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SENDER TESTENG SYSTEM 
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Application December 20, 1932, Serial No. 648,060 
23 Claims. (Cl. 179-175.23) 

This invention relates to a system for making 
routine tests of dial telephone equipment and haS 
for its object to increase the efficiency and flexi 
bility of Such a testing Systein. 

5 Heretofore, it has been customary to predeter 
mine a number of test conditions for a piece of 
apparatus to be tested and to Submit all of the 
Similar pieces of apparatus to all of these test 
conditions in turn. In the arrangerent embody 

i0 ing the present invention, it is possible to set up 
any desired test condition and apply this condi 
tion to a particular piece of apparatus or to all 
of them in turn. Furthermore, the arrangement 
is Such that two or more types of apparatuS may 

lis be tested although the test conditions must be 
reSet for each type of apparat US and the testing 
Operation is arrested whenever the testing of the 
particular type has been Completed. 

Specifically the invention resides in an in 
20 proved testing arrangement for testing register 

senders adapted to function under the control 
of a Subscriber's dial and register SenderS adapt 
ed to function under the control of an operator's 
key set. The testing arrangement includes a 

25 key Set Which controis the tranSmiSSion Of desig - 
nations to either type of Sender and tests the 
accuracy of the designations as Sent out by the 
senderS. 
Among the specific improvements provided are 

30 means for testing short circuits around the con 
tacts of the relays which control the transfer of 
the numericai registration to the selection control 
registers. The subscriber's Sender is arranged 
to recognize certain codes and numerical Con 

35 binations as indicating the possibility of receiv 
ing a five digit number, and to respond thereto 
to delay the establishment of the Selection con 
trol circuit for a predetermined length of time. 
The present testing circuit provides means in 

40 connection with a single type of test for trans 
mitting designations including four or five digit 
numbers and for arranging the testing circuit to 
determine whether the Sender does Or does not 
delay the estabilishment of the Selection control 

45 circuit correspondingly. The testing circuit also 
renders this testing means ineffective When test 
ing operator's senders which do not provide such 
a delay. In addition a relay arrangerinent is pro 
vided in connection with certain tests to deter 

to nine whether the selection control circuit is 
closed for a necessary minimum length of time. 
Other novel features will become apparent from 
the following description. 
A sender controlled by a subscriber's dial is 

disclosed in Patent No. 1,862,549, granted to R. 5 5 

Raymond et al., June 14, 1932, while a sender 
for contról by a Íri op?rator’s key set is disclosed 
in Patent No. 1,897,083, granted to W. B. Strick 
ler, Feb. 14, 1933. Reference is made to these 
disclosures for details as to the operation of the 
SenderS. - 

The operation of the testing circuit will be 
conne more apparent from the detailed descrip 
tion which follows, read in connection with the 
accompanying drawings in which: 

Fig. 1 shows a layout diagram for the remain 
ing figureS; 

Figs. 2 to 41, inclusive, show the testing circuit; 
Figs. 2, 3 and 7 showing the dialing control 

Switch and associated apparatus; 
Figs. 4, 5, 8 and 9, the designation keys; 
Fig. 6, a timing arrangement; 
Figs. 10 and 11, sequence Switches for record 

ing the thousand and hundreds digits of test 
designations; 

Figs. 12, 18, 25, 30, 31, 32, 36, equipment for 
Se With VariouS teStS; 
Figs. 13, 19, 20, 21 and 26, the key pulsing 

control switch and associated apparatus; 
Figs. 14 and 15, the selection control keys; 
Figs. 16, 17, 22 and 23, the switches, keys, re 

lays and sequence switch for controlling a con 
nection to a Seider to be tested; 

Fig. 24, the relays for testing zone registra, 
tion; 

FigS. 27 and 28, amps for identifying tests and 
selections as they are made; 

Figs. 29, 33, 34, 35, 40 and 41, the apparatus 
for controlling and checking call indicator test 
calls; 

Fig. 37, the class Sequence SWitch, and 
Figs. 38 and 39 showing the control sequence 

SWitch and conting relays for full mechanical 
test calls. 

Figs. 42 to 53, inclusive, show an operator's 
Sender; 

Fig. 42 showing the counting relays; 
Figs 43 to 45 and 47 to 49, the incoming reg 

isters and certain other equipment; 
Fig. 46, the impulser sequence switch; 
Fig. 50, the control sequence switch; 
Fig. 51, a number of control relays; and 
Figs. 52 and 53 showing the selection registers. 
Figs 54 to 67, inclusive, show a subscriber's 

Sendar; 
Fig. 54 showing the pulse receiving relays; 
Fig. 55, the time alarm switch; 
Figs. 56 to 58 and 61 to 63, the incoming reg 

isters; 
Fig. 59, the counting relays; 
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Fig. 60, the stepping relay and other control 

relayS; 
Fig. 64, the control sequence Switch; 
Figs. 65 and 66, the selection control registers, 

and 
Fig. 67 showing the impulser sequence Switch. 
As stated above this sender testing circuit is 

arranged for testing both full mechanical and 
operators’ senders. It is connected with the 
Senders by means of a pair of master Selectors 
and sufficient sender selectors to connect with all 
of the senders to be tested, senders of different 
types being connected to different sender Selec 
tors 
Th3 connection of the test circuit with a sender 

and the testing of the busy or idle condition of 
the Sender is controlled by means of Sequence 
Switch 1600. Sequence switch 1600 goes through 
two similar cycles of operation in making one 
revolution, either one of which may be modified 
by the operation of relay 2203 to advance the 
master selectors, either at the beginning of a 
test or when all Senders connected to a Sender 
selector have been tested. For convenience only 
the positions of the first cycle will be used in the 
following description. 
The operation of the test circuit itself is con 

trolled by five sequence switches, Switches 200, 
1300, 3300, 3700 and 3800. Sequence switch 3700 
is a class sequence Switch and is positioned by 
the class keys of Figs. 14, 15, 20 and 21. Sequence 
switch 3700 modifies the operation of the other 
apparatus in accordance with the class or type 
of test call to be made. 
The following table indicates the relationship 

between the class keys, positions of class sequence 
SWitch 3700 and the nature of the test Call: 

Key Position Test call 

56. . 1 Complete full mechanical call 
1562 2 Incoming selector to overflow 
563 3 Office selector to overflow 
564 4 Permanent signal condition 
465 .5 Call to special service operator 
466 6 Call to three digit operator 
206 6 Call to three digit operator through distant office 

selector 
1467 7 Call to unassigned or restricted code 
468 8 Call abandoned after dialing thousands digit 
1469 9 Test of register control equipniaent 
574 13 Direct call indicator call 
213 13 Tandem call indicator call 
1475 14 Abandoned call indicator call, no distant office 

Selector 
476 15 Abandoned call indicator call with distant office 

Selector 
477 16 Tandem call indicator call to three digit operator 
2100 18 Timed out call-Operator's sender 
2017 18 Operator's errors-Trunk to office selector 
2011 15 Operator's errors-Trunk to tandem district 

Selector 
2006 2 Operator's errors-Trunk to incoming selector 

Full mechanical senders are adapted to receive 
designations by means of dial impulses, that is 
interruptions of the talking circuit, and for Set 
ting such senders sequence Switch 200 is provided. 
This sequence switch controls the transmission 
of pulses from interrupter bank 400. This inter 
rupter is operated from a common drive Shaft. 
The interrupter contacts 431 and 432 transmitten 
pulses during each revolution of the drive shaft, 
while interrupter contact 433 maintains a shunt 
around all of the other interrupter contacts ex 
cept during the positions in which the pulses are 
to be sent out. Interrupters 431 and 432 differ 
only in the relative duration of their open and 
closed periods, interrupter 432 having longer 
open periods. Key 401 determines which contact 
is to be used. Interrupters 434 to 442 maintain 
shunts around the dialing contacts under the 

1,958,635 
control of the operated digit keys so that all but 
the desired number of pulses are shunted out. 
For example, with key 407 closed, the shunt 
through interrupter 440 is effective, and the first 
three pulses are shunted out So that Only Seven 
inapulses are transmitted to the Sender. Inter 
rupter 443 is closed during the open period of in 
terrupter 433 and controls relay 316 which in turn 
controls the advance of sequence switch 200. 
Sequence switch 200 is arranged to transmit a 

digit in each position from position 3 to position 
12, inclusive, by placing the interrupter bank 
under the control of the proper set of keys. 
Where the test call does not require a particular 
digit, the class switch or class key provides a cir 
cuit for passing the dialing sequence Switch 
through the corresponding position. Circuits for 
lamps 227 to 236 are prepared by sequence Switch 
200 to indicate which digit is being transmitted. 
The key pulsing or operator's Sender is ar 

ranged to receive the designation by means of 
code pulses over the tip and ring conductors, the 
code pulses consisting of battery and ground 
through high or low resistances in accordance 
With a set code. This code is set forth in the 
Strickier patent, above mentioned. Sequence 
SWitch 300 controls the transmission of these 
code pulses to the Sender which are actually 
transmitted by means of the transmitting relays 
2001 and 2002, 2004 and 2005, etc. This sequence 
Switch performs two cycles of operation in mak 

80 

85 

90 

95 

100 

05 

ing one revolution, but, in general, only the posi- . 
tions of the first cycle will be used in the follow 
ing description. When a subscriber's Sender is to 
be tested, key 1206 is normal, but when an opara 
tor's Sender is to be tested, key 1206 is operated, 
resulting in the operation of relayS 505 to 508 and 
515 to 518 which rearrange the registering and 
checking conductors and prepare the circuits for 
Supplying battery and ground through the prop 
er resistances to the keys for use by the trans 
mitting relays. 
Sequence SWitch 3800 is used in testing full 

mechanical selections whether made by the Sub 
scriber's sender or by the operator's Sender, and 
advances from position to position under control 
of the counting relays which are in turn con 
trolled by relay 3004. 
In the testing of the senders for their ability 

to handle call indicator calls, sequence Switch 
3300 is used in checking the accuracy of the oper 
ation. In its first few positions it checks the dis 
trict and office selections in a manner sinilar to 
the ful nechanical checking switch 3800 after 
which the number as transmitted from the send 
er is recorded on the relays of Figs. 34 and 40, 
the transfer relays appearing in Figs. 35 and 41. 
When one digit has been received, it is checked 
and Sequence SWitch 3300 advances if it is re 
ceived correctly. Lamps 3520 to 3529 are used to 
indicate the number received for any digit if it 
fails to check. , 
The lamps of Figs. 27 and 28 serve to indicate 

the point at which a call is at any given time, the 
circuits for these lamps being prepared by the 
appropriate apparatus and being completed by 
the operation of key 2700 which may remain op 
erated throughout the tests or may only be oper 
ated when the time alarin indicates a failure. 
A single Set of keys, including ten for each of 

the code and numerical digits and six for the 
Stations and ten thousands digits jointly are en 
ployed, these same keys being used for control 
ling the transmission of either code or dial pulses 
and for checking call indicator pulses from either 
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type or sender. For checking selections a set of 
keys is provided for district brush, district group, 
office brush and office group selections. Due to 
the translation involved in full mechanical Selec 
tions between the thousands and hundreds dig 
its, these digits are transferred to the Sequence 
Switch type registers 1000 and 1100, respectively, 
which rake the proper translation. The tenS 
and units digits are checked both as to full re 
chanical and call indicator calls directly fro; in the 
keys themseives. Taking Seiection, keyS are pro 
vided one for each of the normal talking posi 
tions and the remainder for use where the Send 
er tiansmits a ZOHe registration to the districi 
selector. A series of co, pensating resistances 
are also provided with one set of keys for con 
trolling the resistance to be included in the fun 
dainental circuit during district and office Selec 
tions while a different set of keys controls the 
resistance to be used in checking Selections be 
yorld office Selections. The resistance to be used 
is conpiementary to the resistance expected in 
the Seader. 

Before starting a test, the test circuit must 
be prepared by the operation of the proper keys. 
A key for each digit of the test designation must 
be operated. Where a particular digit is not 
required, the zero key for that digit would uSti 
ally be operated. For tests of Subscribers' Send 
ers, district brush, district giroup, office brush, 
Office group and taking Selection keys Would or 
dinarily be operated, although if skip office key 
1425 is operated no other office key need be op 
erated. For operators' Sender's the no district 
key 1405 may also be operated in lieu of other 
district keys. One of the class keys must also 
be operated to prepare the test circuit for the 
desired functions. Compensating resistance keys 
are closed to control the fundamental circuit 
resistance. One of the link or trunk class keyS 
2304, 2305 and 2317 may also be operated to 
transmit a corresponding indication to the 
Sender. Key 1206 is or is not operated accord 
ing as the senders to be tested are operators' or 
Subscribers’ Senders; key 404 is operated or not 
depending on whether a two digit or a, ihree 
digit code is to be used. Any other Special test 
keys are then operated and finally start, key 
2200. 

TESTS OF SUBSCRIBERS SENDERS 

Full mechanical Coill-Con pleted 

ASSunning that all SuScribers’ Senders are to 
be tested for handling a full mechanical call 
and that the test rumber is Halifax 5-3678 the 
No. 4 A-code key 504 is operated, the No. 2 B 
code key 512, the No. 5 C-code key 425 and the 
numerical keys 903, 816, 827 and 838. Since no 
Stations digit is included in this number the Zero 
Stations key 940 is Operated. ASSunning that this 
number requires the selection of the third dis 
trict brush, the fourth group of office trunks, 
the Zero office brush and the eighth group of 
incoming selectors, district brush key 1502, dis 
trict group key 1513, office brush key 1520 and 
Office group key 437 are operated. In addition 
talking selection key 1551, class key 1561, link 
class key 2305, compensating resistance keys 
2115 and 2128 are operated. Key 3600 is also op 
erated to prepare for testing the marginal trunk 
test relay of the Sender which is only used on 
full mechanical calls. Key 404 is operated to in 
dicate a three digit code. The operation of these 
keys SetS up the conditions which must be met 

3. 
by the Sender if it is operating correctly. Fol 
lowing the operation of these preparatory keys, 
start key 2200 is operated. 
The operation of class key 1561 connects 

ground to conductor 3727, which extends over 
he lower left contact of can 3705 to the wind 

ingS of Sequence SWitch magnet 3700 and relay 
361. Magnet 3700 advances the class Sequence 
Switch to position 1 where it is ready to control 
a full mechanical test Cail and relay 361 holds 
the normal checking path open until the class 
Sequence Switch has come to rest, when it re 
leases. 

80 

85 

The operation of start key 2200 prepares the 
in Ornai checking circuit by closing a circuit from 
ground at the left back contact of relay 2204, 
Outer lower right alternate contact of key 2200, 
conductor 2211, left contacts of cam 3307 of 
the call indicator control Sequence Switch in 
normal position, lower left and upper right con 
tacts of cam 3817 of the full mechanical con 
trol Sequence Switch in normal position, conduc 
tor 3825, back contact of class relay 3611, con 
dictor 3632 to the right contacts of the thousands 
keyS. Since key 903 was operated, this circuit 
is extended over the contact of key 903, to the 
upper left contacts of cams 112 and 1118, of 
the thousands register sequence Switch 1100. If 
Sequence SWitch 1100 is standing in any posi 
tion but 4, the circuit will extend over cam 1118 
to the Winding of Sequence Switch magnet, 1100 
and the SWitch will be advanced to that position 
and come to rest. 
When Sequence Switch 1100 reaches position 4 

the circuit above traced is extended over cam 
1112, and the Upper right contact of cam 1111 
to the left conta?ts of the hundreds keys. With 
key 816 Operated, the circuit continues over the 
contact of key 816 to the lower left, contacts of 
cams i003 and 1009. With the hundreds reg 
ister Sequence Switch 1000 in any position but 
7; the circuit extends to magnet 1000 and the 
Sequence SWitch is advanced into position 7 where 
it comes to rest. In this position the normal 
checking circuit is extended over the lower left 
Contact of cam 1003 and the upper left contact 
of can 1001 to conductor 1021, lower contacts 
of Cam 208 Of the dial control sequence switch 
in normal position, brush 601 of the timed re 
lease switch 600 in its normal position, conduc 
tor 626, upper left normal contact of key 1206, 
Conductor 1210, upper left contact of cam 1604 
of the connector sequence switch in normal po 
Sition, through the winding of sequence switch 
magnet 1600 to battery. The connector sequence 
SWitch is advanced by this circuit to position 2. 
The circuit for advancing the connector sequence 
SWitch from normal, therefore, serves as a test 
that the thousands and hundreds register 
Sequence Switches have been positioned to corre 
Spond With the operated keys, that the control 
Sequence switches are in normal position, and 
that the class Switch is not moving. 
The Operation of key 2200 also connects ground 

to conductor 2212, completing a circuit which 
rimay be traced over the normal contact of re 
lay 2320, through the winding of time alarm re 
lay 2318, left normal contact of time alarm key 
2207, resistance 2310 to battery. Relay 2318 op 
erates, locking over its inner contact, conductor 
2330, contacts of cam 1304, conductor 1329, right 
contacts of cam 220, conductor 237, left contacts 
of Cam 1606 to grounded conductor 2212. Re 
lay 2318 connects ground from the right back 
Contact of relay 610, over conductor 620, outer 
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4. 
front contact of relay 2318 to interrupter 2319 for 
controlling the time alarm relays, which will be 
described hereinafter. 
When sequence. Switch 1600 reaches position 2 

With the master selectors normal, a circuit is 
closed from battery through the Winding of rer 
lay 2203, upper contacts of cam 1602, normal con 
tact of master selector brush 1713 to giround. 
Relay 2203 operates and locks to ground Over 
conductor 2217, the lower right contact of cam 
1612 and the upper right contact of can 1607. 
Relay 2203 operated, closes a circuit from bat 
tery through the winding of Sequence SWitch 
Iragnet, 1600, lower right contact. of can 1603, 
right front contact of relay 2203 to ground Over 
conductor 2217. Sequence SWitch 1600 is ad 
Vanced to position 3 in this circuit and is im 
mediately advanced to position 4 in a circuit 
over the lower right contact of cann 1604 to 
ground at the left back contact of relay 2201. 
With sequence Switch 1600 in position 4, relay 
2203 closes; a circuit from battery through re 
sistance 1624, winding of relay 1623, right contacts 
of can 1616, right front contact of i'elay 2203 to 
grounded conductor 221. Relay 1623 closes a 
circuit, over the lower left contact of can i605 
for advancing sequence switch 1600 to position 5. 
As sequence switch i500 leaves position 4 relay 
1623 is released. Since relay 2293 is Stil locked, 
the circuit closed in position 2, for advancing 
sequence Switch 1600 is reclosed in position 5 and 
sequence switch 1,600 is advanced to position 6. 
In this position a circuit is closed fron battery 
through the winding of the nagnet 1707 of the 
first master switch 1700, upper contacts of can 
1619, right front, contact of relay 2203 to ground 
ed conductor 2217. A similar circuit is closed 
from battery through the winding of stepping 
magnet 1717 of the second master Switch i710, 
right contacts of can 16 i9 to ground over the 
contact of relay 2203. In position 6 the circuit 
of relay 1823 is closed as previously traced, but 
a circuit is closed in parallel. With the Winding 
of that relay extending from battery through 'e- 
sistance i624, right contacts of can 1609 and the 
back contact of magnet 1707 to the operating 
ground for that magnet and over the upper Con 
tacts of calm 1609 and the back contact of Inag 
net, 717 to the operating ground for that riaget. 
Therefore relay 1623 can not operate. However, 
When magnets 170'7 and 1717 have both operat 
ed sufficiently to open tiheir back contacts, relay 
1623 is operated and closes the previously traced 
circuit for advancing the sequence SWitch 1600, 
this time to position 7. As the sequence SWitch 
leaves position 6, the circuits of magnetS 1707 
and 1717 are opened and these magnetS release 
advancing the master Switches 1700 and 1710 
into engagement with their first off-normal ter 
minals. Relay 1623 is also released by the ad 
vance of sequence Switch 1600. The continued 
operation of relay 2203 closes a circuit for ad 
vancing sequence switch 1600 into position 8. In 
position 8 a circuit is closed from battery through 
the Winding of Sequence SWitch magnet 1600, 
upper left contact of cam 1603, normal contact 
of brush 1726 of the first selector switch 1720, 
first off-normal terminal of brush '15 of the 
master SWitch 1710, conductor i756, outer left 
front contact of relay 2203, upper right contact 
of cam 1612 to ground, advancing Sequence 
switch 1600 to position 9. This advance of se 
quence switch 1600 is therefore an indication 
that the Sender selector is in normai position 
before starting the tests, 
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In position 9 a circuit is closed from battery 

through resistance 1624, Winding of relay 1623, 
lower right and upper left contacts of cam 1616, 
brush 1703, in position 1, brush 1713 in position 

to ground, thereby insuring that both master 
selectors are engaging the same sender selector 
before selecting a Sender. At the same time a 
circuit is closed from battery through the Wind 
ing of Selector Switch magnet 1727, brush 1716 
in position , inner upper right contact of Start 
key 2200, right back contact of relay 2206, right 
contacts of Caia 616, to ground over brushes 1703 
and 1713 as above traced. At the same time a 
shunt circuit is closed from resistance 1624, upper 
right, and lower left contacts of can 1609, brush 
1706, back contact of magnet 1727, to ground 
over tine operating circuit of the magnet, shunt 
ing relay 623 until magnet 1727 opens its back 
contact. When this occurs relay 1623 operates 
advancing sequence switch 1600 to position 10 
which is the safe as position 1, where it releases 
and magnet 1727 also releases, stepping the send 
ei selectoi to its first off-norial position. ' In 
this position the brushes of selector switch 1720 
engage coidu.3tors leading to the first sender to 
be tested. When sequence. SWitch 1600 leaves po 
Sition 9, thae locking Circuit Of relay 2203 is 
opened and that relay releases. Sequence switch 
1600 šs advanced from position 1 as before. 

in position 2, a test is inade to determine 
whether the sender, with which selector 1720 is 
coininected, is busy ol' idie. An idle Sender is char 
acterized by battery through a resistance of 270 
chins connected to the conductor engaged by 
i33"ush 1"726 So that, a,SSu?ñming the seinder shoWn 
in Figg. 54 to 67 is the one to be tested and is idle, 
a circuit may be traced from battery through 
resistance 6002, left back contact of relay 6003, 
lower back contact of relay 5426, conductor 5446, 
irush 1726, brush il 5, conductor 1756, contacts 
of can j611, conductor 1628, lower right normal 
contact of key i206, conductor 1211, winding of 
marginal relay 2323, left winding of relay 2209, 
left contact of key 2210 to grounded conductor 
2212. Reay 22 OS operates in this circuit and 
closes a short circuit around its left winding but 
is held operated in a circuit from grounded con 
uctor 22:2, left contact of key 2210, right wind 

ing of Irelay ?209, normal contact of Irelay 2201 to 
battery at the right back contact of relay 2301. 
The shu:nt around the left winding of relay 2209 
permitS marginal relay 2323 to operate in the pre 
viously traced circuit, in turn closing a circuit 
from battery through the winding of relay 2201, 
contact of relay 2323 to ground over the upper 
left contact of cam 1608. Relay 2201 in operating, 
opens the circuit through the right winding of 
relay 2209 and connectS ground in shunt of the 
left winding of relay 2209 thereby releasing that 
relay but holding relay 2323 operated. Relay 
2201 in operating closes a circuit for advancing 
sequence Switch 1600 to position 3. When se 
quence Switch 1660 reaches position 3, ground 
from the left front contact of relay 2201 is con 
nected over the left contacts of cam 1601, right 
back contact of elay 2202, to the windings of 
relay 2205 and relay 2301 in parallel. Relay 2205 
closes a, locking circuit for these relays over 
the lower left and upper right contacts of cam 
1601, inner left contact of Irelay 22:05, right nor 
rnal contact Of key 2210, Conductor 2213, contacts 
of can 1322, conductor 1330, lower right contact 
of cann 214 to ground. Relays 2301 and 2205 ex 
tend conductors 1751 to 1755 which are connected 
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corresponding Sender conductor through to the 
testing equipment With the exception of the busy 
test conductor which has already been connected 
through as above described. 
AS SOOn aS relay 2301 operates a circuit is closed 

from ground over the upper left and lower right 
contacts of can 309, resistance 1208, outer lower 
left normal contact of key 1206, conductor 1213, 
contact of link ciaSS key 2305, conductor 2331, 
back contact of relay 69, conductor 621, outer 
left front contact of relay 2301, conductor 1754, 
master Selector brush 1711, Sender Selector brush 
1721, conductor 5447, outer right back contact 
of relay 6003, conductor 6015, right Winding of 
lelay 6107 to battery to record the link ca,SS in 
the Sender. Relay 6107 when operated locks in 
a circuit from battery Over the OWe contacts 
of can 6424, conductor 6429, left Winding and 
left front contact of relay 6107 to grounded con 
ductor 5938. 
The Operation of relay 2301 also closes a circuit 

fron battery over the right contacts of can 1303, 
resistance 1326, conductor 1331, upper contacts 
of cam 1620, inner left contact of relay 2301, con 
ductor 1755, brush 1705, brush 1725, conductor 
5445, right back contact of relay 6005, Outer left 
back contact of relay 5932, middle and left Wind 
ings of relay 6006 to ground. Relay 6006 oper 
ates in this circuit, operating relay 5934 which in 

Relay 5933 locks to 
ground at its inner left contact and connects 
ground to conductor 5938 to Supply locking 
ground to various parts of the Sender. The con 
nection of ground to conductor 5938 operates 
relays 5602, 6001 and 6003, relay 5602 preparing 
the A register to receive the first digit and relay 
6003 disconnecting battery through resistance 
6002 from the conductor 5446, thereby releasing 
relay 2323 which in turn releases relay 2201. Re 
Sistance 3,326 is of Such value that the current 
flow in the circuit traced for relay 6006 gives an 
Gperate test, to that relay. The release of relay 
2201 closes a circuit over the lower right contact 
of can 1604 to advance sequence Switch 1600 to 

Since the naster Switches and the 
Selector Switches have advanced from nornal 
at this time, the circuit for operating relay 2203 
is open and that relay is not operated. Sequence 
Switch 1600 is therefore advanced to position 5 
in a circuit over the upper right contact of can 
1604 to ground at the right back contact of relay 
2203. With sequence Switch 1600 in position 5 
battery is connected over cans 164 and 1615 to 
conductors 1629, 1630 and 1631 and the counting 
relays of Fig. 39, the No. 0 counting relay receiv 
ing battery over conducto: 1631, the Nos. 1 to 4 
counting relays receiving battery over conductor 
1630 and the remaining counting relayS receiving 
battery over conductor 1629. 
When sequence Switch 1600 advances to po 

sition 5, the circuit of relay 6006 is transferred 
from conductor 1331 and battery through re 
Sistance 1326, tO COiidüCüOr 1632 Wh?ch extendS 
to the upper right normal contact of key 1206 
and thence over conductor 1212, left normal 
contact of relay 311, conductor 330, left con 
tacts of can 25, conductor 239, to the Winding 
of relay 3103 and battery. Relay 3103 operates 
in this circuit and locks Over conductor 330 to 
ground through the Windings of relay 6006 as 
above tra Ced. 
When relay 2205 operated it also completed 

the dialing circuit Which extends from battery 
through the loWer Wilading of relay 5424, con 
ductor 5444, Sender selector brush 1723, master 

Selector brush 1712, conductor 1752, inner right 
contact of relay 2205, conductor 2215, left con 
tacts of can 1314; conductor 1332, winding of 
relay 306, conductor 26, lower contacts of can 
221, conductor 727, outer right normal contact 
of key 705, conductor 1337, upper left and lower 
light contacts of cann 1313, conductor 2214, outer 
left front contact of relay 2205, conductor 1751, 
master Switch brush 1702, selector switch brush 
1724, conductor 5443, resistance 5429, to ground 
a; the Outer right back contact of relay 5937. 
lhe operation of relay 306 in this circuit is an 
indication that the dialing circuit is complete 
aff ready for the dialing of the test number. 
Reay 306 in Operating closes a circuit from 
ground over the normal checking path to con 
ductor 626, front contact of relay 306, left back 
contact of relay 305, iower left contact of cam 
20 to the Winding of Sequence SWitch magnet 
200 and battery, advancing the dial control se 
quence Switch to position 2. When sequence 
SWitch 200 advances to position 2, a shunt is 
ClOSed around the Winding of relay 306 extend 
ing from conductor 727 Over the left back Con 
tact of pick-up relay 315, left normal contact 
of key 705, conductor 733, upper right and lower 
left contacts of cam 204, to conductor 1332 there 
by releasing relay 306 and establishing a circuit 
in which relay 5424 of the Sender may operate. 
The Operation of relay 5424 closes a circuit from 

battery through the winding of relay 5416, front 
COntact of relay 5424 to ground at the inner 
right back contact of relay 5937. Relay 5416 
in operating connects ground over its upper front 
contact through resistance 5417 to the winding 
of relay 5413 which operates, in turn operating 
relays 5414 and 5415. Relay 5414 prepares the 
puising circuit and since both it and relay 5413 
are slow to release, they do not open their con 
tacts during the pulsing of a digit. Relay 5415 
connects ground over its inner upper contact, 
upper winding of relay 5424, condenser 5427, right 
back contact of relay 5529, outer left front con 
tact of relay 5602 to the source of dial tone 
which is transmitted out over the dialing circuit 
as previously traced and to which the test man 
may listen by the use of key 319 and receiver 
307. When sequence SWitch 200 reaches position 
2, With relay 3103 operated, a circuit is closed 
from grond at the right front COntact Of Irelay 
3103, conductor 3108, upper right contact of can 
219 to the Winding of Sequence Switch magnet 
200 and battery advancing the dial Sequence 
switch to position 3. When Sequence Switch 200 
reaches position 3, the operating circuit of re 
lay 3103 is opened but the relay holds operated 
in its locking circuit. The circuit of relay 6006 
is also extended over the upper right contact 
of ca.in 205 and conductor 240 to battery through 
the right winding of marginal relay 2402. 
In position 3 of sequence Switch 200 a prelimi 

nary pulse simulating a false preliminary pulse 
Will or Will not be transmitted depending on the 
position of the preliminary pulse key 225. if the 
key is operated ground over conductor 1021 is ex 
tended over the lower right and upper left contacts 
of calm 208, operated contact Of key 225, upper 
right contact of cam 201 to the Winding of Se 
quence switch magnet 200, immediately advanc 
ing the sequence switch to position 4. If the key is 
normal the preliminary pulse Will be sent out and 
sequence switch 200 remains in position 4 while it 
is transmitted. 
Assuming the preliminary pulse is to be sent, 

the arrival of sequence SWitch 200 in position 3 
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closes a circuit from grounded conductor 1021 
over the lower right and upper left contacts of 
cam 208, normal contact of key 225, conductor 
323, left normal contact of key 700, conductor 
322, left normal contact of relay 316, Winding 
of relay 315, resistance 728 to battery. Relay 
315 can not operate at once, due to the presence 
of a shunt extending from resistance 728 over 
the right contact of key 700, inner right back coin 
tact of relay 315, contact 443 of interrupter 400 
and thence over conductor 323 to ground aS pre 
viously traced. At a particular point in the cycle 
of interrupter 400 contact 443 is opened and 
relay 315 then operates. Relay 315 opens the 
dialing circuit at its left back contact but the 
circuit is held closed over contact 431 of in 
terrupter 400, and the normal contact of key 
401 during the open period of interrupter 443. 
When Contact 443 recloses, With relay 315 Op 
erated, the circuit from grounded conductor 323 
above traced is extended over the right front 
contact of relay 315, conductor 320, left contacts 
of cam 3718, conductor 3726, right normal con 
tact and Winding of relay 316 to battery. Relay 
316 locks over its right alternate contact to 
ground over conductor 323 as previously traced, 
Relay 316 in operating closes a holding circuit 
for relay 315 over its outer left contact to the 
operating circuit of relay 316 so that relay 315 
is now dependent on the contact of interrupter 
443. Immediately after contact 443 closes, in 
terrupter 431 starts its cycle of interruptions, 
but only the last one is effective since inter 
rupter 434 shunts out the first nine pulses, the 
shunt extending from conductor 727, interrupter 
434, upper left contacts of cans 224 and 223 to 
key 401. Therefore only a single simulated dial 
impulse is transmitted to the sender. Immedi 
ately following the transmission of this pulse 
interrupter contact 443 opens and releases relay 
315 to again close the shunt around the dialing 
contact. The release of relay 315 closes a cir 
cuit from ground at its right back contact, in 
ner left front contact of relay 316, right back 
contact of relay 317, conductor 321, inner left 
back contact of relay 24:11, conductor 2423, up 
per right contact of cam 201 to the Winding 
of sequence switch magnet 200, advancing the 
sequence switch to position 4. The advance of 
sequence switch 200 from position 3 opens the 
circuit of relay 316 which releases bringing the 
Sequence Switch to rest. 
The single simulated dial impulse transmitted 

to the sender causes a single release of relay 
5424. The release of relay 5424 closes a circuit 
from the inner right back contact of relay 5937, 
back contact of relay 5424, upper front contact 
of relay 5414, inner left front contact of relay 
5934, upper back contacts of relays 5410, 5408, 
5406, 5404 and 5402 to the winding of relay 5401 
and battery. Relay 5401 closes a locking circuit 
for itself, through the winding of relay 5402 and 
the front contact of relay 5401, lower back coin 
tact of relay 5404, back contact of relay 5420 
to ground at the upper front contact of relay 
5415. Relay 5402 does not operate in this lock 
ing circuit until relay 5424 is reoperated at the 
close of the pulse. When relay 5402 Operates, 
it transfers the pulsing circuit to relay 5403 and 
closes a circuit from ground at its lower front 
contact, over conductor 5431, inner left contact 
of relay 5402, right winding of relay 5604 to bat 
tery. Relay 5604 operates and attempts to close 
a locking circuit for itself over its inner left 
contact, but this circuit is ineffective since it is 
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only closed when relay 5605, or 5607 is also op 
erated. Since in this case oinly a Single pulse 
is transmitted, relay 5604 can not lock. When 
relay 5424 releases, relay 5416 also releases and 
may or may not reoperate during pulsing The 
release of relay 5416 closes a circuit from bat 
tery through resistance 5419, winding of relay 
5418, inner lower back contact of relay 5416, to 
ground at the upper front contact of Irelay 5415. 
Reiay 5418 is slow to release so that it remains 
operated even though relay 5416 may mone 
tarily break its operating path. After the pulse 
has been received, relays 5424 and 5416 'emain 
operated ior an appreciable length of time. The 
circuit, of relay 5418 is therefore opened and a 
circuit closed from battery through the Winding 
of relay 5420, upper inorinal contact of relay 5418 
to ground at the front contact of relay 5415. 
Relay 5420 closes a holdiing circuit for itSelf un 
der the control of relay 5416. It also connectS 
ground from the front contact of relay 5415 Over 
the front contact of relay 5420, outer left back 
contacts of relays 5312, 5802, 5722, 5730, 5702, 
5622, 5612, winding of relay 560i to the front 
contact of relays 5603, 5605, 5606 and 5607. The 
circuit is not completed over the front contact 
of relay 5604 thereby preventing the operation 
of relay 5601 and the transfer of the registering 
conductors to the next register. The operation 
of relay 5420 opens the locking circuit Of IrelayS 
5401 and 5402 thereby releasing these relays and 
in turn releasing relay 5634. So that the Sender 
is inerely restored to condition to receive a first 
digit. 
With sequence Switch 200 in position 4, the 

circuit for the pick-up relay 315 extends as pre 
viously traced to conductor 3:23, upper left con 
tact of can 216, upper right contact of can 
206, conductor 1570 to ground at the right con 
tact of class key 1561. As before, the Winding 
of relay Si5 is shunted over the contact of in 
terrupter 443 so that relay 315 operates during 
the open period of relay 443. Contact 441 trainS 
mits the dialing pulses as before, all but the last 
four being shunted over interrupter contact 437, 
inner left operated contact of key 504, and the 
upper left contact of cam 222. Therefore, four 
puises are transmitted to the Sender. The Op 
erating circuit of relay 316 is the Sane as pre 
viously traced as far as conductor 333 Whence 
it extends over the upper ieft contact of cam 
216 to the operating ground for relay 315. After 
the last pulse has been transmitted, relay 315 
is released advancing sequence switch 200 out of 
position 4 where relay 316 releases bringing the 
Sequence Switch to l'est in p0Sition 5. In a Sim 
ilar manner the Second code digit is transmit 
ted, the same operating circuits being used for 
relays 315 and 316. All but two pulses are shunt 
ed over interrupter contact 435, inner left con 
tact of key 512, and the lower left contact of 
cam 222. At the completion of the puises, Se 
quence switch 200 is advanced to position 6. In 
this position relay 315 is reoperated in the above 
traced circuit causing the transmission of five 
pulses to the sender, since the first five pulses 
are Shunted over interrupter contact 438, con 
tact of key 425 and the upper right contact of 
Cam 222. 

It will be noted that the circuit of relay 315 
and therefore the operating circuit, and locking 
circuit of relay 316 is maintained closed through 
position 7 so that, when the release of relay 315 
starts sequence Switch 200 out of position 6, it 
continues to advance until it reaches position 8 
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tact of relay 6021, left back contact of relay 6010, where the release of relay 316 brings it to rest. 

This position 7 is used for dialing a ten thou 
Sands digit which is Only used in the case of 
a manual Office and therefore is not needed in 
the present full mechanical type of call. The 
remaining digits can not be transmitted until the 
selections corresponding to the code digitS have 
been checked. 

Returning now to the Sender, the first, inapulse 
of the first code digit causes the release of relay 
5424, the operation and locking of relays 540: 
and 5402 and the operation of relay 5604 as pre 
viously described. As set forth in detail in the 
above identified patent to Raymond et al. the 
next three pulses operate relays 5403 to 5408, 
releasing relays 540 to 54.06. Relay 5408 con 
nectS ground to conductor 5433, Operating reg 
ister relay 5606. At the end of the first digit, 
relays 5418 and 5420 operate as previously de 
scribed. However, since relay 5606 is operated 
at the end of this digit, the circuit of relay 5801 
previously traced is now completed through the 
left winding of relay 5606 to battery, so that relay 
5601 operates, closing a locking circuit for itself 
and for relay 5606 over its outer left front con 
tact, and conductor 607 to ground at the outer 
left front; contact of relay 6003. The cperation of 
relay 5601 releases relay 5602 disconnecting the 
registration conductors from register 5600. Re 
lay 5601 also operates relay 5612 to extend the 
registration conductorS to register 5610. 

In receiving the two pulses of the Second digit 
relays 5401 to 5404 are operated in Succession and 
relayS 5401 and 5402 released. Relay 5404 con 
nects ground over conductor 5432 to the winding 
of relay 5615 and battery. At the end of this 
digit, the operation of relayS 5418 and 5420 con 
nects ground to the circuit above traced for relay 
5601, but this circuit is now open at the contact of 
relay 5612 and extends through the Winding of re 
lay 5611 to battery over the inner left front con 
tact and left Winding of relay 5615. Relay 5611 
operates in this circuit and locks to conductor 
6017, opening the circuit of relay 5612, which dis 
connects register 5610 from the receiving register 
5400, and closing a circuit for relay 5622. With 
relay 5622 operated, the relays of register 5620 
are prepared to receive the third code digit. 
The first four impulses of the third digit are 

recorded in the nanner previously described. 
The fifth pulse operates relays 5409 and 5410. 
Relay 5410 opens the locking circuit of relays 
5407 and 5408 thereby releasing relay 5626, and 
closes a circuit through the right Winding of 
register relay 5627 and through the winding of 
relay 5411. Relay 5411 locks in series with relay 
54.12 over its front contact to conductor 54.36 
independent of the remaining COUInting relayS. 
Relay 5412 does not operate at this time being 
shunted by the operating circuit of relay 5411. 
At the close of this digit relays 5418 and 5420 
function as previously described, operating relay 
5621 to release relay 5622 and operate relay 5702. 
The register relay 5627 is also locked under the 
contro of relay 5621. No further registration 
takes place at this time since, as above men 
tioned, the further dialing is dependent upon the 
accurate performance of the Selections controlled 
by the code digits. m 
The operation of relay 560, following the reg 

istration of the first digit, closes a circuit fron 
battery through the winding of Sequence Switch 
magnet 6400, lower right contact of Can 6402, 
conductor 6428, left back contacts of relays 6205 
and 6204, conductor 6209, outer right back con 

outer left front contact of relay 5924, conductor 
5929, inner left front contact of relay 5601, to 
grounded conductor 6017. Sequence Switch 6400 
advances to position 2 in this circuit, connecting 
ground over the lower left contact of can 6408 
and the lower right contact of can 6416 to con 
ductor 5938 as long as the Switch remains out 
of position 1. At this time also, a circuit is 
closed from battery over the lower right and up 
per left contactS of cam 6424, conductor 5539, 
Winding of relay 5926, back contact of relay 5927 
to ground, operating relay 5926 to prepare for the 
coSure of the fundanental circuit. 
When the Office code digits have been regis 

tered as indicated by the operation of relay 562i, 
a circuit is closed fron battery through the wind 
ing of relay 5421, iner left front contact of re 
lay 5621 to grounded conductor 6017. Relay 5421 
is operated, initiating the operation of the de 
coder by completing a circuit from battery over 
the lower right and upper left contacts of cam 
6424, conductor 5539, right back contact of relay 
5538, left normal contact of relay 5536, normal 
contact of relay 5423, inner lower front contact 
of relay 542 to conductor 5630 leading to the 
decode. The decoder then functions as described 
in the above identified patent to R. Raymond 
et al. to bring about the Setting of the selection 
control registers. Since register relays 5606, 5615 
and 562 are operated, they connect ground to 
conductors 5636, 5645, and 5657, respectively to 
paSS the registered Code designation to the de 
Coder. A part of the registration required by the 
decoder is an indication of the class of district 
Selector over which the call is originated as indi 
cated by the operated condition of relays 6106 
and 610. Relay 6107 connects ground to con 
diUictor 5667 to tranSlit this information to the 
deCOder. 

If the decoder is operated correctly under the 
a SSUined conditions established by the Sender reg 
isters, it should connect giround to conductor 5674 
to Operate Felay 6624 indicating that a short trunk 
Will be used and One which i.eeds considerable ... 
compensating resistance; and to conductor 5675 
to Operate relay 6625 to indicate that marginal 
trunk guard relay 6G14 is to be used. None of 
the relays of the class register 6500 will be oper 
ated, thUS indicating a fuil mechanical type call. í 
Conductor 574.2 will be grounded, operating relay 
652 to indicate that the third district brush is 
to be selected. Conductors 5'793 and 5794 operate 
relayS. 5320 and 5821 to indicate that the call is 
for an Office employing neither stations digits nor : 
five digit nurnoerS. ConductOS 5676 and 5755 
Wii be grounded to operate relays 6021 and 6010 
indicating that the district selector is to be ad 
Vanced to the Second taking position. Conduc 
tors 5781 and 5782 will be grounded to operate : 
relayS 860 and 6602 to cause the Seiection of the 
ifourth group of office Selectors. Conductors 5752 
and 5754 will be grounded to operate relays 6612 
and 6614 to cause the selection of the eighth 
group of trunks Outgoing from the office selector. 
None of the relays of the office brush register 6520 
Will be operated thereby causing the Selection 
of the first or zero brish. Neither of the Zone 
relayS 6204 nor 6205 is operated. 
When the decodei has completed the transfer 

Of the registration to the Selection control regis 
ters, it connects ground over conductor 5658, to 
the upper winding of relay 5422 and battery. 
Reay 5422 ClOSes a locking circuit, foi itSelf from 
battery over its inner lower front contacts and 
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lower Winding to grounded conductor 5938. Re 
lay 5422 also connects relay 5423 to battery in 
parallel with its lower winding. Relay 5423 at 
itS upper contact, prepares the fundamental cir 
cuit and at its lowei' COintact connectS ground to 
ConductOf 5437 to provide a locking circuit for 
the Stations delay relays 5820 and 5821, talking 
Selection relays 6010 and 6021, two-wire office re 
lay 6023, class register relays 650i, 6502 and 6503 
and the conpensating resistance relays 6621 to 
6625. In addition this ground extends over the 
left contacts of can 6404, in positions 1 to 3 of 
Sequence switch 6400 to the locking circuit of the 
district brush register relayS 6511 to 6513, tíne 
district group register relays 66.01 to 6604 and 
the Zone relays 6204 and 6205, while it extends 
Over the lower contacts of cann 64.04 in positions 
2 to 7 of sequence Switch. 5400, to form the locking 
ci:'cuits of the office brush register relays 6521 to 
6523, office group register relays 661 to 6614 and 
the skip office relay 5823. Relay 5423 also disr. 
connects battery fronn conductoi' 5630 thereby 
relea,Sing the decoder. 
When sequence Switch 200 arrives in position 
a circuit is ciosed frog in ground over the Upper 

right contact of cam 217, conductOr 241, inner 
lower normal contact of key 3000, left contacts 
of cam 3724, lower right contact of Cain 3824 to 
the winding of sequence switch magnet 3800 and 
battery. This sequence Switch which controls 
the checking of full Yechanical Selections is now 
advanced to position 2. Relay 2414 is operated 
When sequence switch 3330 advances to position 
2 in a circuit from battey thi'ough the Wiinding 
of that relay, conductor 2428, outer left Operated 
contact of key 1551, conductor 35'72 to ground at 
the lower left contact of cam 3801. 
When the registiation has been completed in 

the Sender and relay 5423 Operated, the funda 
rental circuit for district Selections is estab 
lished, which inay be traced from battery through 
the Winding oi relay 3004, conductor 3021, lower 
back contact of relay 3934, conductor 3950, left 
back contact of relay 3608, conductor 3612, IOWel 
left and upper right contacts of can 3820, con. 
ductor 3826, middle left contact of relay 2301, 
conductor 1753, naster SelectOi brush 1701, Send 
er Selectorbrush 722, conductor 5448, upper front 
contact of relay 5423, lower contacts of can 6422, 
winding of Stepping relay 6000, back contact of 
relay 5920, inner left contact of relay 5926, right 
Winding of overflow relay 5925, resistance 5930, 
right back contact of relay 6206, conductor 6214, 
upper left contact of can 6409 to ground at the 
lower left contact of can 6408. Relay 3004 oper 
ates in this circuit and locks over its inner right 
front contact to conductor 3612 and thence over 
the fundamental circuit as tiraced to ground in 
the Sender. The Stepping relay 6000 of the Sender 
also operates and closes a circuit from ground 
over the left contacts of cana 6408, conductor 6020, 
front contact of relay 6000, conductor 6430, left 
contacts of can 6407, conductor 6435, upper right 
contact of can 6420, lower right contact of can 
6419, left back contact of relay 6513, left front 
contact of Irelay 6512, conductor 6542, back con 
tact of counting relay 5918, Winding of counting 
relay 5915, lower front contact of relay 5422 to 
battery. Relay 5915 locks through the winding 
of relay 5916 over the front contact of relay 5915, 
outer left contact of relay 5926, Upper right Con 
tact of relay 6409, to ground. Relay 5916 does 
not operate at this time since it is shunted by 
the operating circuit for relay 5915. 

Relay 3004 in operating Supplies ground to 
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interrupters 2419 and 3017 over circuits which 
may be traced from ground over the lower right 
contact of can 3811, lower left contact of cam 
3810, normal contact of key 3204, conductor 3953, 
Outer left back contact of relay 3942, back con 
tact of relay 3932, conductor 3613, inner left back 
contact of relay 3608, conductor 3023, to the outer 
right front contact of irelay 3004, and thence over 
the left back contact of relay 3020, conductor 
3952, right back contact of relay 3940, inner left 
back contact of relay 3942, conductor 2425, right 
back contact of relay 2418, conductor 2923, left 
back contact of relay 2908, and conductor 2424. 
to interrupter 2419, and in parallel from the 
ront contact of relay 3004, over conductor 3024, 
right back contact of relay 3943, and conducto: 
3955, to interrupter 3017. 

Relay 3935 is operated under the control of 
interrupter 249 at its first closure in a circuit 
Which may be traced from battery over conductor 
163, Winding of relay 3935, lower back contact of 
relay 3933, conductor 3951, right back contacts 
of relays 3018 and 3020, conductor 3022, right 
back contact of relay 2901, conductor 2922, left 
back Contact of relay 2418, to interrupter 2419, 
and ground. Relay 3935 closes a locking circuit 
for itself in parallel through the Windings of 
relayS 3934 and 3933, front contact of relay 3935, 
conductor 3954, inner right back contact of relay 
3609, conductor 3614, lower right contact of can 
33i8, upper left contact of can 387 to ground. 
Relays 3933 and 3934 operate when interrupter 
2419 opens. These three relays act as a pick-up 
COmbination to insure that the first operative 
closures of the interrupters are of full length. 
With Irelay 3934, operated the circuit controlled 

by interrupter 3017 extends over the left back 
contact of relay 3018, conductor 3025, right back 
COIntact of relay 3942, resistance 3937 and over 
the front contact of relay 3934 to conductor 3021 
and thence through the winding of relay 3004 
and over the front contact of that relay to the 
circuit of the Stepping relay of the sender there 
by Shunting that relay in simulation of the action 
Of the Selector Switches. 
With relay 3933 operated, the next closure of 

interrupter 2419 closes a circuit for the counting 
relayS which extends over the front contact of 
relay 3933, left contacts of cam 3816, conductor 
571, left operated contact of key 1502, conductor 
1582, back contact of counting relay 3912, Wind 
ing of counting relay 3902 to battery over con 
ductor 1630. Relay 3902 locks through the Wind 
ing of relay 3912 in the usual manner, the opera 
tion of relay 3912 being deferred until the opening 
of the contact of interrupter 2419. Interrupters 
2419 and 3017 Operate simultaneously so that at 
the Same noment that the pulse is transmitted 
to the sender by interrupter 3017, interrupter 
2419 recloses the counting relay circuit. The 
next two closures of interrupter 24i9 cause the 
operation of relays 3901 and 391i, 3900 and 3910 
and in parallel with relay 3910, relay 3932. 
The connection of ground by interrupter 3017 

to the fundamental circuit causes the release of 
stepping relay 6000 permitting relay 5916 to 
operate. Relay 6000 functions under the control 
of interrupter 307 in the Well known manner 
to operate relays 5917 to 5920 and 5929. The 
operation of relay 5920 opens the fundamental : 
circuit releasing relay 6000 and opening the cir 
cuit of relay 3004 which is held by interrupter 
307. If the Same number of pulses have caused 
the operation of relays 3932 and 5920, relay 3004 
will release at the opening of interrupters 3017 
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and 2419 which permits the operation of relay 
3932. If the sender has operated correctly so 
that relay 3004 is released and Irelay 3932 Oper 
ated at the Sarine tine, a circuit is closed fron 

5 battery through the Winding of relay 3608, con 
ductor 3615, left back contact of relay 3004, con 
ductor 3026, left contacts of can 3809, conductor 
3827, left back contact of reiay 2902, conductOr 
2924, left; back contact of relay 3946, front coin 
tact of relay 3932, oute left back COntact Of 
relay 3942, conductor 3953, key 3204, to ground 
over the lower left contact of can 3310 and the 
lower right contact of cam 381. Relay 3508 lockS 
to ground over conductor 364 and also closes a 

15 circuit for relay 3609 at its inner right front COin 
tact to conductor 3614. These relays disconnect 
the locking ground from relayS 3932 to 3935 
as well as the counting relays 3900 to 3992 and 
3910 to 3912, inclusive, permitting thern all to 
release. With relay 3609 operated and relay 3932 
released, a circuit is closed from battery through 
the winding of sequence switch magnet 3800, 
upper left contact of can 3824, conductor 3828, 
outer left back contact of relay 24il, conductor 
2426, left back contact of relay 3102, Conductor 
3109, left front contact of relay 2414, conductor 
2427, left front contact of relay 3609, conductor 
3613, back contact of relay 3932, to ground, as 
previously traced. Sequence Switch 3800 advances 
to position 3 in this circuit. The advance of 
sequence switch 3800 opens the locking circuit 
for relay 3608 which releases, in turn releasing 
relay 3609. 

If too few pulses have been sent to the Sender 
so that relay 5920 has not operated at the time 
relay 3932 operates, since ground is renoved form 
the interrupter 3017 no action can take place in 
the sender to cause the operation of relay 5290 
and relay 3004 will remain operated; relayS 3608 

4. and 3609 can not be operated; Sequence SWitch 
3800 is not advanced from position 2, and the test 
is blocked until the time aliarm Sounds and Sig 
nals the attendant. On the other hand if the 
sender is satisfied with fewer pulses than the test 
circuit so that relay 5920 operates prematurely, 
relay 3004 releases before relay 3932. Operates, re 
moving ground from the interrupters and no fur 
ther counting relays of the test circuit can be 
operated so that the call is also blocked. The 
test man on hearing the alarm may Operate key 
2700, if that key is normal, connecting battery to 
the lamp circuits. Assuming, for example, that 
the circuit failed at the present stage, a circuit 
would be completed extending from battery Over 

; F the outer right operated contact of key 2700, 
conductor 1573, the No. 2 lamp 1542, the No. 2 
district brush key 1502, conductor 24:29, left back 
contact of relay 2421, conductor 2830, district 
brush lamp. 2815, conductor 2432, upper left Con 

go tact of cam 3806, to ground. Therefore the dis 
trict, brush lamp 2815 would be lighted indicat 
ing that the circuit failed during this first selec 
tion and the No. 2 lamp 1542 to indicate that the 
No. 2 district brush was to have been Selected. 

6; Key 3936 may also be operated, to operate relays 
3930 and 3931 and supply battery to lanpS 3920 
to 3929. The lamps correspondingly to operated 
counting relay pairs are lighted over the locking 
circuits of the relayS. 

is Assuming that the circuit operates correctly, 
the operation of relay 5929 in the Sender closes 
a circuit from battery through the Winding of 
relay 5928, lower contacts of can 6418, right back 
contact of relay 5935, front contact of relay 5929 

its to ground. Relay 5928 locks over its inner right 
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contact to ground over the lower left and upper 
right contactS Of cam 6405. Relay 5928 alSO 
closes an obvious circuit for relay 5927. When 
both relays 5928 and 5927 have operated, the cir 
cuit of relay 5926 is opened, and that relay re 
leases. The operation of relay 5928 opens the 
locking circuit of the odd numbered counting re 
lays, while the release of relay 5926 opens the 
locking circuit of the even numbered counting 
relays including relays 5919, 5920 and 5929. The 
release of Irelay 5929, closes a circuit from ground 
Over its back contact, Outer right front contacts 
of relay 5928, upper left contact of cam 0401, wind 
ing of sequence switch magnets 6400 to battery, 
advancing sequence Switch 6400 to position 3. As 
SOCn as Sequence Switch 6400 leaves position 2, 
the locking circuit of relay 5928 is opened and 
that relay releases. When relay 5928 recloses its 
back contact, relay 5926 reoperates over the back 
contact of relay 5928, upper left contact of cam 
6416 and the lower left contact of cam 6408 to 
ground. The release of relay 5920, the reoper 
ation of relay 5926 and the advance of Sequence 
SWitch. 5400 reclose the fundamental circuit in 
the Sender. With sequence Switch 3800 in posi 
tion 3, the fundamental circuit is also reestab 
lished in the test circuit and relays 3004 and 
6000 may reoperate. The counting relay circuit 
in the Sender is now under the control of register 
6600 and since relays 66.01 and 6602 are oper 
ated, the circuit extends over conductor 6543 to 
the winding of relay 5913 and battery. The oper 
ation of relay 3004 connects ground to the in 
terrupterS 2419 and 3017 as before. With Se 
quence Switch 3800 in position 3, the circuit from 
the front contact of relay 3933 extends over the 
lower contacts of cam 3816 to district group key 
1513 and thence to the winding of relay 3903. 
The operation of the Sender and the test circuit 
in checking district group selection is the same 
as described for district brush selection, after 
Which the Sequence SWitch 6400 is advanced to 
position 4 and Sequence Switch 3800 is also ad 
Vanced to position 4. When sequence Switch 
6400 leaves position 3, the locking circuits for 120 
the relays of registers 6510 and 6600 are opened, 
thereby permitting these relays to release and 
prepare to receive the numerical designation from 
the inconing registers. 
With sequence switch 3800 in position 4 the test 25 

circuit is ready for office brush Selection but with 
Sequence switch 6400 in position 4, the sender 
establishes a circuit for testing the condition of 
the selected trunk outgoing to the office selector. 
When sequence switch 6400 reaches position 4, 30 

a circuit is closed from battery through the 
winding of relay 6302, upper right and lower left 
contacts of cann 6410 to grounded conductor. 6019. 
Relay 6302 in operating, with neither relay 
6204 nor relay 6205 operated, closes a circuit from 135 
battery through resistance 6303, inner left front 
contact of relay 6302, right back contacts of re 
lays 6204 and 6205, right winding of relay 6206 to 
grOUÍd. 
For office trunk test and Subsequent selections 40 

both the tip and the ring conductors are included 
in the fundamental circuit. 
With relay 6206 operated the Office trunk test 

circuit extends in the test circuit from battery 
through relay 3004 to conductor 5448 as previ- 45 
ously described and thence in the sender over the 
Upper front contact of relay 5423, OUlter left back 
contact of relay 6504, resistance 6425, lower left 
and Upper right contacts of Can 6403, conductor 
6431, right front contact of relay 6206, conductor BO 
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62.10, right front contact of relay 6625, Winding 
of marginal trunk test relay 6014, back contact 
of relay 5920, inner left contact of relay 5926, 
right winding of relay 5925, lower right and up 
per left contacts of cam 6417, back contact of 
relay 6621, through resistances 6627 and 6626, 
back contact of relay 6622, upper right and lowei 
left contacts of cam 6414, back contact of relay 
5931, conductor 5447, sender selector brush 1721, 
master selector brush 1711, conductor 1754, Outer 
left front contact of relay 2301, conductor 621, 
right back contact of relay 2504, conductor 2505, 
upper left and lower right contacts of can 3819, 
conductor 3629, compensating resistance key 
2115, resistances 2120 and 2127, conductor 2132, 
right back contact of relay 2829, left back coil 
tact of relay 2904, conductor 2925, right contacts 
of cam 3821, left; back contact of relay 3940, con 
ductor 3956, to ground at the right front contact 
of relay 3103. 

If the circuit is properly closed through both 
the sender and the test circuit, relay 6014. Opel 
ates but relays 3094 and 5925 do not. The pres 
ence of resistance 64.25 prevents the premature 
operation of relay 3004 in this testing circuit. 
Relay 6014 closes an obvious circuit for relay 6007 
which locks to ground over conductor 64.34 and 
the lower right contact of cann 6409. Relay 6007 
closes a circuit from ground at its left front Con 
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tact, left contacts of can 6406, through the Wind 
ing of sequence switch magnet 6400 to battery, 
advancing the sequence Switch to position 5. AS 
Soon as the Switch leaves position 4 the locking 
circuit of relay 6007 is opened. 
The advance from position 4 also openS the 

testing circuit and, as Soon as position 5 is 
reached, the fundamental circuit is closed 
through the stepping relay 6000 extending Over 
the circuit traced for district Selections to the 
winding of relay 5925 whence it extends over the 
lower right and upper left contacts of can 6417, 
right back contact of relay 6621, through resist 
ances 6627 and 6626, right back contact Of relay 
6622, upper right and lower left contacts of ca.In 
6414, right back contact of relay 5931 to conduc 
tor 5447 and thence to ground as traced for the 
trunk test circuit, Office Selections are checked 
in exactly the saime nanner as district Selections, 
the only difference being that office brush Selec 
tions is under the control of register 6520 where 
by the operation of relay 6000 grounds conductor 
6540 operating reiay 5919, and a single puise is 
required to satisfy the Sender, while for office 
group selections register 6610 is employed, the 
operation of relay 6612 causing the grounding of 
conductor 6542 and the operation of relay 595. 
After two impulses the circuit controlled by the 
stepping relay is transferred over the contacts of 
can 6413 to the artinature of relay 6614 and over 
the front contact thereof to conductor 6545, the 
next five inpulses causing the operation of relay 
5901 and the Subsequent counting relays to and 
including relays 5909 and 5910, the eighth im 
pulse then being transferred to the winding of 
relay 5919, 

In the test circuit, the operation is also essen 
tially the same, the counting relay circuit in 
position 4. eXtending Gwer the Lipper right contact 
of Cain 3814, contact of key 1520 to relay 3900, 
and in position 5 over the upper left contact of 
cain 3815 and key 1437 to relay 3907. 

In position 3 a circuit is prepared for lamps 
1543 and 2807 to indicate that district group 
Selections is being performed and that the third 
group is to be selected, whereas in position 4 a. 
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circuit is prepared for the office bush lanp 2814 
and the No. 0 lamp 1540, and in position 5 for 
the office group lamp 2806 and the No. 8 lanlp 
i447? 

Following office selections the Sender nakes a, 
trunk guard test of the outgoing trunk. This 
test is made in position 6 of sequence Switch 3800 
and position 7 of sequence Switch 6400. When 
sequence switch 6400 reaches position 6 relay 
6302 is reoperated in the circuit previously 
traced, in turn operating relay 6206. A circuit 
is also closed fron battery over the inner left 
back contact of relay 6504, conductor 6550, Wind 
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ing of relay 620, conducto: 6211, upper contacts . 
of can 6415, conductor 6432, to the inner left 
front, contact of relay 570, which extends to 
grounded conductor 6017. However, this cir 
cuit is not completed at relay 57.01 Since the 
thousands digit has not been received as yet. 
The circuit for checking the trunk test feature 

of the Sender may be traced as follows: battery 
over the lower contacts of can 3709, winding of 
relay 3606, right back contact of relay 3102, Wind 
ing of relay 3101, resistance 3110, conductor 3616, 
left operated contact of key 3600, conductor 3830, 
right contacts of cam 3820, conductor 3826, mid 
dle left front contact of relay 2301, conductor 
1753, master selector brush 1701, sender Selector 
brush 722, conductor 5448, front contact of re 
lay 5423, back contact of relay 6504, resistance 
6425, iower left and upper right contacts of cam 
6403, conductor 6431, front contact of relay 6206, 
conductor 6210, front contact of relay 6625, Wind 
ing of marginal trunk test relay 6014, back con 
tact of relay 5920, front contact of relay 5926, 
right Winding of relay 5925, right contacts of 
cam 647, back contact of relay 6623 through re 
sistance 6626, front contact of relay 6624, lower 
contacts of can 6414, back contact of relay 5931, 
conductor 54:47, Sender Selector brusn 1721, naS 
ter selector brush 1711, conductor 1754, outer left 
front contact of relay 2301, conductor 621, back 
COntact. Cf Telay 2504, CO?ädt1C{C}I: 2505, t1pper C0Il 
tacts of cam 3819, conductor 3832, right operated 
contact of key 2128, conductor 3831, lower left 
contact of can 3803 to ground. Current flow in 
this circuit gives to relay 6014 a non-operate test. 
Relay 310 in the test circuit is also marginal and 
operates only in Series with the resistance in 
cluded in the fundamental circuit. When selec 
tions are to be made. Therefore neither relay 
3101 inor relay 604 should operate at this time. 
This non-operate current is maintained for a, 
measured ength of tine in Order to give relay 
6014 an opportunity to operate if the adjustment 
is Such that it would operate on a long continued 
weak energization. 

Relay 3606 does operate, indicating that this. 
trunk test circuit is complete, both in the Sender 
and in the test circuit and closes a circuit from 
battery through the Winding of relay 3607, front 
contact of relay 3606, upper right and lower left 
contacts of can 3704 of the class Sequence Switch 
to ground. Relay 3607 locks over its right front 
contact, conductor 3618 to ground at the upper 
eft contact of can 380, and connectS ground 
at its left front contact over conductor 3617, up 
per contacts of cam 3813, left COntact,S. Of Cam 
3822, conductor 3833 to interrupter 3605, and 
thence over the back contact of relay 3603, to 
the Winding of relay 3601 and battery. Relay 
3601 operates in this circuit and closes a locking 
circuit for itself through the Winding of relay 
3603, front contact of relay 3601 to ground over 
conductor 3618 as above traced. When the inter 
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1,958,635 
rupter 3605 opens its contact, relay 3603 operates 
transferring the circuit controlled by the inter 
rupter over the front contact of relay 3603, back 
contact of relay 3604 to the winding of relay 
3602. Relay 3602 operates at the Second closure 
of interrupter 3605 and locks through the wind 
ing of relay 3604, left front contact of relay 3662, 
COnductor. 3618 to ground. Relay 3604 operates 
When the interrupter opens its contact and trans 
ferS the circuit to the Winding of relay 3619 which 
operates at the third closure of the interrupter 
and locks over its inner left contact to grounded 
conductor 3618. Relay 3619 in operating closes 
a circuit extending from battery over the lower 
contacts of cam 3709 through resistance 3610, and 
the inner right front contact of relay 3619, to con 
ductor 3616 and the left operated contact of key 
3600 thereby closing a shunt around the Windings 
of relays 310i and 3606 and resistance 3110, and 
applying an operate current to relay 6014. 

Relay 6014 in operating closes a circuit from 
ground at its contacts through the winding of re 
lay 6007 to battery. Relay 6007 locks as before 
and closes a circuit from ground at its outer left 
front contact over the lower contacts of cam 6406, 
right back contact of relay 6504 to the winding 
of sequence switch 6400 advancing the sequence 
Switch to position 8 in which position the selec 
tion control circuit is established for making in 

The fundamental Ciri 
cuit in the sender during this Selection is the Saine 
as for Office Selections except that resistance 5626 
is included alone as in the trunk test circuit. The 
advance of sequence switch 6400 opens the lock 

It also 
opens the locking circuit for the relays of regis 
ters 6520 and 6610. 
When the Sender establishes the fundamental 

circuit for selection control, relay 3101 operates 
in spite of the shunt around its winding and 
closes a circuit from battery through the Winding 
of Sequence SWitch magnet 3800, upper left con 
tact of can 3323, conductor 3834, outer left back 
contact of relay 3003, outer right front contact 
of relay 3619, conductor 3620, front contact of 
relay 3101, conductor 3112, upper contacts of cam 
3724, inner lower normal contact of key 3000, 
conductor 241, upper right contact of can 217 
to ground. Sequence switch 3800 advances to po 
sition 7 in this circuit, opening the locking circuit 
for relays 3601 to 3604, 3607 and 3619. Sequence 
SWitch 3800 is immediately advanced out of posi 
tion 7 in a circuit over the upper right contact 
of cam 3823 and conductor 3835 to ground at the 
upper right contact of can 1324. 

If relay 6014 in the sender operates on the non 
operate current, it will establish the Selection coin 
trol circuit prematurely, operating relay 310: 
which will thereupon close a circuit from ground 
over conductor 3112 as previously traced, front 
contact of relay 3101, conductor 3620, back Con 
tact of relay 3619, through the Winding of relay 
3003. Relay 3003 locks over its inner right Con 
tact to grounded conductor 3618. Relay 3903 in 
operating, opens the circuit previously traced for 
advancing sequence Switch 3800 from position 6, 
thereby preventing the further operation of the 
test circuit. If relay 6014 fails to Operate When 
the operate current is applied, relay 3i 01 in the 
test circuit will not operate and sequence SWitch 
3800 can not advance out of position 6. While 
sequence switch 3800 stands in position 6, a cir 
cuit is closed from ground over the upper contacts 
of cam 3804, conductor 3836, right operated con 

5 tact of key 3600, conductor 3621, to the armature 

of relay 3003. With the relay unoperated, the 
Circuit extends through lamp 3002 and with the 
relay operated through lamp 3001 and thence 
OVer conductor 3027 to the inner left contact of 
key 2700. If the call is blocked because the sender 
relay operates on the non-operate current so that 
relay 3003 is operated, lamp 3001 will be lighted 
by the Operation of key 2700 indicating that fact, 
Whereas if the test is blocked because of the non 
Operation of relay 6014, the circuit of lamp 3002 is 
prepared to indicate that fact. 
The Successful check of the district and office 

Selections, advancing sequence switch 3800 to po 
Sition 6 to prepare for the trunk test, also conn 
pletes the circuit for Operating relay 315 for trans 
mitting the thousands digit. This circuit may 
be traced from battery through the winding of 
Telay 315 to the upper right contact of can 216 
as before, lower left contact of cam 202, conductor 
242 to ground at the upper right contact of can 
3803. Sinflar circuits extending from other 
cuttings of cam 202 over conductors 243, 244 and 
245 are completed over can 3802 in positions 9, 11 
and 13, respectively of sequence switch 3800 for 
Controlling the transmission of the hundreds, tens 
and units digits respectively. 

Since it was assumed that the test number was 
to be 3678, the thousands digit will be recorded 
On register 5700 by operating relays 5704 and 5705 
following the operation of relays 5401 and 5406 
in the manner previously described. For record 
ing the hundreds digit relay 5712 will be operated 
to connect the receiving register 5400 to the hun 
dreds register 5710. Relays 5401 and 5410 Will 
be Operated in the manner previously described 
as Well as relay 5411, Which it will be renenbered 
locked through relay 54.12 independently of the 
remaining counting relays, and together with re 
lays 5409 and 5410 is locked up at the end of the 
fifth impulse. The sixth impulse is transmitted 
back to relay 5401 which opérates and locks 
through the winding of relay 5402. With relays 
5401, 5402, 5409 and 5410 operated, conductors 
5431 and 5435 are grounded, thereby operating 
register relays 5'714 and 577. In registering the 
digit 7 for the tens digit the operation is the Sainage 
through the sixth impulse, the seventh impulse 
causing the operation of relayS 5903 and 5964 
which opens the locking circuit for relays 5401, 
5402, 5409 and 543.0 thereby permitting relay 5412 
to operate. With relay 5404 operated, relay 5410 
released and relay 54.12 operated, ground is con 
nected to conductors 5432 and 5434 causing the 
Operation of relays 5725 and 5727 in the tens reg 
ister 5720. The registration of the digit 8 for the 
units digit is essentially the same as previously 
described, the additional impulse operating relays 
54.05 and 5406 thereby also grounding conductor 
5431 so that relays 5804, 5805 and 5807 are oper 
ated in the units register 5800. Since no stations 
digit is to be transmitted none of the relays of 
register 5310 will be operated. 
Sequence switch 200 is advanced through posi 

tion 12. Which CO; responds to a possible stations 
digit Since the circuit over Conductor 245 is main 
tained closed through positions 11 and 12 thereby 
holding relay 316 operated until position 13 is 
reached where it releases bringing Sequence Switch 
200 to rest. Sequence Switch 200 is inlinediately 
advanced to position 14 in a circuit from battery 
through sequence switch magnet 200, upper left 
contact of can 201, to ground at the left, back 
contact of relay 708. When the sequence SWitch 
200 leaves position 13, the dialing circuit as previ 
ously traced is opened at the upper right contact 
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of Cam 204, but a substitute holding path for re 
lay 5424 is provided extending from the tip con 
ductOr to conductor "733, as before and thence over' 
the right contacts of cam 3720, conductor 3729, 
right normal contact of key 701, conductor 262, 
left contacts of can 204 to conductor 1332 and 
ba?ck to the ring conductor. 
When thousands digit is registered on register 

5700 operating relay 5'701, the circuit above traced 
for relay 6201 is completed and the relays of 
register 5700 are connected to the relays of reg 
ister 6510 for the purpose of transferring the 
thousands designation to the selection control 
registers. It will be remerabered that relays 5704 
and 5705 of register 5700 were operated. There 
fore, when relay 6201 operates, a circuit is closed 
from ground at the middle right, coinact of relay 
5704, outer right front, contact of relay 6201, wind 
ing of relay 6514 to battery. A second circuit is 
closed from grounded conductor 6017, inner ieft 
front contact of relay 570, inner right front, con 
tact of relay 5'705, middle right front contact 
of relay 6201, conductor 5741, to the right, winding 
of relay 6511 and battery. With relay 6511 oper 
ated, the counting relay circuit extends from 
ground over the contact of relay 6000 to conductor 
6435, inner left back contact of relay 5936, lower 
contacts of calm 6419, left back contact of Irelay 
6513, left back contact of relay 6512, right front 
contact of relay 6511, to conductor 6541 and 
thence to the winding of relay 593. So that two 
revertive pulses are required to satisfy the Sender 
for incoming brush Selection. Relay 6514 is used 
in making incoming group Selection. 
With sequence switch 3800 in positions 6 to 17 

relay 3020 is operated. Therefore the counting 
relay circuit in the testing circuit extends for in 
coming brush selection from ground to conductor 
3024 as previously traced and thence over the 
left front contact of relay 3020, conductor 3022, 
right back contact of relay 2901, conductor 2922, 
left back contact of relay 2418, interrupte 249, 
conductor 2424, left back contact of relay 2908, 
conductor 2923, right back contact of relay 24:18, 
conductor 2425, inner left back contact of relay 
3942, right back contact of relay 3940, conductor 
3952, right front contact of relay 3020, right back 
contact of relay 3018, conductor 3951 to the front 
contact of relay 3933 over the lower left con 
tacts of cams 3816 and 3815, conductor 1123, right 
contacts of cam 1105, conductor 3957, back con 
tact of relay 3911, winding of relay 3901 to bat 
tery, thereby indicating that two pulses are re 
quired to satisfy the test condition. It will be 
observed that the current flow through the inter 
rupter is reversed at this time. Otherwise the 
test of the selection is essentially the Satne aS 
those previously described. If the test is success 
ful, sequence switch 3800 is advanced to position 
9 and sequence switch 6400 is also advanced to 
position 9. 
In coming group selection is the product of both 

the thousands and hundreds digitS, therefore it 
can not take place until both digitS have been re 
corded in the Sendei. When relay 570i Operates 
at the conclusion of the thousands digit, it also 
closes a circuit for relay 5730 which Operates to 
supply ground for the locking circuits of relays 
5711, 5721, etc. Therefore, when relay 5711 op 
erates after the registration of the hundreds digit, 
a circuit is closed from ground at the front con 
tact of relay 5730, inner left front contact of relay 
5711, conductor 6442, upper contacts of can 6421, 
conductor 6212, winding of relay 6202, conductor 
6550 to battery. Relay 6202 connects the relays 
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of hundreds register 5'10 to certain of the Irelays 
of registers 6520 and 6600. Since relays 5,714 
and 5717 were assumed to be operated, a circuit is 
closed from ground at the right contact of relay 
5714, outer right front contact of relay 6202, con 
ductor 5731, right. Winding of relay 6521 to bat 
tery. A circuit is also closed from ground at the 
inner right, COIntact. Of Irelay 5'717, inner right front 
contact of relay 6202, conductors 5781, right wind 
ing of Irelay 660 to battery. Since relay 6514 is 
Operated, a circuit is closed from grounded con 
ductor 5450, outer left front contact of Irelay 6201, 
right front contact of relay 6514, right back con 
tact of relay 6513, conductor 5782, to the Wind 
ing of relay 6602 and battery. Relay 6202 also 
closes a circuit from grouild over its middle right 
front contact, upper right, contact of can 6401, 
to the winding of sequence switch magnet 6400 
advancing the sequence SWitch to position 10 in 
preparation for inaking incoming group selection, 
With sequence switch 6400 in position 10, the 
fundamental circuit is established for incoming 
group Selection and extends over the Samme path 
aS traced for iconiing brush Selection. The 
counting relay circuit extends as previously traced 
to the lower left contact of can 6419 and thence 
over the upper left contact of that can, front con 
tact of relay 6601, front contact of relay 6602, 
conductor 6543, back contact of relay 5914 to the 
Winding of relay 5913 and battery. Therefore, 
four revertive impulses are required to satisfy 
the sender, after which the sequence switch 6400 is 
advanced to position 11. When sequence switch 
6400 leaves position 0, relay 6201 releases in turn 
relea,Siling the reays of registers · 6510. 
In position 41 the fundamental tip is connected 

t0 the fundamental ring to di Scharge any Static 
charge Which nay have accuniated thereon be 
fore starting final sections. The circuit, for this 
purpose, eXtends from condulcto: 5448, front con 
tact of Irelay 5423, back contact of relay 6504, 
through resistance 6425, left contacts of can 6403, 
resistance 6423, right back contact of relay 593. 
to conductor 5447. Since relay 6202 is operated, 
sequence switch 6400 is immediately advanced to 
position 12 where the fundamental circuit is re 
Closed for final brush selection. 
The check of incoming group selection is also 

delayed in the test circuit until tihe dial sequence 
SWitch leaches position 0, following the trans 
mission of the hundreds digit. This is accorn 
plished by applying ground to interrupters 2419 
and 3017 over the upper left contact of can 215, 
upper right contact of can 212, conductor 3837, 
and the left contacts of can 3818 in position 9 in 
stead of directly from the lower right contact of 
can 3811. This is to prevent interference with 
Synchronizing circuits which will be described 
hereinafter. Since incoming group selection is 
under the control of both the thousands and 
hundreds digits, the counting relay circuit ex 
tends from the No. 3 counting relay 3903 over 
the back contact of relay 393, conductos' 3958, 
left contacts of can 1022 of the hundreds register 
and the upper left and lower right contacts of cana 
104. Of the thousands register, conductio 1124, 
lower right contact of can 3815, lower left con 
tact of cam 3816 to the front contact of relay 
3933 whence it extends as previously described. 
The counting relay circuit for final brush. 

selection in the sender extends from ground over 
the OWei left, and upper right contacts of can 
6408, conductor 6430, front contact of relay 6000, 
conductor 6020, upper contacts of cam 6407, con 
ductor 6435, inner left back contact of relay 5936, 
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lower left and upper right contacts of cam 6419, 
right front contact of relay 6521, back contact of 
relay 6522, conductor 6541 to the Winding of relay 
59. So that the Second orusia Set of the final 
Selector Would be taken for use. It will be noted 
that the circuit over the contact of the Stepping 
relay is now reversed to save wear on the contact. 
As before the operation of relay 5929 advances 
Sequence Switch 6400, this tine to position i3. 
The advance of the sequence Switch releases relay 
6202 and the relays of registers 6520 and 6600. 
The counting relay circuit in the testing circuit 
extends froin the Winding of relay 3901, back 
contact of relay 3911, conductor 3957, over the 
right contacts of can 1023, being dependent Solely 
On the hundreds digit, conductor 3838, over the 
lower left contact of can 3814 and thence aS 
previously traced. Following the check of final 
brush selection, sequence Switch 3800 is advanced 
to position 1 from which it is immediately ad 
vanced to position 12 over its local cam. 

Final ters selection is checked in position 12 
of sequence Switch 3800 under the control of the 
tens key after sequence Switch 200 has reached 
position 11 where it furnishes ground for the 
interrupters. Sequence SWitch 3800 is also ad 
vanced through position 13 over its local can. 
Final units selection is checked in position 14 
through the units key after the dial control Switch 
200 reaches position 14. Following this check 
Sequence switch 3803 is advanced in the usual 
manner to position 15. In position 13 of Sequence 
Switch 6400, relay 6203 is operated as Soon as the 
reception of the tens digit causes the operation 
of relay 5721. Felay 6203 connects the tens 
register 5720 with the relays of register 6610 
Which now becomes the final tens register. Since 
relays 5725 and 5727 were operated, circuits are 
closed from ground over the right contacts of 
these relays and relays 6612 and 6614 are op 
erated to control the final tens selection. The 
operation of relay 6203 also advances sequence 
Switch - 6400 to position 14 to close the funda 
mental circuit for making final tens Selection. At 
the completion of final tens selection, Sequence 
Switch 6400 is advanced to position 15 where a 
circuit is prepared for relay 6301 which is Com 
pleted as Soon as the units digit is received. This 
relay functions in the same manner as relay 6203 
to transfer the designation from the units register 
to register 6600 and to advance the Sequence 
switch 6400 into position for making final units 
Selection which takes place in position 16. 

Following final units selection sequence SWitch 
iš 6400 advances to position 17 where the funda 

mental circuit is reestablished for receiving re 
verse battery which normally comes from the in 
coming selector. With sequence switch 3800 in 
position 15 the fundamental tip conductor 5448 
is extended as previously traced to conductor 3826 
and extends over the upper contacts of can 3821 
to ground at the right front contact of relay 3103 
as previously traced for the fundamental ring 
conductor. The fundamental ring conductor 
5447 extends as previously traced to conductor 
2505 and thence over the lower contacts of can 
3719, conductor 1333, lower contacts of cam 1311, 
conductor 622, right back contact of relay 611, 
conductor 3839, left contacts of can 3820, and 
thence to the winding of relay 3004 as previously 
traced for the fundamental tip conductor. Cur 
rent flow in the fundamental circuit is therefore 
reversed. Relay 3004 operates in this circuit and 
closes a circuit from ground over the right con 
tacts of cam 3704, inner left front contact of 

13 
relay 3004, conductor 3617, left contacts of cam 
3813, to interrupter 3200 which at its first closure 
completes a circuit over the back contact of relay 
3202 to the winding of relay 3201, and battery. 
Relay 320 locks through the Winding of relay 
3202, over the right contact of relay 3201, con 
ductor 3840 to ground over the right contacts of 
cam 3804. Relay 3202 operates when the inter 
rupter contact opens and extends the circuit 
controlled by the interrupter over the front con 
tact of relay 3202, left front contact of relay 3201 
through the winding of relay 3205. This relay 
Gperates when the interrupter closes its contact 
for the second time and locks over its left contact 
and conductor 3840 to ground. It also connectS 
ground over its right contact, upper right contact 
of can 3824 to the winding of sequence SWitch 
Inagnet 3800 and battery, advancing the Sequence 
Switch to position 16. 

In the Sender both relays 6000 and 5925 are 
Operated in this reverse battery circuit. Relay 
5925 in operating closes a circuit from ground at 
its contact over the left contacts of can 641. 
through the left winding of relay 5925 to battery 
holding the relay operated. It also closes a cir 
cuit over the upper left and lower right contacts 
of can 641, winding of relay 5935 to battery. 
With relay: 5935 operated, the operation. Of Irelay 
6000 closes a circuit from ground over its front 
contact to conductor 6435 as previously traced, 
outer left front contact of relay 5935, Winding of 
relay 5919 to battery. Relay 5919 operates and 
locks as before described through the windings of 
relays 5920 and 5929. The contacts of relay 5935 
are so arranged that the outer left contact should 
close before the inner left contact closes. The 
Outer left contact in cooperation With relay 6000 
closes the usual circuit for Operating the No. 0 
counting relay 5919. The inner left contact closes 
a circuit, through the Winding of relay 5919, 
through relays 5920 and 5929 in parallel, and 
over the right back contact of relay 5932 to 
ground over the upper right contact of can 646, 
but this circuit is ineffective if the circuit Con 
trolled by the stepping relay 6000 closes first as 
it should, since the circuit of relay 5919 con 
trolled thereby is in shunt of the windings of 
relays 5920 and 5929. 
In position 16 of sequence Switch 3800, a circuit 

is closed from 48-volt battery over the left con 
tacts of can 3709, conductor 1214, resistances 3107 
and 3106 which are of equal value, conductor 3113 
to ground at the upper left contact of can 3803. 
The fundamental tip extends in this position of 
sequence switch 3800 as previously traced to the 
upper left contacts of can 382 and thence over 
the lower left contacts of cam 3821, conductor 
3841, through the winding of relay 1800, conduc 
tor 1806 to the point between resistances. 31.06 and 
3107 So that, in effect, it is connected to 24-volt 
battery. The fundamental ring extends to the 
upper left contact of cam 3819 as previously traced 
and over the lower left contact of that cam, con 
ductor. 3842, winding of relay 1205, to conductor 
1214. So that the fundamental ring has 48-volt 
battery. connected to it. If the Sender has op 
erated correctly, and the fundamental circuit is 
held closed until relay 3205 operates, the advance 
of sequence Switch 3800 opens the reverse battery 
circuit permitting relay 6000 to release, relay 5925 
being held Operated in its locking circuit. The 
release of relay 6000 opens the initial operating 
circuit for relay 5919 and permits the series cir 
cuit through the three relays to become effective, 
whereupon relay 5920 further opens the funda 
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14 
mental circuit, and relay 5929 closes a circuit from 
ground over its front contact, right front contact 
of relay 5935, winding of relay 5931 to battery. 
Relay 5931 operates locking over its inner left 
front contact to grounded conductor 5938. Re 
lay 5931 opens the fundamental ring conductor 
at its right contact. Relay 5929 also closes a cir 
cuit from ground at its front contact over the 
right front contact of relay 5935, lower contacts 
of can 6412, right contacts of can 5512 through 
the Winding of relay 5932 to attery. Relay 5932 
closes a circuit from battery through the Wind 
ing of relay 5928, right front contact of relay 5932, 
upper right contact of can 646 to ground. Re 
lay 5928 locks over can 6405, operates relay 5927, 
and releases relays 5926, 391.9, 5920 and 5939. 
When relay 5929 releases, it closes a circuit over 
the back contact of relay 5929, front contact of 
relay 5928, upper left contact of can 640l to 
magnet 6400 advancing the Sequence Switch to 
position. 18. Relays 5925 an 5935 release. Relay 
5931 remains locked and holds relay 5932 op 
erated. Relay 5928 also releases and closes a 
circuit for relay 5926 over the upper left contact 
of can 6416 to ground. If relay 5935 does not 
close its contacts in the proper order so that relay 
5920 opens the circuit of relay 3004 before relay 
3205 has operated, the release of relay 3004 dis 
connects ground from interrupter 3200 and pre 
vents the operation of relay 3205 and the advance 
of sequence switch 3800 to position 16 blocking 
the test. 
With sequence Switch 3800 in position 16 a test 

is made for false grounds or short circuits on the 
With 

the Circuit arragement above deScribed a faSe 
ground connected to either the fundamental tip 
or the fundamental ring Would operate either re 
lay 1800 or relay 1205, while a short circuit be 
tWeen the fundamental tip and fundamental ring 
would cause the operation of both these relayS. 
If relay 1800 Operates, it connectS ground over 
the left back contact of Irelay 1801 to conductor 
1807 and if relay 1205 operates it connects ground 
from the right back contact, of relay 1801, front 
contact of relay 1205, and the left back contact 
of relay 1801 to conductor 1807 and thence to the 
Winding of relay 3003 Which is the false grond 
relay. This relay if operated locks over its right 
front contact to grounded conductor 3618. It 
also closes a circuit fron ground over conductor 
313, over the inner left front contact of relay 
3003, conductor 3028 through lamp 2800, resist 
ance 2701 and battery. 
At the Sane time that the fundamental circuit 

is being tested for false ground or cross-connec 
tions a test is made for slow advance of the 
Sender. The operations which occur in the send 
er in response to the release of relay 6000 by the 
advance of Sequence switch 3800 should take 
place Within a given minimum length of time. 
Therefore when sequence switch 3800 reaches po 
Sition 16 ground is connected over the lower right 
contact of cam 3801, conductor 3833, to inter 
rupter 3605. Relays 3601, 3603, 3602, 3604 and 
3619 Operate in Succession as previously described. 
The operation of relay 5932, as above described, 
OpenS the Shunt around the high resistance Wind 
ing of relay 6006 including this resistance in the 
circuit of relay 31.03 of the test circuit. Relay 
3103 releases, closing a circuit from ground at its 
right back contact, conductor 3114, winding of 
relay 613, Conductor 623, upper right and lower 
left contacts of cam 1614 to battery. Relay 613 
Operates and, if neither relay 3003 nor relay 3619 
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has operated, closes a circuit from ground over 
its outer right front contact, conductor 624, right 
front Cointact of relay 3602, left back contact of 
relay 369, Cutter left lack contact of relay 3003, 
conductor 3834, right contacts of can 1321, con 
ductor 1334, loWer right contact of cam 3823 to 
the Winding of Sedence SWitch imagnet 3800 and 
battery, advancing Sequence SWitch 3800 to po 
sition. 17. If relay 3619 operates before relay 
63 operates, the circuit for advancing Sequence 
SWitch 3800 is opened and the test, is blocked in 
position i6. If no ground is found out the call 
is blocked by the operation of relay 3619, the cir 
cuit formerly traced over the inner left front 
contact of relay 3003 for lanp 2800 extends over 
the back contact of that relay to lamp 2801. If 
the circuit Operates promptly the advance of se 
quence SWitch 3800 disconnects relays 1205 and 
1800 from the findanental circuit and releases 
relays 3801 to 3604 a.ind 369. 
The advance of sequence switch 3800 to posi 

ülion i7 coSes a circuit from ground over the 
lower right contait of Cain 3803, conductor 331, 
CUtei left COI&act of relay 317, lower left contact 
of Cairn 219, Wiilding of Sequence switch magnet 
330 to battery, advancing the dial control se 
Guence SWitsih 200 to gosition 15. When sequence 
SWitch 230 advances froR position 14, it opens the 
circuit over Wiich relay 5424 has been held oper 
atted. The Opening of this circuit causes the re 
lease of relay 5424. Which in turn releases relays 
5416, 543, 5414, and 5415. With Sequence switch 
260 in position 15, the dialing tip conductor is ex 
teinded over the lower left and upper right con 
tacts of Carn 22 to the Winding of relay 304 and 
battery. Relay 304 opeiates in this circuit from 
ground at the Outer right back contact of relay 
5937, Closing a circuit from battery through the 
Winding Gif. Sequence switch Inagnet 200, lower 
left COIntact of can 201 to gi'ound at the inner 
right front contact of relay 304 advancing se 
Cuence SWitch 200 toposition 16. When sequence 
SWitch 200 reaches position 15% in advancing to 
position 16, battery is connected over the lower 
COintacts of cann. 205 to the circuit of reiay 6006 to 
give a naxinuin current flow through that relay 
before relea,Sing it. 
With Sequence switch 200 in position 16, a cir 

Cuit is closed from ground over the upper left 
Contact of Caril 215, lower left contact of cam 217, 
to interrupter 713 which, on first closing its con. 
tact extends ground over the normal contact of 
relay 709 and through its winding to battery 
through resistance 711. Relay '709 operates in 
this circuit locking over its right front contact 
to ground OVer the lower left contact of cam 212. 
Ît alSO ClOSeS a Circuit from battery through re 
Sistance 712 and the winding of relay 710, right 
front contact of relay 709 to ground over cam 212, 
but relay 710 cannot operate as long as the in 
terrupter contact is closed, since the battery 
through resistance 7 i2 is shunted over the back 
contact of relay 710. When the interrupter opens 
its contact, reiay 710 operates. The operation of 
relay 710 closes a circuit from battery through 
the Winding of relay 311, right front contact of 
relay 710, Conductor 264, to ground at the Upper 
left contact of carii. 217. Relay 311 locks over its 
inner left front contact to grounded conductor 
264. The Operation of relay 311 opens the shunt 
Over its left normal contact which, up to this time, 
has been closed around the windings of relays 809 
and 310. It also connects ground fron conductor 
264 over its Outer left contact to conductor 330 
and the Winding of relay 310. This ground is in 

80 

85 

90 

95 

OO 

05 

O 

5. 

120 

125. 

30 

35 

i40 





0 

5 

20 

25 

30 

35 

40 

45 

50 

65 

5 

16 
Vances in this circuit to position 1 thereby dis 
connecting battery at can 6424 from the Wa- . 
rious conductors associated there with and 
ground at cam 6416 from conductor 5938 which 
in turn releases relay 6003. The disconnection 
of ground from conductor 5938 releases relay 
5526 which controls the time measure Switch 
restoring that switch to normal. When Se 
quence switch 200 reaches position 18 a circuit 
is closed from battery through the winding of 
magnet 3800, lower left contact of cam 3824, con 
ductor 3844, outer lower left operated contact of 
key 2200, conductor 2216, right contacts of Cann, 
1301, conductor 1335, upper right contact of can 
214 to ground, advancing sequence Switch 3800 to 
normal. 
With sequence switch 200 in position 18 a cir 

cuit is closed from battery through the winding 
of sequence Switch magnet, 1600, lower left con 
tact of cam 1603, right normal contact of key 
2207, inner upper normal contact of key 2300, 
Conductor 2332, right contacts of can 208 and 
thence over conductor 1021, and the normal 
checking path as previously traced to ground, 
thereby advancing sequence Switch 1600 to posi 
tion 6. Since relay 2203 is unoperated at this 
time, sequence switch 1600 is immediately ad 
vanced to position 7 over the upper right con 
tact of can 1604 to ground at the right back con 
tact of relay 2203. If the Sender has restored to 
normal, battery through resistance 6002 will 
again be connected over the left back contact Of 
relay 6003 to conductor 5446, again establishing 
a circuit for relays 2323 and 2209 which function 
as previously described to indicate that the 
Sender has been restored to normal, causing the 
Operation of relay 2201, which in turn advances 
Sequence SWitch 1600 to position 8. When se 
quence Switch 1600 left position 5 the locking cir 
cuit of relays 2205 and 2301 was opened and those 
relays released. When relay 2205 releases a cir 
cuit is closed from conductor 3027 through lamp 
1622, lower contacts of cam 1602, left back con 
tact of relay 2205, right normal contact of key 
2210, conductor 2213, contacts of cam 1322, con 
ductor 1330, lower right contact of cam 214 tO 
ground, preparing lamp 1622 for lighting if the 
test Should be blocked at this time. With Se 
quence SWitch 1600 in position 6, ground is con 
nected over the upper right and lower left con 
actS Of can 1607, conductor 246, loWer right cOn 
tact of can 20 through the Winding of Sequence 
Switch magnet 200 and battery, advancing Se 
quence Switch 200 to position 1. 
With sequence switch 1600 in position 8 a cir 

cuit is closed from battery through the winding 
of sequence SWitch magnet 1600, upper contact 
of cam 1605, inner right back contact of relay 
2202, left back contact of relay 2203, upper right 
contact of cam 1612 to ground, advancing se 
quence switch 1600 to position 9. 
With Sequence switch 1600 in position 9 ground 

is connected over brushes 1713 and 1703 of the 
master selectors, left contacts of cam 1616, back 
contact of relay 2206, inner right upper operated 
contact of key 2200, brush 1716 to the winding 
of magnet, 1727 and battery. The circuits pre 
viously traced through the winding of relay 1623 
in parallel with magnet 1727 and in shunt of that 
relay over the back contact of magnet 1727 are 
completed as previously traced. When the sender 
selector magnet opens its contact, relay 1623 op 
erates advancing sequence switch 1600 to posi 
tion 10 or 1 in the manner previously described. 
The advance of sequence switch 1600 disconnects 
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ground from magnet 1727 permitting that mag 
net to release and advance the Sender Selector to 
the next sender. The advance of Sequence Switch 
1600 from position 1 and the test for busy or idle 
condition of the sender, as well as the complete 
test of the sender, take place as described for the 
first sender. These tests then continue until all 
of the full mechanical senders have been tested. 
While it is obvious that a large number Of Send 
ers would require testing, for simplification of the 
drawings only two sender Selectors have been 
shown. 
When the test circuit has tested the last full 

mechanical sender, the last sender selector will be 
advanced to the first spare Set of terminals cor 
responding to position 16 of switch 1720. Se 
quence switch 1600 is advanced from position 1 
over the normal checking path formerly traced, 
and when it reaches position 2 with the Sender 
selector engaging its first spare terminal, a circuit 
is closed from battery through the Winding of 
relay 2311, contact of brush 1726, brush 1715, 
conductor 1756, contacts of cam 1611, to ground 
through the test relays 2209 and 2323 as previ 
ously traced. Relay 2311 operates but the test 
relays do not. Relay 2311 closes a circuit for re 
lay 2204. Relay 2204 in operating connectS 
ground over its outer left front contact, brush 
1715, to brush 1726 thereby holding relay 2311 
Operated and maintaining itS OW. Operated con 
dition. With relay 2204 operated, a circuit is 
closed from ground over the lower right contact 
of cam 1612, inner right back contact of relay 
2203, outer right front contact of relay 2204, up 
per right contact of cann 1603 to the Winding of 
sequence switch magnet 1600 and battery, ad 
Wancing the Sequence Switch to position 8 from 
which it is advanced to position 9 by ground over 
the back contact of relay 2203 and cam 1605. In 
position 9 magnet 1727 is operated in cooperation 
with relay 1623 advancing sequence switch 1600 
to position 10 or 1 and the sender selector to the 
first of the strapped spare terminals. With brush 
1726 engaging the strapped terminals relay 2204 
is locked to ground at its own outer left front 
contact, magnet 1727 is energized in a self-inter 
rupting circuit over its interrupter contact, and 
Sender Selector 1730 is advanced to terminal. 21. 
Sequence switch 1600 cannot advance from po 
sition 1 since the circuit for that purpose is 
now opened at the contact of relay 2204. 
When brush, 1726 engages its twenty-first ter 

minal, relay 2204 releases and a circuit is closed 
from battery through the winding of relay 2307, 
contact of group key 2306 which was operated at 
the beginning of the test, the twenty-first termi 
nal of the Sender selector brush 1726, brush 1715, 
cam 1611, conductor 1628 and thence as previously 
traced throingh the Windings of relays 2209 and 
2323 to ground at the contact of start key 2200. 
Relay 2307 closes a circuit for lamp 2308 to in 
dicate that the last full mechanical sender has 
been tested, Since the keys must be reset before 
testing key pulsing operator's Senders. 
When the keys have been reset, group key 2306 

is released. A circuit is thereupon closed from 
battery through the Winding of relay 2203, normal 
contact of key 2306, the twenty-first terminal of 
brush 1726 to ground through the test relays and 
key 2200. Relay 2323 cannot operate in the high 
resistance of this circuit. The release of relay 
2204 permits the advance of sequence switch 1600 
to position 2 over the normal checking path. The 
Operation of relay 2203 advances sequence switch 
1600 to position 3 where ground at the left back 
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contact of relay 2201 advances to position 4. In 
positions 3 and 4, with relay 2203 operated, mag 
met 1727 iS again operated in cooperation with 
relay 1623 and advances Switch 1720 to its twen 
ty-Second or normal position at the same time 
that sequence switch 1600 is advanced to posi 
tion 5. With relay 2203 operated, sequence 
SWitch 1600 advances through position 5 immedi 
ately and in position 6 the master selectors 1700 
and 170 are energized and advanced to the next 
Sender Selector, the connector Sequence Switch 
1600 being advanced to position 7 and thence to 
position 8 under the control of relay 2203. Se 
quence switch 1600 is advanced from position 8 
OVer the upper left contact of can 1603, normal 
Contact of brush 1736, brush 1715, Outer left front 
contact of relay 2203, to ground at the upper right 
contact of cam 1612. As sequence switch 1600 
advances to position 9 the next sender selector 
magnet is energized and relay 1623 Operated ad 
vancing the connector Sequence Switch to posi 
tion 10 or 1 as the Sender Selector takes One Step. 

If the naster Selector advances to a terminal 
to Which no Sender Selector is connected, ground 
through brush 1713 will be connected to the in 
terrupter contact and winding of magnet 1717, 
and Over brush 1704 to the Winding and inter 
rupter contact of magnet 1707 thereby advanc 
ing the master Selectors either to normal Or to a 
connected sender selector. When the last Sender 
has been tested and the last Sender Selector ad 
vanced to its twenty-first terminal, sequence 
Switch 1600 is advanced to position 2 in the man 
ner previously described. Relay 2203 operates as 
above in Series with the test relayS 2323 and 2209. 
The operation of relay 2203 advances sequence 
Switch 1600 to position 3 and relay 2201, being 
normal, advances it to position 4. With relay 
2203 operated in position 4, the sender Selector 
magnet and relay 1623 function, advancing the 
Sender selector to normal and the Sequence SWitch 
to position 5. Relay 2203 then advances se 
quence switch 1600 to position 6 where the mas 
ter Selector magnets are energized, advancing 
the naster SelectorS tO norma and Sequence 
Switch 1600 to position 7. Relay 2203 then ad 
vances sequence switch to position 8. With the 
master selectors normal, ground over brush 1713 
advances sequence switch 1600 to position 9, 
where a circuit is closed for lamp 1627 OVer the 
upper right and lower left contacts of can 1617 
to ground over brush 1704, indicating that the 
test has been completed. When key 2200 is re 
stored, relay i623 operates in a circuit Over the 
lower right and upper left contacts of can 1616, 
outer right lower normal contact of key 2200, to 
ground at the left back contact of relay 2204, and 
advances sequence Switch 1600 to position 10 or 1 
where relay 2203 releases and lamp 1627 is ex 
tinguished. If the cycle of testS is to be restarted, 
the key 2200 must be reoperated. 

If it is desired to test the full mechanical 
Senders for other test calls before proceeding to 
test, the operator's Senders, key 2200 Will be re 
stored. The master and Sender SelectOrS Will be 
restored to normal by operating key 2210 and ad 
vancing the selectors by the operation and re 
lease of the master and Sender Selector keyS 1708, 
718 and 1728. These keys receive ground from 

the left back contact of relay 2204, lower right 
contact of key 2200, and the right Operated con 
tact of key 2210. When the master and Sender 
selectors have been restoired to normal, connec 
tions are reestablished for the first full mechani 
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cal Sender to be tested in the manner previously 
described. 

F’ull mechanical call-Incoming selector to 
Overfilov 

The test circuit is also arranged to test the 
ability of the Sender to handle other typical full 
mechanical calls. One other type of test call is 
One which simulates the action of the incoming 
Selector when that selector goes to overflow, for 
example, because of an all-trunks-busy condi 
tion. For this test the class key 1562 is operated 
advancing the class sequence switch 3700 to po 
Sition 2. Talking selection key 1553 is also op 
erated Since, if the sender responds correctly, it 
Will direct the call to an operator's position and 
establish a corresponding talking condition, 
rather than the talking condition indicated by 
the test number, otherwise the keys may be the 
Same aS Operated for the full mechanical call 
just described. The code digits will be transmit 
ted and checked exactly as previously described 
and the thousands and hundreds digits as well. 
Incoming brush and incoming group selections 
Will be checked leaving sequence switch 3800 in 
position 9, Sequence Switch 200 in position 10 and 
the Sender Sequence switch 6400 in position 12 
ready for making final brush selection. At the 
termination of group selection, relay 3608 is held 
Operated in a circuit over conductor 3614, lower 
right and upper left contacts of cam 3818, lower 
right contact of cam 3710 to ground, so that se 
quence SWitch 3800 is advanced to position 15 be 
fore relay 3608 releases bringing it to rest. Since 
relay 3608 is operated, relay 3004 is held deerer 
gized to prevent the transmission of any false 
pulses during this advance. 
As Sequence Switch 3800 passes through posi 

tion 13, a circuit is closed from ground over the 
lower right contact of cam 3808 through the Wind 
ing of relay 3940 to battery over the lower left 
contact of cam 3703 and the lower right contact 
Of Can 3709. Relay 3940 closes a circuit from 
battery through the winding of relay 3943 to 
ground at the inner right contact of relay 3940. 
Relay 3940 disconnects ground from the funda 
mental ring conductor. When sequence switch 
3800 reaches position 15, a circuit is closed from 
battery through the winding of relay 3941, inner 
left front contact of relay 3940, to ground over 
the lower right contact of cam 3907. Relay 3941 
Operates relay 3942 and relay 3942 in turn op 
erates relay 3946. Relay 3946 closes a circuit 
from ground at its inner right front contact, out 
er left COntact Of relay 3941, back contact of the 
No. 8" counting relay 3918, inner left front, con 
tact of relay 3941, to battery through the Wind 
ing of relay 3944. When sequence switch 3800 
reaches position 5, relays 3608 and 3609 release 
SO that the operation of relay 3946 now closes 
a circuit from battery through coil 3947, winding 
of relay 3945, inner left front contact of relay 
3943, conductor 3954, inner right back contact 
of relay 3609, conductor 3614 to ground at the 
inner right front contact of relay 3946. How 
ever, until relay 3909 operates, a shunt is closed 
around the Winding of relay 394.5 over the Outer 
left front contact of relay 3943 and the back con 
tact of relay 3909. Relay 3946 also closes a cir 
cuit from ground at its inner right front con 
tact, conductor 3614, inner right back contact 
of relay 3609, conductor 3954, outer right front 
contact of relay 3943, conductor 3024, left front 
contact of relay 3020, conductor 3022, right back 
contact of relay 2901, conductor 2922, left back 
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contact of relay 2418, interrupter 2419, conductor 
2424, left back contact of relay 2908, conductor 
2923, right back contact of relay 2418, Conductor 
2425, inner left front contact of relay 3942, right 
front contact of relay 3944, back contact of the 
No. 3' counting relay 3913 to the winding of No. 
3 counting relay 3903, and thence to battery as 
previously traced. Relays 3903, 3902, 390i and 
3900 with their corresponding relays therefore 
operate in Succession under the control of inter 
rupter 2419. Since relay 3946 is operated, the 
operation of relay 3910 extends the circuit con 
trolled by interrupter 2419, over the front contact 
of relay 3910, outer right front contact of relay 
3946, back contact of relay 3919, to the No. 9 
counting relay 3909 which also operates under 
the control of the interrupter followed by relays 
3908 and 3918. - 
When relay 3932 operates in the open period 

of interrupter 2419 the fundanaintal circuit is 
prepared from battery through the winding of 
relay 3004, conductor 3021, back contact of Irelay 
3934, conductor 3950, left back contact of Irelay 
3608, conductor 3612, left contacts of can 3820, 
conductor 3839, right back contact of relay 611, 
conductor 622, Upper contacts. Of cam 3719, re 
sistance 3008, back contact of relay 3007, conduc 
tor 2505 and thence as previously traced to the 
fundamental ring conductor through the Sender 
Where the fundamental circuit is established for 
final brush selection, back to the fundamental 
tip conductor which extends as previously traced 
to conductor 3826, upper left and lover right con 
tactS Of Cam 3821, conductor 2925, eft; back con 
tact of relay 2904, right back contact of Irelay 
2829, conductor 2132, through left contact of 
Compensating resistance key 2128, COInductor 3832, 
outer left front contact of relay 3944, outer right 
front contact of relay 3942, conductor 3025, left 
back contact of relay 3018, interrupter 3017, con 
ductor 3955, inner right front contact of Irelay 
3943, left front contact of relay 3946, front con 
tact of relay 3932, inner left front contact of re 
lay 3944, to ground, but is held open at the con 
tact of interrupter 3017, whose open period coin 
cides with that of interrupter 2419. When in 
terrupter 2419 closes, operating relay 3909, inter 
rupter 3017 closes the fundamental circuit. The 
operation of relay 3909 opens the shunt around 
relay 3945 which operates and closes a shunt 
around interrupter 3017 which may be traced 
from the Outer left front contact of relay 394.4 
over the contact of Irelay 3945, back contact of re 
lay 3908, conductor 3623, right back contact of 
relay 3609, conductor 3614 to ground at the in 
ner right front contact of relay 3946 holding the 
fundamental circuit closed during the open period 
of the interrupter. The operation of relay 3918 
opens the circuit of relay 3944 which releases, 
opening the fundamental circuit and terminating 
the reverse battery cloSure, which Sinulates the 
action of a selector at tell tale. If the compen 
sating resistance included in this circuit is as 
great as 1600 ohms, the sender overfoW relay 
5925 is tested both for adjustment and sticky back 
contact. With relay 3908 operated, relay 3608 
is operated in a circuit over the right back con 
tact of relay 3944, inner right front contact of re 
lay 3941, front contact of relay 3918, Outer left 
front contact of relay 3941, to ground at the in 
ner right front contact of relay 3946. Relay 3608 
Operates relay 3609 which advances sequence 
Switch 3800 to position 16 where the release of 
relay 3103 is awaited. 
In the Sender the reverse battery closure 
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causes the operation of relay 5925 as well as relay 
6000. Relay 5925 lockS over itS. left front con 
tact, left contacts of can 6411, and right winding 
of relay 5925 to battery. It also closes a circuit 
OVer the upper contacts of can 6411, through the 
Winding of relay 5924, which locks over its middle 
left contact to conductor 5938. It also closes a 
Circuit Over the upper right and lower left con 
tacts of caim 6411 through the winding of relay 
5935 to battery. With relay 5935 operated, the 
Operation of relay 6000 closes a circuit from 
ground over the lower left and upper right con 
tacts of cann 6408, conductor 6430, front contact 
Of relay 6000, conductor 6020, upper contacts of 
Cain 6407, conductor 6435, outer left front con 
tact of relay 5935, winding of relay 5919 to bat 
tery. When the reversed battery is disconnected 
froin the fundamental circuit, relays 5920 and 
5929 Operate as previously described in the lock 
ing circuit of relay 5919. Relay 5929 in operat 
ing closes a circuit from ground over its front 
Contact, right front contact of relay 5935, Wind 
ing of Irelay. 5931, to battery. Relay 5931 locks 
Over its inner left front contact to grounded con 
ductor 5938. It also opens the fundamental ring 
conductor and connects ground over its outer 
left front contact, upper right contact of cam 
6402 to the winding of sequence switch magnet 
6400 and battery, advancing the sequence switch 
to position 17. The advance of sequence switch 
3800 permitted the completion of the transmis 
Sion of the Wanted number by sequence switch 
200 and the advance of the timing SWitch 5500 
beyond position 8. Therefore relay 5932 is oper 
ated in a circuit from battery through its wind 
iing, Over the right contacts of cam 5512, lower 
Contacts of can 6412, right front, contact of re 
lay 5935, to ground at the front contact of relay 
5929. Relay 5932 opens the shunt around the 
high resistance right winding of relay 6006 in 
troducing that resistance into the circuit of re 
lay 3103 which thereupon releases. With relay 
5932 Operated, a circuit is closed from battery. 
through the winding of relay 5928, right front 
Contact of relay 5932, to ground at the upper 
right contact of cann 6416. Relay 5928 in turn 
Operates relay 5927, which releases relay 5926 
and tile Operated counting relays 5919, 5920 and 
5929. With relay 5928 operated, and relay 5929 
released, Sequence Switch 6400 . is advanced to 
position 18, where the circuit for talking selec 
tion is established. . Since relay 5924 is operated, 
the circuit for talking selection as closed by re 
lay 6000, extends as previously traced to con 
ductor 6435 and thence over the upper right and 
lower left contacts of cann 6420, inner right front 
contact of relay 5924, to the No. 3 counting relay 
593 thereby requiring the transmission of four 
impulses to Satisfy the condition set up in the 
Sender. This would be effective to advance the 
district Selector to the overflow position where 
a signal Would Ordinarily be returned to the sub 
Scriber to indicate that the call had not been 
completed properly. 
The release of relay 3103 in response to the in 

Crease of 1'esistance in its circuit causes the ad. 
Vance of Sequence switch 3800 to position 17 
thirough the operation of relay 613. The test, 
of the release of the sender relay 6006 and of the 
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the action of the sender when an office Selector 
goes to overflow. For this test the key 1563 is 
operated advancing sequence Switch 3700 to po 
sition 3. This test may be made in connection 
with either a full mechanical or call indicator 
type of test call, but if it is desired to test the 
ability of the sender to shunt the trunk test relay 
under such conditions it is necessary to use a 
test call corresponding to a full mechanical call 
such as the one first described. Selections up to 
and including office group selection are tested as 
described for the full mechanical call. The fur 
ther operation is the same as described for in 
coining overflow test. In the test circuit follow 
ing the check of district and office selections re 
lays 3608 and 3609 when operated in position 5 
following office group selection are held locked 
over the circuit previously traced to the lower 
right contact of cam 3818 and thence over the 
upper right contact of cam 3818 to ground at 
the upper right contact of cam 3710 advancing 
sequence switch 3800 to position 15. In posi 
tion 15 the previously traced reversed battery 
circuit is closed over the fundamental circuit 
through relay 3004, but relay 3004 can not oper 
ate in Series with the trunk test relay 6009 and 
trunk test resistance. 
In the sender following office group selection 

sequence Switch 6400 is advanced to position 7 
where the trunk test circuit is established. At 
this time, the reverse battery closure by the test 
circuit operates the trunk guard relay 6014 but 
relay 5925 does not receive sufficient current to 
operate. Relay 6014 in turn operates relay 6007. 
Relay 6007 advances sequence Switch 6400 to posi 
tion 8 in which position the fundamental cir 
cliit is established in the Sender for incoming 
brush selection. Relay 5925 operates in this cir 
cuit together with the stepping relay 6000. Relay 
5925 locks as previously described and operates 
relay 5924 which also locks independently of re 
lay 5925. Relay 5925 also operates relay 5935. 
Relay 5924 advances sequence switch 6400 to posi 
tion 10. Relay 5924 closes a circuit extending from 
the fundamental ring conductor over the left front 
contact of relay 5924, upper right and lower left 
contacts of cam 6422, to the Winding of relay 6000 
until sequence switch 6400 leaves position 8% 
maintaining the circuit of that relay closed and 
holding the reversed battery circuit long enough 
to permit the operation of any two-wire Selector 
Which night be included in the circuit. The Oper 
ation and release of relay 6000 in combination 
With the operation of relay 5935 operates relays 
5920, 5919 and 5929 as previously described ad 
vancing sequence switch 5400 to position 17. 
The advance of sequence Switch 6400 to posi 

tion for making incoming brush Selection, remov 
ing the high resistance of relay 6014 and the 
test resistance from the fundamental circuit, per 
mits relay 3004 to operate. The operation of 
relay 3004 closes a circuit from battery through 
the Winding of relay 3205, right contacts of 
cam 3714, left contacts of cam 3813, conductor 
3617, inner left front contact of relay 3004, to 
ground over the right contacts of cam 3704. 
Relay 3205 locks over its left front contact and 
conductor 3840 to ground over the right con 
tacts of cam 3804 and connects ground Over its 
right contact and the upper right contact of 
cam 3824 to the winding of sequence SWitch 
magnet 3800 and battery advancing the Sequence 
SWitch to position 16. The advance of Sequenc3 
SWitch 3800 to position 17 and the remainder of 
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the test continues as described for full mechanical 
calls. 

Full mechanical call-Permanent signal 
The next type call for which the sender is to 

be tested is that of a permanent signal, which 
occurs when the subscriber removes the receiver 
from the switchhook and fails to dial. For this 
type of call, key 1564 is operated advancing Se 
quence switch 3700 to position 4. The pi'Oper 
district brush and district group keys must be 
operated in addition to the skip office key 1425, 
the No. 3 talking selection key 1553, compensating 
resistance key 2128 and permanent signal key 
616. The numerical keys may be operated in 
any desired combination since these digits are 
neither dialed nor checked, but it is necessary 
to advance sequence switches 1000 and 1100 in 
order to complete the initial normal checking 
path. The dial control sequence SWitch 200 
is advanced to position 3 in the manner previously 
described. It is then advanced from position 3 
to position 13 in a circuit which may be traced 
from battery through the winding of sequence 
switch magnet 200, upper right contact of cam 
201, conductor 2423, inner left back contact of re 
lay 24.11, conductor 321, right back contact of 
relay 317, to ground at the right operated 
contact of key 1564. Therefore, Sequence Switch 
200 is advanced through the dialing positions 
without transmitting any digit to the Sender. It 
is advanced to position 14 over the back Con 
tact of relay 708 as usual. When sequence Switch 
200 reaches position 7, Sequence SWitch 3800 is 
advanced to position 2 where it awaits the clo 
Sure of the fundamental tip in the Sender for dis 
trict brush selections. When sequence Switch 
200 reaches position 13, a circuit is closed from 
battery through the winding of relay 610, inner 
upper contact of key 616, to ground over the lower 
right contact of can 211. With relay 610 Oper 
ated ground is disconnected from conductor 620 
thereby disabling the time alarm circuit of Fig. 
23, since the time consumed by the sender in 
response to a permanent Signal condition ex 
ceeds that allowed by the usual timing operation 
in the test circuit. Ground over the left back 
Contact of relay 612 is extended over the right 
front contact of relay 610, to interrupter 608 
which controls the circuit of magnet 607 and ad 
vances the Stepping Switch. 600 One Step each 
Seven seconds. If Selections are attemped pre 
maturely, by the sender and sequence switch 
3800 reaches position 13 before switch 600 has 
advanced beyond terminal 1, a circuit is closed for 
relay 3102 from battery through its right wind 
ing, conductor 3115, Outer upper contact of key 
616, brush 604 in position 1, conductor 3845, 
Over the upper right and lower left contacts of 
cam 3812 to ground. Relay 3102 in turn operates 
relay 612 and removes ground from interrupter 
608. If sequence Switch 3800 is slow in advanc 
ing and has not gotten beyond position 3, when 
the SWitch 600 reaches position 8, relay 3102 op 
erates over the circuit previously traced to brush 
604 and thence to ground over conductor 3846 
and the left contacts of can 3812. 
In the Sender relay 5424 is operated in a man 

ner previously described as well as relays 6006, 
6003, 5934 and 5933, connecting ground to con 
ductor 5938 in the manner previously described. 
The connection of ground to conductor 5938 op 
erates relay 5526 over the contacts of cam 5512, 
relay 5526 locking to conductor 5938 independent 
of cam 5512. Sequence SWitch 5500 is advanced 
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to position 2 under the control of relays. 5526 and 
552 and in this position the timing operation 
starts. Relays 5531 and 5533 operate under the 
control of interrupter 5521 to measure off a time 
interval during which the first digit is expected 
to be received as described in the above identified 
patent to R. Raymond et al. Relay 5528 is op 
erated when relay 5531 operates at the third 
closure of interrupter 552 and locks through the 
winding of relay 5527 which operates when relay 
5533 also operates at the opening of the inter 
1upter. Relay 5527 advances sequence switch 
5500 to position 3 where the tinning relays release. 
In position 3 a circuit is closed from battery 
through the upper Winding of permanent signal 
relay 5425, lower left and upper right contacts of 
car 353 to ground at the back Contact of relay 
5527. Relay 5425 locks over its second lower con 
tact and grounded conductor 6017, operates relay 
542 over its inner lower contact and connects 
ground over its upper front contact to conductor 
5649. Relay 542 initiates the operation of the 
decoder connector and decoder, while the ground 
ing of conductor 5649 causes the operation of 
the permanent signal relay in the decoder which 
thereupon functions to determine the Setting for 
the selection control registers of the Sender Which 
wiii connect the Subscriber with a permanent sig - 
a trunk to ain operator's position. Relay 5425 

also connects ground over its lower front contact, 
lower front contact of relay 5421, upper contacts 
of can 5501 to the left winding of relay 5527 ad 
vancing sequence switch 5500 to position 14. In 
position 14 a ten second interval is measured for 
the release of the sender, interrupter 5521 operat 
ing relay 5531 which in turn operates relay 5528 
which locks in series with relay 5527, and the 
operation of relay 5533 following the opening of 
the interrupter permitting the operation of relay 
5527 to advance sequence switch 5500 to position 
5. If the sender is released, sequence SWitch 
5500 is restored to position i. If the Sender is 
not released, relay 5425 is stili operated and relay 
5527 is operated in position 15 advancing the 
sequence switch 5500 to position 18. In position 
18, ground is connected over the left back con 
tact of relay 5527, upper contacts of can 5513 
to conductor 5543 which operates the stuck 
sender signal at the Sendei'-make-buSy frame. 
Likewise as sequence switch 5500 passes through 
positions 14% to 15% ground is connected from 
conductor 5938 over the right contacts of Cam. 
5514 to make a record of the sender on a stuck 
sender recorder. However, if the perrYhanent Sig 
nal relay 5425 is properly operated and the de 
coder also operates in the proper in anner, the 
district, selections; necessary to direct the call to 
a permanent signal trunk will be made by the 
Sende'. 
Sequence switch 3800 checks these selections 

in the manner previously described, While the 
fact that the skip office key 1425 is operated, holds 
relays 3608 and 3609 through the office selection 
positions which are thus skipped. Ground for 
holding these relays is furnished over the lower 
right contact of can 3818, upper right contact 
of can 3818, and upper right contact of can 
3710 in positions 5 to 14 of sequence switch 3800, 
so that Sequence Switch 3800 is advanced to posi 
tion 15. In this position the reversed battery 
circuit previously traced is completed over the 
fundamental circuit of the sender which theire 
upon completes the circuit for trunk test causing 
the operation of relay 3004 which advances se 

Talking Se 
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lection and the release of the sender take place 
and are checked in the manner previously de 
scribed. Since the sender is expected to wait a 
definite length of time, before setting up the 
permanent Signal condition, the circuit is So ar 
ranged that, if the fundamental circuit for dis 
trict brush Selection is completed prior to the 
advance of sequence switch 200 to position 13, a 
circuit is closed from battery through the Winding 
of relay 317, right back contact of relay 318, 
right contacts of cam 218, conductor 250, inner 
upper normal contact of key 3000, conductor 
3032, lower contacts of can 3715, upper right 
contact of cam 3803 to ground. The operation of 
relay 317 opens the circuit for advancing Se 
quence Switch 200 and prevents its advance to 
position 13 thereby blocking the test. If the call 
progresses properly, it will be completed as pre 
viously described and relay 610 will release when 
Sequence SWitch 200 leaves position 17. If Se 
quence switch 200 does not advance beyond posi 
tion 17, relay 3102 operates over a circuit extend 
ing as previously traced to brush 604, and thence 
With that brush in position 9 to ground at the 
inner right front contact of relay 610. Relay 3102 
in turn operates relay 612 which blocks the call, 
and reconnects ground to conductor 620 so that 
an alarm will be sounded when the time alarm of 
Fig. 23 completes its operation. 

Call to Special service or 2ero operator 
To test the ability of the sender to control the 

establishment of a connection to a special or 
Zero operator, class key 1465 is operated advanc 
ing the class Sequence Switch 3700 to position 5 
and any numerical digit, keys desired, in order 
to close the normal checking path. The talking 
Selection key 1552 is operated and the skip office 
key 1425 is also operated. Key 3600 will not be 
operated as the marginal trunk test relay 6014 
is not used on calls to operator's positions. The 
digit Zero is transmitted to the Sender with Se 
quence Switch 200 in position 4. With key 1465 
Operated, following the transmission of the A 
code digit zero, sequence Switch 200 is advanced 
from position 4 to position 13, since relay 316 
is held operated over its outer right front con 
tact, conductor 323, upper left contact of can 
216, lower left contact of cam 206, conductor 
25 to ground at the right contact of key 1465. 
In the sender the ten pulses corresponding to 
the digit Zero cause the operation of relays 5401 
to 5410 in the manner previously described fol 
lowed by the Operation of relay 5411 and the 
reoperation of relays 5401 to 5404 whereupon 
relay 5412 is operated and subsequently the le 
lays 54.05 to 540. Therefore, at the termination 
of the digit Zero ground is connected over the 
inner lower front contact of relay 5410 and the 
inner lower front contact of relay 5412, con 
ductor 5435, inner right front contact of relay 
5602, which is operated during the reception of 
the first code digit, through the right Winding 
of relay 5603 and battery. Relay 5603 locks 
through its left winding and inner left contact 
and the Winding of relay 560l. It also connects 
ground from conductor 5939 over its right front, 
contact to the Winding of relay 5421 and bat 
tery. Relay 5421 connects battery from conduc 
tor 5539 over the back contact of relays 5538 and 
5536, normai contact of Irelay 5423, inner loWer 
front contact of relay 5421, to conductor 5630 
and the decoder for causing the connection of 
a decoder to the sender. None of the registering 
conductors leading to the decoder is grounded, 
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and the decoder responds to this action to Set 
the Selection control registers in Such a nan 
ner as to direct calls to the Zero operator's posi 
tion. Which is connected directly to the district 
Selector bank. 
Therefore district SelectionS are checked by Se 

quence Switch 3800 and when the sequence SWitch 
arrives in position 3, relays 3608 and 3609 are 
held operated by the skip office key 1425 froin 
positions 3 to 5 and from positions 5 to 3 the 
locking circuit extends to ground over the up 
per right contact of cam 3710 SO that these re 
layS are held operated, although the circuit for 
advancing sequence switch 3800 is opened at the 
contact of cam 3811 in position 6 So that the 
sequence Switch comes to rest in that position. 
Sequence Switch 6400 is advanced to position 7 
following the completion of the district Selec 
tions, where the trunk test circuit is established 
in the manner previously described. With the 
sequence Switch 3800 in position 6 the funda 
mental circuit is closed in the test circuit froin 
the fundamental tip to the right contacts of 
can 3820, conductor 3830, left normal contact of 
key 3600, resistance 3111, Wiinding of relay 31C0, 
right back contact of relay 3102, Winding of re 
lay 3606, to battery over the lower contacts of 
can 3709 and the fundamental ring eXtends to 
the upper contacts of cam 3819, COInductor 3832, 
right contact of compensating resistance key 
2128, conductor 3831 to ground over the lowei 
left, contact of can 3803. 
In the sender, relay 6009 is operated in the 

trunk test circuit in place of relay 6014, Since 
class relay 6504 is operated on all but full 
nechanical calls. Relay 6009 in turn operates 

relay 6008 which operates relay 6007. Relay 600 
closes a circuit from groulind at its left front 
contact, lower contacts of cam 6406, right front 
contact of relay 6504, back contact of relay 6502, 
winding of relay 5921 to battery. Relay 592 
locks to grounded conductor 5938 and extends 
ground over its inner left contact, upper left 
contact of can 6402 to the Winding of Sequence 
SWitch magnet 6400 and battery advancing the 
Sequence Switch to position 10. AS the Sequence 
Switch passes through position 9% a circuit is 
closed from battery through the Winding of relay 
5931, left contacts of cam 6412, outer left front 
contact of relay 5921 to grounded conductor 5938, 
operating relay 5931 wheh also locks to conductor 
5938. Relay 5931 advances sequence SWitch 6400 
to position 17 where relay 5932 is Operated aS 
previously described, in turn operating relay 
5928 and advancing sequence Switch 6400 to 
position 18. In this position talking selection 
takes place. Since this call is for an Operator, 
neither relay 6010 nor 6021 will be operated and 
the circuit controlled by relay 6000 at this time 
will extend as previously traced to the lower 
left contact of cam 6420, back contact of relay 
5924, back contact of relay 6010, back contact 
of relay 5916 to the winding of relay 5915 and 
battery, and it requires three revertive pulses to 

Otherwise the operation is 
the same as previously described. The operation 
of relay 6009 in the sender and the advance for 
talking selection, causes the insertion of high 
resistance in the circuit of relay 3103 Which there 
upon releases causing the operation of Irelay 63 
Which supplies ground over conductor 624 and 
the upper contacts of can 3716 for advancing 
sequence switch 3800 to position 7. It also sup 
plies ground over the right contacts of can 3716 
to the circuit controlled by relay 3609 for ad 

2. 
vancing sequence Switch 3800 which is thereby. 
advanced to position 15, and Over the upper 
right and lower left contacts of cam 3716 to the 
upper right, contact of can 3824 advancing the 
sequence SWitch 3800 toposition 16. It also con 
nectS ground over the upper contacts Of Cam 
376, conductor 3834, left contacts of can 1321 and 
conductor 1334 for advancing sequence SWitch 
3800 to position 17. 
Full mechanical call-To three-digit operator 
The test circuit is SO arranged that the Sender 

may also be tested for handling calls to operators 
reached by means of a three digit code, usually 
of the form Xi. In making SUch, a test, key 
i466 is operated, advancing sequence Switch 3700 
to position 6 and the digit keys 511 and 521 must 
also be operated. The operation of key 1466 also 
Supplies battery for the fundamental circuit in 
place of the battery supplied in the former tests 
Over the lower contacts of cam 3709. The skip 
office key 1425 Will or will not be operated ac 
cording as the particular operator is reached 
through an office selector or not in the Office 
Where the test circuit is established. Other 
Wise the test is practically the same as that for 
Zero operator except, of course, that proper dis 
trict brush and group Selection keys must be 
Operated. 
Fall mechanical coll-UndSSigned or restricted 

Code 

When an unaSSigned code is dialed, the decoder 
immediately reroutes the call to an operator 
or if a denied code is dialed, the class informa 
tion tranSiliitted from the Sender to the decoder 
indicates that the call must be. So rerouted. In 
either event the decoder operates and locks re 
lay 6501 which in turn operates relay 6504. 
With relay 6504 operated the fundamental cir 
cuit extends for a trunk test in the same manner 
traced for relay call indicator calls as traced 
hereinafter and, similarly, can not be established 
until a complete number has been received, since 
dial pulses incoming to the Sender might falsely 
Vibrate the Supervisory relay of the district 
Selector if the call were extended through to the 
Operator before pulsing was completed. The call 
is set up in the test circuit in the same manner 
as the full nechanical call first described. Key 
1467 is also operated thereby advancing the class 
sequence Switch to position 7. Key 1467 also 
Süpplies ground for the Cperation of the pick 
up relay 315 and the locking of relay 316 so that 
the code digits and the hundreds, tens and units 
digits are transmitted independently of Switch 
3800. However, the transmission of the thou 
Sands digit depends on the advance of sequence 
Switch 3800 to position 6 in the manner previously 
described. When sequence Switch 3800 reaches 
position 6 following the check of district and office 
Selections, the fundamental circuit is established 
for trunk test as described and the operation of 
Irelay 3606 grounds the interrupter 3605 and a 
test is made of the trunk guard relay 6009. From 
position 6 the advance is similar to that de 
scribed in the test call to the Zero operator. As 
in the first full mechanical test, the use of the in. 
terrupter 3605 and the delayed closure of the 
operating circuit for the trunk guard relay 6009 
is a test to deterning whether the Sender Waits 
for the dialing of a Units or stations digit which 
is to be expected where the Subscriber dials a 
restricted or unused code. All of the unused 
Codes should be tested, of course, with the class 
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Waiting for talking Selection, as Soon as relays 
5923 and 6005 release. In the test circuit, the 
release Of relay 3103 causes the advance Of Se 
quence switch 3800 to position 17. The advance 
of Sequence Switch 3800 to position 17 closes a cir 
cuit for advancing sequence switch 200 to position 
15. Since sequence Switch 3700 is in position 8, a 
circuit is closed from battery through the Wind 
ing of Sequence switch magnet 200, over the lower 
left contact of can 201, upper right and lower 
left contacts of cain 372 to ground over the left 
contacts of cam 215 whereby sequence switch 200 
is advanced to position 16. In position 16, ground 
is Connected over the lower left contact of can 
217 to the armature of relay 310 and to inter 
rupter 713 which operates as previously described. 
After an interval determined by that interrupter, 
a circuit is closed for relay 311, which locks and 
connects ground over its left contact to the cir. 
cuits of relays 310, 309 and 6006 thereby releas 
ing the relay 6006 in the Sender which is followed 
by the connection of high resistance battery to 
the circuit of relay 310, Which thereupon operates, 
Operating relay 305 and advancing sequence 
SWitch 200 to position 7. In position 7 ground 
is Supplied to the armature of relay 309 over the 
left contacts of carin 3720 and when low resistance 
battery is connected to the circuit of relay 309. 
that Irelay operates advancing sequence Switch 200 
to position 18. The restoration of the test cir 
cuit is the Sailine as traced for full mechanical calls 
previously described. 

Full mechanical call-register control test 
It will be remembered in the description of the 

full nechanical call that a number of operations 
take place in the Sender between the reception 
of the last pulse of one digit and the reception of 
the first pulse of the next digit. When the last 
pulse of the digit is received, relays 54.24 and 5416 
remain Operated for an appreciable length of 
time. The circuit of relay 5418 is thereby opened 
and the circuit closed from battery through the 
winding of relay 5420, normal contact of relay 
5418 to ground at the front contact of relay 5415. 
Relay 5420 closes a holding circuit for itself under 
the Control of relay 5416. It also provides an op 
erating circuit for the transfer relay in Series with 
the locking circuit of the register relay, which in 
turn locks to conductor 6017. All of these oper 
ations in USt take place in order to prepare for the 
reception of the next digit. 
In order to test whether these relays operate 

fast enough to insure that no puises are lost in 
the transfer, a test is provided with class key 1469 
Operated, Which advances the sequence Switch 
3700 to position 9. This test consists in the rapid 
iiranSimmission of four Zeros for the numerical des 
ignation, Since this gives the minimum time be 
tween digits when using the dialing interrupter. 
A full Inechanical Code is set up on the test code 
keys and Zero iS registered as each of the numer 
ical digits for checking purposes. Key 401 is op 
erated SO that interrupter 432 is used in place of 
interrupter 431, since this interrupter has longer 
Open periods, making a more Severe test of the 
relayS. in the Sender and permitting a maximum 
Saturation of relay 5418. Key 705 is also oper 
ated to include resistances 731 and 732 in the cir 
cuit and increase the severity of the test. 
The check is carried out in exactly the man 

ner described for full mechanical calls, the dif 
ference between this call and the full mechanical 
call being in the manner of transmitting the 
numerical digits. After the code digits have been 

23 
transmitted in positions 4, 5 and 6 of sequence 
Switch 200, the locking circuit of relay 316 is ex 
tended over conductor 323, upper left contact of 
can 26, upper left contact of cana 206, conductor 
259, to ground over the Upper left contact of can 
3722, so that the relay is held operated until Se 
quence SWitch 200 leaves position 13 causing the 
advance of the Sequence SWitch in the nanner 
previously described. With sequence Switch 3700 
in position 9, and Sequence SWitch 200 in position 
14, a circuit is closed from ground over the upper 
left contact of cam 212, conductor 2929, lower 
contacts of carin 3711, conductor 333, through the 
winding of relay 302 and battery. With relay 302 
Operated, a circuit is closed from ground at the 
inner left contact of relay 302, conductor 323, left 
contact of key 700, left normal contact of relay 
316, which releases when sequence SWitch 200 
reaches position 14, Winding of Irelay 315, to bat 
tery through resistance 728 but relay 315 is shunt 
ed in the usual manner to delay its operation 
Until the interrupter is in the proper position. 
The dialing circuit extends fron the Sender as 
previously traced to conductor 1337 over the right 
operated contact of key 705, resistance 732, con 
ductor 727, left back contact of relay 315, in par 
allel with the contact of key 401 and interrupter 
432, resistance 731, left contact of key 705, con 
ductor 733, right contacts of cam 3720, conductor 
3729, right normal contact of key 701, left con. 
tacts of cam 204, to the ring conductor as previ 
ously traced. The operation of relay 315, in the 
circuit above described, opens the shunt around 
interrupter 432, Which now transmits four Series 
of ten pulses each to the sender. With relay 35 
Operated a circuit is also closed from grounded 
conductor 323, over interrupter 443, inner right 
front contact of relay 315, conductor 320, lower 
right and upper left contacts of can 3718, con 
ductor 252, upper right and lower left contacts 
of can 210, right normal contact and Winding of 
relay 709 to battery through resistance 71. In 
terrupter 443 closes as previously described after 
the la St Of the impulses have been Seint for the 
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first numerical digit, closing the circuit for relay 120 
709 Which Operates and locks, and closes the cir 
cuit of relay 710. When interrupter 443 opens, 
interrupter 432 immediately transimits the second 
Series of ten impulses corresponding to the Sec 
ond Zero. At the termination of this digit in 
terrupter 443 closes, shuinting the winding of re 
lay 709 and causing the release of that relay, but 
holding relay 710 operated. With relay 710 op 
erated and relay 709 released, a circuit is closed 
from battery through resistance 716, Winding 
and normal COntact Of Irelay 714, right front con 
tact of relay 710, left back contact of relay 709, 
to ground over the lower left contact of ca, in 212. 
At the termination of the Second closure of inter 
rupter 443, relay 710 also releases. The third Zero 
is then transmitted, at the end of which relays 
709 and 710 are reoperated followed by the fourth 
Zero at the end of Which relay 709 is released and 
relay 710 again held operated. Relay 714 in op 
erating closes an operating circuit for relay 715 
which does not become effective until relay 710 
releases folloWing the transmission of the Second 
Zero. When relay 710 reoperates following the 
transmission of the third digit, relay 714 is shunt. 
ed but relay 715 is held operated. 
With relay 714 released, the next closure of the 

interrupter 443 completes the circuit for operat 
ing relay 316 which extends over its right normal 
contact, conductor 3726, upper contacts of can 
3717, conductor 3730, right back contact of relay 
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the left contacts of can 3310. 
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that relay released so that in position 6, relayS 
6302 and 6206 are operated as before. There 
fore. When sequence Switch 6400 reaches posi 
tion 7, a trunk test is made in the usual manner 
except that with reiay 6504 operated, the funda 
mental circuit now extends from conductor 
5448, over the front contact of relay 5423, left 
front contact of relay 6504, right contacts of 
cam 6403, conductor 6431, front contact of re 
lay 6206, conductor 62.10, back contact of relay 
6625, Winding of relay 6009, back contact of re 
lay 5920, inner left front contact of relay 5926, 
right winding of relay 5925, right contacts of 
carin 6417, back contact of Irelay 6623, resistance 
6626, front contact of relay 6624, lower contacts 
of cam 6414, back contact of relay 5931 to con 
ductor 5447. This circuit differs from the full 
mechanical trunk test circuit in that resistance 
6425 was not included in the circuit and relay 
6009 was used in place of relay 6014. 

Call indicator offices are of four 
namely: 

1. Offices employing numbers above 9999 and 
Stations digits; 

2. Offices With numbers above 9999, without 
stations digits; 

3. Offices with numbers below 10,000 without 
Stations digits; 

4. Offices with numbers below 10,000 and Sta 

classes, 

tions digitS. 
If a five digit number may be employed as in 

cases 1, 2 and 4 above, the Sender is arranged 
to Wait for an eighth digit for at least three 
seconds before closing the trunk test circuit, 
but to close the circuit immediately following 
the dialing of the units digit in the third case 
above mentioned. The ability of the Sender to 
do this is tested in the test circuit through the 
use of key 2818 and relays 2909 and 2903. When 
ever a code or a number is set up for a test 
number which would cause the expectation of a 
delay, key 2818 must be operated. 
With Switch 3300 in position 6, ground is ap 

plied over the upper right contact of can 3319, 
conductor 3750, right contacts of cam 3702, outer 
right operated contact of relay 3005 to conduc 
tor 244 and the upper right contact of cam 202 
for transmitting the tens digit. Following the 
transmission of the tens digit, that is the fourth 
digit of the number, relay 318 is operated and 
locked as above described. With this relay op 
erated, a circuit is closed from ground at the 
left back contact of relay 2903, conductor 2926, 
lower left and upper right contacts of cam 3308, 
conductor 3330, interrupter contact 444, Outer 
left front contact of relay 318, left back contact 
of relay 720, conductor 3957 and thence to the 
upper back contact of relay 3911 and the Wind 
ing of relay 390 and battery. When the in 
terrupter opens its contact, relay 3911 operates 
in the locking circuit of relay 3901 in the usual 
manner. The second closure of the interrupter 
contact causes the operation of relay 3900, and, 
the second opening, the operation of relays 3910 

The third closure of the interrupter 
contacts closes a circuit which extends over the 
front contact of relay 3910, conductor 3959, right 
back contact of relay 296, to the winding of 
relay 2909 and battery over conductor 2935 and 

Relay 2909 locks 
to ground at its inner left front contact. The 
operation of relay 2909 occurs approximately two 
Seconds after the coinpletion of the transmission 
of the fourth numerical digit. The operation 
of relay 2909 closes a circuit from ground at the 
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lower left contact of cam 3710, conductor 2927, 
middle right front contact Of relay 2909, cOn 
ductor 245, lower left contact of cam 202, and 
thence to the Winding of the pull up relay 315 
for causing the transmission of the fifth or units 
digit. 
The four caSSes of manual offices in entioned 

previously are indicated to the sender by the 
Operation or non-operation of relayS 5820 and 
5821. For Class 1 neither relay 5820 nor 5821 
Would be operated, for Class 2, relay 5820 alone, 
for Class 3, both relays, and for Class 4, relay 
5821 alone. For the third class no fifth nunneri 
cai digit ?S ever USed, but for the other claSSeS 
it may or may not be necessary to await a fifth 
digit. 
When Sequence Switch 6400 reaches position 

7, the establishment of the trunk test circuit 
awaits the release of relay 5928 which is held 
uperated over one or more of a plurality of cir 
tuitS depending on the stations delay condition 
Indicated by relays 5820 and 5821, the num 
ber registered and the position of the impulse 
Sequence SWitch 6700. Under the assumed con 
tlitions relay 5822 is operated over the back con 
tact of relay 6105, (which operates from relays 
5705 and 5707 to mark those thousands digits 
Such as 3 and 6 for which relay 5704 is also 
operated), the Zero relay 5713 of hundreds reg 
ister 5710 and the No. 1 relay 5704 of the thou 
Sands register. Therefore, the locking circuit 
of relay 5928 extends over its inner right front 
Contact, left contacts of cam 6405, from whence 
the circuit extends either over the right back 
contact of relay 5821 and the right front con 
tact of relay 5822, lower contacts of can 5506, 
left back contact of relay 6201 to grounded con 
ductor 5450, or over the right contacts of cam 
6720, right back contact of relay 6501, inner left 
front contact of relay 6502, to grounded conduc 
tor 5450. 
The operation of the counting switch 5500 

which is described in detail in the above identi 
fied patent of Raymond et al. may be briefly de 
Scribed as follows. The connection of ground to 
conductor 5938 operates relay 5526 which in turn 
Operates relay 5527 and advances sequence switch 
5500 to position 2. The time intervals are chief 
ly measured by means of interrupter 5521 and 
relays 553 and 5533. The first closure of inter 
rupter 5521 operates relay 5531, the first open 
ing operates relay 5533; the second closure of 
the interrupter, about ten seconds later, releases 
relay 5531 and holds relay 5533 while the second 
opening of the interrupter releases relay 5533. 
This cycle of operations may occur whenever 
ground is connected to interrupter 5521. Se 
quence Switch 5500 during a normal call is ad 
Vanced to position 4 in response to the opera 
tion of relay 5601 to indicate that the first digit 
has been dialed. When the fourth numerical 
digit has been recorded on the units register 
causing the operation of relay 5801, sequence 
Switch 5500 is advanced to position 6. In this 
position relays 5531 and 5533 are placed under 
the control of the fast interrupter 5520 which 
tloses its contact at half minute intervals for 
the purpose of measuring the stations delay. Re 
layS 5531 and 5533 are operated by the first, 
cycle of interrupter 5520. Relay 5531 releases at 
the Second closure of that interrupter. At this 
time relay 5528 operates and locks. When relay 
b533 releases at the second opening of the inter 
rupter contact, relay 5527 operates advancing se 
quence Switch. 5500 to position 7. In the advance 
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3952, right back contact of relay 3940, inner left 
back contact of relay 3942, conductor 2425, right 
back contact of relay 24:18, conductor 2923, left 
back contact of relay 2908, conductor 24:24, in 
terrupter 2419, left back contact of relay 2418, 
conductor 2922, outer right front contact of relay 
2901, conductor 2936, right back contact of relay 
3946, back contact of relay 3919, winding of relay 
3909, to battery. A branch of the circuit just 
traced extends from conductor 3955 to interrupt 
er 3017, and over condictor 3031 to the inner left 
front contact of relay 2826. However, the in 
terrupter is shunted for the time being OVer a cir 
cuit which extends from ground as above traced 
to the middle left front contact of relay 2901, 
over the Outer right front contact of relay 2902, 
conductor 3614, outer right back contact of re 
lay 3609, conductor 3623, back contact of relay 
3907, conductor 3960, to the inner right front 
contact of relay 2826 whence the circuit extends 
over the outer left front contact of relay 2826, re 
sistance 2825, conductor 2838, lower left contacts 
of cams 3304 and 3303, conductor 3335, Outer left 
front contact of relay 2904, inner right back COin 
tact of relay 2829, conductor 2132, resistances 
2127, 2120, left operated contact of key 2i.16, coin 
ductor 3832, right contacts of can 3306 to con 
ductor 2505 and thence as previously traced to 
the fundamental ring conductor of the Sender. A 
circuit is also closed from ground at the upper 
left contact of can 212 as previously traced to 
the left contacts of relay 290 and thence over the 
left, back contact of relay 2900, Winding of relay 
2823, conductor 2839, resistance 3325, to battery 
over the lower contacts of cam 3310. However, 
the winding of relay 2823 is shunted for an inter 
wal over a circuit, which may be traced from the 
middle left contact of relay 2901 over the circuit 
previously traced to conductor 3623, over the back 
contact of relay 3906, conductor 2839, to resist 
ance 3325 and battery over the lower contacts of 
can 330. It will be noted that With relay 2826 
operated, the high resistance 2824 is now shunt 
ed by lower resistance 2825 giving an Operate 
test to the trunk guard relay in the Sender. 
The circuit traced through interrupter 2419 to 

the Winding of relay 2909 causes the successive 
Operation of the counting relayS Starting with the 
No. 9 counting relay. When the No. 7 counting 
relay 3907 operates, the shunt around interrupter 
3017 is opened and when that interrupter also 
opens it holds the fundamental circuit opened 
for a period of .05 seconds to test the ability of 
the trunk guard circuits in the Sender to hold 
over a short opening of the trunk circuit. As Soon 
as the No. 6 couinting relay 3906 ha.S Operated 
under control of interrupter 2419, the circuit for 
relay 2823 is effective and that relay connects 
ground directly to resistance 2824 rendering the 
fundamental circuit, independent of interrupter 
307. The counting relays continue to operate 
under the control of interrupter 2419 and when 
the last pair has operated including relay 3932, 
the circuit controlled by the interrupter is ex 
tended Over the front COntact Of relay 3932, left 
back contact of relay 3946, conductOI 2924, left 
front contact of relay 2902, left back contact of 
relay 2900, to the winding of relay 2911 and bat 
tery. FRelay 2911 locks over its outer left front 
contact to ground over conductor 2937 and the 
oyer eft contact of can 3322. Relay 2911 cOn 
Inects ground from conductor 2937 over its inner 
left front contact to the fundamental ring Con 
dictor in shunt of the contpensating resistance 
thereby further increasing the current flow 
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through the trunk guard relay 6009 in the send 
er. It also closes a circuit from ground Over its 
outer right, contact, over the lower left contact 
of Cain 3301 to the winding of Sequence switch 
magnet 3300 and battery advancing that Se 
quence SWitch to position 9. Relay 2911 a So con 
nects battery through resistance 2930 to conduc 
to 3830 and the fundamental tip conductor, in 
parallel With the Winding of relay 3100. 
The advance of the Sequence SWitch 3300 to 

position 9 connects ground to interrupter 2913 
OVer the lower right contact of can 3320. Relays 
2906 and 2912, 2915 and 2914. Operate in Succes 
SO:n Under the control Of interrupter 293, ock 
ing to ground at the lower right contact of can 
3320. Relay 2914 closes a Substitute ground for 
the ground at the front contact of relay 2823. 
With relay 2914 operated the next closure of 
the interrupter 293 completes a circuit over the 
outer right front contact of relay 2914, conductor 
3728, upper contacts of cam 3711, conductor 2836, 
outer right back contact and winding of relay 
2829 to battery. Relay 2829 locks over its outer 
right front contact to ground over conductor 3336 
and the lower left contact of can 3321. Relay 
2829 in operating opens the fundamental ring 
conductor in simulation of the assignment by 
the manual operator. The delay measured by 
relays 2906, 2912, 2914 and 2915 is for the pur 
pose of producing a Wrong display if the trunk 
guard relay in the Sender releases falsely during 
the short interruption of the fundaneintal circuit, 
previously described. 
The opening of the fundamental circuit by the 

Operation of Irelay 2829 causes relay 6009 to re 
lease, in turn releasing relay 6007. The release 
of relay 6007 places the fundamental circuit 
under the control of the impulse Switch 6700. 
The release of relay 6007 also closes a circuit 
from ground at the left back contact of relay 
6007, outer left front contact of relay 5923, 
through the winding of relay 5922 and battery. 
Relay 5922 closes a circuit from ground at its 
left contact, upper contact of can 6724, winding 
of sequence Switch 6700 to battery advancing 
Sequence SWitch 6700 in its first revolution. 

It is Well known that the call indicator code 
consists of a train of light negative pulses, upon 
Which light positive and heavy negative pulses 
are Superimposed under the control of the regis 
tered designation. The light positive pulses are 
generated by the connection of ground to the 
ring conductor and battery through a high re 
Sistance to the tip conductor, while the light 
negative pulses are generated by connecting 
ground to the tip conductor and battery through 
a high resistance to the ring conductor, the heavy 
negative puses being generated by connecting 
battery through a low resistance in parallel. With 
the high resistance battery to the ring conductor. 
The fundamental circuit for the first impulse of 
the first Office code digit extends from conductor 
5447, back contact of relay 5931, lower contacts 
of can 6414, front contact of relay 6624, through 
resistance 6626, back contact of relay 6623, inner 
right front contact of relay 5923, outer right 
back contact of relay 6007, right front contact of 
relay 632, upper left and lower right, contacts 
of cam 6719 to ground and from conductor 5448, 
front contact of relay 5423, inner left front con 
tact of Irelay 5923, inner right back contact of 
relay 6007, left front contact of relay 6012, inner 
left front contact of relay 61 to the lower left 
contact of can 6705. With sequence SWitch 6700 
in position 5, this circuit extends over the upper 
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left contact of cam 6705, to the outer left arma 
ture of relay 5606 in the first office code register 
5600, over the back contact of that relay, back 
contact of relay 5604, which is also not operated, 
Conductor 6730, upper left contact of cam 6702, 
lower contacts of cam 6703 to ground. While this 
circuit is not actually closed in position 5, it 
Overlaps the position slightly to insure the dis 
charge of the cable and prevent the false regis 
tration of a pulse When none is to be transmitted. 
When relay 6700 reaches position 6, ground is 
disconnected from conductor 54.47 and connected 
Over the right contacts of cam 6719, left contacts 
of cam 6718 to the inner right back contact of 
relay 6007 and thence to conductor 5448. In this 
position, battery is connected through resistances 
6208 and 6207, conductor 6725, upper contacts 
Of Cain 674, to the Outer tight contact of relay 
6007, and conductor 5447, while a branch of this 
circuit extends from conductor 6725, outer left 
front contact of relay 6011, lower contacts of 
carin 6704, inner right front contact of relay 5605, 
which is cperated, to conductor 6732, upper right 
and lower left contacts of can 6709, front con 
tact of Irelay 5922, outer left back contact of 
relay 5936, right contacts of can 6708, conductor 
6438, low resistance 6427, right contacts of cam 
6424 to battery. Therefore, a heavy negative 
inpulse is tra,InSinitted in this position. In posi 
tion 7 the Sane circuits are closed as in position 
5, while in position 8 the circuit for generating 
the light negative impulse is closed but the cir 
cuit giving the heavy negative impulse prepared 
Over the right contacts of cam 6701, middle right 
front contact of relay 6011, right contacts of 
calm 6721 to the front contact of relay 5607, is 
opened at the contact of relay 5607. Therefore, 
the first digit tranSimitted corresponding to the 
registered code letter C consists of a heavy nega 
tive impulse followed by a light negative impulse. 

It Will b2 rennenbered that no digit was record 
ed on the second register in the sender, there 
fore, none of the relays of register 5610 are oper 
ated. The circuits for the two light negative 
inpulses aire coinpleted as above traced in posi 
tions 9 and 11 of sequence switch 6700 since they 
are independent of the registers. In positions 13 
to 16 the second office code digit 8, recorded on 
iregister 5620, is transmitted. 

having transnitted the last of the Office code 
digits, it becomes necessary to determine in what 
order the remaining digits are to be transmitted. 
Some offices have five digit numbers lying be 
tween 10,000 and 10,499. Some offices have party 
lines and party line designations while other 
offices may have both or neither. In addition 
the number recorded Inay or may not lie in this 
five digit Iange and may or may not have a 
party letter. A five digit number Will be trans 
mitted in the Order recorded, that is, ten thou 
sands, thousands, hundreds, tens and unitS Which 
are recorded on the thousands, hundreds, tens, 
u:nits and stations registers, respectively, while for 
all other numbers the stations digit, or Zero if no 

: stations digit was recorded, will be transmitted 
before the thousands digit. It has been assumed 
that the wanted office has five digit numbers aS 
indicated by the non-operation of Irelay 5821. 
Relay 5822 is operated as above described to in 
dicate that the hundreds digit is Zero and the 
thousands digit One. 

Relay 610,4 is operated following the recep 
tion of the last digit in a circuit over the right 
front contact of relay 5811, normal contact of 

: relay 5727, left front contact of relay 5822, left 

29 
back contact of relay 5821 to grounded conductor 
5450. The circuit:S for transmitting the numeri 
cal designation are carried over contacts of relay 
6104 SO that With this relay operated, the digits 
are transmitted in the Order ten thousands, thou 
Sands, hundreds, tens and units. These digits are 
transmitted in Substantially the same manner 
as the code digits. 
When Sequence switch 6700 leaves position 17, 

the locking circuit of relay 6011 is opened and 
that reiay releases. When sequence Switch 6700 
reaches position 1, the circuit closed by relay 5922 
is opened. However, the locking circuit of relay 
613 is closed in this position and a circuit is 
COripleted fron pattery through the Winding of 
Sequence switch magnet 6700, lower right con 
tact of can 6723, right front contact of relay 
6Gi3 to ground at tile left front contact of relay 
5922 so that sequence switch 6700 proceeds to 
advance into the second revolution. When se 
quence SWitch 6700 leaves position 10 in the Sec 
Ond revolution, the locking circuit of relays 6012 
and 6013 is opened and these relays release. At 
the end of last pulse, ground on the tip con 
ductor is extended to position 16% of sequence 
Switch 6700 over the back contact of relay 6012, 
upper contacts of cam 6722, and the lower left 
contact of can 6416. In passing through posi 
tion 17 an open pulse is transmitted. In posi 
tions 17A to 184 a heavy positive pulse is 
transmitted. For this purpose the tip conductor 
is extended over the left back contact of relay 
6012, left contacts of cann 6708 to battery over 
Conductor 6436, While the ring conductor extends 
Over the right back contact of relay 6012 and 
the right contacts of can 6703 to ground. This 
heavy pulse is used for controlling a two-wire 
office Selector if Such a selector is included in 
the connection. 
With relay 2829 operated the fundamental cir 

cuit is first closed for checking the ground pulses 
Which precede an open first pulse. This circuit 
may be traced as before from the fundamental 
ring conductor 5447 to the inner right arnature 
of relay 2829 whence it extends over the inner 
right front contact of relay 2829, outer left back 
contact of relay 2820, right back contact of relay 
2921 to the Winding of relay 2920, and from the 
fundamental tip conductor 5448, as previously 
traced to the upper right contact of cam 3305, 
over the lower right contact of that conductor 
3333, right back contact of relay 2910, left front 
contact of relay 2829, inner right back contact 
of relay 2820, left back contact of relay 2921, to 
the winding of relay 2919 and battery. These 
relays 2919 and 2920 serve to test whether the 
ground has been connected to the fundamental 
tip and fundamental ring momentarily as de 
Scribed above. ASSunning that the momentary 
ground is correctly connected to the fundamental 
circuit, relays 2919 and 2920 operate, relay 2920 
locking over conductor 3336 and the lower left 
contact of can 3321 to ground. Relay 2919 in 
operating closes an obvious circuit for relay 2918 
which locks to the front contact of relay 2920. 
Since the ground is merely momentary, relay 
2919 releases and a circuit is closed from ground 
over the inner right front contact of relay 2920, 
back contact of relay 2919, front contact of relay 
2918, to the winding of relay 2921. With relay 
2921 operated, the fundamental circuit is trans 
ferred so that it extends from the fundamental 
ring as above to the right front contact of relay 
2921, conductor 2934, left back contact of relay 
4110, through the windings of positively polarized 
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relay 4111, negatively polarized relay 4113 and 
marginal relay 4112 in series, right back contact 
of relay 4110, conductor 2933, right front contact 
of relay 2921, and thence to the fundamental 
tip conductor as above traced. The test circuit 
is therefore prepared to receive the designation 
from the Sender. 
Ground is supplied to the armatures of relays 

4111, 41.12 and 4113, to the switching relays 3510 
and 3512 and to certain of the locking circuits 
over conductor 3336 and to the remaining lock 
ing circuits over contacts of relay 4109 which 
operates over conductor 3336. 
When the first pulse is positive, which Occurs 

When the A-code digit is 1, 3, 6 or 8, for tandem 
calls and when the ten thousand digit is 1 or the 
stations letter is R on direct calls, relayS 2919 
and 2920 are not connected to the fundamental 
circuit, but relay 2921 is operated directly. The 
circuit for relay 292.1 may be traced Over Con 
ductor 2938, right contacts of the Nos. 1, 3, 6 or 
8, A-code key, conductor 534, right contact of 
either class key 1477 or 2113, which indicate tan 
dem calls, conductor 3336 to ground at the lower 
left contact of can 3321. For direct call indica 
tor calls relays 3508 and 3509 are operated under 
the control of keys 1574, 1475 and 1476 which in 
dicate such calls, and relay 2921 is operated over 
conductor 2938, inner right front contact of relay 
3005, which operates when the No. 1 ten thousands 
key is operated, conductor 3033 to the inner left 
front contact of relay 3509 and its operating cir 
cuit, or over conductor 2938, outer left contact 
of the R stations key 943 to conductor 3033. 
In response to the first impulse received from 

the sender, which is a heavy negative impulse, 
negatively polarized relay 4113 and imarginal relay 
4112 operate. Relay 4112 closes a circuit from 
ground over its contact, left back contact of re 
lay 4107, left back contact of relay 3512, right 
back contact of relay 3509, left back contact of re 
lay 3504, to the left winding of relay 3402 and bat 
tery. Relay 3402 locks to ground Supplied by re 
lay 4109. Relay 4113 closes a circuit from ground 
over its contact, inner right back contact of 
relay 4107, conductor 4117, left normal contact 
and winding of relay 3510, resistance 3511 to bat 
tery. Relay 3510 locks over its inner left front 
contact to ground at the middle left contact of 
relay 4109 and prepares an operating circuit for 
relay 3512. However, relay 3512 is shunted by 
the operating circuit of relay 3510 over its own 
right back contact. When relay 4113 releases at 
the end of the heavy negative impulse, relay 1512 
operates. At the light negative impulse follow 
ing, relay 4113 is operated alone, connecting 
ground to conductor 4117, which now extends 
over the right front contact of relay 3512, to re 
sistance 3511 in shunt of the Winding of relay 
3510 which now releases, opening the operating 
circuit of relay 3512, but the circuit of relay 3512 
is held closed over the normal contact of relay 
3510 to grounded conductor 4117 until relay 4113 
releases at the termination of the impulse. When 
relay 3510 operates, a circuit is closed from 
grounded conductor 3336, right front contact of 
relay 3510, inner right back contact of relay 3508, 
right back contact of relay 3504 to the winding 
of relay 3500 and battery. Relay 3500 closes a 
locking circuit for itself through the winding of 
relay 3504, left front contact of relay 3500, to 
ground at the middle left contact of relay 4109, 
but relay 3504 does not operate until relay 3510 
releases at the termination of the second impulse. 

. Relay 3500 transfers the recording circuit for the 
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first impulse to the control of relay 3501 while 
relay 3504 transfers the circuits for recording the 
remaining three impulses to the control of relay 
3505 SO that the Second digit may be recorded on 
the register 3410. Relay 3504 cannot operate un 
til relay 3512 releases since a parallel circuit is 
closed over the inner left front contact of relay 
3512 holding relay 3504 shunted until the ter 
mination of the last negative impulse. 
The registers of FigS. 34 and 40 and the trans 

fer relays of Figs. 35 and 41 operate in essentially 
the Sane manner as the Well knoWn relay call 
indicator ira receiving the designation from the 
sender. Relay 4108, which operates whenever re 
lay 4004 operates, is used to simplify the circuit 
connections necessitated by the thousands code. 
Transfer relayS 3501 and 3505 are operated dur 
ing the reception of the Second digit, and relays 
3502 and 3506 during the third code digit. Since 
the number used for the test call was indicated to 
be in an exchange in Which numbers above 9999 
Were used, the first numerical digit was one, the 
second zero and the third below five, and a fifth 
digit was dialed as set forth above, the next digit 
to be received Will be the ten thousands digit, in 
stead of the stations digit which is usually re 
ceived at that time. However, this will be record 
ed on the stations register 3430 and the re 
maining digits Will be recorded on the registers 
usually used for that purpose. Following the 
registration of the units digit, relays 4103 and 
4107 are operated. Relay 4,107 reverses the direc 
tion of current flow through the Windings of re 
lays 41.11, 41.12 and 4113 whereby the negative 
relay 4113 responds to the positive pulse trans 
mitted by the Sender and relay 4112 is operated 
because the pulse is a heavy One. A circuit is 
closed from ground Over the front contact of re 
lay 4112, left front contact of relay 4107, contact 
of relay 4113, inner right front contact of relay 
4107, right back contact of relay .2820, winding of 
relay 2819 to battery. At the termination of the 
pulse, relay 2820 operates in the locking circuit 
of relay 2819 which extends through the winding 
of relay 2820 to grounded conductor 3336. 

Relay 2820 prepaires the circuits for testing the 
fundamental circuit for false grounds or crosses. 
It extends the fundamental tip conductor over 
its right front contact to conductor 3841 and the 
Winding of relay 1800 and extends the fundamen 
tal ring conductor over its outer left front con 
tact to conductor 3842 and the winding of relay 
1205. Battery is connected over cam 3709 to re 
lay 1205 and through resistance 3107 to relay 
1800 and when Sequence Switch 3300 reaches po 
Sition 17 ground is connected over the upper right 
contact of cam 3323 to conductor 3113 completing 
the potentiometer arrangen ment previously de 
Scribed. If either relay 1800 or 1205 operates, it 
operates relay 3003 which opens the circuit for 
advancing sequence switch 3300 from position 17 
and blocks the test. 
AS SOOn as the last pulse of a digit has been 

received which is indicated by the operation of 
the transfer relay of the next digit, a testing path 
is closed for that digit. For example, when re 
lay 350l operates, a circuit is closed, assuming 
that relay 3402 was operated as previously de 
scribed, from battery through the winding of 
relay 2712, conductor 2713, right back contact 
of relay 2411, conductor 2434, upper contacts of 
cam 3311, left; back contact of relay 3404, con 
ductor 3440, right contact of key 502, inner right 
back contact of relay 507, the No. 2 checking 
conductor 4052, right back contact of relay 
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3401, left front contact of relay 3402, right 
back contact of relay 3403, inner right 
front contact of Irelay 3501, upper contacts of 
can 3314, resistance 3326 to ground. Relay 2712 
Operates in this circuit and closes a circuit from 
battery through the Winding of Sequence switch. 
Inagnet 3300, front contact of relay 2712, left 
back contact of relay 2905, conductor 2931 to 
ground at the righ, back contact of relay 2402. 
AS SOOil as Sequence Switch 3300 leaves position 9, 
the circuit of relay 2712 is opened and that relay 
releases bringing the sequence Switch to rest in 
position i0. When the second code digit has been 
received and recorded on register 3410, that digit 
is checked in position 10 of sequence switch 3300 
and SO Cin throughout the remaining digits. When 
th& initS digit has been checked, Sequence SWitch 
3300 Will have arrived in position it. 

Circuits are closed in the test circuit in parallel 
With the checking paths for lamps 3520 to 3529 
30 i.a. ii. Case of a failure to check, a lamp is 
lighted indicating the digit actually received from 
the Sender. Lamps 3520 to 3524 are connected 
Over back contacts of Irelays 3514 and 3515 to 
tile checking conductors 4050 to 4054 respective 
ly, Whiise anpS 3525 to 3529 are connected over 
fro:nt, contacts of elays 3514 and 3515 to the 
Sainte conductOS. Relays 3514 aindi 3375 Copeirate 
frr:Oi te fictirtin register relayS SUch as relayS 3404, 
etc. willicia add 5 to the registration set up on the 
other relays of the register. The checking con 
ductoi's receive ground over the upper contacts 
of cam 33.4 and the contacts of the register re 
layS. herefore, a lamp Will be lighted to indi 
cate the digit received, While relay 2712 can 
operate only if that digit is the Correct One. 
When sequence switch 6700 passes through po 

£iticins 834 to 20, after completing the transfer 
of the designation, a circuit is closed from ground 
ower te left contact of Irelay 5922, back contact 
of relay 6013, contacts of cann 6706, winding of 
relay 593 to battery. Relay 5931 locks over its 
inner left, contact to girolinded conductor 5938 
and further opens the fundarinental circuit which 
is opened by sec; uence switch 6700 in passing 
through positions 19 and 20. When Sequence 
switch 6700 again reaches position 1, no circuit 
is closed for operating the magnet and the Se 
gulence SWitch connes to rest. Relay 5931 closes 
a circuit from ground over its left front contact, 
upper light, contact of can 6402, to the winding 
of sequence switch magnet 6400 and battery, ad 
vancing the sequence switch to position 17. In 
this position a circuit is closed from battery 
through the Winding of relay 5932, right con 

cts of carin 5512, lower contacts of cam 6412, 
ont, contact of relay 5931 to grounded conductor 
33. Relay 5932 closes a circuit from battery 
hogh the Winding of relay 5928, right front. 
intast of relay 5932, upper right contact of cam 
i6 to ground. Relay 5928 closes a circuit, from 

ground over the back contact of relay 5929 front 
contact of relay 5928, upper left contact of caim 
64.01, winding of sequence switch magnet 6400 
and battery, advancing the sequence switch to 
position 13, where relay 5928 releases. 
In this position the circuit for talking selec 

tion is established as previously described. Re 
lay 3300 closes a circuit from ground to conductor 
f4S5 as previously traced, upper right and lowe: 
left, conta its of can 6420, back contact of relay 
5924, front, contact of relay 6010, front contact 
of 'slay 602, conductor 654i, back contact of re 
lay 5917, winding of relay 5918 to battery. It 
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ing selection condition. This talking Selection in 
combination with the Zone indication given by 
relay 6205 Would cause the district Selector to 
make proper charge. The operations of the 
sender following talking Selection are the Sarine aS 
for the full selector call previously traced. 
In advancing to the talking Selection position, 

the sender connects high resistance ground to 
conductor 5445 as previously described parinit 
tiling the release of relay 303 which ClOSeS a Ciri 
cuit fron ground over its right back contact, Con 
ductor 3114, through the winding of relay 613, 
conductor 623 to battery over the upper right and 
lower left contacts of can i814. Relay 613 closes 
a circuit fron ground over its outei' right contact, 
conductor 624, upper contacts of can 3716, con 
ductor 3834, contacts of caim 132i, conductor 
i334, upper left contact of can 3302, through the 
winding of sequence switch magnet 3300 to bat 
tery, advancing the Sequence Switch to position 
18. In position 18 a circuit is closed from battery 
through the winding of Segience Switch inagnet 
200, lover left contact of can 219, left back coin 
tact of relay 317, conductor 331, left contacts of 
can 3313, lower right, contact of Cain 3321 to 
ground, advancing sequence switch 200 to posit 
tion 15. Relay 304 is operated in position i5 of 
sequence switch 200 over conductor 5443 froin 
ground at the outer right back contact of relay 
5937 and advances sequence Switch 200 to posi 
tion 16, in which position battery through resist 
ance 265 is connected over the lower contacts of 
cam 205 to conductOl' 5445. AS in the ca. Se of a 
full mechanical call, relays 309 and 30 and 
2402 are connected in parallel With relay 3103, 
relays 309 and 30 being shunted over the left 
normal contact of relay 311. With Sequence 
Switch 200 in position 16, ground is Supplied to in 
terrupter 713 which cauSes the Seqtlenitial ope'a- 
tion of reiays 709 and 710 followed by relay 31.1, 
which connects ground over its inner left froint, 
contact directly to the windings of relays 310 and 
309 in Shint of the battery thirough resistance 
245, thereby releasing relay 6005, which results as 
previously described in the connection of battei'y 
to conductor 5445. Relay 310 operates in this cir 
cuit from battery indicating that the Sender re 
lays have released promptly. The operation of 
relay 310 in turn operates relay 305 which ad 
WaCeS 
Should the relay 6096 faj: to 'eleg.se Oi any of the 
relays controlled thereby, when the release of 
relay 709 occurs on the second closure of the 
interrupter 713, relay 715 operates and opens the 

sequence switch 200 to position 17. 

85 

CO 

i 

O 

2) 

path for operating relay 305 thus blocking the 3. 
test. 

he ralease of relay 6006 in the Sender causes 
the establishinent of the fundarinental circuit for 
talking selection Which is cinecked in the saime 
hanner as district selection with Sequence 

SWitch 3300 in position 18. The reiease of relay 
3004 and the operation of relay 3609 at the con 
pletion of the check, connects ground fron con 
ductor 3613 over the front contact of relay 3609, 
conductor 2427 to the right front contact of re 
lay 2827. Relay 2827 is operated in a circuit from 
battery through its winding, conductor 2831, 
right, front contact of relay 311, conductor 3832, 
right contacts of carn 3306, over the fundainental 
ring conductol as previously traced, left back 
contact of relay 5934 which is released by the re 
lease of relay 6006, left contacts of can 6423, left, 
contacts of can 6418, right back contact of relay 
5935 to ground at the left front contact of relay 
5929, when relay 5929 operates at the comple. , 
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tion of talking Selection. Relay 2827 locks over 
its left front contact, conductor 2832, left con 
tacts of cam 3308, conductor 2926, to ground at 
the left back contact of relay 2903 which released 
when sequence switch 3300 left position 9. With 
relay 2827 operated, the ground connected to its 
left front contact by relay 3609 is extended to the 
winding of relay 2822 which operates in turn. 
Relay 2832 extinguishes the talking selection 
lamp 2802 aid closes a circuit from ground ove' 
the lower right contact of can 3323, front contact 
of relay 2822, conductor 2833, outer left normal 
contact of key 701, to the airinature of relay 309. 
When the sender relay 593 has operated, it dis 
connects ground from conductor 5443 releasing 
relay 304 and coinnects battery through 270 ohm 
resistance 6002 to conductor 5445 in parallel with 
the winding of relay 6005. Relay 309 operates in 
Series with this low resistance and extends the 
ground connected to its contact, over its front 
contact, left back contact of relay 304, upper left 
contact of cam. 22.9, to the winding of Sequence 
Switch magnet 200 and battery advancing Se 
quence switch 200 to position 18. The advance of 
the sequence Switch 200 to position 18 closes a, 
circuit froir battery, winding of magnet 3300, up 
per right contact of cain. 3301, conductor 3844, 
iower left operated contact of key 2200, conductor 
2216, right contacts of can 1301, conductor 
1335, uppet right contact of can 214 to ground, 
advancing sequence Switch 3300 to position 1. 
The test circuit is advanced to the test of the 
next sender as previously described for the full 
mechanical call. 
In testing the Sender for its ability to wait for a 

proper length of time for a fifth numerical digit, 
it must be remeinbered that four classes Of Office 
exist as enumerated above. Whenever stations 
are to be expected, the sender should Supply the 
delay and key 2818 must be operated if the code 
indicating such an office is used as the test Code. 
Similarly, the key must be operated if the code 
indicates an office with numbers above 9999 and 
the digits one and Zero are used for the first tWO 
digits of the numerical designations. Where 
neither stations digits nor numbers above 9999 
are employed, the sender will not measure a delay 
and key 2818 must not be operated. With key 
2818 not operated and no delay in the Sender, the 
establishment of the trunk test circuit by the 
sender should cause relay 2903 to operate before 
relay 2909, closing a circuit for operating relay 
2.917 which may be traced from battery over the 
left contacts of cam 3310, conductor 2935, Wind 
ing of relay 2917, left normal contact of key 
2817, right front contact of relay 2903, left back 
contact of relay 2909, left normal contact of key 
2318, conductor 2834, to ground at the inner left 
back contact of relay 317. Otherwise, the circuit 
functions as previously described. if the estab 
isihment of the trunk test circuit is delayed So 
that relay 2909 operates before relay 2903, the 
advance of the test is blocked by the opening of 
the circuit of relay 29. 
Key 2817 is used to test the ability of the 

sender to respond to a very short closure of the 
trunk circuit prior to operation of the assign 
ment key at the call indicator operator's position. 
This test may be made under one of the following 
three conditions: When a stations digit is dialed; 
when the sender waits for a stations digit but it 
is not dialed; and when the stations digit is 
neither dialed nor does the Sender wait for it. 
If a stations digit is dialed, the test is made as 
follows, remembering that key 2818 is always Op 

1,958,635 
erated when a stations or fifth digit is to be ex 
pected. Under these circumstances, when relay 
2909 operates as previously described for stations 
delay test, a circuit is closed from battery through 
the winding of relay 2900, left operated contact 
of key 2817, right back contact of relay 2903, 
inner right front contact of relay 2909, left op 
erated contact of key 2818, conductor 2834, to 
ground at the inner left back contact of relay 
317. Relay 2900, in turn, closes an obvious cir 
cuit for relay 2901 which, in turn, closes a circuit 
from battery through the winding of relay 2904, 
inner right front contact of relay 2901, to 
grounded conductor 2937. Relay 2904 locks to 
this same ground independent of relay 2901. The 
operation of relay 2904 opens the fundamental 
circuit at its left COIntact holding it Open to pre 
went the establishinent of the trunk test circuit 
until the test circuit is also ready. Relay 2904, 
in operating, closes a circuit from battery through 
the winding of sequence Switch magnet 3300, 
lower left contact of can 3302, conductor 3828, 
outer left back contact of relay 24:11, conductor 
2426, left back contact of relay 3102, conductor 
3109, right front contact of relay 2904, lower left 
contact of cam 3323 to ground, advancing Se 
quence Switch 3300 to position . The advance of 
sequence switch 3300 to position 7 releases relays 
3900, 3901, 3910, 3911 and 3932. Sequence switch 
3300 is advanced from position in a circuit over 
the upper left contact of cam 3302, conductor 
3835, to ground at the upper right contact of 
can 1324. 
With sequence SWitch 3300 in position 8, a cir 

cuit is closed from battery through the winding of 
relay 2902, lower right contact of cam 3319, to 
gi'Ound. A circuit is also closed fron battery 
through the winding of the No. 9 counting relay 
3909, back contact of relay 39l9, right back con 
tact of relay 3946, conductor 2936, outer right, 
front contact of relay 2901, conductor 2922, left 
back contact of relay 248, interrupter 2419, con 
ductor 2424, left back contact of relay 2908, con 
ductor 2923, right back contact of relay 2418, 
conductor 24:25, inner left back contact of relay 
3942, right back contact of relay 3940, conductor 
3952, left back contact of relay 3020, conductor 
3024, right back contact of relay 3943, conduc 
tor 3955, inner left front contact of relay 2904, 
left contact of relay 2901, inner right front con 
tact of relay 2902, conductor 2929, to ground at 
the upper left contact Of Cam 212. The count 
ing relays therefore Operate under the control 
of interrupter 2419 to measure Off a, tiIne interval. 
When the No. 0 counting relays and relay 3932 
operate, ground is connected over the upper right 
contact of cam 3321, right normal contact of key 
3204, conductor 3953, outer left back contact of 
relay 3942, front contact of relay 3932, left back 
contact of relay 3446, conductor 2924, left front 
contact of relay 2902, left front contact of relay 
2900, lower left contact of cam 3301, to the Wind 
ing of sequence switch magnet 3300 and battery 
advancing sequence switch 3300 to position 9. 
In position 9, ground is connected over the lower 
right contact of can 3320 to interrupter 2913 
which, at its first closure, operates relay 2906 
and at its first opening permits the operation of 
relay 2912 in the locking circuit of relay 2906; 
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at its second closure, operates relay 2915, and at 14 
its second opening permits the Operation of relay 
2914 in the locking circuit of relay 2915. Reiay 
2914 connects ground to the fundamental ring 
conductor through resistance 2824 to make an 
operate test of the trunk guard relay 6009 in the 
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Sender. At the next interrupter closure two 
tenths of a Second later, relay 2829 is operated 
as previously described, which opens the trunk 
test circuit and simulates the operation of the 
assignment key. If the Sender trunk guard re 
lay has functioned properly within the time 
alloWed, the cable discharge coSure and the cali 
indicator pulses Will be checked. 
When the Sender waits for a stations digit 

Which is not dialed, a delay Will be introduced to 
insure that the sender is ready for assignment 
before the test circuit Simulates that action. 
This delay is introduced in position 8 Of Sequence 
switch 3300 by transferring from interrupter 2419 
to interrupter 2907. This is brought about by the 
operation of relay 2908 which is operated from the 
No. 0 stations key. When this operate test of 
the trunk guard relay is made in connection. With 
a test call which does not have a Stations delay, 
relay 290 is operated over the right normal con 
tact of key 2818 and the right operated contact 
of key 2817, lower contacts of cam 3309, from 
ground at the No. 0 stations key. This relay pro 

25. vides a, Substitute circuit for operating relay 2900 
and prevents the application of the test resistance 
current to the trunk guard relay 6009 until Se 
quence switch 3300 reaches position 9 in Which 
position relay 2910 is released and a monentary 

30. operating circuit is furnished for relay 6009. 
The check of stations delay is ineffective in this 
case. Relay 2917 which controls the test of the 
ability of the sender to hold over a short inter 
ruption of the trunk test circuit operates Under 

... the control of relay 2909 if key 2818 is operated 
and under the control of relay 2903 if the key 
is norinal. If relay 2910 is operated, relay 2917 
operates immediately thereafter. 

If it is desired to determine Whetheir the in 
... pulsing sequence Switch of the Sender is connect 
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ing the discharge ground to the fundamental Ciri 
cuit at the beginning of open pulses, as Should be 
the case, key 2124 is operated connecting Con 
denser 2125 between the compensating resistance 

... and the pulsiing relays at the contact of relay 2921 
So that if the grounding closure does not follow 
a pulse, the condenser which has been charged 
by this pulse, discharges through the pulsing re 
lays which operate and register a Wrong num 
ber, thus blocking the test. 

Call indicator Call-Direct 

The operation for testing the Sender with a 
direct call indicator test call is very similar to the 

55 test With a tandem call indicator test call except 
that key 1574 is used in place of key 2113, the 
class SWitch 3700 being in position 13 in both in 
stances. Relays 3508 and 35.09 are operated in a 
circuit, over conductor 3530, right contact of key 

80 . 1574, conductor 3336, to ground at the lower left 
contact of cam 3321 as Soon as sequence SWitch 
3300 reaches position 6 after checking the district 
and Office Selections. When Sequence SWitch 
3300 reaches position 9 in readiness to check the 
first code digit, relay 3509 closes a circuit from 
battery through the winding of relay 2916, inner 
right, front contact of relay 3509 to ground at the 
lower right contact of can 3320. Relay 2916 
closes a circuit from battery through the winding 
of sequence switch magnet 3300, lower right con 
tact of can 3301, inner left front contact of relay 
2829, to ground at the inner left front contact of 
relay 2916 advancing sequence switch 3300 from 
position 9 to position 12 passing through the posi 
tions in which the code digits are checked. On a 
tandem call. Relays 3508 and 3509 also transfer 

33 
the registering circuits controlled by relays 4111. 
and 4112 from the A transfer relays to the sta 
tions transfer relays so that the designation is 
recorded properly on the numerical registers. 
Call indicator call-Abandoned-No distant office 

SelectO?” 

The early release of call indicator calls involv 
ing a distant office Selector differs from that of a 
Call established directly, in that a heavy positive 
pulse is necessary for restoring the distant Office 
Selector to normal. Therefore, tests must be pro 
Wided for testing the reaction of the Sender to a 
release condition under both circumstances. 
With key i475 operated, sequence Switch 3700 is 
advanced to position 14 where the Sender is tested 
for its ability to react to a release condition with 
no district office Selector. For this type of call, 
the test number is set up and dialed in the manner 
previously described. The district and office Se 
lections are checked by sequence Switch 3300. 
Ground for dialing the code digits and the thou 
Sands, hundreds and tens digits is supplied over 
the upper right contact of can 3722, inner right 
back contact of relay 3005, conductor 256, and the 
lower left contact of can 203, while ground for 
the units digit is Supplied from ground at the 
upper right contact of cam 3319, conductor 3750, 
lower right and upper left contacts of cam 3702, 
conductor 253, and the lower right contact of cam 
216, While the zero Stations digit is used and 
ground for this purpose is obtained over the oper 
ated contact of key 940, conductor 245, and the 
lower right contact of can 202, from the Sanae 
ground as used for the units digit. If a key other 
than the Zero stations key is operated, ground for 
the stations digit Waits for the Operation of relay 
2909 as previously described, ground being Sup 
plied over the lower left contact of cam 3710, con 
ductor 2927, middle right contact of relay 2909 to 
conductor 245 for the Stations digit. Sequence 
Switch 200, being advanced to position 14 over 
the back contact of relay 708, the dialing circuit 
is opened at the contacts of cam 204, but is held 
closed over the right contacts of can 3307 until 
Sequence Switch 3300 leaves position 6. 

Following the check of district and office Selec 
tions, the trunk test circuit is established in the 
Sender as previously described and also in the 
test circuit advancing Sequence SWitch 3300 from 
position 6 and opening the dialing loop permitting 
relay 5424 to release. The operating circuit for 
relay 2829 is opened with sequence SWitch 3700 in 
position 14 and therefore no assignment can take 
place. In the sender, the release of relay 5424 
causes the relea,Se Of IrelayS 546, 5415, 54,4 and 
5413 as previously described. Relays 6009, 6008 
and 6007 and 5923 are held operated. Sequence 
Switch 3300 is advanced from position 6 to posi 
tion 9 as previously described, after testing the 
ability of the Sender to Wait for a stations digit 
and the trunk test relays to hold Over a slight 
interruption of the circuit. Relay 5936 is oper 
atted over the back contact of relay 544 and locks 
to conductor 5938, in turn operating relay 5937 
which disconnects ground from the dialing tip 
conductor. 
Sequence Switch 6400 is advanced to position 

15 in the USua manner. AS SOOn aS Sequence 
SWitch 6400 reaches position 9, a circuit is closed 
from battery through the Winding of relay 593, 
back contact of relay 5415, right back contact of 
relay 6022 which is not operated on direct calls, 
upper right and lower left contacts of cam 6406, 
to ground at the left front contact of relay 6007. 
Relay 5931 locks over its inner right contact to 
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