 O is 
also advanced to position 20, releasing the select 
magnet 729 and relay f606. The release of relay 
f 606 as before advances switch 600 to position 
2. With switch 60 in position 20 a circuit is 
closed from battery through the winding and 
over the back contact of magnet 507 of the group 
switch 500, brush 50? in position , brush 63 
in position 20 to ground. The advance of switch 
500 from position f opens the circuit of multi 
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circuit from Cross-bar switch 700. The release 
of relay 50 in turn releases relay S45. With 5 
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relay 545 normal and switch 600 in position 2, 
a circuit is closed from ground over brush 604 
in position 2, right back contact of relay 545, 
brush 62 in position 20, back contact and wind 
ing of magnet 66 to battery. Switch Sio is 
advanced to position 2 in this circuit. When 
switch 60 reaches position 2 a circuit is closed 
from ground over brush 63 in position 2, brush 
50 in position 2, back contact and winding of 
magnet 507 to battery. Switch 500 is advanced 
to position 3 in this circuit, in which position an 
other multicontact relay similar to relays 750 
and 769 is operated, to connect the test circuit 
with another cross-bar switch and One hundred 
additional selectors. The operation of this multi 
contact relay again operates relay 545 and ad 
vances switch 60 to normal by closing a circuit 
from battery through the winding and back con 
tact and magnet f66, brush 62 in position 2, 
right front contact of relay 545 to ground over 
brush 604 in position 2 . Switch f 6f O is then 
advanced to position under the control of relay 
499 as described at the beginning of the tests. 
With switch 60 in position , the first select 
magnet of the second cross-bar Switch is oper 
ated to prepare the first level of cross-points and 
the operation of this select magnet Operates relay 
66. Relay 606 closes a circuit from ground at 

its right front contact, brush 602 in position 2f, 
back contact and winding of magnet 605 and 
battery, advancing switch 600 to normal, from 
which position it is advanced to position under 
the control of the start relay 409. With switch 
d 69 in position , the first hold magnet of the 
second cross-bar switch is operated, closing the 
corresponding cross-point in the prepared level 
and connecting a district junctor through to the 
test, circuit. The operation of the hold magnet 
also operates relay 408 to start the busy test on 
the new district junctor. 
When all of the district junctor circuits in the 

office have been tested, switches 600 and 6 
both advance from terminal 9 to 20 as pre 
viously described, which in turn causes switch 
58 to advance one terminal. The release of 

relay 606 advances switch 600 to position 2 
while the release of relay f$45 advances switch 
d 60 to position 2. The terminals of brush 562 
following the last, working terminal through 
terminal 2 are strapped together and connected 
to ground. Therefore, switch 500 is immediately 
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advanced to position 43. In this position the 
end-of-cycle lamp 558 is lighted over brush 506 
as an indication that all district junctor cir 
cuits have been tested. In order to restore the 
test circuit to normal, start key A22 is released 
and the return-to-normal key 546, is operated. 
Release of the start key 422 releases relays 409 
and 42. With relay 409 released and key 546 
operated, a circuit is closed from battery through 
the winding of relay 548, key 546, left back 
contact of relay 545 to ground at the outer right 
back contact of relay 409. Relay S48 closes a 
circuit from ground over brush 64 in position 
2i, middle right front contact of relay 548, 
brushes 603 and 602 in position 2, back con 
tact and winding of magnet 605 to battery, 
thereby advancing switch 600 to normal. With 
switch 600 normal, a circuit is closed from 
ground over brush 604 in its normal position, 
outer right front contact of relay 548, brush 62 
in position 2, back contact and winding of mag 
net 66 to battery, advancing switch 60 to 
normal. With Switch 60 normal a circuit is 
closed from ground over brush 63, brush 502 

23 
in position 43, back contact and winding of mag 
net 50 to battery, advancing switch 500 to 
normal. When switch f300 reaches its normal 
position it closes a circuit from ground over brush 
506, inner right front contact of relay 548 to 
lamp 547 and battery, indicating that the test 
circuit and the connector Switches have been re 
stored to normal. Key 546 is now opened, per 
mitting relay f 548 also to release. 

Transmission testing idcks 

Jacks 200 and 20 are used in testing the 
district junctors with a transmission measuring 
test set. The local call key 92 is operated in 
making this test and the test set is connected 
with the transmission measuring set by plugs in 
jacks 200 and 20. The test proceeds as for a 
similar call until the test line has been selected. 
When relay 5 operates in position 4 of test 
switch 000, relay 22 is operated in a circuit 
from battery through the winding of relay 22, 
closed auxiliary contact of jack 200, conductor 
226, left back contacts of relays 3 and 07, 

conductor 22, inner right back contact of relay 
9, conductor 46, inner left front contact of 

relay 5, inner left back contact of relay 022 
to grounded conductor 426. With relay 22 op 
erated, the tip and ring conductors of the test 
line are connected to the tip and ring contacts 
of jack 20 while the incoming tip and ring con 
ductors of the district junctor are connected to 
the tip and ring conductors of jack 200. After 
the completion of the transmission test, the Op 
eration of key 403 will cause the test circuit to 
Select the next circuit to be tested. 
The test for the continued removal of battery 

from the busy test conductor 82 or 32 is made 
at different times during the test of the junctor. 
After relay 46 operates to start the testing and 
the district junctor functions, the busy test, lead 
is extended over the inner right front contact of 
relay i46, to conductor 222 which may be 
grounded over the front contacts of relay f O2 
with switch f OOO in position , over the front con 
tact of relay 0 in position 3 of the test se 
lector 000, or over the front contact of relay 216 
during dialing. Therefore, this conductor is 
tested throughout the dialing and at least once 
during each supervisory test. 

Test of inesselge register control conductors 
As previously described, the message register 

control conductors from the district junctor are 
grounded or all classes of districts until the 
charge relay 8 2 of the district, junctor oper. 
ates, except during the time that the decoder is 
making a test of these conductors for the pres 
ence of a message register. Relays 58 and 509 
are used to check for the presence of this ground 
at all times as indicated previously. When a con 
nection is first established with the district to 
be tested relays 508 and 509 are operated, relay 
508 in a circuit from battery through the wind 
ing of relay 508, conductor 536, inner left back 
contact of relay 032, conductor 47, upper wind 
ing of relay 40, resistance 42, left back contact 
of relay 40, conductor 439, outer left front con 
tact of relay 46, conductor 785, contact of re 
lay 750, contact of cross-point 740, conductor 
1833, inner left back contact of relay 823, outer 
left back contact of relay 805 to ground at the 
outer left back contact of relay 82. The circuit 
of relay 509 extends over conductor 537, inner 
right back contact of relay 032, conductor 48, 
right back contact of relay 40 f, conductor 440, 
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24 
middle left front contact of relay 46, conductor 
786, contact of relay 750, contact of cross-point 
740, conductor 834 to ground at the Outei left 

back contact of relay f 823. Relay 508 locks to 
conductor 47 and relay 509 to conductor 48 and 
to their respective operating circuits independent 
of relay 032. When relay 032 operates, the op 
erating circuits for these relays are opened and 
they remain locked to ground supplied by the dis 
trict junctor. The disappearance of this ground 
except during decoder test or charge test would 
cause the corresponding relay to release and 
ground conductor 224, operating relay 40 and 
blocking the progress of the test. Relay 508 ob 
tains ground for operating relay 40 over con 
ductor 333, inner right front contact of relay 
O32, outer left back contact of relay 02f to 
ground at the outer right front contact of relay 
023, while relay 509 obtains ground over con 

ductor 528, front contact of any one of the class 
relays 38, 39, 320, 32 or 322 corresponding to 
districts serving two-party lines and conduc 
tor 333. 
When the test switch 000 advances to position 

2 to start the dialing circuit, relay 032 is op 
erated, connecting ground over the middle right 
back contacts of relay 5, over the second left 
and third right front contacts of relay O32 to 
conductors 4 and 48, respectively, to hold 
relays 508 and 509 operated during the test by 
the marker. When switch 000 reaches position 
4, relay if 5 is operated as an indication that 
the call has progressed beyond trunk test. The 
local grounds are then removed from the wind 
ings of relays 508 and 509 which are again de 
pendent upon the ground furnished by the dis 
trict junctor. 

Zone calls 

Zone calls are handled the same as local calls 
except that, with the zone relay 00 operated, the 
circuit of overcharge relay 5 ? is opened so that 
multiple registration will not cause this relay to 
operate and block the test. 

Subscriber disconnect 
With key 66 operated, in connection with a 

local charge test on a non-coin district junctor, 
and with key 46 also operated, a test is made 
to determine that no overtime charge will be 
registered if the called subscriber has discon 
nected before the 5-minute initial period has 
elapsed. When the test switch 000 is advanced 
to position 3 after completion of the initial 
charging test, a circuit is closed from battery 
through the winding of relay 402, conductor 423, 
outer upper alternate contact of key 66, con 
ductor 633, left back contact of relay 594, right 
back contact of relay 44, outer right back con 
tacts of relays 405 and 404, left back contact 
of relay 503, outer right back contact of relay 43, 
conductor 424, left back contacts of relays 604 
and 603, conductor 634, inner right back con 
tact of relay , conductor 2, brush 002 in 
position 3, to grounded conductor 426. Re 
lay 402 locks over its inner right front contact, 
conductor 53, to ground over the seventh left 
back contact of relay 022 and grounded con 
ductor 426. Relay 402 closes a circuit from 
ground at its outer right front contact, conduc 
tor f3, middle right back contact of relay O5, 
conductor 054, to brush 004 in position 3 ad 
vancing switch 000 to position 4. 
With relay 402 operated, the circuit from the 

front contact of relay 400 is transferred from 
the winding of relay 504 to the winding of relay 

ductor 53 
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408. At the expiration of the 5-minute interval 
measured by timer 500, relay 400 operates, in 
turn operating relay 408. Relay 408 locks over 
its inner left front contact to ground over con 

as above traced. It also connects 
ground to the upper winding of relay 40 so that 
a message register pulse, if received, will operate 
relay 40. The operation of relay 408 discon 
nects ground from the tip conductor of the test 
line, releasing relay f8 in the district junctor 
circuit. The opening of this tip conductor simu 
lates the disconnection of the called Subscriber 
and, if the district performs satisfactorily, no 
charge should be received. When timer 500 opens 
its contact, releasing relay 400, a circuit is closed 
from battery through the winding of relay 503, 
outer left front contact of relay 308, right back 
contact of relay 400, right back contact of relay 022 
to ground at the outer left front contact of relay 
032. The operation of relay 503 advances test 

switch 000 from position 5. If, however, the 
district junctor fails in this feature, and a second 
message register pulse is received, relay 40 oper 
ates, in turn operating relay 403. Relay 5 f is 
operated over the inner left front contact of relay 
402, outer left front contact of relay 405, left 
front contact of relay 3 to ground at the outer 
right back contact of relay 55. 
With key 66 operated, the coin district junc 

tors are tested for their ability to release without 
making an Overtime charge if the calling sub 
scriber disconnects at the end of the 5 minute 
talking interval. When testing coin district 
junctors with key 66 operated, the collection of 
the coin at the end of the 4A minute interval pro 
ceeds as previously described, and test switch 
f000 is advanced to position 3. In position 3, 
the release of the charge testing relays operates 
relay 402 as in the case of the non-coin district 
junctor, advancing switch 000 to position 4. 
Switch 000 advances to position 5 in the usual 
Ilane. 
At the end of 5 minutes, relay 6 is operated 

as previously described. With key 66 operated, 
relay 6 closes a circuit from ground at its outer 
right front contact, outer lower contact of key 
66, conductor 644, to the winding of relay 021 
and battery. Relay O2 simulates release by the 
calling subscriber. At its inner right front con 
tact, relay 6 if connects ground over the inner 
upper closed contact of key 66, conductor 335, 
to the winding of relay 505 and battery, prepar 
ing the test circuit for receiving coin return cur 
rent. At its outer left front contact relay 6 
connects ground from the inner lower operated 
contact of key 66 over the lower normal contact 
of key 66 to conductor 32 to advance the test 
switch from position 5. Thereafter the test pro 
ceeds as for a free call. 

Test for holding circuit for district timer 
On each registration received from the mes 

sage register districts, a test is made to determine 
whether the holding circuit of the district timer 
is functioning properly. When the message reg 
ister pulse is received, operating relay 40, relay 
403 is operated as before described. The opera 
tion of relay 403 opens the tip conductor of the 
terminating test line, causing relay 8? in the 
district junctor circuit to release. The Operation 
of relay 404 also opens this same conductor and 
holds it open until the test switch 000 advances 
from position 2 or f 5. If the holding circuit of 
the timer is not effective, the message register 
pulse will be shortened below the length required 
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by the pulse timing arrangement previously de 
scribed and relay 4 f5 will operate, blocking the 
test and lighting lamp 59. In the district junc 
tor it will be observed that the control magnet 
8 of the timer locks over its front contact to 

the normally closed contact of cam 820, over the 
locking circuit of relay 822 independent of no 
mentary switchhook flashing by the called party. 
The alternate contact of cam 82 which times 
the message register pulse is closed only for a 
brief interval as the timer advances from its nor 
mal position. As the timer approaches the end 
of each interval, the contact of cam 820 opens 
and the timer will advance to the succeeding tim 
ing cycle only if relays 83, 82 and 822 are 
operated. This insures that charging for any 
interval will not occur unless both the calling 
and the called subscribers are still connected to 
the talking circuit at the start of each interval. 
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Keys 68, 69, 620, 62, 622 and 623 are used 
in connection with manual tests of the coin con 
trol circuits to impose test conditions on the re 
lays of the coin control circuit, the tests them 
selves taking place as described in connection 
With the test of the district junctor. 

Return to normal 

if it is desired to return the test circuit to 
normal before completing an entire cycle of tests, 
start key 422 is released and return-to-normal 
key 546 is operated. Under these conditions, 
relay 49 remains locked under the control of 
relay 23 until the completion of a particular 
test, which may have been in progress. When 
relay 409 releases, the multicontact relay such 
as relay T50 releases, in turn releasing relay 
585, thereby completing the circuit previously 

traced for relay 548. Relay 548 operated, con 
nects ground over its middle right contact and 
the odd-numbered terminals of brush 602 
through terminal 9 and relay 409 released con 
nects ground to the even-numbered terminals of 
brush 602 through terminal 8 thereby advanc 
ing switch f600 to position. 20. The release of 
the multicontact relay opens the circuit of relay 
606 which, with relay 45 released, advanced 

switch 600 to position 2 from which it is ad 
vanced by relay f409 released. Relay 548 con 
nects ground to the odd-numbered terminals of 
brush 62 through terminal 9 and relay 409 
released connects ground to the even-numbered 
terminals of brush 62 through terminal 8 
thereby advancing switch 60 to position 20. 
Switch 60 is advanced from position 20 to posi 
tion 2 in a circuit from ground over the third 
right back contact of relay 409, right back con 
tact of relay 545, brush 62 in position 20, back 
contact and winding of magnet 66 to battery. 
Similarly, relay 548 at its outer left front con 
tact connects ground to the odd-numbered ter 
mirals of brush 50 and the odd-numbered 
working terminals of brush 502 while relay 409 
at its inner right back contact connects ground 
to the even-numbered terminals of brush 50f 
and the even-numbered Working terminals of 
brush 592, thereby advancing switch 500 to 
position 43. As at the end of the complete test, 
ground over the normal terminal of brush 804 
and the outer right front contact of relay 548 
advances switch 60 to normal. When switch 
6 reaches normal, ground over the normal 

contact of brush f6 3 advances switch 500 to 
normal. Thereupon lamp 547 lights as an indi 
cation that all of the switches have been restored 
to normal, 

25 
With relay 409 released, relay 93 is released, 

connecting ground over its outer contacts to the 
terminals of brush 902 thereby restoring the test 
class switch to normal. Relay 409 also opens 
the locking circuits of relays 549 and 550 there 
by restoring the busy and trouble timing switch 
to one of its normal positions. 

Particular circuit selection 
When it is desired to test a particular circuit or 

to start an automatic test at some point other 
than the fixed automatic starting point, the foll 
lowing circuit operation takes place. In order to 
reach any district junctor circuit it must be 
known in which cross-bar switch it lies. There 
is a position on the group Switch 500 corre 
Sponding to each cross-bar. switch. The setting 
of Switch 500, therefore, determines which cross 
bar Switch is to be chosen for the start of a par 
ticular circuit test. By the operation of key 544, 
ground at the outer right back contact of relay 
409 is connected over the contact of key 544 

to the winding of magnet f 507 and battery. On 
the release of this key the switch is advanced 
one terminal. Key 544 is therefore manually 
operated and released until the desired terminal 
is reached. If it becomes necessary to step over 
a number of terminals, key 543 may be used 
thereby including interrupter 540 in the circuit. 
By holding key 543 operated, switch 500 will 
step under the control of interrupter 540. Upon 
the release of key f 543 switch 500 will stop. 
During the above procedure, group lamps 520 to 
539 are lighted successively to indicate the posi 

tion of switch 500. 
In Order now to reach a particular district, 

junctor, key 555 or 556 may be used to control 
magnet. 66 either step by step or under the 
control of interrupter 540 to advance switch 
60 to the desired level. The arrival of switch 
60 in the proper position is indicated by the 
lighting of the lamps 640 to 649. Keys 542 
and 54 function in a similar manner for switch 
600 during the selection of the desired district 

junctor, the progress of the switch being indi 
cated by lamps f620 to 629. When the desired 
district junctor has been reached the start key 
422 is operated and the test circuit will start to 
function in the same manner as heretofore de 
scribed, the only difference being that the ad 
vance of the Switches does not take place on a 
particular circuit test. 

Automatic pass busy 
If it is desired to pass by the district junctor 

circuits which are busy rather than to wait for 
them to become idle, key 429 is operated. When 
relay 420 operates to connect the windings of 
relay 47 to the busy test conductor, it also opens 
the circuit of relay 42 which releases slowly if 
the district junctor is busy. When relay 42 
closes its back contact, a circuit is closed from 
ground at the right back contact of relay 46, 
Outer left front contact of relay 420, middle left 
back contact of relay 40, outer right back con 
tact of relay 42 to busy lamp 425 and over the 
inner right back contact of relay 42, inner left 
front contact of relay 420, left back contact of 
relay f4, key 429, inner lower normal contact 
of key 400 to the winding of pass-busy meter 
404 and battery. Meter 404 operates, closing 
ground at its front contact to the left winding of 
relay 4 2 over normal contacts of keys 400 and 
403, thereby operating relay 42. Relay 42 
locks in a circuit from battery through its left 
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winding and outer left front contact under the 
control of relay 408. It also extends this lock 
ing ground to the winding of relay 45 which 
also operates. The operation of relay 45 opens 
the circuit of relay 420, in turn releasing meter 
404. With relay 46 released and relay 45 
operated, a circuit is closed from ground at the 
right back contact of relay 46, outer left back 
contact of relay 420, right contact of start key 
422, right front contact of relay 45, conductor 
633, brush 602 in working position, back con 

tact and winding of magnet 605 to battery. 
Magnet 605 operates in this circuit to advance 
switch 600 one step. The advance of Switch 
600 opens the circuit of relay 408 thereby re 

leasing relays 42 and f4 f5 and closing a circuit 
from ground at the outer right front contact of 
relay 409, left back contact of relay 45, back 
contact of relay 408, conductor 634, intermedi 
ate contacts of brush 602, back contact and 
winding of magnet 605 to battery thereby ad 
vancing switch 600 to the next Working position 
where the next hold magnet is operated and the 
district junctor is tested. 

Test circuit control advance key 

In the event the test circuit stops in any posi 
tion where actual testing is going on due to a 
failure of the district junctor circuit under test 
to properly function, key 402 is provided to per 
mit continuing the routine test either by advanc 
ing to the next district junctor or by starting a 
new test on the same district junctor if repeated 
tests are being made. With the repeat key 400 
normal, the operation of key 402 closes a circuit 
from ground over its lower contact, inner upper 
normal contact of key 400, upper normal con 
tact of key 403 to the left winding of relay 42 
and battery. Relay 42 in operating causes the 
test circuit to advance to the next district junctor 
for test as heretofore described. The operation of 
key 402 also opens the locking circuit of relay 
93, causing the test class switch 900 to advance 
to normal. The release of key 402 permits relay 
420 to operate to start the busy test on the next 

junctor. 
When it is desired to make a repeated test of a 

particular district junctor circuit, key 400 is 
operated either in the beginning or before the 
test selector foo reaches position 2. With key 
400 operated, when relay 934 is operated at the 
completion of a cycle of tests, a circuit is closed 
from battery through the register 406, upper 
most contact of key 400, middle left front con 
tact of relay 934, right back contact of relay 933, 
left contact of relay 935 to ground. Register 
406 closes an obvious circuit for relay 43. 
With key 400 operated, the control advance key 
402 operates relay 43 in a circuit from ground 
at its lower contact, inner upper alternate Con 
tact of key 400 to the winding of relay 43 and 
battery. With relay 43 operated, the locking 
circuit of relay 49 is opened, and relay 49 re 
leases, in turn releasing relay 46 and relay 023, 
The release of relay 023 restores that part of the 
circuit to normal. Relay 43 also opens the 
holding circuit for relay 40 if that relay oper 
ated to block the advance of the test. When key 
400 is operated, the locking circuit for relay 93 

is closed from battery through resistance 932, 
winding and inner left front contact of relay 93, 
conductor 442, outer left front contact of relay 
409, lowermost left contact of key 400, conduc 

tor 434 which receives ground Over the Operated 
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district class relay of Fig. 3 to insure that the re 
peated test is of the same class. 

Vacant cross-points 
Where a cross-point is not connected to a dis 

trict junctor, for example cross-point 99, the 
operation of relay 420 and the connection of the 
test circuit to the cross-point over relay 750, for 
example, closes a circuit from battery through 
retardation coil 424, third right contact of re 
lay 420, conductor 784, contact 03 of relay 
T50, contact of cross-point 1799, which is cross 

connected over armature T06 of relay 750 to 
conductor T88, winding of relay 4 to ground. 
Relay 4 it closes a circuit from ground at the 
right back contact of relay 46, outer left front 
contact of relay 420, middle left back contact of 
relay 40, inner right back contact of relay 42 
which is not held operated due to absence of bat 
tery on conductor 74, inner left front contact 
of relay 420, front contact of relay 4 to the 
right winding of relay 42 and battery. Relay 
42 locks and operates relay 45 as previously 

described. Relay f4 f5 causes relay 420 to re 
lease which, in turn, causes switch 600 to ad 
vance one terminal, opening the circuit of relay 
i408 and permitting relay 42 to release. The 
test circuit proceeds from this point to advance 
to the next cross-point as heretofore described. 
When a group of twenty districtS is not 

equipped, the corresponding armature of group 
relay 750, which is connected to ground over 
pairs of terminals on brush 64, is cross-con 
nected to terminal 89 which is connected di 
rectly to the armature of stepping magnet (66. 
Switch 66 will therefore Step Over the two po 
sitions in which these district junctors would 
have been tested. In addition, ground is discon 
nected from the contact springs of the select 
magnets belonging to the vacant levels. 

Time alarm. 
Switch 50 it used for busy or trouble timing. 

When relay 409 operates, it connects ground 
over its third right front contact, left back con 
tacts of relays 415 and 43, inner lower normal 
contact of key 403, conductor 444, normal con 
tact of the message register timer 50?, normal 
contact of coin timer 606, conductor 636, right 
back contact of relay 49, brush 53 in its busy 
normal position, winding of relay 550 to battery. 
Relay 550 locks to this energizing circuit inde 
pendent of brush 53. Switch 50 serves both for 
busy and trouble timing. If On the preceding call, 
switch 50 was serving trouble timing and there 
fore relay 549 was operated, upon the release of 
relay 49 in connection with that particular call, 
relay 549 is released, closing a circuit from 
ground over its left back contact, strapped ter 
minals 7 to 2f, brush 5, back contact and 
winding of magnet 55 to battery, advancing 
Switch 50 to the busy normal position where 
the circuit for relay 550 is immediately closed. 
Relay 550 closes a circuit from ground through 
interrupter 55, outer right front contact of re 
lay 550, normal and first eight strapped termi 
nals of brush 52, to the winding of magnet 55 
and battery. Switch 50 therefore advances to 
position 9 under the control of interrupter 55f 
which is arranged to close its contact for 1 sec 
ond and then hold it open for 29 Seconds. If the 
district junctor circuit remains busy long enough, 
switch 50 advances to position 9 where it closes 
a circuit for lamp 552 which extends from bat 
tery through lamp 552, brush 53 in position 9, 
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to ground over the locking circuit of relay 550. 
In parallel with lamp 552 a circuit is extended 
over the inner right front contact of relay 550 to 
conductor 557 to operate an alarm. This alarm 
signal may be silenced by operating key 403 
which opens the locking circuit of relay 550. 
The alarm may also be silenced by operating the 
automatic pass-busy key 429, which causes the 
advance of the test switch to the next district 
junctor and during this period operates relay 45 
to open the locking circuit of relay 550. Fur 
thermore, the alarm may be silenced by the oper 
ation of key 402 to restart the test and which 
also causes the operation of relay 45 and the 
release of relay 550. With relay 550 released, 
ground is connected over the left back contact of 
relay 550, terminals f to 5 of brush 5, back 
contact and winding of magnet 55 to battery, 
in which circuit switch 50 is advanced to posi 
tion 6. If the district junctor circuit becomes 
idle before switch 50 reaches position 9, the 
operation of relay f49 to start, the the test re 
leases relay 550 which in this case also advances 
switch 50 to position 6. With relay f 4f 9 op 
erated and switch 5 in position f6, a circuit 
extends as previously traced to conductor 636 and 
over the outer right front contact of relay 49, 
brush 54 in position f6, winding of relay f 549 
and battery. Relay 549 also locks to its operat 
ing circuit independent of brush 54, connects 
interrupter 55 over its inner right front contact, 
terminals 6, 7 and 8 of brush 52 to the wind 
ing of magnet 55 and battery, so that switch 
(5 is advanced under the control of interrupter 
55 to position 9. If the switch reaches this 

position before the termination of the test, the 
locking ground for relay f 549 is extended over 
brush 514, outer right front contact of relay 
549, to the normal contact and winding of relay 
4 and battery. 
Relay 40 serves to block the progress of the 

cali. Relay 40 closes a circuit from ground at 
its outer right front contact to lamp f 552 and 
closes a circuit from ground at the third right 
front; contact of relay 409, lowermost normal 
contact of key 403, inner right front contact of 
relay 40 to conductor 55 to operate the alarm. 
Relay 40 when operated, closes a locking cir 
cuit for itself over its inner left front contact and 
over the inner left front contact of relay 49, or 
if operated during the busy test over the second 
left front contact of relay 420, left back contacts 
of relays 43 and 45, to ground at the third 
right front contact of relay 409. At its outer 
right back contact relay 40 opens the circuit of 
magnet OO5 thereby preventing the advance of 
the test selector f000, even if the trouble may 
clear itself without manual assistance. The 
alarm may be silenced and relay 549 released by 
operating key 403. However, relay 40 does not 
release by this action. The release of relay 549 
restores the Switch 50 to normal position. 

In order to advance test selector 1000, key 402 
is operated thereby operating relay 43 or 42, 
according as repeat key 400 is operated or not. 
The operation of either of these relays opens the 
locking circuit of relays 40 and 49 causing 
these relays to release, in turn releasing relay 
4 6. Relays f4 2 or f43 cannot release until 
the advance key 402 is restored. With relay 49 
released, relay 023 is released and a circuit is 
closed from battery through the Winding and 
over the back contact of magnet 005, conductor 
Cá, brush 003 in position 1 to 20, outer left 

back contact of relay 023 to ground. Switch 
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000 is advanced to position 2, from which posi 

tion it is advanced to normal by the closure of 
a circuit from battery through the winding and 
over the back contact of magnet 005, conductor 
40, outer right back contact of relay 40, con 
ductor 435, brush foo4 in position 21, to ground 
at the middle left back contact of relay 032. 
Where the test progresses satisfactorily, switch 
fooo will have reached normal before the trouble 
timing Switch 50 reaches the trouble position. 
Under this condition relay 549 is released after 
the release of relay 49 on every call and re 
turns the Switch to normal as above described. 

Stopping automatic test circuit 
If it is desired at any time to stop the auto 

matic advancement of the test circuit, start key 
422 is released. The release of key (422 opens 
the operating circuit for relays 42 and 409 
and opens the circuit for the stepping magnet 
605 by which switch 600 is advanced from work 

ing positions. Under this condition the test which 
Was under progress will be completed before the 
test circuit releases. Under the completion of 
the particular test, relay 409 releases which, in 
turn, causes relays 408, 606, 545, 42, 49, 
4f6 and f 549 to release. Switches 500, 600 
and 60, however, will remain in the positions 
where they were when key 422 was released. 
If it is not desired to wait for the completion 
of the test in progress at the time, after key 
422 has been released, key 402 may be oper 

ated which will disconnect the test circuit im 
mediately by operating relays 42 and 43 and 
thereby releasing relays 49 and 46. If it is de 
sired to start the test again, key 422 is reoperated 
and the test circuit will start to test on the last 
district tested. If it is not desired to test the 
last district over again, key 542 may be oper 
ated and released Once to advance to the next 
district junctor circuit before key 422 is reop 
erated. If it is not desired to start testing from 
this point again, the return-to-normal key f sas 
is operated to restore the switches f500, 600 and 
60 to normal, 

. What is claimed is: 
1. In a telephone system, district junctors, coin 

control circuits associable with said junctors, a 
test circuit for Said district junctors, means for 
connecting said test circuit with one of said dis 
trict junctors, means for causing association of a 
coin control circuit with said district junctors, 
means in said test circuit for simulating a call 
from a coin line, and means for testing the 
polarity and duration of the impulse of cur 
rent Supplied by the coin control circuit in re 
Sponse thereto. 

2. In a telephone system, district junctors, coin 
control circuits associable with said junctors, a 
test circuit for said district junctors, means for 
connecting said test circuit with one of said dis 
trict junctors, means for causing association of 
a coin control circuit with said district junctors, 
means in said test circuit for simulating a call 
from a coin line, means for testing the polarity 
and duration of the impulse of current supplied 
by the coin control circuit in response thereto, 
means to vary the operation of said district junc 
tor to cause said coin control circuit to apply 
either coin collect current or coin refund cur 
rent, and means under the control of said vary 
ing means to render said polarity testing means 
responsive to the proper coin current. 

3. In a telephone system, district junctors, coin 
control circuits associable with said junctors, a 
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test circuit for said district junctors, means for 
connecting said test circuit with one of said dis 
trict junctors, means for causing association of 
a coin control circuit with said district junctors, 
means in said test circuit for simulating a call 
from a coin line, means for testing the polarity 
and duration of the impulse of current supplied 
by the coin control circuit in response thereto, a 
test class switch, means in different positions of 
said switch to control the operation of said dis 
trict junctor to cause said coin control circuit to 
apply either coin collect current or coin refund 
current, and means under the control of said test 
class switch to render said polarity testing means 
responsive to the proper coin current. 

4. In a telephone system, a district junctor, 
a test circuit for said junctor, means to connect 
said test circuit with said junctor, means in said 
junctor responsive to said connection to establish 
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a busy condition on said junctor, means in Said 
test circuit responsive to said busy condition, and 
means controlled by said responsive means for 
preventing the advance of said test circuit if said 
condition is removed prematurely. 

5. In a telephone system, a district junctor, 
means in said junctor for charging for calls, a 
conductor over which current is applied by said 
charging means, means in said district junctor 
for connecting ground to said conductor when 
not in use, a test circuit for said district junctor, 
means for connecting said test circuit with said 
district junctor, and means in said test circuit 
for preventing the advance of said test circuit if 
said ground is improperly removed from Said con 
ductor. 

6. In a telephone system, a district junctor, 
means in said junctor for charging for calls, a 
conductor over which current is applied by Said 
charging means, means in said district junctor 
for connecting ground to said conductor when not 
in use, a test circuit for said district junctor, 
means for connecting said test circuit with said 
district junctor, a relay in said test circuit, means 
to hold said relay operated over said conductor, 
and means under the control of said relay for 
preventing the advance of said test circuit if said 
ground is improperly removed from said con 
ductor. 

7. In a telephone system, a district junctor, 
means in said junctor for charging for calls, a 
conductor over which current is applied by said 
charging means, means to test said conductor be 
fore applying said current, means in said district 
junctor for connecting ground to said conductor 
when not in use for testing or charging, a test 
circuit for said district junctor, means for con 
necting said test circuit with said district junc 
tor, a relay in said test circuit, means to hold 
said relay operated over said conductor, means 
under the control of said relay for preventing the 
advance of said test circuit if said ground is in 
properly removed from said conductor, and auxil 

65 

O 

5 

iary means for holding said relay while said con 
ductor is tested in said junctor. 

8. In a telephone system, a district junctor 
serving two-party lines, means in said junctor 
for charging for calls, two conductors over which 
current is applied by said charging means in 
accordance with the party served, means in said 
district junctor for connecting ground to said 
conductors when not in use, a test circuit for said 
district junctor, means for connecting said test 
circuit with said district junctor, and means in 
said test circuit for preventing the advance of 
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said test circuit if said ground is improperly re 
moved from either of said conductors. 

9. In a telephone system, a district junctor 
serving two-party lines, means in said junctor 
for charging for calls, two conductors Over which 
current is applied by Said charging means in 
accordance With the party served, means in said 
district junctor for connecting ground to said 
conductors when not in use, a test circuit for said 
district junctor, means for connecting said test 
circuit with said district junctor, two relays in 
said test circuit, means to hold said relays oper 
ated over said conductors, and means under the 
control of said relays for preventing the advance 
of said test circuit if said ground is improperly 
removed from either of Said conductors. 

10. In a telephone system, district junctors 
serving one-party lines and district junctors serv 
ing two-party lines, means in said junctors for 
charging for calls, said one-party junctors hav 
ing One Conductor over which current is applied 
by Said charging means and said two-party junc 
tors having two conductors to which charging 
current is applied in accordance with the party 
Served, means in said junctors for connecting 
ground to Said conductors when said conductors 
are not in use, a test circuit for said district junc 
tors, means for connecting said test circuit with 
said district junctors one at a time, two relays 
in Said test circuit, means to hold said relays op 
erated over said conductors, means under the 
control of said relays for preventing the advance 
of said test circuit if said ground is improperly 
removed from said conductor, and means to ren 
der One of said relays ineffective When testing 
one-party district junctors. 

11. In a telephone system, district junctors, a 
test circuit for said junctors, means for associat 
ing said test circuit With one of said district junc 
tors comprising a plurality of cross-bar switches, 
each Switch having a plurality of select magnets 
and a plurality of hold magnets, a step-by-step 
switch for selecting a particular cross-bar switch, 
a second step-by-step switch for selecting a par 
ticular select magnet, and a third step-by-step 
Switch for selecting a particular hold magnet, 
means for advancing said step-by-step switches 
in Succession, and means responsive to each Se 
lecting operation for initiating the advance of 
the next step-by-step SWitch and of the test cir 
cuit. 

12. In a telephone system, district junctors, a 
test circuit for Said junctors, means for associat 
ing said test circuit with one of said district junc 
tors comprising a plurality of CrOSS-bar SWitches, 
each switch having a plurality of select magnets 
and a plurality of hold magnets, step-by-step 
switches for controlling the selection of a district 
junctor for test by selecting one of said CrOSS-bar 
switches and a select magnet and a hold magnet 
thereof, the working positions of said step-by 
step switches being separated by neutral posi 
tions, means responsive to the completion of a 
testing operation to advance a switch to a neutral 
position, means responsive to said advance to re 
lease a corresponding switch element, means re 
sponsive to the release of Said element to advance 
said switch to the next working position, and 
means operated in said working position to start 
a testing operation, 

13. In a telephone system, district junctors 
serving coin lines, means associated with said coin 
district junctors for applying charging current 
to the talking conductors of said junctors, district 
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junctors serving message register lines, means 
associated with said message register district 
junctors for applying charging current to the 
message register conductors of said junctors, a 
test circuit, means for connecting said test circuit 
with said district junctors, means in said test 
circuit for timing the duration of the charging 
Current applied by district junctors, and means 
to vary the operation of said timing means in 
accordance with the type of district junctor under 
test. 

14. In a telephone system, district junctors 
Serving coin lines, means associated with said coin 
district junctors for applying charging current 
to the talking conductors of said junctors, district 
junctors serving message register lines, means 
asSociated with said message register district 
junctors for applying charging current to the 
message register conductors of said junctors, a 
test circuit, means for connecting said test circuit 
with said district junctors, means in said test 
circuit for receiving charging current from coin 
district junctors, other means for receiving 
charging current from message register district 
junctors, timing means, and means to associate 

29 
either of said charge receiving means with said 
timing means for testing the duration of said 
charging current in accordance with the type 
of district junctor under test. 

15. In a telephone system, district junctors 
Serving coin lines, means associated with said 
coin district junctors for applying charging cur 
rent to the talking conductors of said junctors, 
district junctors serving message register lines, 
means associated with said message register dis O 
trict junctors for applying charging current to . 
the message register conductors of said junctors, 
a test circuit, means for connecting said test cir 
cuit with One of said district junctors, means in 
said test circuit for receiving charging current 
from coin district junctors, other means for re 
ceiving charging current from message register 
district junctors, timing means, means to asso 
ciate either of said charge receiving means with 
said timing means for testing the duration of 
said charging current, and means to vary the 
Operation of said timing means in accordance 
With the type of district junctor under test. 
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