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FEATURES 

( )  permits  s e i z u r e  by b a t t e r y  or  absence of ground 
searching  S e l e c t o r s  

(b) F la sh  busy f o r  s impl i f i ed  T o l l  T r a i n  

(c) Las t  p a r t y  or  c a l l i n g  p a r t y  r e l e a s e  

(d) Free  s e r v i c e  on s p e c i f i e d  l e v e l s  

(c) Night l i n e  s e r v i c e  on a l l  l i n e s  excep t  f i r s t  i n  

(E) Flash  busy by r e v e r s e  b a t t e r y  controlled by 1 

grocnd p ro jec ted  forward over EC l ead  o r  4 t h  wi re  
i' 

( g )  Provides timed d isconnect ion  

C I R C U I T  OPEBATION 

1. Se izu re  (Operated : VON Spr ings)  

B a t t e r y  v i a  #2 windine of r e l a y  C on lend C marks t h i s  
swi t ch  i d l e .  When se ized  grocnd v i a  lend C c l o s e s  #2 wind- 
i n g  of r e l a y  C end r e l n y  A i s  c losed  v i a  l e a d s  +LIP33 and 
-LINE. Relay C ope ra t e s .  Relny A opera te s  w d  c l o s e s  r e l a y  
B. Relny B operates .  c looes  r e l n y  L ( i f  FIG TA i s  used) o r  
connects  ground t o  lcod 1: ( i f  '7?' v i n i c ~  i o  used) coxnects  
ground t o  lcnd C t o  hold the preceding equipm-r - ~ t  m d  t o  
mrlc t h i s  switch busy. (UIlen nciscd by a t o l l  swi t ch  t r a i n ,  
ground forwarded v i a  lcnd C s h o r t - c i r c u i t s  r e l a y  L ~rhen r e l a y  
I3 o p e r a t e s  and conrcc t s  ground t o  lcod C v i a  C2 winding of  ' 

r e l a y  L.)  Relay L opcrn tcs  i t s  "::" c o n t a c t s ,  l ocks  v i a  i t s  
#2 winding and s h o r t - c i r c u i t s  i t s  /I1 winding. 



2 .  Ver t i ca l  (Operated: Relays A ,  R ,  C ,  arld possibly 
L j  (VON springs 

Relay A follows the  pu lses (s )  of the f i r s t  d i g i t  and when 
a t  normal, opens r e l a y  R ,  a n d  cl-oses #1 winding of r e l ay  C 
i n  s e r i e s  with the  VERT magnet. The VERT magnet operates ,  
and s teps  the  switch s h a f t  t o  the  dia led l e v e l .  The VON 
springs r e s t o r e  on t he  f i r s t  v e r t i c a l  s t ep  [Relay J (FIG 
FS) could be closed a t  t he  end of v e r t i c a l  s tepping (see 
Section 9)1. Relays B and C do not r e s t o r e  during d i a l i ng  
due t o  t h e r r  slow--to-release cha rac t e r i s t i c s .  Af te r  the 
l a s t  pulse of the  d i g i t ,  r e l ay  A remains operated and opens 

winding of r e l ay  C and the  VERT magnet. After  i t s  slow- 
to-re lease  i n t e r v a l ,  r e l ay  C and the VERT magnet r e s to re .  

3 .  -- Rotary S t e p p i n 5  (Operated: Relays A 2  B2 and poss ib ly  
L ~ 7 d / 0 r  J )  

Relay A fol low3 the pu l ses  of  the second d i ~ i t  and  when a t  
noscnl c l o ~ c o  the ROT c 2 p c t  clad r c l a y  E. The ROT nnsnet  
opcenccs a d  otcpa t h c  c r ~ i t c h  to the d i a l c d  l i n e .  BcLoy 
E opcsa tcs  ~ n d  caancc t s  relay K t o  ehe C w ipc r .  A f t c r  t h 3  
l a s t  pubcc of the d i s i t ,  r e l a y  A remino opcratcd o ~ . d  opcns 
r e l a y  E ~ 3 d  t k  ROT rnzF-et. The ROT noset E C G ~ O Z C G .  KC- I 

lay E docs n o t  r e s t o r e  a t  t h i s  timz due t o  i t s  slow-ro-reiease 
c h a r a c t e r i s t i c .  

4. Teot icq  ths  Callcd L i q e  (Operated: Relays A, B, E, 
m d  p o o ~ i b l y  L m d / o r  J )  

4.21 Cnll.cd Lhe Et?3y 

If th2  c a l l e d  line i.0 busy, gromd v i a  the  C w i p e r  cloccc; 
r e l a y  K before  r c l a y  E rcsttdrc~j. Relay M ~ p c s a t e r r .  A f t c r  
i ts  olct~-to-rclcocc i.ntc:-gal,, r e l a y  E rcotoscs ,  c l o ~ c o  /I2 
w i n d i . ~  of  r e l a y  11 m d  o p c m  srclay I<. Rclay tl opczatco a d  
locbo. AEecz t t o  clow-to-relcasc i ~ t c s v a l ~  r c l a y  I< ecs tozco 
clad c(421ccts kcad CCSU T@:E t o  l c a 3  -LEE2 via capclcilGoz N, 
c m n c c t o  lead 60 LPlI CO h o d  EC .=d c loses  the  #1 winding of 
re lay  D v i a  the  60 IP1.1. Relay D follows the 60 IPM pulse 
and i n t e rmi t t en t ly  corlnect and disconnect ground f r o m  lead EC 
t o  provide a f l a s h  busy s igna l  t o  the  preceding switch t r a i n .  



i 
i 

I f  the d ia led  number represents  the l a s t  l i n e  of a group, I 
ground v i a  themeter  o r 1 2 0 0 o h m r e s i s t o r a n d t h e E C w i p e r c a n -  
not  operate re lay  P s ince  i t s  non-inductive winding and shunt 
r e s i s t o r  prevent i t s  operat ion.  

4.12 Called Line Id l e  

If the ca l l ed  l i n e  i s  i d l e ,  r e l a y  K does not operate. 
After  i t s  slow-to-release i n t e r v a l ,  r e l ay  E res to res  and con- 
nec t s  7'11 winding of r e l a y  G t o  wiper C .  Battery v i a  w i  e r  C 
c loses  $1 winding of r e l a y  G .  Relay G operates i t s  "XrPcontacts, 
locks v i a  i t s  $12 winding, operates f u l l y ,  shor t -c i rcu i t s  t he  
i / lwind ingof re layG,  connects g r ~ u n d  towiperC tomark th i s  
l i n e  busy, c loses  re layN.  ~ e l a ~ ~  operates a s  descr ibedin  
Section 5 .  

4.2 Cal ls  t c  the  F i r s t  Tdine of a Trunk Hunting Group 

4.21 Called Line Id l e  

Operation i s  the  same a s  t h a t  described i n  Section 4.12 

4 . 2 2  Called Line Busy 

Operation i s  s imi l a r  t o  t h a t  described i n  Section 4.11 except 
t h a t  whenrelay E r e s t o r e s ,  t h e # l w i n d i n g o f r e l a y P i s  closed 
i n  s e r i e s w i t h t h e # Z  n o n - i n d u c t i v e w i n d i n g o f r e l a y P v i a  
ground onwiper E C ,  the  #2wind ingof r e l ayMis  closed, and 
r e l a y K i s  opened. RelayMoperates and locks via  11 II the ro ta ry  
i n t e r rup t e r  spr ings .  Relay P operates t o  i t s  X contacts ,  
s h o r t c i r c u i t s i t s i i 2 ~ i n d i n g ,  operates f u l l y ,  locks, t rans-  
f e r s w i p e r E C t o t h e # 1 w i n d i n g o f r c l a y M , c o n n e c t s  r e s i s t o r  
C t o t h e C w i p e r ,  closcstheROTmagnetandre-closes relayK 
which did not r e l ea se  due t o  i t s  show-to-release charac t e r i s -  
t i c .  Relay Gdoes not  operate a t  t h i s  time due t o thebusy  
groundonthecwiper .  TheROTmagnetopera tes ,s teps the  
wipers t o t h e n e x t b a n k c o n t a c t , a n d  opens re layKandthej j2  
windingofre layMvia  i t s  i n t e r r u p t e r  springs.  RelayKdoes 
notrestoreduringtrunlchuntingduetoits slow-to-release 
cha rac t e r i s t i c s .  RelayMrestores and opens theROTmagnet. 
The ROTmagnetrestores andclosesMandK. In te rac t ionbe-  
tweenrelayMandtheIlOTmagnetcontinues,  stepping the switch, 
u n t i l  a n i d l e  l i n e  i s  found, the  l a s t  t runk i n  the  group i s  
reached, o r t h e  e l e v e n t h r o t a r y s t c p i s  taken. If a n i d l e  l i n e  
i s  found, r e s i s t ance  b a t t e r y  i s  returned v i a  wiper,: ,Itclosing 
the iil winding of r e l a y  G .  Relay G operates t o  i t s  X con- 
t a c t s ,  operates f u l l y ,  locks,  removes ground f romthero ta ry  



i n t e r ac t i ng  c i r c u i t ,  ccnnects ground t o  the C wiper, opens 
the  EC wiper and c loses  r e l ay  N .  Relay M res to res .  The 
ROT magnet r e s to re s .  Relay N operates  and opens re lay  P .  
Relay P res to res  . After  i t s  slow-to-release i n t e rva l ,  
r e l a y  K r e s to re s .  Further operat ion i s  s imi lar  t o  t h a t  
described i n  Section 4.12. 

4.23 A l l  Trunks i n  Group Busy. 

I f  the  l a s t  t r u n k i n a g r o u p i s  busy, ground i s  re tu rnedvia  
wiper Candre s i s t anceg round i s  re turnedviawiperEC.  Relay 
Mremains operatedviaground onwiper EC.  The ROTmagnet 
remains operatedopening re layK.  After  i t s  slow-to-release 

' i n t e r v a l ,  r e l a y K r e s t o r e s ,  opens theROTmagnetand connects 
lead BUSYTONEnnd60 I P M ~ S  descr ibed inSec t ion4 .11 .  

4.24 Level Hunting 

I f  a  t runk group covers more than one l eve l  a2d a l l  the 
trunks on the  f i r s t  l e v e l  a r e  busy, the  swi tchwiperswi l l  be 
s t e p p e d t o t h e  e l e v e n t h r o t a r y s t e p  operatingtheCAMSPGS. In 
t he  e l e v e n t h r o t a r y p o s i t i o n , 1 ~ 1 w i n d i n g o f r e l a y M i s  opened. 
The ROTmagnetheldoperated opens l /2wind ingof re l ayM.  Re- 
1ayMrestores  and opens the ROTmagnet. TheROTmagnetre- 
s t o r e s  and c loses  re layH.  RelayHo c r a t e s , c l o s e s  theRLS P magnet and the VERTmagnet and cpens jlwinding of re lay  G. The 
VERTmagnetoperates p a r t i a l l y t o k e e p  the  sha f t  f r m r e s t o r i n g  
v e r t i c a l l y .  TheRLSmagnetoperates and re leases  the  switch 
s h a f t .  As the swi tchshaf t  r e s to re s  t o  rotarynorma1,the 
v e r t i c a l w i p e r  connects t o t h e  vert icalbanlc,  connectingdi-  
r ec tg round to theVERTmagne t .  TheCAMSPGS re s to re ,  open the  , 

RLS magnet, and c lose  /I2 winding of r e l a y  M. The RLS magnet 
1 

r e s to re s .  RelayMoperates. The VERTmagnetoperates com- 
p l e t e l y ,  r a i s e s  the  swi t chsha f t  t o t h e  next bank l eve l ,  and 
opens relayH. RelayHrestores ,  opens theVERTmagnet,and 
c loses  theROTmagnet .TheROTmagnetoperates ,  s teps  the 
switch s h a f t  t o t h e  first bankcontactandtrunk-hunting con- 
t inues  a s e x p l a i n e d i n S e c t i o n 4 . 1 2 , 4 . 2 2 ,  and 4.23. 

5 .  Rin i n  the  Called Line (Operated: Relays A ,  B, G ,  
~ d - 1 ~  L or  J) 

5.1 ( F i ~ s  11 -18,ZO-21, and 24-25) (NAFM) 

After  i t s  slow-to-operate i n t e r v a l ,  r e l ay  N operates,  con- 
nec t s  lead RB TONE t o t h e  c a l l i n g  l i n e  v ia  capacitors M and 
N ,  and connects the  r inging cur ren t  (FIG BD o r  FIG GG)to 
t h e c a l l e d l i n e  v i a  #I  winding of r e l ay  F. Relay F w i l l  

I not  operate on a l t e r n a t i n g  cur ren t .  



5.2 (Figs  19,22,23 -- and 26)  
u- ' 

Relay N ( f a s t c o i l ) o p e r a t e s ,  c o n n e c t s l e a d  RBTONEtothe a .  c a l l i n g  l i n e v i a c a p a c i t o r s  E I a n d N , a n d c o n n e c t s t h e r i n g i n g  
ti 

c u r r e n t  (FIG BGORE'IGGG) t o  the  c a l l e d  l i n e  v i aH1wind ingof  
-- - r e l a y  F. Relay F w i l l n o t o p e r a t e  o n a l t e r n a t i n g c u r r e n t .  

6. Cal led  Party-4nswers (Operated: Relays A ,  B y  G , N ,  and 
1- 
pos s  l b l y  L o r  J) 

6 .1  (Figs  11 -18, 20-21, and 24-25) (NAFM) 

When t h e  c a l l e d  p a r t y  answers ,  r e l a y  F  i s  c losed  v i a  
wipers 4-and 5 + . A f t e r i t s  s low-ta-operate  i n t e r v a 1 , r e l a y  

11 I 1  F o p e r a t e s  t o  i t s  X c o n t a c t s ,  ope ra t e s  Ful lyand l o c k s v i a  
i t s  # l w i n J i n g ,  d isconnects  IeadRBTONE f romthe  c a l l i n g  l i n e ,  
d isconnects  t h e  r i n g i n g  c i r c u i t  (FIG BG OR FIG GG) from t h e  
c a l l e d  l i n e  and c l o s e s  r e l a y  Dand connects  ground t o l e a d  
SUPYI. Relay Dopera te s ,  g ives  supe rv i s ion  by r e v e r s a l  of  
p o l a r i t y  on l eads  +LINE and -LINE, and/or  by connectrng 
g r o u n d t o l e a d E C  ("W1'wiring). ( I f  FIGFS i s  used, p o l a r i t y  
w i l l  no t  be reversed  a s  expla ined  i n  Sec t ion  8) .  

6 .2 (FIGS 19,22,23,  and 26) 

When t h e  c a l l e d  p a r t y  answers,  r e l a y  F  i s  c losed  v i a  
wipers  4- and 5+. A f t e r  i t s  s low-to-operate  i n t e r v a l ,  r e l a y  

11 11 F o p e r a t e s t o i t s  X c o n t a c t s , o p e r a t e s  f u l l y a n d l o c k s v i a  
i t s  #Lwinding, disconnectsleadRBTONE f romthe  c a l l i n g  l i n e ,  
d isconnects  the  r i n g i n g  c i r c u i t  (FIG BG OR FIG GG) from t h e  
c a l l e d l i n e , c l o s e s  r e l a y D ,  and t r a n s f e r s  r e l a y  Bfrornground 
t o  leadTB. RelayD o p e r a t e s ,  g ives  s u p e r v i s i o n b y  r e v e r s a l  
of  p o l a r i t y  on l eads  +LINE and - LINE, connect ing ground t o  
l ead  EC ("w" w i r i n g ) ,  and t r a n s f e r s  r e l a y  B from lead  TD t o  
ground. ( I f F I G F S i s  used ,  p o l a r i t y w i l l n o t b e r e v e r s e d a s  
e x p l a i n e d i n s e c t i o n  9 ) .  
7. Release 

7.1 From a Completed C a l l  (Operated: Relays A ,  By D,  F, 
G ,  N ,  and poss ib ly  L and/or  J) 

7.11 Las t  P a r t y  Release ("L" wi r ing )  (FIGS 11-18, 20-21, 
and 24-25) (NAFM) 

7.11.1 C a l l i n g  P a r t y  Disconnects  F i r s t  

When t h e c a l l i n g p a r t y d i s c o n n e c t s  f i r s t ,  t h e  c i r c u i t  t o r e l a y  
A i s  openedvia  l eads  +LINE and -LINE. RelayA r e s t o r e s  and 
opens B a n d c l o s e s  r e l a y E .  R e l a y E o p e r a t e s  anddisconnects  
wiperC f r o m l e s d c .  A f t e r  i t s  slow-to-release interval, r e -  
l a y  B r e s t o r e s ,  removes ground f r o m l e a d c a n d  o p e n s r e l a y E .  
A f t e r  i t s  s low-to- re lease  i n t e r v a l ,  r e l a y  E r e s t o r e s  a n d r e -  
connects  wiperC a n d g r o u n d t o l e a d C t o m a r k t h i s  swi tchbusy .  



When t h e  c a l l e d  p a r t y  d i s c o n n e c t s ,  t h e  c i r c u i t  t o  r e l a y  D 
i s  opened v i a  wipers  5+ and 4 - .  Relay D r e s t o r e s ,  r e -  
 ito ores p o l a r i t y  t o  normal i f  r e l a y  J i s  no t  o p e r a t e d ,  opens 
r e l a y  N, # 2  winding of  r e l a y  L ( i f  o p e r a t e d ) ,  r e l a y  J ( i f  
o p e r a t e d ) ,  # 2  winding of r e l a y  G ,  and # 2  winding of r e l a y  
F ,  removes ground from l e a d  S U P Y  2 and l e a d  EC ("W" w i r i n g )  
and connec t s  ground t o  l e a d  SUPY 1. Relay G r e s t o r e s .  

A f t e r  i t s  s low- to - r e l ea se  i n t e r v a l  due t o  t h e  s h o r t  c i t -  
c u i t  o f  i t s  #1 winding,  r e l a y  L r e s t o r e s  ( i f  o p e r a t e d ) ,  
and/or  r e l a y  J r e s t o r e s  ( i f  o p e r a t e d ) .  A f t e r  i t s  slow-to- 
r e l e a s e  i n t e r v a l ,  r e l a y  F  r e s t o r e s ,  d i s c o n n e c t s  l e a d s  +LINE 
and -LINE v i a  c a p a c i t o r s  P and M r e s p e c t i v e l y  from wipe r s  
+5 and - 4  and removes ground from l e a d  SUPY 1. A f t e r  i t s  
s low- to - r e l ea se  i n t e r v a l ,  r e l a y  N r e s t o r e s  and removes 
ground from l e a d  C and wiper  C and c l o s e s  t h e  RLS magnet. 
The RLS magnet o p e r a t e s  and r e t u r n s  t h e  swi t ch  s h a f t  t o  
normal. The swi t ch  s h a f t  a t  normal o p e r a t e s  t h e  VON s p r i n g s .  
The VON s p r i n g s  o p e r a t e ,  open t h e  RLS magnet and connect  r e -  
s i s t a n c e  b a t t c r y  v i a  # 2  winding of r e l a y  C t o  l e a d  C.  The 
RLS magnet r e s t o r e s  and t h e  c i r c u i t  is  a t  normal. 

I 7.11.2 C a l l e d  P a r t y  Disconnec ts  F i r s t  

When t h e  ca1.led p a r t y  d i s c o n n e c t s  f i r s t ,  t h e  c i r c u i t  t o  
r e l a y  D i s  opened v i a  w ipe r s  5+ and 4- .  Relay D r e s t o r e s ,  
connec t s  ground t o  l e a d  SUPY 1 and r e t u r n s  p o l a r i t y  t o  
normal i f  r e l a y  J (FIG FS) i s  n o t  o p e r a t e d  and removes 
ground from l e a d  EC ("W" w i r i n g ) .  

When t h e  c a l l i n g  p a r t y  d i s c o n n e c t s ,  o p e r a t i o n  i s  s i m i l a r  
t o  t h a t  d e s c r i b e d  i n  S e c t i o n  7 .11 .1  excep t  t h a t  r e l a y  B 
a l s o  opens r e l a y  F,  G I  N ,  and L o r  J ( i f  o p e r a t e d ) .  

7.12 C a l l i n g  P a r t y  Release  ( F i g s  11-18, 20-21, and 24-25) 
(NAFM) 

7.12.1 C a l l i n g  P a r t y  Disconnec ts  F i r s t  - 
When t h e  c a l l i n g  p a r t y  d i s c o n n e c t s  f i r s t ,  t h e  o p e r a t i o n  i s  
s i m i l a r  t o  t h a t  d e s c r i b e d  i n  S e c t i o n s  7 .11.1  and 7.11.2 
excep t  t h a t  when r e l a y  B restores, it a l s o  opens r e l a y s  F,  
G ,  N ,  and L and/or J ( i f  o p e r a t e d ) .  When r e l a y  N r e s t o r e s  
i t  opens r e l a y  D. Relay D r e s t o r e s ,  removes ground from 
l e a d  SUPY 1 and l e a d  EC ("W" w i r i n g )  and r e t u r n s  b a t t e r y  
p o l a r i t y  t o  normal i f  r e l a y  J ( F I G  FS) i s  n o t  opera ted .  
The RLS magnet and subsequent  o p e r a t i o n s  a r e  t h e  same a s  
d e s c r i b e d  i n  S e c t i o n  7.11.2. 
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7.12.2 C a l l e d  P a r t y  Disconnects  ~ i r s t  -- 

Opera t ion  i s  t h e  same a s  t h a t  d e s c r i b e d  i n  S e c t i o n  7.11.2. 

7.13 C a l l i n g  P a r t y  Release  wi th  Timed  isc connection 
.- 7 ~ i g s  1 9 ,  22, 2 3 ,  and 2 6 )  

2- 7.13.1 C a l l i n g  P a r t y  Disconnects  F i r s t  

When t h e  c a l l i n g  p a r t y  d i s c o n n e c t s  f i r s t ,  t h e  c i r c u i t  
t o  r e l a y  A is opened v i a  l e a d s  +LINE and -LINE. ~ e l a y  

'- A r e s t o r e s  and opens B and c l o s e s  r e l a y  3. Relay E 
o p e r a t e s  and d i s c o n n e c t s  wiper  C from l e a d  C.  A f t e r  

. . i t s  s low- to- re lease  i n t e r v a l ,  r e l a y  B r e s t o r e s ,  removes 
ground fro13 l e a d  C ,  opens  r e l a y  E ,  r e l a y  N ,  # 2  winding 
o f  r e l a y  L ( i f  o p e r a t e d ) ,  r e l a y  J ( i f  o p e r a t e d ) ,  #2 
winding of  r e l a y  G ,  and # 2  winding of r e l a y  F. A f t e r  
i t s  s low- to - r e l ea se  i n t e r v a l ,  r e l a y  E r e s t o r e s  and re- 
connec ts  wiper  C and ground t o  l e a d  C t o  mark t h i s  sw i t ch  
busy.  Relay G r e s t o r e s  and removes ground from wiper  C and 
l e a d  C. A f t e r  i t s  s low- to - r e l ea se  i n t e r v a l  due t o  t h e  s h o r t  
c i r c u i t  o f  i t s  #l winding,  r e l a y  L r e s t o r e s  ( i f  o p e r a t e d ) ,  
and /o r  r e l a y  J r e s t o r e s  (if o p e r a t e d ) .  Relay N r e s t o r e s ,  opens 
r e l a y  D ,  d i s c o n n e c t s  l e a d s  +LINE and -LINE v i a  c a p a c i t o r s  P 
and N ,  r e s p e c t i v e l y ,  form wipe r s  5+ and 4 -  and c l o s e s  t h e  

RLS magnet.  A f t e r  i t s  s low- to - r e l ea se  i n t e r v a l  r e l a y  
F r e s t o r e s .  Relay D r e s t o r e s ,  r e t u r n s  p o l a r i t y  t o  
normal i f  r e l a y  J i s  n o t  o p e r a t e d ,  and removes ground 
from l e a d  EC ("W" w i r i n g ) .  The RLS magnet o p e r a t e s  
and r e t u r n s  t h e  swi t ch  s h a f t  t o  normal. The swi t ch  
s h a f t  a t  normal o p e r a t e s  t h e  VON s p r i n g s .  The VON 
s p r i n g s  o p e r a t e ,  open t h e  RLS magnet and connec t  r e s f s t a n c e  
b a t t e r y  v i a  # 2  winding of  r e l a y  C t o  l e a d  C marking t h i s  
s w i t c h  i d l e .  The RLS magnet r e s t o r e s  and t h e  c i r c u i t  
i s  a t  normal.  

7.13.2 C a l l e d . P a r t y  Disconnects  F i r s t  

When t h e  c a l l e d  p a r t y  d i s c o n n e c t s  f i r s t ,  t h e  c i r c u i t  
t o  r e l a y  D i s  opened v i a  wipers  5+ and 4-. Relay D 
r e s t o r e s ,  r e t u r n s  p o l a r i t y  t o  normal i f  r e l a y  J i s  n o t  
o p e r a t e d ,  removes ground from l e a d  EC ("W" w i r i n g ) ,  
and t r a n s f e r s  r e l a y  B from ground t o  l e a d  TD. 

When t h e  c a l l i n g  p a r t y  d i s c o n n e c t s ,  o p e r a t i o n  i s  
s i m i l a r  t o  t h a t  d e s c r i b e d  i n  S e c t i o n  7 .13.1  e x c e p t  t h a t  
r e l a y  D is r e s t o r e d  b e f o r e  r e l a y  N. , .. 

If t h e  c a l l i n g  p a r t y  does n o t  d i s c o n n e c t ,  a f t e r  a c e r t a i n  
t i m e  i n t e r v a l  a h igh  r e s i s t a n c e  ground from l e a d  TD 
opens r e l a y  B. A f t e r  i t s  s low- to - r e l ea se  i n t e r v a l ,  r e l a y  B 



r e s t o r e s  and subsequent  o p e r a t i o n s  a r e  s i m i l a r  t o  t h a t  
d e s c r i b e d  i n  S e c t i o n  7.13.1 excep t  t h a t  when ground is  
removed from l e a d  C ( r e l a y  N r e s t o r e d ) ,  t h e  p reced inq  
s w i t c h e s  i n  t h e  S e l e c t o r  r e s t o r e  which i n  t u r n  opens t h e  

. l oop  t o  r e l a y  A v i a  l e a d s  +LINE and -LINE.  Relay A 
restores. The RLS magnet o p e r a t e s  and f u r t h e r  o p e r a t i o n s  

- a r e  t h e  same a s ,  d e s c r i b e d  i n  Sec t ion  7.13.1. 
C 

7.2 . F = O ~  a ~ u a ~ ~ o n d i t i o n  (Operated: Re lays  A,  8 ,  N, 
and p o s s i b l y  P ,  D, C, and L and/or J)  - .  

7 . 2 . 1  ( F i g s  11-18, 20-21, and 24-25) (NAFM) 

Ope ra t i on  i s  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  S e c t i o n  7.12.1,  
e x c e p t  t h a t  when r e l a y  B r e s t o r e s ,  it opens r e l a y s  M 
and P and L and/or J, removes ground from l e a d  C and 
wipe r  C and c l o s e s  t h e  RLS magnet. Relay M restores, 
removes 1ead'BUSY TCNE from l e a d  -LINE v i a  c a p a c i t o r  N 
and l e a d  60 IPM from #1 winding of r e l a y  D. Relay D 
i f  o p e r a t e d  r e s t o r e s ,  r e t u r n s  p o l a r i t y  t o  normal if 
r e l a y  J (FIG FS) i s  n o t  ope ra t ed  and removes ground 
from l e a d  EC ("W" w i r i n g ) .  Relay P r e s t o r e s .  Re lays  
L and/or  J r e s t o r e  as  d e s c r i b e d  p rev ious ly .  The RLS 
magnet o p e r a t e s  and f u r t h e r  o p e r a t i o n  is  t h e  same a s  
d e s c r i b e d  i n  S e c t i o n  7.11.1. 

( F i g s  19 ,  22, 23, and 26) 

Ope ra t i on  is  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  S e c t i o n  7.13.1 
e x c e p t  t h a t  when r e l a y  B r e s t o r e s ,  it opens r e l a y s  M and 
P ,  G and L and/or J removes gr-ound fr'm lead C-and closes 
the RLS magnet. ~ e i a ~  M restores, removes lead BUSY TONE 
from lead -LINE via capacitor N and lead 60 IPM from #1 wind- 
ing of  relay D. Relay D 3.9 operated restores, returns po- 
lar i ty  t o  normal i f  rela J is not operated and reacmes ground 
from lead F.1: ("W" wiringr. Relay P restore*. R e l a y  G re-. 

. store8 and rerhoves ground from wiper.C. Relay L and/or J re- 
store as described previously. The RLS magnet operates and 
further operation i s  the same as described i n  Section 7 . 1 3 . 1 .  

7.3 From an Unanswered C a l l  (Operated: Re lays  A,  B,  
G, N ,  and p o s s i b l y  L and/or J) 

7.3.1 (F igs  11-18, 20-21, and 24-25) (NAFM) 

Opera t i on  is  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  S e c t i o n  7.12.1 
e x c e p t  t h a t  r e l a y s  F and D a r e  n o t  o p e r a t e d .  When r e l a y  N 

, r e s t o r e s ,  i t  d i s c o n n e c t s  t h e  r i n g i n g  c i r c u i t  from wipers  
5+ and 4-. 
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