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I . f i 4 .2 ,  On a local  c a l l ,  t h i s  c i r c ~ i t  se lec t s  the called line, 
1.04.3.1, t e s t s  the candition sf the l ine ,  r e t l ans  ringback tone 
1.04.3.2, to the cz l l i cg  party, and rings the called lifie or  

reti-s busy tone. f f  <he c i r cu i t  se lec t s  a diverted 
c a l l  teminal ,  high tone Is returned to  the cal l ing 
pa r ty ,  who mast then d i sc~nnec t .  During conversation, 
th i s  c i r cu i t  supplies battery feed to the cal l ing and 
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called par t ies .  me c i rcu i t  has l a s t  party or cal l ing 
party release and, if the called party d i scon~ec t s  f i r s t ,  
provides timed release of the preceding equipmnt. When 
a l ine  %n a PBX group i s  selected, other than ths  l a s t ,  
trunk hunting may take place. 

On a trunk or  l ink c a l l ,  t h i s  c i r cu i t  produces a dry 
loop for conversation. If a bus): l ine  i s  selectee, the 
Attendant can make t h i s  c i r cu i t  camp o;~" the l ine  u n t i l  
the l ine  becomes id le .  When t h i s  c i r c u i t  "camps on" a 
bus>- l ine ,  high tone is sent to the called party. After 
a l ine  has been "camped on", the A t t e~dan t  can "break in" 
on the busy l i ne .  After the Attendant has finished, the 
c i rcu i t  returns to a "camp on busy" condition. When a 
diverted c a l l  terminal is  selected, t h i s  c i r cu i t  sends 
tnterrupted booster battery back to  the trunk or l ink.  
This causes the trunk or  l ink t o  c a l l  i n  the At~endant 
and release t h i s  c i r cu i t .  When a l i s t e d  number diverted 
c a l l  terminal i s  selected using selected s ta t ion night 
service, the "C" lead i s  opened to  insure a diver t  when 
two switches arz  trying t o  diver t  on the same terminal. 
On a trunk or  l ink c a l l ,  release i s  under control of the 
cal l ing party . 
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FEATURES 

(a)  Provides loca l  or  trunk-link c a l l  detect ion 

(b) Provides immediate r h g  on local  c a l l s  

( c )  Provides special  r ing on t r u n k  or  i i n k  c a l l s  

(d) Provides switch through on trunk or  l ink  
c a l l s  

(e) Provides group htmting 

( f )  Prcvldes l a s t  party or  eailizg gdrty release 
( local  c a l l s  m l y )  

1 B 
(g) Provides timed release (Lacal c z l f s  cniy j 

I 
11 jb) P r ~ ~ i a e s  "camp on t-us;; {(trunk Qr i5L~s c s l l s )  

- -  \ (F) Wovides "break in" (tru~;~, or i ink  earls; 

(j) Provides c a l l  dtversion (trunk or l ink  calls) 

I 
(k) Provides trunk and l ink c a l l  r e s t r i c t i o n  

(1) Provides "camp on busy-break in" r e s t r i c t i on  

(m) Provides nuizance t r i p  feature ( local  t o  loca l  
c a l l  only) 

CIRCUIT OPERATION 

1.00 Local Call 

1.01 Seizure (Operated: VON and RON springs) 

This c i r c u i t  is marked id le  to preceding  witches by 
resistance (#2C) battery on lead C. When t h i s  c i r c u i t  is 
seized, a loop i s  closed across lezds +T and -R, closing 
re lay A and ground i s  forwarded via lead C,  closing 82C. 
Relay C operates. Relay A operates and closes re l sy  B. 
Relay B operates and connects resistance ( V ~ H )  ground t o  
lead C, short-circuit ing #1H. The preceding switch re-  
moves ground from lead C ,  closino /)1H i n  s e r i e s  with 
#2C. Relay H operates t o  i t s  " ~ " ~ c o n t a c t s ,  locks via  i ts  
#2 winding, operates fu l l y ,  and connects d i r ec t  ground t o  
lead C. 
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1.02 V e r t i c a l  Stepping (Cperated: Relays A, B, and C;  
VON and RON spr ings)  

When the  c a l l i n g  par ty  d i a l s ,  t h e  loop across  leads  +T and 
-R is  opened on e.;sh ptllso, openlng r e l a y  A .  Relay A 
fol iows +be pulses  acdi when 3': ~0n:31, 3yeus relay 6,  
m d  c1o~e .s  $15 and ihe  VEkT Eag-ilct i r t  serrlcf_- 
%e V X T  Rltagnet ape ra t e s  and steps cr,e wipers to  t h e  
d i a l e d  level, %. rhe f i r s t  v e r t i c a l  stcp, the VOE 
spr ings  r e s t o r e  and open +2C. iuhn Zhe wipers 2re 
stepped t o  a l i s c e d  n-mjer Level or t c  a divert 5 s  
assigned l e v c l ,  the  1 3  IJP SPC-S riperate (sea, :.7Q1~ES 8, 57 
and 60, H-5S037Q-5). Relass E C remain opsrzted 
chrirtg gu l s ing  duc to theix- s l sv - t c - r e  lezsz c f i~ - s - t e r j - s t i c s  

* A t  the co%plet5un o r  pulsicz, r e l z y  A apscaces, -laecs 
r e l a y  H, and ogecs $!iC aiiu the VEET aagnet .  The VERT 
rag22~ r e s tGres .  b f t e r  i ts slow-to-releas2 interc:sL, 
relap C rostCrc2SS scnnects  r c s i s t a n c r  {{{I-T) grc2mG to 
w e  C a s ? .  R;lev G operates. dia:oi~nrcrs 
r e s i a t a c c e  < # i . T )  g_roa~2 fro= wLper (3, ~ 1 ~ ~ 2 s  .-slay 7,: 
if 3 f i s t c d  n=mSer Lc,ire'l is  d i a i s d  ("G" wiring - .. T~~~~ E. '!-5$93:0-3) v<s  s t r a p  "y" or l e~ r : s  A {  j and s( ) 
{see NO& f j Q ,  3-3E!j370-2), znc closes di2c. %lay C 
opera tes .  Zzlay Zl operates and losks. 

1.03 Rotary Steppin- (GperaCed: Relays A,  B, C, H, G 
and poss ib ly  z?; ROB sp r ings )  

When t h e  l a s t  d i g i t  i s  d i a l ed ,  the  loop across  leads  +T 
and -R i s  opened on each pulse ,  opening r e l a y  A. Relay A 
follows t h e  pulses  and, when a t  normal, opens r e l a y  B ,  
and c l o s e s  #lC i n  s e r i e s  with #2G and the  ROT magnet i n  
mul t ip le .  The ROT magnet opera tes  and s t e p s  the  wipers 
t o  the  d i a l e d  bank contac ts .  On the  f i r s t  r o t a r y  s t e p ,  
t h e  RON sp r ings  r e s t o r e  and open #2C. Relays B and C 
remain operated during puls ing due t o  t h e i r  slow-to- 
r e l e a s e  c h a r a c t e r i s t i c s .  A t  t he  completion of puls ing,  
r e l a y  A ope ra t e s ,  c lo ses  r e l a y  B,  and opens #1C, P2G and 
the  ROT magnet. The ROT magnet r e s t o r e s .  Af te r  i t s  
slow-to-release i n t e r v a l ,  r e l a y  C r e s t o r e s ,  opens BIG, 
and connects r e l a y  F t o  wiper C ( i f  r e l a y  2 1  i s  not  
operated) .  

1.04 Test ing the  Called Line 

1.04.1 c a l l e d  Line Busy (Operated: Relays A, B, H and G)  

When the  c a l l e d  l i n e  i s  busy, ground on wiper C c loses  
r e l a y  F. Relay F opera tes  and connects #1E to. wiper EC. 
Af t e r  i t s  slow-to-release i n t e r v a l ,  r e l a y  G r e s t o r e s ,  



disconnects rp_i~y F f r m  wiper C, connects reiay F to 
resistance fresiscor R 7 )  round, ccnnects grou~d to 
lead INT ST, disconnects 8IE from r?$per KC3 and ConilEctd 
l.xxl 3s': TN r o  lead -R via resiscor 23 and capacitor C2 
to return busy tan* to :he caillng part).. 

1.04-2 Ceized Llne Id',e (Operated: $alayh A ,  B, H a d  G) 

m e n  ;he cal1e.l line is idle, Sattery cr: wlper C short- 
circuits relay F. b - f i e r  its szow-to-release interval, 
relay G restores grc~nds lead IhT ST, cl~ses $12 via 
rrs$ators RiZ i.dlGr 813 ("ri and/or "Il.2" .;ring 
mitteb - see ?4CYE3 22 Q 91, 3-530370-3;, rlis~harges 
cepacit~r C7 via resistors E;2 ~71d!cr R13 ("91 and/or "D2" 
*iring cillictecl - see ?IOTES 12 & 41 (1-:-550770-E), and 
C ~ G s - .  C L  -.:s~PT-c - iei gr 2 z r m  rssi~tance (relay F) bai t e ry  CG 

rzsirtasce !!ij) grs;ma, closing t l 2 .  After its slow-to- 
Il~ r r t  apersrt5 ixiterva?,, rsiay 3 cperatcs tc Its , contacts, 

locks v ia  ies #2 ~Lzding, cperates ru l ly ,  zhort-circuits -- - 
8 i J ,  c==ss zeiay Z hezcre I: speretcs, charges csps:itor 
C7,  cmnecfs gr~un5 to wiper C ,  closes #2E via thermistor 
T U ,  connects lsad RE? to lead -R via capacitors C6 and C2 to 
retvrn ring-back toqe to the calling party, and connects 
lead DIR GEN go viper "-" via #1K and gr~und to wiper 
fa+ll (llc#f or 1 1 ~ 1 1  & wiring - see TABLE B, H-580370-B) 
or connects lead DIR GEN to wiper It+" via resistor R1 
and battery to wiper "-" via #1K ("F" & "U" wiring - 
see TABLE B, H-580370-B) to ring the called line. After 
its slow-to-operate interval due to thermistor TRL, 
relay E operates, locks via its /I2 winding, transfers 
wiper "-" ("G" or "F" & "X" wiring) or wiper "+" ("F" & 
"U" wiring) from lead DIR GEN to lead INT GEN, and short- 
circuits thermistor TR1. 

1.04.3 No Test 

1.04.3.1 Open "C" Wiper or Divert As Assigned Levels 
(Operated: Relays A, B, H and G) 

When the called line-does not test idle or busy, relays 
J or F will not operate. After its slow-to-release interval, 
relay G restores,.,grounds lead INT ST, closes #LZ via 

I 
resistors R12 andlor R13 ("Dl" and/or "D2" wiring 

I omitted - see NOmS 12 & 91, H-580370-B), discharges 

I capacitor C7 via resistors R12 and/or R13 ("Dl" and/or 
"D2" wiring omitted - see NOTES 12 & 91, H-580370-B), 



- 

\O and transfers wiper C from resistance (relay F) battery 

t to re~~staccz (ikl.?) ground. When capacitor C7 discharges 
w sufficiently, relay Z operates, a~ld connects lead YIGH 3 
8 to lead -R via capacitors C5 and C2 to send tone to the 

csllLng party. 

1.04.3=2 Listo-d Nrunber Levels (Operated: Relays 
4, B, l-i, G and Z:j 

Wion the called line does not tesc idle or busy, reiays 
J or F will not opsrate. After Its slow-to-release inter- 
val. relay G resmres, grsmcls lead INT ST. ~ n d  L~OSCS 
!ilZ via r~sisccrs 512 zndlor Ri3 !"Dil' andicr "Z2" wiring 
m i r t e d  - see NOTES 12 6 91, ti-5803!0-Bj. Reldy Z oper- 
ates, cmnects lead HLGB TiK tc lead -E via capacir-ors 
C5 znd C2 ta ;snd tone to the callicg party. 

I i-05 =led Farty Answers (Operated: Relays A, B, E, 
H, and J) 

When the ce l l ed  party aI:svers, a I m p  is closed sc-ross 
wipers "+" and "-Ii, closing i t l K ,  After C t s  s'lov-to- 
operate interval, relay K operates to its "X" contacts, 
iscks via ics it2 winding, operates fully, opens #1K, 
#SJ, #2E and relay B, removes ringing current from 
wipers "+'I and "-", and closes the loop to relay D via 
wipers "+" and It-" . Relay D operates, closes relay By 
and reverses battery polarity on leads +T and -R to give 
answer supervision. Relay E restores and removes the 
short circuit from themistor TR1. Relay J restores, 
and disconcects lead RBT from lead -R to remove ringback 
tone from the line. Conversation may now take place. 

1.06 Release 

1.06.1 From Busy Condition (Operated: Relays A, B y  F 
and H) 

When the calling party disconnects, the loop to relay A 
is opened. Relay A restores and opens relay B. After 
its slow-to-release interval, relay B restores, opens re- 
lay F and # 2 ~ ,  closes the RLS magnet, removes ground from 
lead INT ST, and removes ground from lead C. Relay H 
restores. Relay F restores and disconnects lead BSY TN 
from lead -R. The RLS magnet operates, releases the 
switch shaft, and grounds lead C. As the shaft returns to 
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ro tary  normal, the RO?! z p r i n ~ z  o-erztz. As the shf: 
r- re tu rns  t o  .---' , i c a l  n o ~ l ,  th2 FOX springs opcrste  re- 

move greund from lead C and open the RLS magnet. h e  
t RLS maspet r z s to res .    he c i r c u i t  i s  now a t  normal. 
W 

1.06.2 Frm No Test Condition 

"c" Wiper or  Ij ivsrt  P.s Assigned Leveis 
ra ted:  Ke~ays  A,  6 ,  H and Z )  

When che ca'rlgng party disconnects, the loop t o  re lay  A 
a3 
I is  opened, Eday A res to res  snb Gpens re lay  B. Afrer izs 
a slow-to-release i n t e r v a l ,  relay B res to res ,  opens re lay  Z 
r- 
2 and #2H, ~ f . i l i g ~ ~  capaci tor  C7, rmoves ground from lead I z X N T  ST, and rmoves growid €ram lead C. Relay Z res tores ,  

disconnects ie-a HIGH TN from lead -R, and c loses  t h e  
iZL3 rsragnet. &lay H res tores .  Tne RLS aagrrrr apera tes  
gromds lead C 2nd re leases  the  switch sha f t .  As the  
s h a f t  r e i m s  t o  ro tary  normal, Gie RGX springs uperate. 
As the s h a f t  re turns  t o  v e r t i c a l  nomal, the  VON springs 
operate,  rmic-:e gromd frml lead C, and open the  RLS 
nagiet. The E,S magnet restores.  The ci re- : i t  is now 
at nemai , 

1.06.2.2 Listed Xitzber Leveis (Operated: Relays A, B, 
H, Z and 21) 

When the ca l l ing  party disconnects, the  loop t o  r e lay  A 
is opened. Relay A res tores  and opens re lay  B. Af ter  
i t s  slow-to-release in te rva l ,  re lay  B r e s to res ,  opens 
re lay  21 and $12 and #2H, charges capaci tor  C 7 ,  and 
removes ground from lead INT ST. Relay Z r e s to res ,  dis-  
connects lead HIGH TN from lead -R, and c loses  the  RLS 
magnet. Relay Z1 res tores .  Relay H r e s to res .  The RLS 
magnet operates,  grounds lead C aad re leases  the switch 
shaf t .  A s  the s h a f t  re turns  t o  ro tary  normal, the RON 
springs operate. As the sha f t  returns t o  v e r t i c a l  no-1, 
the VON springs operate ,  remove ground f r o m  lead  C, and 
open the RLS magnet. The RLS magnet r e s to res .  The c i r c u i t  
is now a t  normal. 

1.06.3 From Abandoned Call  (Operated: Relays A, B, H 
and possibly J and E)  

When the  ca l l ing  party disconnects before the  ca l l ed  
party answers, the loop t o  re lay  X i s  opened, Relay A 
r es to res  and opens re lay  B. After  i t s  slow-to-release 



-interval, re lay I3 res tores ,  removes ground from lead C, 
removes ground from lead INT ST, closes the RLS magnet 
( i f  relay .T has not operated), removes the short  c i r c u i t  
from ikIJ ( i f  re lay J has not operated), disconnacts 
r e s i s t a ~ c e  (IklJ) ground from wiper 6, and opens re lays  
E. H and J. Keiay 5 restores ( i f  operated), removes 
ringing current from t t n  called l i n e ,  ren-aves ground 
fro= wiper C, removes ringback cone from the ca l l ing  
l ine ,  and closes the RLS nagnet. Relay E r e s t s r e s  (if 
operatedj. Relay H restores.  The RLS magnet operates, 
gromds lead C ,  and releases the switch shaf t .  A s  the 
shaft  returns t o  ro tary  normal, the RON springs operzte. 
A s  the shaft  retllrns to  ve r t i ca l  n ~ r m a l ,  the VON springs 
operate, refiovp ground f r ~ m  lead C, and open the R E  
magriet-  The R-G ~ a g n e t  restores.  The c i r c u i t  i s  P-ow 
a t  normal. 

1.06.4 Fro= Completed -11 ;ae ra t ed :  Relays A, B, 
D, H aad K) 

1.06.4.f Last Party Qelease - ("LPR" wiring - sea 59, 
~ - 5 t ! 0 3 / O - ~ )  

1.06.4.1.1 Calling Party Discanects  F i r s t  

1.C6.4.1.1.1 "NYi (nuisance trap) Wiring Omitted 

When the ca l l ing  party disconnects f i r s t ,  the loop t o  
relay A i s  opened. Relay A restores and opens relay B. 
After i t s  slow-to-release in terval ,  r e lay  B res tores ,  
grounds lead SUPY 2 ("E" wiring - see NOTE 58, H-580370-B), 
removes ground from lead C, and opens #2H. Relay H re- 
s to res  and grounds lead C. 

When the cal led party disconnects, the loop t o  re lay  D is 
opened. Relay D res tores ,  returns bat tery  polar i ty  on 
leads +T and -R t o  normal, removes ground from lead SUPY 2 
("E" wiring), remove9 the short c i r c u i t  from #/lJ, removes 
-ground from lead C,  and opens #2K. Relay K res tores ,  
removes ground f r o m  wiper C ,  and closes the  RLS magnet. 
The RLS magnet operates, grounds lead C,  and relzases t he  
switch shaf t .  A s  the shaf t  returns t o  rotary  normal, t he  
RON springs operate. As the shaf t  re turns  t o  ve r t i ca l  
normal, the VON springs operate, remove ground from lead C, 
and open the RLS magnet. The RLS magnet restores.  The 
c i r c u i t  i s  now a t  normal. 



- 

1.06.4.1.1.2 "NT" (nuisance t r a ~ )  Uirinp Added 

When the ce;ling party disconnects first, the loop t o  
re lay A i s  opened. Relay A res tores  and opens relay B. 
After its slow-to-release in terval ,  relay B res tores ,  
grounds lead SUFf 2 ("E" wiring - see NOTE 58, H-580370-B) , 
and opens &2H. Ground l s  held on lead C v i a  diode C U O  t o  
hold the ca l l ing  party switchtrain. Fdiay H restores.  

%&en the cal led  party disconnects the loop t o  refay D is 
opened. Re1sy.D res tores ,  returns batrery polarfty on 
leads +T and -2 to ncmal ,  renoves tke short  c i r c u i t  £ran 
itlJ, rmcjves gro~rzld f r ~ m  lead SUM 2("Et' wiring), removes 
grr,w.dwfrcm lead C t o  release the cal l ing switchtrain, and 
cpens 62K. Relay K res tores ,  removes ere-mad frm wiper C ,  
and closes the X S  a:agnet. The KLS magget operates, 
grounds lead CI =d releases the switch shaf:. As the 
shzfr retwms C s  rviary normal, che TZCG springs opcrace. 
A s  the shaf t  returns t o  ve r t i ca l  noma',, L L I ~  VOS springs 
operate, remove ground Zrom l e d  C, and cpen the RLS 
magnet. The RLS res tores .  Tie c i r c u i t  is ncrw 
at  normal, 

1.05.4,i.2 Called Pa r ty  Disconnects F i r s t  

When the cal led  party disconnects f i r s t ,  the loop t o  relay 
D i s  opened. Relay D res tores ,  returns battery polar i ty  
on the cal l ing l i n e  t o  normal, grounds lead SUPY 1, and 
connects relay E to lead TIMED RLS or  lead TD. After a 
timed in terval ,  ground is removed f r m  lead TIMED RLS o r  
lead TD opening relay B. After i1.s slow-to-release 
in terval ,  relay B res tores ,  removes ground from lead C t o  
re lease  the preceding equipment, reno-res the short  c i r c u i t  
from #1J, opens #2H and $2K, and removes ground from lead 
SUPY 1. Relay H restores.  Relay K restores,  removes ground 
from wiper C, and closes the RLS magnet. When the preceding 
equipment releases,  the loop t o  relay A i s  opened and 
relay A restores. The RLS magnet operates, grounds lead 
C ,  and releases the switch shaft .  A s  the shaf t  returns 
t o  rotary normal, the RON springs operate. A s  the shaft 
returns t o  ve r t i ca l  nermal, the VON springs operate, re- 
move ground f r m  lead C, and open the XAS magnet. The 
RLS magnet restores. The c i r c u i t  i s  now a t  normal. 
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1.06.4.2 Calling* Party Release ("LPR" wiring omitted - see 
V3TE 5 9 ,  H-jf!03/0-E) 

1.06.4.2.1 Calling F ~ r t y  Disconnects Fi rse  

When the c a l l i n g  party 3Lsconnects f i r s t ,  the loop t o  
r e l a y  A i s  o p e ~ e d .  Relay A r e s t o r e s  and opens r e l a y  E l  
After i t s  slow-t o- re iease  inee rva l ,  r e l ay  Z res to res ,  
removes the shor t  c i r c u i t  f r m  #iJ, d i s c c ~ c e e t s  rssis- 
tance ( + l J )  ground from wiper C , removds groucd fro= lead C 
and opens i , 2 H  and 82K. 2elay li restere:. removes gromd f r o m  
w i p e r  C, opens the loop y i a  ripers "i-" zqd "-" ts re lay  . 
C, snd .closes zhe K L S  magnet. Zelay U restores 
and r e t u n s  ba t tery  po la r i ty  on Lssds +T and -R t o  noma:. 
The 2LS mgne: operates,  g r o w d s  ieab C, and r s l e a s e s  Che 
switch s h a f t ,  A s  the %haf t  ret-0.5 t o  ro tary  n o m a l ,  the 
ROT4 springs cpera te ,  A s  the s h a f t  i E t i r m s  to v e r t i c a l  
normal, the VON springs cpers te ,  remve g,sund from lead C. 
and cpen 'he R E  magnet, The RLS magnet restcres . me 
c i r c u i t  i s  ncv a t  normal. 

1.06.4.2 -2 e l l e d  Parry Bisccmnscts First 

Operation is  the same a s  t h a t  described . in  Section 
1.06.4.1.2. 

1.07 Group Hunting (Operated: Relays A, B, H and G) I I 
A l l  l i n e s  in  a PBX group except the  l a s t  have t h e i r  C 
and EC bank contacts  strapped together .  If the d ia led  
l i n e  i s  pa r t  of a PBX group o the r  than the l a s t  and is 
busy, ground on wiper C,  c loses  r e l a y  F. Relay F 
operates  and c loses  V1E v i a  ground on wiper EC. Relay 
E opera tes  and closes #2G and the  ROT magnet i n  mult iple .  
The ROT magnet operates ,  opens #1E, and s teps  the 
wipers t o  the next back contac ts .  Relay E r e s t o r e s  and 
opens the ROT magnet and #2G. I f  the next l i n e  is busy, 
ground on wipers C and SC c lose  re lay  F and #1E, 
respect ive ly .  This operation continues u n t i l  e i t h e r  a n  
i d l e  l i n e  i s  found o r  the l a s t  l i n e  i n  the group i s  
reached. When an i d l e  l i n e  is  found, r e l ay  F i s  shor t -  
c i r cu i t ed  2nd re lay  E is not closed.  Relay F r e s t o r e s  
and the following operation is  t h e  same a s  t h a t  described 
i n  Section 1.34.2. 

When the  l a s t  l i n e  i n  a group is  reached, hunting ceases 
because the C and EC bank con tac t s  a r e  not strapped. I f  

\ 



the  l a s t  l i n e  i s  busy, r e l a y  F reaaina o p e r a t ~ d  and che 
following opera t ion  i s  t h e  s s s  as that descr ibed in 
S e c t i m  1.04.1. 

i 2.00 frunk o r  Link C a l i  

2.31 Seizure (Cperated; VUN an:! RGN s p r i ~ ~ s ,  s t r a p  "A" 
m i t t e T )  

Tile operation i s  s i m i l a r  to thst aescr- lb?~  Lii S:.ec~b?;:n 
1.01 ~ X C E ? ~  +hat  t he  prdceding zqvipment doss coi r e m v e  
gros id  from lead C causing zelay B to  r e ~ a i n  x iopers ted .  

2.02 'r 'ercical S k e 3 ~ i n g  (S$ersred: xc:aya 8,  9 and c;  
'JOB end RON sp r ings )  

When the c a l l i n g  p a r t y  d i a l s ,  the ?-cop G c r s s s  Iczds +T acd 
-R is opeled on each p u l s e ,  openxng r e i z y  A. i?eIay 3 
f o l f v a s  ihe puises  ana, when a t  n o m a l ,  opens relay 8 ,  
and closes #1C and the VEKT magnet i n  szrles. The ':mT 
magnet opera tes  and steps the  wipers to  t h e  d i a l e d  l eve l .  
Chi the  f-kst v e r t i c a l  s t e p ,  th2 YON spr ings  r e s t o r e  and 
open 82C. k%en the  wipers a r e  stepped t o  a l i s t e d  number 
l e v e l  o r  d i v e r t  a s  ass igned l e v e l  o r  to  a r e s t r i c t e d  
l e v e l  the  L1' NP SPGS opera te  (see NOTES 8 ,  57 and 60, 
H-580370-B) o r  t he  RT NP SPGS ope r s t e  (see Sect ion 
2.10.2 and NOTE 8,  H-580370-B), r e spec t ive ly .  Relays B 
and C remain operated during pulsing due t o  t h e i r  slow-to- 
r e l e a s e  cha rac t e r i s t i c s . '  A t  t he  completion o f  puls ing,  
r e l a y  A ope ra t e s ,  c l o s e s  r e l a y  B, and opens i!lC and t h e  
VERT magnet. The VERT masnet r e s t o r e s .  Af t e r  i t s  slow- 
to - re lease  i n t e r v a l ,  r e l a y  C r e s t o r e s ,  connects r e s i s t a n c e  
( l k l ~ )  ground t o  wiper C ,  and c lo ses  #1G. Relay G opera tes  
d i sconnec t s r e s i s t ance  (1ji.J) ground f ramwiperc ,  c lo ses  r e l a y 2 1  
i f  a l i s t e d  number l e v e l  i s  d i a l ed  ("G" wir ing  - see  
TABLE B, H-580370-B) v i a  s t r a p  "N" o r  l eads  A( ) and B( ) 
(see XOTE 60, H-580370-B), and c loses  V2C. Relay C 
operates .  Relay Z 1  ope ra t e s  and locks.  

2.03 Rotary Stepping (Operated: Relays A, B, C, G and 
possibly 21; RON spr ings)  

Operation i s  s imi l a r  t o  t h a t  described i n  Sec t ion  1.03 
except t h a t  r e l a y  H i s  no t  operated.  
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2 .04 .1  Called Line B ~ s v  (r~perated: ReZays A, E and G) 

I Elen .-I .- tbp ralled Linc is busy, operaced is si~iiar to 
,a-t desc~ibed h Sectica i . S . 1  except that  relay H is 
not qrerated . 

2 .Slr.2 Called L i c e  Idle il).;eiatedz blaps A, b -d G: ) -*ten the callec line ic idle, batrery GC wiper C shcrt- 
c l r c = ~ i c s  rc! ?y F :  After S ts slov-co-rcresse interval, 
relay G restare=, growes lead INT ST, closes #lZ via 

LT resiszcrs 21': a.;ld,or R i 3  ["GI" and/or "~12:' wiring omitted - 
see f&T-eS 12 & QL, 2-569370-Bj disc3ar52s czps~i:sr C7 

8 1  via resistors 2ii and/or E l 3  {"DL" aqd, ~i 
,t7,31: ,- vlring ~rr.itte2 - see ?:L= 12 6, 9i, 3-58!?37.3-E), a * d  
rransfeis :+iper C Z r r i i ~  resis. a x e  ( relay F> h s ~ t e r y  to 
reslLstance (Ci.?) grouz3, clcsizg ? j L 3 .  r i f t ~ r  i ts SI rmr-ca- 
9pEr.rte int~rvGl, relay 1 c2Prdtes ts i t c  A:' roncacts, 
b c k a  via its #l. t;irzdi-r?g, operzrres f u l i v ,  ehozrr-circ.;ita #L3, 

i 
i OFS~S zels:g Z keEcre f r  c.pez&:~~, c%argea capzcitsr 

C7, a f i x r t a c Z S  grcund 51.3 wiper C, closes 82E via therziscor 
TRi, sanects lead :CBT KG lea2 -R via capacitors C6 
C2 to tzturn rizgr5ack toce tc i;:~e calling p z ~ t y ,  cfcses 
$lL, and cunnects lead TIN GZY to wi~er "-" vla #1K ar,d 
grOuil,j to wiper U+IV (tcr~o 11 t i  c fi  i t  F a X wiring - see TABLE 
B, H-580370-B) or concects lead TRK GEN to wiper "+" via 
resistors R1 and battery to wiper "-" via #lK ("F" & "U" 
wiring - see TABLE B, H-580370-B) to ring the called line. 
Relay L operates to its "X" contacts, operates fully, 
locks via its /I1 winding to ground on lead C, short-circuits 
#1J, disconnects resistance (91H) ground from lead C, 
opens the loop via leads +T =d -R to relay A,  transfers 
lead -R from lead RBT via capacitors C6 and C2 to lead 
RBT via capacitor C6, and opens relay B. ~ela~'A restores, 
After its slow-to-operate interval due to thermistor TR1, 
relay E operates, locks via its #2 winding, and short-circuits 
thermistor TR1. After its slow-to-release interval, relay 
B restores. 

2.04 No Test 

b 
ClPI c M t  

I 
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2.04.3.1 Open "C" Wi-per or  Divert As Assigned Levels 
(Operated: Relays A, B end G) 

'&en ti?= cal led l i ne  does not t e s t  i d l e  or  busy, re lav 
J o r  I.' w i l l  net operate. After i t s  szow-to-relelse 
i n t s tva i ,  r e lay  G res tcres ,  grounds lead IhT ST, C ~ O S ~ S  

i a Z  via  reslsr,acs K i 2  s-i;rl!or E l3  ( " ~ 1 "  an6 f c r  '92" 
wiring omitted - see XOTES f2 6 91 ,  8-580370-E), d i s -  
cbqgss c r ~ s c j t o r  C7 via  r e s i s t o r s  R12  and/or 813 ('El" 
and/or "32 wirlcg ~ m t t t e d  - see NOTES 12 6 91, 
:i-58037C-El;, and t r a i~s f e r s  w i p r  C from resistance 
{relay Y )  battery t c  resistzi-~ce (?,k13) prcuid.  Wncn 
eapacitcr C 7  discharges suf f ic ien t ly ,  relay Z oTerates, 
colrrzteccs r e ~ i s t a n c e  ( ros is tgr  F,9i g r a n d  t o  lead CWS, , 3 , =. diaeccnrtts r2sisfance t u ; ; ~  gtolcmd r'ror; wiper C ,  and 
closes #II .  vf.- Lead 1:dT +Xi; 3B. Relay ;, opz-ares to i t s  
t:,, 1: ccntacts ,  opsrates Fully, iccks via  i t s  #I sinding, 
trs.;..sr"srf lead C frcm z~?sist-ance ($If!) gr".~mC: Lo lead 
I?iT +i2U BB, ccnnects r e s i s ~ a % z r  ( r e s i s t e r  2 2 )  grollnd t o  
lcad +T v i a  !.T Spi;S l and 2 (Givert a s  assigned level  - 
3 ~ 2  NOTE 8 ,  R-5tjO3;0=%), O P ~ C S  the Icap via  leads +T snd 
-:: sc r2;zy A, and opecs re laj  5. Relay A resirires. 
hfter i t s  slew-ED-release in te rva l ,  relay B res tores .  

When the c a l l  has Seen diverted,  ground is semved fro= 
lead C, o p e n i ~ g  + i L .  Relay L res tores ,  removes ground 
from lead INT ST, disconnects res is tance ( res i s to r  R9) 
ground from lead CWS, disconnects lead INT +12V BB from 
lead C ,  disconnects resistance ( r e s i s to r  R2) ground from 
lead +T (divert  a s  assigned leve l ) ,  and opens relay Z .  
Relay Z res tores  and closes the RLS magnet. The RLS 
magnet operates, grounds lead C ,  and releases the switch 
shaf t .  A s  the shaf t  returns t o  rotary  normal the RON 
springs operate. A s  t he  shaf t  re turns  to  ver t i ca l  
normal, the LT NP SPGS res tore  (d ive r t  as  a s s i e e d  leve l s )  
and the VON springs operate, removing ground from lead C 
and opening the RLS magnet. The RLS magnet restores.  T h e  
c i r c u i t  is  now a t  normal. 

2.04.3.2 Listed Number Levels (Operated: Relays A, B, G 
and Z1) 

When the cal led  l i n e  does not t e s t  i d l e  or  busy, re lay J 
or F w i l l  not operate. After i t s  slow-to-release in te rva l ,  
re lay G res tores ,  grounds lead INT ST, and closes V1Z v ia  
r e s i s to r s  R12  and/or R 1 3  ( " ~ 1 "  and/or "D2" wiring omitted - see NOTES 12 & 91, K-580370-B). Relay Z operates, 



comects resistance resis tor  kg) ground to  lead CbJS, and 
closes f l L  vLa lead ItZ "12 9 38.  Re jay L Qqerates to  I r s  
1:'79* 

A contacts G?ezates fully, locks v;a its $1 w i n a i ~ g ,  
transfers l e d  C from rzsistarice < I F ~ H \  gr0ur.d t o  Lead 
Zki +Ui EDU, connects resist;1.,c2 (resistor R.2) battery 
to  lead -P, vfa Li MF SPC-S 1 and 2 (see K0TE 8, 
E-l8537C!-Bj, opens the lnop uia ieads +T a11d -3 to 
r21a7 sad speas re!ay 3. Relay A restores. After i t s  
slow-to-rslease %nfervzl, relay E restores, 

Qf~er; t k  t p i l  h p ~  bee= C?Luer ted , gr~i-lr'd is  remved from 
I tad  Cr. c-,er;irs + l ~ .  Scl~.;; Lrzstares ,  renro=.-2s gro:.mb frm 
:cad Im-S'I., ~iscorr~ectsresEsta;lce (resistorRR9)gromdfrom 
Led CES, t i i ~ r o n ~ ~ c t s  1 ~ 2 d  23 +13V BE from lead C, .Si~.ccnnec;-s 
revis tance <i-e,oFstor 22) Ciqftery g r o ~  lead -R ,and o-wns relays - - 2an421- aslay Zi rescares. Eclay Z restorsa snc; cle-ses the - d =wet. ~-rle R i ; i  rr;ag?lse GyeraCes, groc~2 I ~ z J  C, and 
r~ lr -asez  the ssiFch sserir. As the shaft retwns +e rotary 

b e  g o As She s h j S t  ret*ms t~ 
* e ~ S 5 a l  eurrcsi, the LT MP 5PCS restore ( i f  operated) and 
th= FCS s~rings operace, r-ving grosnd fro= l a d  C and 
opo2f9 the  ELS intienet. The RLS magnet restores, The 
C-JCZI i s  now a t  normal. 
2.05 Cailed Party Answers (0perated: Relays E, J and L) 

When the called party answers, a loop i s  closed across .  
wipers "+" and "-", closing #1K. After i t s  slow-to- 
operate interval,  relay K operates to  i t s  "XX" contacts, 
locks via i t s  #2 winding, operates fu l ly ,  opens #2J and 
P ~ E ,  removes ringing current from wipers "+ ' and "-" 
opening !!lK, ccnnects wipers "+" and "-" t o  leads  and 
-R, respectively, and removes ground from lead INT ST. 
Relay E restores and removes the short c i rcui t  from 
thermistor TRl .  Relay J restores, and disconnects lead 
RBT from lead -R to  remove ringback tone from the  line. 
Conversation may now take place. 

2.06 Release 

2.06.1 From Busy Condition (Operated: Relays A, B and 
F )  

When the cal l ing party disconnects, the loop to  relay A is 
opened. Relay A restores and opens relay B. After i ts  
slow-to-release interval,  relay B restores,  opens relay F, 
removes ground from lead FhT ST, removes resistance (VlH) 
ground from lead C,  and closes the. RLS magnet. 
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VI 
r( Relay F restores and disconnects lead BSY TN from lead -R. 

t The RLS aagnet operates, releases the switch shaft, and 
w grounds lean C. A3 the shaft returns to rotary normal, 
g the RON springs operate. As the shaft returns -LO - vertic,l aormal, the VON springs operate, remove ground 

i k m ~  lead e, and open the RLS magnet. The RLS magnet 
restores. The circuit is now zt ncmal. 

a 2.06.2 From Completed Call (Operated: Relzys K and I,) 
B 
0 
Pi 
rn Whez the calling party disconnects, ground is removed 
3 f ram lead C , opening $1L. Relay L restores , opens #2K, 
cD 
IA removes the short circuit from #13, connects relay A 

across leads +T an& -R and discounects leads i-!- and -R 
frm wipers "+" and "-', respsctivrly. Relay R restores, 
rszmves ground fro= wiper C, and closes the R T S  magnet. 
Tne R'LS nagnet operates, groilr~ds lead C, as2 releases 
the s-a'Ltch shaft. As the  shaft returns to rotary normil, 
the RON springs ogerate. As the shaft returns to 
vercical narmal, t F 2  VCN springs operate, -move ground 
from lead C and opcn the RLS magnet. The RwLS magnet 
restar9s. Tie circudt is now at n o m l .  

2-06.3 From Abandoned Call (Operated: Relays J and L 
end possibly E and E) 

When the calling party disconnects before the called 
party ansvers, ground is removed from lezd C, opening # l L .  
Relay L restores, disconnects ground from lead IST ST (relay 
B not operated), disconnects resistance (#lJ) ground 
and ground from wiper C (relay B not operated), connects 
resistance (#1H) ground to lead C (relay B b~erated), 
connects relay A across leads +T and -R, transfers lead -R 
from lead RBT via capacitor C6 to lead RBT via capacitors 
Cb and C2, removes the short circuit from 81.1 (relay B not 
operated), and opens #2E and 825 (relay B not operated). 
After its slow-to-release interval, relay B restores (if 
operated), disconnects resistance (VlH)  ground from lead C, 
remves the short circuit from #lJ, disconnects ground from 
lead INT ST, disconnects resistance (flJ) ground and ground 
from wiper C, and opens f2E and #2J. Relay E restores (if 
operated) and removes the short circuit from themistor TR1. 
Kelay 3 restores, disconnects lead RBT from lead -R, removes 
ringing current from wipers "+" and "-" , and closes the 
RLS magnet. The RLS magnet operates, grounds lead C, and 
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r4 releases the switch shaf t .  As the shaf t  returns to  

t rotary normal, the RON springs operate. As the shaf t  
w r e tu r r s  t o  v? r t i ca l  normal, the VON springs operate, 
i8 remove ground from lead C and open the RLS magnet. 

The RLS magnet res tores .  The c i r c u i t  is  now a t  normal. 

I 2.G7 Group K m t i r r g  (Operated: Relays A, B and G )  

The operation i s  similar to tha t  described i n  Section 
1.37 except chat re lay H is  not 3peraced. h'hen an idls 3 1 l ine  is found, the operation i s  sirnilac to tha t  described 
i n  Section 2.04.2 except that relay B i s  not operated. 

C 
ar: 

" I 
2 - 0 5  Csmp On Susy faperated: Relays A, 3 axid Fj 

di 
A iGsen the ca l l ing  pari-y dosi-es t o  "camp on" a busy l ine ,  

the Attendant ccnnectn Soaster battery on lead C ,  closing 
-iiP - T ~ L .  Relay i operates to i t s  "X" contacts a d  cioses 82t.1. 
Relay M operates to i t s  'X" contacts,  shor t -c i rczi ts  its 

I 
# lv lnd i r .  and connecrs lead HTGP TN vla cmaci to r  C5 
to vi? r r  '1" t o  app ly  t o m  t o  zhe ca l l cd  l i ne .  The 
Atreadant c%en removes bo~=ter Satterp from lead C, 
openzng #2L.  Relay L restores and closes #1 and #2M i n  
se r ies  aiding. Relay H Gperates fill ly, disconnects lead 
HXG8 TN frcn wiper It-'I, cloees PIG, and ctinnects res i s -  
tame ( r e s i s t e r  R5)  ground oc wiper EC t o  prevenr other 
c a l l s  frog "camping-on" thFs l ine .  Relay G operates, 
disconnects ground from lead INT ST, connects resistance 
(relay F)  bat tery to wiper C ,  and disconnects lead BSY TN 
f r m  lead -R to  remove busy tone from the ca l l ing  l ine .  

*.en the "camped on" l i ne  becomes i d l e ,  Sattery on wiper 
C shor t -c i rcui ts  re lay F. Relay F res tores  and opens #1G 
and #1 and 3!!2M. Relay M restores.  After i t s  slow-to- 
re lease  in terval ,  re lay G restores and the followin oper- 
a t ion i s  similar to  tha t  described in  Section 2.04. 
except that  re lay H i s  not operated. 

5 

When the ca l l ing  party disconnects before the c a l l  i s  
completed, re lay A is opened. Relay A res tores  and opens 
re lay B. After i t s  slow-to-release in te rva l ,  re lay B 
res tores ,  disconnects resistance (#1H) ground from l-ead 
C, opens #lG and $1 and #2M, and closes the RLS magnet. 
Relay M res tores .  After i t s  slow-to-release in terval ,  
relay G res tores  and opens relay F. The RLS magnet 
operates, grounds lead C, and releases the switch shaft .  
Relay F res tores .  A s  the shaft  returns to  rotary normal, 
the  RON springs operate. A s  the shaf t  returns t o  ve r t i ca l  
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normal, the  ITON springs operate ,  rernove ground from lead 
C ,  and open the RLS magnet. The RLS magnet r e s t o r e s .  
The c i r c u i t  i s  now a t  normal. 

2.09 Break In ( " ~ 1 "  wiring) (Operated: Relays A, B ,  F, 
G and M) 

When the Attendant wishes t o  "break ic" on a busy l i n e ,  
a "camp on busy" cmdi t lor .  mus t  be establ ished.  The 
Attendant then places booster ba t tery  nn lead C again,  
c los ing  ?f;2L. Relay i operates  t o  i ts  "XX" contacts  arrd 
c loses  #2K. After i t s  slow-to-operate in te rva l ,  r e l a y  K 
operates  t o  i t s  "x" coritacts , operates Elilly , conxiec cs 

round t o  wiper C, a d  connects leads i T  a d  -R t o  wipers 
%IT and "-11 v;a capaci tors  C1 and C2,  respzct iveiy.  The 
Attendant nay now speak t o  the ta lk ing  pa r t i e s  - T&~en the 
Attendant i s  finished, booster ba t tery  i s  removed frm 
lead C, opening #2L.  Relay L res to res  and opens #2K. 
Xeiajr  K res to res ,  disconnects grorrnd fro= uiper  C ,  and 
dfsconnetts  leads +T and -I3 from wipers "+" and "-", 
respect ive ly .  The circuit is  now i n  the  tamp on busy 
ccridi t ion described 5% S e c t i o ~  2.38. 

2.10 Res t r ic t ion  

2.19.1 C a p  On Busy-Break In 

To prevent the Attendant from "camping on" a p a r t i c u l a r  
l i n e ,  res is tance  ground i s  connected t o  the EC bank 
terminal  of t h a t  l ine .  After  the  l i n e  t e s t s  busy, r e l a y  
G r e s to res  and closes #2H. Relay H operates- and prevents 
the 'camp on" fea ture  trom being used by disconnecting 
the "C" lead from +2L. 

To ?revent the Attendant from "cam i n  onsa a l i n e  t h a t  
already has a Connector "camped onP' i f ,  res is tance  
( r e s i s t o r  R 5 )  ground i s  placed on wiper EC a s  explained 
i n  Section 2.08. The res i s t ance  ground on wiper EC w i l l  
c lose  #2)I and prevent "camp on" a s  previously described 
i n  t h i s  Section. 

2.10.2 Connector Levels Res t r ic ted  t o  Trunk and L i n k c a l l s  I 
On l eve l s  vhich a re  t o  be r e s t r i c t e d ,  the RT NP SPGS 
opera te ,  c losing re lay  F v i a  lead TRK PEST. Relay F 
operates  and re turns  a busy condition a s  explained i n  
Section 1.04.1. Relay F i s  held operated thru  res i s t ance  
( r e s i s t o r  R10) gromd during the period re lay  C has re- 
s to red  u n t i l  relay G res to res .  


