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A 

I\aui tiple Test J.,_ine, for Test lng Incoming delecto_r Circuits - Ha.vlng Four 
;;iem.i-delective AaC. Ringing - 95 to 110 Vol ts - Automatic Routine clelector 
Frame - Power Dr.i ven Machine ;:iwi tching clystem. 

l. This circuit is used for making tests on macn111e SNi tching incoming selectOL' 
circuits. These incoming circuits are equipped with four party semi-selective ring
'ing feature and use 24 volt talk . .ing battery. This circuit is used to test the ring
i ng relays of the incoming selector circuit under test fnr premature tripping , false 
tripping , and ti~ely tripping. The supervisory relay in the circuit under test .is 
first given a &Oa:k.ing current, and t.hen a releasing current, after which the r~.";;a. y 
is operated and r ·e1eased al te1•11a tely until disconnect.ion takes r,lace. 

2. 'Fne::se test 1 ines are assinged special numbers and are cross conr1ected to the · 
final multiple, but not connected to either line switches, or line finaers., Test 
calls are made by either a routine testing circuit, or a manual testing circuit at 
the originating end, Nh ic.h selects automatically a trunk for test. 

3o ,lnen the test number designated by the telephone company is :rnr1t eit.her by 
a11 automatic test circuit f:ro,.1 the origir1ating office, an •inco:-aing selector seizes 
a finai selector, wnich in turn hunts for the first idle test line. When •t.nis cir
cuit is seized by the final selector, battery over the ti lead operates the CO relay 
which locks through its :?Jake contact, to battery \°::n the f$ lead, when the test switch 
R-1, advances to posit.ion 2. The CO relay operated performs no u.;:,eful function at 
this tir,,e . When thu 1.nco;,1fog selector circuit under test has advanced to its :i.•,i. ... g
ing position, the R relay operates on t.he first period of ringing current supplied 
by a t,qo ring interrupter$ The operation of the R relay closes a ci:rcui t f:ron 
gr0~!1d tt1rough its ;:iake contact, to battery through the winding of the R-1 relay, 
J::-L'..cb. !'.rp!:!ra tes. · The operation of the R-1 relay closes circu.i ts (a) f:ro'11 ground 
ti1'L'oug.1. tr,e PU interrupter b_rush #1 (not shown) PU-1 lamp, contacts of cam I, ;;:ake 
c::iritaets of the R-1 :relay, contacts of cam E, break contacts of the PU-1 and PU-2 
1·Bla~s 1 to battefy through the winding of the PU-2 relay• and (b) fror.-i ground 
through t he PU interrup ter brush ✓/:2, (not shown), PU- 2 lar.rp, contacts of cam H9 · rm.ke 
c ontacts of the R-1 rel ay , break contacts of the PU-2 and PU-1 relays, t o battery 
through the wind ing of the PU-1 relay. If the ringing current operating the R r elay 
is being received fro,.1 the incow.ing circuit through ringing brush .,et #1, PU-2 relay 
opar:ites, and lock s through its :.1ake contact ·to ground on cam D. When the ringing 
cl:,:i.·rent is connected to the test circuit through ringing bru:ili set #2 , the PU-1 
rel2.y o:perates and lock.s through its rrake contact tn ground on cam D. The operation 
of either the PU-1 or PU":"2 relays• opens t.he opera ting circuit to the other relay, 
pre,enting its subsequent operation. The operation of either the PU-1 or PU-2 re
~c.'.:fS r.::!cses a circuit fro::i. ground through its '!113.ke contact, ca:--n B, to battery through 
'~~,e }'i-- 1 r-.a6nc t, advancing the switch to position 2. clhould either set of i nterrupter 
b1·usl1f) s coi:nect ground through the mak.e or break contact of the PU-1 relay tefo:t·e 
t i.10 'R-1 swHch is !".loved out of pObitlon 3, the PU relay operates on its .inner w.ind
in,;- and leeks on its outer v1inding and ::1ake c rm tact to ground on ca:-.1 C, prevent.ing 

r 
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fu :r't.he1· '.rperation of the test circuit until disconnection takes place. \7ith the 
s·.,itc.h in position 2, ringing current is disconnected frq!:1 the test line circuit 
during the i11terval between the fi:cst and second rings, releasing the R relay, which 
in turn releases the R-1 relay. The release of the R-1 relay closes a circuit from 
ground on Ca!tl D, t.hr!:mg:h the nak.e contact of the CO relay, break contact of thr; B.~l 
relay, lower contacts of Cciltl F, break contact of the PU relay to battery through the 
.R-1 rJagnet, advancing the swi tc.h to :position .3. Nhen the next interval of two ring 
rif,gillg current is connected to the test circuit, the R relay re-operates, in turn 
operating the R-1 relay. The operation of the .R-1 relay connects ground through 
earn D, :nake contacts of the CO and R-1 relays, contacts Qf cam ~, break contc1.ct of 
the PU relay, to battery through the R-2 magnet, advancing the switch to ~osition 4. 
In positian 4 1 e.ither the PU interrupter brush set #1, 'Jr brush set #2 connects 
ground through ca~s I and H respectively, and contacts of the PU-1 relay, to battery 
through the PU relay, operating the relay. The operation of the PU relay, clos&s a 
circuit fror;i ground on cam D, thraugh the make contact of the CO relay, break con
tact oft.he R-1 relay, which released, during the interval between rings, contacts 
of cam F, make contacts of PU relay to battery through the R-1 magnet, advanc.ing the 
switch to p~sition 5. As t:tie switch leaves :position 4, t.he PU relay releases. 

4. With the R-1 switch in pos.ition 5, a circuit is closed from either rin~ing 
interru.t' t.:.1· in'LU:m set :#=l, or brush set :f!:2, de:penuiu5 u!'or, the f.OSition of the PU-2 
relay, contacts of ca-rn o, l M.F. condenser, R relay to generator ground on cam N, · 
opera ting the R relay on the first ringing peri~d of the two ring cur:L"ent. Ringing_ 
current is also being supplied fro~ the incouing under test, but this current per
forr'l:s no useful function in the test circuit. The R relay operated, in turn operates· 
the B-1 1'elay, which closes a circuit fro::i ground on cam D, through the make contacts 
of the CO and B-1 relays, i(1ner contacts 9f ca:a Z (R,..1 ), caa B on R-2, to battery 
t.hrough · the H-2 !!78.gnet, advd.ncing the tining switch fro:-:i !JOSition 1 t.he A Ca!:l car~ 
i ng it to position 9. As the R-2 switch is advancing through position 2 to 7-.3/4, -
the T and R sides of the test circuit are closed through ca:1 E on R-2, ca..'n L, on 
R-1, i!, D, c, B and A. resistances for 1/2 seoond 1 testing for 1>re:rature tripping 
of the ringing relays in the inco::iing selector circuit under test. At the end of -
the fir:st ringing period, the Rand R-1 relays release, closing a circuit fro:n 
ground on cam D, through the w.ake contact of the CO relay, break contact of the R-l 
relay, cams F and Gin position 5, upper inner contact of cara Bon R-2, to battery 
through the .B.-2 magnet, advancing the sw,itc.h to position 10. vVith the .R-1 s,dtc.h 
in position 5, and the :a-2 sv1itch in position 10, the R and :a-1 rel~ys re-operate 
on a second :period of ringing current closing a circuit fro,2 ground on cam D and 
make contact of the CO relay, ~.ake contact of R-1 relay cam E, cam Bon R-2, to bat
tery through the R-2 magnet, advancing the switch out of :position 10, the A Car!l 

carrying it to position 18. · 

5e As the R-2 switch is ,noving through position 11 to 16-3/4. t.he ringing 
relays in the inco;ning selector circuit under test, are again tested for pre:r;ia ture 
tripping, by connecting t.he A,B,C, D and E resistances across the tip and ring s .ide 
of the test and through cams J~ and E. Wnen t.he R relay rel eases at the end of t.he 
second ringing period the B-1 relay releases, and closes a circuit from ground -
throv:f:r• -its break cor,tact, ca-as F and upper outer contact of G on R-1, car,1 C on .R-2, 
whlch is in ;-osi tion 18,_ to battery th.rough the R-1 magnet, advancing the svli tch to 

-pos1tian b• \then the R relay releases a circuit is also closed t.hr0ug.h its break 
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con tact, ca:1s F and G on .a ... 1, ca.r1 B on R-2, to battery through the :R-2 ,:iagnet, ad
vanc ing the timing s·;.ritch to posit.ion l • On the next ringing interval t.he R anJ R-1 
r ehi.ys again operate and. sove t.he R-2 switch ou. t of po13,i.tion l through ca:-:i l3 aJ.va.nc
ing the 5,;;itch to posit ion 9. As the R-2 s·.;1itc.h .is iassing through positions 2 to 
7-1/4 on its second revolutio11 • t.he pre:·na tu.re tri1,ping o:i:' the ringing relays is 
t <?-ste~ a third time. In the silent period between -the tv10 rings, the R relay re
leases, in turn releasing the R-1 relay, which connects ground through its break con
t3.ct, ba.~1s F and G, cam B, to battei•y through the R-2 magnet, advancing the tii:iing 
s,vi tell to posi. tion 10, With the R-2 s witch in position 10, the same ground t.h:rough 
ca::1 C ein B-2, advances the R-1 switch to 1,osition 7, In ,:,osHinn 7 nf R- 1 .. the. R 
r i=>1ay Ls connec.ti:vi __ acrns the T and R sides of the to.-.t circuit a\'_e.i ting the second 
interval of ringing c,;.rrent. 

6. If the ringing relays in the incc,;·n ing select-or circuit under test have not 
tri~,:ped :pre:'18.turely, and the R relay operates on the second ringing interval, it°! 
turn or,era ting the R-1 relay, which closes a circuit fro,.-n ground through its nake 
contac t, urper suter contact of cam E, break contact of the PU relay to battery 
t nrough the R-1 ~agnet, advancing the switch to position a. Hvwever, should the 
ringing relays in the incoraing ::1electSir circuit trip p:rer;sturely, the "R relay a.oes 
-not o:p e:rate, and the test circuit is held u : , until cleared fro: ,1 .the origim..1.t.i.!15 end. 
In position 8 of R-1, the silen t interval bet"Neen the two ring s ana 01 e r.i.ng pe:civds 
occurs, releasin g the R relay, which in turn release& the R-1 relay. 'rhe release 
ot' the 8.-1 relay closes g round tn:cough its break contact, and inner oontacts of ca,-n 
F. to battery through the R-1 .-Ja.gnet, advancing the sequ.ence switch to peis .i tion 9. 
In positiQ-n 9 of R-1, t~e R relay is C!H,nected in a circuit frm:i gene:i·ator g round on 
c ~:1 N. winui ng of the R relay . ca:.1 o, contact of the PU-2 relay to either b:ros.h set 
=:fal or b1-u sh s et f,.2 , of the :ringi ng inter:ro.pter, operating the R. relay . The R :t'elay 
re-operates the R-1 rei ay , ,,1.hich c onnects ground through its :w.lrn c on tact, and cam E 
to car.1 B on .R- 2 . advaricing the .R-2 switch out of position 10 of its second revolu
ti 0£l . The R-2. s·.1i ten is carried to position 1a·, by :neans of the A ca:.1 , a.ad as it 
:r:,asses t.hroug·h po::i .i tions 11 to 16-3/4, the ringing relays in the selector circuit 
a:i.•e tested for t .bely tripping , by connectin0 the A and B resistances across the T 
and R side of t.he test li.ne. During the silent period, afte:i- the second two ring 
i:ntervul , the Rand .R-1 relays release ,1hich advances the R-2 s ,vitch to r,osition 1 
in a c i:rcu.i t thrw.gn the i ov,er inner con tacts of car.1 s F a r.d G, and ca:1 B on R-2• 
1"/i th the "R- 2 s.,i tc.h in :posit.ion 1, the sa-:.1e ground through the break contact of the 
?.-1 r elay, car.1s F ai1d G on R-1, ca:n C 011 R-2, to battery thr ough the R-1 ma gnet, 
adva rices t he te:;;ting s ,;itch to .:i;; osition 10. 

7. \'Ji th the switch in p osition 10, the R relay is a gain connected across t.he 
t.ip and :r'Lng sides of the test 1 i ne. If the ringing relays in the selector circuit 
under test have 11ot tripi:,ed , the R a t1d R-1 relays operate m1 the first period of 
ringing current, and the .R-1 relay lock.s tnrough ca:n J, anJ. its own r:-:ake cein t a cts, 
:r.ake ccntc:.c t of the CO rel ay to €round on car.1 D, preventing fu:rt.he:r operation of t.he 
testii1f:'.' ci:r·cu.i t until disc0nnection takes 1,lace. If the ringing relay s in the i11-
c0.:1ing circuit are trip.r,ed, ri r1g ing current is not su.p:pl led. to the test ci:rcui tt and 
t he Ra.rid R-1 relays consequer1 tly do not qperate. Dur.ing t.he ri ngi ng iriterval, 1.vit.h 
t.he te ~t ing switch i.n pos.ition 10, ground is su:r,plied •1vi the:r through p ick up foter
r u:p ter brush set {/:1, or brush set :tz cam I or ca!".1 H, ,:-ia.ke or break con tact of the 
PU-1 re1ay 1 depe ,1d i116 u1 .. on whether t .he .PU-..2 nr PLL1 relay is operated, to battery 
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through the inner winding of the PU relay, ·,vhich Ol,ierates. With the PU relay op
erated, and the R-1 relay non-operated, a circuit is closed fro:n ground on can D, 
through the Dake contact of the CO relay, break contact of the R-1 relay, ca::i F, ;nake 
contacts of the PU relay to battery through the B..-1 magnet, advancing the switch to 
position 11. As the test svlitch leaves position iO, the holding circuits for the 
PU-1, or PU-2 relays, and the PU relay are open, releasing the relays. ln position 
11 of the R-1 switch, the :a-1 relay is placed under control of t.he 149 interrupter. 
When the contacts of the interrupter ::iake, a circuit is closed froE1 grou.nd on car.1 K, 
through t.n.e contacts of the interrupter, upper contacts of Ca;:l J, tn battery thl"ough 
the winding of the H-1 relay, .whichoperates. The operatior1 of the R-1 rel&y _closes 
a ci:rcui t fro;:1 grou.nd on ca':! D, th:tou.gh the !:lake con tac ts of the CO and B-1 relay, 
break contact of the PU relay to battery through the :a-1 :.nsnet, adva.ncing the switch 
to position 12. ~1ith the switch in position 12, the E-l :relay releases, wher1 the 
interru.pter contacts break, and advances the testing switch to 1,osition lJ, in a 
circuit fro~.1 grou.nd on ca:.-:i D, through ~:ake contact of the CO relay, .l;>l"eak contact of 
the B-1 relay, contacts of ca~ F to battery through the F~l nagnet. The testing 
switcn re:.1ains in position 13, app:roxi~::ately 1/,2 second until t.he bru&-hes on the 

_ 149 inte:r:!'1:)J)ter ::~ke. Du.ring th.is interval of time, the A resistance (20 o.h::is) is 
:-:onnected across the tip and ring sides of the test line, through cam M, to give a 
soait.trfg cU'.i".cent to the supervisory relay under test, in the inctuing selector circuit. 

BUP~RVI£0.RY RELA~ TEST 

8. Upon the r.1ake of the coritacts on the 149 interrupter, the R-1 relay re
operates and cl Qses a circuit from ground t.hroug.h its :::ia.ke con tact, contacts 011 car.1 
E., break contacts of the PU relay to battery through the ~l magnet, advar,c.it:g the 
testing snitch fo r,osition 14. ·'men it leaves :position_ 13, the short around the LO 
relay is ,:ipen at. ca~ M, al lowing the r~o relay to qiera te over the Up and ring sides 
of the test li.n~, in series with the testing resistances to battery and ground in 
the inco~ing selector circuit under test. The operation of the LO relay connects 
grourid through its ,.'.lake contact, and cam c, to battery through the ruter ,1inding 
of the PU relai.· which locks throv.gh its make contact, to the sar.:ie ground. In posi
tion 14, of t.he\ R-1 switch,. the contacts of the 149 interrupter r.:1ake, operating the 
R-1 relay, which prevents tne ~ving of the :a-1 switch O'\lt of position 14, through 
the break contact of t.he R.1 relay. During the interval :i the brusnes on the 149 in
terru.pter wako, the A., B, c, D, E, and F resistances and the LO relay, are connected 
across the tip and ring sides of the test line, to rele~se · the supervisory relay in 
foe i!ico:·-1ing selector oircu.i t. Upon the break of the iffterru.pter brushes, the R-1 
relay releases, connectiog ground through its break contact and ca~ F, to battery 
through the R-1 nagnet, advancing the testing switch t9 ;position 15. In position 15 1 

of the <>f:i tch, the A, B1 and c, or the a, B, C and D r~sistances, depend,ing upor1 the · 
lengt:·, af subscr.tber•s ·loop the · supervisory relay is aµjusted t0 operate over, Gore 
co .-:nectad ·across the tip a.nd ring sides of tne test circuit through the contacts of 
the 149 inhr:rupter and the LO relay, cam J. Wheo the contacts of the 149 inter
rupter alternateiy mane and break, the auperviaory relay in the inconing selecto~ 
circuit under test, is alternately o~erated and released until the required nur.1ber 
of pu.l ses are &ent back to sa t.isfy the r!:>uUne test .circuit (not shown). 

DlclCONNE.CTlON 

9. ,then the routine test circuit is satisfied, disconnection takes i,laoe, 
~eniilg the tir, and ring sides of the test circuit i.o the inco,:1ing selector circuit, 
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r eleas i ng the LO relay. The release of the l,O relay opens the circuit of the PU 
relay 9 which releases. The release of the PU relay closes a circuit of the PU re
lay, whic.h :releases, The release of the PU relay closes a ·circuit from ground 
on cam D, through the make contact of the CO relay, break contact of the R-1 relay, 
cam F , break C(H1tact of -the PU relay, to battery through the R-1 magnet, advancing 
the switch to position 16, the A cam carrying it to position 18, The switch re
reains in position 18 until the release of the final selector circuit. when the 
fi .ti3. l selector circuit releases, the S termhia.l of the test circuit open s and the 
CO relay releases, closing a circuit from battery through a resistance, break con-

· tact of the CO relay, cam P, to the S terminal, holding this circuit busy to other 
hunting finals until restored to norrr.al. The release of : the CO relay al so closes 
a circuit from gr0und on cam D to the break contact of tl\e relay, to battery 
tiwough the winding of the MR :register, which opera ies and :records the number of 
t est s rr.ade with this circuit. T'ne operation of the MR ·register closes a circuit 
from ground through its make contact, cam D or R-2 to ba.ttery t.hrou.gh the .R-2 rrag
net, adva11cing t.ne switch to position l provided it has not already advanced to 
posit .i on l. With t.he H-2 switch in position 1, the same grour1d is connected 
tr.rough the lower contacts of cam D on R-2, cam B o~ .R-1 to battery througn the 
R-1 ID:l.gnet advancing the test switch to position 1. In position 1 of R-1, the 
MR register releases, restoring the clrcui t to nonr.al • 

lOe In case of premature disconnection due to fault either in the incoming 
ci~~~it under test or the test circuit itself, the test line circuit awaits in the 
r,0si tion in which the trouble occurred until the release of the final. From t.his 
:poi11t t.he circui t is restored to normal as described above. 
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{CO) 
1/dgs. i n 
series 
a iding 

I nner 
'."/Jg. 
100 
o.hms 

CIRCUI'l! .REQ.UIREMEN'?o 

.dpec.ia.l requirements to itlSU:re fast operation. 
F£adj •• 0033 amp. 
Test .0035 amp. 
',"!.C.C. -.0C.35 amp. 

tipecial requirements 
Readj •• 012 amp. 
Test .013 amp. 
~-,.c.c •• 021 amp. 

to 1nsv.re ·1i...c. control 
Readj •• oo7 amp. 
Te st .0066 ·amp. 
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Issue l - BT-502262-
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RE.LEA3E 

Readj •• coos ump~ 
Test .0007 amri. 

Test :requ.trement !.>f outer winding is proportional to jest reqv.iremen~ 
of innel" winding"' 
Readj •• 016 amp. 
Test .019 amp. 
.v.c.e •• 020 amp .. 

Test .021 amp. 
.1.c.c •• 026 amp. 

Readj •• 021 amp. 
Test .023 G,mp. 
·,1.c,.c •• 025 amp,-

.Readj •• cu amp. 
Test .010 amp. 

Readj •• 004 amp. 
Te st .0038 amp. 

NOT3;- 1. /hen nE.c1:;ssary tQ rP.~rljUt,t thi.r. . :t"elay adjust straight outside 
spring eif !T';:1ke break eombi11-ttion to give a least 20 grams c.!.mtact 
pressure ~gainst the bent sprin~~ 

Test :require:nent of ir1ne:i- '.t inding is prop!l.rtio~l to test requirement 
of windings in series. 
Readj •• 018 amp. ·· 
Test .0.3J arrrp. 
lJ.c.c •• 048 amp. 

Test .068 amp. 
·!1.c. c •• l.34 a.mp. 

Re~aj, .012 amp. 
Te st .01 l amp. 
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OPZBli.TE 

dpecial requ.ire:·:ients to i n sure A.d, operation. 
Ar-;[)1:;. ture air gap - ,·:iinLm.u .023 ioch. 
CoLlt act follow - ~inu~u.~ .ooJ inch, 
Test in series with l M.F. condenser and 7300 
ringi ng voltage • 
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REJ",3ASE 

oha. resista.nce at e:rnhange 

Ej_\;G .;~~ Tif-1:--V7J~ 
11/:n/21 

.~HK 'D.-- em,~CWP. .APPROVTI) - C.J,.6J,UYTEH, G. :<i .J,. . 
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