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> MS'l'HOD OF O.PERAT ION - .G 
TEST C IRCUI-T 

~in&J Mlllt~ple Test Lines For - Tes~ing Incoming Selector Citcuits (llecbanicai) 
Having Four Party Semi-Selective AC Ringing - 95 - 110 Volts - Automatic 
Routine Selector Test Frame .. Power Driven ~hi_ne SVli tching System. 

IB..~L DESCRIPTIOl? 

1. This circuit· is used -~ith either an automatic routine test circuit or 
manual testing circuit to ma.~e tests ~n inter-office machine switching Band 
inter-office key indicator incoming selector trunk circuits which have SiJPer
visory relays both on the tip and ring slq.&s of the -circuit and a.lso to make 
tests on inter-office. and iocal incoming selector ci:rcui ts which have super
visory re~s on the ring side only all · or which · are arranged for four party 
semi-seleeti ve ringing. · Thls ciroui t is arr~gea to test for premature tr:.pping 
false tripping and timely tripping of the ringing ral~s in the incoming se. 
l~ctor circuit and also test the slipervisor.v rel.a.vs -on the ring side of ·all· 
incoming selectQr cfrcui ts. After· t"46 -supervisory relay on the ring has been 
tested an ad~it1onal test of the supervisory relay _on the tip side o:f inter- • 
office machine switcbi~g Band inter-effice key _indicator trunk circuits are 
~e. 

2. ~e test ·una circuits are cross c:;onnected to the final multiple but 
not cross connected to either line switchas or line finders. 'lhe incoming 

· selector under test seizes a final selector. The final selector circuit is 
directed to one of these test line circuits either automatically by the rout!.ue 
.test oircuit or manually by a machine switchi~ B operator who .71'1tee up the 
necessary test number on the keyboard. When the supervisory relays are tes-ted 
disaomiectton takes place restoring the test line circuit to ~onnal. · 

_DETAJJRJl. D;!SCRIPT I ON 

3. When the tenninals of th~s circuit are seized by a final selector cir
-euih battery is connected to· laad s ·operating the CO relay v1hieh locks through 
cam ~ when ~e R-1 switch adva.noes to po_si tion 1-1/2. When the incoming- se- / 
lector circuit under test ·has advanced to t:!"''11'.k closure and its ringing posi- ./ 
tlon. the R rel'1 operates through cans P ·am O on the first inter~! cf ring-
ing c~rrent suppliad by the 2 rin~ interru~ter brush ' in turn operati~g the R-1 

-Felay. -'l'he operation of the R-J. r:el31 {a~ closes a citcui t through 1nterrq.pter 
bnlh #1, PU-1 lamp, cam l, R-1 relay; cam D, break contacts of PU- l -and PU-2 
re~s to battery through. the winding of the PU-2 relay and (b) from ground 
through interrupter bru.sh #2, Pt1•2 lamp, cam H, T-1 relav, break contacts of 
the PU-2 and PU!-1 relays to battery through the winding o-f the PU-1 relay. If 
the' ringing current .betng s~-plied to the testing circuit is through inter
.rapter brush :ftl. the PU-1 relay o~erates th'rougil the interruptar i>l"!lsh set . 
J2. If the ringing current being su~lied to the test circuit is through 
ringing interrupter bro.sh set :f/=2, the PU-2 relay ope-rates to ground through 
111-terrupter bru.sh fl. 

4. Either the PU-1 rel2y or the PU-2 ·1·ela.y cperated. locks to ground on 
cam Kand advances the switch ·to 9osition 2. Sho~ld ground -be connected t..~rc:igt 
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eithe: one of the P.U.interrupter br~shes, a eircuit is closed through the 
~ssoc1ated I or H cam, contacts of the PTT-1 relay to battery through the wind
ing of the PU relay which operates and lccKs to grou11d on cam K preventin-"" 
further.functioning of the testing circuit until ~isconnection takes plac;.If 
ground 1s not conn'3cted through either one of the PU br-11sh~s, ·the pu· re1aydoes 
not operate allowing the switch to advance to :position 3. fr:lring the silent 
period between the two rings, the R relay releas9s in turn releasing the R-1 
relay. The R-1 relay released closes a circuit from ground on cam J, make con
tact of the CO relay and break contact of the R-l relay, earn F, break contact 
of the PU relay to battery through· the R-1 magnet, advancing the switch to posi~ 
tion 3. . In position 3, the R relay reoperatss on the s&cond :L'inging period of 
two ringing current, re~operating the R-1 .relay. 'l'be R-1 relay operated closes 
circuit from ground on cam J, r.ia.ka contacts o~ t:-le CO and R--1 relays, cain p, 
break contact of the PU relay, R-1 magn3t t;o battery adva;.1cing the switch to 
position 4. During the ringing interval the R a.~d R-1 relays re-operate but 
perform no ·useful function. When- the fl b:ttish set of the PU interrupter makes 
contact with grotaided segnent a circuit is closed through contacts of cam I 
and make contacts of the ~U-1 relay (~ssuming this relsy operated in ocsition 
#1 of the test switch), contacts of oam R to ~attel"J through the inner winding 
of the PU relay, whica operates. Upon the next ringing interval the R a."ld R-1 
relays o-perate closing a circuit from ground througfl cam J, make contact of the 
CO relay make contacts of the R-1 relay, cam F, make contacts of tne PU rel:3¥ 
to battery thro11g?1 the R-1 m&.gnet r.dvancing the switch to position 5. 

PBEMATURE .TRIPPING TEST 

5. · In posi tlon 5, the R relay is disconnected from the ring sida of the 
testing circuit and connected t.11rough cam P, break contact of the PU-2 rala;{ 

· to the 2 ring inter1-upter brush set :/fl. During the next ringing interval. 
ringing current is supplied t o the t9st line circuit from the incoming selector 
cil'cui t under test and is also connected througb interrupter brush :J!,l and break 
contact of the PU-2 relay to ground on can;. o, througb the winding of the R re- .· 
lay which ope!'a.tes. The R relay op~rated operates the R-1 relay which closes 
a. circuit frolll ground through its l!:ake contac:t, cams D and E {R-1) cam B. {R-2) 
to battery through the R-2 magne t advunci~g the timing switch out of position 1. 
Grcund through cam K to earn :s carries the S'vd tch to position 9. As the R-2 
switch is •~assing through positions 2 to 7-3/4, the a, B. Ca.ad D resistances 
are con.~e~ted across the tip and ring sides cf tbe teEt cirC'~it tbroug.~ cam~ 
(R-1) and cam n (R-2i t o r'.laka premature tripping test on the ringing re).ays in 
the incqmiw.g selector circuit under t est. D~riug the silent i nterval betw~en 
the 2 rings, the Rand R-1 relays release. The release of the latter relay 
connects grcund through its break contact and cams F and G (R-.1), cam C (R-2} 
to battery throu~ the R-2 magnet advancing tbe ti!!liug switch to position 10. 
r,ith tha operation of the R-1 relay on the second ringine interval, the R-2 
switch advances ou t of nosition 10. Circuit: ground. make contact of the ~-1 
relay. cams D and E (R-1) earn B (R-2). Ground through cwi K and cam B carries 
the switch to position 18. 

6. As the timing swi t ch, (R-2) i s passing through po3itions 11 to 16-3/4 
the premature tri~ning of the ringing relays is tested a second tima by con: 
nectlng the A, B, c and D resistances across the tip and ring of .the test cir
cuit through cams Land H. Upon the release of the R-1 relay after the second 
premat~re tripping t~st, tho R-1 switc~ advances to position 6, from g~ound 
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through the bre ak contai; t of ;;be :!1.-1 relay cams F al44 ff (R-1} c~m D (R-2) :9.-1 
ma~et to battery. The same ground clc-, sed through cam G, cam G (R-2) advances 
the timing switch to position 1. The operation of th,LR and R-1 r-elaJrs on the 
first pariod of the next tl~o ring interva1, -?dvances the R-2 switch out of 
position 1. Circuit: Ground make contact R-1 rela.;,·, cams D and E, cam E R-2 
switch. T"ne switch is carried to ;>o~ition 9 by grounci. o:n cam K. 

7. As the R-2 s.vit_cli is p'3.ssing through positions 2 to 7-3/4 on the second 
revolution, the A, B, C and D resistances are connected across the tip and ring 
of the line t hrough Cal!ls .L a~1:1 I-I to test tha premature tripping of the ringing 
re lays in the incoming circuit a thi-rd time. The re lease of the R.. and R-1 re
lays during the silent peri::i l .bet·.vesn the two rings ad\Yances t.he R-2 switeh 
to position 10 from gro~nd b~eak contacts of the R-1 reJay, cams F and G and 
cam C (R-2). \'Ii th the R-2 switch in position 10 1 ground throu@+ the break 
contact of the R-1 relay, cans F and G (R-1},- cam D (R-2) advances the R-1 
switch to position 7. In position 7 the R relay is again connected across 
the tlp and ring side of the t .:rn t- circuit and operates on the second period 
of ringing current ir the ringing relays in the incoming circuits have not 
.tripped prematurel;,r. If the ralays have tripp1'3d• the R relay does not oper-
ate and the test circuit -is held in position 7 until di::;connection takes place. 
With the R relay opera tine; en the second ringing period, the R-1 reley oper
ates and advances the R-1 to position 8 ~hrough contact of the R.:1 relay, cam 
D, break cont~cts of PU relay R-1 magnet to battery. 

a. During the silent int0rva.l betwee11 each t.vo 2 ring periods the R-1 
rela_y releases and advances the R-1 switch to position 9 through cam F and 
break contact of the PU rela,y. Upon the next · interval of 2 ring current,_ 
the Rand R-1 rel~v~ re-operate. the latter closirg a circuit through its 
make contacts cams D and E. cam B (R-2) advancin5 the timing mvitch out of 
position 10, ground on cam K advances it to ,osition 18~ As the timing switch 
is passing position~ 11 to . 16-3/4 of its second revolution, the A and B :re
sistances are connected across the tip and ring of the line througp. cams L 
and·H to trip the ringing relays in tha i ncoming circuH. During the silent 
interval between rings, the E f.lLd R-1 rela._vs releas0 advancing the R-2 switch 
from position 18 to position 1. When t..ri.e R-2 switch enters position 1, the 
same ground through the break contact of t he R-1 relay, cams F and G on R-1 
and cam Don R-2 adva.~ces the TI-1 s~itch to ~osi~ion 10. In positio~ 10 the 
R relay is ~gain con~ected to the ring side of ~he test circuit and incoming 
circuits to _verify the trippi~g of the ringing relays in the incoming se
lector circuit. If the ringi:ng releys have ~1ot t1·ipped the R relay operates 
on the next interval of rL1,~in6 current in tur-.a operating the R-1 relay which 
looks through cam D to g:r01.md thrc.ug..'li the make contact of the CO relay and 
cam J. The test circuit remains in this :position until released by dis
connection. 

9. If the ringing relf:lYS in the incominG seiector ci 1·cui t are tripped, 
the R and R-1 rel.JYS do not o~)Ar&.te but the ·1P relay operates in a circuit 
from battery through the cams N, l, H a.~d G ~esistances, tip side of the test 
line and incoming circuits to ground. The operation of the TP relay closes 
a circuit from battery througl+ the inner winding of the PU relay make con
tact of the TP relay make · contact of th,3 :?U-1 relay? ca-rn I to ground on the 
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P~U. interrupter brash fl, operating the PU relay when the ringing· interrupter 
sends its next interval of current. (NOTE: This is the s..ID1.e interval of _cur
. rent tllat would operate the R ralay in ca,.se the ringing relays in the incoming 
ci:ccuit are not tripped). With the J?U relay operated a circuit is closed ·in · 
position 10 of R-1 fr9m ground on cam J, through the make contact of the co · 
relay, break contacts of the R-1 relay, contacts of cam F, make contact of PU . 
relay to battery through the R-1 magnet advancing the testing swi tc:Q. to posi-· 
tion 11. As the switch l9aves position 10 the PU-1 relay releases. ln posi
tion 11, the R•l _relay :is put unde.r control of tha 149 interr.ipter. 

• 
10. ·When the brushes on the 149 interrupter make, ground through the in-

terrupter and cam C operates the R-1 relay advancing tb.e R-1 switch to posi- . . • 
tion 12 through cam D and. the break contact of PU re).ay. Whe!l the bru.s4es on.· 
the interrupter break• t.rie. R-1 relay releaSP,S advancing the R-1 switch to posi- -
tion 13. In position 13, groun1 is connected throug.11 cam J 1;µ1.d the A resistance 
t _o the . ring of the circuit for a. soaking test of the supervhcry rel~y in the 
incoming selector. circuit. 

TEST OF SUPERVISORY RELAY . 

11. · Upon the make of the interrupter bro.st.es. the R-1 relay operates and 
advances the R-1 switch to position 14. When the interrupter contacts break . 
the R-1 relay releases a.'ivancing the R-2 switch to -position 2 through cans 
F and G, cam C (R-2} to _battery through the R-2 mag!let. When the interr~pter 
makes contact the R-1 relay op9rates advancing the R-2 svritch to position 3. 
Cir.cult: Break contacts of the R-1 relay, cams F and G {R-1) and cams C (R-2). 
·With the R-1 switch in position 14 and the R-2 switch in pcsition 3, a circuit 
.is closed from ground through cm E (P.-2}, cam M, {R-1}, E. D, C, B and A re-
sistances .or the C, B and A 1·esistancas depending U!)On the type of supervisory 
relay being testede rtng side~ of the test line as an operating test of the 
·supe:rvisory relay in th~ incoming selector circuit. 

. 12. Upon the next openlng of the interrupter cor:tacts, the R-J, relay re-
.· -operates advancing t.lia R-2 swi. tch to !)Osition 4. With the R-2 switch in posi

tion 4, the operating resistance is open at cam E and the releasing capability 
of the supervisory relay is tested through the A, B, c. D, E and F resistances 
in series which are connootcd to s rou.nd through cam K (R-1), With tha make 
of the contacts on th~ 149 interrupter. the R-1 relay operates advancing tho 
R-2 switch to position 5. The R-2 switch is advanced through positions 5, 6• 
7 and a under control of the 149 interrupter~ In poEition 5 an operating test 
is applied in position 6 a releas~ test is made and in position 7 t~e op?r
ating test of the supervisory relay. is again made. _ With the R~2 switch in 
position 7, ground through cams E and F (R-2) 9 ~am B (R-1) advances the test~ 
ing switch to position 15. With the R-2 si.-vitch in position 8, ground through 

.cams E, F and B advances tbe R~l switch to position 16. 

13. ·In position 15 of the R-1 switch an operating test is of the super
visory reley on the ttp sida of the line is applied from battery through 
cam N, G, resistance {45 chms) over the tip side of the line • . This low re
sistance nennits a soaking current to flow through the -,.,inding of the supe:r
yisory rel~y. On leaving position 15 a releasing test is applied throu~"'l 

• 
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cam Kand 6405 ohms resista.~ce. With the release of t hd ~-1 relay, - the R-2 
swi tc:h advances to position 8 and closes .a. ci:rcui t f rom ground through the 
contacts of cams E and F (R~2) aam B on {R-1) to batti3ry thro-:.igh the R-lm 
magnet ad:rnncing the switch to position 16. As t he R-1 relay alternately 
operates and releases under control of the 149 interrtrpter, the R-2 switch 
is advanced through positions 9 to 14 inclusive. In positions 10, .12 and 
14 of the R-2 switch, the supervisory rela;v on the tip side of •he selector. 
circuit under test i s operated from battery t h rough cam N (R-1} cam G, {R-2} 
H and G resistances over the tip side of the line, final and inco'Iling se- . 
-lector circuits to ground. In positions 11, 13 and 15 t'he ope rating cir
eui t for the s~pervisory relay is open at cam G (R~2} and the releasing re
sistance I is connected in series with the G and H resistances. Whan the 
'.R-2 sv.'itch enters position 15 a cireuit is closed from ground · through cams 
E . and F (R.:..2} cam B (R-1) to bat t er',y t l-1rough ~he R-1 magne t advancing the 
testing switch to pos1 tion 17, t he a cam advanQing it to position 18. Bo~h 
the R,-1 and R-2 switches remain in positfon 18 until disconnection takes 
~lace in the incoming selector ci~cuit. 

DISCOm1WTION 

14. The opera tion and release of the- supervisory rel~y in the in-
. ·coming selector circu.i t serves a .:; a disconnect signal. When the ffnal 

selector circuit releases th~ tenninals of this testing line circuit, the 
CO relay releases arui con~ects battery through its break· contact and cam 
Q to the S tenninal holding this circuit busy t o other hunting final se
lectors until it is restored to nonnal. The release of the co relay an.so 
closes a circu:t from batter-ff t h rough the winding of the MR register and 
brealt contact of the CO rel88 to ground on c~ J, operating the register, 
wh ich records the nUI!lber of tests performGd by this circuit. The operation 
of the register also closes a circuit f rom ground on its ~rmature advancing 
the timing switch to no1ma.l. With the R-2 S\".ritch noimal a. circuit is clcsed 

· from ground on the r.:ia.ke cont.let of the .Mil registel·, cam F, R-2. cam B, R-1 
advancing the testiug switch to nonnal. 

15. Should Q}1 i ncoming selector circuit unde r t est shew trouble, . the 
test line circuit remains i.n t :i.1e position whic."1. ca.uses the incoming circuit 

· to give : rouble until prematu re disconnection by the routine test circuit. 
W:1en this occurs, the final circuit re.leases the terminals of this · line in 
turn releasing the CO rel~y. Frcm thi e point t he circuit is restored ~o•nor
mal as described in the p~ra.Gr a9h above. 
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B31 
(TP} 

E672 
(R-1) 

E720 
(PU) 
Inner Wdg. 
( 1500 ohmsj 

Outer Wdg. 
( 1000 OhlTlS) 

E88 
{PU-1) 
(PU-2) 

El328 
(CO) 

OPERATE 

Readj •• 0018 amp. 
Test • 0024 _3lllp • 

CIRCUI'l' REr•.UIP3rJ3N1.L'S 

Special re~ui~ements to insure A.C.Control. 
Rcadj •• 012 amp. Readj. 0007 amp. 
Test .013 anrp. Test .0066 amp • 

Test requirement of outer winding· proportional 
requireraent o±' inner winding. 
Readj •• 018 am9. Readj •• 0:1 amp. 
Test .019 a--np. Test .010 &Lip. 

Test .021 amp. 

!teadj. .021 mnp. 
Test .023 amp. 

(5 .Pages} Page #6. 
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REIBASE 

Read.j. • :JOOo a.t.1~,. 
Test .0003 a'TI}). 

to test 

Readj • • 004 amp. 
Test .0038 amp. 

NOTE:- '.ro prevent ctatt~ring, the ''make-bef'cre-b:reak" spring 
combination cf this relay shall be so adjusted that the 
spring which nonnally makes on the bac}i:: contact will 
~lva tLe greatest possible contact pressure against 
the b2.cic contact. 

Readj. 
Test 

.018 amp. 

.033 a.l'tl_~. 
'!ii'dg.in 
serres aiding. 

Readj •• 012 a~p. 
Tsst .011 amp. 

J-4 
(R) 

J.~inimum air gap •• 023n. 
l'~inimum Follow .003". 

Test in series with 
I1:F cond~nser and 

·7300 ohms rasistance 
at exchan&a ringing 
volta~e • 

ENG.--TM:.-ML. 
3-25-22. 

C3K'D.--RAP-CID7. 
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