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PANEL SYSTEMS 
AUT<JYIATI C  TEST OF 

INCCfl!ING SELECTORS 

CHANGES 
A .  CHANGED AND ADDED FUNCTIONS 
A . l  Provision has been made for connecting 

this circuit to the timing test set . 

B .  ,CHANGES IN APPAR!\-TUS 

B . l  Added 
Jack (!!.'Ml � 238 - Fig . D 
Jack (TM2 238 - Fig . D 
Relay (BL R656 Fig . D 
cam (z3) - Sequence Swit�h (R-3)- Fig . D 

D .  DESCRIPTION OF CIRCUIT CHANGES 
D . l  Figure D has been added to provide con-

nections to the timing test set . Fig. C 
has been added to show the present wiring 
which does not provide for connection to the 
test eet. 
D . 2  Circuit Note.65 bas been added. 

D.3 "BE" option has been added to Fig . 5 
to provide additional Figs . 5 up to a 

maximum of. three when more than one Fig . 5 
is required. 
D . 4 "BH" option has been added to Fig . 6 

to provide connection to second Fig. 6 
when two Figs. 6 are required or to provide 
connection from first Fig . 6 to second F.lg.6 
and from second Fig. 6 to third Fig. 6 when 
three Figs. 6 are required . 
D. 5 "BK" option of Fig. 7 has been desig­

nated and rated Mfr. Disc. and is 
superseded by "BL" option . 
D.6 "BI" option has been added to Fig. 6 

to provide connection to the preceding 
Fig . 6 when two or three Figs. 6 are required, 
D . 7 Circuit Notes 62, 63 and 64 have been 

added and the Figures and Options 
Used'table changed to cover Options BE, BH, 
BI, BK and BL. 

. 

D.8 "BM" option has been added to provide 
a cam (z3), for use with Fig . D . 

l. PURP OSE OF CIRCUIT 
1 . 1 This circuit is designed to test 24 

volt,. 48 volt and 3-wire incoming se­
lectors in a panel dial office . By the op­
eration of a key in the test circuit a-dis­
trict or office selector which is asoociated 
with the test circuit is connected to the 
incoming selector that is to be tested . 'llle 
incoming selector is directed tq a test line 
in the final multiple. When these connec­
tions are established, the final test line 
sends a series of pulses to the_test circuit 
indicating that the incoming selector is 
functioning properly . At the end of this 
�eries of pulses the test circuit advances, 
in turn advancing the district or office 

selector used as a connecting circuit tG'the 
next incoming selector to be tested . The 
testing of the incoming selectors will pro­
gress automatically until all of the incomlng 
selectors have been tested after which a 
signal known as "end of cycle" signal will 
be given ind�cating the completion of the 
test of all incoming a.electors. 

If trouble is encountered an alarm sig­
nal is given after a measured time interval . 

In order to reach all incoming selec­
tors, connector switches in the test circuit 
are supplied so that sufficient district se­
lectors or office selectors may .be used to . · 

connect to every incoming selector reached 
through the multiple of the district or of­
fice frames . The number of district or of-
fice selectors will depend on the manner in 
which the incoming se·1ectors ·are arranged on 
the district-or office frames . 

By means of a particular circuit key, 
any particular incoming selector group can'ce 
selected and tested by connecting to any dis­
trict or office selector used as a connector. 
In order to test a particular·incoming selec­
tor, it is necessary to move the district or 
office selector manually to the desired ter­
minal to which the incoming is connected. 

A repeat key is also provided so that 
tests may be repeated on any selector. 

In case that the incoming selector is 
busy, automatic and manual pass busy keys 
are provided. 

· 

By the operation or
' a key, automatic 

polarity and continuity test can be made. 

2. WORKING LIMITS 
2.1 This circuit is to be used for testing 

48 volt or repeating incomings up to 
2000 ohms external cable loop or for testing 
24 volt incoming selectors over cable loops 
up to 1300 ohms. 

3. FUNCTIONS 

3.01 This circuit will automatically test 
all incoming selectors working in 

conjunction with the office in which the 
test circuit is installed, under what is 
approximately worst circuit conditions . 

3.02 The circuit is arranged to select and 
test for busy the required district 

or office selectors which will give access 
to all of the incoming selectors . 'llle 
(BO) lamp lights in the event the particular 
district or office selector is busy . 

3,03 The test circuit may be directed to 
connect to any particular group of 

incoming selectors . 
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described. When the district selector cir­
cuit becomes idle, or if idle when tested, 
ground is removed from the "TKl" lead, re­
leasing the (TLS) relay, provided the dis­
trict elevator has returned to normal. If 
the district elevator has not returned to 
normal, the (TLS) relay is held operated 
through its 800 ohm winding from battery 
on the·make contact of the (T) relay under 
control of the (BOS) relay. When the dis­
trict elevator returns to normal the (BOS) 
relay operates from battery on the make 
contact of the (T) relay to ground on the 
(Y) commutator in the district selector cir­
cuit. The (BOS) relay operated, releases 
the (TLS) relay. This feature is to pre­
vent the seizure of a local office selector 
circuit during the unguarded period on a 
local office selector circuit when it is 
released by the district. The release of 
the (TLS) relay closes a circuit from 
ground at the operated (ST) key through its 
contact cam (C), to the (R2) magnet, ad- . 
vancing the switch to position J ,  and also 
closes a circuit from ground through cam 
(H), (TLS) and ('l'LF) relays normal, cam 
(OlA), over the �TJl" lead, causing the 
particular district circuit. to test busy to 
all other hunting line switches. With the 
(R2) switch in position J the (RS2) relay 
will operate and advance the (R2) switch 
to position 4. 

5.3 Setting District Control Switch 

With the (R2) switch in position 3, 
a circuit is closed from ground through 
contacts of cam (E) to battery under con­
trol of the (ST) key, the break con­
tact and winding of the selector magnet, 
and 44A resistance operating magnet. The 
operation of the magnet opens its operating 
circuit causing it to release and step the 
brush assembly of the (DC)  switch to 
terminal l or other odd number terminal, 
depending upon the cross-connection of 
terminal strip 5. 

5.4 Busy Test of Line Finder District 
Selector 

When testing a line finder type of 
district selector for a busy condition, 
the (SLO) and (TLS) relays operate exactly 
as described in par. 5.2. If the line 
finder district is idle ground will be dis­
connected from the "THl" lead and with the 
(R2) switch in position 1, a circuit is 
closed from ground through the of 
the (TLFl) relay, contacts of cam 
over lead "THl" to battery through a winding 
of a relay in the line finder circuit, oper­
ating the (TLFl) relay. The (TLFl) relay 
operated, closes a circuit through the 
inner winding of the (TLF) relay which 
operates and locks through its outer 
winding under contro.l of the (TLS) relay to 

ground on the (ST) key. As the (R2) switch 
enters position 2, the (TLFl) relay is 
shunted by ground through the lower con­
tacts of cam (E), releasing the relay. 
In position 2, the (TLS) relay is held ope!'­
ated, from battery, (T) and (TDl) relays 
operated, (PG) relay normal, cam (K2), 
1200 ohm winding and make contact of the 
(TLS) relay, cam (NlA) 300 ohm resistances 
to ground .·on a r�lay in the district over 
the "TKl" lead, the district se­
lector is busy. The relay of the 
district is held operated from ground on 
cam (E), over the "THl" lead. When the 
district becomes idle or if idle .. when 
tested, the (E) relay in the district cir­
cuit releases, opening the circuit through 
the 1200 ohm winding of the (TLS) relay, 
but the (TLS) relay does not release as 
it is held on a circuit from ground, its 
800 ohm winding (BOS) relay normal, cam 
(K2), (PG) relay normal, (TDl) and (T) 
relays operated to battery. When the dis­
trict selector reaches its normal position, 
ground from the (Y) commutator is connected 
to the "TYl" lead cam (GlA) winding or 
the (BOS) relay, f PG) relay normal, ("AA" 
wiring), (TDl) and (T) relays operated to 
battery operating the (BOS) relay. Where 
"AB" wiring is used, the (BOS) relay cir­
cuit is not carried thru the normal contac1l!I 
of relay (PG). The (BOS) relay operated, 
releases the (TLS) relay. The (TLS) relay 
released, releases the {TLF) relay and ad­
vances the switch to position 2o Ground 
is connected to the line finder district 
selector holding it busy over the same cir­
cuit as described for the Line Switch Dis­
trict Selectoro With the scheme of cross­
connection shown on the drawing and with 
the brush assembly of the D-A switch rest­
ing on terminal 1, group 0 to 8 inclusive 
in the first frame are tested. The (DC) 
selector continues to step until the wind­
ing of the selector magnet is short­
circuited by ground over one of the leads 
connected to arc 2 of the (DC) switch. Ae 
determined by the cross-connection of the 
(DA) switch and terminal strip 5 the (DC) 
selector magnet is shunted when !ta brush 
assembly rests on terminal 3. This circuit 
is from through the break contact 
of the key, brush 5 and terminal l 
of the (DA) switch, cross-connection of 
terminal strip 5, over lead 9 to terminal 
J and brush 2 of the (DC)  switch, contacts 
of cam (0), battery through the 44-A re­
sistance. The position of the (DC) switch 
determines the number of overflow terminals 
the district elevator must pass by before 
it is restored to normal. With the setting 
just made, the district elevator returns 
to normal when the elevator brushes have 
stepped to the ninth set of overflow 
terminals. Also with the (R2) switch in 
position 3, the (RS2) relay operates from 
ground on cam (G2). The operation of the 
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operated, the (MPB) key normal, to the (TR) 
relay. The of the (TR) relay con­
nects the and (TR) leads through its 
make contacts to the test circuit, advances 
the (R-3) switch to position 2 (when 
ure A is used) and (if Figure B is 
disconnects the busy alarm circuit and con­
nects the trouble alarm circuit which starts 
to count time as hereinafter described. The 
incoming circuit is held busy to other hunt­
ing district selectors by ground on cam (E-2) 
(TI) and (REP) relays normal and lower con­
tacts of cam (D-lA), over the nTs.;1n lead. 

5.8 When B is used, the operation 
of the relay closes a circuit for 

operating the (TRl) relay, opens the operat­
ing circuit to the (BY) relay in the same 
manner as described above and at the same 
time opens the circuit to the (TD ) relay, 
causing its release. The (TD) relay is of 
the slow release type so as to delay the 
closure of the tip and ring to an incoming 
selector which has just become idle to the 
test circuit. During this slow release 
period the incoming is required to open the 
tip and ring permitting the incoming (A) 
relay to release before the tip and ring of 
the test circuit is closed. The incoming 
circuit is held busy to other hunting dis­
trict. selectors by on cam (E-2), 
normal contacts of and (PC) relays and 
nKn option of (SG) relay to the sleeve lead. 
When nQn option or 11Q11 and 11AH" option is 
used and (CP) key is operated, the operat­
ing of (TR) relay, causes the (CP) lamp to 
light, and go out, see par. 5.52. 

5.9 First 11TGn Test, Fig. B 

If the incoming selector to which the 
district or office connector is connected 
is not busy the (TI) relay of the connector 
control part of the test circuit will re­
lease closing ground to the (TR)_ relay which 
will operate. With the (TR) relay operated 
a 11TG" test is made to determine if the in­
coming. selected for test is normal. This 
is accomplished as follows: 

5.91 nFn option. With the incoming in 
normal position, battery is connected 

to the tip lead, (F-lA) cam of test circuit, 
make contact of the (TR) relay, back con­
tact 01· the (TD ) and (CA ) (T-3) 
cam, back contact of .the relay, 
through 900 ohm part of the #19-CG resist­
ance, 1700 ohm 18-DS and 3100 ohm 18-DU 
resistances, windings of the (TG) and 
(STP-1) relays, (S-3) cam, back contact of 
(BO ' ) relay, winding of the (STP) relay to 
the feeder terminal of arc "B" of the di­
recting selector cross-connection block, 
thru compensating resistance which is regu­
lated in accordance with the external loop 
(R-3) cam, make contact of the (TR) relay. 
(TR) lead, (E-lA) cam, ring of the incoming 
selector under test to ground. 

5.10 The (TG) relay operated operates the 
(TGl) ;relay. The (TGl) relay closes 

the circuit from ground on cam (Y-3) and 
operates the (TG-2) relay. The (TG-1) 
and (TG-2) relays oper«ted connect ground 
to the 160-F type interrupter which when 
closed operates the No. 9 counting relay. 
The interrupter when on its open period 
permits the No. 9 counting relay to 
ate and when closed again allows No. 
counting relay to operate. This action 
continues until the (5') counting relay 
operates. 

With the (5') counting relay op­
erated on the next closure of the inter­
rupter, the operating ground for the 
9, 8, 7 , 6 and 5 'pairs of counting re­
lays is connected to the (R-2) cam and 
(N-3) cam thru the winding of the (TG-4) 
relay which operates and locks to ground 
on the make contact of the (TR-1) relay. 
The (TG-4) relay operated advances the 
(R-3) sequence switch into position 2. 
If during the period the test circuit is 
counting time with the relays as 
described above, the incoming relay 
operates on the nTG" test, the incoming 
will advance to position 2 where the "up­
drive" magnet will be energized driving 
the associated selector to tell-tale. 
The incoming "X",commutator will then 
advance the incoming sequence switch to 
a position where the· 11down-drive" magnet 
will be energized. During the above se-
quence of operation the (TG) relay in the 
test circuit will release due to the tip 
and ring being opened and in turn 
the (TG-1) relay to release. 'The 
relay releasing removes the ground which 
was shunting the (TG-3) relay permitting 
its operation. The (TG-3) relay operating 
opens the tip and ring circuit to the in­
coming. The (TG-l) relay releasing opens 
the circuit to the counting leaving 
the test circuit blocked in 1. 
By and releasing the (CA) key 
the sequence switch will move from 
position 1 as described in paragraph 5.40. 

5.11 First nTG" Test Using Figure 3 
and "G" Option 

. The "TG" test in position 1 01· the 
(R-3) sequence switch is made in the same 
manner as described above with the excep­
tion that the Figure 3 and " G" wiring is 
used instead of "F" wiring. 

5.12 Incoming Brush Selection 

In position 2 of the (R-3) switch, 
the brush which is designated to test the 
incoming multiple for a i'inal selector 
circuit is selected. When Fig. nAn is 
used, the (STP) relay operates from bat­
tery through a winding of the line relay 
in the incoming circuit, over the "TT-111 
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(TR) relay (CA) relay normal, 
cam winding 01· the relay, cam 
(S), (BO') relay normal, winding of the 
(STP) relay, brush 2 and terminal 1 of the 
(D-A) switch, cross-connection of terminal 
strip 2, over lead "3", two 18-AF resist­
ances, cam R-3, make contact of the (TR) 
relay, over the "TR-1" lead to ground on 
the ring of the incoming circuit. The polar­
ized (STP-1) relay does not operate at this 
time. When Figure 3 and " G" wiring are used 
the artificial cable network is used in the 
fundamental circuit with the (No Cap) key 
normal. 

5. 121 As the incoming elevator moves up-
ward, intermittent ground is connected 

through the "A" commutator brush and segment 
in the incoming circuit over the "TT-1" lead, 
successively short-circuiting\the (STP) re­
lay, thus releasing ana permitting its re­
operation until the proper brush has been 
selected. For test purposes, brush 4 and 
group 3 have been assigned requiring five 
and rour pulses, respectively, to satisfy 
the test circuit. With the (R-3) switch 
in position 2, a circuit is closed from 
ground on cam (G-3) , (STP ) relay operated, 
cam (F), outer contacts of cam (E) , break 
contact of the (4') counting relay when "D" 
option is used, or normal contact of (BC) 

when "E" option is used, winding of the 
counting relay, cam (J)  to battery on 

cam (I), operating the (4) counting relay. 
The operation of the (4 ) counting relay 
connects its winding in series with the (4') 
counting relay, which operates when the "A" 
commutator brush of the incoming selector 
makes contact with a grounded segment of the 
(A) commutator. When this occurs, the (STP) 
relay releases, removing ground from one 
side of the (41) counting relay, allowing it 
to operate and lock through the make contact 
of (4) counting relay to ground. The oper­
ation of the (4') counting relay transfers 
the pulsing circuit to tke (3) counting re� 
lay through the make contact of the (4') re­
lay and break contact of the (3') counting 
relay, causing the (3) counting relay to 
opera'te. Upon the next pulse transmitted by 

·the "A" commutator brush and segment, the 
(3') counting relay operates and locks to 
ground through the make contact of the (3) 
counting relay. In a similar manner, the 
other two sets of counting relays operate 
and lock. Upon receipt of the fifth and 
last pulse from the (A) cominutator in the 
incoming circuit, both the (FO') and (BO') 
relays operate and lock to ground in parallel 
with each other and in series with the (SO) 
relay through the make contact of the (SO) 
relay. The operation of the (BO') relay 
opens the fundamental circuit, releasing the 
line relay in the incoming circuit. Th� 
operation of the (FO' )

.
relay clos�s a circuit, 

advancing the (R-3) switch to position 3 .  
A s  the switch advances out o f  positon 2 1/4, 
all the counting relays and the (FO') and 
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(BO') relays release. The release of the 
(FO') relay advances t-he switch to posi­
tion 4. 

5.13 Incoming Group Selection 

ln position 4 of the (R-3) switch, 
group 3 is selected in a manner similar to 
brush selection, a circuit being closed 
from ground cam (F) through the (STP) re­
lay operated, to the winding of the (3) · 

counting relay, operating the relay. 
When the first pulse is transmitted by 
the "B!' commutator brush and segment in 
the incoming· selector circuit over the 
"TT-1" lead, the (3') counting relay oper­
ates and transfers the pulsing circuit to 
the winding of the (2) counting relay�: 
With each successive impulse

i 
a pair of 

counting relays operate and ock, until 
after the third pu]s e, the circuit is 
closed through the rrake contact of the 
(l') counting relay, lower contacts of 
cam (K ) winding of the (SO) counting relay, 
to battery through cam (I). Upon 
of the fourth pulse, the (BO') and 
relays operate. The operation of the (BO') 
relay opens the fundamental circuit , releas­
ing the line relay of the incoming circuit • 

The operation of too ( FO ' ) relay advances 
the switch to position 5. As the 
switch advances out of position 4-1/4, 
all the counting relays and the (FO') relay 
and (BO') relay release. The release of 
the (FO•) relay advances the switch to 
position 6. . 

5.14 Selection Beyond 

The incoming selector goes trunk 
hunting mile the test circuit waits in 
position 6 of the (R-3) switch. When a 
final trunk has been selected, the test 
circuit makes final brush selection in a 
manner similar to incoming brush selection, 
sele cti ng final brush ( 4) • the oper­
ation and release of the relay, the 
circuit advances to position 8. In posi­
tion 8, final tens selection is made in a 
manner similar to incoming group s·election • . 

Tens group 9 is selected requiring the use 
of all the counting relays. Upon the oper­
ation and release of the (F01) relay, the 
(R-3) switch advances to position 10 for 
final units selection. Final units se­
lection is made in a manner similar to 
the other selections selecting the set 
of terminals which requires the use of 
four sets of counting relays. The equiv­
alent number selected is 9992. The oper­
ation and release of the (F01) relay ad­
vances the (R-3) switch to position 12. 
In position 12, 48 volt battery is con­
nected to the ring through a winding of 
the line relay in the incoming circuit 
over the "TR-1" lead, contacts of cam 
(N-lA) ,  (TR) relay, cam (R), t'l'O 18-AF 
resistances, when "F" wiring is used, 
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lead " 3 " , c ro s s- conn e c t ion of te rminal 
2 ,  te rmina l 1 and brush 2 of the 
swit ch , winding o f  the ( STP ) relay , 

break conta ct of the ( BO ' ) relay , conta c t s  
of cam ( S ) , of the ( STP-1 ) re lay , 
contacts of cam ( CA )  relay , ( TR )  re­
lay , cam ( F- lA )  over th e "TT - 1" to g round 
in the incoming selector c ir cuit , o p e rating 
both the ( STP ) relay and the polari zed 
( STP-1 ) relay . Wh en F igure 3 and "G" wi r­
ing a re used the fundament a l  c i rcuit d e ­
s c ribed above i s  carried thru the conta c t s  
o f  a part i c ular ( C )  relay for compensat ing 
re s i stanc e  and capa c i ty arrangement o r  
thru the res istanc e unit s .  The o p e rat ion o f  
the ( STP ) a n d  ( STP - 1 ) relays c lo s e s  a c i r­
cuit from ground cam ( F ) ,  make c onta c t  of 
the ( STP ) re lay , cam (M ) ,  make cont a c t  of 
the ( S TP- 1 ) relay , cam ( 0) ,  t o  battery on 
cam ( I ) , through the winding of the ( SO )  
rela y , whi ch operate s .  As the incoming 
sequence switch leave s thi s po sition , the 
( STP ) ' re lay and the ( STP-1 ) relay re lea s e , 
permitt ing the ( FO ' ) a nd ( BO ' ) to 
operat e .  The o pe ration o f  the relay 
advanc e s  the ( R- 3 ) swi t ch to po s it ion 13 . 
When the swit ch advan c e s  out of po s i t io r  
12-1/4 , the o p e rat ing c i r cuit of t h e  ( SO ) , 
(BO ' ) and ( FO ' ) re lays i s  re le a s ing 
the relays . The release o f  the re ­
lay advances the swit ch to po sition 14� 

5 . 15 Te st F o r  Trunk Clo sure 

ln po s i t io n  14 , a c ircuit i s  e stab­
l i shed from battery through one winding o f  
an "A" relay i n  the incoming c i rcuit , over 
the tip of the c ir cuit , "TT-1" 
le ad , conta c t s  of cam ( TR )  relay , 
( CA )  re lay , ( TD )  relay only when F igure B 
i s  used , cams ( T )  and ( S ) , wi nding of the 
( STP- 1 ) relay. , thru 580 ohm re si st!'lnc e  
contacts of c a m  ( R ) ,  ( TR )  relay o f  cam 
(E-lA ) o ver the " TR-1" lead , and r ing of 
the in�o ming s e l e c tor circui t  to g round 
( through the other winding of the re l ay ) 
in the incoming c ircui t  ope rating the 
( STP-1 ) r e la y .  The operation of the ( STP-1 ) 
relay conne c t s  ground through cam ( M ) , con­
ta ct of the ( STP-1 ) relay ,  cam 0 to the 
winding s of the ( FO' ) and ( BO ' ) relays in 
pa rall e l  wi th e a ch o ther and in s erie s with 
the wind ing of the ( SO )  relay to battery on 
earn ( I ) , operat ing the ( FO ' ) ,  ( BO ' ) and 
( SO )  relays . The o perat ion of the ( BO ' ) 
re lay pe rforms no useful func t ion . The 
operat ion of the ( FO ' ) re lay advan c e s  the 
swit ch to po sition 1 5 . When th e swit ch 
advance s out of po s i t io n  14-1/4 ,  the ( FO ' ) ,  
( BO ' ) a nd ( SO )  relay s a re re l ea sed . As 
th e se que n c e  swit ch advanc e s  from po sition 
14-1/4 t o  14-1/2 the current through the 
( STP-1 ) relay is reversed through cam n'3 - 2 ) .  

The release o f  the ( FO') relay ad­
van c e s  the swit c h  to po s it ion 16 . The te st 
c i rcuit await s in po s i ti o n  16 unt i l  the test 

of the incoming c ir cuit ha s b e e n  comple ted 
by th e  auxi l ia ry te st c i r cuit ( not shown ) 
conne cted to t h e  final multiple . When 
the auxiliary t e s t  c i rc uit i s  prepared 
to t e st upon the s upe rvisory relay in the 
incoming c ircuit , the c o unt ing re lays in 
this test c ircuit a re ready t o  take the 
six· O . K . puls e s .  

5 . 151 With · Figure "B" and t \'O  -wire incoming 
selecto rs to be t e ste d ,  when the ( RJ ) 
swit ch rea ches po s it ion 13 the ( �10 2 )  relay 
operate s opening the short - c i rcuit from 
a rouad the winding o f  the ( TWS )  relay. 
Ba·tt e ry from the inco ming s e le ctcr o perat e s  
t h e  ( TWS )  re lay Wi i ch in turn opera t e s  the 
(MO )- relay . The ope ration of the (MO )  
relay c lo s e s  t h e  a dvanc ing path from 

14 whiqh che cks that the (M0 2 ) ,  
and ( MO )  r e lays have funct ioned a s  

intended . Should t h e  "TT" or " F T "  leads 
be opened momentarily due to trouble in 
the incoming se le c t o r  the ( TWS )  relay will 
rele a s e  the ( MO l ) relay and 
blo cking the swit ch in po si t ion 1 6 .  
If n o  mome nt ary open i s  e ncount ered the 
(RJ ) swit ch wi l l  leave po s ition 16 in the 
usual manner by OK pul se s from the fina l  
mult iple t e st line the ( TWS )  relay re­
leas ing a s  the ( R3 j swit ch l eave s po sition 
16 . The r e l ea s e  o f the ( TWS ) opera t e s  the 
(MOl ) relay clo sing t h e  advanc ing path 
from pos it io n  17 to che ck that the (MOl ) 
re lay i s  c a pable of operat i ng . When thre e 
wire incoming sele ctors a re t o  be tested 
the ( L I )  re lay will be conne cted at the 
dire c t ing s e le ctors a nd it will operate 
can cel ling the a bove operat ions an d caus e 
t he (R3 ) swit ch to advance from po s .  14 . 

5 . 16 Supervisory Re lay T e st - F ig . A 

As the s upervisory re lay of the in­
coming c ircuit i s operate d ,  and re l ea s e d  
under c ont rol o f  the auxi lia ry  te s t  cir­
cuit co nne c t e d  to the fina l mult iple , a 
c i rcuit is clo se d  from battery suppl ie d 
over the of the incoming sele ctor 
and the lead conta c t s  of cam ( E- l A ) , 
( TR )  re lay , cam ( R )  thru comp ensati ng re ­
s i stan c e s ,  ( STP )  re l a y ,  ( BO )  co nt a c t , the 
#18-BT re s i stance ( STP-1 ) re lay seconda ry 
wi nding , c am SJ -J , ( STP- 1 )  re lay 
winding , ( T )  cam , ( CA )  relay and 
re lay conta c t s  only when F igure " B" i s  
use d ,  ( TR )  re lay c onta c t s  tip o f  t h e  in­
coming sele c t or t o ground . The ( STP- 1 )  
relay o p e rat e s . The ope ration o f  the 
( STP- 1 ) re lay c l o se s  a circuit from gro und 
th rough cam (M ) , make co nta ct of ( STP- 1 )  
re lay t o  the ( SA )  re lay wind ing . Th i s  
re lay ope rat ing c lo s e s  ground t o the 
number l 4 ' ) count ing re lay , wind ing of 
the ( 4 )  co unt ing re lay to batt e ry on cam 
I operat ing the ( 4 )  count ing relay . The 
opera t ion of the ( 4 ) count ing relay con­
ne c t s  its winding in serie s with th e 
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winding of the ( 4 ' ) counting relay which 
operates upon the release of t he ( ST P-1 ) 
and ( SA )  relays due t o  the re l ea s e  of the 
supervisory relay in the incoming sele ctor 
circuit . With each operation and re lea se 
of the supervi sory relay on the incoming 
ci rcuit the pa ir o f  relays operate 
and lo ck to ground. The ( 4 ' ) counting 
relays are operate d  during the time the 
tripping t e st is applied on the incoming 
sele c tor under test . The ( 3 ) and ( 3 ' )  
counting relays a re operat ed d ring the 
soak ctirrerlt applied to the in coming supe r­
vi sory relay . As soon a s  the ( 3 ' ) count ing 
relay a pa rallel circuit i s  closed 
to the relay through a 16 cutt ing o f  
the ( L-3 ) cam whi ch operates  t h e  ( ARC ) re­
lay . The ( ARC ) re lay operated clo s e s  a 
. 53 make and a . 53 break interrupt er cir­
cuit to the counting re lay so that during 
the t ime pulses  a re being re ceived , the 
te st circ uit co unt s down t ime . If the in­
coming ( A )  relay satisfactorily to 
reve rse the current to  relay in  
the te st c ircuit a suffici ent number o f  · 

time s  t he ( B0 1 ) and ( F0 1 ) relays wil l  oper­
ate and advanc e  the te st sequence swit ch 
beyond po sit.ion 16 whe re by the count ing re­
lays and ( ARC )  re lay wilirelease and opens 
the inte rrupte r  circuit to the #9 count ing 
relay.  In the event that t he ( A )  relay in 
the a s so ciated incoming under t e st fai ls to 
ope rate during the t ime the supe rvisory re­
lay i s  being t e sted  the parti cula r incoming 
will adva nce to no rmal .  The ( ARC ) re lay 
be ing operat ed closes  the inte rrupter c i r­
cuit to the. #9 counting relay and upon , the 
operation of the ( 5 1 ) count ing relay at the 
next closure of the interrupter t he ( OFL ) 
and ( OFL-1 ) relays ope rate W!. i ch applie s  the 
sho rt cir cui t  around the t'l'.O 18-BG re si st­
ance s and the s e condary winding of the 
( STP-1 ) relay permitting the incoming ( L )  
relay t o  operate and advances off norma l to 
"Tell-Tale"  due to the t ip and ring be ing 
held clo sed by the t e st circuit . The in­
coming will therefo re ride to "Tell-Tale" 
and ba ck again and in pa s sing po sit ion 9 of 
the sequence swit ch ,  the reversed battery 
i s  rece ived whi ch ope rate s  the ( STP-1 ) re­
lay . The incoming selector wi ll continue 
to ride to " Te ll-Tale" until suffi cient 
puls e s  have been received a nd during the 
la st reversa l  in  current of the incoming in 
po sitio n  9 the ( FO )  and ( BO )  relays operat e  
WJ. i ch o pens t h e  t ip and ring causi ng the in­
coming to remain inoperat ive in 10 
( trunk c lo sure s ) .  With the sequence 
switch in po s ition 16 , the time alarm s ignal 
given by the test c i rcuit will be re ceive d .  
In o rde r to  advance the t e s t  circui t fo r 
re suming the test again , the ( CA )  key should 
be operated . Thi s  key closes the t ip and 
ring again t hrough a mak e contact a nd ( OFL ) 
relay contact to operate the ( A )  relay in 
the incoming and advance the sequence swit ch 
out of (trunk clo sure ) po sition to no rmal . 
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If the repe at key i s  a circuit i s  
closed from on key ,  make con- · 

tact of relay , 16 cutt ing s o f  ( P-3 ) 
cam , ( REP )  relay t o  ( B )  cam advancing the 
( R-3 ) se quence switch beyond po sition 16 . 
The t ip an d  ring clo sure is transferred 
through "SS- 2 11 "R-3 " in order to 
sufficient t ime for t he incoming relay 
to operate . The ( R-3 ) swit ch is moved out 
of po sition 1 by the release of the ( CA )  
key . If it is not des ired to make a re­
peat test on this incoming , the ope ration 
o f  the ( CA )  key plac e s  a ground through 
the ( ARC ) relay , 16 cutt ing s on cam ( P-3 ) , 
back cont.act of ( EP ) relay,  ba ck contact 
of ( MPB ) relay , to ( RS-3 ) relay to batte ry  
on c am  " SS4-V-2" sequence switch . The 
operation of the ( RS-3 ) relay advan ce s the 
district e levator to the next incoming as 
hereinafter d e scribed , advances  the (R-3 ) 
sequence swit ch out o f  po sition 16 into 
pos it ion 1 ,  vh ere the ( CA )  key shou ld be 
no rmal in orde r to move the ( R-3 ) sequence 
switch into po s ition 2 .  As suming no fai l­
ure had occurred during supervisory relay 
te st po sition 16 , the operation of the 
( FO )  relay clo s e s  a c ircuit fro m  ground on 
the ( CA )  key no rma l ,  back contact of 
( OFL- 1 ) re lay make conta ct of ( OF )  
relay ( P )  cam , relay , (MPB ) relay , 
t�rough winding of ( RS-3 ) to cam ( V )  of 
sequence swi t ch to battery . The ( RS-3 ) 
relay operated ( a )  l o ck s  t o  ground on its 
a rmature unde r control of ( RS-4 ) relay 
( b )  operates the ( RS-2 ) relay from ground 
in the cam ( G ) , and ( c )  a dvan ce.a the (R-3 ) 
sequence swit ch to po sition 17 from 

on it s a rmature , cam ( B-3 ) , to the 
magnet . As the swit ch advanc e s  out 

of position 16-1/4 , the counting re lays 
and t he ( SO )  ( BO )  and ( FO )  relays re­
lease . The { R-3 ) se quence swit ch advances 
to po sit ion 1 fro m  ground the make 
contact of the ( ST )  key , cam to the 
( R-3 ) magnet . riS t he ( R-3 ) sequence 
switch pa s se s  through po s it ion 17 and 18 
a circuit is c losed  thro ugh c onta cts of 
cam (H ) to battery through winding of the 
( ST )  me s sage regi ster and ( 18-A C ) re sist­
an ce s  "AA "  wiring . The mes sage regi ster 
operates and re cords the number o f  suc cess­
ful t e st s .  

5 . 17 Supervisory Re lay Te st Figure B 

When f igure " B" is used the following 
action take s pla c e : 

In po sition 16 of the (R-3 ) sequence 
switch incoming superviso ry relay pulses 
are re ceived in the same manner a s  de­
s cribed above . Whe n six pulses have been 
rece ived by the te st circuit the ( BO ' ) 
and ( F0 1 ) relays wi ll operate . The ( BO ' ) 
relays in operat ing opens the t ip and ring 
permitt ing the incoming selector (A ) relay 
to relea se thus returning the incoming to 
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The ( RS-2 ) relay operating also con­
nect s ground to the primary winding of the 
( Tl )  relay . The ( Tl-1 ) relav who se holdin£ 
c ircuit was opened by the operat ion of the 
( RS-3 ) relay i s  now held operat ed through 
the make contact of the ( Tl )  relay to ground 
on the armature of the ( ZC )  relay . The 
function of these relays , as previously .de­
s cribed under paragraph " INCOMING BUS? TEST" 
i s  to t e st the next incomine trunk for busy 
condit ions . The district or offi ce selector 
advances to the next t runk as described 
under paragraph "Advancing Di stri ct or Office 
Selector" . · 

· 

5 . 19 Advancing D istri ct or Offi c e  
Selector 

In o.rder to t e st t he next trunk in the 
group of incoming c ircuit s ,  the distri ct 
elevator must advance one terminal . The 
( R-3 } swit ch in position l clo ses a circuit 
from through the make contact of the 

relav , cam (L-3 ) , contact of the 
( RS-1 ) relay , to battery through the inner 
winding of the ( RS )  relay and the out er 
winding of the ( RS-1 ) relay , operating the 
( RS )  relay . The ( RS-1 ) relay do e s  not re­
c eive suffi cient current to operat e at thi s 
time . The operat io.n o f  the ( RS )  relay con­
nect s ground through the c am ( Q-2 ) ( RS-2 ) 
relay operat ed , cam ( D -2 ) , cam ( J-lA ) , 
"TU-1" lead . to battery through the "UP" 
magnet in the district circuit , causin.e: 
the elevator to move upward . As the di strict 
elevator mov e s  upward , ground supplied 
through the "C" commutator brush and segment 
over lead "TC .. 111 cam ( K-lA ) , cam ( I-2 ) , make 
contact of the ( RS )  relay to batt ery through 
�he inner windin.e: of the ( RS-1 ) relay and 
out er winding of the ( RS )  relay , operat es 
the ( RS-1 ) relay , and holds the ( RS )  relay 
operat ed .  When the 11 UP11 magnet of the dis­
trict elevator carrie s  the "C" brush past 
the "C" commutator segment ground is re­
moved from the "TC-111 lead , releasing the 
( RS )  relay . The (RS-1) relay does not 
release , havin.e: lo cked through it s outer 
winding , cam ( L-3 ) ,  to ground on the ( RS-3 ) 
relay . The release of the ( RS )  relay oper­
ate s  the ( RS-4 ) relay , which locks to ground 
on the ( RS-3 ) relay . The operat ion of the 
( RS-4 ) relay opens the locking c ircuit of 
the ( RS-3 ) relay , which relea ses . The re­
lease of the ( RS-3 ) relav in turn relea ses 
the ( RS-4 ) , ( RS-2 ) and ( RS-1 ) relays . The 
release of the ( RS-2 ) relay opens the hold­
ing ci rcuit 'through the 1000 ohm winding of 
the ( TI )  relay , to t e st the incoming circuit 
for a busy condition . The routine ' te �t of 
the second incoming trunk in the group pro­
c eeds exactly like the fi rst trunk in the 
group and upon receipt of four O . K .  pulses , 
or a clo sure of ( CP )  and ( CP-1 ) relays . 
When ( CP )  key i s  operat ed the dist rict ele­
vator advanc e s  to the next trunk in the 
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group . This procedure i s  repeated until 
the overflow tenninal s of the first group 
are reached by the dist ri ct elevator . 

5 . 20 Overflow Pass By 

As it i s  nec e ssary to t e st the 
incomin.e: trunks in the remaining groups 
of the distri ct frame , the di stri ct ele­
vator must pa s s  by the overfl,ow t erminal 
to the first trunk in the next group . 
With t·he di stri ct elevator brushe s  rest ­
in.e: ' . upon t h e  overflow t erminal s ,  ground 
through the Z commutator segment and 
brush , over lead "TA-1" , cam ( N-lA ) , 
brush 4 and terminal 3 of the (DC ) swit ch , 
cam - ( P )  ( R-2 ) ,  operates the ( ZC) relay . 
The operation of the (ZC) relay connects 
ground through t erminal 3 and brush 3 
of the ( D C ) switch to the winding .of the 
( DC ) selector swit ch energizing the mag­
net whi ch steps the brush assembly of the 
(DC) swit ch . to t erminal 4 .  With the (DC) 
brush as sembly on terminal 4 ,  the oper­
at ing circuit of the (ZC) relay is 
opened , releasing the which con­
nect s ground through cam brush 1 
and t erminal 4 of the ( DC ) swit ch ( MPB )  
key and ( MPB )  relay , to the ( RS-3 } relay ,  
which operates . The ( RS-3 ) relay oper­
at ed , locks on it s own armature and also 
locks through it s make contact to ground 
on the break cont act of the ( ZC) relay ; 
The operation of the ( RS-3 ) relay in turn 
operat e s  the · ( RS-2 ) relay and closes  a 
circuit operating the ( RS )  - The 
operation of the ( RS )  and relays 
operat e the "UP" magnet of the di stri ct 
sele ctor circuit , moving the . distri ct 
elevator upwara to the fir st t erminal · of 
the next group in the same manner as the 
elevator was moved from one t erminal to 
another t erminal in the same group . Upon 
the operat ion of the ( RS-1 ) relay and re­
lease of the ( RS )  relay , as previously 
de scribed , the ( RS-4 ) relay operat e s , 
eomecting ground to the winding of 
the (DC ) selector magnet st epping the 
brush assembly of the ( DC ) swit ch to 
t erminal 5 .  

5 . 21 All the trunks in the second group 
are t e st ed in exactly the same 

manner as  the fir st trunk in the fir st 
group , and when the di strict elevator 
brushe s re st upon the overflow t erminals 
of the second group , the el evator i s  

' moved to t h e  fir st terminal o f  the 
third group in the same manner as just 
described . At thi s t ime , the ( D C ) brush 
assembly is rest ing on terminal 7. This 
pro cedure i s  repeat ed unt il all the 
trunks in the nine . conse cut ive groups 
have been t e st ed .  The brushe s of the 
distri ct elevator are then rest ing upon 
the overflow t erminals of group 8 and 
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(W-lA ) ,  and earn ( C ) , to the ( R-lA ) magnet , 
advancing the switch t o  position 8 .  The 
( A )  cam carries the switch to po sition 10 . 
In position 10 , the same on ·the 
( CON ) relay, through cam and cam 
( B-lB ) advances  the ( R-lB ) swit ch to posi­
tion .8 . In po sition 2 ,  the fourth selector 
circuit is test ed for a busy condition over 
leads ( TJ-4 ) and ( TK-4 ) . From this point 
on the test circuit functions as described 
for the first di strict elevator . 

5 . 27 Use of Second District Switch 

If all the incoming selector circuit s 
have not been t est ed by the time the ( D -A )  
Sldt ch one revolut ion , a second 
swit ch i s  required . When the brush 
assembly of the ( DA )  swit ch rests  upon 
terminal 21 , a circuit is  clo sed from 
ground on the ( RN-1 ) relay ( RN )  relay con­
tacts ( ST )  key brush 6 and t erminal 21 of 
the ( DA )  switch to  the ( TRA ) relay which 
operates . The {TRA ) relay operated , ( a )  . 
locks over lead ( BG-2 ) ,  ( RN )  and ( CON )  re­
lays operated , ( b )  closes  ground through 
it s make contact , " N" terminal and brush l 
of the (DB ) swit ch , t erminal 21 and brush 
l of the ( DA ) ' swit ch , contact of the ( TRA ) 
relay , to the ( D B ) selector magnet , st eppin� 
the brush assembl y  of the ( DB )  switch to 
terminal 1 .  From this point the automat ic  
test of  the incoming selector circuit s as­
sociat ed with thi s  D 'swit ch is  comple ted in 
a manner similar to that described for the 
first D swit ch .  When the brushes of the 
(DB ) swit ch rest on terminal 21 , and there 
are further incoming selector circuits  to 
be test ed , a third swit ch ( DC ) ( not shown ) 
is required . This switch i s  moved off-normal 
in exactly the same manner as the (DB ) 
switch was stepped to t erminal 1 .  

5 . 28 Conclusion of  a Routine Test 

After a t e st has been made upon all 
the incoming sele ctor circuits ,  ground i s  
connected from the ( RN-1 ) relay thru the 
( RN )  relay , ( ST )  key "AB "  option , brush 6 
and terminal 21 of  the last D swit ch unit 
in the equipment , to the ( EC )  lamp , which 
light s "N" option . When only one district 
swit ch is used the above c ircuit in addition 
passes thru the ( R-lA ) switch at cam ( W ) , if 
this switch is normal , ( 11M11 option ) .  This 
signal lamp , indicates  that the end of a 
complet e routine t e st has been reached , and 
if another cycle is not desired , the ( RN )  
key i s  operat ed , and the ( ST )  key released . 
The operation of the ( RN )  key closes  a cir­
cuit to the ( RN-1 ) relay whi ch operates and 
locks to ground on t he ( RN )  relay , and also 
through terminal 21 and brush 5 of the DA 
swit ch , to ground on the ( PC )  key . At thi s 
time the ( R-3 ) and ( R-2 ) swit ches are re­
turning to normal as described under para­
graph "District "  or "Office Elevator Re­
turned to Normal" . If any "D" swit ch i s  
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not resting on t erminal 2 1 , it is ad­
vanc ed to that t�rminal by a circuit from 
ground on cam ( H2 ) , swit ch normal , thru 
the ( ST )  and ( RN) keys , 11U11 key:s , t ermi­
nals and brush Hl of the ( D ) switch to 
t erminal 21 , ( TRA )  relay , operated STP 
magnet associat ed therewith to battery . 
The STP magnet operate s  and releases 
until the brush assembly rests on t ermi­
nal 21 . With the ( ST )  key normal ( a )  
the operating circuit for the ( ST � and 
( CON ) relays are opened , but these  re­

are lo cked under cont rol of cam 
o f  the connector switches and ( b )  a 

c ircuit i s  clo sed from ground through 
cam ( T-2 ) cam ( B ) of the off-normal con­
nector swit ches to battery through their 
respective ( R )  magnets , restoring the 
connector swit ches to normal , when the 
( R-2 ) swit ch enters posit ion 9 to 10 or 
18 to 1 .  When the ( R-1 ) swit ches return 
to normal', the ( CON ) and ( ST )  relays re­
lease . When all the 11D 11 swit ches  are 
resting on their 21st terminals ,  the 

RN ) is  restored to  normal . With 
the key normal , the ( RN )  and ( TRA )  

release . The release of the 
relay closes  a c ir cuit from ground 

through the cont acts of the ( PC )  
brush 5 and t erminal 21 of the 
switch , break contact of the ( TRA )  relay , 
to the ( D -B ) selector magnet , stepping 
the brush assembly of the ( D-B ) switch to 
t.he next or normal terminal , and closes  
a c ircuit from ground , ( RN )  key normal , 
( RN-1 ) relay operated terminal 21 and 
brush 1 of the ( D -A ) switch , break con­
tact of the ( TRA ) relay , to the ( D-A ) se­
lector s��t ch , stepping the ( D-A ) swit ch 
to it s normal t erminal . As  the ( D-A ) 
swit ch advances  from terminal 21 , the 
holding circuit of the ( RN-1 ) relay is  
opened , releasing the ( RN-1 ) relay . This 
completes  a single routine test . 

5 . 29 Test of a Particular Incoming 
Group 

In order to enable the test man to 
make a t e st upon a parti cular group of 
incoming selector ci rcuit s ,  a chart is  
provided showing the groups of incoming 
trunks available to a brush on a di st rict 
frame ; and also it shows what keys to 
operate in conj unction with the ( PC )  kev 
to cause a "D" swit ch to step to a t ermi­
nal which permit s  the test of a particular 
group of trunks . 

5 . 291 Assume that the group to  be  t ested 
is  reached by a di strict sele ctor 

associated with the ( D -B )  swit ch , and 
also requires the use of a third connector . 
Further assume that the cross-connection 
scheme applies to the ( D-B )  swit ch as well 
as the ( D -A ) S\dtch . If it is desired 
to t e st a single group of trunks appear­
in� in the 8th district frame , the P C  
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kev must ·be  operated first . Then in the 
unit s { U )  row, key 7 ;  in the second row, 
the tens { T )  kev and the ( TWB )  key ; in 
the group number ( GN )  row, key 7 ,  and in 
the overflow count ( OC )  row,  key 1 ,  after 
which ( ST )  key is  depressed .  With these  
keys depressed the  brush assembly of the 
( D-B ) swit ch steps to t erminal 18 , caus­
ing an elevator on the 8th district frame 
to t e st the 8th group in the 4th bank of 
the selector . Thi s will ne ce ssitat e the 
use o f  connector #3 ( not shown ) ,  which , 
however , is  entirely similar to connector 
#2 . For clearnes s , the ( T- 5 ) leads  of the 
second connector will be  used to represent 
the ( T -8 )  leads of the third connector . 
After testing the 7th group , the di strict 
elevator returns to normal upon stepping 
to the overflow t erminal s .  

5 . 30 Distri ct Selection 

The operation of the ( ST )  key closes  
a circuit , operating the ( ST )  relay . The 
( ST )  relay operated , connects ground 
through its make contact , contacts of the 
( TWD )  ( TWC ) keys and ( TWB )  key , over lead 
( cco1 J , to the ( TRA ) relay , the 
relay . The operation of the relay 
connects ground through 11 N11 t erminal and 
brush 1 of the ( D -B )  swit ch ,  over l ead 
( BA-1 ) ( TWB ) key , ( TWC ) and ( TWD )  keys , 
N t erminal and brush 1 of the CD-A ) swit ch , 
( TRA ) relay , the selector , (D-B ) 
stepping the b rush assemblv - of the 
swit ch to t erminal 1 .  With the ( D -B )  
switch on terminal 1 ,  ground through the 
( PC )  key , cont acts of units keys 0 to 6 ,  
inclusive , over leads l t o  7 ,  through the 
1-7 contacts and brush l of the ( D -B ) 
swit ch , lead ( BA-1 ) ,  ( TWB ) key , ( TWC ) and 
( TWD )  kevs , normal contact and brush 1 
of the (D-A ) switch , ( TRA )  relay , to the 
( D -B )  magnet , which steps the brush as­
sembly of the { D -B )  switch to t erminal 8 .  
The tens ( T ) key operated closes a path 
permitting the ( D ) swit ch to st ep by the 
unit s terminal associated with the oper­
ated ( U )  key and to pro ceed to the t ens 
terminal associat ed with that key . With 
the ( D )  swit ch resting on t erminal 8 ,  the 
operating circuit for the ( D -B )  magnet is  
from ground throueh the ( PC )  and ( T )  keys , 
make contact of  unit s kev 7 ,  over lead S ,  
terminal 8 and brush 1 o f  the ( D -B ) swit ch 
lead ( BA-1 ) , ( TWB )  and ( TWC ) and ( TWD )  
keys , t erminal 11 N11 and brush 1 of the ( DA )  
swit ch , ( TRA )  relay , to  the magnet step­
ping the ( D -B )  swit ch to t erminal 9 .  
Terminals 9 to 17 inclusive of the ( D -B ) 
swit ch are connected over lead s  9 to 17 , 
inclusive , t o  ground on the make contact 

· or the ( PC )  key through the associated 
unit s kevs , therebv st epping the brush as­
sembly of the ( D -� )  swit ch to t erminal 18 . 
When the ( D -B )  swit ch st ep s to po sition 
18 , the operating circuit of the (D-B )  

magnet over lead 18 i s  opened at the con­
tacts of unit s key 7 ,  stopping the move­
ment of the ( D-B ) swit ch . The removal 
of ground from the t erminal 18 of the 
1 D -� )  swit ch allows the ( T ) relay t o  
operate from ground on ( ST )  relay . The 
{ D-B ) magnet doe s  not operate in series 
with the high resistance of the ( T )  relay . 
The (T) relay operated in turn operates  
the  ( CON ) relay . The ( CON ) relay operated , 
operates the ( RN )  relay . 

5 . 31 District Connector Selection 

With the ( D-B ) swit ch re sting on 
terminal 18 a circuit is al so closed from 

the make cont act of the  
relay , key operat ed , brush 6 

and t erminal 18 of the  ( D -B ) swit ch 
cross-connection of  t erminal strip i ,  
over a lead ( not shown ) arid lower out er 
contact of  cam B on the third connector 
switch to battery through the { R-lC ) 
magnet ( not shown ) advancing the third 
connector to posit ion 4 .  Having as sumed 
that conne ctor #2 and the "T-511  leads 
were repre sent ing connector #3 and the 
"T-811 leads the circuit operating the 
third connector magnet may be traced over 
lead 5 from t erminal strip 6, a�d the 
lower out er contact of cam ( B ) , to battery 
through the R-lB magnet . With the .con­
nector in po sition 4 ,  the 8th district 
selector a ssigned for test purposes  i s  
test ed for a busy condit ion . When the 
district selector circuit become s idle 
or if it is  idl e ,  the connector swit ch 
mov e s  to po sition 5 ,  in which po sit ion 
this circuit is connected to the district 
elevator . 

5 . 32 District Brush and Group 
Selections 

Sequence swit ch R-2 advance s  to  posi­
tion 2 and then to  position 4 in the same 
manner as described under paragraphs  5 . 2  
and 5 . 3 .  In position 4 ,  the district ele­
vator is  moved upward for district brush 
sele ction , sele cting brush 4. Upon re­
c eipt of the fifth pulse transmitt ed bv 
the 11A11 commutator brush and segment in 
the district , the R-2 swit ch advance s  to 
po sition 5 ,  and then to po sition 6 in the 
same manner as heretofore described . In 
position 6,  the district elevato r moves 
upward for group sele ction . Int ermittent 
ground is connected over the ( TB )  lead , 
through the cont act s of cam { L )  on the 
conne ctor , cam ( M-2 ) , break contact s of 
the ( GN )  keys 9 and 8 ,  make contact of  
the  ( GN )  key  7 ,  break cont act of counting 
relay ( 7 ' ) to battery on cam ( U )  through 
the winding of counting relay ( 7 ) ,  oper­
at ing the relay . When " E" option is used 
the circuit for the "TB" lead during dis­
tri ct selection is  connect ed thru 
the of cam L on the connector 
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cam ( M-2 ) , thru contact of ( BC )  key normal , 
break contacts of the ( GN )  keys 9 and 8 
make contact of  ( GN )  key 7 to countine re­
lay . When ground is removed from the ( TB )  
lead , relay ( 7 ' ) operate s  and lock s .  Upon 
rec eipt of the seventh pulse ,  counting re­
lay ( 1 1 ) operates and locks . The operation 
of count ing relay (l') transfers the puls­
ing circuit to the (0)  and ( O ' ) relays 
through c am ( K-3 ) .  The circuit for the 
eighth pulse is the make contact 
or count ing relay cam ( K ) , winding of 
the ( 0) to battery on cam (U), oper­
ating the relay . When the "B" brush 
on the district elevator breaks contact with 
the eighth metal segment , the ( 0'  ) relay 
operat e s  and locks . The operation of the 
( O ' ) relay advances the R-2 swit ch to posi­
t ion 7 ,  from ground through the ( PC )  key 
and cam ( R-2 ) . When "E" option is used the 

· operat ion of  the ( O ' ) counting relay ad­
vances  the R-2 swit ch to position 7 directly 
and not through the ( PC )  key normal . The 
( PC )  key operat ed closes a circuit which 
operates  the ( PC )  relay . The ( PC )  relay 
operated short-circuit s the ( PB )  relay , in 
order to prevent the ( R-3 ) relay from operatr 
ing , connect s ground t o  the ( OC )  keys re­
moves  ground from the armature of the · ( RS4 ) 
relay and also connects ground to the arma­
ture of the ( T I ) relay preventing it s re­
lease . With the ( PC ) key operat ed and the 
( R-2 ) switch in po sition 7 the t est circuit 
c annot advance until the ( PC ) key is re­
leased . The ( PC ) key released releases the 
( PC )  relay whi ch remove s  the from 
the secondary winding of the relay and 
connect s the same winding to the sleeve of 
the incoming under t e st .  If the sleeve of 
the incoming is idle the ( T I ) relay releases 
and in turn closes a circuit for operating 
the ( TI ) relay . If the incoming challenged 
is busy the ( T I ) relay remains operated 
when the ( PC )  key is released and if the 
( APB ) key is  normal the test circuit will 
remain in this po sit ion Unt il the ground is 
removed from the sleeve . 

5 . 33 Setting District Control Switch 

When the ( R-2 ) switch ent ers po sit ion 
3 ,  the ( DC ) swit ch is stepped according to 
the ( OC )  key operat ed . A circuit then is  
clo sed from ground t hrough cam ( E-2 ) , break 
contact and winding of the ( DC ) selector 
magnet , to batt ery , successively operating 
the selector magnet until it is  shunted by 
ground over one of the leads to arc 2 of 
the ( DC ) swit ch . Having operat ed ( OC )  key 1,  

· the ( DC )  swit ch st eps until t erminal 19 is  
reached . Ground through the make contact 
of the ( OC )  key l ,  over lead 11 1 11 , terminals 
19 and brush 2 of t he (DC ) swit ch ,  cam ( 0 ) , 
to batt ery through the 44-A resistance , 
shunt s the winding of the magnet , t hereby 
preventing it s operat ion . When the ( R-2 ) 
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switch advances  out of position 6-J.A., 
ground is removed from both sides of the 
stepping magnet . When "E" opt ion is  used 
the ground fo r t he ( OC )  key is furnished 
from a . make cont act ·of the (PC ) relay . 

5 � 34 T e st of Trunk Group 

In position 7 of the t e st of the par­
ticular group of incoming trunks pro ceeds 
in the regular manner as described under 
" ROUTINE TEST" until the district elevator 
is stepped to the overflow t erminal . 
Ground is then connected over the ( TA )  
lead , brush 4 and t erminal 19 o f  the ( DC ) 
swit ch , cam ( P ) ,  to the ( ZC )  relay , oper­
ating the relay . In position 7 ,  a cir­
cuit i s  al so closed from batt ery through 
cam ( V ) , 149C interrupter , to ground 
through the windings of the key release 
magnet s ,  releasing the ( U ) , ( GN )  and ( OC )  
keys . When "E" i s  used the ground 
for the ( GN ) , keys is furnished from 
the ( BC )  key normal . The operation of 
the ( ZC )  relay performs the same func-
tion as heretofore described re storing 
the dist rict el evator to normal and ad­
vancing the ( DC ) switch to terminal 20 . 
From this point the ( DC ) swit ch and ( R-2 ) 
switch are re stored to normal as hereto­
fore describ ed .  As sequence swit ch ( R-2 ) 
passes through po sitions 8-3/4 to 9 ,  a 
circuit is  clo sed from ground on the ( ST )  
key , through cam ( S ) , ( TRA ) relay t o  the 
( D -B )  magnet , advancing the ( D -B ) swit ch 
to terminal 19 . The c ircuit is  restored 
to normal by the ( RN )  key and 
releasing the and ( PC ) keys . The 
operation of t he ( RN )  key closes a circuit 
operating . the ( RN-1 ) relay which lo cks , 
The release of the ( ST )  key closes a ci r­
cuit from ground through the break contact 
of the key , cam ( T-2 ) , and cam ( B ) , to 
batt ery through the ( R-lC ) magnet of the 
third connector ,  advancing the swit ch to 
position 8 ,  the ( A )  cam carrying ti to 
position 10 . As  the ( R-lC ) switch enters 
its normal position , the ( ST )  and ( CON ) 
relays release . From thi s  poi.nt , the 
circuit is  re stored to normal as hereto­
fore described . 

5 . 3 5  Overflow While Final Hunting 

Should the incoming sele ctor c ircuit , 
while hunting a final trunk find all the 
final selector circuit s busy , it will 
travel to the top of the group and rest 
upon the overflow terminals .  Sinc e the 
sleeve t erminal of the overflow t erminals 
is  always open , the line relay in the in­
coming release s ,  causing the incoming se­
lector circuit to advance to a po sition 
where battery is connected through one 
winding of the line relay to the ring of 
the incoming trunk , the ( TR )  lead 
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Q-3 , to ground on the ( ST )  key . At the 
next make of the int errupt er contact s the 
winding of the ( W )  relay and 190 ohms of 
the ( Z )  relay are short-circuited by ground , 
releasing the ( W )  relay .  The ( Z )  relay is  
held operated from ground through the con­
tact s of the int errupter , ( TA )  relay , ( Z )  
relay , to battery through it s 450 ohm wind­
ing . A circuit is  now closed from ground 
through the int errupter , the ( TA )  relay , 
( Z )  relay , terminal l and brush 3 of the 
( TA )  svrit ch , operating the magnet . At the 
second break of the int errupt er the holding 
circuit for the ( Z )  relay and the operating 
circuit of the ( TA )  magnet are opened , re­
leasing the relay and magnet , st epping the 
brushe s o f  the ( TA )  swit ch to the next t er­
minal . Upon the next , or third make of the 
int errupt er the ( W )  relay reoperat ed ,  repeat ­
ing the above de scribed cycle again . If 
either the distri ct elev ator or the incomine 
selector circuit is  kept busy on routine 
traffic sufficiently long to prevent the com­
pletion of the incoming t e st s  in the 
interval as det ermined by the Telephone Com­
pany , the ( TA )  swit ch advance s  to terminal 
22·. With the brush assembly of the swit ch 
re sting on terminal 2 2 , ground through the 
make contact of the ( TA )  relay , brush 2 and 
t erminal 22 of the ( TA )  switch to  battery 
throligh the alarm circuit , operates  the 5C  
alarm me ssage regi ster  and light s a 
lamp located on t e rminal 22 until the 
key i s  operated . The operation of the ( TA )  
key releases  the ( TA )  relay . The release 
of the ( TA )  relay closes  a circuit from 
ground through terminal 22 and brush l of  
the  ( TA )  swit ch , to the  ( TA )  magnet j stepping 
the ( TA )  switch to normal . The ( TA relay 
reoperat e s .  With the ( T A )  swit ch at normal , 
over the same circuit as it init ially oper­
at ed and locks to the ( T A ) key starting 
another timing interval . Should the t e st on 
an incoming selector circuit be completed 
before the ( TA )  swit ch completes  a revolu­
t ion , the holding c:i. rl: '  :i t  for the ( TA )  relay 
i s  opened when swit ch ( R-3 ) advances 
out of position re .: easing the ( T A )  relay . 
The release of the ( TA ;  relay advances  the 
( TA )  switch to normal by means of a ground 
on it s break contact through the cont acts 
of arc l of the ( TA )  swit ch to battery thrwgh 
the break contact and winding of the magnet . 

5 . 37  Timing Feature - Figure 2 

In offices  where Fig . 2 i s  used , two 
time alarm circuit s are provided . These 
c ircuit s are designat ed as the " Busy Time 
Alarm" and the "Trouble Time Alarm" . The 
busy time alarm functions in the same manner 
as the single t ime alarm described in para­
graph 44 , except that t h e  operat i ng ci rcu it 
i s  traced through the break contact of the 
( TR )  relay and the winding of the ( BY )  
relay . When an incoming selector i s  sei zed , 
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the ( TR )  which i n  turn 
releases the relay and operat e s  the 
( TBL ) relay . The (BY )  relay released , 
disconnects  the interrupter pul ses from 
the busy time alarm stepping magnet , dis­
conne ct s the ( BY )  and 5C  message 
regi st er ' from the time alarm swit ch 
and re store s  the ( BY )  switch to normal 
from ground on it s break cont act . The 
( TBL )  relay operated ,  connect s the inter­
rupter pulses to the stepping magnet of 
the trouble alarm swit ch , al so associates  
the  5C  message regi ster and ( TBL )  lamp 
with thi s  swit ch . If the test circuit 
encount ers trouble the ( TA )  key is oper­
ated , which when operat ed operates  the 
( TBL-1 ) relay . The ( TBL-1 ) relay oper­
ated locks to  ground on ( Q )  cam of the 
( R-3 l switch , release s  the ( TBL ) relay , 
disconnect s the interrupt er and opens the 
circuit through the ( TBL )  lamp and 5C 
message regist e r .  When the t e st circuit 
is re stored to normal , or the ( R-3 ) swit ch 

to it s normal ( TBL-1) 
relay releases . When Figure B is  used 
the trouble and busy alarm circuits func ­
tion the same as described in Figure 2 
with the exception that the ( TA )  key is  
locking and that the circuit for oper­
ating the ( RS-3 ) rel ay is connected 
through the normal contact o f  t his key 
for the purpose of inserting the trouble 
alarm circuit when testing . 

5 . 38 Return to  Normal 

When it is desired t o  restore the 
t e st circuit to normal at any time , the 
( RN )  key is operat ed and the ( ST )  key 
is  released . Upon the completion of the 
test on the last incoming sele ctor under 
t e st , ground on a normal c ontact of  the 
( ST )  key advances the ( R2 )  sequence 
swit ch from po sition 7 thru the �U3 ) cam 
in po sit ion 18 Fig . A or Fig .  B .  The c ir­
cuit advances from position 8 as hereto­
fore described and in po sition 9 ground 
on cams ( G2 ) and ( F2 ) advanc e s  the ( DC ) 
switch to normal . Ground on the back 
contact of relay ( ZC )  advances  the ( R2 )  
swit ch to position l thru cam ( 12 )  and 
the ( DC ) switch normal . The circuit from 
this point on , funct ions the same as de­
scribed under paragraph " Conclusion of  
a Routine Test" . 

5 . 39 Control Advanc e  ( CA )  Key 

If trouble develops in either the 
test circuit it self , or  in the incoming 
sele ctor circuit under t est ( See also 
under " Overflow While Final Hunting" ) ,  
the t ime alarm lamp wi l l  light as de­
scribed und er "TIMING FEATURE" . If after 
the ( TA )  key is operated , the t e st 
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c ircuit doe s  not cont inue its functions 
the ( CA )  key is operat ed .  The operation 
of  the ( CA )  key closes  a circuit from 

its make contact s ( a )  to the 
relay , to c am ( C )  and ( R-3 ) 

advancing the Sh�t ch to posit ion 16 , 
to the ( SO )  relay and contact s  of cam ( I ) , 
operating the ( SO )  relay , which locks through 
it s make contact in serie 's with the windings 
of the ( FO ' ) and ( BO ' ) relays in parallel . 
The operation of  the ( CA )  relay opens the 
"T" lead to the incoming selector c ircuit 
under t e st .  The ( R-3 ) swit ch remains in 
po sition 1 6  unt il the ( CA )  key is released . 
The release of the ( CA )  key remove s  ground 
from one side of  the ( FO ' ) and ( BO ' ) re­
lays , allowing them to  operat e .  The oper­
ation of the ( BO ' ) relay performs no useful 
functions at thi s time . The operation of 
the ( FO ' ) relay advances  the ( R-3 ) swit ch 
to position 17 , as described under " OVER­
FLOW WHILE FINAL HUNTING" . The swit ch i s  
advanced t o  position 1 by ground o n  the 
cont acts of the ( ST )  key ,  through cam ( B )  
to  the ( R-3 ) magnet . In position 1 the 
t est upon the office  selector circuit s 
starts anew , providing there i s  no trouble 
in the test circuit it self . 

Should· trouble d evelop when making 
"Polarity and Continuity Test s" the opera­
tion of the ( CA )  key will cause  the test 
c ircuit to function to  advance to the next 
Incoming Selector Circuit . 

Advancement of Test Sequence 
Swit ch by ( CA )  Using Figure B 

In case t he t e st sequence swit ch 
stops in any po sition between 1 and 15  and 
in 17 due to a failure of the test circuit 
it self or the incoming under test , the 
( CA )  kev is  used to advance the test cir­
cuit to  a position where a retest may be 
made or to a po sition where the test circuit 
may advance to the next incoming t o  be 
tested . The of the ( CA )  key will 
cause the relay to operat e .  I f  the 
( R3 )  sequence swit ch is stuck in position 1 ,  
the ( CAl )  relay operated operates  the ( CA2 )  
relay through cam ( VJ ) which locks on it s 
secondary winding to ground on the start 
key through cam ( Q3 )  and front co ntact of  
the  ( TR )  relay . Upon the  release of the 
( CA )  key the ( CAl ) relay releases and 
ground from it s back contact i s  connected 
through a make cont act of the ( CA2 ) relay , 
make contact of the ( T R )  relay through c am 
CJ advancing the R3 sequence swit ch to 
posit ion 2 .  In position 2 of the ( RJ )  se­
ouence switch aft er the ( CA )  key operation 
out of po sition 1 ,  the t e st circuit should 
start fun ctioning in the usual manner . If 
trouble is encountered during the t ime the 
( RJ )  sequence switch is in any position 
between 2 and 15 the ( CA )  key is  operated 
again . The ( CA )  key operat ed ,  operates  the 
( CAl ) relay and in turn operat es the ( CAJ ) 
relay through cam ( V3 )  which locks t o  

ground o n  cam ( XJ ) .  Ground on the ( YJ )  
c am  through a make contact of the ( CAJ ) 
relay through cam ( CJ )  advanc e s  the ( RJ )  
sequence swit ch to position 1 6 .  If the 
( CA )  key is not released when the RJ 
sequence  swit ch reaches  position 15 ground 
of the ( CAl ) relay operat ed i s  connected 
through cam VJ in positions 15/16 to wind­
ing ( SO )  counting relay to battery . The 
( SO )  relay operat es  and shunt s the ( FO ' ) 
and ( BO ' ) relays . When the ( CAJ )  relay 
operated ground was connect ed through a 
make contact of  the ( CAJ ) to the 
windings of the ( FO ' ) and relays . 
Upon. the release of the ( CA )  key the 
( CAl ) relay releases and removes  the 
ground from t he winding of the ( SO )  relay 
permitt ing the ( FO ' ) and ( BO ' ) relays to 
operat e . If the ( CA )  relay is released 
before the  ( R3 )  sequence swit ch reache s 
position 16 the circuit to the ( SO )  relay 
will be open but the circuit to the ( FO '  ) ,  
( BO ' ) and ( SO )  relays remain closed permit­
ting them to operate as so on as  the ( R3 )  
sequence s�dt ch reach position 16 .  With 
the ( FO ' ) and ( BO ' ) relays operated , the 
( CA )  key relea. sed , on the back 
cont act of the relay is  conne. cted 
to the armature of the ( FO )  relay through 
a make contact of the ( CA )  relay which 
is  operated to ground on the make contact 
0£ the ( CAJ ) relay . The ( R3 )  sequence 
swit ch advance s  from po sition 16 in the 
regular manner . If the ( R3 )  sequence  
swit ch fails to  advance from position 17  
due to a trouble cond it ion the  ( CA )  key 
is operat ed agai n .  The ( CAl ) oper­
ates  and in turn operates the relay 
which locks to ground cam ( X3 ) from bat ­
t ery through it s secondary winding . The 
release of  the ( CA )  key releases  the 
( CAl ) relay which connects ground from 
it s back contact , make contact of the 
( CA-2 ) relay through cam ( C-3 ) 
the ( R-3 ) sequence swit ch to position 
In position 18 the ( R-3 ) sequence switch 
advances  to position 1 from ground to the 
( ST )  key to the ( R-3 ) magnet through cam 
( C-3 ) .  With the ( CA-3 ) relay operated 
the tip and ring is short ed to the incom­
ing through cam ( W-J ) for the purpose  of 
advancing the incoming to normal . Where 
11 AB11 wiring and apparatus are used , this 
short circuiting path is carri ed thru the 
normal contacts of relay ( TG2 ) . This will 
permit the ( A )  and ( D ) relays in the in­
coming circuit to release when relay ( TG2 ) 
operat e s ,  permitt ing the incoming t o  re­
turn to normal . When " Q" opt ion is  used 
the ( CA )  advanc es  the test ckt . to the 
next Incoming and blocks the t est ckt . until 
the ( CA )  key i s  released . 

5 . 41 Remot e Control Advance  - Figure B 

Asso ciated with the ( CA )  key is  a 
j ack which is located in the jack box 
at each incoming selecto r frame . By in­
serting a plug with the tip sleeve or 
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ring s l eeve s ho rt on i t ,  the ( CA-1 ) re lay 
wi l l  opera te and the a c tion tha t ta kes 
place the s ame as explained unde r 
" ADVANCEMENT OF TEST SEQUENCE SWITCH BY 
( CA )  KEY - FIGURE B" . The circ u i t  is so 
arranged tha t the repeat key mu s t  be oper­
a ted in orde r to use the remo te control 
fea tu re . 

5 . 4 2 Li s tening In Punchings - Figure B 

In the posi tion 16 of the R-3 s e ­
qu ence swi tch ( ringing and superv i sory re lay 
te s ts ) a pair o f  terminals is conne c ted 
to the tip and ring of the te s t  c ircu i t  
through cam ( H3 ) .  The purpose of the s e  
termin a l s  i s  to dete rmine by the u s e  o f  

opera te un t i l  the fin a l  leave s posi tion 7 -1/4 
re l e a s ing the incoming (L ) re lay and c a u s ing 
the in coming to advance to "awa i ting s ende r" 
posi tion . The advan ce from p o s i t ion 1 2  to 
15 i s  in the u s u a l  manner . The con tinu i ty 
o f  the ring bru s h  is .  che c ked by the holding 
of the incoming ( L )  re lay during fina l bru s h  
s e l e c tion . In po s i tion 16 a circ u i t  i s  
c l o s e d  from ground o n  cam (X)  through a 
norma l  con t a c t  o f  the ( CA-3 ) re l a y ,  ma k e  
con t a c t s  o f  the k e y  to ba t te ry through 
windings of the ) ,  ( B0 1 ) and re l a y s  
cau s ing the i r  op e ra t 1on . The s e quence 
switch advan ces from thi s pos i tion 16 to 
norma l  in the regular manne r .  
5 . 431 I f  a parti cu lar c i rcu i t  ope ra tion i s  

re qu ired bru sh continu i t y  te s t , 
the ( GN IB )  and k e y s  are u s ed t o  s e rve 
the te s t  c i rcu i t  for " Group Numbe r "  and 
"overflow Coun t " firs t .  When the ( R2 }  s e ­
qu ence switch re a ches po s i tion 7 or 16 the . 

the k e y s  noted above s hould be re s e t  for in ­
coming bru s h  and incoming group s e l e c tions 
be fore the ( PC )  key is re l e a s ed . The re -
l f the ( PC )  key permits the tes t cir-

the telephone re ceiver the position o f  the 
mu l tiple test l ine circ u i t  during a 

trouble condi tion . The final mul tiple te s t  
line circ u i t  i s  a rranged to s end two differ­
ent ton e s  a t  di ffe rent s e quence swi tch 
posi tions whi ch a re connected through to 

ring of the te s t  circu i t . 

Continu ity Te s t  - Figure B 
/ 

' In orde r  to. ma ke a te s t  of the con -
tinu i t y  of the bru s he s  on the incoming 
s e l e c tor the ( BC )  key is opera te d . The 
ope ra tion o f  thi s k e y  in con j un c t ion wi th 
the ( GN- IB )  and ( OC - IG )  ke y s ,  wi l l  trans fe r  
the leads whi ch are conne cted t o  the coun t ­
ing re l a y s  for incoming bru s h  and incoming 
group s e l e c tors to any de s ired s e t  o f  
counting re l a y s  so tha t a n y  in coming bru s h  
ma y be . conne c te d  in a n y  corre sponding in ­
coming mu l tiple bank group . Du ring the 
circ u i t  opera tion of the bru sh con tinui t y  
te s t  the (R-2 ) s e quence swi tch func tions 
the same as on a regular te s t .  The ( TG )  
te s t  i n  po s i t ion 1 o f  the (R-3 ) s e quence 
swi tch i s  also the same except tha t the 
timing interv a l  is cancelled by the ( BC ) 
key . In posi tion 2 ( Incoming bru s h ) the 
gro und from c am G-3 thro ugh the ( STP ) re l a y  
con ta c t  a n d  ( F-3 ) c a m  make con ta c t  wi th the 
( BC )  k e y  throu gh con ta c t s  of a {GN IB ) k e y  
ope rated,  opera te s the de s ired counting 
re l a y  for incoming brush s e l e c tion . The 
same a c tion t a k e s  place in po s i t ion 4 
( incoming wi th the excep tion tha t 
the k e y s  are u s e d . In po s i tion 6 
( final bru sh s e l e c tion ) the conn e c tion i s  
trans fe rre d to coun ting re lay # 1  ( AQ )  op ­
tion or counting re lay 5 ( AR )  option . 
In thi s wa y the continu i ty o f  the tip bru sh 
is ins u re d  s in c e  a fa l s e  ground on the tip 
wou ld cause the te s t  circ u i t  to block in 
p o s i t ion 6 due to only one pair o f  coun t ing 
re l a y s  being opera te d . After the s e l e c t i on s · 
are made the te s t  circ u i t  advance s thro ugh 
positions 7 to 1 2  o f  the ( R3 )  swi tch by 
ground from the ( BC )  key . As the ( R3 )  switch 
advance s to p o s i tion 1 2  the fundamental "T" 
and "R" leads a re he ld open at the ( BC )  key . 
When the ( R3 )  swi tch rea ched posi tion 1 2 ,  
the fundamental " T "  and "R" leads are c l o s e d  
through t h e  ( STPl ) re lay cau s ing the fin a l  
( in fina l t e n s  s e l e c tion po s i tion ) to g o  to 
t e l l - ta l e . The ( STPl ) re lay doe s  not 
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func tion in the u s ual manne r .  
Whe re i t  i s  de s i red to b y -pa s s  c ros s ­

ar termin a l s  when ma king bru sh 
con tin u i t y  te s t  5 and option " AY" i s  
provided . Ke y ope ra ted . opera te s  re ­
l a y  ( XBP ) and ( XBPl ) which ground 
cro s s ba r  termin a l s  a t - the ' dire c t ing s e l e�tor 
block ca u s ing the te s t  circ u i t  to b y -pa s s  
the cro s sbar incoming s . __ · 

5 . 4 4 Bru sh Con tinu i t y  Re te s t  ( Figs . 4 and B) 
When the BC and BCR k e y s  are operated 

the te s t  circ u i t  wi ll re lease a u toma t i c a l l y  
a n d  app l y  a s ingle repea t  te s t  i f  the in ­
coming s e l e c tor under tes t  is picked in an 
off norma l posi tion or if the incoming 
s e l e c tor under te s t  fa i l s  for an y rea s on 
du ring the bru s h  con tin u i ty tes t .  This tes t  
i s  made t o  p revent the te s t  circ u i t  from 
bloc king wi"al i t  encoun ters an incoming 
s e l e c tor in an off norma l  position , during 
the bru s h  continu i t y  te s t ,  and to res tore 
o f f  norma l  incomings a u toma tically . 

When an s e l e c tor under te s t  
fails  for an y rea s on the brush con­

tes t ,  the TBL s e l e c tor wil l  advance 
to 3 ,  

I
' 1 1 ,  1 5  or 19 under con trol 

o f  trouble t ming interrupte r .  When the 
TBL s e l e c to r  rea che s one o f  the above 

re lay BCR Re lay 
opera te s  CAl ) .

( 
If

) is in the CA2 
re lay and the swi tch i s  ad­
vanc1d 2 in ch posi tion the 1CA3 and re l a y s  the 

BCR re l a y  re lea s e s . the swi t ch 
n posi tions 2 to 17 the of the 

C Al re l a y  c a u s e s  the to func tion a s  
de s cribei i n  the paragr�ph " Control 
Adv ance k e y " ,  the re lay func tion s  
a s  the ( k e y . The B Rl ope ra ted 
l o c k s  unde r contro l  o f  the re lay norma l 
and the BCR2 re lay opera ted and the 
REP re l a y  and re l e a s e s  the BCR The 
operation o f  re l a y  REP causes  the to 
advance as de s c ribed in paragraph 5 . 47 
covering rep e a t  t e s t s  - Fig . B .  Re l a y  BCR 
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does not r e l e a s e  t i ll past pos .  2 so t hat 
CAl remains operated to operat e  the 
relay i n  po sition 2 .  The ( BCR ) relay 

i s  made slow release to insure that the CAl 
relay wi ll operat e . When the RJ switch 
reaches position 16 , the CA relay wi ll 
o perate and in turn o perate relay BCR2 . Also 
i n  po sition 16 , the TG2 , TGJ and TG4 relays 
will o perate under control of the interrupter 
as described i n  paragraph 5 . 17 to re store the 
i ncoming selector to n.ormal .  The operation 
of the TG4 relay will advance the RJ swit ch 
to po sition 17 which in turn will release 
t he TG4 and BCR2 relays . The BCR2 relay is  
s low release to insure that the TG4 relay 
wi ll release before the BCR2 relay releases 
thus prevent opening the locking circuit of 
the BCRl relay and cause it s false release . 
The RJ swit ch then advances  to position 1$ 
and to 1 on a retest call . A seco nd brush 
continuity t e st is  then made on the same i n­
c oming selector . If the i nc oming selector 
performs sati sfactori ly on the second test , 
the test circuit wi ll advance  as described 
in paragraph 5 . 4J coveri ng the brush cont i ­
nuity t e st and wi ll advanc e to  t h e  next i n­
coming selecto r .  The BCRl relay wi ll re­
lease when the TG4 relay operates . If the 
i ncoming selector fai ls on the second BC 
Test , the test circuit wi ll blo c k ,  and the 
TBL sele ctor wi ll .advance to position 4 ,  $ ,  
12 , 16 or . 20 t o  operat e the time alarm . The 
BCR relay cannot operate on  the second t est 
c all as the TBL selecto r  pas ses positi ons 
J ,  7 ,  1 1 , 15  or 19 because i t s  circuit i s  
open at the o perated contact o f  the BCRl 
relay .  

5 . 45 No Capacity Key - Figure B 

With "F" o ption with thi s key normal 
a . J  MF condenser is bridged across the 
TT&TR leads to test the release of the ( L ) 
relay during selections . With the key 
o perat ed this capacity is removed with "G" 
wiring and Fig . J and the key normal , an 
artifi cial cable loop i s  i n  circuit for all 
se lections when testing ' repeating i ncomings 
and for only incoming selections for other 
non-repeating incoming selectors . With the 
key operat ed all capacity i s  removed from 
the loop and a straight resistance loop i s  
substitut ed .  

5 . 46 Repeat ( REP ) Key - Fig . A • 

When it i s  de sired to  repeat the test 
upon a certain incoming selector ci rcuit , 
the ( REP ) key i s  operated . The o peration 
o f  the ( REP ) key clos e s  a circuit o perating 
the ( REP ) relay , whi ch locks to ground on 
c am ( HJ ) , if the ( REP ) key is momentari ly 
o perated to make a single repeat t e st . 
When the ( REP ) key is  operated to repeat a 
t e st upon an unsuc cessfully t e sted incomi ng ,  
the c i rcuit func t i ons a s  described below . 
The ( CA )  key i s  operated the ( SO )  
relay whi ch i n  turn operat e s  the re lay 
when the key is released . The ( CA )  relay 
and ( F0 1 )  relay advanc e s  the ( RJ }  switch to  

po sition 17 . In position 17 the  swi t c h  is  
advanced t o  po s i t i o n  1 by on the  ( ST )  
key , the o perati on o f  the re lay does  
not operate  the ( RSJ )  relay as d e s c ri bed 
under paragraph 5 . 1� due t o  the operati ng 
circuit of the ( RSJ ) being o pe ned at 
the cont racts of the relay .  I n  
po s i t i ons 17 and 18 a ci r�uit i s  c losed 
through the 1000 ohms windi ng of the ( TI )  
relay , cam ( PJ )  to through the make 
contact of the re lay , o perat i ng the 
( TI ) relay .  If the incoming selector has 
not been seiz ed in the meantime by a second 
di strict  selector , the o peration of the ( TI )  
relay performs no useful functi o n .  I f ,  
however ,  the i ncoming selector c i rcuit has 
been sei z ed by a di strict selecto r ,  the ( TI )  
relay i s  held o perat ed i t s  $00 ohm 
windi ng to ground on the lead . When 
t he i n c oming s e lector circui t becomes i dle , 
the ( TI ) relay release s ,  the operat i ng 
ci rcuit through the 1000 ohm wi nding of the 
relay o pened at cam ( P )  when s e quence 
switch advances  to position 1 ,  and per­
forms its  usual functions . I n  po si t i on 1 ,  
the second test upon the i nc omi ng selector 
c i rcuit proceeds  in  exact ly the same manner 
as the first test uoon the ci rcuit . Thi s 
t e st i s  repeated unt il  the r�lease of the 
( REP ) key whi ch releases the ( REP)  relay , 
allowing t he o peration of the ( RSJ ) relay 
at the conc lusion of the t e st . From t h i s  
point , the t e st circuit func t ions and ste ps 
the di stri ct elevator to the next set of 
inc omi ng selector c i rcuit terminals .  

5 .47 Repeat ( REP ) Key - · Fig . B 

When it i s  de sired to repeat the 
t e st upon a part icular incoming selector 
the ( REP ) key is operated . The o peration 
of the { REP ) key causes the ( REP ) relay 
to o perate whi c h  locks to ground on c am  
( YJ ) . The ( REP ) relay operate d  ( a ) opens 
the operating circuit to relay ( RSJ ) pre­
venting its operation so that the test 
selector cannot advanc e ,  ( b ) prepares a 
circuit for the operation of relay ( REP 1 )  
as herei naft er described , ( c ) prepare s a 
circuit for the operation of relay ( RSJ ) 
when it i s  desi red to advance the t e st 
circuit from a busy incoming selector �hich 
was s e i z ed in servi ce  during the unguarded 
interval of the test circuit , "AB" o ption 
and ( d ) transfers the circuit from relay 
( RSJ ) to cam ( CJ )  advanci ng the sequence 
switch to position 1$ , "AA" o ption.  

Where "AB" option i s  used instead 
of "AA" and "AG" options , the ( RST ) regi s­
ter operates  and it in turn advanc e s  the 
sequenc e switch from position 17 from 
ground on cam ( MJ ) . The operation of the 
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repeat  s ingle te s t  register  re cords each 
repea t te s t  made . In position . 18  the te s t  
circ u i t  func tions a s  here to fore de s c ribed . 
In position 1 ,  the s e cond te s t  upon the 
�ame incoming s e l e c tor circ u i t  proceeds 
in exa c t l y  the same manne r a s  the firs t 
te s t  upon t he circ u i t . Thi s  te s t  is  re ­
pea ted un t i l  the re l e a s e  o f  the ( REP ) ke y 
whi ch rema ins opera ted  until  its  locking 
ground on cam (Y3 ) opens . The ( CT )  regis ter 
and ( RS3 ) re lay  opera te in the  regular man­
ner when re l a y  ( REP ) re leases  and  the te s t  
circ u i t  func tions and s teps the dis trict  
or o ffice elevator to the next  incoming to  
be tes ted . 

When the Polari ty  and Continuity  te s t  
i s  u sed the Repea t k e y  should  n o t  b e  used,  
or the ( REP ) re l a y  wi l l  lock  up ,  re quiring 
the re lease  of ( CP )  or ( ST )  k e y . 

5 . 48 Pa s s -By 

5 . 481  Au toma tic  Pa s s -By ( APB ) Ke y 

The ope ra tion o f  the ( APB ) key  causes  
the a u toma tic te s t  circ u i t  to pa s s  by all  
busy  termina l s  and  s top the dis tri c t  e le ­
va tor upon the fi rs t idle sele ctor 
te rmina l s . The opera tion of  the key ,  
with  option " BD" , remove s or ,  with  option 
"BC " ,  prevents  re lay  ( PBA ) from apply ing the 
short c ircu i t  from around the winding of  the 
( PB )  re lay  allowing i t  to ope ra te in series  
with the 800 ohm winding of the (TI ) re lay  
if  the incoming selector circ u i t  to  be tested 
is b u s y . The opera t ion of the ( PB )  re lay  
closes  a circ u i t  from ground through the 
contacts  of  the ( RS-4 ) re l a y ,  when Figure A 
i s  u sed, thru back  con ta c t s  o f  key  when 
Figu re B is  used,  ( PB )  re l a y ,  re lay  to 
the re l a y ,  opera ting the ( RS3 ) re lay . 
The re lay  opera ted, opera tes  the ( RS2 ) 
re lay . The (RS2 ) re lay  i s  made slow re ­
lease  to  prevent the prema ture re lease  of  
the ( TI )  re lay  in  case  the momentum of  the 
dis tric t  e leva tor carrie s  it momentarily  
be yond the l a s t  te rmina l of  a s e ries  of  
busy  termina l s . The prema ture re lease  of 
the (TI ) re lay  would  cause the test circ u i t  
to s e i ze a b u s y  trunk . The ( RS3 ) re lay  
in turn operates  the re lay . From this 
poin t ,  the ( RSl ) and re l a y s  operate  
and advance the dis tri c t  e l e v a tor to the 
next termina l in exactly  the regular manner . 
Should this incoming s e l e c tor circuit  a l so 
be b u s y ,  the ( PB )  rel ay  reopera te s ,  repe a t ­
ing the j u s t  de s c ribed ope ra t ions of  the 
( RS )  rel a y s ,  un til  an idle incoming s e l e c tor 
circuit  is  found . Should the di s tric t  e l e ­
va tor s tep t o  a s e t  o f  overflow termina l s  
with the ( APB ) key opera ted,  the ( TI )  and 
( PB )  relays  re lease , and the ( ZC )  re lay  ad­
vances  the ( DC )  to an even numbered 
terminal ,  from which point it advance s to 
the next odd n��ered te rmina l by  the re ­
lease  o f  ( ZC)  re lay  and the operation 
of  the { RS-4 ') : i'e lay  a s  here to fore de s cribed . 
If the firs t ·trunk in the next group is  
bu s y ,; the (-.T I )  and  ( PB )  re lays  operate ,  
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pe rforming the s ame func tions a s  de ­
s cribed above . When the te rminals  of 
an idle s e le ctor circ u i t  are found, the 
a u toma tic  te s t  proceeds in the u s u a l  way , , 
un til  the next busy  termina l i s  found, 
which cause.s the ( PB )  re lay  to operate ,  
unle s s  meanwhile the ( APB ) k e y  is  re s tored 
to norma l . 

5 . 482 Une quipped Terminal Pas s -By , Fig . 7 
and Option "BD" 

Wi th ( APB ) key  operated the circuit  
function s a s  des cribed in  par . 5 , 481 . Wi th 
( APB ) k e y  normal  vacuum t ube ( PUT ) is able 
to di s t ingu ish be tween e quipped and unequi� 
incomings . If the incoming is  equipped there 
wil l  be a vol tage change a t  grid 3 of tube 
( PUT ) a current  flow through the 
tube and re lay s e condary winding to 
opera te re lay  ( PBA ) . Re lay { PBA ) opera ted 
shorts out relay  ( PB ) . If the incoming i s  
busy  the te s t  circuit  waits  for i t  t o  be­
come idle and  then proceeds with  the te s t .  

� If the incoming is  une quipped there 
wil l  be no voltage change a t  grid 3 of 
tube ( PUT ) there fore relay  { PBA ) wil l  re -
main normal . The incoming sele c tor will 
te s t  busy and the relay  ( PB )  wil l  
cau s ing the te s t  to function as 
par . 5 . 481 . 

5 . 49 Manual  Pas s  Busy  ( MPB ) Key 

When i t  is  desired to move the dis ­
trict  e levator from the terminal s  of  a busy  
incoming selector circ u i t  to the next  s e t  of 

· incoming selector termina ls  whi ch may or ma y 
not be b u s y ,  the key  is  opera ted . The 
opera tion o f  the key  removes the shunt 
from a round the winding o f  the ( PB )  re lay 
allowing i t  to opera te in serie s �1 th the 
( TI ) re l a y  to ground over the { TS )  lead . 
The opera tion of the ( PB )  relay conne cts  
ground to the (RS3 ) relay  which opera te s ,  
i n  turn ope rating the (RS2 ) re lay t o  ground 
on cam G. The (RS2 ) re lay opera ted,  holds 
the (TI ) re lay  opera ted thro ugh its 1000 ohm 
winding and connects  ground to the (MPB ) re ­
lay , opera t ing the (MPB ) relay . The ( MPB ) 
re lay  opera ted, locks  through i t s  ou ter 
winding o f  the ( MPB ) key . The opera tion of 
the ( RS3 ) re lay causes  the dis tri c t  elevator 
to  move  upward to the next terminal a s  
here tofore des cribed . The opera tion of  
the ( MPB )  re lay prevents the reopera tion 
of the ( RS3 ) re lay should the termina l s  
te s t  busy  and reopera te the ( PB )  rela y . 
When the ( MPB ) key is re leased,  the a u to ­
ma tic  te s t  proceeds i f  the incoming s e ­
lector circ u i t  is  idl e ,  or the te s t  circuit  
wa its  until  the incoming selector circuit  
become s idle . The 

-re lease  of  the { MPB ) key  
re leases  the ( MPB ) re lay . If i t  i s  de sired 
to s tep by  the se cond busy in coming sele c tor 
circ u i t  the ( MPB ) key  is  reopera ted, causing 
the circ u i t  to func tion as j u s t  de s cribed 
and s tep the dis trict  e levator to the next . 
s e t  o f  te rmina l s . Should  the opera tion of  
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t h e  ( RS3 ) re l ay t h r u  t h e  c l o s e d  cont a c t  of 
( ST)  regi s t e r  f rom ano t h e r  ground c l o sure 
of ( CPl ) re l ay . 

To s t op th e progre s s ion of th i s  p o -. 
larity and continuity t e s t ,  re l e a s e  the 
s t art key and ope ra t e  the ( RN )  the s ame 
as for o th e r  t e s t s .  

5 , 531 Wh e re continui ty .and polari ty 

comp l e t e d  wi thin app roxima t e ly t h r e e  
s e cond s , ground from cam-S S1-Z3 i s  con ­
n e c t e d  to l e a d  ET wh e n  s e qu e n c e  s wi t ch ( R3 )  
re a ch e s  po s i t i on 5 .  Th i s  ground i s  con - . 
n e c t e d  thro ugh j a ck ( TMl ) to the t iming t e s t  
s e t  t o  can c e l  t iming . A l o cko u t  ground i s  
prov i d e d  f rom cam SS4 -X3 ov e r  l e a d  LO 
through j a ck ( TMl )  wh e n  the s e qu e n c e  swi t ch 
( R3 ) i s  in p o s i t i o n s  2 through 16 . Th i s  
preven t s  the i ni t i a t i on of the timing cyc l e  

during f inal b r u sh s e l e c t i on . are ma d e  on t an d em i n c omings Fig . 
and o p t i on " BA " i s  prov i de d . en o th e r  than 
cont inu i ty ahd p o l a r i t y  t e s t s  ground f rom 
th e b a ck c o n t a c t  of re iay ( TCP ) o r  re - ' If the i n c oming and group s e l e c t i o n  

, i s  n o t  comp l e t e d  within app roxima tely three 
s e cond s ,  the t iming t e s t  set t ime s o u t  and 
app l i e s  ground th rough j a ck TM2 ove r l e a d  BL 
t o  operate the (BL) r e l ay . Re lay (BL )  i n  
o p e ra t ing open s th e ground pa th for t h e  
rotary magne t of s e qu e n c e  swi t ch thu s ,  
prevent ing the a dvan c e  o f  swi t ch f rom 
p o s i t i on 5 .  'Ihe timing t e s t  s e t  ligh t s  an 
a l a rm  lamp to indi c a t e  the b l o cking of the 
f inal s e l e c t o r  t e s t  c i r c ui t . 

l ay ( TCPl )  cau s e s  th e t e s t  c i r c u i t to by­
pa s s  tandem i n c oming s . Wh e n  continu i ty and 
polari ty t e s t s  are made key ( CP )  ope ra t e d  
opera t e s  re lay ( TCP ) a n d  re lay ( TCPl )  and 
the tandem i n c omin g s  are t e s t e d  i n  the same 
manne r  as o th e r  i n c oming s . 

5 . 54 Figure D i s  p rov i d e d  f o r  o p e ra t i on 
w i th the t iming t e s t  s e t  c i r c u i t . 

Wh e n  s e qu e n c e  swi t ch ( R3 )  r e a ch e s p o s i -
t i on 2 ,  a ground f rom cam SS2-Z3 i s  c onne c t e d  
o v e r  l e a d  ST through j a ck ( 1™1 ) t o  th e tim­
ing . t e s t  s e t  to i n i t i a t e  the t iming cy c l e . 
If the i n c oming' and group s e l e c t i on i s  
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'Ib i s  c i r c u i t  i s  r e l e a s e d  by momentarily 
o p e ra t i ng the ( CA )  key t o  apply ground ov e r  
t h e  CA  l e a d  tnrough th e 1™2 j a ck t o  re cy c l e  
the t iming t e s t  s e t . 

... 

---­tea t s 
6 except 

(R3), 
(R-3) 
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