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METHOD OF OPERATION 
TRUNK CIRCUIT

Incoming From C en tra l T est Desk -  F u ll  M echanical S w itching  System.

GEFEP1L DE SCRIPT!  ON

1, This c i r c u i t  i s  used as an incoming s e le c to r  from a lo c a l  o r c e n t r a l  
t e s t  desk fo r  t e s t in g  su b sc rib e r* s  l in e s  in  a f u l l  m echan ical machine sw itch in g  
system , When connected w ith  a  sender c i r c u i t  in  the t e s t  desk i t  s e le c ts  a  
f i n a l  in  the same manner as a re g u la r  incoming s e le c to r .  I t  i s  re s to re d  to  
normal when the  p lu g  o f the t e s t  cord i s  removed from the  a s s o c ia te d  t e s t  l in e  
ja ck  p rev ious to  the t e s t  s e le c to r  reach ing  t e s t  p o s i t io n .  Should the  p lu g  o f  
th e  t e s t  cord be withdrawn from the a sso c ia te d  ja c k  when the  t e s t  s e le c to r  sw iten  
i s  in  te s t in g  p o s i t io n ,  the s u b s c r ib e r ’ s l in e  w i l l  be connected to  th e  t e s t  l in e  
c i r c u i t  a t  the  t e s t  desk a rranged  fo r  hook su p e rv iso r . When in  the  t e s t i n g  p o s i­
t io n ,  i t  i s  re s to re d  to  normal by th e  o p e ra tio n  o f a  D isc , key lo c a ted  a t  the  
t e s t  desk.

2* 'This c i r c u i t  i s  arranged  to fu n c tio n  the "No T est"  fe a tu re  in  th e  
f i n a l  tra n k  c i r c u i t  when the  "No T est"  key in  the  sender c i r c u i t  i s  o p e ra ted .

d eta iied  i m o R i m o i

TSGUhMR CONNECTION (X WIPING)

3. The p lu g  o f the  t e s t  cord i s  in s e r te d  in  th e  ja ck  o f the  a s so c ia te d
t e s t  l in e  c i r c u i t  and the  s t a r t  key o p e ra ted , the  fundam ental c i r c u i t  i s  c lo se d  
o p e ra tin g  the 1 re la y . C ir c u i t :  B a tte ry ,th ro u g h  the 1200 ohm w inding o f th e  
L r e la y ,  cam G, t ip  o f the fundam ental c i r c u i t ,  to ground in  the  t e s t  cord  
sender c i r c u i t .  The L re la y  o p e ra ted , locks through i t s  1200 ohm w inding , 
cam make c o n tac t o f the  r e la y ,  cam 0, t i p  o f  the fundam ental c i r c u i t  to the 
same ground In  the  sender c i r c u i t .  The L re la y  o p e ra ted  advances the  sw itch  
to p o s i t io n  £o C ir c u i t ;  Ground on cam I ,  make c o n tac t o f th e  r e la y ,  cam C, 
to  b a t te r y  through th e  R m agnet. As the  sw itch  e n te rs  p o s i t io n  1 -3 /4 , b a t te r y  
i s  connected through the GOO ohm w inding c f  the  PD re la y ,  cam J  to  the s le e v e  
of the  a s so c ia te d  t e s t  l in e  c i r c u i t  as a busy co n d itio n  and fo r  su p erv iso ry  
p u rp o ses. Due to the high, re s is ta n c e  in  the  a s so c ia te d  c i r c u i t ,  the  PD re la y  
does n o t re c e iv e  s u f f ic ie n t  c u r re n t to  o p e ra te  a t  th i s  time* In p o s i t io n  2, 
the  UP magnet o p e ra te s  to ground on cam I through the  make c o n ta c t o f th e  L 
re la y  s ta r tin g - the s e le c to r  upward.

4, Y/hen the s e le c to r  moves upward in  p o s i t io n  2 c a r ry in g  the  b rushes
over the commutator segm ents, ground i s  in te r m i t te n t ly  connected to  the t i p
s id e  o f the fundamental c i r c u i t  through cam C- by means o f th e  A commutator 
brush  and segm ents, su cc e ss iv e ly  sh o rt c i r c u i t i n g  and p e rm it t in g  th e  re -  
oper& tlcn  o f  the s tep p in g  re la y  in  the a s s o c ia te d  sender c i r c u i t .  When 
s u f f ic ie n t  im pulses have been sen t back to  s a t i s f y  the  sen d e r, th e  fundam ental 
c i r c u i t  i s  open re le a s in g  th e  I  re la y . The L re la y  re le a s e d , opens the c i r -  - . 
c u l t  through the UP magnet and s to p p in g  the upward movement o f  the  s e le c to r
and advances the sw itch to  p o s i t io n  3. C ircu i t ; Gmma& on th e  arm ature andr- -
back c o n ta c t to  the L re la y  o f can 3 to  b a t te ry  through th e  R m agnet.
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Incoming From Central Test Desk 

GEltt<!?_iL DESC~IPTION 

F'Ull Mech:mical Svlitching Systom. 

1~ 1.l'his ci:rcuit is used as an incomin?; selector from a local or central 
test dss1c f•::r tei:;ting su.bsm:iber• s lines in a full menhanicR..l ma.chino switching 
syst0Ino Wi1sn ccnnocted wi~h a sender circuit in the test desk it s91ects a 
fh~s.: in the sart!f.l t1~nner as a regular incoming _selector. It is restored to 
nonual \'lho.u the pi.ug of the tast cord is removed from the associated teat line 
jac.'t :;?Z'C!Viona to the test se_lec tor re9-ching test position. Should the plug of 
t}w test co:i'd be •;li t11drawn from the associated jack when the test selector switch 
is in t.:isting position, the subscriber's line "l'Till be connect,3d·~o tha test line 
c:i.rcu.1 t a-c th.;, t-,st uesk arranged for hook supervisor. When in the tasting posi­
tion. it is resto1,ad to no:nnal by the operation of a Disc. ksy located at the 
teut desk .. 

2:. This circ~i t is arranged to fun:::tion tho "No Test" feature in the 
final tnmk ci;:•cui t w-ilen the "Ko Test" key in ths sander circuit is operated • 

. ?2:GUB.R com:JEC1'!.0~~ { X \7IRTIW) 

3. 'l!he ,::,;_.g of tho test cord is inserted in the jack of the associated 
test ·dnfl c:i.rcui t ,-m<.l. the start key opara.t&d., the .l'undsmontsl clrcui t is closed 
o,:,ei.•.ut-1.r,g the L ~•eJ.uy~ Circuit: Battery·, through the lWO oh,"'D winding of the 
L r,> ~~~,:, c::im G~ tip of tha fund~.ir.on tal ci :::cui t, to ground in the test cord 
s0nd01: c i l'C'l'.i to 'I.t,o:1 L relay operated, locks through its 1200 ohm v7i.nding., 
can TI~ ti:!U:CC contact of the relay. cmn G, tip of the fundamental circuit to the 
srun.:i g:rcu:nd :J.n t'.he scmder circuit. The L relay operated advances the switch 
to position 2~ Oircui t; G!'ound on cam I. make conta:!t of t:'le rala¥ 9 c0m c. 
to batli,,rr.f tilro"U!}l tlw R ma.gnat. ~s the swl tch enters position 1-3/4, battery 
is cor..neC'.;fhi t;~:rou.gn the GOO obm winding Ci' the PD rclEzy, C&ll J to the sla-ave 
of the> as~cci:1.tG-i test Hne circuit &.s a busy condition and for su-.parvisory 
pu~po~es~ Dua to ~hn higa rv~ist&.nce in the associated clrcuit. the PD relay 
do6s :r.cn; l'e!:;ci ve 1::ufficient cur:t'ent to operate at this time. In position 2, 
tho UP m3.~na;; op~::.'ates to ground on ca.-n I through the make contact of the L 
relay starting the selector uyward. 

4. Wnen the selector moves upward in position 2 car~ing the ·bru.shes 
over the co.rm::r'.;.ittor oa0 2e~ts~ gr,:iund is intermittently connected to the tip 
sl dE'! of tha i'oi6amenta1 circuit through cam G by means of the A commutator 
b::·,w,l and. sos:i;;nts, suocesaively short circuiting and pennittiug tha re­
o::;;-a1'.&.t:i.~n \,f tlln, s'te;,;_:,ing reJ.ay in t.'1-:te a&seci~.to,l s,indar c l:.!.'cult. VA10n 
s~;.f-fi.•.:1.ent im::;ulsei:; have been sent baclr. to stitiof~• tbs zende:r.. the fU.nd2!llenta.1 
ci.rcu;.t :i.s ~~zn rele:-tr.ir.g the .:;:, ralayo Tha 1 relay 1·el0ased,. opens tha cir­
ci.:i t 1.:1-n,:::u;h-i.,h~ U£-> nagnet and stO.PJ?ing tho u;9•r.arJ. movement of the selector 
aCid :?.d,,.i;.:,~,:iti fa~ s-.:-,lt:fn t:> 1JO:Ji tio~t 3. c.:.rcult., G1·ound on the armature and 
back co;1t1:iC t to thd L relay- of ca.--n B to battery through the R magnet. 
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5* With the  sw itch in  p o s i t io n  3, the t r i p  magnet i s  en erg ized  to  ground 
on cars 11 and th e  L re la y  re -o p e ra te s  over the  fundam ental c i r c u i t  from ground 
in  the  sender as p re v io u s ly  described*  advancing the  sw itch  to p o s i t io n  4 . In  
p o s i t io n  4 , the  UP magnet re-ope  r a te s  and the t r i p  magnet be in g  o p e ra ted  causes 
the p re v io u s ly  s e le c te d  s e t  o f b rushes to tr ip *  when the  s e le c to r  s t a r t s  upward. 
As the  s e le c to r  moves upward fo r  group s e le c t io n  c a r ry in g  the  b rushes over the 
commutator, ground i s  in te r m i t te n t ly  connected to  the t i p  s id e  o f  th e  fundam ental 
c i r c u i t  through com Z9 th i s  by means o f  the  3 commutator brush  and segments* 
su cc e ss iv e ly  sh o r t c i r c u i t i n g  and p e rm it t in g  the re -o p e ra tio n  o f the s tep p in g  
re la y  in  the  sender c i r c u i t  u n t i l  the  p ro p e r group has been s e le c te d .  When 
s u f f ic ie n t  p u ls e s  have been sen t bach to  s a t i s f y  the  sen d e r, th e  fundam ental 
c i r c u i t  i s  opened, r e le a s in g  the  L re  lay  which in  tun?, opens the  c i r c u i t  through 
the  UP magnet and advances the  sw itch  to  p o s i t io n  So

/
6 . In  p o s i t io n  5$ the  I  re la y  re -o p e ra to e  through i t s  800 ohm w inding to 

ground on cam D» 'Hie L re la y  o p e ra ted  advances the  sw itch  to  p o s i t io n  6 in  a  
c i r c u i t  from ground on cam X9 I, re la y  o p e ra te d , cam B9 R magnet to  b a t te r y .  As 
the  sw itch  leav es  p o s i t io n  5 - 1/4 the  c i r c u i t  through th e  800 ohms w ind ing  o f  the 
L re la y  i s  opened.

7 . Should th e  3 te rm in a l o f the  f i r s t  f i n a l  trunk: in  th e  group in  which 
the  s e le c to r  i s  h u n tin g  be i d l e ,  the 1 re la y  re le a s e s  Im m ediately bu t should, i t  
be busy, th e  L re la y  i s  h e ld  op era ted  in  through i t s  1200 ohm w inding , cam F» 
make c o n ta c t o f th e  re la y , c m  M to  ground on th e  s leav e  o f  the busy trunk*
lShile the  L re la y  i s  ho ld  o p e ra te d , due to  th i s  busy c o n d itio n , th e  c i r c u i t  
through, th e  UP magnet i s  m ain ta in ed  and th e  s e le c to r  w i l l  t r a v e l  upward u n t i l  
an id le  tru n k  I s  found. \Sisn an i d l e  tru n k  I s  found, the  c i r c u i t  through the 
1200 dim w inding o f  the  I re la y  i s  open b u t the  re la y  does n o t re le a s e  immediate­
ly  due to  a  c i r c u i t  be ing  c lo sed  from ground through th e  0 commutator brush and 
segment, cam D -o b a t te ry  th rough th e  800 .ohm w inding o f  th e  r e la y .  When the  
b rushes a re  c e n te re d  on the tru n k  te rm in a ls , th e  c i r c u i t  through th e  C commutator 
segnent i s  open and the l  re la y  re le a s e s  in  tu rn  opening the  c i r c u i t  through the  
UP magnet which s to p s  the s e le c to r  b ru sh es  on the te rm in a l o f the  s e le c te d  l in e .  
The 1 re la y  re le a s e d , advances the  sw itch  to p o s i t io n  ? ana p la c e s  a  busy con­
d i t io n  on the  s lee v e  o f the s e le c te d  f i n a l  line® C irc u its  Ground on cam H, cam.
I ,  b reak  c o n ta c t o f the r e la y ,  cam M to  the S te rm in a l.

8 . HO253s- The ad justm en t o f the  0 commutator brush  w ith  r e l a t io n  to th e  
tr ip p e d  s leev e  m u ltip le  b rush  i s  such th a t  i t  does n o t b reak  c o n ta c t w ith  the  
G commutator segment u n t i l  s l i g h t ly  a f t e r  the  h o ld in g  c i r c u i t  th rough the 1200 
ohm w inding o f the  l  re la y  i s  opened by the s lee v e  brush le av in g  the  busy te r ­
m inal and m ak in g .co n tac t w ith  th e  s leev e  o f an id le  tru n k . The UP magnet., 
th e re fo re  rem ains o p era ted  and the s e le c to r  co n tin u es  tc  t r a v e l  upward u n t i l  
the b rushes a rc  c a r r ie d  s l ig h t ly  above the c e n te r  of the  tra n k  te rm in a ls  allow ­
in g  the lo ck in g  oawl to e n te r  the rack  a tta ch e d  to  the brush  suivocrt rod . At
th is  time the  h o ld in g  c i r c u i t  through the  SCO ohm w inding o f the L re la y  i s  
opened a t  the C commutator r e le a s in g  the r e la y . The L re la y  re le a s e d ,  d is ­
connects ground from th e  0 commutator feed  b a r  and re le a s e s  th e  U? m agnet, 
a llo w in g  the  e le v a to r  to drop in to  p la ce  thus c e n te r in g  th e  b ru sh es  in  the  
tru n k  te rm in a ls . During tru n k  n u n tin g  ( in  p o s i t io n  S o n ly ) , the  commutator
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5. With the s,;itc~ in p::is~ t.icn 3, the trip ong-.::.ot is ez:wrgizod to ground 
0r1 C6m l! ru:i.d the L rolcy re-cpe:;.~stos over the fundamental circuit from ground 
in tho sander as prev;.c,-:.ir;1y ciescrH,od, D.dvancing tee sm. tch to posi t!on 4. In 
~osi tion "=• tha UP meannot re-o:_)ar3te=1 md the trip magnet being operated causes 
the prcv-ioua·jy 3electad 

0

oet of· br-..1~has to trip, whan tile se}ector starts 1..-pward .. 
As th·J s'3lector mov.:3s t.']?wc.rd for grcup soloction ce,rcying tbe bruehas ovur the 
co=imutator, ground is internittenr.ly connectod to the tip 3ide of the fundarnantal 
circuit througa cc.rn K,, this by maana of the B co:rim1ltatn brush and se@Ilents~ 
successiveiy short ci=cu~ting u~d pe..r.:nitti~g the re-09aration of the stepping 
relay in the senc3r c:r~uit tmtil the p~opor 5ro~-p has beon selected. \ban 
sui'fic!ent :,-;;.laes have been sant b::ck to saasfy tbe sender, the fundamental 
circuit is opGnad 9 raleasi~1~ ~e L rel8.y \7hL}h iu turu op1:1ns tha circuit through 
the UP magn0t and advances the s~~tc~ to position 5a 

I 
6. In poal t~.~n 5, -~h9 L 1·.s1e.y r-e-opere.to~ thro1-;gh 1 tn 800 ohm winding to 

ground on cam D,. '.!!ha L reJ.ey o-i;:.:,ratsd. o.d,va:r .. cas t."1<> s.1it-.,.n. to position 6 in a 
circi11 t fro~ ground on c;;im :i:, J, relay op~ratac.., c&m B~ R magnet to bat1.;~ry. As 
the switch leaves poai tlon 5- 1/4 th€ cir~u.! t throu~'l the 800 ohms windlng of the 
L rel&~ 1 s opansd. 

7. Should tile 3 t.:nm~nal of t::J.e first fiual trunk in the group in whioh 
tho aelector io hunt:=.ng he idl~, the L relay :-ele,;,.ses i!Ill'll9di3.t0ly but should it 
be busy 9 t.ha L relr.y is helo. opc:r:1t-eo. in through i ta 1200 ohm winding!' cam E 
make contact of tt.3 ro;.~., oem ra to gro-....nd on tho sleevs cf _t.he busy t~.k., 
Vibila the r, raJ.o.,y is Lelci. n:pgmto,:i.\> c,.ua to thie b"t].sy cor.•1~.tion~ tho c::.rcuH 
tnrou__,<:?b. the UP t..1.agnat 1:; mai11'1ia!.:J:~d a?:.1 t~e sa:!.3~t:n· -m.11 travel upwa!'d. rmtil 
en idle tr .. m~ is :fou.-id.. ~..ia::i a:1 idle trun'-r. 1 s fot·:ni. t-..h,9 ci rcu:l.t throug}1 tha 
1200 oh.'ll winding of Ulo I- ::.•ala.y is opon. bu.t th0 :-~lcy c.'.oas not rolassa imrnsdiate­
ly du.a to a c!.rcu.i t being elosod frc,n gi·riu.nd througi1 ta.a a cotmnutator brush eod 
sflgnont, cam D -:o ba.t.taey i;hrou.gh the 800 ohm wind:!.ug of ths reley. \~hen the 
bru.sh.es are centar~d. c,-.:i th~ t::!'un.1: t9r:r:inals 9 the (}irc.tl t tt.rcugh the C conmutator 
segment is open and the L :-a fay :-:e laasas in t',:.rn opanlng -t:he cirm.1.i t throu@l the 
TIP m£.g:net which st.op,:; t:1e ;:;el0~t,jl' in•ushei; o:;:i the tarm!na.2 of tho sal3cted line. 
'I'.he L relay released" aa.vm~-9s tL1e b-V.'i tch to pos!. ticn 7 8-"lld J'.)1£>,ces a b'.l.sy con­
dition on the sleev.::, of the sela,!taa final lino., Circ-::.it: Grcund on cam H. cam. 
I 1 br~ccr cont3ct of tho relay, cmr. M to the S term!nale 

8. NOTE:- J!'ne 1:1.ij1:.st!"":~nf; o! the C comm'.1tator br.1sh with ra1ati~:n to the 
tripped ~L;;evo n..-u:!.ti~:i.3 brn.sh is such that it d0€'s not break contact v,ith the 
C commutator sE'gi11ent u>1-:.-;i 1 sUentJy e.:ft~r the holding cil"'cu..i ~ thro~ th€' 1,;00 
ohm ,71.nclins o!? t:ie L r.:3lay is O:?~n3d ':>;.,-~'le s:U~9-.,a brush leaving the busy tsr­
minul and mak!ng.coutact vit:1 the sleave of an idlo tr..1v~, 'ch9 l1P magnet, 
therefore re!Ilains O:i,)era-!:ed and tr.e se.lactor ccntln•J~s to t,ra-val upward until 
~"le brushes a.re car'"r'ia1 slightly above the C':)ntsr of the tr-ink te:minals al:iow­
iag tha locking puuJ. :;o enter tlle racJ.c attached to the hr-11sh sup:9crt rod~ .A:t 
~"ltis time the holdi":lg circ-ui I:; through the 800 o~ winJine! cf foe L rol:iy i3 

o~ened at the C commutator relea8ing the relay. The L relay r~laased 9 dis­
connocts ground frO!!l t:ha C cor1Jmutc.tor fead bar ar.:.d relaases the 17 ma.gnat 9 

a::.lov1ing the 0leva tor co drop i:.1to place thus ccnt,JrJ.ng t;he br.tsh9s in tho 
trunlc terminals. Durir.g trunk nun ting ( in pcs:!. tiou 5 ouly l • th9 co-.1l!Illltator 

• 
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feed ground i s  supplied through cams R, I and P under the co n tro l o f the L re­
la y . This i s  to prevent the re-operation  o f the L relay  by the c lo s in g  o f  a 
c ir c u i t  between the 0 commutator brush and segment on the overthrow o f the 
s e le c to r  or as i t  drop3 in to  p la ce .

9 . As the switch enters p o s it io n  6 -3 /4 , the s leev e  o f the se le c te d  f in a l  
trunk i s  made busy by ground on cam M. In p o s it io n  7 , the L relay op erates, 
throu^i i t s  1200 ohm winding, cam G- to ground on cam M and locks through i t s  
1200 ohm w inding, cam E, make contacts o f  the L relay  to the same ground on 
cam Mm The operation o f the L relay  advances the switch to p o s it io n  8. In 
p o s it io n  8 , the t ip  and ring are c lo sed  throu^i cams K and R to the f in a l  c ir ­
c u it  for  s e le c t io n  beyond.

10. In p o s it io n  8 , the lock in g c ir c u it  fo r  the I  relay i s  transferred  
from ground on cam M to ground on the r in g  o f the f in a l  trunk. A fter s e le c t io n  
beyond has been com pleted, the ground on the R te m in a l from the f in a l  c ir c u it  
i s  d isconnected but the 1 relay  i s  held  operated from ground from the sender 
c ir c u it  over the r in g . C ircu it: Battery 1200 ohm winding, cam E, make contact  
o f 1 re la y , cam L, ring  o f  trunk to ground. A relay in  the sender c ir c u i t  oper­
a tes  and d isconnects the sender and connects the te s t in g  combination o f  the 
jacks to the incoming s e le c to r  and a lso  d isconnects ground from the r in g  o f  the 
fundamental causing the L relay  to relea se  advancing the sw itch to p o s it io n  9 .

11. With the switch in  p o s it io n  9 , the L relay operates through i t s  800 
ohm winding to ground on cam H. The L relay  operated c lo se s  a c ir c u i t  from 
ground cam M, make contact o f the 1 re la y , cam C, R magnet to b attery  advancing 
the sw itch to p o s it io n  10* As the switch advances from p o s it io n  9 , the L re­
lay r e le a se s  but re-operates in  p o s it io n  10, through i t s  1200 ohm winding to 
ground on cam D.

12. With the switch in p o s it io n  10, the s leev e  o f  the a sso c ia ted  c ir c u i t  
i s  disconnected from the 800 ohm winding the PD relay and connected through 
cam J to battery through the 750 ohm winding o f  the SLV re la y , which operates. 
The SLV relay  operated, locks the L relay  through i t s  800 ohm winding and the 
inner contacts o f cam P. The L relay  operated, advances the switch to p o s it io n  
11 in  a c ir c u it  from ground on cam M, make contact o f  the L relay  upper cam C,
R magnet to b a tte iy . In p o s it io n  11, the t ip  and ring  o f  the c ir c u i t  are con­
nected through cams K and L to the f in a l  trunk for te s t in g .

DISOOMECT

13. With the switchnin p o s it io n  11, the c ir c u it  s i s  restored  to noim al, 
by the operation o f a key a t the t e s t  board. The operation o f  th is  key opens 
the s leev e  w ire , re lea s in g  the SLV relay . The SLV relay  re lea sed , r e le a se s  
the L re la y . The "L" relay re lea sed , advances the switch to p o s it io n  18 from 
ground on the armature o f the re la y , cam B, R magnet to b a ttery . In p o s it io n  
18 the DOWN magnet operates from ground on cam H resto r in g  the s e le c to r  to 
normal. As the s e le c to r  roaches normal, the switch i s  advanced to n o m a l from 
ground on the Y commutator brush and segment, cam B, R magnet to  b a ttery .

• 

• 
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~eed ground is supplied through cams H,. I and F under the control of the L re­
lay. This is to prevent the re-operation of the L rali:cy-by the closing of a 
circuit ba~aen the C comnu.tator brush and segr2':IJt on the overthr0\7 of the 
selector or·as it d:r::ops into place. 

9. As ~~e suitch enters position 6-3/4, the sleeve of the selected final 
trunk is made bu~y by ground on·cam M. In position 7, the L relay operates, 
through 1 te 1200 ohm winding, cam G to gx:ound on cam M and locks through i ta 
1200 ohm winding. cam E, make contacts of the L relay to the same ground on 
cam M. 'I!he operation of the L relay advances the switch to position 8. In 
poai tion 8, the tip and ring o.re closed through cams K and R to the final cir­
cui t tor selection beyond. 

10. In position 8, the looking circuit tor the t relay is transferred 
from ground on· cam M to ground on the ring of the final trunk. After selection 
beyond has bean completed., the ground on the R tenninal from the final oircui t 
is disconnected but the L reU\V ie hold operated :from ground from the sender 
circuit over the ring. Circuit: Battery l.a:>O ohm winding. cam E, make contact 
of L rel;zy, cam L, ring of trunk to ground. A rel~ in the send.er circuit oper­
ates and disconnects the sender and connects the testing combination of the 
jacks to the ineoming selector and also disconnects ground from the ring of the 
fundamental_causing the L rel~ to releaso advancing the switch to position 9. 

11. W1 th the sw1 tch in position 9, the L relq oporates through i ta 800 
ohm winding to ground on cam H. !!!he L :rels.v operated closes e. ciroui t from 

. ground cam M, make contact of. the L re~, cam C, R magnet to battery advancing· 
the switch to position 10, As the switch advances from position 9, the L re-
1.w releases but ra--operates in position 10, through 1 ta 1200 ohm winding to 
ground on cam D. 

12. With the switch in position 10, the sleeve of.the associated circuit 
1s disconnected from the 800 ohm v,indlng the PD rel~ and oonnaoted through 
cam J to battery through the 750 ohm winding of the SLV rel~, which operates, 
The SLV re.lay operated, looks the t rala,v through 1 ta 800 ohm winding and the 
inner contacts of cam F. Th.a I, rela,y op<:1rated, advances the sw1 tch •. to position 
11 in a circut t from ground on cam M, make contact of the L rel~ upper cam c, 
R magnet to battery. In position 11, the tip and ring of the circuit nre con­
nected through cams K and L to the final trunk for testing. 

DISCONNECT 

13. With the S\7itchnin position 11, the circuit sis raeto·red to normal, 
by the operation of a key at the test board. The operation of this key opens 
tho sleeve wire, releasing the SLV relay. The SLV relay roleo.sod, roleo.sos 
tho t rel~. Tha 111,11 relay released, advances the switch to position 18 from 
ground on the anna tur<:1 of the re lay• com B, R ma.g;10 t to bat t<:1 ry. In position 
18 the DO\llN mognat operates from ground on cam H restoring the selector to 
normal. As the selector roaches normal, the a·1n tch is advanced to nonno.l from 
ground on the y commutator ·brush and sa{gn<:1nt, cam B. R magnet to batt~ry. 
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IIAgl d ispci- ict

14. Vtfhen the  p lu g  o f the  t e s t  cord i s  w ithdrawn from the jack  a t  the t e s t  
ja ck  the  e x te rn a l  re s is ta n c e  in  the  s leev e  c i r c u i t  i3  d ecreased  from 2200 ohms 
to 200 ohms thus  o p e ra tin g  the .?D re la y  which locks ground on cam H, T5ie oper­
a t io n  of th e  PD relay ., connects  ground through cam C to  c a t te r y  through th e  R 
magnet advancing the sw itch  to  p o s i t io n  IS* However i f  th e  p lu g  o f t e s t  co rd  
i s  w ithdraw n from the jack  a f t e r  the sw itch has passed  p o s i t io n  9 , the c i r c u i t  
w i l l  fu n c tio n  as p re v io u s ly  d e sc rib ed  and the su b sc rib e r* s  l in e  w i l l  then be 
l e f t  connected, to the t e s t  desk w ith  the sw itch  of the t e s t  s e le c to r  in  p o s i t io n  
11. With th e  sw itch  in  p o s i t io n  11, th e  c i r c u i t  i s  re s to re d  to norm al by the  
o p e ra tio n  o f  a key a t  the  t e s t  board as  p re v io u s ly  d e sc r ib e d  under Disconnect*

15, When th i s  c i r c u i t  i s  used  w ith  a c e n tr a l  t e s t  desk lo c a ted  in  a d is ­
ta n t  c e n t r a l  o f f ic e ,  the ITT re la y  i s  s p e c if ie d  and Y w ir in g  u sed . In th i s  
case the  fundam ental c i r c u i t  i s  c lo sed  m e ta l l ic  through the  w indings of the 
If? re la y . P/hen the  HP key in  she. sender c i r c u i t  i s  o p e ra te d , b a t te ry  through, 
a re s is ta n c e  i s  connected to the r in g  o f the t e s t  co rd , a f t e r  f in a l  te n s  se­
le c t io n  has taken  p la c e . Phis b a t te r y  in  p a r a l l e l  w ith  the  b a t te ry  through 
the 1200 ohm w inding of the l  re la y  a llo w s s u f f ic ie n t  c u r re n t  to flow  in  th e  
f i n a l  c i r c u i t  over the R te rm in a l to  p e rm it th e  PoB.H. re la y  in  th a t  c i r c u i t  
to  o p e ra te  a f t e r  trie f i n a l  u n i t s  s e le c t io n  has taken  p la c e ,  fu n c tio n in g  the  

j.:0 t e s t ” ie a tu re  in  toe f i n a l  c i r c u i t  thus cau s in g  the  m echanical ap p ara tu s  
to s e is e  the c a lle d  l in e  re g a rd le s s  o f w hether i t  i s  busy or id le*  As the 
x in a i s e le c to r  advances ground i s  removed from tiio R te rm in a l re le a s in g  the  
I  re la y . From th i s  p o in t the c irc u it-  fu n c tio n s  as p re v io u s ly  d e sc rib ed .

j.6. Should a l l  t-l.a trunks in  the  group be busy, the  s e le c to r  when tru n k  
h u n tin g  in  p o s i t io n  6, t r a v e ls  to  the top o f the bank and r e s t s  cn the o v e r­
flow te rm in a ls . As the s leev e  i s  open a t  overflow , the  L re la y  r e le a s e s ,  ad­
vancing  the sw itch  to p o s i t io n  7* T,7ith the  sw itch  in  p o s i t io n  7 , a c i r c u i t  
i s  c lo sed  from ground on the Z commutator, brush and segment, cam B to b a t te ry  
through the R m agnet'advancing  the sw itch  to p o s i t io n  9. In p o s i t io n  9 , the 
L re la y  i s  connected to t i e  ring- o f the fundam ental c i r c u i t  as p re v io u s ly  
d e sc rib ed  under "Regular 3 o nnaction” which o p e ra te s  in  s e r ie s  w ith  a  re la y  in  
the sen se r c i r c u i t*  Shis re la y  o p e ra ted , b e fo re  f i n a l  b rush  s e le c t io n  has 
taken  p la c e , l ig h t s  an 0.FL lump a t  the t e s t  desk as an in d ic a t io n  th a t  the  
s e le c to r  has gone to overflow* the o p e ra tio n  c f  the L re la y  advances the 
sw itch  to  p o s i t io n  10. In  p o s i t io n  10a the L re la y  ag a in  o p e ra te s , advancing 
the sw itch  to  p o s i t io n  11. In p o s i t io n  I I ,  the  J. re la y  i s  re le a se d  by th e  
o p e ra tio n  c f  the d isco n n ec tio n  key a t  the  t e s t  board* From t h i s  p o in t on th e  
c i r c u i t  fu n c tio n s  am  i s  re s to re d  to norm al as d esc rib ed  p re v io u s ly  under 
"Disconnect-*.
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14. ·.l'ha:1 fae plt..6 of t110 t-3£t corCl is -:1i tlia.ra:;;n fnm the ,is.ck st the test 
~ac:: ti,a exter-l\al re::ii~tu11c~ Io tr1-.3 sloa.,.o ~irc1,lt is d.3~_;:.,ased from 2200 ohms 
to 200 crms thus oi-,oreti??g the .?D relay ·,;hicl1 locks ground on cem H. T:-ia o:per­
aticu o~ tt .. 3 PD r0lc.Q ~ cor.nec ts grc:md. thrcu[;h cam C to battery tla'Ou~ the R 
nag::et ud·,a:i~ir._; t:1e s',7i tcb. to :90:::i ticn rn. i::011over if tha plug of t9st cord 
is ,;it.hdro.im from the jack after the :m:!.tch h:.i.s paased position 9, the circuit • 
nill f"..t."?cticn as pl'Cvicue:Y c.escribed. ~i..d tho s'4bscribe.t's line will then be 
ls.:t co:nnact-=3d tr the test di3s1.t ·.,-1th th9 S':7i tch of t.ne test seloctor in position 
:.l. Iii th th'3 s,1 tch in )Osi ticn 11, th'3 cfrcui t is ro!3tor'3cl to normal by the 
cpe:..-st:.:.e,n of a ..:.ay at tho test boa=-cl as p1·0.,.iouely Jesc:::iboci under Disconnect. 

15. \1hsn this ci::,cui t is -..is€'d m th n ~c-::.::!"cl t~:;t de~.k located in a dis­
tc.nt ccntro.l of:ico, the 1JT ra::.o./ ls sI;~clfit·d anrl Y wi:-in~ used. In this 
cr.,oe the ::'unc:a."il~nta.l ci:rcti.ii: is clo~ed r.~<'ta~.lic through the windings o:r the 
i~l' :..·ol&7. 1V.uen the Kr !··.Jy in tt.e scndq:, circui. t •. s ope.:atod, battary trrou~ 
a ::-esis~anc3 is ·:om:ected to the ring of t..'11.e test cord, e-f'ter i'i:ia.l tens se­
lection nas t:u..an ~lacs. ~.is battery :n p~rall~l 7i't..~ tho battery through 
the 1200 <'inn VTlndii!{r of the. L :.•~fa.:, a.l]:Yns BU~:•ic:).Mt currsr.t to flo':7 in ~e 
fln:a.l circuit over thu R t'3-i"i1.!~l to po~i t ti:.s P.:a.::. :·o"!r',y in t}H\ '; ci r~ui t 
to op13ra.te aft'3r the f 4 "1o.l lt:1i tf.. sslu~ti.c.n h3c; ta'he'l plb.CA~ f"unctioi:.1ng the 
"i:o t 13?t" fao.t-ure in t::3 finr.1 c.i1·cu'lt tt.u'3 C'.3.'..!s::..1g ths mec~anizal apparatus 
to seize t.li.; called lina 1·e:-,.r-n\?::s of ·oo"';!ie:r i ~ i3 biley nr icil~. ..i.o t.'1c:1 
final seiec tor E..d'lc.ncec ,;ro~d is re;~o,,;1::i frc,:n the- TI. tu:::-.~ir.c.l r..,lear.ing t:::i.a 
L reley. Fro:m thiG -pvint. the <",l,;cuH fl:.."J~clot~s es prev~ousl:r de~ct.-:b~a.. 

lf... Should a.ll t:l.e t .. 't.·rks in the ~-cu:;_1 bo buav • ths sAlactor when trunk 
.h1.mting in :,)Osi tic:r: t:i, t:.:n-·e;ls !;o t.:Ie r.c,p uf Wl') b':l.1.!k w::d rests en t?1e ovur­
flow te:mln~.l.:3. As tha clo!:va 1~ o:,un at ov1rflc,w, t::.o L rai..ay :..·aleasas, ~d­
v~..-icing the s;7i tch t0 ;,o~i :ion 7 ~ '.7it:-i tl1e awi ~cir, ~ n position 7 • a circ~1it 
ic closed fro~ g~o'Wl~ on tte ~ ccm:n~iat~r, brn&i an~ sngr.:.ont. c~~ B to batta:cy 
th routh the R r:.a;net ad .ancln 5 the s,:,i c;ch to posHicn 9. In position 9, the 
L rel&y is com,ecte l t') t~a ring c:: the f.md3.llle,1tal circuit as pr:aviousl,.v 
doscr·ib?.d under 'irl9JUl9.l' 0o:r>.:-iacticn·' 71hi~h ope!'ll.i.es in s9:i:ies wi t:i a relay in 
tr.e sendor ci:·cu.:. t. T:1is r'3lvy <''J?a:rat,d. bc4:"or1 f1nal b::1u:·1 cale,-:tion hes 
taken p:a.ca, li~1ts an CF1 l.3r.-:p c.t the C:3st Jee·.: ac c."1 i:Jticci~::.c~ tn~tt the 

• sel9c tcr has gon.: to o..-e:ri'.:or,. ':llct C!)ero.tiC'n c,.· t.i~ L ro:i.:zy a.dv::ir.cc1s th3 
sm tch tc post tion 10. I'll pod t:.011 ~0" the L r~by a.gain oper~.tes. aC-:7a.ncing 
the S\7i tc~ to i:>N~i t~o~ 11. In :,oei tier- l:l, tr.a l r-31'\Y :.~ :rs1~1lS'3C:. ·oy tlw 
operation cf th'3 di-:conne-::tion : ... ey c-.t t.:t.d te--t ••oa.:::-6. F:0i!l tb.5.~ ;,f;i:1t or; the 
circu.1 t f-.i1:ctions a!ld 1s 1·eetc,r13d tC' nc rn~l as r!e3cri't-e·"l pr,3vlr:•1slj• 1.u1d.:n· 
"Di scom: act·•. 

. 
' 
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17. Should the s e le c to r  t r a v e l  to  th e  "T e ll Tale" p o s i t io n  d u rin g  brush  
s e le c t io n ,  a c i r c u i t  i s  c lo sed  from ground on the commutator b rush  and segment 
cam B, R magnet to b a t te r y  advancing the sw itch  to  p o s i t io n  3 • In p o s i t io n  3 , 
the L re la y  o p e ra te s  over the  t ip  of the  fundam ental c i r c u i t  advancing the  
sw itch  to p o s i t io n  4 . fflie sw itch i s  advanced to  p o s i t io n  5 from ground on the  
X commutator b rush  and segment. In p o s i t io n  5 , the  1 re la y  o p e ra te s  
on cam D advancing th e  sw itch to .p o s i t io n  5. The sw itch i s  advanced to  
p o s i t io n  7 by ground on th e  commutator brush  and segment. In  p o s i t io n  7 , the  
1 re la y  o p e ra te s  to ground on cam M advancing the  sw itch to  p o s i t io n  8. The 
sw itch  i s  advanced to p o s i t io n  9 by ground on th e  X commutator brush  and 
segment. In  p o s i t io n  9 , the  1 re la y  i s  o p e ra ted  over the  r in g  of the  funda­
m ental c i r c u i t  in  s e r ie s  w ith  a  re la y  in  the sender c i r c u i t  l ig h t in g  an over­
flow  lamp a t  the t e s t  board as p re v io u s ly  d e sc rib ed  under "OVERFLOW” advancing  
the sw itch  to  p o s i t io n  10. 171th th e  sw itch in  p o s i t io n  10, th e  L re la y  13
op era ted  by ground on cam D advancing the  sw itch  to  p o s i t io n  11. In  p o s i t io n  
12, th e  sw itch  i s  advanced to p o s i t io n  18 by ground on th e  X commutator brush 
and segments With th e  sw itch  in  p o s i t io n  18, th e  sw itch  i s  advanced to  p o s i­
t io n  1 and the c i r c u i t  i s  re s to re d  to  normal, as d e sc rib ed  under "DIBCOiBiiECT'’.

"' 
• 
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17. Should the selector travel to tho "Tell Tale" position during brush 
s9l,Y3t:lon, a circuit is closed from g:r()u.nd cm t:ne colll!:lutator brnsh and. segnant 
C[:'J:l :S, R magnet to battery advancing the sv,i tch to position s. In position 3• 
th~ L relay operates over the tip of the f".mdamental cj rcui t advancing the 
s,n. V:;h to position 4. The sni tel1 is advanced to position 5 frcm grou.nd on the 
X 00::..:ilut~tor br,2sh and sc~:int. In position 5~ the L r'3lay o.r>or~t-.,.-:s Lo r,;,·o-..~n.i 
on. 0:..>n D uri-Jancing the 51:-i ~ch to l)Osi tion 6. Tila S'i7i tch is advs.,--iced to 
pv;;i tion 7 by grv, ... -:.6. on t11a cor:r:".'lutator brush and 3e!?J!lent. In position 7 v tha 
L l't'<l!-W 07orat0s to gro~md on cnm !I advancing the switch to position Bo cha 
s-;,-J tc.;h is ad.vanc!'ld ~n _:position 9 by ground on the x coromu.tator b?ush aud 
saf:~:!1cnt. 11'! p,J•,i 1:lo.:i 9, urn 1 rel.oy is operated ovar the ri-a~ of the fu:wla­
~er(t;>l ~ircui t in ;.Gl·l~s .vim s. reley in the sander ci11eui t Ugh Ung an ,,vsr­
flo:r lsm? at tha t-a~;t b0&.rd a.s previously descl'ib0d under 110VE}1FID'\'711 a.dvsnclng 
t,1,0 n~i ten to pos1. tlon 10. \ii th tha switch in position 10. t:C..o L relcy 13 
o:,:,~i·atod by .i;;rm.1..~.id 0.1 c:i~ D udrancing the switch to position 11. In pcr.iH:lon 
li, fa1& f,-r-1: t;.;.11 in o.t't':'M~ed to 'J.?Osi tion 18 by grcund on the X comnr..:ttatc-r b::.·uilll 
:::;1:,!. t.oi_:!i,G,'lt. "\7:t ~!1 the f;;W:i.tch iu -position 189 the 8\"71 tch is e.<l.vE1nced to posi­
t:ton l uud the clr·cui t is restored to normal. as dascribed under ''D-'3CON1'ECT" • 
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CIRCUIT REO.UIP.M'.-IESITTS 

HSAUJUST KBQyXgiaM T S,_SHOM BELOW ARE FOP 1IAINTBNAITCB USE ONLY.

OPERATE ROE-OPERATE

E1S3 Roadj. .055 amp.
(ST) Tost .058 amp.
In n er I7dg0 W.C.C. .058 amp.
(34 ohms)

O uter U&g. Test .042 amp.
(316 ohms)

RELEASE

Readj. .003  amp. 
T est .0 0 7 6  amp*

E375
(L)
In n e r \7dg0 
(1200 ohms)

Sp ecia l requirement to avoid overstepping when
hunting id le  trunks#
Readj. .017 amp. Roadj. .012  amp.
Tost .0178 amp. Test .0^14 amp.
W.CoC. .0184 amp.

O uter 'Jdgo Test .045 amp.
(800 ohms) T7o0.C . .055 amp.

ROTE:- Rola^r should bo equipped w ith  sp e c ia l am&ture 
stop (pioco part #163914).

S618 Readj. .008 amp.
{SLV) Test .011 amp.

V7.G.C. .0145 amp.

Road j . .001 asp.
Test .0005 amp.

Spl.B31 _ Readj. .031 amp.
D-22590 Test .037' amp.
(PDF W.C.C. .0428 amp.

/ Inner I7dg.
(S00 ohms)

ReadJ • .022. amp.
Test .020 amp. 
W.C.C. .0176 amp.

f c

ERG*—ACLH-ML. 
6-7-22 .

CHK* D.—RAP- CWP< APPROVED -  C.L.SLUYTER, G.M.L.
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THE READJUST RE<)JJIRill.!EMTS SHO'AN BEIDV/ _\RE FOR.J,IA!UTENAI:CE USE ONLY, 

OPERATE NON-O.I'E1"9A~ BELEA~ 

El38 Roadj. .055 amp. Raadj • . 000 orop. 
(ST) Tost .058 fllllP• Test .0076 mI:!.P• 
l.Pr10::.· \7l\g,, u.c.c. .058 cr::ip. 

(34 ohms) 

Outer Udg • Tost .042 aop. 
{316 ohms) 

ES'75 Spooial requiromont to avoid overstepping when 
( L) hunting idle trunks • 
r~or \7tlgo Ro!ldj. • 017 omp. Roadj. .012 amp. 
(1200 ohms) Tvst • 0178 omp • Toat .0~14 amp. 

w.c.c. • 0184 ornp. 

Ontor 7/dgo Tast .045 812:p. 
(600 ohms) i7oC.C. .055 Ellllp. 

NOTE:- Roley ahould bo aqu1ppod. with spoc1al armature 
stop (p1ooo part 1163914). 

E618 Readj • . ooa amp. Roadj. .001 amp. 
(SLV} Test .011 amp. Teet .ooos amp. 

'r7.C.C • • 0145 amp. 

SpleE=-31 _ Readj • • 031 amp. Readj. .022. amp. 
D-22q;)O Test .03'7" emp. '.l!est .020 &DIP• 
(PD} i'l.c.c. • 0428 amp. \1.c.c • .Ol'/6 amp. 

/ Inner \1dg. \ 
(800 ohms) 

BNG~--AClli-ML. 
6-7-22. 

CHK'D.--RAP-C\'iP. APPROVED - C.!D.SLUYTBR, G.M.L. 
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