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W-5095 &iLekbsar& wire (psaJtred) mtfanal featusas &a3c381wa on i8witchbmrdr 
~ ~ ~ n f 8 5 ~ ~ , B W ~ 8 ~ ~ 0 , ~ - 8 2 , ~ ~ ~ - 8 3 ,  D8e pF"Jlre8 wire m t&&&%sfing circuits. 
m,m-84 H r n  2 

-- % W - 2 c;wsnduc tar, black anxlt 8vM.  t o  batkeriss for c h ~ g s  L@&s * 
whi%e r i s  B W R  3 

ctorS bl~rc~r: ma ~ X Z ,  t o  ~ E Q ~ O Y  A, c. s~ppxy eo 
~ a b c x ~ I e  an& tme  pMratrc3R: a m  J -- 

~~ f :  Vise sf- &ffsnen&a m &&@Wac@ Mtweert switchbm~& md ess%h m-8, but 8 h d d  
a& b?? &84 #12 

10m 2: A11 eotws are so% mceaaa~i ly  w q u i ~ d .  Gr&er mfy C O X Q ~ S  t M t  B F ~  sequire8, 
c@Xm c m ~  3in 5Cl ;35& rolls,  

E m  3: 3:t.m~ neqdmd. mly with bsrttew pwer sumty, 
?#m 4: ,A311 vfmlar m& ~ b k  J1e@h~ 1sh.0~3.b % &i#t~actl  isom. tap right 02 or 

ew%%t?hbca& bay %a eJtt.e-3, C e m f ~ 1 s  or aI;lZ#lratua+ 
@m 5 :  ~wf;-tch't,mr&Ly d;Zau?neiwa: 6' high x k t  a%& x 75" r3:eap 

Check a f l  the crates txsrlt ca3itms to  eec Lhet rime of the% @a& 6smed-  iS. 
"P&cklng Liet" Se stapled La the aside of the SOB &ititi;ar& B y  crate. 
Remove the " N c k i ~ t f ~  L ~ S % " ~  ~ h t k  the list aeainat the wderial  received 
(do not r e ~ \ o w %  tb relay bere &nd suite2es irrm their cartma s t  this ti=, 
their* part nmber is clearly urfthst T P ~  t k  cartma). ALso check yoiv work 
order for the list of* %Ofre that ax% La W a&d..ed Lo tk basic? aLaakbwrd* 
Na, any sborta@w ~4r ma$*g. aad r e p ~ r t  it t o  the praper authori t ies ,  

HOVE the ~ U B  3wltclirbcsllird M y  t a  its pmrzent, lorzatibn, When *,he 'tray i a  
in place, ~ B W  the for ease of wwkiag rn the swftcbbwrd afwr 
~mclraiti~&~ &f;8c.a%~ 03: m i x l n t  ae#ocie%ed ey:d$pment (bathjly. cabinet, t w m t ,  
disL~ibdLing f~~; fme ,  ate.) i n  their proper placejr;, Ias3-t;alX cm&ait or 5;rougb 
bebeen bay an& dffitribating f r m ~ +  My an& tarred, btiy an& battery mbiaat 
t i@ reqilircd (tic no% rtm tke 7 $0 30~1% A,C.  in the  ante emduit or drawh as%& 
Tor tkze f ~ ~ i t ~ k b r n r r i  cable). Scss ~ P Z - ? ~ @ ~ - A , B  - Cable 'Srar?gh Tsyoat, 

A stanckrd t t O  Volt 8 . C .  dat&%Le eclt)pi*nXenre outlet is prwias8 as  =st of 
the srrui%chb*hoerrd k&y e y u i ~ n t  an6 i f 3  ;kw%tz%l itst, tb rear laver l e f t  rorner 
uZ" ttte bay helm the pmer ~ 2 % ~  Cm4uit or EX cable, v'lsfehewr is appLi- 
cable ecco~ding t o  elsctrieal c d e !  s l t a &  be tsrssd t o  cortnect the co-rciaS. 
1 .tQ V o l t  B,C, l ine t o  this oiz2Le-t, no$ plug the power wit  i n  a t  t h i s  
t i m a  me &Ltcr;ta~er I f  rtquippr3, is t o  Ix cm~nected to  t tO Volt A.C. !%at.?= 
Ua no% r m  blauer when the &mra am t3pen. 

A .  When Wtteries stre not usedt the grawbb bus bas (E) reriir & e n  af tW 
~wit~XsX3oerrrl. 'fisy above th pmer wSt, must be l~tannected to an sart;k 
6r0md with #12 o~ Itirgrts wuge wires, 

I3+ %ken h t t c r i e s  are x~e22, the ewth g r m d  c m e e t i m  m y  3x1 m&e s% 
%he pad tPve terarainal tJf* the b&Lt.eries. TBe p m r  wit {nomll;y 
~ m a e c t . ~ J  fm uw 88 tl, I&aLte,zszy elf~minstor) swat be e!viseiZ stad xwb 
tis rr b t t e r y  charger. Tlsie invaLvea a aisiag c k n e  .orir the p e r  wit* 



*.en 5 8 L t e r i e ~  ~ Y C  nsed &ad the same lea& a m  uae8 for rherp a&& t i is-  
~Y%%ff811;;6, the positive bttesy tmmStnei afioaL8 bi; cmt~-@elect to %& mltcll- 
b a r &  a% t he  atzd an t k  grrsunc2 hue b y  ( m )  and Etz-. negative lr%ttw-y 
teni;iel shod& be cann;tc*&d to the awi+ucf~'basd at tbc sta& on ?JIG p w 1  
ip\ 

w 

Vma s%*wssiite echsr&!* arsd 4itttharp i ~ d a  e m  u=d, diacmnect, t;9p ~rid 
7913, i ip ba%h ends  ai" t k  $12 j;ii?Jg? %Lack %ire? {+bn3 batttwn pmwr wit  
sxnd <rwj,rtZ kds f ~ )  MY &n& g&uge white wire (-LIB) t*kw,uw*n $he? p w p r  
t ln f t  md Tuse panel ( W ] ,  T i  ckr*r:e tr.a&s aw ?-,a b1* ~wrwr t *~r? i  L ~ & w c * - R  
the l)~tteria% a?,& pwer mi% a~Lyt-k terminals, The discharr:r. J*ndl; ~ Y P  

%n efi%7:4'?tr?$ I ,msw-wi  t h e  bii*,J.,er5en an t fuse p r i t l 3 .  f-kfi) and "mtw~ei~  
:,~?,f,*erf~a bnd &.r,ro.md baa S&r (+&8;, 

%%a batfttb'~i~@ ( 2 ~  ~8FSlf 13 is reqafr~& suyfply ;A,C, fw 
L k  d ia l  t;me @ad ringing EFnbrstm bering pzsiads a9 pwer fssfl;uree 
~orrfiect m e m m  as fo;tlms ; 

8 .  m m  %Rite Jumps betut.rsn AF'f &a& AC3 aad, black 3wpr ~+B%YQc~. AC2 
an8 ACk i j r a  pwcs suppLy ;us%%. 

8.  r;m%rt AC3 a d  AC& to 4vwa~o%w ~jymfrO;l relag %arnirtl~I~ 6 and 7. 
6 $  Cmaecl ACT an& MZ to - & ~ o t w  r~wt l~s r l t  wley % ~ m a a l s  4 an3 5 ,  
D+ connect tsmina2rs 1 A=& 2 of ixylbamatisr cantral relay to d3ectsearge XearXlei 

t%E%Mry* 

Cat.nei.k m;an$ng wble  ta  gfw8 %t tup 05 i,ht- cnbfaer;. thmr p 1 ~ ;  
itbf31e * f  11 KO te ttZC? ~ U Y P P ~  end %?I@ th%o i r t  tg rabler %St31 ge to tke t~rminsz 
atri5.l or rtlw+k. Y@%tr*n t h e  cahica t i g h t .  



2% " U n i t  B y  Bblew h w i a g  shms: the uirwg wbich is s a ~ r t a r d  i a  s l J  
408 switrkbrrtrdz~ tusd i e  T0-a &nrX laced in ta  the " b y  calsJe", 

g%rspping and tennjinaf assf m i s h e @  with each 4083 tin& th 
"Jmpre & Xa~tructfon~" 4.rffuit.1 f @bed w i t 3 1  each optfm&l mlay bar 
that i e r :  @&a*& %a a &BwS rstaokb m alJ, af  the optimal uiriag md 
strapping which i s  Brzt; inc2aed AD the unit bay wBle u-txling, T&~sr: uims 
am mm C k o ~ ~ h  the jtwq.es ~Lrags f"cmaB i~ the mar of the ~witchZtwr3~ 
The strappltlg m d  tefslfnal a l e r i v a 3 ;  @Raws the hmirjlrrl aisaigmnl fat* 
the tesmiaaJ block%, Pa? t h e  3ack ess i  a t  re?.Ser to %he ~Clrwtts.  

The layout of the ffmiL my t%itrlt?r" drr~rwine; ie arranged t o  rcpstresrtC the 
rrt;Zative wyefcrii; 2 ~ ~ r t l i m  of the m1&y txlr jack %@mlnaf8 an& %he hm-Ena1 
blmks a= vXewe8 Zxrm the mar of s%i-r;ckbafi The mid&i; or %&e 
*Wit  Bey CahJrt*' w~wing e;@pmmntfi the mlay bar JriicSs. t e m i n ~ l e  far the 
"Bw she1S (em Ae-'tfl%) w i t h  each reby Wr J ~ c k  s e p ~ w n t a d  by its relay 
TDEtr p~er t ton  n m h r  (Dt , W, e-tc. t h r q h  DIG), st;wralr;& tly beevy vertf cal 
T i a e ; ~ ,  T b  r e a y  blar Jack cmaiets of tua vertical .rwls af &miha353 
rsmtrcd, "b&tm up, C? t t h s ~ u ; ~ &  C h  a d  St t dhrowh 90. "C" Jriick 
terminrsls am tk me% cia t & ~  mwe ~Ji le  af &he ,fack ae tbe r @ b ~ g  coils 
f a e  A-latjT-~, ~ i g .   he "8" Jack teminals are the 3les mi r& wm 
sfde of tke Jack tis the relsy spriags, ar cmtacts, af: %be rel&y bar. 

i m r  c a 3 w s  of squgres w i f j h  each sguurre representiw me 
temf~ri. l  af the Jeck- 3~ %wo oulrtr ve&Ic&l eoXme of @Wares mder 
each mlay 'bar Jack posltian em used on cbe &&%Lag on& t o  etsou f tpeia l  

whe~e 3% fe  ~ e e e a a ~ y  &t thzle t o  reaom the *runi-L b y  cable or 
w i m  frcm the; &c& temin~l i ,  fn t l j a ? ; ~  caers, " t ie  paints", [or 

dii clips is't3.d prwfile a 8 d f t i a 2  MmAnels t o  't:dnnnimte the mlt M y  eablct 
wires which are e ~ o w d  fiw the Jack iitals* %%e epbol  U f w d  
3;k "Jwwrrji L X~strutctimr" mmfi to %he uslit 'bay *ires rs*, t h i s  
kemfn&l to  the sf;.%* ya%n2; Wminrz3, 

&asr;Eng, mi- t k a a  p~ink&, Tun Lbe 3 

ieetuzlzrs trJtLl b on lL s* 

The ~lwiQek'Ijo8ti2 bay is ina%aXle&, e~LtLc3 ,y  JmwreI a& cab&@&, Mt;cr f2.w 
rams end w i J ; ~ h W r d  Men ~Xaanad~ %lie IssCalXar esn pmceed CD 8-p 

~emve LL d t e b s  ( ~ ~ ~ 4 5 1 6 . 5 3 - ~ 9 U )  f m  chair CJIT~~XXEL, M a  r e s w l  chek of 
each rrwftch to &m thk rXL oonLaetr J i m  up ab& arc? not; &nt, %$(it alL Lana l i i t r  
are p m p e ~ l ~  rsestea, a&3. %exis cm& Ut;# a m t m #  awe fmalyZy, axrd %hilit each 
%@as amZ;w@ ia q M p p Q  with s %ens a t m t m  pin stop, 

msac m t c w s  i n  V ~ T  @* fi4si%ie~ a s  wr 9 k d h d  1SmeiI%oe3;ioaI tke 
fa&lodw ha@#, ar I:Y ap4cXXfelirt%an art et3ig;lme-8 dto&Wrba, 

Fzr& inlo a c a ,  a f w  raw@ m%ch jack f& pmpXy m e b  is~deh 
by inesfiing wmws art r a t  of tap an& Zrrz%-t,m, af ter  acrm's &a Wczs 
&i@t~bed, LblO12!XX b'g &~.M~lyj O f f  J/& $W%t 

I-fl l iar!  bars are c5E tW color c*& kyps ( 
pet tM rial&=: 

) -& E B  (mr?~n)  hrdi am for tk IeSt baa& jai* of? igwikcitt ~ c ? S  
an& %h (md) &! ErtJB (mXTau) 'bar4 fit t;h& d@t h a r P  ei& a6 W a e b  
&elf a8 *wed lacfxyg th Iws% sb@Ut;E, 

T&i~ta3.1 t k  $33 anZl RC4 l im br.9 a- Iltr %he .* 4 - oE each lim, 

Ins%alT Gbf F X i @  'bars in t b  T, TX, as& t-he afLalt;cr wsft&ono \tsn h%& rriijfta 
of 8vJt"t;eh 



~ r n f e m r n  mfteM;tifi iltm tl~ b %%dm&s ralsy m.fiteka &a fin- 
Bt2, Bt3  M& B'fk, A l ine  b r  ~ J A & ~ E  kW %= Pw, I327 if It is apt; 
e%u%md with 41 miteh- 
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R e l a p  S w i t c h e s  f C o n t ' d . 1  

1 ,  U s i n g  the  b u t t - i n  f r o m  t h e  ~ ~ i t ~ h  s h ~ l f ,  l a n d  I t n o  2 1  t h r o u g h  
f 0 0 F  ohms ("ItR"' b u t t o n  ars b u t t - i n  p i t s h e d  1 6 3  s e v e i a l  t ; & a a a ,  
C h e c k  r e  see t h a t  l i n k  a 3  b a s  b e e n  s e i z e d  ( t e n s  a n d  u n f t s  
o g e s a t s d  f n  B20 s v i t r h ) ,  d i a l  r n n e  1s h e a r d ,  t e s t  f amp  f l a a b s a  
a n c e ,  and t k a t  t h e  "CO" r e l a y  o p e r a t e s  a n d  h a l d t ,  

2, l e p e a t  o n  a l l  l i n e s  f a  s o i t c h b a a r d  < 2 2 - 5 0 ] ,  

3. R a p e a t  o n  a21 s w f t c k  p o s i t i o n s  e q u i p p e d  w i t h  a  s v i t r h  Cpnsf- 
r d o n s  8 1 - 8 l 8 , B 2 2 j V  

4 .  R e p l a c e  link r e l a y  bar + n  p n a i t f o n  02 a n d  = e a t - m e  c e n f e r e n c e  
( i f  e q u i p p e d ) .  Remove l n s u l a t a r  f r o m  P n s ,  8 2 3  a n d  t e a t  l a a p  
on  Po%, D l ,  R o ~ a v e  r n u l r i p l e  from P o a ,  E2f  a n d  l a s t  ~ v i t r h  
t r e s t e d ,  

C, Remave l i n k  r e l a y  b a r  f r o a  P o s i t i n n  D l ,  
P l a c e  a n  insulator b e t w e e n  s v f t c h  j a c k  t c r r n t ~ ~ f  88 ( P o a ,  BIB)  ~ n d  
~ w i t ~ h  t s r m l d a l  8 8 ,  
E u i e i g l e  w i t c h  j a c k  t e r a i n a f a ,  2 , l , t , 5 , 6 ,  aab 8 (Pus, $16) LO 

s w i t c h  j a c k  E e r ~ f n a k s ,  2 , 3 , 4 , 5 , 6 ,  and 8 C P n s ,  8 2 3 3 ,  i f  e q u i p p e d ,  
Busy o u t  a 3 1  l i n k s  ikttt l i n k  Bf;, Ti$.st Lamp be twee r r  f eick tr*snrlnn\ 
$ 1 9  (Po%, E2)  a n d  b a t t e r y .  

1 ,  Wtth t h e  b u t t - i n  f r o m  t h e  s w i t c h  s h e l f ,  l a n d  l i n e  Pf t h r a u g h  
1000 ohma ("Re$ b u t ~ a n  o n  b u t t - i n  p u s h a d  i n 5  s e v e r a l  t f a ~ s ,  
C?rr.ck t a  8 s e  t h e r  I f n k  f $  h a s  beex* s i x i r e d  ( t e a s  a n d  ~ n l t s  
c o i i  o p e s a t e d  i r r  8 2 3  s v i t c h ) , d l a l  t o n e  i s  h e a ~ d ,  r e s t  l&mp 
C i a a h e a  .ortee anif t h a t  t h e  "C12" r e l a y  fif l i n e  25, o p e r a t e a  a n d  
b a l d s ,  

2 ,  R e p e a t  a n  a J 1  f i n a s  i n  a v i t r h b o a r d  ( 2 2 - 5 0 $ ,  

3 ,  R e p e a t  on s w f t c h  p o s i t i o n s  B I B ,  ~ 2 4 ,  Bq, &a& ~ 2 6 ~  

4 ,  R e p l a c e  l i f i k  r p l a y  bar  i n  P o a l t f a b  D l ,  
Remove i n s u l a t o r  From p o s i t i a n  B 1 6  e n d  t e n t  lamp f r o m  p o s i t i o n  
D2, 
Remove a u l t f p l a  f r o a  p n o f t i a n  8 1 6  a n d  f a w t  %witch t e e t c d ,  

5, Buay i n  a l l  l f a k s  e q u i p p e d  w i t h  r r l n y  s n t t r h c a  a n d  a e f ~ c t f o n  
c o n t r o l a  + 

F ,  P r , e f * r e n c a  Circuit 

T h i s  r i r c u i t  is d e s l g a e d  r n  l e t  t h e  I n v e s t  n u m b e r e d  L i n e  Land F i r s t ,  
i f  s e v r r n j  l i n e r  e r e  t r y g n g  5 9  l and  s i m x ~ l t a * r z e o u a J y ,  

P r e f e r e n c e  G i r c u i t  ( C o n t f d s )  

The f o l l o w i n g  t e s t s  a r e  a a d o  t o  f n s u r e  t h a t  i f  a l i n e  b a a  r r o u b l t  
i n  l a r n d i a g ,  t h e  "TA" r e l a y  w i l l  r e l e a s e  e n d  s s h i f t  t h a  p r e f e r e n c e  
c i r c u i t  s o  a  h i g h  n u m b e r e d  l i n e  w f i l  Land ahead  of a lover n u a -  
b e r e d  l i n e  t h a t  is f a  t r o u b l e  a n d  v i c e  v e r s a ,  

d ,  Wieh a b u t t - i n ,  Frnm Chs a v t t c k  s h e l f ,  l a n d  a l l  t e n s  e n d  
u n i t %  [ 2 3 , 2 2 , 3 3 , 4 4 , 5 5 , 5 6 , 5 7 , Z 1 5 3 5 B x  a n d  50) w i t h  t h e  w3fde  
switch o n  t k a  f i n d e r  g u a r d  open  Crrd target  s h e w i n g )  r e l a y  
'"'T6" f ~ p e ~ ~ t e d  - "TB" n r r r a r l ,  

C3ius;e s l i d e  swZ t c k ,  Pus t i  up *?Bvt r e l a y  i n  f i n d e r  g u e r d  e n d  
w i t h  a b u t t - i n  f r o %  t h e  s w i t c h  s h e l f ,  l a n d  a l l  tsns a n d  u n f r s  
f22,22,31,64,55,56,57ZS8rSg+ a n d  5 0 ) ,  c h e c k  t k a t  r e f a y  "TAU 
r e m a i n s  a p e r a t e d  d r r r f n g  r k e  l e n d i n g  of: e a c h  l i n e ,  

8 ,  Hrsl t fp l ; !  I , i nea  21 x.nd 5il tzsget t rex  and c o n n s c t  a  t t t l e g k n a a  
t o  L i n e  2 5 ,  Land  t h e  t c t e p h o n p  ( w i t h  "TB" r e l a y  n o r m e 2 ) -  
t i n t  2 1  wiLf l a n d  f f r s t  a n d  L i n e  5 1  w i l l  l ~ n d  s e r o n d -  R e -  
g c a t  s e v e r a l  L t m c a ,  I F  l ~ n n  t h a n  40 l f r r a t ~  a r +  e q u i p p e d ,  
t o s t  u f t h  h l g f s ~ e t ,  ~ i t s r ~ i > o r u d  l i n e  8 v a l l ; i h l e  i a ~ t e a d  uE L l a a  51. 

R e l a n d  t h e  t r t e p h - o n e  [ w i t h  "TB1' r e l a y  o p e r & t e d l ,  L i n e  53  w i l l  
3nnd f i t s t  a n d  L i n e  2 3  w i l l  l a n d  wqrnnd, R a p c a t  s e v e r a l  t f m r a .  

r, 3rsTtTpLe Line 2 1  cad 20 - r a g e t h e r  e n d  c n n n t c t  a t e l s p h n n e  t n  
L t n e  2 1 ,  L a n d  r i t e  t e l a p t r o n a  (vf t h  "TB" r r l a y  a n r m a k f ,  tlne 
21  uiE1 f e n d  f i r s t  a n d  2 0  v i l 1  Ia-itd a e c u a d ,  R e p e a t  s e v e r a l  
tt f mcr, 

E e l a n d  t h e  t a f e p h u ~ e  f u f t h  "TX'* r e l a y  o p e r a t ~ d ) ,  L f n e  2 0  w i l l  
l a n d  f i r s t  aa4 t f n e  2 1  w i l l  J & n d  s e c s n d .  R e p e l t  ~ e v e r a l  r i m e s ,  

B ,  I n l s u l n t e  '%Xu r e t ~ y  S p r i n g s  5  a n d  5 u f  f irst :  s e l s c t l n n  c o n -  
t x u i  b a r  (CX a p o r a t r r f ) .  k f f t h  t t i e  b u t t - i n  f r o m  t h o  s w l r t h  
a k e l f ,  a t t e m p t  t o  l a n d  f n  a n y  l i n k ,  cltattk r h s t  r e l a y  "TA" f n  
f i n d e r  g u a r d  r e ! e r a ~ s ,  R e l a y  '"SB", i f  o p e r a t e d ,  vftl r e l e a s e ;  
az2*id, i t f  ""ii^B9 is n o r m a l ,  viZ I i l p e x a t e .  

7'he s a l s c r f o n  c a n t r n t  r o r e l v ~ s  i n f o r m a t i a n  fratxi t h r  f i n d e r  g u a r d  
t o  c a u l f a  n ~ % e l l i x x g  li.rre t r s  seFesi. a i l n k -  51ren i r o e  t h e  f i n k  to 
e n a b l e  t h i s  c l r c u t t  t o  r n m p l e t e  t h e  s e l c . ~ t i c t . n ,  i n i t i a t e d  hy  6 h c  
d i a l  o f  t h e  r a f 3 L n g  p a r r y ,  



S e l e c t t i o n  C o n t r o l s  ( C a n t i d , )  

Tbe f a l l o w i n g  t e a t s  a r e  iaade r a  . t n ~ a r c  tha t :  t h e  p r o p e r  s e l e c -  
t i o n s  a r e  a a d e  and t h a t  e e l e c t f o n s  c o n t r a l s  w i l l  r e l e a s e  f T  d i a l -  
i n g  l a  n o t  cornp le to ,  

A. Cannee t  a telephone t o  a a a n - s e a t r i c t e b  l f n e ,  From t h i s  
t a l e p h o n e ,  l a n d  f n t o  t h e  f i r s t  a c l o r c i o a  c o n t r o l ,  check  
t o  s e e  t h a t  t h e  "ED" r e l a y  d o e s  n o t  o p e r a t e ,  d i a l  s p e c i a l  
s e r v i c e  d i g i t s  1, 6-0.  Check f a r  c a z r e c t  s e l e c t f a a s ,  
(See  s p e c i a l  s e r u f c e  d i g i t  a s s i g n w e n t  i n  E n g i n e ~ r f n g  
S p a c i f i c a t Z a a ) .  Rapea t  on s e c a a d  % e l e c t i o n  c o n t r o l *  

3, Cnnncct  a  t e l e p h o n e  Ea a  n o n - s e s t r f c t e d  L ine .  From t h i s  
t e l e p h o n e ,  l a n d  i n t a  t h e  f i r s t  s e l e r t i a n  c o n t r a l .  

1, D i a l  t e n s  and u n i t s  /21,22,33,44,55,56,S7*58f5g and 
301. Check t h a t  c u t o f f  (CO) r e l a y  aP c a l l e d  l i n e  
c i r c u f t  o p e r a t r a ,  Repea t  on second  s e l e c t i o n  con-  
t r o l ,  

C. Connec t  a  t e l e p h o n e  t n  a  r e s t r f c t c d  I f n e ,  From r h i a  
t e l e p h o n e ,  l a n d  i n t o  t h e  f i r s t  s e l e c t i o n  c o n t r o l ,  c h e c k  
t o  s e a  i f  "ED" r e l a y  d o e s  o p e r a t e .  

1, D f a l  t a n @  and u n i t s  [21,22,33,4O,TZ,SB,57~5;8, 59 and 
50). Check t h a t  c u t o f E  { C Q f  r e l a y  of c a l l e d  l i n e  
c i r c u i t  s p e r a t e s ,  R e p e a t  on s e c o n d  s e l e c t i o n  con-  
t r o l ,  

2 ,  B i a l  d i g i t s  "l", "tif' - "a9?, c h e c k  f o r  c o r r e c t  s e l e c -  
t i o n e ,  A l l  C i t y  Trunk g r a u p s  a r e  b l a c k e d  and busy  
tor te  $ 8  r e c e i v e d ,  Repea t  an  s e c o n d  s e l e c t i a n  con-  
t r e l  * 

D, Connec t  a t c l e p h o a c  t o  any  I f n e ,  Pram t h i s  t e l e p h o n e  l a n d  
i n t o  t h e  f i r s t  s e l e c t i o n  r o n t r o l  and l i s t e n  f a t  d i a l  t o n e ,  
S e l e c t L o n  c o n t r n l  s h o u l d  r e r e a s p  and busy  t o n e  a k o u l d  b e  
h a a r d  a f t e r  a b o u t  1% s e c a a d a .  Land t h e  t e l e p h a n e  a g a i n  
f e t e  t h e  f l t s t  a @ l e c t f a n  c o n t r o l s ,  a f ~ c r  a b o u t  S s e c o n d s ,  
d i a l  d i g i t  " 2 " ,  S e l e c t i o n  c o n t r o l  w i l l  r e l e a s e  i n  a p p r n x i -  
m a t e l y  10-12 s e c o n d s  s n d  busy t o n e  w i l l  b e  h e a r d  a g a i n ,  
Repea t  on s e e o n d  s e l e c t i o n  c a n t r a l .  

E, Connec t  a t o t a g h o n e  to a n y  l i n e ,  f n s u l a t e  r e l a y  "CA" 
s p r i n g s  l l  and 12 of  EfrdE s e l e c t i o n  c o a t r o l .  Land i n t a  
t h e  f i r s t  a r t l e e r i o n  c o n t r o l  and d i a l  t h e  d i g i k  Re lay  
"GS" r e m a i n s  n o r m a l ,  r e l a y  "GD" w i l l  r e l e a s e ,  b u s y  t o n e  
w i l l  b e  h e a r d  and s e l e c t i o n  c o n t r n l  w i l l  r e l e a s e ,  Repea t  
on second  a e i e c t i u n  c o n t r o l *  

F. Cannec t  t h r e e  t e l e p h o n e s  ko any t h r e e  l i e a s ,  busy  o u t  b o t h  
s e l e c t i o n  c o n t r a l a ,  remove t h e  h a n d s e t s  o f  a l l  t h r e e  t e l e -  
phones  rs i E  t o  l a n d  b u t  no t e l e p k a n e o  w i l l  l a n d ,  Push 
s l i d e  s w i t c h e s  i n  on b o t h  s e l e c t i o n  c o n t r o l s  a t  khe s a m  
t i a c ,  Two t e l e p k o n e a  w i l l  l a n d ,  whZle t h e  t h i r d  t e l e p h o n e  
w a r t s ,  d i a l  any f i n e  f r a a  one o f  Eke t e l e p h o n e s  Landed and 
a f t e r  u n i t e  s e l e c t i o n  h a s  been  made, s e l e c t i o n  c o n t r a 1  r e -  
l e a a ~ r  and t h e  t h i r d  t e l ? p k n n e  w i l l  Land and s e i z e  t h e  
s c l c c t l o ~  c a n t r a l ,  

T h i s  t e a t  i a  a a d e  t a  i n s u r e  t h a t  e v e r y  f i n k  w i l l  r i n g  and t a l k i n g  
b a t  r e r y  $ 8  s u p p l i e d  to b a t h  p a r t i e s .  

A ,  Connec t  two E ~ l e p k o a @ %  t o  two l i a e s  f a  Eke a w i t e k b a a r d ,  
Hake a  c o m p l e t e  c e l l  i n  e v e r y  l i n k ,  f i r s t  t e l e p h o n e  r i n g  
several t f m e s  and a a s w e r  d u x f a g  r i n g  ( c k e c k e  r i n g - t r i p )  
and t a l k ,  

B, Cannec t  two t e l e p h o n e s  t a  twa l i n e s  i n  t h e  s w i t c h b o a r d ,  
Makc a a e  t e l e p h o n e  b u s y ,  Make a c o a p l e t e  c a l l  i n  e v e r y  
l i n k  En t h i s  t e l e p h o n e  and c h e c k  f o r  buoy t o n e .  

A ,  Connec t  a  t e a t  l a a p  be tween  b a t t e r y  and +C j a c k  (636)  o f  
f i r s t  l i n k ,  push  ~p "E" r e l s y  a r m a t u r e  and theWA" r e l a y  w i l l  
o p e r a t e ,  Repea t  an  a13 l i n k s  i n  s w i t c h b o a r d  (+C j a r b  nn 
l l n k e  b l  aad  64 i s  C36, l f u k a  # 2  and # 5  i s  C 2 9 ,  and l i n k s  
R3 and 16 i s  G t 2 ) ,  

8 .  Connec t  e t e s t  lamp Between b a t t e r y  and +F jack  ($36)  of 
f i r s t  F ink  and t h e  "A" r a l a y  w i l l  o p e r a t e .  Kepea t  on a 1 1  
l i n k s  i n  s v f t c b b a a x d  f + F  j a c k  on l f n k s  51  and C6 i s  536, 
l f n k s  #2  and #B is 529  end  l i n k s  1 3  and d 6  i s  5 2 2 5 ,  



9 .  Paver Psilure T r s l n e f t l y a n d J o r  Pr-s~e~$ 

Check  s p e c i f t c a t t n n  S n r  l i n e s  a n d  t r u n k s  a s s i g n e d  t u  p o w e r  f a i l u r e  
t r a n s f e r  a n d j a r  p r e d e t e s ~ i n e d  n i g h t  a n s w e r ,  C o n n e c t  a t e l e g h a n e  
t o  g7 b l o c k ,  "8" pad  "C" t e r m i n a l s  o f  t - t a n ~ f e r  l f n e  # I ,  c h e c k  
t a  s e e  t h a t  t h e  b a r e  v f r e  s t r n p e  a r e  r e m o v e d  b e t w e e n  "A" - '$8"  a n d  
i ~ " - " 5 3 "  tc t ra tn iaa ls  a 5  t h f a  l i n e .  

W i t h  t h e  s w f t c k b a a r d  t % o r m ~ 3 , c n m p l c t e  e  c a l l  tn a n d  f r o m  t h i s  F i n e ,  
Turo o f f  t h e  p o w e r  u n i t  e n d  c o m p l e t e  e c a l l  t o  a ~ d  f r o m  t h 3 a  c i t y  
t o  t h i s  l i n e ,  R e p e a t  n n  a 1 1  l f n e s  a a s i g n ~ d  t o  t r a n s f e r  

When t h e  ~ w f t c h b n a r d  is a r r a n g e d  f o r  p s e d a t e r m f n c d  n f g h t  c n s u s r ,  
w i t h  t h e  n i g h t  k e y  a n  t u i r e t  o p e r a t e d  For n i g h t  s e r v i r s ,  d i a l  
t h e  d i g i t  a s s i g n e d  t o  c i t y  t r r j n k  Froan a  n u n - r e s t ; r i c t e d  l i n e ,  
Mnke s u r e  t h a t  o n l y  t r u n k s  n a t  a s s i g n e d  t o  p r e d e t e r w k n c d  n f g h t  
a n a w e r  c a n  b e  ~ o i r e d  s n b  a n l y  l i n e s  a s s i g n e d  t o  p r e d e t e r m i n e d  
n i g h t  a n s w e r  t r a n s f e r  t n  c i t y  l i n e s ,  

10, F r s a e  C d b f e  

From t h e  d f ~ t r l h u t f n g  f r a m e  o r  h a x ,  w i t h  t h e  b u t t - i n ,  I s n d  e v e r y  
l f n a  t w i c e  E Q  c h e c k  t h e  c a b i i a g  b o t w c c n  Frame a n d  a w i t r k b o a r d ,  

CITY TRUNKS AND kfTEHDANF'S TURRET 
w--v-- - --"-- -- , , 

C o n n e c t  3 t e l e p h o n e  t u  a n o n - r e a t r l ~ r s d  ~ v i t r h b o a r d  f i n o ,  
C u n n a c t  s t e i e p h a n e  f a  n  r e s t r i c t e d  a w i t c h b w s a d  i f n e ,  
C a a n e i l t  a  t e l e p h u n e  t o  e d i s t a n t  e n d  I g n e  n a s f g a ~ d  t o  i tne  o i  thtr  
c i t y  t r u o k s  ( d i a r o n n ~ c t  I f n e  From 3 c i t y  t r u n k  t e m p o r a r f f y ) .  

W i t h  t h e s e  t h r e e  t e i e p h a n a a  a l l  t h e  F n l l o v f n g  t e s t s  c a n  b e  mode ,  
Y e s t  E i j t a t  t r u n k ,  t h e n  mnve t a  t h e  n e x t  t r u n k  s n d  cc r r c t fn~ i e  u n t f f  
s 3 t  t r u n k e  a r e  t e s t e d ,  (Busy  o u t  a l l  t r u n k s  a x r c p t  k h o  o n *  b r E n g  
r c s t e d S ,  

T h e s e  t e s t% a r e  made t o  i nwt r r e  t h a t  t h e  t t x r r e t  o p a r n t n r  r ~ r c i v r d  
t h o  i n c o m i n g  s i g n a f  a n d  c s n  e x t h n d  nn i n r n m i n g  r ~ J l  t o  3x1 c x t e n s f n n ;  
a l s a ,  i f  t h e  t u r r e t  o p e r a t o r  $ 9  n o t  n n  d u t y ,  nnp e x t e n n i n n  r a n  
a n a w o r  nn i n t a m i n g  c a l l  a n d  t r s n s f e a  t h e  c n f l  t n  a n o t h e r  e x t p n d n n ,  

A ,  F r u a  t t i e  c S t y  t ~ ? r ~ h n n r  d f n l  t h o  number  n + @ l g n ~ c 3  f.r.r t h r  t r t znk  
b e i n g  t e s t e d .  Answer  f r a m  t h e  t u r r r t  a n d  e x t e n d  cnXl  t o  
oira rrf t t i a  e x t e n n l f i r ? ~ ~  T a l k  e n d  welcns63 c o r r n r r t i t r n s ,  

F n c a m i n g  C a l i  - - - ( C o n t ' d , )  

8 .  O p ~ r a t e  "Ril n i g h t  k e y  o a  E u r r e L ,  Yrom t h e  c f t y  t e J e p h o n e ,  
d i a l  t h ~  number  s s a f g n e d  t o  E r u n k ,  Answer  b y  d i a l i n g  n i g h t  
a n s w e r  d i g s t  f + n a  e l t h ~ r  e x t e n a i a n .  E x t e n a f n n  d f a l w  d f ~ f t  
"1" ( o r  f l e s h e s  h o o k s w i t c h )  a n d  m a k e s  a  c a n s r r J t a t f o n  c a f l  
tcr t h e  o t h e r  e x t e n s i o n ,  d i a l s  d i g i t  "1" f o r  f l a s h e s  'flaok- 
n v i t r h  a g a l n  a n d  r s t u r n  t c  c f t y :  t a l k ;  F l a s h  h o ~ k s w f t ~ h  a g a i n  
a n d  make a n a t h e z  r o n a u l t a t i n n  f a i l  t o  t h e  o t h e r  e x t e n e l o n ,  
P t r s t  e x t r a ~ i o a  h a n g s  u p ,  t h e r e b y  r r a n a f @ c r j n g  r r u u k  c a l l  t o  
t h e  s e c o n d  e x t e n s i o n .  

Make s u r e  n f g h t  s f g n e l  a p e r n t c s  whoa f n c o m i n g  c i t y  c a l l  i.8 
f l a g k i n g  a n  t h e  t u r r e t .  

6, R e l e a s e  "PE" n i g h t  ksy a n  t u r r e t  + Prom t h e  c i t y  t ~ l e p h o n e ,  
d i a l  n u m b e r  a s s i g n e d  t o  t r u n k ,  D ~ A J  n f g h t  a n s w e r  dig!t 
f r o m  c f r h e r  e z t e n n f ~ n .  E x t e n a S n n  will h c a r  b u s y  s f g o a l ,  

" .-sx)rprsng--ca;>- - a v a n v p y y  svp&i7g~_s€lg 

T h e g o  t e ~ & s  e r e  made t o  f n s o r p  t h a t  n o n - r e s t r i c t e d  o x t o n w i o n a  r a n  
make a u t a o i n a  c a l f s ,  s e s t r f c t r d  e x t e n s i o n s  c a n n o t  make o u t g o i n g  
c a 1 1 ~ ~  a n d  t h a t  t h e  t u r r e t  o p e r a t o r  can  s p l i t  r a l l w  b e t w e e n  c f t y  
p a r t y  a n d  e x t e n s f o n ,  

A ,  Frrcm t t t e  n o n - r e s  t r i c t e d  e n t e n s i o n ,  d i e 3  t i r e  a s s i g n e d  c i t y  
t r u n k  d i g 5 t  and b e f o r *  t S c k - t n n e  ~ t t f p a ,  cZf:*f t h e  nunrber 
s s s f ~ n e d  Eo t h J ~  ia&t,g t e l e g t r c r n e ,  A n s w e r ,  t a l k  a r ~ d  r u t e a s e  
c a n n e c t l a n ,  

R. From t h e  n u n - r e s t r g t t e d  e x t e n s i o n ,  d i n 1  t h e  s s s 3 g n e d  c i t y  
t r u n k  d i g i t ,  Busy iruE Both  e e i e c t i v n  c o n t r o l s ,  Vafxt f a r  
r i c k - t o n e  t a  a t o p .  D f n l  n n o r h r r  d i g i t ,  a n d  ynu  v l f l  r ia?  
b e  a b l e  t u  b r e a k  c i t y  d " z k  Lurrv, 

C. Frrrm t h e  r e . y t r r i c t e d  e x t e n s i t r n ,  d i a l  Lke a s s i g n e d  c i t y  t r u n k  
d f g f t .  Y ~ Q  ~ $ 1  t tl.02 C P ~  t e  a t rnnf t .  b u t  v i ~ ~  h e c f  Buay t o n e ,  

D. From tfs* t u r r e t ,  t h v  n p e r e t o r  o p e r a t e 8  t h v  t r u n k  h a y ,  .-I. 

c e i v e s  c i t y  d i a l  t o n e ,  d i n "  t h e  n u m b e r  a s s i g n e d  t o  t h e  c i t y  
t c l a p h o n e  w i t h  t h e  t u r t e t  d l e 1 ,  % s o e n d  t r u n k  c a 3 1  t ~ f  e f r h @ z  
e x t e n r ; l o r r  w i t h  h e r  kcy a p t ,  nnd keXk t o  b o t h  p e r t f e s .  The 
o p r r a r o r  t h c a  o p ~ r a t c a  ? h e  s p i f t t f a g  kcy t o w a r d  "TWK3' posf- 
t i i t n  a n d  t;sZkx t c t  cS t p w i t  frotrt cxtt;n$:iirrs x r v u r t i c ; i s l n ~ +  Thr 
o p r r a t n r  t h e n  o g e r z t k v ~  L ~ L *  s p t  f t t  f n ~  k9y r e w a r d    EX"^" pna f  - 
t ~ O T I  i311d t n x k s  t i t  cxr t.nli;ic~.it v i  t 'rtr3ut c i t y  t r i ep i s ; l ne  ~ t i ' e r t t e i ~ r -  
f n g .  



B a l d  (ED) b O i s c a n n e e t  -- - 

To h o l d  e  c i t y  t r u n k  c e l l ,  v k l l e  t u r r e t  o p e r e t a r  i s  a t t e n d i n g  
t o  o t h e r  c a l l s  o r  t o  b l o c k  d i s c o n n e c t  s u p e r v i s i o n  when r e q u i r e d ,  
t h e  t u r r e t  o p e r a t a r  s a y  d e p r e s a  h e r  h o l d  b u t t o n  (%D) w h i c h  h o l d s  
t h e  c i t y  t r u n k  and  f l a s h e s  a  h o l d  s i g n a l  a n  t h e  t u r r e t .  

A ,  From t h e  c i t y  t e l o p b o n e , d i a i  n u a b e r  a s s i g n e d  t o  t r u n k ,  T u r r e t  
o p e r a t o r  a n s w e r s  and p r e s s e s  thor "ED$' b u t t a n l  t u r r e t  u p e r a t a t .  
r e s t o r e s  the  t r u n k  k e y  a n d  c a u s e s  t h e  t r u n k  3 a ~ g  t o  f l a s k  
t h e  " h a l d d n g  s i g n a Z Q .  The t u r r e t  o p e r a t o r  r e - o p e r a t e s  t h e  
t r u n k  key  and p r e s s e s  t h e  "KA* b u t t o a  t a  r e l e a s e  t h e  h o l d  
f P L B ~ U ~ T I .  

B ,  From t h e  c i t y  t e l e p b a n e ,  d f a l  number  a s s f g n e d  t o  t r u n k .  
T u r r e t  a p e r a t a r  a n a v e r s  and  a x t e n d s  c a l l  t a  a i r h c r  e x t e n s i o n .  
B e f o r e  t h e  t u r r e t  O p e r a t o r  r e s t o r e s  t h e  t r u n k  k e y ,  o p e r a t e  
t h e   ED'^ b u t t o n  and  then r e a t o r e  the  t r u n k  k e y ,  A f t e r  s x -  
t e a e i o n  a n s w e r s  and h a n g s  u p ,  r r u ~ k  l amp  f la tsf ics  "diticrrr;rnect 
a d g n a l " ,  t u r r e t  o p e r a t o r  r e - a p e r a t e a  t r u n k  b e y ,  p r c s a e s  
"KR" b u t t o n  t a  r e l e a s e  t h e  b o l d  f e a t u r e ,  a n d  t u r r e t  o p e r a -  
t a r  c a a  t h e n  e x t e n d  t h e  t r u n k  t o  r a a r h e r  a x t e a s f a n ,  

B r e a k - Z m  

To o v e r r i d e  a b u s y  c a a d i t r a n ,  t h e  t u r r e t  o p e r a t a r  may momentaxf ly  
d e p r e s s  t h e  "BE" b r e a k - l n  b u t t o n ,  

k, From t h a  r e e t ~ i c t e d  e x t e a s f a $ % ,  make a  e a m p t e t e  c a l l  t o  t h e  
n a n - r e s t r i c t e d  e x t e n a i m ,  F r o r  t h e  c i t y  t e l e p h o n e  d f a l  t h e  
n u s b e r  a s s i g n e d  t o  t h e  t r u n k .  T u r r e t  a p e r a t o r  a n s w e r s  a n d  
e x r e n d s  c a l l  t a  e i t h e r  e x t e n s i o n .  Yhen b u s y  t a n e  f a  h e a r d ,  
t u r r e t  o p e r a t o r  p r e s s e s  t h e  "Bf" b u t t u n ,  t i c k - t o n e  is h e e x d  
r e p l r c L n g  Eke b u s y  t a n * ,  and  t u r r e t  o p e r a t o r  is n a v  c Q t  
t h r a u g h  t o  t h a  a x t e n s t o a s ,  

K e y s e t  R e l e a s e  (KB) 

P f  t h e  s e l a z t f b n  f a  i n e o m p l e t a ,  ar if busy  t a n g  i s  h e a r d  when t h e  
t u r r e t  a p e r a t o r  is a x t e n d i d g  a  t r u n k  c e l l ,  t h e  t u r r e t  o p e r a t o r  
c a n  m o m e n t a r i l y  p r e s s  t h e  "KR" h u t t o n ,  T h i g  w i l l  r e l e a s e  t h e  
t u r r e t  t e g i s t r r  a n d  r e l i g h t  the k e y s e t  l a e p .  

A *  Prom t h e  c i t y  telephone, d i a l  t h e  number  e s s i g a e d  t o  t h e  
t r u n k ,  T u r r e t  a p e r a t q r  a a s w e r s ,  e x t o n d a  c a l l  t o  e i t h e r  
e x t e n % i o n ,  p r e s s e s  t h e  "KX" b u t t o n ,  t h e r e b y  r e l e a s i n g  t h e  
c o n n e e t i a n  t a  t h e  e x t e n s i o n .  

D f a l  R e l e a s e  ( D R S  
-mww 

Xf t h e  s e l e c t i o n  i s  i n c o n p l e t e ,  o r  i f  Busy t o n e  is h e a r d  whea 
t h e  t u r r e t  o p e r a t o r  is d i a l i n %  i n t o  t h e  c e n t r a l  o f f i c e ,  t h e  
t u r r e t  a p e r a t a t  c a n  p r e s s  t h e  "'DR9"utton. T h i s  w i l l  r e l e a s e  
t h ~  t r u n k  r a o p  t a  x e l c a s a  t h e  c e n t r a l  a f f i c e  c o n n e c t i o n  end  
r e s e i z e  t h e  c e n t r a l  a f f l c e  d i a l  t o n e ,  

A .  Fro% t b e  t u r r e t ,  t h e  O p e r a t o r  o p e r a t e s  tha t r u n k  k e y ,  r e -  
c e i v e s  c i t y  d i a l  t a n e ,  d i a l s  t h e  number  a s s i g n e d  t o  t h e  c i t y  
t e l e p h o n ~  w i t h  t h e  t u r r e t  d i a l ,  t h e n  p r e s s a s  t h e  "DR" b u t t a n  
@ o m e n t a r f l y ,  t h e r e b y  r e l e a s i n g  t h e  c o n n ~ c t i a n .  O p e r a t a r  
w i l l  a g a i n  r e c e i v e  c i t y  d i a l  twne ,  

7 .  R q ~ a i i T u r r e t  Ox%-?- 

A f t e r  a  c i t y  c a l l  h a s  b e e n  e x t e n d e d  t o  8 s t a t i o n  and  t h a t  a x t e n -  
%Len w i s h e s  t o  s i g n a l  t h e  ~ U X - Q E  o p e r a t o r ,  t h e  a x t e n s f a n  r a n  make 
e c f i n t i u i t a t i o n  c a l l  t h e  i n F o r m a t f o a  fZNF) t r u c k s ,  

A ,  From t h e  n o n - r e s t r i c t e d  Q x t E X ? s % o ~ ,  d i a l  t h e  a s s i g n e d  c i t y  
t r u n k  d f g i t  a n d  b e f a r e  t i c k - t e n *  e t o p e ,  d i e 1  t h e  number  
a s s f g n e d  t o  t h e  c i t y  t a l e p h a n ~ ,  When c a l l  f a  c o ~ p l a t e d ,  
and  t f c b - t o n e  s t o p s ,  h a v e  c i t y  w a i t  w h f l e  e x t e n s i o n  d i a l w  
d t g i t  "1" ( o r  f l e s h e s  h o o k s w i t c h )  and  makes a  c o n e u l t a t i a n  
c e l l  t o  t h e  '"INP" t r u n k s .  C l t y  t r u n k  lamp a n  t u r r e t  g o e s  
d i m  ( i a d f c a t i n g  e  c d n s u l t a t i o n  c e l l  Is i n  p r o g r e s s )  and 
t u r r e t  a p e r a t o r  a n s w e r s  "INF" t r u n k .  T u r r e t  o p e r a t n r  
w a t c h e s  t r u n k  laaps, e x t e n s i o n  h a n g s  up ,  t r a n s f e r  t h c  c i t y  
c a Z l  t o  t h e  "XNF" t r u n k ,  when t h e  t r u n k  Lamp becomes  b r l g h t ,  
t u r r e t  a p e r a t a r  o p e r a t e s  t r u n k  k e y ,  r e l e e s e s  "THF" t r u n k  
key a n d  t a l k s  t o  c i t y  t e l e p h o n e a  

8 ,  C a n s u l t a t  E o n - T r a a s f ~ r  S e r v i c e  

T h e s e  t e s t s  a r e  % b d ~  t a  f n s u r e  t h a t  t h e  c o n e u l t a t i a n - t r a n s f c z  f e a t u r e  
w o r k s  o n  a 1 3  c i t y  t r u n k s  t h r o u g h  e v e r y  Ifak, 

Pram t h e  c i t y  t a l e p h o n e ,  d i a l  t h e  n u a b e r  a s e i g n e d  t o  t h e  
t r u a k ,  t u r r e t  o p e r a t a r  a n s w e r s  a n d  e x t e n d s  t h e  c a l l  t o  e i t h e r  
e x t e a s i a n .  E x t e n s i o n  d f a l s  d i g i t  "1" < a x  f l a s h e s  h o a k s u i t c k )  
and  ~ a k e s  a  c a n a u l t a t i o n  c a l l  t o  t h e  o t h e r  e x t e a a i a n ,  F i r s t  
a x t e n n f o n  a g a i n  d i a l s  d i g i t  "1" ( o r  t l a s k e a  h u o k s v i t r b ) ,  r e -  
t r a n s  t o  t h e  t r u a k  a n d  b o t h  e x t e n s i o n s  c e n  t a l k  t o  t h e  c i t y  
t e l e p h o n e  ( t h i s  is  c e l l e d  a  2 - s t r t t a n - 3  t r u n k  c o n f e r a n c a ) ,  
P i r s t  e x t e n s i o n  a g a i n  d i a l s  d X g i t  "1" t a r  f l a s h e s  h o o k s w i t c h )  
and a n l y  t b a  two  e x t e n s i a n s  c a n  t a l k  t o  e a c h  a t h e r .  F i r s t  
e x t e n n i o n  h a n g s  ttp, t h e r e b y  t + n a e f c r r f n g  t h e  t r u n k  c a l l  to 
t h e  ~ a c o n d  e x t e n s i o n ,  



W-0366 
1 3  

C o a e u l t e t i o n - T r a n s f e r  S e r v i c e  ( C o a r t d , )  

-uit W i t h o u W  

froa t h e  c i t y  t e l e p h o n e  d i a l  t h e  n u m b e r  9 B r f g n e d  t a  t h e  
t r u n k ,  t u r r e t  o p e r a t o r  a n s w a r B  a a d  e x t e n d s  c a l l  t o  e i t h e r  
e x t e n s i o n ,  E x r e n a l o n  d i a l , &  d i g i t  "1" ( o r  f l a e k e e  h o a k -  
s w i t c h )  a n d  r a k e s  e c o n s u l t a t i o n  c a l l  Lo t h e  o t h e r  e x t e n -  
s i o n .  F i r a t  taxtca@$.cn a g s i n  d i a l s  d S g i t  '2l'Vlrzf f l a s h e s  
h o o k e w i t e h ) ,  r a t u r n s  t o  c i t y ,  e n l y  F i r s t  e x t e n s i o n  can 
t a l k  t a  c i t y  t a t c g h o n a ,  P i r a t  + % x t Q a @ i o n  a g a i n  d g a 3 s  
d i g i t  "1" ( o r  f l e s h e s  h a o k s w j t c h )  a n d  e x t a n g i n n a  c a n  
t a l k  t o  gach o t h e r ,  F i r s t  e x t e a s i n n  b a n g 8  u p ,  t h e r e b y  
t r a n s f e r r i n g  t r u n k  c a l l  t o  s e c o n d  e x t e n a i a n .  

&, Fram t h e  c i t y  t e l e p h o n e  dXa3 t h e  n u a b e r  e a e i g n @ b  t o  the  
t r u n k ,  T u r r e t  o p e r a t o r  a n s w e r s  a n d  e x t e n d s  t h e  t e l l  t o  
e f t h e x  e r t e n a i o n ,  Busy o u t  b o t h  s e l e c t i o n  c s n t r o l s ,  
E x t e n s t o n  d i a l w  d i g i t  "I" c a r  flaw he^ h o a k a w t t c k )  t o  m a t e  
a c o n s t l l t a t i o n  c a l l ,  E x t e r x a i o n  c a n ' &  g e t  a  l i n k  a n d  c a n  
s t i l l  t n l k  t o  c i t y  w i t h o u t  d l a l f n g  d i g i t  "l" ( u s  f l e sF i r i ng  
h o w k s w l t c h ) ,  p u s h  i n  s l f d a  s w i t c h  o f  c f r h e r  ~ e l c c t f n n  con- 
t r o t .  T r u n k  a u t n m n t i c a t l y  o e f c e e  e Zlak, H a k e  a caneuX- 
t e t l o n  c a l l  a n d  t r a n s F e r  t o  s e c o n d  @ x t e n 8 i o n ,  

Prom t h e  c i t y  t e l e p h o a e ,  & f a %  t h e  rxurnber a s s i g n e d  t o  t h e  
t r u n k ,  t u r r e t  o p o r a t n r  r n s u a r o  a n d  s n t e n d s  c o i l  t a  e i t h e r  
e x t e n s i o n .  E x t e n s i o n  d i a l s  d igg f t  "1" ( o r  f l a s h a s  hook- 
s w i t c h )  ~ n d  a a k 9 8  a  c o a a u l t r t i n n  ta t h e  w t h e r  + % x E e n s f o n ,  
F i r e t  a x t a n s f a n  h a n g e  u p ,  t h e r e b y  t r a n s f e r r i n g  c a l l  t o  
a a c a n d  e x t r a s i o n .  R e p s a t  consultation-trangfar c e l l  
t h r o u g h  aJX l t n b a  f n  s w i t r h b o r r d ,  ( T h l e  t a a t  f a  msd@ t n  
& h e c k  t h e  b a n k  m u l t i p l e  a s s i g n e d  t u  t h e  t r u n k  i n  e a c h  
L i n k f %  f f n d e r  s w i t c h )  ( H 1 - J .  thrcxugh HI-0) 

u ,  From t h e  c f t y  t e l e p h o n e ,  d i a l  t h e  n u m b e r  a s s i g n e d  t a  t h e  
t r u n k .  T u r r e t  a p e r e r e f  e n s w c r s  a n d  e x r e n d s  c a l l  t n  e l t h e r  
e x t e n e L o a ,  E x t e n s i o a  d j t a l s  d f ~ i t ,  "l" ( O r  f l a s h e s  k a u k -  
s w i t c h )  and makeg a  c o n s u l t a t l a n  c a l l  t o  a n e t h e r  c X t y  t r u n k  
( n a k e  a n o t h e r  t r u n k  a v a i i a b S x e  f o r  t h i s  t e s t ) ,  S x t e n s l o n  r e -  
c e i v e s  butay t o n e ,  f l e s h e s  h o e b s w i t r b  a n d  r e t u r n s  t a  t r u n k ,  

A f t a r  a l l  t h e  t r u n k s  h a v e  b e e n  t a s t e d  ~ a k e  t h e  f a l l a w i n g  t e g t e :  

T r u n k  E a t a t i o n  a n d  S e i z u r e  

T h i s  t e s t  is n a d r  t o  i n s u r e  t h a t  a l l  t r u n k s  c a n  b e  s e i x e d  f r o m  esth 
l i n k  a n d  t h a t  t h e  t r u n k e  r o t a t e .  
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T r u n k  B a t a t f o a  a n d  S e f % u x e  ( C a n t t d , l  

Busy o u t  st1 t h e  X i a k s  e x c e p t  L I n k  b l .  
P l a c e  a l l  t h e  t r u n k s  tn  s e r v i c e  ( "X"  r e l a y  o p c r a t r d ) .  

f r o m  r h a  n u n - r s ~ t r i t t t d  t e t t a p h a n c ,  d i a l  t h e  d i g t t  a s s i g n e d  t o  
t h e  t r ~ n k  g r a u p .  Check  t o  s e e  t h a t  t h e  t r u n k s  h o l d  and r o r a r e  
Xn a e q u s n c e  ( 1 , 2 , J ,  e t c , ] .  Y a p e a t  f r o m  a l l  e q v I p p % d  l i n k s .  

TURRET TESTS 

1 .  &=et ' B  O u t  D f a l  T r u n k  ( P A X L  

An a t t e n d a n t ' s  o u t  d i a l  t r u n k  is p r u v f d e d  r a  t h a t  s h e  a l w a y s  h s s  
a  means  u f  c a l l i n g  a n  t h e  d i a l  u n t t ,  i F  a  l L n k  i s  a v a i l a b l e ,  a n d  
e v e n  f f  r t t h e r  t r u n k s  e r e  h u e y .  

k .  T u r r e t  n p r r a t a r  r s p e r a t e s  t k e  " 'PAX"  k e y  a n d  w i t h  th6; t u r r e t  
d i a l ,  d l a l s  e i t h e r  @ x r c t l a i a n .  E x t e n ~ t n n  a n a w e t g ,  t a l k s ,  a n d  
r e l e a s a s  c o n a e c l l u r x  + 

i s .  I f  ewde c a l l  $ 3  e q r i i p p e d ,  t u r r e t  n p p r s t o r  a p e r o t e s  " Y A E "  
k r y  a n d  d f a l a  t h e  d i g f t  a s e i g n s d  t o  t h e  d a d s  c a l l  p Z u s  
eny c a d e  ( b e f o r e  e n a v r r f n g  c a d e  c a l l ) ,  F r o %  t h e  c i t y  
t e i c p h o n r  d i a l  t h e  numbrf $ i s s i g n e d  t o  oxly t r u n k  ( l e a v l m g  
r h ~  "PAX" key ~ ~ 3 p e r a t r r i j  n n s u e r  i a c v m f r t g  t r t i n k  c ; a I J ,  a n d  
t a l k  t w  c i t y  t r l ~ p h o n c .  F x n m  ~ i r h e r  e x t e n s i o n  d i n f  nu%- 
b e x  7 1 ,  t h e r e b y  a n s w e r t a g  r o d e  c a l f ,  Ambar tn@p a n  t u r r e t  
w i l l  f l a s h ,  t n d i c n t i n %  code r n 1 t  h a s  b e ~ n  a n a v o r e d .  A n s v e r -  
i n g  s x t c n s l o n  h e a r  t i c k - t o n e  i n d l t a t i n g  t u t r r f  o p e r a t o r  i s  
c a l f  i n g ,  t u r r e t  r l pe r , t t r r r  p l f i r c s  E S  t y t r u n k  on h u i d ,  t e -  
8Lnrcs t r u n k  b e y ,  t a l k %  t o  p a r t y  a n s w e r i n g  c o d e  c a l f ,  r a -  
o p e r a t e s  c f  ty- t r i l n k  key { v i  t h u t s t  r c s t o r t n g  "PAX'-@y) a n d  
t a l k s  t o  c i t y  w i t h o u t  p a r r y  o n  P A X  a v e r h e a r t a g .  Amber 
fight s t a r t s  f l a s h i n g  a g a i n  artd t i c k - t o n e  i s  a 3 s o  h e a r d  b y  
p e r t y  on"PAXu t r u n k ,  K ~ t e a a e  h o l d  t ~ s t u r e s  a n  c i t y  t r u b k  
a n d  d i s c o n n e c t  e l l  r o n n ~ c t f u n s ,  

Ti les@ t r u n k s  a e s v e  a s  i a f r t r n n t l n n  t r u n k s  a n d  a s  a  mean r  o f  r e c a l l i n g  
t h e  t a t t e n d a n t  ( t u r r e t  n p r r a t a r )  ua a  c f t y  t r u n k  c a l l ,  

T h e s e  t e s t s  e r e  ~ a d e  t o  i n s u r e  t k a r  t h e  e x t e n s i o n s  c a n  s e i e a  e v e r y  
a t r e t l d a n t ' s  i n w a r &  x g i ~ r t k  < L H F ) ,  A3i.zo c h e c k  ~u s e e  t h a t  t h c  b a n k  
m u l t i p l e s  a s s i g n e d  t o  t h e  a t t e n d a n t ' s  i n w a r d  t r r z n k s  {I#!?) make 
c o n t a c t  w i t h  t h e  l l n i s  b a r s  wiresl d t a l e d  irx e a c h  link f c a n n e c t o r  
s w i t c h e s  o n l y ) ,  



A t t e n d a n t t s  Snverd  Trunk CContid.)  

A.  F r a s  e i t h e r  e r r e n s i a n  d i a l  t h e  d i g i t  a s s i g n e d  t o  ~ ~ ~ C E W I I  
t r u n k s .  T u r r e t  lamp w i l l  Z laeb  end e x t e n s f a n  h e a r e  r i n g -  
back  t o n e .  T u r r e t  a p e l r a t o r  o p e r a t e s  "IWFty key ,  Lamp l i g h t s  
s t e a d y ,  t a l k ,  t u r r a t  a p e r a t o r  r e s t a r c s  k e y ,  and lasip f l a s h e s  
a g a i n  u n t i l  e x t e n s i o n  h a n g s  up.  Repea t  on a l l  a t t e a d a a r f s  
inward  t r u n k 8  f.INF)- 

8 .  F r a a  e i t h e r  extension d i a l  e v e r y  a t t e n d a n t ' s  inward  t r u n k s  
(fBF) f r o a  a v t r y  l i n k ,  

F ro=  Ehs s o n - r e s t r i c t e d  e x t a n s f a n  d i a l  t h e  d f g i t  a s s i g n e d  t o  t h e  
t r u n k  g r o u p ,  b e f a r t  t i c k - t o n e  s t o p s ,  d i a l  n u n b a r  @ @ s i g n e d  t o  t h e  
c i t y  t e l e p h a n e  and t a l k ,  Yrsxret o p e r a t a r  o p e r a t e s  t h e  "@Ivt" ~ a n i t a r x  
key end t h e n  t h e  t r u n k  key .  The t u r r e t  o p e r a t a r  h e a r s  b o t h  p a r t i e s  
and t u r r a t  o p s r & t a r  can  t a l k  w i t h o u t  e i t h e r  p a r r y  a v a t h e a r t n g .  

Fuse  Xiarm 

P l a c e  a  f u s e  a l a r a  a n  t h e  s w i t c h b o a r d  bay f u s e  p a n e l  and t h e  r e d  
l a n p  oa t h e  t u r r e t  w i l l  T i g h t .  

W i t &  t h e  b u z z e r  "B'* key  o p e r a t a d ,  $@c t b a t  t h e  trusser o p e r a t e s  on a n  
i a c o a i n g  c a l l ,  c a 1 5 s  f ram a n  e x L e n 8 i a s  t o  a t t r n d a n t ' s  inward  Etrsnkg 
( Z H F ) ,  d i s c o a a e c t s ,  s a d  ohen aa a z t e n s f o n  an8wero c o d e  c a l l  p l a c e d  
o v e r  t h e  PXX k e y ,  

Prom the  c i t y  t e 1 e p h a n r  d f s l  t h e  n u a b e r  a s s i g n e d  t o  any t r u n b , t u r r e t  
o p e r a t a r  a n s w e r s ,  t h e n  w r t b o u t  r e s t o r i n g  t h e  t r u n k  k e y ,  a p e r a t e  
a n o t h r r  t r u n k  key .  T u r r e t  a p a z a t a r  w53l n o t  b e  a b l e  t a  h e a r  ctry 
c e l l ,  R r a t a r e  t h e  s e c o n d  t r u n k  k e y ;  &ti11 c a n ' t  b e a t  c i t y g  a p e r a t o r  
r e s t o r e s  a n d  x a - a p c r a t e r  f f r a t  r rwnk key  a a d  c a n  c a l k  t o  c i t y .  

T h e s e  erst+ r r a  a a d e  t o  f n a u r e  t h a t  t h e  t u r r e t  o p e r a t o r  c a n  e x t e n d  
a 1 3  t h e  i n c o r i n g  t r u n k  c a l l s  t o  any  e x t e n s % a n  a r  s p e c t a l  f e a t u r e .  

A =  O p e r a t e  aey t r u n k  key ( e q u i p p a d  t r u n k ) ,  k a y s e n d  d i g i t  "8" 
r h r u  *'O", check  f o r  c o r r e c t  s e l e c t i o n s ,  

8 ,  O p e r a t e  s a y  t r u n k  key f t q u Z g g e d  t r u n k ) ,  keysend  t e n 8  and  u n i t s  
d i g f g r  2L,22,33,44,55,56,9?#S8*59:1 and 30, Check that t h e  
c u t o f f  (CQ3 r e l a y  aE t h a  c a t l e d  l i n e  r i r c u f t  o p e r a t e s ,  

I n s p e c t  s w i t c h b a s r d  bay  and  d i r t r i b u t f n g  box  o r  t e r m i n a l  f a r  goad 
a o l d e r f n g ,  c o n a e c t i a n s ,  and s r e n c i l L n g ,  

OPTIONAL EQUIPMENT 

1 ,  Cod@ C a l l  

These  t e s t 8  a r e  a e d e  t u  i n s u r e  t h a t  t h e  bank r u % t l p l e  a s s f g n r d  t a  
code  c e l l  f a  a s k i n g  i n  t h e  c o n n e c t o r  s w i t c h e s  o f  t h e  l Z n k s  when 
code  c a L l  2% d i a l e d .  A l s a ,  that-  t h e  p r o p e r  r i g a a l  c o z r r s p a n d s  
w i t h  Eke d i g i t s  d i a l e d .  

A ,  Fro= any  e x t e n s i a a ,  d i a l  t h a  d i g l t  a s s i g n e d  t o  t h e  c e d e  
p l u s  any c o d e ,  f r o a  a n o t h e r  e x t e n g i o n  d i a l  31 f c s d e  c a l 1  
answer )  and t a l k .  Repea t  a n  all e q u i p p e d  Xinks ,  

X .  Connec t  a  t e a t  lamp be tween  b a t t ~ r y  and code c a l l  p a s f -  
t i o n ,  j a c k  t e r ~ t n a l  C 3 7 ,  frost  any  e x t e n a i a a  d i a l  t h e  
d i g i t  a s s i g a e d  t o  t h e  code  c a l l  p l u s  code  11, c h e c k  
code  d f a l a d  Dy F l a r h e a  on t e s t  la%p, R e a e a t  u n t i l  a 1 3  
36 c o d e s  a r e  d i a l e d ,  (Codes a r e  31-16,  21 -26 ,  32-36, 
4 1 - 4 6 ,  51-54, and 61-66>,  

2 .  C a n f e r e a e e  C i r c u i t  - C-5905 

T h e s e  t e s t a  a t e  a a d e  t o  i n s u r e  t h a t  & h e  bank s u l t f p l e  a s s i g n e d  
t o  thc c o n f e r e n c e  c i r c u i t  i s  n s k i n g  i n  t h e  r a n n a r t o r  s w i t c h  o f  
t h e  f i n k  when t h e  f i r s t  r o n f a r e n c c  c i r c u t t  i a  d i a l e d ,  X l s a ,  ~ k a t  
one  t r u n k  and three a t e t i o n e  can  t a l k  a r  l o u r  s t a t i o n s  c a n  c a l k ,  

A ,  F r o e  t h e  c i t y  EeLephone, d f a l  t h e  number a s s i g n e d  t a  a4y  
t r u n k ,  T u r r e t  a p e r a t a r  a n s w a r s  and e x t e n d s  c a l l  t o  e f t h e t  
e x t e n s i o n .  E x t e n s f a n  d i a l s  d i g i g  "1" {or E l a s h e 8  kook- 
s w i t c h )  a n d  a f t e r  s e i h i a g  a l i n k  d i a l s  t k e  d i g i t  a s s i g n e d '  
r o  eeet-ma c o n f e r e n c e .  K x t e n a i o a  h e & z s  r l n g - t a n s  r h e a  
mee t -ae  c a n f a r e a c e  c i r c u i t  i s  s e i z e d .  B e i a r r  r i n g - t o n e  
s t o p s  f Q  a o c a n d s l ,  e x t e n a i a n  h a n g s  up and t r a n s f e r @  t r u n k  
c a l l  t o  mee t -o r  c o n f e r e n r e  c i r c u i t .  T h r e e  a r t s n s i o n s  & f a t  
 he d i g i t  a s s i g n e d  t o  meet-me c a n f a r e n e e ,  a l l  t a l k  s a d  h e a r  
e a c h  a t h e r ,  

8 ,  Fras f o u r  c x t e n s i a a s  d i a l  t h e  d i g i t  a s a i g n e d  La meet-me con-  
f e r e n c e  ( f f r a t  e x t e n s i o n  w i l l  h e a r  r i n g - t o n s  Ear  6 s e c o n d s  
and will h a l d  a l f n k  d u r i n g  c a n f c r e n c e , )  A X 2  t a l k ,  Do noC 
r e l e a s e ,  Pram t u r r e t ,  a p e r a t a r  a t t e m p t s  t o  p u t  a  t ~ u ~ k  a n  
mee t -ae  c o n f a r s a t e  and receives b u s y  t a n c ,  F i r s t  t h r e e  +x- 
t o a s i o n e  t h a t  furmed c o n f a r e n r e  hang up*  Pro@ t u r r e t t  
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Conference Circuit - C - 3 9 0 5  (CanE'd,) 

aparatar agafn attempts to put a trunk ca weet-me ron- 
Eerence and racefvca busy. Teat party on meet-aa con- 
ference bangs up. 

G ,  FraTR the cjt:y telephone, dial the nu~bers assigned EQ aay 
trunk. Turret operator anavers and keyeende digit sasigned 
to met-as conference (no xfng-taae is heard). F r a ~  three 
sxraastona, dial the dfgit assigned to meet-ma canfcrencF9 
All talk to Efunk party, rele~ae. Repeat an ell trunks* 

n ,  Frnm any extenafon, dial the digit assigned ta mact-me cen- 
feteace, hear ring-tane and after ring-toue stops, relea~e, 
gepeac on a11 links. 

Conference Cirruit - H - 8 5 0 3 0 % - A  

A .  Three exteaaions dial digit assigned tu aeet-me conference 
(first extension and cacb aucreeafve axtansion will hear a 
spurt af dial tone when entering conference circuit), All 
%ark, Bo net release, Prom turret, Grerethr ~ttcwpts to 
put a ttunk on meet-ne conferenre and receives busy toae, 
FLxst two extcnsiaos that foraed conference hang up. From 
turret, operater again attempts to put a trunk aa meet-me 
cnnfcrsace sad recelven busy tone. East party on meet-@@ 
conference hangs up, 

q ,  pram a rlty teleph~ne dfal dfgit ~saLgned to trunk and 
turret operater k+ysend~ dZgLt aaalga@d t n  meet-me canfer- 
ence, (Attendant will hear a spurt af dial tone,) From 
three extensions dial digit assignad ta msdt-mc cnnfercnce* 
A I L  talk to trunk parry. Da net release. Proa a second city 
telephnne, diet idigir assigned to anuthar trunk and turret 
operator keyaenda digit assigned to meet-me conference* Twa 
crunka and three extensions talk, Refease, 

C, Pro% a city telephone, dlel digit assigned to trunk and 
turret operator keyseada digit assigned to meet-me con- 
ference, From a second c f t y  telephane dial digkt assigned 
tn enother trunk and turret operator keyseada dfgit senlgned 
to meet-=a conference, From three extansions dial digit 
assigned ta met-we conEerence, A l l  talk, Releane, 

B, Pro% any extension #fa% digir assigaed to meet-ma cenfcrence. 
Xapeet fram all linka, 

Theas testa ara made to ins~re that: the Senk aitlt5ptea asaignaif 
to city trunk starage operates in Eke cannectar switch of the 
links and is txanaferrsd Sato the trunk switch. Also, t h a t  the 
bank multfple ansigned to c l t y  trunk storage answer operates in 
the connector switch af the links* 

aperate *'?.i" eight key an turret. Fro% a city tele- 
phone, dial the number assigned & a  a trunk, Anawcr 
by dialing the night answer digit from an extenstan, 
Extension dials dfgit "1" [ur flashes haakswitchf, 
seizing a Ifnk, then dials tkr digit aasfgnbd to c i t y  
trunk storage circuit, extenston hangs up and transfer 
city trunk call to the city tsunk starage circuit (do 
nat  release city c a l l ) ,  

Repeat %have praceduxe wnttl tbrea pity trunks are on 
~ i f y  srunb storage rircuita. 

3 .  Frow any extensions dial digft assigned to trunk stur- 
a g e  "ensw*r". 'Selk to city, axten8ion dial% diair "lfy 
lar fleshea hanknuirchl end make s cansultation call to 
another exrenufan. First extenriwn ha#%% up, thereby, 
transfarxfng call tn second extenaton. (Be suro a t o r -  
age Circuit 81 raleases,) S+eond extessioa tsEka to 
c l t y  and both reteaae, 

4 ,  Repeat Step A . 1 ,  Call rill ge fntn storage Circuit bl, 

5 ,  Repess: Step 6 , 3 ,  Re sure trunk etornge Cfrcnie % 2  releases, 

6 .  Repeat Step A,l, Call w i l l  &a dnta starage Circuit # Z .  

7 .  Repeat Step A.3, Be sure trunk at~ragc Circuit $ 3  releasee. 

5. Repeat Step A.1, Call will go into storape Circuit 8 3 ,  

9. Repeat Step A , ? ,  Storage Circuit fl releasea. 

10, Hepeet Stsp A . 7 ,  Starage Circuit %2 refeares, 

l l ,  Repeat Step A , J ,  Stnragr Clrruit # 3  releaaea, 

B, Qn trunk scarage relay 5 x r  pa%f?%an, place as ahmter acroer 
jack sprfegs S 1 6 - S 1 7  end ahaeter reads intinfty, push up "Tx" 
r e l e y  armature and ahmeter reads a full short. Hold up "TX" 
re t r y  armature and push up " A "  relay armature and nhmeter 
reads infinity, Repeat on each trunk atorege circuit. 
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X--"G" V'!RING FOR (+) GROUND START. 
"B"  WIRING FOR (-) BATTERY START. 

CONTR . 

--..----.--. -. - -a,--- 
ASSOCIATED DRAW'hlCiS .--.--,.,-- 

DRAWING NO. 1 ISS. 1 DLS1.Rit-Tl0lr  1 
: 
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7 6 - W f M  "I" r l R l f f i  15  IJSLD. GR9UNO FUI IN IWED TO 
TWE T I P  S!OE OF THE CENTRAL OFFICE L I N t  C IRCUIT  
WIT IE R E ~ V E O  r n o  s r r r ~ o ~ s  1 m r o L v f 0  I n  
POUER FAILURE A;O/OR PREOETERMINED NIUT AnswER 
SCRVICC WILL REQUIRE A GROUNOING euTToh  OR 
RfT  TO I N I T I A T E  OUTWARD CALLS DURING PWER 
F A I L U I E  OR AT Y ICUT.  
W E M  "I" WIRING I S  USE0,CENTRAL OFFICE 
c Q * t c T o n  ICNR TIP ANO RING MUST BE REVLISED 
D E h E E N  L I M E  AN0 COMMECTOR IANKS.  

SEE 
T A M E  I 

FOR 
OPCRATIMG 

L I M I T S  

7 7 - W E M  T R U R  CONOUCTW LOOP EXCECOS SO0 W H  
IEAUUST RELAY "A- ro r o J u s r H r N r  l r u~ l r r  
2 9 7  (SEE R-JOO.).  

s 2 - r ~ c b r m r o r o  ILCOHIUG RINGIYG FSEQUEMCT RUGL 
1 5  I 6  TO 33-1 /3  CYCLES. 

53 -Y(LU "I." WIRING I S  9EQUlREO F U I M I W  M I G N I  
S l O U L  RELEASE ADAPTER CC-2079 DI E W I V A L f M T .  

W-rU.IY( W I T I M G  C L I P S  F O I  J A C U  111-S12 ,  S39-  
S 4 0 . C l l - C l l . C 3 9 - C 4 0 .  

0 rn nwac IA 

T O  P R W I O E  I M S T L L L m  W A L L  

I 
-DISCSM~CT C a u u r c T  

WIRIMG WIRING 

NO Rlf f i -BACK TONE TO C E n T f i ~ i  oFFlCE W I L E  RINGING P A B I  STAT ION "A#< 

WEYQl lTORT BUSY # lTU C.O. L INE CKT. ARRANSEC FOR LOOP SEIZURL .-I)#o "R- 
(NOTE 7 6 1  INOTE 761 

78-YIEM "G" WIRING IS USED rowmEcT LLAO AL TO 
ASSOCIATEO CAMP - on ADAPTER L E A O  A L .  
W E N  '71" W I R I f f i  I S  USE0 CONNECT LCAO A t  TO 
POSIT IOI (  C I R C U I T  L E A 0  BLF. 0 0  NOT CONYLCl 
M T W  "C" U O  "H" WIRING I N  THE SAME RELAY OAR. 

-nrr W G  U L R  C(U IW~. 
D W I S  I*YO( T I R W L  1STA.T Q -1 

m o t  nm m o r c R A r c  
( S D  W1. TO I C L I A U  
- C Y Q  T E r n U L  + ucm r r . r n r L  coral  

Y I L - U ~ - U c A r n .  C 
A ( P I U U T  M R A T E D  (Y.PI m L A I I O J  
1 1nw 
T UJl llr OCm I 

7 g - c o m f c ~  LEAO MT TO T E ~ S  r N o  MU TO UNITS 
ALLOTTER I A N R  TERMINALS CORRESPONDING TO BANK 
W L T I P L E  ASSIGNED TO T H I S  TRUNK FGR 

I 1 THREE *ARTY CCXfEnEMCE SEi?VlCE 1 * ' S "  "C ' 

FGC WITH WNUAL CENTF.AL OFTIC:  "0" I C ~ Y L T A T I O N  AN0 TRANSFER SCRVICE 

I 1 6  TRIP R i L A V  l n  GENERATOP RETURN PATH .,-,. I r , r , ,  

C 
I 

FOI ILLUMIIATING BUSY L ~ M P  F I E L O  WEN TRUNK I S  PLACED nu H ~ L O  ",," 

I (UOlC 78) 
FOR USE WITH CAW?-ON BUSY ADAPTER - 1 v ~ " ~ ~ ~ ~ ~  781 

I*CCOVEO CENTRAL  O F F I C E  R I H G  T R I P  WEN TRUNK I . .I. .  

8 0 - 1 0  AOAPTER C I R C U I T S  AS REQUIRED. 

8 1 - F O I  INSTALLERS OPTIONAL WIRING SEE -ABLE A. 

8 2 - I F  THE TRUNK CONOUCTOR LOOP RESISTANCE EXCEEDS 6 0 0  
W S ,  ',T" WIRING CAN BE CONNECTED T O  !IIPROYE Q I k C  
T R I P  I N  THE OISTnNT OFFICE. USE OF "T" WIRING W l T h  
LOOP LE'2S THAN 6 0 0  OHMS HA:' CAUSE NOISE OUC TO 
C I R C U I T  UNBALANCE. 

R LOOP IX:EECS~OO OHMS 
- 

NO* R iSTRICTEO CONSULIAT13N L IME ,.Xt. - r V 8 ( u O T E  901 

LOCKED I N  SIGYAL W E N  CENTRAL OFFICE CAN NGT .pu "L" 
PREMONITORY BUSY S I G U ~ L  lNOTr 531 

FOR USE WITH 1 4  VOLIS C E M T Y A L  O F ~ I C E  I - "X" 

LOOP SEIZURE OF C 0 L tNE C x T  ;NOTE 7. 
0 1 .IIP.* I ..RR.' I-OCACIIO.~ CIO or mrcnro w l m l r  1 3 s  or I 

urn omen. D 

J-CYACI~O.% CIZ NSI II ~ T O ( E D  W l M l U  10 w or 
Urn omen. 

4-ODOLI -1--39 UL ML-m35. 

5 - P R I M  HIE )*&c TO ISSUE I)CFORC 20.  -(A*. "U" SPRING 1 2  AND 'n'. SPIIK, I1 

6 - M C  TO F W M I Y I  OPTIONAL W19!K ,  PER TABLE C. 1 
7 - W I D I  11) 15SUf  11.  "80"  W l R l l l C  WAS PART OF CIRCUIT  I 

K -*nv w r n r n  u s  NUT s m k ~ .  L 

8 - w I m  TO ISSUE 2 2  "CC" r l R 1 f f i  L A P P ~ R A I U S  WERE P u l  or 
W L  CIRCUlT;..@D'. 'i1~1ffi C APPARATUS WERE NOT S n m .  
OEGINIIIIIC ulm :<;LIE 12. "DD- w l a l f f i  L A P P A R A T U ~  
WPfRSfPE "C;" U I 7 I f f i  C APPARATUS. 

OCLRATINQ. MOTES: 

9 - P R I m  TO 15SL'' 23 ,  AOJUjTHEnT NUMOERS FOR RELAVS 
1 E H b S dERE 112. 2 4 5  1 2 2  L I JO RESPECl lUtLY. 
n t s l f ~ u c  Jr m.l*INqm + F ~ E V ~  Mm w s .  t 

CWULTATION PATH OF T H E  U R ~ C I N A L  THUNK. 
A C A L L  W H I C H  H A S  BEEN PLACEO OVER THE CONSULTATION 
PATH TO N O T H E R  TRUNK W I L L  RELEASE IF  THE CONTROLLING 
STATIOM RLTlJRWS T? THE OISTANT PARTY OW T H 6  F IRST TRUNK 

11-111 FIGURE IA ,  PRIOR TO I S S U E  3L, R E S I S T O R  R I  WAS 
3- O H U S ,  2 W A T T S .  

TAPLE 0 -OPERATING L1H:TS 
I U X I K ' U  STAYION LOOP RESl5:ASTL. INCLUDlhiG !NSTP.UMENr. 1 2 0 0  i H r S .  

TRU. LUC7 QES. PLVS jTAT1CN LOC' RES. *US1 hOT E X C i f O  C.O. LOOP L l H l T  FOR THOSE 
S T A T I O h I  ASSiGfIFS m F R C D T T i P * I N i O  R I G 3 1  A h M X  AND/OR PCWER fAILUr7E IRANSFER 

I SCRYICE. i ------ I S l M  F l C U R E  LA, P h l O R  TO I S S U E  33, R E L h Y  E S P R I N 6 S  7, 
8 L 9 W E R E  9 R E A K - M A K E  I H S T E A O  OF M h K E - B E F O R E -  
B R E W .  1 91- A - I?  T H E  CENTRAL O F F !  *: SUCH T H A T  RELAY P IS  

SUBJECTLO TO PkOLOWGcO -ELEASE WHlLE THE TRUNK I S  
JLI:E9,TWE U S E  OF F I G U R E  2 A  I S  RLCOMYLNDEO. 

m-IP TM CENTRAL OFFICE 1s  A XBAR OFFICE w n l c u  OPENS 
T H C  L I M E  AFTER THE TRUNK H A S  BEEN SEIZE0,ENGINEER 
TQ ORJIE! FIGURES 2 A  b 31 .  INSTALLER I S  TO REMOVE 
t I  0 1  WlRlWG A N 0  A 0 0  FIGURES Z A  m 3A. 

C - L O W  CENTRAL OFFICE LOOP CONDITIONC, COUOLEO WITH 
HIGH RESISTANCE CENTPEL OFFICE BATTERY FEE0 MAY 
CAUSC RELEASE Of R E L A Y ( P  AI4O)W ON ATTENCANT 
M A U O  CALL.  WHEN T H E Z E  CONOlTlONS E X I S T  ENGlXt;ER- 
T J  QIW F 'GURES 2 A  8 4 4  INSTALLER TO REMOVE C I  
WtRlffi A N 0  A 0 0  FIGURES ZA 8 4.. 

&NORMALLY F I G U R E S  3 A  6 4 A  Y IEWOT REQUIRED OW THC 
S U  TRUNK CIRCUIT .  
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TYPE 187 (CONNECTOR F"?ED) TELEPHOW WITH DIAL 

This  sheet provides installation information for the 5 p e  187 (Connector Ended) Key Tele- 
phone as supplied from the factory. Detail installation and field maintenance informtion 
i s  provided in the 473-513 series of the General System Practices. 



M%mAmimIHa mms : 

L-RI%tI;$R OF%lQ&: 
~IWEGER MAP BE PLACED ACRQSS AM LXRE BY CO~C'TIMG 
RZl? RZMGgR &ID BLACK UFACPTOX EEAB CIN 

2 ,  P2 & 82, P3 C S3, 
W D  'R'IACK (2650 a%) RZNGER COIL 

---------" "- 

?%TRAP OPflZQgS 
XML STRIP W fjp; 

BETEM2mD BY 'SAW% A AMT! EOTE 74. 

3-LXCLUSZOS KEY HAP BE USE8 W EXCWBZ EXaHSIOH 
B H Q ~  EXQH APE nm zrm ~ L Y ,  BY P'LACIRG BLACK ~ r n  
E D  W A D 5  OF EXCLUSIm KEY OH T2 AAD &2, P2 AHD H2 
OR P3 AAB 83, mWmm I S  W I m D  WZTW EXCLUSION 
COm(3TP:B ACROSS ZTRE @&* 

Am WST$"]PORS ARE PAKC OF Mi- 
($@Em PXGTATZ, L E A D ) ,  

S-"Xf' GOmACTS OE ti i%S@KER E m &  LASS, 

O T T Z V N I L  

CQ*'W* AtlWSLE YSk.it?pltl 
in;ir~ 7.m 4% r3f 

7 2 - R m W  GABLE ?WIT %mLVATT: AT S M  C W E C T X H C  
m M I H A L  AT EACB S'TATfOM MVING BUSY VISUAL 
2, 

73-&Vi%Y VXIUAL A% A PART OF m;ftAPWE AfiSEHBLY, 



76-THIS DRAWING FOR CUSTCPIER'S OR INSTALLER'S USE ONLY. 

H, OF, A- DI.li-850629-A40 

sa-aort ECvrR:D QPTZOM(S) AND ADDXTXOWL WXRZMG 
IWOmMTION WFER TO NOTES QN ASSOCIAED GInCtJZT, 

"79-FOR MGATIOS laF ""An,"Xn & "Yrr WIRING SEE FIGURE A 
ON U S T  SHEET, 

80-FOR Cm4POEMT DESIGNATIONS ti POSITION NmBERZNG E F E R  
TO A S S W U m  PiETWOD OF ASSmBLY, 

8X-JACK FZELD 

"3" - DENOTES SPRZNG 

BLUE & GROWD LEADS TO BE RED, 

83-FOR W I R C J G  USE D-543386 PVC WIRE, 24 AWG. 

84-SLASH (/) IN RELAY SPRING SFACE DENOTES NO SPRING 

rOF N'UMBERING IN WXS U S E ,  

85-SEE FIGURE: B OR C FOR nPICAL NWBERZNG OF RELAY 
SPRf NGS A m  WINDINGS, 

5 *W%CI DQUI XOV I P C t V  'la X M r  iU Ili, 
#ir~*r k Mr crrnrxan +m *us *aritanrrtxr 



C1II.UrrrrrrXIUll-. rrrmrrrr -, - -  - ! X I - -  I 

TK-~ ~ f ~ r  ",<:;; - * '2 r a "  '" d LA: YIXEI A% NORWLLY FURHISEED IW "THE EQE;IrXmEW- 
I TEZY ?$A;. 5.. YAP TQ7: %+%VE TO BZ BMOVED DEPENDING UPON OPTION(S) E G f I I R E D  

357-7. TC ASS2C::ATEQ Z'C?, 

I CKT* F P 5  WR;, TXNGT" POS CONT POS CONT ZNST, mG, 

L BB GRD 

CONT 0 4 3 ,  

THE FOLLWING OPTXOMZ WIRES ARE NOT NO LLy FmNxSHED I@ mE EQUxPmNT 
THEY MAY OR MAY NOT NAVE TO BE ADDED DEPENDING UPON OPTION(S) REQUIRED. 
REFER TO ASSOGIAIZD CKT, 

CKT mPE WRG, UNGW POS COm POS CONT XNST,WRG, 



INST* WRG * 
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The cr~sspofnt switch is a; mtrfx swftch%ag dev-tce 
provides cra;n$nnfssion 8'~t.d canrral paths under the dfrectian 
of other cirtzttftry, FIG, ZEA pr@vZde% ma (2) trsnswbdsfjan 
and controt outlets aimulttineaurly. AIL attier f igtiras 
provide one rransoissian path and one control psEh per our- 
Zet. 

Far si~llfieatian of this descriptim, setattip witch pasittan 
3 %  i~ chase8 for swttch-through, which ineaas that relay IO 
af the TFXiS relay and relay I of rhe M f T ' S  relet arc 
seized (relay. 20 knd l. of FIG. 21) .  Far eight (H) conduetor 
~witche.r, refayis fQ ig  scind ZOB of the TI%'$ relay md relay 1, 
of the UMZY ' S  relay axe seized, (relays TOA and TBB and W 
rs.f FIG, IIB), ather relay awirch psrsittans For the raaining 
autleta Xollw t b  r e  pattern of operatlion, 

fa) Prcrtrtdree a ~eanr~ of aetecttng ant3 tzo3EdLng nfsy dace: 
group af four or eight cmduetora ro asy aZ Fifty 
er xrnc Irauzfdred mtXx;ts 

fb) Sprg~ga rstnd cmtrct bar8 used far trmtmfftsion 
paths are ~pvlftped wirh $old gtaredconttsct surf@ces 
t+.)., ;-3. SlpsLng rantacts ate phosphor Brenza &ad 
bars arc af stainlass sreat f ~ r  ccmtsel ctrcwits 
fG, EG, 

t*4tO -F 
1.03, S.efzure 

Graund fon~arded on terrninsX AX clases relay &it. Grauad is 
connerrted to the allotrcr multiple bars amariated witkt tcr- 
minaks f l )  &ad f S )  (tcr.tninsTa (2) and (12) of FIGS. 2A and 
2 B f ,  Relay BR oporatea and closca relays I0 and 2 (relays 
20 and I af FXC, 281,  Relays fO and 1 aperare (20 and 1 af 
FIG. 28) lack to grovnd on termlaa1 LK and $witch leads 
it.fs', t f - t :  Ct and EI: LhraugIt to the bank wdltiple bars, After 
the call, has hcen switched thraugh, ground ir r~rnaved from 
tesmtnat ;PR, agi.nL~rrg relay. AK, Etz1sty AR reatorcs, 

r*oz k e a  

8t.mouaI of gromd from titad CK opotts ttte TEXS and. ~ Z T S  re- 
lay (10 arrd 1 of FIGS, 1A at?d 2'R and 20 ax?ci 'I of FIG. 2 A  in 
thfa exaniple), The TENS and LfHXlS rrta 8 reatarc and d i a -  
connect l p ~ d s  tv+'' $'-" C and EC fran t& multiple bars. The 
circuit ~s now atfRaran&l, 

2,OO 

O sretton j f s  sl~flar t a  that  described la Section 1,01 except 
rK&t the ground i s  connertcd to the slkotter mulli ic barb 
sfisactate4 w i t h  terrntnalr (1)  or (21 snd (21) rrr ( $ 3 )  ("Sit 
ar w R H kiuiag]. tacking grauad af the WIT6 relay of FZGC, 
3B titnd 48 is through trrninal LEU ('Trt or wiring), 
Swf tch-through loads ar.c "-l.", ' t - tu &nd C: only. 

S,OO EXGS. C?S and laa 
aperatfan fs sbmElnr to that d~scribed fa  Sccrfars 1,00 except 
that ground is connected to the afZott0r multfpl~ bar assarf- 
ared with tgmfnals (k) aft3 (23) (?ssun?es that: the c;r&ss* 
rrsnnert termfnsl stsip BfO Fa rannccted to C I O ) ,  Switch- 
through leads ef  IZG, &A sro "-br', "-+' and C: only, 

&,DO PIGS, 3% 7B, 8 A ,  38 atnd 9A 

O eraTina is stmilar to Lt~dr dersr;ribed in Se~tiaa 2.00 except 
&at the  witch-Chraugh leads are "P', "-", C and KC. 



5,02 

Cramd forwardad ~ Y I  terinIna2. AR r;losa% r r l s y  AR, Ground 
i s  canncrted to the af%clf.~l;er mXtfplc  bars assacfe ted  v f t h  
t e m f n ~ l c  ( 1 )  &ad $25) a r  (2) aaad f 21) fi'S" f o r  "R" tLrling), 
Relay AK operatea and closes 1e2ays 108, IGB and 1 t r e l a y s  
T D A  108 snd UG oaf FIG. IZB). Relays 10A, IOB and 1 aperate 
f3["0A, mJB and UO of FfG, 118) ,  lock to ground on lead LK 
m d  w i t c i r  Isads 4-1 - I ,  J", R, m, RC2,  ZGZ and CI [TI, Rt,  
TO RO N, EGX, gm2and  11K o f  FIG, ItB) rchreuqfi to the  bank 
m i t z p i e  bars .  After the csXl has been switched through, 
grouart fs remvad  Erma terrrrfnal AK. Welay M r r e s a r e s ,  

5,02 K e l e a s ~  

Be~ova'f af gtrsurrd fram h a d  LR aprrng tk TWS m d  WIT'S 
~ e f & y s ,  Re3;qs X Q I ,  108 I ("IOA, TOEi and W of FXG, IltB] 
r e s t a r e s  and dts roansc t s  l eads  $.t. -3, T R tf KC2 EC1 and 
GF (TI R X  n;t EO H rcl, ECO .&ti d oaI pic, .EIB) isom 
the  b&k &lcsb le  Itsari, This c i rcvf  t Ls nrjrj i?rt nomaf, 

C) arrrfan I s  simEEat: to that rfi?rcrlbtt i n  Seetion 1,00 axcepe 
t & ~  g r ~ m d  is c m c c t e d  to the a l l o t t e r  multiple bars 
asaocfatrsd vf ttr term i n a l s  (2) and t21) and swi trh-through 
T ~ a d s  art designated 4 2 %  -2, CZ afid FG2, 

LXm GTRCUI"X 
"171B 4OB, SON, 80% PAM 

ii-BSQ94Q*A 

I 

Each PAW Zinc ia a e m s d  b a IZne r e l a y  (L&) wbfch e m -  
r r o l s  the s e i z u r e  of r Ling and by a cur  o f f  n l a y  (CO) 
vhf rh  discotsttet;rr rke 'igni; r e l a y  w h a t v e r  Phe l i n e  i s t  
-onneer;e$ go r Link oar Toruak, I h t s c  r e l a y s  &re momEsd 
i n  group8 rtf &O se rv ing  20 t i n e s ,  bny TLne r a y  be re -  
s t r l e t r d  frm ssxflttrg City Tm~kdi ,  

(a) CapsbZe of i.ts~dil?ttsg e ~ m b m  of 4.a (4 g r o w s  
of 103 t h e a  

(b) D"rovicf.ctsl Ehe a p t i m  t o  r e a r r f e t  s e r v i c e  on sag  
1km [PAW Tine ~esErf r t r s t l  f r m  making Giry Gal l s )  

( c )  ilrrravlider c q a b L 3 i t y  Eor ma3aBa;gtt xne?.kerfng stervice 

(d) Prwfdes the oop+:aEoa to ittclvde w s s ~ g e  ~ l s t c i r t g  
~rm?tcra far my l i n e  

U n  rhe PAEUI rstZirtg. party l i f t a  the  trcmdset oT rx g t a t i t m  
i n a r ; m e n t  dt d-C: bridge if c10fltrJ wrirrass Ehat ' f ine operat- 
Zag t h s  ecs&mskgrtnding l h e  rcta , For rh line a h m  on 
 he c t t e u i t  dcavtng .s an e ~ r n ~ x e  a l ~ o p  is ~ 1 m t d  ~ r o s s  
Ica-rZa '$4" [+LC) and 'L-" (-LG) [*'A& wiring) closing r e l a y  
ERX wfar etftfrltr r ; izcuir  ptavided g r e w 4  ["B" utr%ng) 6r 
gt~uftd an XE.IE~$ ?%I1 f"G4' ~Frkfig), Relay LEI opera tc r  and 



sad cmnerrra t e m i a a l  H5 (31ntaba UJ) via df&c CIS% ta 
reminaE Ht{trt%d T%2G a s  Zoadxcfs Tala and TN50) csiwrsiag 
ttre Fknder Guard Ea s e l e c t  t h e  f k r s t  i d l e  L i ~ k  &ad 
S c l c t  t l ~ n  GorrtroZ, 

W%Hbn tarm%nrrla FJ. and GX. a r e  ~srtrapped ff'Df' w i r h g ) ,  the 
speratlion of  ~ h s  Jfw r e l a y  (LEI) axso coaniecte ground 
t o  Xaad TX causing the  Sofoct ian Canrrol  ejlrcwLt t o  re -  
rrxrfrzc t h a t  lLne frrm s a i ~ f a g  % Gfty Trunk, L f  t i emina ls  
F3 rnd GI are. mot scrapped ("'D" wirgmg mftterii),  tk c a l l -  
Ing, par ty  can snake a c Tty calJ. Lf deefrad.  

W n  rel t rure o f  Eke f f r s t  kdle: l i n k  h3~s h e n  completedI 
t h ~ r  tgnk connects  graiind t o  load T ( t a m i n a f ,  EX) c;tosing 
mka Ca1, Relay Z0f o p s r r t r r  d i r ~ a ~ n ~ c t e  ground (r?ir;har 
vfs  leg' o r  'T" wlrlng) and r e s l s r e n c r  ( r e l a y  L R t )  b r t t o r y  
frm Xeads *'.cfQs;rrd "'-" r o ~ p e c t i v e l y  opening re l a y  LB3, 
cllcrargng t h e  l int ;  f o r  aialLng a%d a k f w i n g  Eht; Link r 0  h 
b f d  ~ w e r  the h o p  QE tho s t a t i o n  ins t rment ; ,  Relay L&l 
r@arorsa ,  diacannscrti. t e r ~ i n a l  H5 (Xeadc~s W X ]  from temiaral  
R'lt ( lead YN20 ar lea&@ TNLO and ZlHtit50), and gQmavr?t d f r ~ f  t 
gxtamd laad PX ("t)" wfrfng, used),  

If rfiic; rc832 has  been from x~ n#n-res~rir;t@.d ststlEan Lo a 
C i t y  Party v i a  Trtmk Circui t :  H-850320-A a r  equivalenr: an4 
a jaa~rained answer is received,  b a t t e r y  fs conn~ctEd  t a  
Jtrd v i a  Z e d  TX operarfna t h e  mti.sa;;i3 r e g i s t e r  r e l a y  
WswfatecS v f t h  Ehe c a l l f n g  e t ~ ~ i o n  r o  osrord t h e  r;&L3. 
a mt@r lrtr th Turre t ,  

m a  the tcs&l2ia$ par ty  dfscennecrs  the  Eoap acr.aes Esrzds 
"+*+ ( t e tmina l  81) and "'-" fcarIlSiina1 c l )  La opened r @ l a s i & i ~ g  
t b  ~ r m f a t e d  tkfik, The Link r a t c o r e r  and rtmovea graund 
frtaa la& f opmtng s"@lsy COX, Relay COI r e s t ~ i r e s  and ten- 
XJCCE-LI %tern& Csithar  via "8'"~' '%" % i r i n g )  and r e s t ~ t m c e  
(refay LRX.) b%tte;ry t o  l eads  "+" and "-", rerpec;tfv@ly, 
Titc cFrcuf t is e m  a t  fiom&f 

Whem the c!Jfsrr?; ltr c a l l s d ,  the  cslXLng Zknk c a n ~ e c t s  grottad 
ts, E s ~ d  T etasing re lay  €201, FteLay 601 apezaeet and dfs- 
c a a m c t r  ground ( v i a  "a'$ o r  '%ti? v.Lsinq) and r e s i s t s n c a  {re- 
Zay b a t t e r y  f r m  fcads '*+" && respec t  ive ly ,  





we A ~ Z M ~  iw m ew3,~1naJ;%a% oi circuit ~m%~Irr tmd 5,'t;t'tir~.;la%%oa4;~ BE:& 
9mx line irr a e w d  by gi line xteI%~ 
afEu2 by a tzut-arr rr18p which dfw 
aeittd to s Lln.tF; or Lmisk, These re 

(@ara%a: m&a;pr Zlk ma) 

gdsdflfg %ht? &ta dl#&% &f caZLJ.q &$a@, Tkta %%ma & w a r s  
rfa m%br % h a  tl, %a @*@b 't .owU $as@ &&&a~ltfrsm Sn 

ZJ;ZtF.tiq the ;hetnrt.eet anP ts. &atiasz iastsumbent c1osea a Bxc bridge acmsss 
tbt liae, ~ e r a t i ~  the casrespo&i relay m, par l&ne ?I, 
ahwn an Lht: circuit drawiq as f~jil e c, cafs:ng+c%e lea idm to 
lead Uf, to aLgirt serectioit of %kt 

men temi~&ls RIf - TXL are btrsppd, the ape~#tf~n of 'the l ine reXay 
moax'&fts lea& TXL ta cPtuse %he hlactttan Contmf clrcujtta k o  mst~i.e% 
the lfae iraa seizfag a City T ~ t n k .  

With TX m m l l g  opera&&, the weratian af U33, clams s< ~irctti-t far 
T2 ~trd u16, which operate and i n  turn aperftde TO am3 TI$, T2 an6 ~ l b  
lack ia serisa with relay. 15 while qenislg c,Mia eir;tufta wMch mi&% 
rrthewise hold T2 - 'E"5 snJ. U21 - Up. Yas a It, one circui% open- 
G& %B t k k  far 11'3 w d  ?FS, e~rvinrg I f ~ e  32. Thusf wbA1e %use ?,bn 
one ~ambinatiBn of refsy~ T4 TS a d  tR6 - tER m y  operate at &he 
8- tim, the pair asaociabea with tke lmest nmbered l i m  mtwlky 
"takes preference d the oLber T tx.& W relays r@s.twe, 

'372 Brapares a cfrcuik to &llolatter bar& ft?& X1, uMLe ~ipea%ag the path 
t o  I?p&e 30 - 59, 216 prvpwe~ a ~irrruft to utde sllatter bwri. led 3. 
(or 61, vhl?e apaning the circafts ta atiker uaita d;tfotter bmk 
1aWIa- Glow to ep~rate relay 15 aperates etfksr a brief belay* to 
mz=& the call tee o w  of 3i~es I - 5 m%her t b a  6 - 0, ope4~8 the CAE-. 
~~qlt far relay 63, %d eloees rs. circ%iC $or RT. 3.f tho 3elrctioa mn- 
tro;ris gnrt. segiates- are fw@ no ~ttewt La being %a tra~sier 
or c:on$tiLt m a City Truaks I"! OpeFstegi laeke J hoxolde TG, TB 50 pre- 
ven% x'scLoriw these relays wka  T2 d ~ 1 6  relaiaae; ehunts TA faee 
%ec.tion b); Z"E~VPE batde~~ from led CQ; applies pgoung ta %he select- 
e8 %tens and mits aiiottes 2;1%rk lsdrr3s; remvee w o w 5  fwa Led SRS; 
and 8pplXers d.irecL if5sowct to lead FA, Zo se%se t b ~  *eifr.at i&Le &lection 
Con%ral aw% Liak, 

%her lims l d  i n  a cfmf Z &I mnner. Pcr rxmple;  ZUne 26 ;in 3;sz&ing 
aperates 6.3 ilaat,ea& af i.5, tkw = k i ~  al2o.t.tt.r bmk Leruls W yrd 6. 

Yke Link p1are~ gratin& cr, l e a  TL of t2.d calling Line, opera-ting LQ?,, 
which reLeai8es LEI, This I?I ear8 the line for ddiaiirrrg; opens grotmi4 r f . ~  

Isd ItB; amt . t i n w ~ n w t s  laad, TE20 fro1 UL, causing TP and UL$ ta 
rraMro, tmd t>penitxg the ~irz?uit to 13. Thig rmmvee grrjivrwJ frm 
All,f3cttss %nk Lewis W and 1 a 1  thSKlirgm ? ~ s d  FA, Zittr5.  peli is O ~ P  c i r ~ t ~ i t  01 
PG, PIX. ffG an& TB Mlt?i under contra?, af TU, eo tbt c&Lfe which m y  be 
valt;i?zg ta lad carjlrrst o;sl.tsats TE - TS an& 111.6 - iS50 ppremttrret,y, 31 0% 
rehy f 5  re1~8ecs &5t~r a hrlef zltei&y, %Baa roetoring TG, TB .t;o return 
Lhp Fissder Guar& to rirrml in prepar.atian far snot41er eft11, 



'&en aL5. Links as both 13s?;lacti~tn ~rnw31t bu85rt ar when my 
City Tmnk i s  usiag tho AXXotrer Mnir dtxrirrg initiatfan @I? B ran- 
sultakiab csfi 33" trabfer aS a call, the oper~ti,tstg ga%k sf 2*tf is 
*@a& tsetxce?.n l cds  2% a@ FC to prepen% t51e fSa&er atS&rd frm 
atteqting to nse the Alle%ter hnk a% %I%% the. W 1 a  atteraopt- 
?t~sg ta lanrf d u r i w  this t i z ~  Bra de?Ter.re& fay ti 
c a a Z  opera%% urrtll %be Aklotter b s  been clew& t?lt. m%il 
a Lit& sk. k1eesc;tian EantroX arcs av&ilr&bla, 

4. Pr~farartce, Circuit 

men TI3 is no-1, L k  araz.2 of preference in accielptingi cr&LJe beglas 
witfa the lwe?at n-cr@ Xiae, tais dxscribd :is %icetian 1. For t 
ii abdtg~~.eous sslfs sfiarrld be ~ & e  frm Lines 21, 33 d 55# they 
wm&d seize Links in that; aHruler, allro controls the ggrcierence sri 
Liak seizure within the %ten@ group, euch ae from lines Tl a d  26. 
W i " t  h m m l ,  B s k ~ t  (TA) is mia%aia& aa t b  %%&Lag OS tki1.18 
m k i q  tbfa st?ltz.y mare alm;tt~~-to-apemL~ t W  15, which &.low@ a cdli 
fram 1iw 2.l %to Xad before tone imm $26- 

re%at;(r rrgrcuit, the shunt i3:kMcb TV plscea on the vi;uiiG af Tk ( % c t w  
ion 1) caufteg TA to relsrjrw after 8 sbrt $a1ay. YWe rmves the 
mrkiw m u M s  fm the Anotter &ak le&s; r~mv@a waud frm 
leati FA, %a releaee %;tie Link; apens %kg cke'litti~ si M - FS at'& 
U16 - UF; smi c ~ g e s  the atate af TB i r a  rrarmi -t;a ~pbz*@%* ox. 
vice versa, Pcraswng 510 %be rele~ae af TB opsra%es 333, 
Mter TU &a tefetilred, SlaJfowLag 15 (.or 1SB r@-~per@%@o &d re- 
mves the eh$wt from TG.vo, sro %&% TC aperates a d  bfds in a-rzrirs 
v%th mago, Tke releaeta of" TA, an s laLXure -tts eeiza a Lif'&, 
tnew%~.tl~ the ctpw&iw ~l32kZinS ?35" ma PU@"~.QT%% d bho3bi% 
%'k subsequent relefltto3 aS* YE Shen rsllws FA M ree..qImte ag&Xn, 
reawring TC, 

For axmle, f i  line 33 3s ~ % A Q  to reach a Ling st& klw orll?t% 
pwty doee no% restars hitt hdset v&%Wn r reaeomb3zs &a%.l?w&, 
TA relsases ss cmlaineis. atsove em& by aperaiei~ 733 rcyereee t b  
oder of' greierence so tb3, Mghts am'tt~* lLae8 m y  Xi& fir@%* 
tS3fnce 223 translass the ahus3t;lisfg g m a  Z;o 15*wS Jfrsaa 5Q-34 are 
tbn able to lad withut diffiizrrl83, u U s  lfzirt Bf ia .t& laat 
cLice l5D8 f;a aeise a Eitsk, Ea Soow w a Lwp r-iaa cXal.aad 
l h ~  3Sr the Fider t3wr& pbmitts tilat liae repat& atkmts $0 
seize L%&, releaai* T& @in eaist;8 wsuei:eeeM 
d h e m k f q  %he ~aditiaa of %% d t b  odsr O 
te&?l&$ o U s ,  W s  gives &Laas 22-32 rn apmflwrfap %@ litmi a5t~r 
wezy atber a%tt??psgi; by liw 3St thus keeps l5.a1s S-n % @ ~ % i c e @ ~  

Wlxtn %$e ~uJDs~s5,ber 1mp is g e n e  an lfne 33* %3 r m f m  %a Lnk 
it hJdtt tst. i;bt %$BE, Sid1~iwgng the ader of prer-omwia 
w%%l eu~;th t&& &a mother &%%-"to lam% i s  ua~uecemta~~ 

TA, while upesrztrri, axso applies wd owr lea& siS. ko %he Gi%y 
Tmka, in 0r4r;r ta ,owrate 8, trttnk. relay vhtcls prssvi&e@ & lwp 
to hala Lht? Link on a ronerrll&~~~aa cakl, D w i w  rtte:xt3pte %a mke 
sucB e call, City Tsunms m o u d  led $A, ekw%isrg; Ti% in tho3 a- 
mri'IkPr as lSoee TI? whe~ r~ liae fia landiagng. Ramlly, %,&is 8hu2unt.w 
trig $mud an Tfi, i s  ?tot mintai~& loarig snoagh  ti^ eause TA to rec 
stare, but if" t k ~  L h k  riEErrtrlcrt be s e f a d  (as, for 
rsrzmts~Z;tan I s  not ca~fetr;& bb%wsetlf. Xe&s T ol t, 
%be L%&) grauna is keg$ on lead TA #o lssw th% 
Tbts romvps ~ourtlS fl-tsn lea& CG ta reatore %be truk r~ltiy vMck 
lsslde tke Lwp. The st"tie;sx~.'t to Laa& i~n that ti&k Is LZzrts abdoned, 
sail siaee the Fides ~usr4 i s  releas&, ather selec%iorta may take 
pliwe. Altfiougk a preference aMit w c w e  s t  tbia t*, it. bhss nct 
affect a& the trank. 

T:A %&us ZX~FLSJL~B Ic.1o~kisg %be equ?tpmnt ti a SSguXt an any line eir~ 
c u l t  abauld kaeg %he l.he fram re8ilhiw ai Link, or %f ,S ssp%keqtM 
consu?i%a%ian ?all e M ~ k &  Fail to pdek up s  Link, 

A sl.ibe sutltch W $8 gravid& on the relay b.&r im% t.rt alPw servies 
jpersanneX tp disable the pr~farenck aWlt feature 8urtw md%ine 
testinga in arcXer to detect Lines w M ~ h  rare no% ;rta&iq grqerly. 
TMa -itch ftkad.8 remfn tllss& a% all. ather %%ma 50 i n ~ w e  %&e 
con"t.~xit;y aS ssrv?ir?e to varr;fag yJi~e8~ 

10 inau.11.e th@% ao Lrttstk m y  re-r?set its ieMlt relay during %ha t h  
-t,&t a eelec%f;an ti;. 'being &a by %ke &lectla-n C6.tmls or re&Lie&er, 
or fluring the "f; a City Trmk is tstti* the BTla%tes %aLE tor 
s coaedt&tta% or tre~asfst e&lli tke s a d  required to apemtrb khsf~e 
tthi;ft: relay@ fs awpl1& aver fed by t k  FinrXer Gwrd- 
reaisstancc rdrsy 'l*RG i s  eamlly aperaZe?tt. wttenever. 'tztfakery Sppeatllr; oe 
lea M, W n  a a~fsctian 19 Beix lZe by &ay a2 the circuI.ts ma- 
t%~&& B ~ O V ~ ~  t h  C~S"CU$% M k f w  t h  SCltZkl~tf~~ ~h~tt  OW X"G@$@%WC~ 
grcmd fro= ita guar& rsLla?y an la& G to ahmt !ERGli awz % h a  remree 
battery ircm led C&, @a t&%t TEE rel6asses & remves -3MJ. Orct~ 
leiid Wk~e~n tke selection is cowlet&, t b  GX :31 W cb%r, V f n  
applies "battery ta lest2 GS, reoparatiw TRG, vkieB qa$n p;t&ces m o ~ &  
ar. la& TRG a& alfow~ dr*miCra ta rerest, 

This feature prevent8 a cdl Praa &-ping atxt-t, 
another, ar apprrir45 on ma tr+mk$, if artajthar 
t b  %mwk helm select& iin Gke tlsaFswaa chin a 
the ti= tkxt %r~nB eilection i f f  b.e;liq W e ,  

10 prevent rjr ttelcefian i r r ~ z a  i t ; r c k i ~  tgXac@ xloadib~e a pwce&Mg aelcc%ien 
h a  camJ6MJy cleared %& ULot%er m k ,  AO m~ictssn: omr Xed 20 a j a r  
Xesisf fjO %a b'titery ima f; o%Lar call 6s coua each tltase m y  8Xlot;ter 
lifi @warn# thr aALlatter m e  M& relr34J;ws ofrrcujit ai AQ gre- 
vent8 tdaa eae?r@a~c%$~n oP t b  aXa%%@r 0~53 ,  02: r?a;jifd i~ iZa serfae 



'She Selec tbn Central tecegwes 5nForm;lt fan from the Ffnder 
Guard Ea fieuse a caXXfttg Ifne tta selecr an iEcfIe 51nk, and 
frtaa Eha Link to enable this cistsu%P Pc complete the gel- 
ectians fnftfntcb hy the dleX of the cal1Zag party. Three 
Links are connected to the Setection Cantrol end no other 
Links use i t , The Link holds the Se1ection ConrroE from 
the rhe tke ealkitlg party seizes the 8clectibn Control 
uzrtL3. the connection to the c&1X%d Itne, zrunlr &coup or 
spec$&l tezvtea is ~omplete~ T%e SeleeEiorlz. Ganrrb'L I s  
Ehen disaa aged frm the LLnk and Fremres ta accept 
another c a f ~  

;kpp;r-bxXmteZy X5i atcbilrds are allmd far the eaETiq p r e y  
ta &%&I the first d i g f t .  If nc? dial putsas are r~ceived 
within thls time, the S~Zect%on Coatrssl causer the Ltak 
to terwn busy tone ta the cailLu.ng party and &h~seuponr 
dis~ngapzs itself from that Link and prep&+@# to aecept 
another zal1, %tzi t51:~& h i g h  Xs allowed betwaa the firsr: 
and second d3tgtts of two-digit: nmhers ks also 15 seconds, 

Kel~y?s IX1-UWI3, CX and GIf are nnm'kXy op@r@ted, Rgairr* 
ante hatier on Zsadr WElcfiX3 and ground on had RS 
inftlally cgasa sad &perace 1x1-LX3. Yfth UI-LX3 oper. 
ateid, ground cri& lead KRS closes #la, ap*raF&ag CX, 
Relay fSX aaxmally opeFates to acc;epr; cakls, and ral~asrs 
*ern, the Selection control is fn USE 01: all three 
a8tocftarta.d Lhks are? buy. 

FWmES 

(la) Xrra-ed for restrictfq 3 optltanal d?tgita 



1,00 (Operated: RaSays Mi-ZX3, CD and CX) 

Graund an  lead  F1 is extended t o  losdn AF and C t  ~ a u b f n g  
res i s tan t s ;  t s d t ~ ~ r y  to be cr?nnrcr~d  t a  lead CS and extend- 
ing &round rrt Tcari 1 , ( 3 ,  Resistoncc Ir;ittcrv e n  lead C5 
c l n a e s  C"-4, Reley CA opera tes ,  open4 iCS ,  c l a ~ e ~ ;  ik2GSt, 
connects  g ~ o ~ i 7 d  to I~lnl j .  I!!% {if: f ~ i i s + \ f ,  sit?<' nore i J ,  ti-#S02&0-8), 
and l i g t l t s  I:rntp 81,. Mefay i'B oprratrrs, oprrrr GD, anct 
connects  e l r h r r  IencS F or" lrarS It)(; fscr; i ta tr  77, 21*850260-A> 
t n  tIflCB, ~ i l - 2  end f'rl-X. i n  mult ip le ,  and connects  lend DT 
t o  1e;d DTC ox" Zcwd i N 4  (sea n u t s  iiT, fii-850240-Aji. Relay 
GD remains agreratecf itwe ta the disc iwrgr  ctirrcn.t af its 
assoc ia ted  c=qpncirar C&, %ren a Link tins Iteerr seir6id. 
grouizd i s  il.r;navr?d from "icad FI  , opening I Z L X ,  IX() and 
r e m v a s  p,rrrtrt.td fro% ItknJs AP 2nd GI. Rejav C:X r e s t o r e s ,  
t r a n s f e r 6  Sped FX from 1 2 f X ,  r X <  3 snr." Iead A f  La lead ir5, 
xemavrs grrtunii from lead KG, disconnucts  3s4d LXB Prom 
lead F8, and carxnacts Eerd CXR t o  l ead  RS. %el,nv 1x1 
r e s t o r e s  (asrttrrring the  first i d l e  Link is se ized) ,  t r a n s -  
fers lead AF" fratn $?MS. to E:%e next fzlgher ntmhered 
621,%2, discanrrecr e lead C1 frm if2CX and lewd AF,  connects  
l ead  1x3 and I m d s  RS and CXH via # l i v y 3  i n  s e r f e s  w i t h  
dim& CR&, remvea  res f  .staslea ( ~ F I W I )  g r a m d  Zrom Xrsd 
LXl end connects  t rad CZ ta lead Af v i a  cSfadr CRll and 
eo & ~ s ; x ,  

Approximately 15 secondn e r e  af~ofrbed Zor t h e  c a l l i n g  
p a r t y  t o  d 2 a i  t h e  t ens  d i g i t  + When pttZ%ing it; nat; 
cempleted within this time,GD r e s t o r e s  and grounds lead  
P causing F ~ a r t e t y  t a  be r a ~ o v e d  frrzm lead C S .  Battery 
r@mavod front l e ~ d  CS opens rx. Relay CA C ~ S E C ~ ~ C T S ,  
removes ground f ro% lead tP ( i f  used, s e e  no te  77,  H-850260-A3, 
opens C2CE and RD (if apera ted-  see  Sect ion 4.00 an  r e s t r k e r e d  
s e r v i c e ) ,  connects  lead CRS t o  r e s i s t a n c e  IblCXj b a t t e r y  
vfa diode CR5, and e x t i ~ u i r ; h e s  tnmp &L. Welay CB r r s t o r e s .  
c l o s e s  GD, charges, capacitor C4 &inconnects  e i t t l e r  Lead 
P o r  lend PC <see  no te  77, ~ = 8 5 6 2 5 0 - ~ 1  f a a z  #ICE, $1-2 
and #I-1, and dLsconnests lead DY, from e t c h e r  lead OTC 
o r  laad L M ,  goley tD opera tes  and r e m v e s  ground frosxs 
h a d  F. The c f r c u i t  f s  naw a t  n a m l ,  

2-00 C a l l  ta&c~l SEatfon 

the F i r s t  pu l se ,  ground v i a  e i t h e r  ZeaQ P o r  I t a d  PC 
[sea note  77, H-840260-A) c l o s e s  @lCB and 33-1. Relay 
J # p r a t e s ,  opens $268, rentaves ~rrovfid frrarct l ead  ( i f  

used ,  see note  4 7 ,  ti-t35a260-A), and shcart-circui ts  #I-2.  
Ar t h e  end a f  pulse,  ground remved  from e f t h e r  h a d  f 
o r  lead PC ( sea  no te  r'7, Hi-8Wa;?BO-A), c l m e s  41-T. i n  
s e r f e s  with Cl-2, and opens f j l C K -  Relav 2 opera tes ,  
d l s ronncc ts  l ead  DT from lead XSTC, as. lead C M  (If used), 
end t r a n s f e r s  eir ;w tend P ctr land PC (see Xotrt 77 
H-820260-A] Ern? r i - 2  and $1-2 t o  $2-1, %&?-2 and $1-3 
fn mult Lgle, Re fay CIt remains aperateif due t o  f 2s 
asaac ia ted  diode CR7.  

Zin t h e  second pu lse ,  ground v l a  e i t h e r  Iaad P o r  lead PC 
ise%k nate 37,  H-8%0%60-A) c l o s e s  ~ I C R ,  $2-2, # l  -3, and W2-1 
i n  apposf t ibn  to  f t s  #!l winding, Relay 1 r e s t a r e a ,  
c f a s e ~  #2GB, connects  ground t a  laad f& ( i f  used, s e e  
no te  77,  H-85026Q-X:,opens $2-1 ,  $1-2 and $t-X, end shor t*  
c f r c u i t s  #1-4 .  Relay 3 o p e r a t e s ,  locks  v i a  i t s  $2 
winding, t emviw grouud from lead HR ( i f  used, see  no te  
77, H-850260-A4), and bprng b 2 C R .  A t  the end a f  t h e  pulse,  
graulnd temoved f ram e i t h e r  f ead P o r  Lead PC f see  note 77, 
H-850260-A), npcns <!I-3 and $2-2, Rclry 2 r e s t a r e a ,  
reatowes lire short-cjtrcxsit from @l-4 ,  and trransEers e i t h e r  
laad P a r  Iced fT Zsae no te  77 H-850260-A) from 82-2,  
and 11-3 t o  $l-1 and d l -2 .  8 e i a y  CB remains operated 
bua t o  i t s  a s s e e k t a d  dirrde C R 7 .  

@I t h e  thrrct ptrtse, round v i a  el t h e r  %lead P a+ teat3 PC 
(see note 27, H - B Z O ~ ~ ~ - A ) ,  c lones  +lcB and it-t. Relay 
1 re-elperares as deser tbed  p r c v i a t ~ s l y ,  Grat+zn& remwed 
from eLthexl lead B o r  l ead  I% [%re  sale 77 R-&iSOZ&O-A) 
cXases #3-2 t n  a e r i e s  wf rh f l-l , end opensfblC8, ~ e l a ~ '  
2 opera tes ,  c l o s e s  82-3 i n  sc rkes  w i t h  $1-4, t r a n s f e r s  
e i t h e r  lead P o r  Iead PC (see n o t e  77 iii-IS5eZdO-A) 
free f l - 3  and #I12 t o  $2-1 and KZ-2 ii ~ u l t f  l a ,  BaXay 
4 opera les ,  l a k s  v i a  #Z-4 and d i sconnec ts  l f ( - 3  frem 
e f t h e r  lead P o r  l ead  PC f a r e  no te  77, N-85@2SQ*A), 

&% the f a u r t h  purse graund uLs eirilzdr XaaQ P o r  lead iPf: 
(see n a t e  37 ,  if-850560-A), cfas3aes glCB, $2-2 rnd $2-Z 
i n  a p p a s l t i o n  t o  # t - 2 ,  Relay 5, restzsres, opens #%-I, 
$1-2 and b1-1, ass& I ~ O ~ E - E ~ ~ F U I E S  $1-1. A t  t h e  end o f  
t h e  puXsa round r e w v e d  From e i t h e r  lead P oz laad PC [see 
n o t e  71, h-$50260-A) o p m s  #LC8 and $2-2 .  Ro1ay 2 re- 
stares a d  t r a n s f e r s  e i t h e r  f e d  P or f&& pf= f s ~ ~  eat* 
73, B-85Q26Q-A) from f l - 2  go 111.2 asrd #l - I .  i n  muftfplr;. 

35rs t h e  f g f t h  p u l s e  g r o u ~ d  &;?I e i t h e r  Ira& P o r  feed PC ( see  
nara  77, W-850260-A), c l o s e s  #lCB and 81-1, Relay X a sratrs,  
w a s  12-3 r e m v e s  t h e  shore-cir i .uir  $ram $1-4, and rf$rt.- 
cLrcufcs l i - 2 .  Relay 3 restarts and connects  lead DT t o  
l e a d  DI% o r  l e a d  W, ( i f  usad j .  At t h e  end of the pulse?, 
graund rmawed gram e i t h e r  Ietzd P of l e d  PC f~bi3. mte 77, 



W-850260-A), c l e w s  ex-2 ia r e t f e s  wirh #X-1 and 0 ar 
tlfs. Relay 2 operatas, dlseonnccts lead f r m  Cad XEC 
@s Itad Q%, [ i f  ~ s e d ) ,  and t r sas fa r t  af ther lead P o r  
%cad PC (see noes 7 7 ,  H-650260-A) Erm 91-2 and $1-1 ~a 
IT-9, #2*X and #2-2 fn multiple, 

i3n the t3dhth pulse, graund w%e e%eher b a d  P csr 1aad PG (sea 
nate 77, H-850260-A),cTossa @XCB, #1+5, t2-2 and 82-1 in  
apprrsXtforr: t o  ~ L - X ,  Relay 1 rescores, c larcs  M2dE connect% 

~ o u e d  t o  Zcrd HE I f f  used, see nate 77, H-850260-AS, open8 
f l -2  and (1-1. ~ h o r r ~ c f r c u f t s  dl-4 and opens f~2.X. Relay 
5 owratas ,  Eocks vga $ 2 ~ 5 ~  owns 42d'B, removes groti~td 
frant iaad NR f t f  used, ace aate Z f ,  H-950260-911, sftd 
transfers~ @2*S fro@ ground t o  e i the r  lead P a r  Te&d PG 
(8rae nOE@ 75, H-t3TD260-A1, At  Che tie!& do the! pulse, ground 
remved from tLERet 5,crd P xjis Iesd PC f s@e Rate 77, 
W-850250-A), opens #fC8, #2*2 $2-4 an& $1-5.  &lay 2 
+@sEsrt$, remwes the s i l t c r~ ; ' t -*~ i r~~ l i~  f ram # 1-4, md trans* 
fers, refthrtr feld P #r Lead S25: (ssa w t a  77, #-85@260-A1 
Ifram #3-5, @2-4 ;tnQ 8 2 ~ 2  to  Pf-1 sad $1-2. Relay 4 
r e s t a r re ,  Reby Ci3 xminse operagad during puXsie& due co 
tea a s so~&a~e ;d  dgode CR7, 

m@a pixlring of Eenr d 5k setope, CB rastaree,  a f t e r  its 
.lo*-&@-release i n r e r v 3  due t o  its associared diode C1II. 
claaes GD, CG end CH, charges ~ a p a ~ F t a r  a,  d i $ ~ @ n n c ~ t s  
~%thr;r fead P at Itead PC (se t  m t e  77& tf*85OZ&@*&) fgom 
#fGl and comtfeg ra2aw.ts (i-51 sad ~ Z ~ S C O S @ ~ Q E I  Ztzatt DT 
f r m  lead BT!: as lead em, (tE uastt), Rel&y CE eopetate?q, 
Zocks v%a 3esd GX, r raasfers  Isad G 1  frem Lead GO 
CG and CHt, connscta faad ZA,C t o  k a d  AC wga d h d e  a12 
eoneectt3d S r ~ d  A f  t o  Xeed PAP, connects lead TRY &a Rs, 
isad cannecta lead ATE 5a lead F. ReXay CH aperates Loekr 
vlirx Xead F3, (car% cc?cmtsct of a), grounds lead 213.-56, cerres- 
podfag to  d%gif dialad, ~ r a n a f e r s  CD from resistance (113) 
art;@ry to  rer5fs tssc~ gzaafid, 8EarEStnq l secand t h  @UE {GB 

&@lJjtr for 3, safoad on B dlss'trargg cusrersf: of capac f~or  @), 
cosarcrr feadla XF end TAP CQ 1ra&d DT via ddZotfe T;R9 (provided 
JRGt i s  e p ~ s a t a d j ,  ctfscoamects Eaad PB Era% 3ead CXt,  and 
cmwc?Ea rreliait@m+ h t t e r y  and CS EG %sad 

Gremd via isle&& S U  tZerrs  GS, Relay GI operasrrts, cXelorea 
$3, awns  e o u ~ t i n g  r r l ays  (71-53, cannectt3d lead TW ta 
raakrirrt;arxcl@ f16) m w d  a d  k a b  W ,  r-vets gr&ue& from 
r M  L u d  20-d, F O I M ~ B  l w d  SSR fC16) Y&S d W c  CI1 

"A%*' wfrfng) o r  gzaunds lead 33% (523) v1a ddiadt GI91 
'%ihv i rhg) ,  tsansf~rcs G S  from lead fiC3 t a  ground, 

charges capacitor C4, and cotlinects rers istancrz (st33 
battery t o  GD, end3 ng 3. second t h e  out.  Relay CT 
oper%Ee?s and short;-circuits CltA and CUB., Relays 115 
restore,  close 12CE connects ground t a  Lead HR ( i f  
used, ssr; note 77, i-8502~0-A) and QPlll BZX"CSC+ 
Relay C R  operntcs, agens C6, aed connects ef ther  lead P 
or lead PC (see note 77, $%-850260-11) to $1-1 and @ t * Z +  
ReXey CG res tores ,  disconnects lend A T 8  froxi feed F, 
disconnects Teed "IXF from fead RF, disconnects lead 
AF from lead ME, transfers lead G l  f ro1  CC a d  CH t a  
lea53 GO, and drEscannectw Zelarf TAC Eram lead AC, RlzZay 
CH restores,  dfsconnec~s rs?sisrenj;e gmund f tm GD. and 
capacitor C4, conneets lead FB t o  lead CXL, removes 
rcs ts tsnce bat tery from lead St% and discont~scts lcsd 
T&F &.-am lead M vfa 6R9 ( i f  r e d y  ED is o p e r r ~ ~ e d ) ,  
RaTap GS restores,  ~ B T T ! ~ T V @ S  the S ~ W E  r f r c ~ l t  from C M  
and CEEi, closing t U A  and CliR in sarfea wfEh GP, die- 
eannecta Iesd TLD from reof stan.ciz ( R 6 )  gr~t:$rtd errd 'keecl TAD, 
rrizmaves ground fram Zaad SS'W. (f:l6) fq%" rErlng) or fr@m 
lead SSR (323) ["G" wiring], cannecrs C42 re  reafstancp 
battgry, and opens CD. Ratays CUA and C Y i  operate and 
lack. Refey Ctl l  t r e n ~ f o r a  the circrxfe E r a  the Al30rtsr 
reads 20-SQ t a  leads 2 4 .  &lay GD rerdbn;~ oparated 
due t o  the discharge curreng af i t s  a6soeiated capacitor 

Wft;ea Ithe uni ts  dggit i s  dialed, ground vLa eLther lead B 
onr lead PC {see note 1 7 ,  H-850260-8) closes Jj-5 frssrres- 
goading t a  the d i g i t  ctkeTed) l a r d  $ICE. Wefapr E-5 aper,zEe+ 
T ~ B  f a l l w i n g  c~pcrsrfan i s  afmilar t u  that  deacrfbed 
in  Sectfarr 2 . 0 i  except CT, ';:U& and CUB are operated, 

men  the pulsing stop%, d l  end 22CB a r c  tspm, After f ts 
s lw-to-re lease  interval dug EO Xl;e arsociaced dtedr; 
a 7 ,  CB res tores ,  closes GB, an& Cr;, charges rspapacf tor 
GS, and diseortnet;ts e i ther  lesd B or  l ~ d  PC ((?see note 
77, H-IS'EQ260-Aj E r m  #ICR end count%n* reXevi~s (1-9). 
ftc1ay CG operates, lacks via  lead ~ 1 , ~ t r a a s i e r s  Xaad 
GI f r m  lead GO t o  CG and CH, gt0rrnd.l. lead A t ,  cormarts 
I%&$ A f  to lead Mf, donneerr lead TW ra  lead RE, and 
connects lead ATE ta lead r", Relay CH apctlztsr5, Jacks 
v%+% X E H ~  GX l t h r ~  contact of CG), grrrtzn4r 1eat-X l-.0 earres- 
padfn$  to d l g i t  di9tTed, t rsnafers  GD Irm se+f+i;atf.~e 
(B3) battery t o  resistance gramd, s t a r t ing  f sscand the 
rout, COnnrtcES leads AP and TAP to read DT vf r  d&acie CR9 
( i f  BD I s  ogtzrated), cottnccts teaistance h t t a v  iand GS 
rb h a d  SGA, and disconrtrtctr Eerd FB Irm lead CXL, 



Ground v h  Iead SCiA c l o s e s  GS, Relay GS opera tes ,   close^ 
GD ending 1 secarzd t %me our opens counting r e l a y s  (1-53, 
charges capacgtor  C4,  connects  lead f!D t o  lead LD and 
t e s % s  t s n c c  (RB) ground, rmawes ground from marked leads  
1-0, t r a n s f e r s  G f  from lead SCA Ea round, and grounds 
%cad% f .  ATR and SSR (via diode FR1f. Relays 1-5 resgare ,  
c l o s e  P2613, connects qrotrtrd to  'It. ed MR ( f f  used, s e e  
net* 77, M-8502&0-AI, and open CG and CH, Relay CB ogcr-  
a ~ e s  and C Q R M E ~ S  e i t h e r  Xead P or i e sd  PC {see no te  33, 
W-85026B-A), ro 1 3 - 1 ,  $1-2 and #1CB. Relay iC;C r e s t o r e s ,  
d i sconnec ts  lead ATE fraw Xead F removirtg graund Ezom 
Zeed ATB, disconnects  lead TXF fram lead RF, disconnects  
l ead  AF froat 31eads f A F  and DT (v ia  diode CRg) <:f r e l a y  
RD i s  opera ted) ,  t r ans fe r9  lead X:1 from CG and t o  X e d  
C?O, disconrter;ts lead M C  from lead  AC, Relay Gff r e s t o r e s ,  
d i s c o n ~ a c t a  resfstanc;e grotnnd graund E r m  CD add c % p ~ ? Z t a r  
O(t in mulcfple,  connects lead GXL Eo Iaad PH, d i e c a n a e ~ c s  
registar tee battery from Iaed SW, art& disconnectg Xlcad 2"31F 
tfzm lead UT {ff HXZ operates) . .  

( w e r a t e d  : a s l a y s  GD, 

I5-850260*&), rcemvos graund from e i t h e r  l ead  fJ5C or 
'Ltcd CHA (see NOTE 77, H*850260*A) ( i f  r e e l y  RD f a  
o ~ r a t e d ) .  , operts j"itCB, G S ,  CT, CW, CUB and RD (if 
o w r a t e & ) ,  md iextlngufshes 1aap EL. fireley GB ze?sEores, 
@pens GO. (GD s e m f n s  operated due: Ea t h e  dfacharge 
cwrenS: of  its aeroc%&ted c?apectror a>, dfzfconnett8 Lead 
TLB f r m  I@&& LD zn& rasrstaecce fR6)  round %n mlt fpXa,  
nmmecs Gi3 ta rea fa rance  (C2cW and 82CVB in se r ies )+  
b a t t e r  and r e m v a s  ~ r a u n d  from t e s d s  F and S5H <'% 
ririnsr'or lead SSR f O" r t r i n g ) .  Relay CT r e s c e r e s ,  
11Siaceanecle QLCT E r m  Blew a d  nctLcx!~ in m l t i p l e ,  
ce.nectg, read D V o  T e ~ d  Dye (rtr: t o  l ead  fX.A, i f  userjt,) 
and to r  rtZ;iy KD and resistsxnee (#tRD;S bjietery f a  m l c i p l e  

ti;Tade CR6 and slrsrt-cjlrcuf rs P2CM. Rehyr  C M  an& CUB 
.ttsEot+ am& dfr~ctadnect: f a d  E frm l ead  SSR. A f t e r  L t s  
o X ~ * t @ * r ~ X t a s e  jljn~esval d m  ftts Irssoc%aeed &%ode i X 7 ,  CB 
~ ~ S E O ~ C S ,  ~ 3 0 8 ~ s  GD, char  e a  ~ ~ p a c i t o t  C4,  dirc;aftdacts 
~ t t b e r  1ead P or l a& FZ $see m t e  71,  H-850260-A) from 
#1-Z J1-2 and ITCB. AEter its s 2 m - t a - r e l e a s e  i a t a r v a f ,  
ED (if Q;p;re$rt+d3 r e s t a r e a ,  and cXbte$ EO prepare  t h e  

SerZcctfm &txtra3 for  k t a  a e x t  c a f k ,  2 % ~  e f s ~ u i t :  
fir aunr atc w-1. 

3,OD (Opera red : 
and 31D) 

When t h e  d i g f t  ( f o r  example, the d i g i t  9) assigned t o  
Trmk Group a s  Spec ia l  Service Yruxtk access  i s  d i a l e d ,  
ground v ia  picher  lead P or lead PC (see na te  777, 
R-850260-A) c l o s e s  eICB and counting r e t a v s  [L-5) 
assoc ia ted  with d i g i t  d i a l e d q  K c l ~ y a  1-5 a p e r a t e  and 
o efi +2GB, r e m v l n ~  graund from lead HE [ i f  used).  
A n  pu ls ing  stops.: prounrl removed Irna, e$.ther Xead P 
o r  leod PC ( see  note 7 7 ,  fi-15502h0-A) opens %'iCB. 
A f t e r  f t s  slaw-to-retease XnCerw#l due ta f t s  a s s a c t a t a d  
dfade  CR7, CB r e s t o r e s  c l o s a s  tD, CG and CN, charges 
c a p a c i t o r  C-&$ and dfse&nrrts e i t h c t  lead B o r  lead K 
t s e e  natc?: 77 ,  W-B5ffZiSO-A) from IiC'R cod ccrttinriraa relays 
(1-5). Relay CG o p e r a t r a ,  locks v i a  lead CI t ran?;fcrs  
h a d  GI. Erofllt lead GO t o  CG and .rtr:ll, connect s I e ~ d  MC 
t o  lead A t  , canner t s lead BF t o  lead TAT, connect8 lead 
Z"RF t o  Xced RF and ctsnnertzr llesd ATP t a  Icnd F .  Refry 
CH a p e r o r r s ,  l&cks v i a  GI, rransEcrs GU frarn r e a f s r m c e  
f R j  b a t t e r y  t o  r e s f a t a n t e  groimb, s t a r t i n g  l secsnd tfme 
auc, grounds lead 9T { i f  d i g i t  g has keen d i a l e d )  ~ a u s i n g  
the Wmk Crslrcrol circuit &a s e l e c t  a trunk f f  one is i d l e ,  
disconnec ts  lead PB f r m  lead CXL, end cnnnrc t s  r e t j i s t a n c ~  
bae te ry  and G S  ro  load $CA and connecrs l eads  AF and T;AF 
Eo lead DTC ( i f  r e r a y  RD i s  a p e r a t c d ) ,  

Upan tamplet ion of t h e  s e l e c t l a n  and a f t e r  an  f d I e  t r w k  
has been se ized  inon r e s r r f c t r d  s e r v i c e ) ,  ~ r a m d  v i a  Lead 
54% e l o s e s  G S .  Rslsv GS op@rares,  c l s s c g  C1, open% count-  
g a g  rela s (T-$), canrtecrs lead TLD LL.~ lead U2 aud r e s i s t -  
ance ( ~ h r  ground, causing h e i t e r y  1 0  he renurvrd from lead 
C 5 ,  and openfnp, W, removes ground from lead ST, g r w n d s  
Xread SSR (C16) v l s  diode CXT ("A" wir ing]  or grounds lead  
SSA CSZtX) v l a  dfade CKS, ("G" wwirlrra), t cancfe rs  GS fro= 
l e a d  SU4 t a  ground, chftrgca c a p x i t a r  Cb, and connect8 
resXbtence <R3$ b a t r e r y  t a  CD, eXo~fng  GD 2nd endXng 1 
second time o u t ,  &?lay C? aperat-as, r*emtsves rhe sftore- 
cixrcuir fr6m &826W, and share-circuits CW and CUB. 
Relays 1-5 r e s t o r e ,  c l o s e  $f26R, connects  & r a m &  to Zcwxd 
KB ( i f  used,  s e e  BotQ 37, $3-830260-A), end apsn CG and 
CH. Reiay CB operaess ,  and connects kcad P [or Iead PC) 
t o  #%-I, @I-2 artd BXCR. Relays GG and CCH r e s c o r e ,  
m t y  W reqkorea and z e l e a s ~ s  t h e  S ~ l e r t i a n  CoanroJt a s  
rxptakasd f n  SiecrLan 2 .W,  



!+!hen the c3rc;ufit f8 str;ipped for restricted service an 
digit "9" or eny athct unassigned digit as required, 
grotmd on l~ad ATE Ls extended ca Link vfa Xead F ceusfng 
ti& to ~cewve battery from lead C S  b t t c r y  rewvrb 
from lead CS opens rA. R~lay G% restores, apens LC, C:HL 
Rb am! counting releys [I-53, extist$u1%het; 18mp 81,, 
renaves ground from f ead DTC (ar lssd 0% if used] and 
rgmves resistance b~ttery and GS Fram lead SW Relay 
CG restores, d ksconnactrs ieed ATE fZ-@XEI lead f, dlscorsnects 
lasd TRF from lead R F ,  df sconnec ts lead AF from leads 
TAF and DT, find transfers Zesd C1 from CG and CR to 
Iead GO,  Relay CH restores, 53lsconnerEs tesfsrancre sroand 
Irma GB and capacitor C 4 ,  connects; lead FB tai lead CXL, 
discanniiracts lead DT fmm Iaad TAF via diade 17R9, end re- 
mwes atrout.nrl frws lead BT ( i f  d i g i t  "'9'" has b\rt~ss dialed). 
EeIays 1-5 restare. After fra stew-pa-release interval, 
RD rasEores and connects lead CLlS ta dlCW. X%e next 
appIicatian of ground w a r  bad CRS will reaperatre f .3.  
The circuit i s  naw at nomaf. 

4.055 &stricked Service (Opera~od: RetapGD, CZ artd Zxxl-M3) 

men thie aria%-nating catE is from: a rescffc~ed starton, 
gsotlrtd v&a Z~a.d. Vf: elosao RD, an$ cl"bdniiractl9 &r@un& t o  lead 
D"SG (or Lead CMA, if used) Relay IZlU operat~s, open# 

and prepares to restrict servtciira ca r tturik zra;up 
rs~ocirrired vtth the digit '9" (or any other tlnassiened 
dfg5t as desired) (see Sestlon 3,005, ~ P B  th@ preceding 
cirru%r (2J;ne circuft) rentaws $.~rouvd Eeom Lead DT, BD 
ir opeeed. Relap RD remfns operated due to f ts slaw-to- 
r~reese charartcrfst%cs until the subsequent aperetian 
of (see Section 1.00) eecXoses ED. Mtgesy rewwed From 
Lred C5 awns CA as dascribed in Sectfan 3.00, Relay 
+*#t@r@s end opens RD, After its s3m-to-release Later- 
wal,  RD zescores and connscta lead GRS to C1CX. &I tha 
saxe &%L%cJ;$on ground vis  lead CRS vfl% reaperots CX &0 
prepare t h i s  cfrcuit. for a subsequent ctxXX, 

5.00. (Opersted: &%aye GD, a, El and 

W n  tens d i g i t  "l*' fsr dhJtd, gram& v5a eftbet l*ed 
P or fesd PC Csae mtr? 77, ~-$35@2&0-A) ciaset OjlGZl and 
#L-lt.  Wefay X. owrates apeas fZf;~ vemws ground from 
Xaad flR [If used, gaa &tr 77, H - B s ~ ~ G o - ~ ) ,  sad rhrs- 
circwX~a PI-2. At ehe end of pu1se, gto~nind ramwd 
frm airher had P or lead PC (see note 72, #-&sa26o-A) 
cZrsocs 23-l &a series wSth $1-2,  and opeRs bZGt3. ~4iaJr' 
2 opr;rares, dllsconnasrs Em& UT' frm lead DTC, end trans- 
fers either fead P or iaad % (see rrote 77, ti-8502BO-A) 
frrsaa t l - f  and #l-2 ta $2-1, Pt-2 a%d #X-3, After Pts ?slaw- 
to-release $ntcroal, due ta it$ ;isaoti:ia~ed diode a?, 
GB restorer, cflosee GU, CH r ~ d  GG:, ctlsrgea cepa~itar C7 

#2CB coktects *round tu Icag ER (if baed, see nut@ 77, 
it-856260-~), an8 apen Ctt and Relay Qi% restores. 
ReXay 6 B  operates, apens GS rnd caanects either lead P 
ar lead 'PC: [see nat;E 77, iii-830260-A), La @ 1 - 2 ,  #I-2, gad 
f l C & ,  Reiay CN res tares, disconnects reef sranca ground 
fraaa GD and capacitar C& cal;.tn?ects f had E& Eo ke~fj. ML 
discannerts leads 51f and*~%f irrrra Je;J X);T fif relay ELD'is 
srperatad), d f szonnacts resistance battery 5rmn Zeed SU. 
Relay GG restores, disconnects 3ead i lTR from Jead P, did- 
connects lead 1Tt.F gram lead RF, dfsconnwts had AF from 
few! TAF, tr$~sfers 'lea& CZ Ztm CG and Qf. La Jaad EX2 and 
disconnects X~ad 7"AC frm lead AC. Rehy Gfji restates. 
The neat diaL~cl  digit wiLX ba treated ss a tens d&%t= 
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g- 
The k h k  establisher the cannecti on bekwesn tile callinq 
and tke ralled lines, The circuit consist8 af s i x  relays 
which fqdeiffe dial aulses and transmit tkXs tnfrvation 
ta the as~~cfated Selectian Contra1 circtrrt* Sacaxate 
Ero~, but asscteiaEezZ t i i t 3  t!.e kink axe a Cffi+n~oinl Fsnder 
switch whfch connects t h t s  C ~ P C V ~ ~  to the ~&llrng Ifne, 
and a Conr@ct-or Sdf cch .irhich s@T~ctg the csX f ed  Tina. 
Tha CCnncctos Switch i s  tsndar cantsol of: t:?e l l r ~ k  relays 
and the assi-tciated 8eZection Control, 

X3psstx:mately 15 seconds atre a1Imed for the callfng pasty 
te dial the f f rst digit. T f  no p ~ Z w e  are receiwd 
uzthin this time, t)se Saiogtfon CantraS Causes eke link 
ta xeturn busy tom to the calling party and tkerean3r 
&isengages i t s ~ % J f  frwZ that: fifik and urePar%r to %c~erst 
rnatk.er: oa15, The s z w  holds ?sue i n  the easq ef  the 
raxiwm time i?rlL.-*wed jbet%p@n dzalinq of Ch* trrst and 
secand snd recnnd arrd third digits of the three-dj ~ z t  
ntzaber , 

far both calling and calla4 partfeq, 
rrwfves dial xrukaes, 

1E3 Blew-to-teleare hold relay; holds link mdi Sale~xactz+arr 
Contra1 circuit un&r cantrok of A; makre fox 

G Connects Xdnk to Selection Control under control of B ,  
F and L, 

E Busy rest relay; cuts thraugh tc called line i f  Ifne 
fs i d l e *  

r Rtng end riag trip r~Lay; connects ringing patenttal 
tn &he cabled XLne; trips c t n g  when the called parcy 
enswexrs; connects c a l l  fng parcy to carled pgrty, 

L Trunk relay; CUES cafltng ntatfan direetlv throqh to 
t~ttnk; controls release of link an calls ko trunks 
terminated on swf tcties , 

CIRttrIT OPEMTE08 

l %@a %i?ixur* 
The associated Sclocrian C~ntral circuit connccts %round 
to leads C l  and AF. Ground on lead C1 closes ~$26 v i a  
diode CR4 and is, extended ro lead Z ("J" wiring) 9QftftIg 
cite assacfared TCYF Link ridapterr circuit ( E E  ilaed, see 
KOTE 7 6 ,  N*85028%-~3. Relay G apgrrates , cfoses -rZA v i s  
biode a 3  and lead kF, connects Leads AC, DT, AF and RF 
to leads ARC, TXE , ARE .and -F (uta diode C K I ) ,  and IXF 
and raaiutance (lamp Ttt and resistance 862 barrefy frcarn 
laedi 1x1, and connects rssi starrrce ( tXL)  hatterry and 
resiatanca ( tPFf  battery ro Lrczdfi Ig. an5 P ,  r~spectiul;ly- 

Relay A operates, racks via the caE&ng loop, and rrlaseis 
82B vfa battery on lead FE (if battery front rite Line circuit 
is open due to-& f s t i l r  in the tine circuit ctr Finder 
switch relay & cannot Gperate and after a shore &thy, the 
Ftdcr @&sd ramsves ground fsm Jsads rtF and C1, re leasing 
zsiays A and t, seapectiwely, ta make the ti& basy), 
Relay 8 operates, lcoks via fts BZ ufadfng, erznnrcrs teslsr- 
anc+ <41C and rcsfstor W& in scrfesjbatter to lasd CS 
which fiaId& Chc? sgoociatsd Selsrcf~r ~ontraf clrcuft +ifher 
diractiy S"tiC' vitfn ) or vka the assariatad TLEE Lfek 
Adspree (' J" vir ingy, llpi~ts busy lam$ BL. r@nnect s reslsC- 
aace (rlersLstar R2$ grailnd co :as&% WP pltlll RF, connects 
resfatarsce Crusi stor R1) ground to lead W C ,  short-cizeufts 
g28, and connects grariltxd ta lead TF. 

2.00 (Oprated: Relays A, 1 and C) 

SeLrcCton &nitro1 circutt gratmtds IF#& F cZosfng #2F, 
I f  tfS~ Zing i s  firlie, B i E  Ls closed vLa battery an I ~ e d  TC. 
Relay E operrtes, 'tacks via its $2 winding, sbtarc*cirruf ts 
Ets #l v.LnJiag, grounds lest3 TG, r e m w s  resfstnncei <*a3 
baJatEery from lead AE", disconnects "-F" line frarri lwd DT, 
and connects leads .I.f3 and 4 e0 Lead@ *F and 4, 
r@spettlvtly, After i t s  s law-ra-operrrte iintsrvak, relay 



F operates, lacks vie resf %tor R%, r;rotsndtl lead f S  tts 
start khc Xnserruptsr LE not o3reni;t; rmning oiz .tnather 
call, Opens d3i ta release the SeTcctfn~ Contra1 reilruvas 
the short circuit from ;ktE, cnd e f  Eher connects iead TR 
t o  lea6 "C &ad tesidtance fr:LSS) ground to load K ("T" :i:rrG] 
or connEcts lead IR to teed -C v i a  -IF end gralsxtd~ faad 
tC  (*%E wfringl and discnabects leads +F and =F Ero3 
Xcads +C and PC rcspcctlvely. AEter i t s  afaw-ta-rrlease 
interval due to diode CR5, relay C rcsrores, ramowes 
resfstarrca {resfstar 82)  ground fram Lead RF,  transfers 
lead TXEXF from laad DY t;a lead ARC ( O F g  MG), remues 
resfstance ( w 2 F 3  battery frog lead f rQmover reststancc 
( '"3t) battery from IaaJ LEI, dfsconneGts iaad sEf Eraat 
lead ARF, end disconnects lead AC E r m  lead ARiE;, 

3,OO c0persc~d: ReIqs A, B and d l  

It the calred lise fs busy gramd via lead "KC sheet- 
ctr~uits ?18. Aftet iEs sfen-to-apernte Pnter~al, relay 
F operates, Locks, apens # l G ,  removes rasfstancr {YLE) 
&tauad from lead TC, graunds Ingd lS .  a3d eo%neccs lee& 
BT ro lead -F vEa resisx;or R4 and c;zpa~fitor 131- Aicer .St% 
slaw-to-relraee interval due ta rfirsde CRS, relay C 
r?;stzst*es ers datierlked iizt. %e~tEozt 2 ,@Or A cdf l to an une- 
q~ippad ;tin%, or a EauLt Eft the 'Ltrte cfrcitfr: or 31n tlrre 
Gonnecrar S~fCch also gtevencs operatio.* of relay E 
and mksr rhe lfm test: busy, 

Kei+y F ha% a  sleavad caf 'i vhfrh causes i t :  Fa tm uaaffectad 
by +k7tggng cartefit = A d~ii9'iL dmt5at of zfrr~ging etenEia1 
is dLvart~d OWBE- capaeitar Cl Lo serve aa ria&-hack t-ns 
Par Cha calling Xf~re, 

m e n  the called parry a n ~ w e r 4 ~  bdttary via Lssd 4% 
("F" 13Rcj ar iead TH ("E" i%G) clorrs in mgnetfx: 

slr;%@rsn ta +;2F. A~ECZ its slaw-Ea-~ekeaat intrrwel, :Ecy F restore., re-. qround I r a  bad Xs, dl.eamesr% 
laad X[It fro@ Xcad *C and tQmve6 reskstsnce (#IF) ground 
froa lead 4C f "'F" W G )  or disconnects lead I R  Lrm Zw4 
-I: vfa #lF and rratnauars gromd f r m  Laad 4% ("En * G I ,  a d  
cannsrcra Zcadr .i.E add -C to leads +F and -F, rsswekivefy. 

NeEhing hsp ens fa jthrts ri~lxcuLt urtgil both par ties 
restare. Igen bath parties hpve rsslorcd, t h ~  l w p  
acr as lesds + and -F ( c a l t e d  arty rester r Xart) 
or an1 -C <ealtlng partk restwee tst) 

is ope~ed, opcnf t~ r  relay A .  R~X.trr X restores opens 
" 1 3 ,  After i t 5  saw-ta-relenso I n t e r + * n i ,  relor 9 

rr*F! arev , rrpnces prttttnti From X e d  J f , repaves restst- 
.trtce (taskstar 82) gratina from Lead !&F, removes rasiz",;zftce 
t t-esistor RIt f grirur'td Lrom Ip : id  . outit;.rt~i+hcs busy 
lswp Wt, opens k,  atd ca~tnccts resist.:t~c~ ISIEIBEO~ Rbl 
i>d,ttary to lc;lb !,\I. 2elt%9 E rrsturrrii, cemuves groutnd 
f rum lead Tt, uiacon;:t.ct.s l e a d s  -F ,"nd -F from tcirds *L 

5 . 0 2  FromCnElerf ! fr~e 2.3-1 {Operated: 8 ~ ' t a v s  A ,  8 ,  end F) 

"!tert the cat1 fng prtey rr+tarks, ~37e loop is opemd 
icrai3~ leads +S-" - F ,  optrxrixrq A .  Rol. iv 1Z restores 
.!nd <?pens R .  XEcrtr I tg .i iaw-crs-rcl+,;tsr interval, seXa?~. 
,, resiQr@B, .'B iies~ri3r~cf: LII SvofLort 3,0i S?XCEPT ZS?ZB~ F' 
io opkned i.Etste,rzl c f  rai;tv f: and load t S T  remains open. 
~Jiiter fts s iow-ra*reXt.i%*e int;arv;il, reby F restores, 
connects sewlatavct;: f # l F )  r.rrrli:z<i to Lead Tr, removes 
ground from Ic%z*rl i 3 ,  r5i%ranrrci-s I.c,%r! gf  from lends 
-f end 'ISI" v i a  ~r3i~il~ft~~r~ Gk %ti13 r,2 respectively, and 
connects resistnnre hlirery to 3 i , r c Z  !XI ra return the 
%ink trs t%c rotation For i t s  ntvtt cr?lf, 

After the digit :srsigned to ;t ? t e  T r u r ~ k  f+ dfnled tntrs 
e fCnk for e:1 awr~ofns; caT1,  Etra Selec~fon Control gzounds 
lead W ,  clauiqz, S .  Rslaw I, operates, locks v i a  its 1-2 
wfndfng, connects lead% S F  and -F dtrectlv to leads K 
efv?d 4, revq.c2ctfwet~, zcmarsed rrslstettco (""lf 1 grott~d f'ro1: 
?,ad TC, as?& ovens il %%rid ~ 1 6 ,  tiolav X re.;tarex, g r ~ t m b ~  
tasb P,  onci opew R ReXal C resroras as desctikcd fr. 
Sactllorl 2 ,QD, except; Elrat; graiurrd is dl30 remove4 f zo r  
iea8 P ,  After its s l o w  fnterva1, solar R 
ret; totes sitd QPQ:~S : It,, Kei~--? 1, re~cot'+s, tPrnor3eb 
araund front lead f F, remove.; Secis t~irlce (r~si~tor RZ 
ft+tl)tlnd frarn lead IXF ,  temve% resisr;ince {rceifitas it1 
grovrsd  fro^ Xec,d !KC, eeti:vVuisfr$tr i t ~ , p  & I  . dtsconrtecto 
Leads +F *Y from leads *.r' .i:tii *f ~+:rr+ec;tivaly, 
disconnects Lead ARC Zrom feitd iki:  ('f5; wirinq), conntcro 
resistance (resistor K41 h n t s c r v  to le&d 1x1, and cannetrs 
raeisrance (:"EES gruut-id to 19.3d T C .  SI-e Link map the? 
serve atfscr ca l l . ; ,  < i ; i r J  tho call ta the trunk is contz;tle~ecS 



T i e  Trunks temfriatc.d on 5t.&t~k..b~drd ' t ines  r a y  be 
provided if a n  ins t3;13at ion so r ~ g u r i r e s ,  T ~ S C  tmutnlcs 
!re reached by s tag le*d i i . i t  s e l e c t  i o n s  a.id so r s?np  F 
'cs nor, ope ra ted ,  These c i r c z i t s  ;n;tLntei?n arouyd on 
t h e i r  tesr: trrfrsi;, so  shnt I L : ~ ?  E Is not. o p c r a t e i ,  I t . *  
Trunk c o n t r o l  r o u t e s  t h e  s e  Lec E ion ground ta o p e r a t e  
t h e  t e n s  anti u n i t s  LIE;& r equ i red  t~ extend ti,+ S%.& r,ct 
t h e  bank xr,ulr;fplc posfziors e i  rhe  T i e  Trunk, o r  m u t e a  
L t  ta lead El i f  a l l  trun'rti @ r e  busy, Xf t h e  s ~ t g ~ ~ f o n  
Is suecersIu.k, graunil I s  c o i l s ~ c t e d  ~o ;teed LD x l a s i ~ g  
<+lt, Relay t o p e f a r e s  and f u r t h e r  a ~ o r a r f o n  i s  r f ~ i l a r  
t o  t h a t  d e s r r f h e d  fn  S c - t i o n  6-00  %xc@pt,  when r e j a y  R 
r e s t o r e s ,  grmxtd v i e  i e a b  K c ' t o s a ~  62L s.nQ r e l a y  L 
tr;-.efns ~ p e r ~ t e d ,  MIBR rllc c c n n e c t i w  f s r e  l eased ,  
tgrraund is remwed I r o n  lead T'C aapenln B?L, %eley e r e s t o r e s  as descrlhjzd i t ?  S e c i i o n  6 - 0 8 ,  

Zndming c a l l s  fie. c f  rcui t s  orrmiaared an swttcltl50ard 
I t n a g ,  euch ss Tfe  trtinkti, cause  the Line r e f a y  o f  t h e  
Line ~ i r c ~ i t  a s g o & i ~ t e d  *l;frh t h e  Erunk t o  ape rg la  dnd 
land t h e  c a l l  I n  t h e  se-e cdnner  a s  a l a c a r  catZ.  The 
d i s t a n t  p@_tlses arst r e p e a t e d  f a  rhe Punk  c t r c u i r ,  aad tlse 
c a l l  is c m p l s t e d  f n  t h e  Z.i.c;k i n  r k  same manner ss f a r  
a lacel craLi, 

8,0@ G a i t s  go He6E+e Conferznca 

C a t k r  P r m  t i n k r  t o  W@E-KE C m f e r e n t r  a r e  =ads i n  a 
manner s i m i l a r  to  E ? M ~  d e s c r i b e d  i n  S e c t i o n  b,OQ, excep t  
that on t h e  s f n ~ t e - d f g l r ,  s c t e r t i a n ,  r e l a y  F 19 not 
r~pc?t&-,ec3, I f  rrra czrrpferenca 1 i n a  i6 avaf  lab;+, r e l s y  F 
I@ cloread, &c:l&y P a g e r a t e s  0s desc r ibed  f;x SecXfurr 3.00, 
If i?r c m k r a n c e  l f n e  is a v a i l a b l e ,  r e i a y  K i?l cfatec, 
'R*Zay E o p e r s t r s  as d e s c r i b e d  i n  S e c r i o n  2,00, R a n  
rrelecti-~)'tit is e w p l e t e d ,  graund %& ~ a a n e e g e d  t a  l ead  W, 
crhartng r e l a y  t. !&=lay L a p e r a t e s  and @pans +SC, 
k f t a r  i t s  rLow*to-reteeac f n t e r v a t  due ro d iode  tR5  
r e f a y  C ressltarse rs dsrscsibed i n  S.ecE%on 2,00, @p@nlnf; 
re%&;- L, Relay X, r e s t o r e s ,  W%en tire cat3iLng psxi;g 
rfistatrrxects t h e  sequence i s  stmissrr ta Erhsrr detsrrf tscd 
i n  Bactfon 4 , ~  e x r e p t  that  o t h e r  p v r t f e r  pa r t l t c fpa r f , s~ ,  
i n  tkre canfe rence  hewe Fa e f f e c t  e n  t h e  r e l e a s e  ~f L ~ X B  
c ircui"t * 

2 ,  ;Xsterru.pt+ grovrtct PB various autput: tqada, unted for guper- 
v i s o r y  Inrap ~ l g n a l r  sra At t endan t?  Turret, 

3.. Contstrls out&ofng aceeas  sad ra t rxrIon o f  rrafffc f o r  EW 
graitpa oE Trmks,  tesmirraract on i a d i v t d u a l  c r a s s  p i n t  
@witch\cta, wjtth o p t i o n  Ifi. eackt. group o f  "ffrsr an4 seemsf 
clt@fn+" onuroaLng Trunk roirur2, 

5 ,  E a a t r o f r  t h e  a a m e r f ~ g  oh f n c m i n g  60 Trunk csrlls via 
Uaiversslt, Night PrcWcle dfgf  t, 

I .  C m t r o l s  autgaicsg eccaas and ~ a r r t f o n ,  aE t r d f g f ~  t a  c #%agZc 
group of  Trunks trmintted on gqdjvidua;l  c r o s s - a o i n ~  
iwi tkhas ,  w i thou t  the o p t i o n  of f f r s t  and recand' rholce 
i n  ourgoing Trunk s e 5 z ~ r e  {FIG 2 5 1 ,  



Thft circuio is dlvfded into two pares, zhe Bury Inearxupterr 
and the Ringfrg Interrupz~x, ca c lar i fy  the ~xpXanatia*. 
Rslaya B1-83 eoattttute the lvsy i*tcrruptcr and R 1 - R 2  
consEttuEe the Pfnging Xnttrrupter, 

Whm seized, gruttnrf xlrn la&$ I5 or TS c3ssras I t & t  and $981, 
A f  tcs tta alw-to-oparsce LncervsT, due ra f t s  as~ocisred 
capacitar CC3S, 81 aperater, closes 8ZBZ and #2B2 fn sstfcb, 
grounds leads FT and FS, connects Za:ad 8 K  vXh cap~cft6r 
(CT) to lead ET and connects battery wia capocf tat (e61 
to 1283, itftcr i t s  r3w-~a*ag~tsee mtrr~ai, due ta its 
assactared cap&clror CC&) ,  t 2  operates, removes grand 
Erm iaad FF, connects "read Hnf8 to Itrad R!K sad r~.peliis dl81 
sad f Z%Z, &Eras its slaw-coireleese intcrual, 6ur to fig 
tarrtcfatet5t cspatisar ( C 3 t ,  E: restores, rcz.movea gr~und Erm 
lead Ti%* opens PlB3 and #2R2, grounds lead FT and & i s *  
conaertta Ierd fSE from Iesd BT. After its sfiw-to-r~Zesfe 
fatexual, due to f c% tlsasociated ~apocttot: ( X G )  , 8 2  reatorrs, 
removes prowd Eroa !cad Ff cannects 8181 to lead TS, closes 
#1%3 and rfirsconrnectt Irsd Kg% Ervm tea& W E ,  'teliny 63 
srwrstcs wr~nrar fig, duo EQ iiXrchnr~.,e cnrtt4nr nf eap~citar 
( C t i ) ,  &ad transfr:.~ prnr*~rd Ernm I t . 4  VR t o  le&d FRC, Relay 
if3 resrares as$ ~ranlfie?.rs ground  fro^ IpaJ FRC to lead FR, 
A% lung as ground iu cosnected ts  Z ~ a d  IS TS, % I  ra- 
eperatce as Befare aad tie cycle ts repeated, 

Wlhea seized, i$tecrvr;ct on Ierb IS clascs $12R!, #lRl artd C Z B I .  
AfEar its #lw-t ~pergte fntcrvrr3, due to f ES assucfarcd 
~aparttrrr (C3), BX nporatos and tho rycXc of operation 

Ftescrfbctd in SectLon X.1 ir perfaheed. Affer its slaw- 
to-apcrara interval, R1 aperatcs, ccnaectd groat via 
capacftar (C51  to O t R l ,  trrnsfcrb lead IR from rasieta~3ce 
(810) battery to lead RL v i a  lamp Kt, grnwdn !cad iStT 
snr cXamaxs R2.  BeLag 'R2 opas&tsas and opens # 2 k l .  3-ter 
Ltr &law-to-release fntcrual, Jue EO its aasocfhtad rtpacf trsr 
( C I )  , Rt restnrcs, transfers X e d  IK Zrm lead RL vi& taw 
RL t o  resfstrnco (RIO) battery, remvrs gratiild Errs@ lead 
BLY, CCrrneeEs grottild vk& capaetrat (Ck) to X 2  sad opests 
R 2 ,  Aftcr fts ~~(JRS-EO*QQB~~EC ks~crw83, due Ea f ce rssoefrttd 
~lapa~ttnr ( G 5 ) *  R2 r~storea~ rswwem grovnd via capaclttar 
(GSj frdm t ts pinding and connects 02W3 Lo Lead IS, As 
Iaag as grotmd is canne;tad ta  loau IS, R1 ~@-opero~ss sad 
the cycle fs repeared, 

Vhea the HIGHT KEY fie operated grou~d fs conneered lea& 
NKe On aeeh incizaing Cf ry Tstvrtk call, battery Is eonn~eted 
to lead Mf, ciosfng PlRS;B, Rirl ay t S A  operatea, grouadr 
feed Xf , to start the Pingfng tnferrucptcr, trhnsf*r~ lead 
BS froat lead #SB Ea garam& and ttdnsfers lead trnm 
Isad ATE ~o d i E k  ahd PZEh, When Eke digit as~ignrd t a  
ntght artswcr i s  dtaled fraa any P A M  %tiattian, grow@ is 
eoaoect~d t o  iead "'8", tzlasing # l B A  asd #2T%A, Reby %%A 
operates, grotznds lead C A Y ,  short-cTscx*Lrs #ZWSA, clases 
#ZRSA to hold f t operated aad grauada Tea& TLD, TKF, ZIPrF 
and %'Hi. 

When tha selection i s  ~ompt*dterf, gram& S;e rerar~ved fltm 
lead "B", opening I T S A  and P2WA, Relay TEA restoras, 
reaPaves the short-cireuft f r m  $XRSA, apena OZR5A asd remtles 
grotitad frats lead.; E D ,  TRF, FAY Itad 'XiWI. &@fay WA tQBtCitfaie, 
rratngfess lea=. Bb fr~& gsaunrj to lead HSB, tratagfesa 
lead "8'' Ore* t " S A  to lrsd Am and rtemurr gsomd Frm 

I3 , rcleaaing Eke Busy a d  Rtagfq Eat&rrtsgter circuttr, 



Vhen tkc; d i g i t  asrSgaed t o  nf&&t. anbwer i s  dialled aeb chic; 
RZCHf KEY l a  not  o p e r a ~ a d  OX r a  caXX I ;  w a i  t i a g  50 be 
mswcred. R5A doas not operate and grawnd cn lead "8" i.3 
cmaecric;d to lead AT$. 

Cpde Cal l  Co- (FIG LA) 

When che code t r l t  is i d l e ,  grcund is  c-niztcted Ea lea6 
'E% hoX4fng KSC: opere i t~d  via "ics # t  vft?r3;ag. Vhen t h i s  
c i r c u i t  f s s n i t e d ,  ground Lr cannoctedi tc 1tld.b "7", 
c las fng  6 f55C and utZ;SC. Belay T5t operalcs;, c;urcs 
#2RS",andi g r o w d s  leads "l", "I@"', 'fl,U and TAC, At 
the cad aE el.* se lec t ion ,  graondi i n  r e l t c ~ ~ ~ a d  f r ~ m  I&&& 
7'" @pealing # I T S C ,  P 2 E E  aad bZRSC: i n  m i t t p l e ,  Relay 
TSI: restarcs8 and r e w v e r  ground Efaa t a t d s  "I", "la", 
TLD and TAT;, 

JeFture  of the code celt causes ;round la  be r e w v e d  
fro= lead 'tZ, opening #lRSC. Relap RSC s r s r u r e s  &ad 
~ r i ~ n c s f c r s  lead "7" t o  lead k m ,  Uhen the  coda c @ I l  
i r  r e l c r r e d ,  groustb is ca5?nzcecd re l ead  TX, c togfng  

# l&%G,  Watsy. g3iC opera tes  ;mi3 ceanec ts  Leo& '7" 
# ZTSC end CZT3G. 

When a eaXl fs ~ d e  to 1 Tfe Trmk,  ground f r eonacrted 
tcr  Xiead XH, clct.s$rrg P1TT6 and S?TTTC. Beley TTC operaces 
&ad gram&$ Icada; TSL, TZD, T&G an& ":Q1' Uhrn the s c t e c t i ~ n  
;tr corapXeted, ground i s  rrmav6d from Zen& XY, opsnlag # l n G  
&art #ZTTC,  Eelay ?TC rcstrrros oaQ rem.ves j;romd from 
Isad& E L ,  TL3, WC aad "Za'*. 

5 ,  (S ing le  Chofce OutguLn$ A r t e b 6 )  ( F f G  %?A) 

Whee ,ttaaxsy C i t y  1, ,?r frr i d l o ,  ba t tery  i s  cannect*d t a  lead 
F I ,  h~Xding  %%3 oper&ted, Wkan s e i z e d p  g513vnd i s  canarctad 
t o  l a a d  "Q", c l a r f n g  $IT33 &ad dZJl t i3 ,  Relay T53 cfrerates ,  

graunds l e a d  f X  ahwring ;SS;ir&3, c l o s e s  i 2 M 3  at*& grotnrdr 
Xetdar TAP, TRP, =I), W 3  and FI  &ad opens 22M3. Bac t s r y  
E r a  the nrxE f d t s  E r a k  vtr l ead  P I  b l d a  h 3  o p r r r t e B  
@a i t s  #l winding, 

Wnrm a l l  t k e  t runks  f n the group hawe bets8 u ~ d t  fa ratetioat, 
tratPery is res;oved E r m  Lead F3, opening f1RA3. &clay  RX3 
r e s t o r e s  &ad t r r n x ~ f e r a  l ead  "6" f r a  5 t B 3  tro h a d  A%% 
*ad TOW, 

When both F33 and RICJ &re  reatoresf ,  ground fs errended via 
Z"RG to lead BST, r a s a t t f n g  the  i d l e  Trunks. f i t ?  Trunks 
thar a r e  r e s e t  cannact b x t ~ e r y  r a  lead f 3, cioafng tlRIA3. 
Kelajr W3 opera tes ,  dtrreonnceta read XaT; frorrr RSt rnd 
trianaferre l ead  "6" Era& leads  +EM3 and AT% EO #Em3 ant5 
t l r n 2 ,  

3iattcry frm t h e  idltr R m k t  aE both f l f t r  and s.retcmd ehaiclt, 
graipt is cartneered t o  I t a d  FX ( t a m f e a t s  517 ant! G 2 i )  
cloraing ClWt (WT) and #!,RE? (RJ22. ReXayr ?&At {P&2) end 
RfSk (RE?] opera te  and Jfircanrrcrt: ;stad TKG frm l ead  RST. 

W b n  $ofzed gretmrd v i a  lead "Si* clctrer S l  aad *ZmZ tm3). 
Reray X%T apexarea, c t o ~ e s  42Sil  (M21, grounds Icodr 
W 1  (m2)1 TAP, TRF, TLB m d  FY o f  the f L r a t  eh~itc?a grat;tp, 
Grawasf on I sad  FX j ~ e r m i n a i  3 3 7 )  #eit.i.r Eb* fdlh t runk  &a& 
al\,ast-.c:tcurltsa tZWl {WZS. Vhen the saLtctizm. is coolyplrtad, 
ground f r  remaved Etaarr l ead  *L9't, oparrfng # t  and QZWi (Z321, 
Relay E X  (TS2) serEorec4, apencs #2Wl {RPtZ), rcmuet g r a u ~ d  
frm leads XM3ll iWI)2), PZ, TAF, W and "J"tD- XTf Trunk 
nf the f i rarr  c : .G~L~  graup is t d l a ,  bcErery is emnetted 
to lead FZ (re, %a1 S l f ) ,  claslfng PXWX (&%2) Relay Mlt 
(W1) r s ~ o p r a t o s  &ad t k ~  s i r c u t t  L s  itXr aarmi, 



Vhea a f t  3E the "f"sunks fa t4a f i r s t  rhnice 4 + 0 u ~  M w u :  
been ~5ied  fa rrrtBEian, batr;erp i s  rematred f r ~ m  tead F'I 
(rremfnnl 51'iS, apznfag 3 X W l  4M2). IFteby 831 (M2) 
reskorsto and connects l ead  TRC t o  lead P8T. Ground u f a  
Istad Y%G f s ~ a n n e ~ t e S f  t o  lead RST, r e s e t t i n g  the  
fdlc Xrwks af Lke f i r s t  ~jhoicq gsailp. The t e n e t  Trunks 
ctinaaet $rt ta*y 50 lead ST { t a m f n a l  sffjr e l a s f a g  B t M t  
('fCkZ:, Welap WX ( M J 3  apera tos  and ~r Xec t tons can fa@ 
made frmi rhfa; grequp @@%fa,  

Strrtultd #Pi the b u a k *  i n  the f l g s e  chaicc SroEJip be fmt3ndi 
busy { W Z f  res to red) ,  gtowrd v i a  lead "9" cctncoa 5 1 
sad  P P S t  f%%ZS. irelay TSl (232) operaees, gratrrxde l r r d  
P 3  [ terminel  CZ1) to seize the  first i d l e  Trunk $a tk 
r r c ~ t t d  chflce group, $hart-oircuLtr  #:RBI (gE23 h 3 d s  
RBI <w2) apararntt via  Pts $",Lading and grounds t r a d r  

"SRFr TAP and T Y B X  t W 2 ) .  

W$r cite ohlectfaf i  $3 eomp'Ia~ed, ground f r  f e m u e d  Eraat 
kerd "9" apeatrrg d l  and $ 2  rZj1 (at) in multfple, Be~lay 
W3. (W2) rest;or@a, remu@& the s h o r t - c i r c u i t  frm 51 3x53 
(RE2), oad remoues g r ~ u n "  fsm l eads  f 1, THO1 ( W 2 5 ,  'sS1F 
TlW and T%B. TFe i.r?aexr idle Trunk eoartecrs lbsttcrft to  Xerd 
PT Ctemlnol C24) holdfng RE; (RBZ) operared on rtr 5 1  
w'tmd$ng. 

Wrn rrrsrortag TSt (WZ) aiaa  c e ~ ~ e c t s  lor& TRf ta East: 
WX (tcmirtalt 9193 ,  remsttirsg any ".r:nts that& bees% 
idit i n  tke  f i r s t  cho i re  &rzup, fhc r e s e t  Ttuaka of the  
fLrat ckafcr  g t ~ u p  c m a e c t  b a t t e r y  t o  lead PX {toraafncl 
t27 ) ,  r ; l c r i ~ g  # t l R A E  (%At). Rel rp  WE { R s Z t )  apexi3ce8 and 
thi* eaxt b e l e ~ t S a n  X I  n*rde framr the  E f r s t  chalee group, 
f fn  frux~k fa B V O r  se lec ted  Eron the  second ckofce group 
&r fq t h r z * ~  f s  BE %dl* Trunk gin the first: tkafce group, 

When a l l  the Trurnkg  it^ tfisr second ckniee g r o q  hare heen 
used fn r~EBEfoa,  b a t t e r y  f s  rcaeued E r a  l ead  P I  f t e s ~ l n a l  
C 2 6 1 ,  opening #'IRE1 [RB2J+ Relay R3T ( M a )  r e s t a r e s  add 
connesra 3esd TXG t o  lead RtjT f rrermEno3, 655). GrounsZ v i a  
Erads TIlG and RST (te,*aiaal CZ5), r c s c t a  a l l  the t d i e  
trunks i8 the se~a0rJ  choice $ s ~ t i p ,  The rose; Trunks 
conaect b a t t e r y  t o  lead f3 {tafmfnel  5 2 6 ) ,  c las fng  
3kRBt  (REX).  Relay R91 {RtliLJ operatcb and discanfieeta 
Xrad f f o ' ~ ~  fedit  RST. Selections; may be msde from phis 
group ~gafn ,  

Whab sl ' i  E C . ~  Iturtkd a l  bottt choice grcups kacom bt~i3~~), 
b a t h  EAl (ft.P.2) a s &  RBI (Kg21 a r e  r e r t o r e d  XGQ lead f*9g' 
$ 5  C O B ~ Z ~ C ~ P ~ ~  t~5 teads XTB a ~ c l  mnl ~ ~ ~ 3 2 3 ,  NBW .*then t h i s  
c i r c u i t  1% ~ e i z e d  gromd Ps connected ta l aads  ATE sad 
TOMI {Tag23 wfa teait ' *V"*  

W ~ P E  a Truck )>acorns i d l e ,  groutid oa lead  RST vla read 
FAG 1 e ~ e t a  the - t d b  t r w k .  TSsc r e s e t  Trunk connects 
b a t t e r y  ta I t s  a s s o c t a ~ ~ d  FX lend and +qe'npotatfon is 
SH P S C V ~ ~ U S ~ ~  ~ E B C T $ S ) P ~ ,  



4 ,  T h a a  aut and signals the fasition Circuit if a  el- 
ection f a  unebla to be coxa~latad, 

Transfers CO trvnk cable pir fraai PABX true& to PABX +taw 
tion during pawer failwe ar under crsntrol of ~ttendant's 
Night Key i f  PredetermFned Might Anmar Service is used, 

'fhe Turret &pijet Regioter receivss digit informticsrs over 
4 leads from atthe Attendant's Keyset, atares it if requfzed, 
and sendo it Sn translated form over 35 reeds to the Allottar 
bnk thereby contralling Line afileetions made by the l,'x=mk 
~~ftciXi38~ ar over 6 leads for oeiectian of optional featttres 
such ea Code Call, Tie fiwke, etc, 

Stati~jln n m b r r  have twa digits, and sre eelacted by de- 
pressing end releasing in ititequence the byset httons 
c~rre~ponding to the %isti% OL the deefred otatLan, The 
f frsr button should be released before the second 1s deprfiamd, 

3n the tol1wwing axplana&ian (FIG %A) the r~elecrion of  
kine 24 will be used a8 a general ef~antple. The Operaei~m 
~ O Y  other line @elections is shilar* Refays N3-tiJ4. era 
uperared in vaviaus cunobinrrtfone for dLfferent 1~etrctkun8. 
Letad AGA is grounded only X f  GQQ a f  the digits 2,  3, 4$ ar 
5 XB registered as a first digit, DXgLtr 1, 6-0, when 
b y e d  as a first digit, are used far reaching trwnks, 

The Pmer Failure and/or Night A n m r  Trenrfer GirculXt CFfG 
2k ,  3A,  or 4A) grcstiides a mix o f  135 txadrfer ~ireufts, 
Each circuit pravides a mans transf %ring C i t y  atsjlke 
from their asrsociat~d eixcufts t a  LndividuL PABX lines, 
dimonnacting the fatter from their resmctkve line circuit., 
T h i ~  srrangemnt m y  be usad for night B%FY~~I &en the 
Un&vsrs&l Night A n m r  f ~ a t ~ r e  fa fiat psovided in the SAM1 
or for e-rgency trmk service in the event af 



Pas the. puspase af eimpXLfying the explanatian o f  this c i r -  
cuit only Tranafes Circuits 2-4 are dewwfhad fully, Zlanafer GS via I1G and $18 in multiple, c1oeiag G and H Sf no 

other sefectfon is in progress. Relay G op~r&rae, 
lackg to zerFotanee battery an laad Gf, ditiicoa;isaeer read G f  
fraw lead GO, discorsxrect;a rssistlsnss (em) batrary fro% #La, 

2 )  Transfar Circuit 1 has only ane refay (TI) and openfa& J;D, disconnects lead FB f r w  3e&d FC, d f ~ o a -  
wfsing facifities for oae FA= station* Wh~n Tl mcrr lead ATB from Xeod BY, and groundr Seed A W .  
rerseares lead Pf gar Esanafc3rr~d from lead GFI to Relsy H owr@tsrs, cannecta read TAG t;o lead Am a ~ d  
Jegd CEO, ground, rconritdcts faad TLD ta loisd W ,  ~onnscEs Lead 

KR to laad 20 (gramding laad 2a), rnd conne.e~;s lrad 
2) Transfar cireufts 5-%Q are not wired far acrese E A  to $1 and M G S ,  Rrlay GD rewgns op~rated dut t;a 

f roa ACGESS &t EmAT3OH COmRlaL CERCUET; E-150.332 -A che di~ch@rgs cursant of irs associated capacftar 65. 
5SR ;E9rnY&jtEWt 

A f  tt;r the seleceian his@ %&en mde i n  t;hr trwk mirt;ch, 
grauad Xa ~~nneeted t ; ~  lead EX%,  las sin^?; CXGS, Retey 
GS operates, lscka, clos~s #1U, opens f LG and $1W at5d 
grumds Lead 85R, ReJay 33 aprat;eo, 1mks, opgsxo P1Z: 
and H2 and temves ground from jleods TAC end AW, Re- 

(Normily 0;~tr;sated lap G rrstores, dksconnscts had &R fraw Xead 20, 
A 

remving ground fraw lead 20 , dXsconne~lt;r led TAG 
f r w m  lead ACA, itiscannecrirrz lead AT35 fro% tttead BY, CORM 

Ass- ghat di$ie %'"is to br relgiste.red and tbr; %be n e c t g  Lerd FB X;o lead EC and tr&nef@r@ Lead Gf frao 
Trmk Kay a'i~ tb At~iendsat h Turret; has hrn owsated lead GS and t3H Jln wwlt tpla with %ZC to Eead GOl IRteX1y H 
causfrrsg grow4 to bs conneck@d r o  I~ad MR* restores, clums blGD->, charges c&pac=tt;or CS, dfscoanectr 

Isad TfS) from lead WA and df sconaacts Ierd from 
*en tha AAttradant deprt;s&rs the. k&yiee.t; button '%", lead ead P 1  sad #265* Relay Xt52 rerstwrss and awn& 
grourtsd is c~naected to lead Hz, olosiftg Clm, Relay G5.  Relay GS r ~ ~ t o r e s ,  egosea PlUsA &ad #IU1 aad wa- 
M2 oiperr.ters. and eborf circuits P31, men r;b Aften- myas ground frm feed S5R, WaEsly W opierateri Rsfbty 
dant relearns the ksys~t tiu&fan, ground fs di~oaaected Ull o@retos, Lacks, and connects lead &Y tr~r lead 5SR .. 
Erlr~a laad m, remviw the skrr circvkr EXQIP #XT and The ciscuft is now ready to regfatar and send %he nsxt 
clailiq 83T %e =ria@ wigh #la, Rx;f.ay *X: apler&X;t;.s, 
lwks wi ia  its $2 uinrtgng, tranaferrs Lies4 brcm 4Xm 
eo @Ttft u&a rapmr&rrtr C2 &nd canaeafs lead K& ts;, laad (Omracad: ReXaye 

dss- that df g i t  'k" io ea be rag% sfered. 



When the  Turret  Artendant depresses  tho keyset button 
''43'r g r ~ u r ~ d  FS connected t o  leads  N2 and W 3 ,  cltarging 
capac i rors  62 and C 3 ,  when the  Attendant r e l e a s e s  she 
keyset but tun,  ground is t cmwvod irum l cads  N2 and N3, 
rLosfng ;f2TA, liefay XA opetl.tatr2s t o  L t s  "x" contac t s  
from p a r t f a i  discharge of capac i tu rs  C 2  and C 3 ,  uper- 
a t e s  f u l l y  and Eocks v i a  i t s  Pl  windirtg, opena i t s  #2 
winding [;12'SA5, preventing fur ther  discharge of capa- 
c i t o r s  C2 and GJ a t  t h i s  t i m e ,  and QpenB $2T. Relay 
T r e s t o r e @  and cLoses $XN2 and #IN3. Relay N2 oper- 
a t e a  from f u r t h e r  df scharge uf cap&ci tor  C9, Lucks and 
c l o s e s  $lG and C1H. Relay N3 opera tes  from f u r t h e r  
df scharge of capacitwr C 3  and locks. Relay G operakss ,  
locks tu r e s i s t a n c e  b a t t ~ r y  on lend GI, a wn@ @LCD, g r a m d s  
lead ACA, disconnects  lead G I  front lead 60, disconnect@ Lead 
from lead FC, and cannects  lead ATB t o  Leads BY snd S5R, 
ReXay H operates ,  connects lead TAG t o  lead AGA and 
gromd,  connects lead TW t o  leati WA, connects lead 
h t c j l  lead 4 ,  grounding lead 4 and ccttmects lead 32% 
t o  f.1 and #2GS f n  mult iple ,  Relay CD r e m i n s  operated 
due ta the  discharge c m r e n t  of its associated capa- 
c f t c r  C5- 

Aftsr eke selection has been made i n  the Trunk switeh, 
&round i s  connected t o  lead SCA, closing $1GS, Pef;isy 
G S  opera tes ,  locks, wpens f l C  and #lH and t r a n s f e r s >  
$ r o a d  from leads  TAC and ACA t o  lcads  SSR, ATI and 
BY i n  mul t ip le ,  Helay G r e s t o r e s ,  disconnects  Leed 

fsum lead 4 Cremavfng ground from lead 45, discost- 
nectai h a d  TAG from Zcad ACA, d f  %connects lead AX53 
f ram grouulld an& lead 8 BY end 5SR i n  mult iple ,  connects 
l&ad FB t r s  lee4 PC and tnenafars  rie?&f: W e r y  arm t a d  G I  
from IIH and #1G i n  mul t ip le  t o  Zead GO, Relay H re- 
s t o r e s ,  c l o s e s  # l a ,  charges capac i to r  C5, df sconnects 
lead TW from Zead iBi% and discunnects  lead %GA from $1 
and f 2 G S  and lead KR i n  ntttltepre, 

ALcer the sssockated cir-cui t  m k s  a busy rest;, g r a m 4  
i s  removed fram lead KR, opening #1G5, #1Ti%, X i U ,  #1UA, 
?i3UB, t lN2 and ifiN3. ReLay G S  r e s t u r e s ,  conneces lend 
KK t a  bTG and f113, and renmves  YOUR^^ from leiadat BY and 
SSW, Relay TA rer t r t~ree and cannects  leard Nl-& t o  W X -  
H 4 ,  respect ively , Relay U reskwres, shunts capac i to rs  
52  and 63, d iwharg ing  c a p a c i t o r s  completely and d i s -  
connects lead KR from i#1G and #1H, Relay U.h r e s t o r e s .  
Kclsy UB r e s t a r e s  and disconnects  lead BY from lead 
SSR, Relays N2 and H3 r e s t o r e ,  The c i r c u i t  i s  now 8% 

norm l , 

3. Registaring 80th" DZ-iZ*e- {Sentormlly 
Operated Relay 6D) 

Qn f a s t  key uperat;ion, or i f  the Regia;ter i s  wmetm-  
t a r i l y  unable tu  tw;nd due t a  uthex s@lecctans being i n  
progreaa, tt Is wast ' trla t o  X ~ ~ X S C W  ( s t a r e )  two d i g i t s  
before any &re senb. Asswe chat d i g f r s  "224" a r e  t c t  

be zegfstered and that  the 'frwk Key on tka Attendant 's  
T m r e t  has been uperated causing gruund t o  bs connected 

f 
- - 

tt~l lead K;R, 

The opgratiost of regfstardng t h e  f i r s t ;  digit;  ( d i g i f  "2"") 
i s  the  same a a  derscribed in Secrfon A l l  bhrou$k the 
operatlwn of T. Refey T apera tes ,  locks via  i t s  #2 
winding, t r a n s f e r s  lead N2 from l l H 2  co #2TA v i a  cap&- 
c f  t o r s  C2 and connecz t e  lead KR r;0 $142 and %1H la muZtipfa, 
When th T m r e t  Attendant depresses  the  keykilut button '$4" 
f a r  the second d i g i t ,  gratmd i o  connected t a  Leads HZ 
and N3, charging c a p a c i t o r s  C2 and C3. When khe Plrtan- 
dant r e l e a s e s  the  keyaet but toa,  gmuad i s  remirvcd fram 
loads N2 and N3, c l o s i n g  @2TA, Relay TA aysc?rate@ t a  i t s  

c a n t a c t s  f ram t h e  p a r t i a l  dfacharge of ?r;tr;paciit:ar@ C2 
end C3, operates  f u l l y ,  and locks v i a  i t s  #I xfadfap,  
op5:ns i t s  #2 winding ($2T&$ and a p n s  rkZT (T r e m i a o  
operated on f t s  #I  windfag]. 



(Operacerf: 
Rrlsys iJD, HI-&, T and XA) 

When the associated circufr; cortnects battery to lead CS, 
#lG and #1W ore clased in mtsltiple, Relay G operates, 
locks, transfers redgmnce hetay otr l d  GL f rosa lead GO to 41G 
and @lH fa mltfple, dfscunnects lead FB from lead PC, 
grounds lead AGA, C O Q O ~ C ~ G  lead BY to lead AT33 and dFs- 
conzsactg resf stance [ # T t t g )  be trery from PIGD, opening 
653. &lay H sparotas, cannects lead TAC ta lead ACA 
and gromd, connects lead TLB ta lead ZDA, coan&cts lead 
K& to lead 20 (grauddiag lead 203 end c=onr.tac&e lead SW 
to Il aad &2GS, Relay CD remains operated due to its 
asmciated capacirar C5, 

After rh& f irst registered selection has been mde in 
the Truak m f  C C ~  , gruund is conssec trtd ta Laad EX&, clos- 
ing C1GS. Relay 3;s operareg, locks, clases 1lW and #2T, 
opens ClG and fj1H and grarixnds Lead 5SBa ReXay W aper- 
ate%, locks, opens #XH2 and #1T, and rewvee grow& 
from leads XAC and A@, Refay G restores, df seonnect8 
Laad KR. fram Lead 20 ( r ~ m v i i ~ g  gromd from leod 20), 
d tscon~see ts lesd TAG f r m  lead A U  , discoaaec t r lead 
ATB from lesd BY, conneccs lead FB to Lead PC and trans- 
for@ rasirsta~e Wt;a;rry an 1r;rd GI from OIG end #lH in a l e i p X e  
1r;ad GO., Welay H restores, closes $lGD, charg;"is 
cigar C S ,  dfscozlnects lead T W  fram liead WA and die- 
connect& lead S M  Erom f X  and #2GS and lead KR fn mul- 
tiple, Relay $42 rastares end opeas #LCS, ISrtloy GS 
raetarea, clu~ess #lU& A d  DX'VfB, opens @T, rewves 
gram$ from lead S5R and transfers Xead WJR from C3 and 

$2GS to ZlG and H1H in mXtiple, Relay UiA opesrter* 
Relay UB operates, lacks and eannects laad BY to lead 
SSR, Relay T restoroe and clases 8lH and #1N3* Re- 
ley N2 aperates from further df schergi: of capacltar 62 
lacks, and clases 9lG and $!I%!, Relay N3 operates from 
Eurther discharge aE capacitor C3 and lacks. Belay G 
operates  and the EoLllswing oparation is the sam as dss- 
crilcted in section A + 2 .  

{aper~ted: Relays GB, 

Assum chat som fault prevents the aperation aB CS* 

Osz tha rxxsrml selection when G and H operate, 816 is 
apencd, Hefays G and H do nut keep GX) open lung enuugh 
t;o permit. -GB to restore (GD remat~s aperated un t;he 
discharge current af its essocLeted capacitar C5) .  How- 
ever, i f  For any reason the s e l e c t i a n  is not compkated, 
G and M wkLl s e x ~ l n  operated longer theo the norm1 k f m ,  
sllawing GI3 to reskrtre, After Ets 8 low-to-release inter - 
ual due ta i t s  essisciated capacitur C5, GD restaras, 
removes ground from leads TAG and ACA a d  dfsconnecte 
lead ATB from lead BY, grounding lead BY, Groan4 sn lead 
BY causes the associeted circuit to semuve ground from 
Lead KR, opening +i3G, #lH, $IlT';k, T and Nl-%, Relay G 
raseor%%, connarts led FB to lcsd FC,  tron~ferg lead GX 
fram lead GS and FIG and f 1 H  in multiple t w  lead f23 and 
discunaects lead KR from lead 1 4  (Ear the firM digit) 
and f rosa lead 20-50 (fox the second digit) , Re lay R 
restores, closes $lCD, charges capacfeor 65,  dfse~nnecrs 
lead T M  from lead IBA and dLkjcoanects lead S f ;A  fro& #l 
and M G S  and resistance (i!ftfi2) battery in rnulripIa, Relay 



?CA restares, Rciay f restores, con~tects leeds 'N1-%4 
LU Nf-NS, scspectivcly, antf shunts capacitors 61-C4, 
discltargtng capacitors r;umptefi;ly. Refays M3-W re- 
srvre, RctXay CD operates and renruves ground from l e a d  
BY. Thc cLrcuiE is n m  at normal. 

 group-^^, 6T-OT (for example to 9T), where it may be 
connected to an apprapriate Trunk Cvntrol lead, or be 
etrappd to lead ATB to cause reiturn of busy signel, 

Sclectiun af Trunks 

Selectiun uf Trunks termtnated on lfnes rsr .un the bank 
multiple EOS r=:~~nt*ctLvn t t3  City Trunk Circtxics, re- 
quires the use o f  the keyse t  to ae2ect leads 5T-OT, In 
spocial cases, digit. "'I" may be m d e  available to the 
keyset ,  although narmally t h i s  d i g i t  f s strapped to 
return busy sign& to t h ~  Atrendant, as well as the leads 
for Gfty Trunk and I n f o r w t i o n  Trunk Accees, Ef k y s e t  
button "1"or rnc of the keys in the group 6-0 depressed 
es a first digit, with tEB. and UB at normax, tka selsc- 
tiun ground f s axtended cu tho corres~ondfna Lead in the 

3 ,  Pwcr Failure -&ansf@s (Norwlly Opsraeed Reley e Tl-T4 
and T2A-XhB) 

R, r~speceively, and transfers l ead  FI from lead GFZ to 
lead CFO. Relays Ti-T4 rescore, transfer lead "+'I from 
lead +L t;o lead T and hransfers lead I t - "  from lead -L to 

f 

When power i s  restarsd t o  normal, fl-2*5 and T2A-T4A ore 
closed * Relays T1-T4 operate, transfer Lead '%" from 
lead T to lead +L and transfers Lead *-" from lead R ta 
Zead -L, Relays T2A-T4A uperate, connect lead +T and 
-T to leads T and R ,  re~pecttvely and transfer lead 
FX from lead CFO to lead GFf. The circuit is aow st 
narml* 

If Predetermined Nfghr Answer Sewice i e  required, Xaad 
FN is cannected to one rsr m r e  leads TT-T4 ("~'%uiring). 
When the Night U y  on Attendancis T w r e t  i r  restor&, 
ground i s  cannected to had PN, aperaring such relays in 
the gruup TI-T&, T2A-T4-A ag are japered fos night onmer, 
The remaining re1.ays i n  the graup are wired perwnently 
to ground and are cantiaottsly oparaCed under aur-X can- 

When the Night Key i s  oparated, ground is remved from 
lead FN, opening and restoring all relays in rhs graup 
Tl-X'4 end T2AIT4A which are nol: permnent Ly grzsunded, 
The opratian is the same a s  d~acrfbed in Sect ion B-J . 



fa) SefmfEy kcrendant Ex5 anawec aad axteed facs;l"taiw Trussk 
calXs t x t  a' PA&X aeseLtln, 

{bf Pravfdes busg root ro tha ArreadanE %e FA8X ~ratioa is 
buoy e ~ d  &22~%2'n(i4 Att~?~nhat ta tlv~r-r%ff@ -the &UBY ~andftton, 

{ c )  Splitting off %@nk arr etxtansioa ~cecLan, 

@ aptional trick-tons to 'dzonirt;orrebl stntfrsns, 

$5) bysee trEease 

{g) Wald a Cirg Tmak call. wkl'te att%adiw atbeg caLf%, 

c rRcurr OPEME 

When the k~tendnnt seizes 8 City "Runk, ~d~Jtt&nct grcuod 
eed ground ere coaaected ~o faads KB ead KC, sespecr&vely, 
via  the City T r u ~ k ~  clorjing &liW 3rd troth winrifags of AD 
ia ogp~u ttfen, Relay i15 opersrcs, closes *'A&, diecmnscts 
Ictarfs 'E: and F from the M P  COIL. conyects Y L  and 82m 
across l e a d s  E and F v i e  diodes G R 3  3rd C 1 2 ,  re%vectfu@kv, 
ertrf curtl~+=ct"4 I P ~  TP t~ c h ~  RCP WfLt cXa~tng #f and #=A 
~ $ 3  g s w ~ d  an teminaf 533 CWOTF, 70 t.?*850350-A), RaXey 
A,A aperatw and 3rnundr;. i r a Q  BW, R ~ l l z y  API aperated rrtd 
di%z:wnnzrcts bar3 gram lead Pi%, The Attsndalzllt is n w  
connected to the C i t y  Tmmk and Eay can-rcratr uEEh bath 
parties if present, 

ShouXd rhe C f c y  rruak be idrat resistance batrcry is 
cooneot~d to lsed KG* ciastag i%,?Q;, Relay 2G aperotss, 
c l a s e ~  #lEGI,r sad ~ t a m d s  k ~ d s  PL m d  KR, Re lay 
RGX operates and connect?; restrr;xat*s t82BKI grauzxnd rb 
lead RCA, The Attendrat may now key send, 

Upan comptetfon of the BarSectfan, a test LB w d k  OP the 
tarminecian. IE the terainatioa fs idle, battery f s  soa- 
oectsd to lead KT, c1asfng $&RE, or r $  the t@t%iaatioa 
fr a specleX servica circtitZtt gsoand is c~aaested to 
Letart LDA,, tlostng 22RE, 3a eltcher Case* D P L ~ ~ E ~ Y ,  
Locks via its $2 winding, short circuits frs 81 w&d- 
%a&, gxautlinds. lead KT, eeanwets r~sistancst i;#tMj bet- 
trsy f a  aultiple with resistance fR6)  battery to X~ad 

a d  dlmtoossscts lead 1Y Efom $38Y. +%re Tra& Ckea 
rcmv\es rasistanca Izcr;tsry fsant or: conaeccs gs~uad EO 
Zxtod St opeaing tJr shwtfnrg #JRG, rospecE%vely* Ze 



e i t h e r  case, 8G res tores ,  Opens ~ I R G Z ,  spens $$ERE and 
rea3ues ground from laads BL and KR, Relay RE rcaroras .  
rraslsfers 'irtsr3 KT fro& grmnd t? r s s l%tance  f+:iW$ 
grsund, remaver res i s tance  ( k 2 R H  and Ksj barrrxy from 
lead 51E; md connects l e a d  BY t~ ZfBY, Afrer i t s  slow- 
ES-re lease i n t e rve l ,  BGE res tores  and r e w v e s  x o s f  s* 
tance (82BK) ground Erum lead RCA* 

Zhe Attendant m y  n w  e i t he r  disconnect fro% rhe CLty 
TrM, wait f o r  the cellerji parry t o  ansup5 o r  fur ther  
exrend a specfa% serv ice  call as  de$etfbad La Section 

V b a  cha Artcadant d iscomeets  frm the  Gtcy Trunk, 
res fs tance  grortsad and ground a r e  renrauod from Iesds 

and XG, resp.ectiva;ty, ugenfng al,% end both wind- 
ings af AD, Wfrer i t s  slow-to+reloase i n t e rva l ,  MBJ 
xerseores, remQvcs i j 4 r  and #2HC h:vJi~ d i o d ~ r  Ct2 r ~ d  F22 
Erom across leads E and F, connects Loadr E and F t a  
tka REP COfL, and opens f!ZAA, %@fay #+A r e s to r e s ,  
removes ground f s m  iead ELF, and discorznecr;~ ' i tad IB 
Erm the WP COIL, op+aL.rry; $L and ?@AR, Belay AB 
cas tores  and connects lead llb ta Isad RE. The c i r c u i t  
is now a t  nomat ,  

should the ktti?xtdanr attrempt. EO cannsct  t ~ t  1 Ci ty  TFwk 
'hafore dfscsnaectlng, £roe a prewf aus Cf t y  T~L*&, rhe 
~ e s Z s r a n c e  grottad. connected t-;a lead KEI v i a  cha w o  Ci ty  
W&s f s  rrrcfuced efnce they a r e  Xn patalLeL, TM.8 causes 
#lAa t a  became wg;ns?eicaZly srsoe#er t b n  dim and there-  
fore+ DptxaEas, kockr and reaairvss r e s i s t ance  Satcery 
frcm lead K.B, preventing eho relays i n  chc Ci ty  Zrmk 
from oparrt ing,  

The iitrendanr tflll5iE chee dfis\ronrracr Eroe bath City m w k s a  
removing r e s i s t ance  graursd and ground £tom leads lB3 and 
KC, ~ e e p c c t i v e l y ,  apeuing #lW and #2AiD. After i t s ;  r lw- .  
ta - re lease  i n t e sva l*  res tof%a,  rewvab # X  aad 42m 
v ia  diodrr  GR3 aud CR2# recpecrlvely,  fraw acrass  leads 
E and F, connects l a d s  E and F t o  rhe E P  CCSZL, and opens 
#2AA end #lAD. RcJEay 88 r'csrorres, remaves ground f r m  
lead BLf and ri-isicamec ts lead TIJ f ram the REP CQIL, 
opening $1 and #ZAB. Relay AD reg tares  and coneects 
res i s tance  ba t t e ry  t o  Xerzd W. Relay AB res toras  oaaci 
caaaects  Xeed R& t@ lead RBs The c i r c u i t  f s  now 8t 
i tarm X, 

(Opasated: Refays HD, PLA sad A81 

Should tke  At te~dani :  de s i r e  t o  t e l l  st2 ttre pasty oft h a d a  
A and B onty, & r a w &  fa  connected t a  laad  SE fNOm 76) by thr 
AFtendane, c l o s ing  PkSE, Relgy SE opersrca anb d f s c o n n ~ c t s  
Leads C: and D from the  REP COIL. Whca sba Attendanq fa- 
w v e s  ground frats laad SE, PISE is opensd, Relay 6E re- 
atoxsa m d  conuectsi leads C: and P t o  tbe  W P  WEE+. 

men the Attendant de s i r e s  t o  s5k the rssiLing pasty for 
fnstruzrtiana a f t e r  atcempting t o  extend m ;Encoming ca lk  
&a i) b m y  line <BY i3peratefS) the Att~ncigntC aper&t&e a 
m r r e t  key, c o m e c t h g  graund i : ~  Eeod SEs e l ~ s t m  @1SE, 
ReJay 52% apera tes  as described above and a l m  ~ ~ I C B ~ @ C ~ B  
Iessf EtT from the  REP COXL. Busy ram i s  thus reaoved from 

At t s admt  and the  csEkAag pasty, a l i o u h g  them t o  t a a -  
VEZBQ, 

S h ~ ~ i d  the  Ateendant die@L~e r a  kg& FO E ~ B  party on t t i dd~  
C amd Tt m%y, gromd is c m n e c ~ e d  t o  feed SM by che Atten- 
dmr, cXos5ag alSX. Relay SM opr?ratea~ dfscanoects leads 
X md I E r w  the  REP COTL and CannerftiS r e s L ~ t ~ r  RS ~ t i ~ t @ s s  
&%ads A m d  8 .  Utrtn the Attendant removes gramd fxom 
1ead SIMt l lSM Zs opened. After  i t s  slow-co-release rlJn- 
C ~ ~ i a 3 ,  5% TQ9tCsT&S8 t8WW88 ~cst~&atOr R4 fr@Ei @t;XOII  
X m d  8, artd connects leada A m d  B to the REP COXL. 



Shalsld Ehie Attendant Qer i re Ea w m f  ear a Cf F y  Treak cat i 
fa pragress, gratmd i s  connected to lead HK first  {*W' 
wiring), slosfng BtDB. &Say DB operates, disconnects 
lead RA frvm Lead KB, canaceta lead FR5; ( i f  used) (see note 
52 on H-65C3350-A) to leeid TSf via rcsi~tor WfO, grounds 
lead T5 and rcmcaves the short-eirruft from across ccewcftor 
65 and resfstor R9, The At~andant. then connects to thp 
rteeLred tity Trunk, connectirrg sewislance greund and ground 
ra leads KB and RC respeccivaly, closieg #iWk m d  bath 
viadings o f  AD fa opprssir;iorr. Relay EiD aperat@%, eonnests 
Leads TB and FRC to the REP COIL, giving o warning fane to 
bath p;xrrf so, d&scanaer;ts Leads I on& F f ram tlie W$P GQIL, 
cennects Bl and B2M v i a  diadcs GR2 an4 G332, respectively, 
ac: os;s leads G and F, end clases #LW, Kelly M operates 
and gra~nds Laad BLF, Thte Atreadant can now monitor tka 
catl. 

When tE Sts desXrerS to esrxveree w i t h  the two pafEtes Eha 
Ateendent rmavee graund f z a m  kcad ,"SK op~ning #1DB, 
Relay jDB resEQres, connects lead M to lead M, dkscassnects 
isad PRt: (if used] Zroni feed T;B via reaiecor R19, rmovcs 
ground from Isad TS, short-cfrrcufts capocfter Cii. and rests- 
tar KS end clisses both winding% rsf reley AB. Relay AB 
operates and disconnects lead K31 tram lead KS, The 
Attendant may now ct~nver~e w i t h  Ehe partiesi-. 

meq Agtwdlliat l e  pennLtted to m n f  tot only wltirtt a ""rive" 
tfrsfrg&rter relay AB fr f~r~e~atsd IfiL" wiring) via gr0~1ild 
at E"smSist4~ S33(BCT& 7&f ,  and disconnects lead from 
Ec;ce8*EB~~.. 35~rorLaw fs sfmiliar co precsdkng parsgrophs 
exqepe x~lai'Di3 dasls not 6gerata and Atteednnt may CO~WB~SQ 
rlt$&he twa mrtfe~, 
, + 

$aka& Em.X~ceadmE desirres to talk to the tm patties, 
*@f&tan~&;gr~&nd Dnd ground are remove& fsm reds K3t on& 
&C fircat, apeniq PL%Q and both windings of AD, After 
ft;S rim-ta-releass>hEr;llrv&f, HD resEOres, connects Lead8 
l? and P go the REP WZt, @pons d m  aad remBves #I and 
X2W from across lerdd E and F vta dfades CB3 and CR2, 
re~ptzettvely, Relay AA rastcrres, remves graund fsm laad 
B W  atnd &-?18coanactrs; leads TB and FRG Prm the WP CQEt, 2 % ~  
AErmdant rksn reaavtrs ground frm lead ls rvprznfng #1D&, 
Relay DB restorer, dis3cannecta tasrd FRC From liead TB, 
x tmuse  ground Ezam lead TS, connects had M ta leati 
@% snd short-cSrnuits capeei&or G& sad resircar R5, m e  
cLrc.uit &a new at noma$, 

gxounds had TS, crjinnects lead BS: Lo the M P  COIL v f l  
resdstor CZS'Et tzaasZers iead PL from grosuud Ea %letad FT 
ead r~mwss; greuad frors lead Kit, 

AEteadsnE m8y e%thaf retsaot this circuiti as rfss- 
r~fbed fn Secrion 8.00 or brcek-in oxr rise busy Iinc?. rzs 
itescrfbed'fa Sectian 6 . 0 0 ,  

(Opsratad; Ks1ays W e  &At 

Xn ardss to aver-sitla busy zondftiion, Eke AttendnoE: 
morm;~ttariky grounds Iread EIR, rlorjkag I I B K ,  E e k y  3314, 
oparaecs, lockst dfscanaects lead El from the REP GOEL# 
canaeets lead FT to the REFS FOIL v f a  resistor: SgDC, 
giv iw a wasniag tone to both parties, and elosrs 8258% 
arrd 8kDG. IZeIay 5M opetaces, dfecaanec~s leads A and B. 
from tXtxt REP WIT, aad connecrs sesistdr it4 across leads 
A and 8 ,  Beley ;EX: operotes, eofineccs lead8 %? mii XH 
to the iREP GQfL and groands lead KT. 3 % ~  Attendant is 
now ~0~aecEc;xf ro the TWO pattfea an the busy l f ~ e  sad my 
E&& vith them, 

%'hen 'kt' ~ f ~ f n g  ts used  he Attendant: can not @ver-r%&e 
a busy rzontjlftian wfth~ut talbiag to the We parties, 

Wken the! Attendant. dcdfret to over-side 8 busy c;an&ft;Laa 
witheut talking ta the t w a  parriea, the t w ~ k  I s  3cid 
as de~crfbed in Section 7.00, thsa the Attendortt grauindt 
lead HK, cIrssing 4 f D B  (''K'' wiring). Relay D8 operates, 
apcns Pt and DZn&, remvwes the shorr;-.circufr; 5rm @cross 



csprcf tor Gt ~ n d  resfstwr RS and df %connects l e ~ d  8T 
from the REP @t31I,, Relay AB ~e.clrnrc2 aatrtzi ronnfscfs Leaid 
F&C tro the REP COXL v i a  r e s i s t o r  Ria. 

The kttcadaar: then graurrds %cad BE, clrrsfng f lBK, "Skse 
operation f s  the  same a s  described pteviously,  except 
thsr lead Ff i s  not  cannected t o  rhe E P  mZL, there-  
fure  na waraing tane f s  given bur a tone v i a  'Lead E X  
(if r ~ q u f r e d )  and r e s i s t o r  810 i s  givea t o  ind ica te  t o  
both pa r r i e s  os the busy l j n e  t ha t  cbe ;a l& i a  being 
~ltoaitorcd. ShouLd the Attendant de s i r e  ro ca lk  t o  the  
pa t c i s s  oa  he bbaay l ine ,  gmund i s  remeved Erbmt lead 
BKt opdn"t& BIDB, Relay BB r e s t s r e s ,  short-cfrrcrj.it?s 
capacitor  C% and resfstol :  is3 cclahes # &  and $TAB, con- 
nec ts  lead i?Lai eo lead i@ aad r ranr fera  rXxc REP WLL 
fram lead F6C t o  laad ET, t a  give a warnig& iane tkat 
rtxa Artcndeor h;j eats red  the  eomection,  Relay hi3 
epezates and dtsconaects lead W from lead EtE, 'The 
Pittearfaat m y  n w  casverse with bath p a r t i e s  ctxx the  
busy Zise. 

&a order it;@ re lease  ehbs c f r cu i c  EBB Bc~endaar  g r ~ w d s  
Jesb ftE and ~ h x ?  operat ton i s  the sage a s  described i n  
5retcriaa #%,a0 

Zn order to hold s City Tx~ksnnk while attending, t o  ereher 
coXXax Zbc Attendant moaen~a t i l y  gsamds  lead ms c l a s -  
%e%. iftm. Relap W opEraces, connects r o s i s t e s t t ;  (4XSW 
gxe=id[ t a  fcad and C O B ~ B C ~ S  z e s i  ~ z a n c e  ( r e ~ i i s t o r  R6 
*mcd P2M ;La rxruXtiple) ba t t e ry  ra lead lCEd raus5a;ng the 
munJk Lo 3sie h@IcS, When gzomd is reawed fsitaa l c ~ d  W, 
#%w Xs opr?nab. R e k 2 3 ~  &g teSX;OIZest &'eiS%b'iF4?Ei T e S i l t ~ z ~ t C C  

{#2S@ g ram& from lead KH and rentovlert IdclflStmco (fe- 
sris~css SR6 md t2W fn mi31tlple) ba t te ry  framr tea8 rn, 

Bsirr %eEeasif? (Operated: %clays W, .+%A, AB aad gassfbly ZGr 
RGl, %k, W ,  a#, $8 and DC) 

En ordar co reXes$e this c l r c u f t  a f t e r  an incorrec t  
aelectton,  receiving a busy stgnal, break-bn on a busy 
condi tLan or ha f aing a Ci ~y Ruck, the sirteadatjrnr moment- 
e r t l y  graunds Lead ;zX, c l o ~ i n g  i f X S U + .  k l a y  iX  operater ,  
lack*, connects lead L M  t o  lead LXB, reaoves seaiscancc 
(PJBK) ground from l ead  4C;lr opens PZRY ( i f  aperatcd)t  
cmnectr; re:,istrrnce [27$ ba~casy r 3  Xcrad W, r e awes  
graund from Lead fL or dlnc?naeets lead FX fro@ laad Pli, 
(BY operated], .gznund.i lea& E nad rrjnnerts BZKG i n  
s e r i e s  u i t h  $I&, t o  make itG slov-ro-releabe,  Relay BY 
rcsrores,  open; BtBK,  disconnrcrs read Bl' Esoa ttit; XEP 
COX& and conaeccs r e s i  ~c-anco (ML) ba t t e ry  ro  lead Et, 
Relay BE res tores  and open* JXDC and @lSH, z%Eter i t s  
$low-to-release interval, ili re3&ures,  dfacunnects leads 
X;P and ir55 fro% the f;EP CCXL, removes ground Exam Xcad KT, 
opens BZUC and rrcroove:, r e s  is Lance ((Rj baerery f ro3  lead 
K32. AEser i t s  $la&-Lo-rclert:,e i n t ~ ~ r v a k *  %SY - X I ~ S F D f Q ~ r  
removes regfrjtor R& Eruln Q C T D * ~ ~  Leads d arid B and canaects 
leads A and I$ t . 2  t h e  COIL. delay f1X regcares,  & i s -  
coosraects lead EG from lead La, grbucntis lead j3i!C oper- 
~ k e d ) ~  s h o r t - c i r c ~ f t ~  #2%G, removes res i s tance  tSb3) bat -  
t e ry  f r o m  Lead M, connccc; res i s tance  (kZBK) grocnd t o  
lead KC%, removes grrzund Erom Lead Hi end grrruarf~ Se8d 
PL, fhc c i r c u i t  $5 now ready f o x  a new :;elecrFan, 

Xaeomifig City Trunk ipr fnfrsrmsti on T r W  caf 1s connect 
barrery  Ea lead FT, c los ing  #lFS. Kelay Fs operarcs, 
g rowds  lead TS and connects lead FC ro I ra& FD, sound- 
ing a 'buzzer, u h ~ n  tka Attendant c b u n e c t ~  gr~s tad  ro  lead  
FC- The Lsterrapter  than pl4j.cas Elaaj53t% ~ t o u n d  aa  lead 



FP, s h m t i s g  CfBS, Beley P5 r e s to r e s ,  ramaves g r ~ w c l  
from Xesd TS aad disconnect$ lead FG fram lead FD, 
s i l anc i eg  E k e  b w m r I .  itthen Eho XnEertapEeE ramieues 
groaad f t o a  lead fpl, #1ES 31s cloled and ehe cyc le  18 

\<hen r h  par ty  on a kctd Ci ty  Trunk c a t 1  disconaeccu, 
ba t t e ry  and graulnd a se  a l t e r n a t e l y  coaaecced ro  Laad Ebs 
c los ing  and $hasting @ZFSs xcspactlveXy, The oparaCf an 
f o  E ~ P Z I  a s  @zevfl3usly described,  

(Opexered: Xelaya 3% AA, AB, 

fa order: to m k e  .an r~ultgolag c a l l ,  the  ~ Z E ~ Q S S ~ ~ ~ S F  C D m Q C t i  

t o  an i d l e  City munk a s  descrfbed In 5ecELae 1,00 pora~rapfrt ,  
2, Z aad 3, tnpoa rowker ion  of rRe apera t ton  descrfbed 
&a s a ~ t f o n  ~.530,  ha ioop v i a  tho REF COIL and laads A and 
S s e i ze s  the Ge;eatraf Office.  The Atcandanr may then 
rithx;r pass Eke ~ a l l ~ d  nmbar t o  a aana&l Operator, or  
oaa rha m z r e t  d i a l  ro  extend t he  ca lk  ro e d i d  G ~ n t z a l  

Utiaa tlih Atce~dan t  dial:$ tho? des i red  nw&er, groaad i s  
c;a;nssecX:cd r;o lead @A, cXosfng #lBA, Welay Di% r;iperizEe~~ 
dfss;cana@r;r;s Ilea&& A, C and B, D fro% the W F  GOEL, caa- 
&@~fzs itads A, C ttnd J3, D Eo l eads  K a& Dlr reaper;- 
tliv&e;Jtpr aad c l a se s  #2rlff rod #lSE, ReJey SE apera t ra  
a& d t s ewnec t s  Icadb C and O from lead& X aad DB, 
ccaprttf,vaXgr, ReZay apera tes  c losas  @Pa& &a4 grrrands 
fstrd T8, 3 % ~  Laop v i a  faad A a d  B frj apeseB enr each 
pefse, Qpoa c;nr8rpLec5rsn af ia digLt, groucnd is removed 
fzm l m d  BA, opea lw  243553 and d2Oh. ReTay DB f ie r~~axas ,  

opens # ~ D A  and scmovss gractnd f r m  lead "ES. Relay BA 
redcores,  open* $lSE, dSscondecrs leads X and 3 f roa  
Leads DG aad LIE, r a s p e c t f ~ e i y ~  and connects Leads A 
and B Ee the  IEP  COIL, B ~ l o y  SE roskores and connects 
lead% C and I) t o  c h ~  REP COIL, 

3n order t o  sexease a busy or i w a r r e c t l y  diaLed con- 
rseczioa fn  che C-r;atral Office,  the Attendaat grrsudds 
Xe@d 9K, ciasing diXDl.3, Relay DB .~7pcratc4j, 5ipen;x $1 a556 
#2Aif, grounds lead T% end r e a w e s  k h s  akcrrc-eirouir; 
frm ra r f fEor  It5 and capacftar  C&* openiag Eke b o p  vfa 
leads  A and B co tha Ces t ra l  OfTfre. 

%hen gtawltltd i s  lreimaved fram lee& BK, t28B i s  opened, 
Relay DB rescaras ,  ramtves groand ftatn Eaad TS, c loses  
d l  and t2RB and ~koxc-circuits remiarrsz kt5 and eapacfcar: 
C4, ~ X o s i n g  the loop t o  che Central  Offfca,  

@porn completion of t he  operation described fa S ~ c t f o a  1 , 0 0 ,  
the Aktendanrt then gr;~uads L a d  5#, r l a s fng  $iSFt, Relay 
St4 operssterst dfscarrnects lends A aaQ B Etaat the Eft COIL 
art& comeccs nesfstox 84 across leads A. aod 8 ,  

Vbea tkre Art~ndanh dfo ls ,  &rr~und is ccnnected t;a Lead DA, 
e l a s t a g  $IDA. Reky DA operareox d f r n ~ a n ~ ~ e c t s  leads C 
&ad r(  fro^ the a E F  CQXZ, connects leads C exrd XS gs &ads 
DG and BB, respectiveiy,  and c lases  @BE and #lSE, %slay 
5E operaces end disconnects leads G rad Ei Eraat EQads M: 
aad rcsper r lue ly .  Relay DB opcsaresz grouads lead M 
and c loses  82DA and BZDC, ReXap jM: apera tes t  Gaenecta 
Esads IWP aad XN t a  leads BC and D9, re;pectfvefy, ceansccs 



reslstenc~ (f2BPj ground ra l ead  KCA, and gtouads l eads  
W and KT, She loop v i a  Le&B:i W and L V  i s  uponed an 
each pulse.  Upos totrtpLetiun uE a d i g i t ,  ground %ti removed 
Eram l e a d  DA, opening P2DE and +IDA,  Hflay DB r e s t o r e s ,  
oprar d2D.I and trDC and removes graund from lead* TS rnd 

Reray Dh r e s t o r e s ,  apsns @1SE, disconnect3 leads  DC 
and Dlt3 from leads &Y and ?LK, respec t ive ly ,  and connects 
leads iWe and KIN ea the i E P  COIL, Relay 5E r e s t o r e s  oad 
connects reeds C and f )  ra t h e  REP COfZ*. After  i t s  sfow- 
t a - r a b a s e  i n t e r v a l ,  UC r e s t o r e s ,  remaves z e f i s r a n c e  
(92BK) gsisutihd from l ead  kc&, reawes ground Erotmc feed KT 
end dfsconnecrr Leads W and from Cha %P GOXL. 

&hen fhe c a l k  has haen esrabZishadt t h e  Attendant removes 
ground fro@ lead SW, opening fTsM, After i t s  s2otniwca- 
raLsasr inCervaL, sH resitaras, removes r e h i s t o r  ft4 from 
across  l aads  A and B and cunnecEs leads  A end EC t o  the 
rnP COIL. 

lixr order ro re laas% a busy er . F a c ~ s r e c t  c o n n e c ~ i m ,  the 
ACtr&sdanc %;rouads load !&K and the aperation i s  r k  same 
as rliescrihiad Ln Sectf oa 8 $0. 

12 .GO Infarsbtiltcim Trunks 

W h n  the A t t e a d a a t  codndcES ta  an Enformt ion  TrwmIr* 
&za~ad i a  soaneceed r a  l ead  U, clasfng, I f M .  Rclay PA 
opera tes  grounds lead ELF and tricrsnttccta lead TB t a  the 
REP COIL: c l o s i n g  4L and #ZAB. Ratsy AB opera tes  and 
cfiscc*lnn@ct% lead from lead RE, The ccall on the 
Z n f a m t % o n  Trunk is extended t a  the Atl~endanr vie 
leads E and F and th* E P  cazt ,  

$ h a t ~ ! d  the Atteitdant cnrrftc.cr t o  ,r C i t y  T r ~ n k  vizilc main- 
ta l r t k i l g  confret t i on t n  art I n  forvat i nn  T'P ~ f f t k ,  tila bp@iZdC ion 
I f ;  the  s:?me aej dpsrr i  hcd i n  Seciknrr 1 X3IX fi-c t z t fomat lon  
Tsvrtk i % "c i d  t ~ y  dLFE v i a  r i  ttrric i;i 3 +cross  le,id$ E and f ,  
%:en tfte A t t ; ~ f t i ! ~ ~ ~ ~ ~ r  c i i ~ r ~ n n e c t s  from the  C"ry Trttnk, the 
trrwrar It.n is t'rte same a s  tie%r;rl id i n  Sc; r; Lr~n 1 .OD5 paragraph 
5 and Itre Attendant Ls reccnnec teJ t o  the  Inko~%atzbrr 
Trunk, 

W f 7 m  t k ~  a t tendant  dlsconncct8 from the Zxtfomatton Tmnk, 
grnund i s  rewwtc-d rri3tf: l e a d  WS), ftpcnift~f ~ I z W ,  Relay AA 
ri,,stoi-cs, remnvcs xraurtd f r o =  tcari FLF,  artd ttlscntlrte=ts 
'li*nd TR frrs:a ttsi" RE;P COIL, npenirrg $ 1  rritii 82At-3, Relay AB 
res'nt"c.; and comtnec-tf ZsstS Rtt ?n lead E'fi, The d i r ~ t f i L .  i s  
now e t  narmk. 

Vhen the  Attenbane connects  La an Owe-Dial Trunk, aper$ttyrs 
nf e kev a t  the  ~ t t e r t r t e n r ' $  ittrr".ot g r a u d a  lead PW, closxnij 
r e t a y  0b ar?d B l & l  i n  s e r i e s  Re1nv &% isper,:xtl;.s, grounds 
lead eLr ; Ind . ionnecib  i r ; d ' ~ ~  t o  i h r  REP COIL. c i o s i n Y  
and #2&t31 Reiny OD oprrarcw ~nfli toriIleCt8 Irsptg "tff anri 
t o  1 ~ a i i g  B and F v L ~ r e a i ~ E ~ r ~ B t l  &ndR' i r , r~spec t fue l iy .  Reby 
CB opera tes  and dfsr-onnec t a  lesd RP, I..rrtm Pesd Rf3,  

When t h c  Attendant d i a l s ,  the onora t ion  t s  the s;rrr~ a8 
described f n  Scctfon 10,00, pategtayh 2 *  w r c p t  L2e p w ~ s t n z  
~ O G F  L8 vLa lcar3is "4" sn.Lii9'-" ond r e s i s t o r s  El3 and R12, reapectivaXy, 

Should tho A t t e ~ d a n r :  connect t o  a CLFY Trunk wkFle main- 
~itintrrg connect ifin t o  an Out -Die1 Tn;ink tha uperot ion i s  tbtr 
same 4s desr rtbed i n  Sec=t im I fS0. The Out-Dial Tmrlk f s h r l d  
by e2W ectztss Leacfs "'.;" rradX-" ind  re8 2s t o r s  811. end R l Z  v i a  diode C K ~ .  

m e n  ttgu mr-DEp1 Trunk cal l  is answered and rewerses 
p e l a r i t y  t o  give an8wer supetwFsion, @lHE is c losed .  
Reray HE a t e r a t e s  grounds lead T3 and cirnnects lead Fn 
t o  lead "+' v a i ~  $21"[1~. end r e s i s t a t  R l l .  

When &he Attendant: d t sconner t s  Ernm tile C t r y  Yrtffik. f#Xm 
Ls opened a s  descr ibed  in Sect Lars E,UD, p a r ~ g r a p h  3, A f t e r  
f t e  s f o w - t ~ * r e l e a s e  i r s t e r ~ r l l  MD res to re9  oprns $kfME;. 
conrzcc ts; l ead  "Pvfa r e a l s t &  Rt " l a d  teed ' ' ' - ' h i s  rceistss 
R12 ta t h e  REP COIL, aab opens W2A&, Relay BE r e s t o r e s ,  d i g -  
caanects  Icacf: UZ, from Leed "+1' v i a  382fifl) bnd re?sfstor  R1Z and 
rmoves grartnd from Xcetd TS, The Attendent $29 new canne t ted  
ra the party an the 0ut-S)faj. Trunk, 



ShouXrf the caLXsld party on the  Out-DTal Trunk ditic~it~eet 
before t k r  XttenicZazE answers, the pclarity an \ends '*+" 
dtld i s  returned to nemal, OpanLna #IM[E, Relay  f& 
rest re9 discanneclta Lead &via  fi;23iZD ancZ resistor ftlt iFrm 
teed8'+*' knd remvt?s ~rolm.3 frm Zspd T5 + 

WFIen the ;AtCen&ant disconnects Prm Etla Out-Bfal fswnk, 
ground tt rrcmovard frm Srad FAX, opening rokap OD and @I&. 
Refav  ,A% restores, rernov-cr~ grnund from Tea& ILF and 
dircbnnecrs l ead  18  frm che REF COIL. opening &l and *ZIB. 
%elsy 0D restares and dLstrrt*znests leads %+" and 'L-" viis. 
reglstors R l l  and R 1 2  f r m  leads E en$ F reapsct5vetv 
iRcXeyjifS resteras @ad ~0hn+dE~3 iezar;4 RA t6 tesd RB, 3%; 
c i r n r f ~  Es f i w  at n~nnsX, 
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b) Dutgoing loep dinling wf ~h ggsrousd s e f z w t  of fiisearijant @ad,  

c) Rltngdm iawsrd with fns; tantnrrriau8 busy, 

13) Uafvcrrrrl night, axtBwQrisrg. 

@st with Tolll Diversian Adapter CB-5562 ar: equivalent, 

fl xncm.fng cnlle ta be @aswered md cxEenlSed ta ~ A B X  station 
by "Strrsat Att51~~Qant. 

g) Dial of h~ok~wirch canttrolled canoultatim and transfer 
service , 

h) OiltX~mX. 3 party ronftrmca. 

Vkaa the Gtmrra'f, Office seizes tke tru~k, battery f n  
eannactarf to  Lead +T, clasfng B1 srtd 4 2 P  CI'R'~  rrrrct '%RW *rZzlfxx$ 
JRatay S operater, cluses CfW $a ~sultf~le with #2W, f:Ixarg@s 
capiacitax Cfs and grouslba lead AG ("Gt' wLt;ng). ReXay fS 
operates, opcna #a, lfghtc lamp t, gromds lead a, a d  
cannactrt fead hP Er # I  6nd 12K. Relay X restmss ( X f  
operated) discvnnecta #1E, t;t;hl and had AD E r a  lee& -I 
esd ~afiee~ts read CFfl t o  Ieod CFO to remove Ehri Trmk 
froat the ourjolng access chattx, 

Kingiag cmrent appXie4 by ?he Centslit OEPfce vfli lead@ 
+I aad -I", closes #lV .L.t series vlth #2S arsd m s m $ s w r  
T%%, Reray V operates, lacks vla its # 2  winding, c3oser 
#XU, 8nlX trun~ferr Zeed GAI from Xesd G O  Ea kXE ~ n d  ew 
Xeads XIlG and BAT (  is rekirtos R1G), Relap U operams, 
g r a m d s  leads 2 3  and AlB, ctldnecEs f a r d  LL anb lsrxfp Z, Erjc 
"flash.kngW grozxtxd m Zeed FT, extends the 'iEla~hfag'* 
gramsf via laad FT &ad c&p&r;itarr G3 t a  1eab &a& 
canecte l~srd +!4 to te&d.-Y v i a  rek:iEFore Et3 aad Ft6, 

Kiagltng currenk Erm EentseI OffXcs @lase% fZV ila uer%ss 
vXrh #2S * Relay V operates, locks Ea $ra-d an Lictrcf FSsrt 
closes dlUI and #3k" ($a mulrfplir with #%), disr(:bnnecE:* 
Jesrd G&I ftaia lead M O  and coanertts lead CAI #E@ W 



to  leads  ARC and MT ( v i a  resSst;ar P34). Relay u o p r a E s 8 ,  
gratlzlds leada AB and f i ,  connects  tcad LL &ad l a a p  L 
ta "'Elaskfng9' graun;d on lead  f T ,  cxtsndrci t h e  "f laattf ngeT 
ground vXa lead  FT snd cepacfrtsr C3  t o  l ead  "-'*, coneacts  
taad +lit ~o l ead  - X ,  and apene t W  ( i f  opera ted) ,  RcZap 

W opera tes  and connects r e s f s t a n c e  b a r r e r y  t o  l ead  AP 
v i a  # l  and #ZK, Reley X r e s t u r e s  ( i f  cpesratsd), d i r r n n n r c t r  
4 1 E ,  # l X  and Xead AD from lead CF3,  and csnaos t s  l ead  
f:FX t o  load CFO t.@ rCmW6 the Trunk frcm the  sutgetng 
a c c e s s  c h a i a ,  

(Operated: Relays P, V ,  V and W) 

2 ,  f. A-~t~en4an.r: E9%" m d  "&ifr' rbr fng) 

When the  Arresdant  apera te5  a t runk key i n  response trr 
the f lael t fne Ifne s9gaal ,  gsntxnd 16 cannectcd ta l e a d  K&, 
c lon ing  B Z D ,  #!1C and &lE, while l eads  KB and KC guard 
a g a l a s t  c ~ ~ n e c t ? t n g  the Twrrat t o  xfsose than ORE Trunk a t  
a time a s  explained i n  the ~ Z B % C ~ % P E ~ ~ R  C P ~  the  Pos1r i i~3  
C i t ~ u i  t*  RI l a y  B upera tes ,  apene d b orrd & S W  and P ( rezag  
S map reteat ic  br;efly a t  f;S upera tee ,  but then e f t k e r  
kalds 3r rit.*r)ptratarci fram g r m n d  rsn l e a d  +'F and b r r t c r y  
on lead  -T v i a  the PC% CKT), disconnects lead  LZ and 
L & B ~  5, Fro1 lead% FT and "*" vfg capac i to r  C J ,  r:tansfar*s 
l ead  MI fsm blE and 'tea&% ARC and M T  (v in  rt?ai&trsr 
R5,S) ta Zead CAO and con&c;rls xtsafr t&scr  t ra t re ry  wfa /EB 
to k94 AB, 

Kegrap G & w r & t e r ,  Cosrste~El rre%ist%mrr.e! (1253) battery trjl 
lead JUG cauaLag the F3CITIIIN CiTT to  Zigkt  he kioyaer-reedy 
lsmp, c~'~~nizctsl lead@ A and 8 to trunk laadr sT dtttcj -5, 
r h r t p e c r i v ~ J y  {when trunk ~ o a d u c t o r  Xwp sxeeadsi 61$0 oh@, 
VTUZ wir ing  i s  aaed - see TAELE A; S;f-S?B62St-A), c-annaota 

@ 
tpads "+'* and "-" t o  la ad^ KP end $34, r e s p e c t i v e l y ,  and 
connects  teati RGA tn l ead  LK and laad At% to l e a d s  ARC 
and BAT {vfa r e s f s t o r  Rl4), Relay H opera tea  connects  
Itad 5M to Zcad IL v i a  #lIz and lead Rx tto Ecod T, 
conne t ta  r r 8 i z t a n c s  f f t l W 3  battery t o  l ead  W and resi@- 
ranee (k2T) ground t o  lead  W, Bcfapb;  and tf ( i n  
ci)mbfnation),Insert the  Posttion, Gircuft LrxEio  Ehe Trtiak. 
t o  crf p the r i a g ,  

A f t e r  i t s  s low-to-release Xgrarval dae t n  fE& arcigociated 
cap*cltor  66, V r r a t o r e t  s h i f t s  :he chafn of l eads  MI- 
f%O ta lr-txd Ml  nX the aext  Trunf, arsd opens PLW, BeJay 
U r e s t o r e s ,  a f t r r  capac l re r  CS has become t a l l y  charged, 
retrtuver; grrr.tund f r u m  l ead  T8 t a  s t o p  the h a y  fntcrrp'upter, 
disconnect% fcbd FT frcrm rrsX~sEa~lce (P23 &artery and l eads  
W4 and "+" wLa cnprtcf tor C 3  aad df srannocts  Lead +H f ro=  
load -Sut via r e s t s t a s s  RS aad SB, 

I n  instel l f iElOns where "it" %ad ''FtR" fYfrlng 2s crsrmrc6art 
ratkr~r t h n  "B" m d  "BF" (See W F E  76; 11-8,50629-&) the 
epcsatiun i s  the same SY dascriitra3 above except that 
b a t t e r y  snd grorctttd a r a  rrvez"sad an l eads  +T &ad -T, RE- 
l a y  P knlds In serfem wf th  t h e  PC b r t d g t  fn t h e  P o s f t i a a  
Circt t l t :  ss 5x1 hha cettt af "8" ' 4  "B3S" vi r in$ ,  

@iron a s ight  key 28 ops-rated and mivezs9tl a f g h t  ansiver 
s e r v f ~ e  i s  prnvidod, d i a l i n g  the &&it assigned en t rvnk 
answer from any PABX ~ t a t i a r t  f a  respaasc; t o  tha  nighr 
celL ~ i g n a t  cetiaab djtoect gt.ourzJ t a  be r ~ h r d a d  v i a  l ead  
W f ,  Gseund an lcatl Gdl, c l o s e s  $lE &ad gzomdn l e a d s  
XRI: and EAT (via r a s i s r a r  &Pi) faprzrrrr$~.ng trunk mXteh). 
Relay E o p e r a t e s ,  corrntcte 83  and 62A v i a  repear: caLl  



I 

KC to leads "+'* and '"-'h~tctlpect.lveXy, short ccircuf ts #IT", 
coaascts re~iistance fB15)  ground ra lead LK aad ground# 
Pea3 f, 

khee the call $.s atzswered, a laop is eoaneceezt aeroas 
reads add "-", clasiaa A ,  Relay A aperstoes, closes 
#lB and cannecre lead +T to lead -X vf9 repeat coil KC, 
Relay B opcrrecs, iocks-, closes iZE, transfersiearf A f  from 
8 3 ~ ~ d H 2 f t o  rkcsnrfcttarg~s ~apa~i tar67wf~tres i s torKlg+  

VIx~xx gromrit is s ~ m v e b  framt lard CAI, 9XE frr ~pefied d i d  the 
ruhar~ circuit is rmaved frm # I F ,  closing #XF in sesier~ 
with C2F. Relay F averaten, slosta d 2 D ,  and trmafsrs 
lead FT Eraan ftesd LL ra grartnd, Re1119 D ejpr~ratts* COB- 

xrects laad +T m d  x*T &3PJ the REP Gf3Xf,, ktrnd sss,stor 
RZO or "f" virfslg, fsess, T A B E  A ;  8+@30629-W) , grotmds 
2 e ~ d  A& trmsfers b a d  Uf from 4lE md lead8 ARC and 
BAT to Zed CCAO, mltchifig the call, ta the next. idXe 
'3Fzmk, md apms V arid 62F, jbfker its ~lauu*tcr-xtle&~e 
Znratvel due'te fts asrocfated capacitor C6* 13 rert~r-er 
rtnd optsat IIU, Relay U raetaress aitas caprrcitrtlr CB hies 
become Eully charged, shunre the glsfsfng cm%ect oT A, 
reapmrss groiwd Ercm lead TS to %art: tkt; burp 'Interruprmr, 
dietoanects lead Fl' fram rsaisrlmce ( k 2 j  battery Xs&d 
"-'' wfa capacftor FJr srzb dfscn~;tlects lead .-W frm Itad 
+Ha Reray IP rsmalne opaxatzd v i a  leads +1 md wT, Relay 
W r@ma.f,~s operated due ii;o its slw-ta-re Xeaae chtiracrter- 
izerictl, 

Whm facomfsrg cii23, fru amsweredl the pwty at  the 
;~rxsw~:hg iiltagim ~ a y  either: r?iior;~mect or hitiacc?. a 

ff st night  key at the Turret 2s operated and pr~derer- 
ained night answer service $a provided, leads +T aad -T 
are dfacannected frm the Truak teade which are ~eminated 
instead at ane crE the PABX sBr;tions, An incming call, 
in such instances does not cause the ~peratf~ab deacrfbed 
in Sectfane l.1 and 1.2, but merely sot lnd~ the rfnger 
of the btatfan fnatrmnt, 

If t6e ca1X f s 4lb.anctoaed by Central Of Eica befare it rati 
be answered, Xeed +'I: i s  %rounded, short: circuiting P, 
and tfngfng potential 5- removed from P 3 V  3in asrleo with 
825 aad Themiator Etl v i a  leads +T and 4"- Relay P 
~~srares, Relay V restorea, opens #XU and W sad transfers 
lead WX from # l ~ ; ,  Xsad~ ARC and BAT (reslsElnct RX4 
barrery) to lead CAG. Af tcr its slm- to-rslease interval , 
W restorea and df xc~anects reaf stnnce f # X  and t Z K j  battery 
from Iead AY, A f  tex its elm-tn-release interval due to 
i t.8 aosacf atad ~hpa~it0~7- G 8 ,  U reacarea, sekftaves gramd 
fro1 Isad Ti5 to scop the b u ~ y  Interrupter, dfaconnecta 
XeaB PY from @a, la&p 3, (extlnguishlag lamp Z.1 and leads 
LL ertd "=" vXs capacitor C3 aad dtbcannecl;?s lead iH fraa 
-Me %isr cfrcultr is rtm at nama1, 

4 ,  Clll To MBX 3XSatian 

4,l (Qpereeec5: Relay8 

T'a select the deefrsd PAirX Tine, the iltreddsrnt pr:c?.ss@s 
i s  sequsrxce the key-@+% Etut~eat c~rrespaadirrg to f e a  



rtdcr, The cb~rtectfon Ea trt3ret called Xfae ?ts eatablisketl 
via the Trunk stdtch uadex control aE Pasftion asxd 
Rsgia tef Cfrrtlitti, 

4.2 fgrlcdLine Zdlt", 

f f  the calJad Ifn+ &a g d l + ,  ehe Pssbciarod (Paoftton> 
cfrcuit connects retststenlre battery itc leasf KE. Eerrir- 
Esdce barrery vfa laad clewe C2E md @2T. Relay 'I: 
aprrstes, gsounds lasd IS aad Eranafere lead LL, from 
gromd to Jeed FH., flashing the Turrat Elas lamp a& r 
ringing sf~n9L fer the AtWwdant, Relay E avi;irates, 
lack% via its #2  winding, C~OBCS P& &ad #2P1 ~ransF~rs 
tZY f r m  Ze&& Ka rsei~i~mnre (R33) batteryt eoeneeea 
rieaistants i;W15;) growd ta l ~ d ~  t Y  and RW, dlscana~cta 
leads KP add mMi froa X68ds *'+'* arid *i-t' rssfrrrctivcly* 
eonaacts lead ZR vfjs %IT ra lcad "I" sad K~QUIXQ to lea& 
rt+ig (%%" ufring) ar rorsaecte l e a d  IR to laad f'-'t and 
gzomcf wia #IT lta lead "+" tCf'B" wjrlng). Kday I? operates 
a d  dircodaacra tesiatsqce {#2N) battery from lead KG, 
causing the Pasiefon Circuit t a  extLngttish tha keysst- 
ready l a w  anrd remove Battery f r m  lead S .  

After exteading the fncoraing c&;l eo m idle ca1X~d station, 
EM Atltendanr msy wait ustell th& called at8S;im &aiswBrt 
or he my dXscan~ect, Whers %he &ASteadanr &Lscmrzctts, 
gram& i@ rzraaved Eraas lelad W, ajparsfrng #ZR add $lG, 
nXter %tar rfm-to-reXesae interval, G resst@rt;e, EraasEerf; 
lesdr +T and IT from leaJ5ts A &ad B of PY5% Gff to the 
repearc rtoile RC, di~connsctr lead tXt: Erm Ilea& RWf. aad 
Ee&d AM X s o ~  laads MC r)nd M T  lsesist&nce (EM) battery3 . 
kftier lC tr sPw*t;o-x;.ele&ae taterval, # restaras, df semnoct;s 
t ~ d r  C and of Pas CXT frm feards sT arxQ - f ,  taspeceiueXy, 

tmvelr rcaistance (9181 battery f r m  l e d  RE, and 
dfscaanecrs lead KT frem lead T, 

by 6pcra;tPng the Turret roleese key, Bu Trunk +sJeys 
aperate or restare dusfng break in parfod. 

When tire Atte2dant diseanncats, gratmd is removea Erma 
lead W, apcn%ns?; P2D, W 1G and %1W, R ~ ; l s v  33 restores, cemcr: 
;e &eraas ledA@ +T m d  IT, ("35" end "3B1' wiri~g) camcct.tr 
P5V I i t  aeries w i t h  #25 and %cmfstor TRX, acszses leads 
VFT and -T, v i a  caparf lor GlX disconnccre rec.Estanc~ (CdSB 
and 82U) battvrp from 1eRds AR and Tt.f* After i t a  slow- 
to-refejiise fr%thf~&f, G resroras, rtf scnnrxscta resistmce 
(It2T) gzawd fradir lee& a+ dtsrtmnt~rzE~ Easrid 2CA fro% lead 
LK, dircarsasctis hart AGP, from Ieadr A%C d BAT (rr%s;fr* 
race p34) har~ery), di@~.~3il.a~~t@ %adds $34 a d  W fro= 
i e ~ d ~  "*" and "+*'$ r ~ ~ p ~ ~ t f r e l y ~  ~d d i t ~ m ~ ~ e t t  J;~~tdt 
md B af PO3 CiCY fram l.cssr?s 9-d MT, resp*ser5rrt~Xy~ After 
irr aatstw-go-reJesse intervaf, B re%tcsr%s, disrmnecta 
r~cLoEmca (BJR) battery from haif disc-tat& leadat 
G and IS *rf CKT Era1 repeat: e ~ f l  &G md disrtmect~ 
3aad U A  fxaa had LL vfn, $#it, 



resirtatace ($cX end # Z K j  bat tery  from lead AP, en t  ingu.fsh~s 
lsmp L, removes ground from lead LL and coeaoeta reaim- 
tance fa23 baccery to  Xt;ads RS;A o r  RSB via  ~ h , c  
cfrcui t  f s  nma & r  nomar, 

When the parry a t  the es;Pli?.sl skatioa answers, sirsg t r i p  
brrtt.sry via lead ZK c1ares &IT ef diEEerenttaS, r ~ l a y  T 
i a  rtppaa;.tcian &a Its B2 winding. ("E" or  *'Paf wixXng]. 
A f t e r  its slmm &a-xrcleaoa iacitrrval, T res ta tes ,  f emavel 
aratrrsd from lead TS an& transfers  lead tL fi.m lead 
(s'fZashfng" ggromd) err ground, When ths Attendant diem 
connects, rasistance b a ~ t ~ r y  f r  rcaavcd frm lead KZ 
opeaiea; #2% rnd # l  and 8 ZA a r e  ~Zased VIP leads tf+'f 

&ad "-'5 .+&lay e r e w i n s  operated due ta jtta asrocisted 
capacitor C7, Relay. A aperater,  c lases  B I B .  and maintains 
a c i rcu i t  across the Ceatrsl Office Zwp a f t e r  the 
Artendant b r  drscannectsd, %.atlay B operates, elos\r;.@ 12E ,  
cDtlaects reststance bat tery  tro te4d X f  via #LC, ated cthsrgea 
cap.srciror C?, 

ResErrrfng r Wmk key when the Attendrrnt dfrcatlaecta, 
zewveo graoad f r m  Xrod a, opeufng #Xlm atlid btG. Xfrer 
i r a  o;tw- tcr-release fnterval,  1 res tares ,  C i r s ~ a n n ~ ~ t ~  
raslstancs (#T'Lt) battery frosb &cad m, diaconrrects Iead 
KT f r m  laad T, discozr-~ec~l Ierds C an8 O o;S: F%B GET 
f t m  repeeart: c o i l  BC, &ad bfacb31t~ectrr &&ad mA f ~ ; ( 5 ~  b a d  
LL v ia  @I,&, A f ~ t z r  f ~ g  sXawbt2t*relaas~ iattervri+ G ze* 
#taresr d i s c m e e t #  h a d  KCX foua h a d  IX8 diacanzi'ct.ct# 
h a d  ACA f x ~ a  1~;8ds &RE: wd {via r e s t s to r  P%&), d5r- 
e w e e r a  3eada k 3  m b  KP Era% leads 'Lp' jrnd 'Wit* r~t* 
splzctjlueXy+ md ezarfcrrc fskada +T atnd -T fromt %eada JI 
m d  B of CKT t o  rsprarf; coiE KG, The rzmwezsarion 

Busing the canuersakfan, F operated, saiiintaina r attwt: 
@a the pulsing cnatact of  A I n  ardex: that hookrrwftctt tfashes 
or d ia l  pulses, will nat be repeated t a  the Caatral 
OZEice, Tttfa feature r i13  prevent undesired aperator 
rac4Z1 when e sonsultsrion e s t l  f s  in i t i a t ed ,  

Whrza the Central Off fee dfrcanaactat f i r r t ,  tf& 1 ~ 0 p  f s  
apemd across leads +T and -T, opeafng t l P ,  Relay P 
restorerr and opens W,  After its slaw-Eo-teleasxt LaKez.tv&l, 
W zeaturar,  dircanweta xesfatance (f  TCf battery fraoa 
lead PP, and grntfgds lead -Y (via ths  KT) CQZL sad resfs-  
tors R2D or '3" wiring) s e f z h g  tbt; Ci;ns;ral Qffics sw&p- 
Iftent, The Ceattel  Office tr.euras ground w e r  Lesb +T, 
cXr>sfn,rtg %TP. Relay P opt;satea and clor;es f l  mrf #2W,  
KeZay U oprxates. 

Wheo the FAtABX Station di .scmectr ,  the laap i a  opmad 
~ C X ~ F B  lead@ ' % ' h d  "-'5 openLng Sfl wid 82A, Wolay A 
rescores, clasee #1C md @pea@ #W, Relay C operatesj 
lockeJ md gxatmds ffad TM, Aftex it% s l o w - t o ~ r ~ l e a s s  
f ~ r e z r v o l ~  IS res taras ,  opws W2Ej md consears rcrtstrtrmce 
f$r md 92K) tsilrrary t a  lead AP, AfEer i e s  slow-ta- 
xaleaae frsttxval due t o  f t o  aeaaciared capacitor C?, E 
zeatores, opcna t X F ,  remove8 gxaund fxao Xcad T, m d  r e -  
fpmlso resistance ground frvm lead LX, Relay F restorer,  
oft~.ns #3C+ rsnd dlseomects ~ k s  laop acrosg %@ads +T md 
-T, apming P, Relay P teetorse,  Afeer f r s  s low~ra-  
t a l e r sa  ?Entervaf. due t a  its; associated capaeatear C5,  C 
reseorersr opeas. 8f2B md dli@* wci xJzmaves gram$ fxoa 



%@ads *flJi lied A%.. Re'Ily I5 retstofe@, connects P aerctss 
lj?gdr ST &rid -Tt sad disconnects resS sea:a.tca (#PD and 
#2U> battery fran leads AB and W. After ite slw-toe 
relerae fnfcrwal, W ze~taf~8, df&~aane~Es resistance 
<83. &ad P X )  bete~ry Erm lead AP, cxtilngutshes laap 
f ,  r e m v ~ 8  $tou~.zji frm Lead Lk and cruerrectr ~esL&t;lnce 
(82). fJatt;r;ry to EeeBs RSA C4t RSB via The circuf;t 
io nrsw kt% n ~ r m 1 ~  

f,Z L~c"~ol S i e a e i m t a  First 

f -2% 

W5sea t k  local p&t~;8  rSLacaane~t~; first, the I m p  is opelt~d 
aet~ts~ Zeadt '*+" 'ad "w* ' ,  ~fpening tl end Pa, Mdlay A 
restarea, closes # IC and opens P U.  Relay G operatea, 
lackti, mrS. graunrle laad TE, After f rs alrw-eu-rvXe;als,er~ 
interval, 8 raBrarer, opens $ZF, , and oonnccts rc%istance 
<#I ead $ 2 K f  battery ta Ips6 AP. Artof its e X w -  to- 
ze2eaeh interval due to f t~ assacfated capeciear C7, % 
reskaras, dJli~~bm@ct~& iead 't" m d  '"'' f ro3 repeat coil 
KC, o;pears @XF* rsmGveie &%om4 fzc .t: Jsad Tt msf lu30~86 

resistme* $rotlad Era% f e d  W. Relsy F zegtases, bpsRe 
dlC,  m3 Q15j~meetl~ the lab@ ~er08s ia%r"is +T md -Tir 
op&~%&~g P, Relay P rsrroretors, After its slaw-to-xelea8e 
intervel dw;& to fts assacktad eap~cfta?: GSr iE; restQXeSr 
opaag C2B ws$ B ~ w ,  a d  .rremver grew%$ free Xeaz-ts T?Yf mci 
Rt, Relay D res~osct8~ cT;tlif.accltsJ P across ll~sds AT wand -T 
in @s;riee wi th  resfstax Rl tri: dfrcc~ly f'%dg' w i r i ~ g ,  JtT 
ca%traJ aLfirta i s  24 vaXts3, CXgR" mc3 "83" w&rfng$ 3% Ea 
reed + m d  graund ('%*' md '%R" *~lrfng~ see 76; 
A-850629-A) a d  dferm%ctr ~aefaemre @i23) md $XU) bet- 
wry f+ew Zerxdle d8 sasd 2% 'XE the Cr.ttxal FtffP~te psxrzy 
bar noe yet dfajsomected, P re-oparrtts, ~ n d  hold8 F: 
@~@x:P%G~ EO ~&~B%B~B$Ez the )b.~Ey ia.nd%~#ti@%* 

WXzm the t:Qntt@% Offier d?lacmnaet;ar the loop $8 
Ea P 13 il feed8 +T me -T, Aelitty P rastarrrs ertd ~pms W. 

kf Eer ix;a rZm- ta~re3aieae intervril, W xearrsrree, &%is- 
conaectir; resiatrncct <$% and #ZM) ba~tb~p &em lead a, 
exrlrxguPskas Xaarp E, rlemovea @road frm lead LL aad 
conme ts reslet.ance fR2) bsttery to lead# M A  QR RSB 
vf* #2x,  T h  cfr%uj,t: ir n w  rt nokrmr2, 

5,22 

Whea ehe loerf. pare Bfocae~aoCo fftsr, the Zeog JES 
~prerlad &mars lo&&+ "~+'bnd apalng #1 HA. 
BcJtsy A restorer, ~Jcrseil bEGt and opean rSE1'B. Relap C 
ifp@r&t;est and growdo 3eisd W*, &f tar Xrr rEw*to-seXe&s~ 
gm.rttrgva1, EC rexsterea, opcna #2E, m d  raame~ts tasiar&&lif.c@ 
(PI and f2K) X.intt@ry Co! Ireteb RP, Afeer StEs %%m*ea* 
srlresrr iat*rv&L due! to f r& HBPOC~~BLEQB e@p.tiektar X.7, B 
reatma#, qens #IF, rewvea gremd frsrm X i a a l  P, an& 
+-over reartilrsncr psaunclt f r a  lead EX, KeZoy I fert@rea, 
r~prsat PIC, @peas P, ilndi disrctorraertar t%e 1 m p  rrroBa 
Ztarda +T rniS w'S, AretTay 'O rejst;orer, ;Xf e m  f rii ~Jtcrsr-to= 
nnJto&rs f n~e:-errvsX due to it@ a~$o~&&X:dd c&wctX$ar G15, C 
r+S L@r"&at, opear #2t) rnd # and rewvrs jgromd Erma 
2~315~ T X  aad A&, Relay D rerecti.er, clo~er P via bateeq  

lead +T, &a& djt~ronnsctit re&%& E+nc@ USD Elad #2U) 
Batmv Erw Xt~ds &B and m. a~1ay P ~peftaf~s &at5 clorcs 
W *  



VMR tkw Attexx4ant kyarsadr ;the digit Hsrfgrieii ta tha 
Tic mask, code ca51, or crszxference circuit, gro-d fa 
connected to llead tISb. itloslag #It, and itrsttcxy i r  connected 
ta laad q, closing #ZE and Relay %! ooperrtes Er8ttS- 
fer* lead i l * ~  f r a ~  liead ~ 3 3 ~  to lesd EX ;?[~,xspcinin& 3rt13*' asrd 
gro,,+d# 3esd IS, Relay E operates, cfo~es $1 and # 2 ~ ,  
trsnsfets leads ".t's srsnd "-" f r m  Isdtrjts X3L risd KN t o  the 
repeat, coLZ KG, grounds lards It wad KT, m d  connects 
rasirtance CRIS) gsstund ta  laads LK and KG&. Rs'f+lp I, 
operates, locks v i t  its $2 wia,rid&~g, 8Esrcsr~na~t;s fras 
%eat! ti-gv and cmnects 83X %crass leads "+" and "-" v3ts 
d t d t  C P ~  s?d repeat coil RC.  ploy P optrstea, conneekg 
l e d  +T te read -T v l s  # X i ? ,  redstox: RZfS ar T viriag 
(sea TAmE B i  R-85i3629iA) and repet& co21 RC, shtlrrts ?ire 
pula Enjlt contact af A, disconnacta striattmcr (BtE)  bsr- 
tery E w w  Xbad EGs and $Z"XIUR~B lead A&. 

Eke At;ft?~dmt; d i ~ l t m e ~ k s  Era@ the 31eC,1D, 
i* rtazrved frats laad K.A. openfag #lA and #IG. After f t a  
$lowlt;o*reXeaae g~terual, G restores, trmrfers reads rTi 
a d  -T frem 3e~1dt A sad 8 of PO% GKT to the repreat cacl 
BCr dircmrectr lrad XX frm Xegd dllrcbnirecte lead 
AiX leads &EC a d  D 1 f  Etssi&t;mce (R54) brttsryl. 
XfX;er i t s  @Xew-r~*~t30a$a hterval* H rcrrctxes, diiecavn- 
aeicts 3aada C rtnd D ef PW CKT Eram lead8 +T snd *Tr 
r@srpecrfvsl;y, u ~ m v ~ s  rrriat~ace f$lfl> brttsery Elcojjs lcsd 
W ,  *nd d%rronnaees Zeisd KT frora lea3 T, 

When the call is aamered, the polarity on Xeada "+" 
and '"--" is reversed, closing #TA. Relap X operages and 
cloa@a #I&, Relay B operates, locks, via its Pl uiading, 
opens #2f, and eonnee t io resletattce (# lC) battery tlx 
lead AP. Alter its slow- tct-release istervax, T restores, 
txansfcrs l e d  31.L frdm lead Pit rct'grouxx8 mcf xapowca 
groumd f+oa lead IS, 

6 , ~  DfaconngcE f0lpr;irated: Relays A, 'PI, D, E, F, It, 
D and W) 

3 when the lest local eonfcrence party diaeonaects. bettery 
palariry f.?i sretaracl to nrrmdr v i a  L~tads; *'+" and $'-", 

~penfng #%A. Relay A restereo, clotes IIC &nil opena;"#l~. 
Lcfay C operates, Zoska, 8nd graunds lead TMt, Agcer its 
slw-ta*r~Zease interv~l* B rescores, optne P2E, aad connects 
reairstance flbX and #2K) battery fo lead AP, After its 
slew- to-release fntezval due to its rsso~iareb copcf mtx 
C?, E res totes, apiens # X and 43F dioconaeces re$&sta~ec 
(Rl5) ground f r m  Iestd LR, ream-we ground f r m  fead# 
T fgrotrrad from the a~l&~aei@CetS rir:e~f% sdixxt$%~s L @per- 
&Wid -fa fl1~gd m d  db$cmecr;s repeat cog5 &G fram 
Xta8s "+" "-". tr 'h~n 8+0md +&@@V%d EXQI $@ad f a  
#2t gar dpened, Rsiag t resoozc~. Re3ry F rssewes, epenrr. 
@LC -8 .dSise~sun~~J;& thr Ir>op ac~#@@ la& +T and eTr 
opening P, R e t y  P reatoras, Afrax iss oXw-sa*ralcese 
fnce3cvsl ffue to tts ~rarsci&er;d oa~aeitax CS, C r@%t@=&t, 
opas h21S me? #IV, and ;emeves gzound Eram Eerds Tk4 jknd 

Ail., Relay D restores, cmnectr P aeross Xeads +T and 
4, md d%scomects rzesiarence {fZj[3. and t2lf 1 s  xmxltfp1e.e) 
b~ttery Errom leedo TH m d  A3, ReXly iG iie1~5a~ rspersfed 
due to its glw-to-reXesse ch&r@ct&rist&c~~ Relag 'f? 
eperrt%r, 



6,&2 

m e n  the parry at Central Office diipeonnecta, the leap 
tat opened tts P v ia  leads +T and -T, Relay P rerrares 
and spear W ,  kftcr its slw-to-release fnteruel, W 
rertozes, di~co~necls ses tstance [$I, and 92K) battery 
f s m  lead AP, ~xtlnguirshes lamp L, rewvas ground from 
3ead LL azd connects resfetaace fR23 bartery to lead 
KSA vvia # 2X, TEe clfrctrf t $8 now rt; nossd~ll, 

3 ,  Tie Trunk ar Godr G a z  

<Operated: Eclays 

3 % ~  operatiass is the sam rar deoczgbed La 5ectfsn A*tS,1, 

f ,Z (Operated; ReXays 01, E, P, 6, Ii, L, P, T 

m e a  the Attoadant d i a l s  a tiweer aaatfgalerd to TEE T ~ m k  
or Cod@ Galt, ground $6 eaaneehed to lead E* short 
oftcuiaing %2%, a ~ d  ground is cadfzected ta Zcad KT, Rela 
E restores, opor 12T. .nd @% c d  #$F# b m ~ f e r &  Itads "+' 
m d  '3='i S F O ~  the seperr coif RC te Xesda fP sand W, 
z@spect%vely, rc@@ves ground irm Ierrfs T %-ad KT, a d  
di~eanosots resfatanc~ (K3f) grausd f r a ~  %cads LR and 
LZA, After iEa slw-eo-release ineervrl, 5 tegtores, 
f;rca&afeto leidd 5 E  frm 2ead E*R to faad L;W( via #it, end 
r@xxlovta grrrued from Lard. IS, Relay I resmrrer, t;Xltcr,t~nects 
3 e ~ b  +T E r a  -T, rc~eving the &hmc acras~ the puf t i~rg 
contact; of A,  connects xcafstance (82M) battery ta lead 
KG, and rrmow~s ground front l e&d A%. 

Vhrn the XZtcndant cawtletes the d f g i t f  s) , batrary is 
mamatar t 2 y cannested La lead =, clcsing 41E aad 82T, 
The fo2la~ing oprrerfon is ofmflet to t ' ha~  derrrtbtd i a  
%~ctisa A-6,l, excrept that Z, i s ;  op~rated, 

7.3 A s t e n d a ~ m  COpercsted: Relags O, 6 ,  I, 
6 ,  H t  L, P, T and W S  

The @peration iiat Lke ate= as descr1Bed in Seetian k-6-2,  

When a fie Trmk or Cade Call Xr aasveEed, the pbLarfty 
o~ lead% "+" and ''I" is reversed* closing #LA+ TXsa 
falfot*tft%& j:pertir;m  it^ t%e s&%e as desrrrribcd in Scr;tftsn 
A*1;,3,  

7.5  PX9t;onrir-t;t; {ISpsr&ted; Relaye A, 8 ,  D, H, F, t, P 
and W) 

When cfty parry dfsconnects f irs&, the loop ir opened 
acrass le&ds 4-T and -T, opening $XP, Ref~y le restares 
aad opens 'ta, Af tat Xtr elm-ra-relsaes Lnterwal, W 
SS~~~GF\F?%~ Cbb$'$tCZtS ~esi&tc$ice (R3.8) battery Gu &E&d *T 
WPK ("St' m d  " 5 ~ ' '  ~ i z k s t g ) ~  dideemectr oeriatmw"ics 
<#'liG] tstsbrery from lead WP, and grounds lea& ~"rijn the 
zepeat caLX resisear R20 ar 'Ytt wbriag ( ' 'BXbaf i  '?Wi 
wising) (see TAB= iCtf H-850629-A), Befakg t;Aa C@%trsi 
Qff ica  eguip~enc, The Cercr~sJ. fSSLie# return& groand via 
fead +T, c'koslng #1P, Relap P apezaerrse a%d oZztsas 83. 
md 52W. I"it;tXay 'ta rsperiextas, The fallvifng bpc?fbtfrun j ik  
eiaf;ar to t h a ~  dssczfbed i~x Sectiars A-5-1 except that 
P vestoreas arii lhe taop is aymsd msf doe8 n ~ r :  re-apesate, 
ro W reatoKcs akortly t;trlerrsafter, 



When Tie Trmk a r  Code Ga13 party diseanncctr f i r a r ,  the 
p~fararltty on loads "*" and $"-" i s  returned t o  nomal, 
srpening #LA, Belay A res tores ,  and the EoXlwfng 
aptratiott f a  tbe rs- &a dascxfbed fa Section X-&.&l, 

1,53 -Off ice Btlsasrs 

The operatiad is En* satm 9 s  d e r a t b s d  in  Sectfa% A-6,42, 

{Operaeed; ;rd:al&ys 9, G ,  

Ea order to pbcs tke C.0,  Tzenk on "hsldt'* the At tenr la~t ;~  
~ p e r a t e s  rt hala key, cawtsin; reafttance gt*o*~*rd t o  be 
cmaecred t o  leiad &EW cZairiag blR and ra&fac4ant;e battery 
ra  ba connected to faad KE, closittg 1ZT and #2E, Relhy 3X. 

#@ speratras, Sitr~ks via i p s  $ 2  v f n d l ~ g ,  groumds lead TS s t a r t f ag  
tk busy W"crsupEer, grrcrunds lea& M ~(wla "1'bukri ng) , 
?tf required, and rshuntls Eke pd~sr ing  cont;XScE c t f  A, Re'rrr 
T cspsratea, t r ~ m f s r s  lets3 LL from WA t o  Icad F'R ~ n 8  
ground& lead IS..tl ifatiny ?Z aperpta9, clirsiell; 91 8od #2F, 
transfers leads + and "-" frrt?.a lel~17t W and t o  
repeat co i l  RC graunds h a d  T snkid air and canusracrs 
rt?eLstwcrrt ~RZ;!] ground ka! Leads LX a:td RG&. Relay 
P erarates  smd zmo"te?s resistsncze (P21) battery frm 
Laad XC, 

St6 ;P1.ttic~rrBaat m y  n w  discofisact end attend Ea t3thel 
c a l l s  by t e ~ o v i n g  grottnd f r m  lead W ,  opeaftlg bXG arnd 
fIP. Tfre fo l lwfng  operet im f r  the aaxan @a dea~ribed 
i n  Sectfan A 4 , 1 ,  

To rrt?ltecae the 6,8, %mf gram tke "iBa'ldt' can&$ rim, 
the Attendant aperrlitrs 'IRK TALK W ,  cfararltng CXG and 
#XH via  Xeeld Relay G operate#, eemrerr; r@siatafite& 
(K15) ground &ad l%ad LK, ro lea& RW, c.onfitetr8 lead At% 
to Zeada &C and M Y  [ resfrs t~nre  fR'l&) Itaa~teryI, trat~&Eers 
fssadr +T and -t fsm the repeat ceff. 3X.C ro  lead A ex1d B 
af Iirg?iE CKT, rtapectf very. Relay fi operataa, omnecra 
Xrrde G and I) t o  tbe repwe coi l  1 C ,  & r e a d s  lead KTw 
aftd c a a n e e t ~  regisZ;&qcr (91KS bat tery  t a  Zaad Kit, The 
AEEsn9nnr the4 o1seEaEc8 Twoet Relerss b y t  omqmeo~ing 
bat tery  t o  lead ICE, atttmtgng #XR, &ad gtatundir laad EEt 
&ar t  .r;irr;xsf Earltng #ZE, Relay K xlltatares, discofirnets load 
illi f r m  lead FN wia # 2 K s  reaOves $round fro% lead W, 
reiovea ground Erm AE (via "P' wf r f  ng) , i f  pcavirfad, 
and comects tee i reor  83 to rep-eat colll K;f: fE ''AS': wfxin1& 
f s  osad, Relay Er reatore#, @pear #2T m d  51 a d  $ 2 ~ ~  
c a ~ n e c t a  %art38 "+" md tt3 %bad$ KP iedd KTF rsapec* 
E-Ew*Xy, remwes zeeist;mcrt? (R15) ground fro? liE?sdr W 4txxd 
Kc&, sad remave~ grovnd f r m  leads 1 end KT, R s l ~ y  F 
reecarsr,  OL4c ma act^^ lead +5* frrarn teaa -T-# removing the 
a h a t  from acroaa rite pulo%rrg (~~negte+, of A z  and C Q ~ E C ~ S  
t e a l s t & ~ c e  f#%R) b ~ t t e x y  to  lead KG, After i ts  a t l ~ w - t ; ~ *  
ralerryit. h t e r v a i ,  "3'eeat~oea, txmsfe r s  lerd I;E, from b a d  
F'R t o  lead v i a  glt, md rsmvea ground Era% letad E4, 
The Rt teadmt m y  now extend  he C,O. Tzmk cazl a s  debi- 
crib-rd Sectforre A-4, 6 m d  7, 

5. 

see this cirquZt is &,&zed by a amrramictetJ. PA= 
atetion, grauad i r  connected rn Z e d  WZr gsowdiag 
1e.rrrrsrX;a AD md ARC, eZaa&ag #XE t ~ d  BlU Cm"3,3." %%s%w), 



%@Xay E oparstas, a2ooas 63 mct #BFx grmrfai lead T* e m *  
sects tbsiijtencre (R15) ground t o  lead LW, md cmmectr 
%@&dl '?C.'* m d  "-" to the sepe4it: cafl KC, Relay U apr- 
stera, gregn?s lasdt TS md dBt earnacts lead FT trs Irma 
L m d  lerdij L.2, am6 "-" v i a  cspacitar C3& md dfsctsonects 
Zead +M frsn -H v i a  '56siltor5 R5 md RsZsy oper- 
ate@, closes I%D+ and erm~fee?re Isad ;tZ, fzm Iesd IT to 
gromd, KeIsy D operates, caanacts realsta~ce (RL83 
EtaEtery fo l a d  +T v i a  $32, dircmecrs 4W essd 92s l~oaa 
=rags kesda +T mt3 *Tr &ad traasfert I~mp Xt* from fear5 
kr t ~ .  g:s~urtrl., 

a m  the PABX ttagltion ira emrlcgod to I@&&& "+fb& "-'I, 

a laop is elasad via lead& i*+" m d  fi-"J c&fsa%x~g CM, 
Bct;31sy A o'peracrsr ctvse;e $18 and gtemds 1trrf -T wfet 
rest&tar &2;ZfS or '"EM '%ring and sepaar go%% RC, ?ts%~%ag 
t h  Cmtr3I Office, Keisy B oper&tezr Ip~ks, wrf rtlosts 
$2gl Qhm grow& &a removed from facd GFZ, " 1 X  ia 
apaie?lli, Oaltty E restotaa lind ctsnnects l a d  CF3, 
led rm~tvfng the T m k  Erm %he ou~g~;tn& access 
e%afxt. 

The C W R E Z ~ I  OPElce ri;EtJrrtns grouad via Xaad +T, ctor&hg 
#IF  vfarrtsfstance (W18') battery, RsXq P opetsgea m d  
c2orres CX m d  $2VEW, RsZay W op~rstett, opmsr @XU, caa- 
becrg ~e@irt&@ee (13C) babtazry go b # d  AP+ rnd ~0lh~x?.ct~4 
#XP across lead% +T m d  -T via ZepbaE cail R,C a d  
r~eistot R2@ ~r '9" wiring, W,eTety V ren@a# upersted 
for @in xtatmdett iat%rwaT, due to lEl~ aa~aciatbd erpaeitor 
CB h f h  t;he call%=& party rrtrcsLv,vxr~ 5dearfEyi~g dfaliag 
& m e  * 

eke crlliw pmry Biafs r b  drcijrsd na&et, A 
eaiZwl~ Ehe puXr&$r& andx w k m  aE nbr~al, @pa& t h  loop 
&mars Xeado +T md *Tr aperalng $ l B a  apeins #ZB adid 
airsre& #1C. Ks;%sy C opi?.rata@, clfaasln; #lUI a d  wa~%dia 
l* 

Kclay P saatares, Ketfays 8 and C remain sptrroted dmitng 
pursin~ due to their slctrv-to-rcleas;e int~rval. 

kt the end eE p-rrlajtng, ope~fites, cZciscs &%E, op=rrm 
@lC and removes the s'tttmt f r m  $IPS Relay is operskeg, 
After ita slaw-to-rclrdsc int~rval, C: restare% and opens 
#XU, %a catTXag party recefvcr kdent;Epi.ng tan? far 
enorher extended interval Ln which the n e x t  digit Rust 
'be diaXsd, 

ALtes the last digit, A re-operatee, ~Tossa eke Zaep to 
the CenEraI Off ice, opens b LC and clases # X I % *  After 
fts ~ l a k i r *  Eoirefease $r  trrvaf * C r ~ ~ t a r e t ~  apaaa f ZU and 
rriem@w~s ground gram ton4 iif~ef its extended 5Lmw 
to-rcXaass fnterval , due Ea its aagaeiated capacetor C8, 
U resteras, removes grows& i r m  lgB;d TS sad sle, direan.. 

r w v ' i n g  row from Lead 'I-". CoasuXter;5,0i"t r+ *..ians- 
far' aLXe may trw be made or tho call may be rels*at:e 
tn ttra usual ~aitner, 



r;. 4 
%. Canoultltfon Call ("X**  wiring) Opercr~di: Relay A ,  g, 8 ,  

E, E, fl end W) 

The Z ~ c a i  party may f n l t i a t e  a consuLtPtirrrr calf d ~ r i t ~ g  
an  fncamfng or outgeing trunk ca l l  by d%alin;g the b ig i t  
1, provided the repeared backgrmnd b l ip  kalsttd i e  nat 
audible, Whan the dia l  pulse P s  sent,  the h o p  f r  opened 
& C ~ C I B &  leads ''4' and '* -" , @penin& $2 air& P S ,  Relay A 
EQREores, closes #16, opens 818, and grounds lead kP. 
Relap C operates, Zackr, and gsausdar lead 'IM, Vporr 
completfon of rhe dfaX pulrh, A ~e-operaires, After 
f t3 @ ~ O W -  t#*leXt?g~% i@te+vg% , TCstOrCZB , clashs @ l K  m d  
opens %lC, LeZay 'K aperates and charger eapacitar i=S, 
A f  rer tts sItw*to-release fntarval due t a  i r r  aosociated 
~ a p a ~ i L b r  G5,  G scatorear c tome # 1 1 ,  apes% # %It, and 
renovrn ground: Erm lead AP, RcXay B operates, locks, 
end eaeaeclta ~apac feor  t% no #XH. Relay fYE aperates 
on dtaicitx~rga curscnt. fxxjlm f e8  lssocfetrd capacitrrrr sjEt, 
Locks v i a  resistor Rl2, crrranecta rssistmra (RJ7) bat- 
gery t g  lead TB v ia  flE, and l trmsfers lead LL f rao 
gromd t o  Jssd RG Cresisrmcs grourrd) v ia  r e l i s t o r  Bfl, 
XEter f t s  slaw-to-rretlrir~b inErP 31a it X.raarctretr, cvmact t~  
read ;m; t o  GS v i a  $18, ~ c t  dfecromecte  cad TP~ fra4 
rcsirxtancts (R37f battery v ia  #J%, BatCsrj 0x1 lesd i=Si 
md g~tousld an lard O.fG clasas # I $ ,  %slay S operaaetx 
lack8 t o  't;ilrx;mry m Laad GXr dfiscm~a?iir~rs lasad G f  Ervm 
Je J GO, diermmsrts lead FB from lead FC, g+e#%dai Jmds 
TA, FAI W, W md m3r~, trmrfesl& 91% t o  g a m d  oa lead 
CG vXa rasfietas R E 1  and tZ@@els P%E amd #XU, R@Xay U 
operage$# leeks1 eannacta lead FT to  Xead "-'' v ia  @apseh 
I tor  C3, connects 1hat8+ii end *Ha md &sowdw te.adik: TS 
anst BE, 

Gxomd on lead TH cforss  #, nis: ag K operates md 
bF~cmnecx;@ lrsiact MG from leed GG5, bps%ia.ng #U, RaJay 
S rartorhr,  ~ m a s ~ t e  3ead GS t o  le&d 60, te-ea $temd 
from leads EFlE, EU, FAa TA ad: TXH, corneats bnrf FB t o  
Xbdd FCI amtnrgt;ia Tsrd "SXif t;o reainrmce (RT'Z) batCsry 
v i a  #IN, rtnd orranrr t3LlE md BIW, ReXay U remag-s srpatr- 
rliEttj t~ it@ &s#oeiir~ed c g i ~ ~ t ~ j t ~ ~  Gar Gram# ~ f ~ l  
Ierid 3% c'torerx #1#, Welay N apezaCeh, t t m a f s r a  the? 
r@p&t c o i l  &C" from; read +'I: iasd -T t o  lards +H gmd -R 
v ia  rexrfatorie R5 and P,b, respaetive3.y; mid coanatcra #ZU 
md *soisear RXt) acrosr Isirde +T md =Z v f s  3&1P and 
reattster W0 or "T 'hf t iag,  <ate T&Bul: Ar H*b5.0629-&), 

When ths  connultfrrg party trevrr d ia l  tune, blaXifi& 
eo-nces, Rela:* A f o l l w s  the disL ptxirs(r) rrnd when 
a t  aoma2, @pens rhib Ioap u f i  Zaada +H aad -24, clones 
BTC and apms # I B .  Ralfsg G operates nad c las r s  #XU, 
 APE^ the l a s t  puZsef a),  A re-operates, connecrr lead 
5H l a  -#, rrJor;es P l B  and opaaa $16- &Fear i e r  slaw-m- 
t a l c t r c  i a t r r v a l  d w  t o  f t s  a s r ~ ~ f $ l t e #  capacitar CS, G 
r e s w r e s  and opeas I t U ,  After its sxrcndcd a2o-w-to- 
r e Z ~ a s e  intibrva% dm ea its raroclotrd capacitor CB, U 
rerrorer  , r e e v e &  #+mad Eremi leads 2% B A& biacoaaecf: 
Xetd ET feoss Iaad "-+', rmovfng tone frosa lead 'LW, 
Ceasts1it:atfotr nsrpp nat k1ke plPca, 

f f the Siruak f a i l s  te aefmc 1 Ltak, $8-15 i$ xsoli: raw 
twnsd on ;toad I34 an3 E oanaor ra*operrteI Gram15 an 
Leaid 7%. caused grcrrudd eo be remw~d Er~rorxl XesCi Cat apei(sfn$ 
3 W e  Erlajr I rrsroxrtra, tranaferr Pea15 Lt frw ZaaB RG 
( s re i sUncr  gruuvtl) t o  gsomd oxrd opeara $%Be Rr3ay $4 
ltej9t@ktit CBSP@CI;B ftdjtd GX t o  1eiPd GO, FCmv#@ 
E F ~  leads HT, Fltf, FAS T& irsd 'j3f;H, tmaef t& Xeab fB t o  
Iteiltd FG, illad gpms #TXt, With the oipmfng of U, izhe 



csnru1.t;9tfen ~ E t e ~ p t  i# srstaed @ad the W w k  ie i n  the 
saw conditfao as BePore rhtz attempt, except U remains 
operated fo r  d-B sa;r;ands a f t e r  zaisase ab S rf,uc t o  i ts 
aasociarted cnpacftar  C8, 

2, Consu~eat lon  CaKi [fq'Yff wirf;(lj@f (Operated: LeZay X ,  E, 
-&rib W) 

IE  tbe  l a c s1  srtte%enr ate t o  be pemf  t t a d  &a eaatul t 
wigkt smexsne ar; I C,O, st&t faa  dxtrrfag the progrts;a of an 
Incasering o r  a u e g a i ~ g  c a l f ,  "f" wvfj~fng i s  subskiluted 
for norm22y conascited "K" wvfrEng aad the 0p6~431rjtcsn is 
rimilar t o  t ha t  described i n  5cc t ian  G-1 ax r sp t  fcad TXH 
is not  gsowrndgd, Therefate, Eke Selec t ion  Cas t ro l  t r a a  t s  
tba bank multtfplc a s  though i t  ware a non-ze~czic ted  
r tat iors atnd consul ta t ion  callst cats. be ctmpl@Er;d Era% ehfa 
c i r c u i t  ournard over any o ther  ava i l ak l e  Trunk &e trhe 

A, X,  eoa~kxlr;atton cart a n  be ?ggtt.rf.c t@ 8ay other 
&v&i l&Xe YrtfnR bug che Dr fgfdsZ T r w k  con not  
t b ~  t ransfer red  E e  the sccoad o r  codsultsd Yrwk, 
k t t c o p t r  t o  do so wiI2 s cou l t  Sn Eha c a l l  being 

C, A c a l l  p la ted  to anather mm'x 0.9 way af ithe 
oansul tat ias.  path w i 3  l be re lcascd  I f  the eott- 
kroJlfng st&kfon re turns  t;o the d f s t a n t  party 
on the Ef ra t  Trunk, 

KeLuttr Fa Trunk From Cunou1t;atrian (Operated: Belay8 A, 
B, u, f, F, K, M, I, P,  U and pussibty U5 

Ta r e t u rn  to t t ~  Central. DEEice canrtcctios~, thc caswo3Xlng 
pat ry  d i a l &  the JigLt I ,  afeer  khe consulked parrly dl%- 
conertcts snd a f t e r  L3 ha8 re@torri.dr Belay d f a l l m s  eke ~ 2 s e  
and, when a t  nasmal, apcns; -6 I&, cLnsra C ZC, and ground?; 
l e a6  AP. Belay C aperaLes, lacks and grounds leabsTSvf end AB* 
Upoa cosp;fieitfan o f  the Jia3 p u l s e ,  R re-opsratexr, Af t e r  
its sXo~*t2- r@tc&se  fntcrwal,  B reorores  and oprns 816, 
Af te r  i t s  slaw- to-release L ~ ~ C ~ ~ W A X  due to i t s  easac ia ted  
cbpl~ft l?Z? 69, C resEorr.r,, % t;lzjse& PljS and T ~ @ O Y P B  g ~ b u ~ d  
Erm Tradr AB, spsrring #;2# ttnd $fH, BaZsy 3: apex- 
aterr: sad C O ~ ~ E C ~ ~ B  c e p ~ c i t ~ t  CZI. tu 82Wt cfobing :2M %B 
.csppossitfa;& ta  blM, Relay M r e s t c r e s  mzinc3 t+;rrssafr.~s T c d  
LL from XG (reef scancr?. grau +d) ta l:ratwrJ, A f  tet 
S r u  s E ~ i k ; ~ t o * r e 2 r g s ~  fntcrval, K re$ tores ,  ReXcy H re- 
I E Q r s s ,  d f 8 ~ a m e e t ~  $ID m653tC5 x % % i b t r ~ ~  ~ X O Q  a-YO%% 
l eads  +T aad -T sad r ranafara  scpeet co i f  RC from leads 
+m w.il 4 4  ra lseda +T end -T via B1P an& rl;sjiss;z;tr 820 or 
$9" wiring, (see TABLE AX; tim8913629wA] I CwtraXLfn& and 
C,@, $ t x ~ g % ~ S  I3:B E ~ B B ~ C & % & ,  

3% oxturn  go C,O, party *ffr?. cmi~r~lrlred patty remralns 
"aE1F-hook'\ rha e a ~ t t o l X i ~ &  pmcy 13iaZs zhx; d i g i t  3, 
Reray A foTlows ch;e?. df rsX ;pu'Sas md when rt  nlrsjstatrl, stp%nr 
61B m d  e laeee  PIC, Thr faXlowfng ape~s t&@r t  i s  ~ % @ i X a r  
lttj t h r t  desrrfbed pref$i~lit~Iy~ except \ I & ~ X S  3 r e ~ e a s e 0 ,  Rt 
ope't'atets * 



3 ,  (8peraeed: Relaye A, 8 ,  a, E, 
F, $, M, N, P, W and possibly UI) 

To arrange r three-party confcreace a f t e r  a consul ta t fan  
has been e s  tsrblf shed. ("G" wiring provided], the con- 
EroXXing par ty  f i r s t  requrrsrs t h a t  the  consulted par ty  
re-in on the  Illar, mafntainlrrg ground ofi lead RS, Frauad 
an l ead  +l% holds E, M and N, and pk-eveets the C a n s ~ f  - 
t s t i o n  ~ l n k  gram re leas ing ,  fha conaultfnp narrw then 
i n i r l a t e t  a r e t u rn  Ito Ehe Truak 18  aart~rLtje6i Lrr S c c ~ f u ~  
C-2, excepe t h a t  K: do@@ no t  r e l e r s e ,  rtre p a i r  of  capaeftora 
f n  aterZlea uf t h  "C" wiring p ~ r m i t s  r ~ ,  th ree  way conversation,  

When the  Centrak Off ice  pa r t y  disconnects whfle Jt can- 
attliXtaEian c a l l  %s f n  progress,  t he  Zaop i s  opened across  
Xearle +"f and -T, openfne P ("B" mrnrd "&RH iwfrlssg), Ukes 
'%" and "RR" wwizi1g is  used, P is apenad when the  C.crnrra% 
Offfcrle e f t he r  swf te i~es  %lead *T fsgm ba t t e ry  t o  geolued, o:: 
t3~mrs t~es i ly  fnterrupea graiund %sad +T, TiaEay P re- 
rszrjres mrf o~wns W, Reray W rec toras ,  gsomde lard -T 
~o seS245 tb Cei.itraX OffLcc equlpzeni~: mi3 ca~aec t ; s  re-. 
@ f ~ t m c e  ?:fRXB) Itsattrzy v i a  b lP  t o  read *T, elr~tshg P. 
Refay P a p z a r e s  m d  c losea  U, Relay V ops r a t r r ,  seaeves 
s o w 6  f r a s  lead -T 0s-d c?ang.crcts flP acrara  Icadl +T w d  
-T, T b  Cat;raX Off ice  c i rcu i t :  i d  held v ia  the  ltaop 
reroar Zesdtg +T mB *5 Cn pzeveat ~eu i&e? i~u re  fro& thee and, 

" w ' " ,  opening A. The foltakting o p e ~ a t f @ ~  i s  &he game as 
descxriSsed i n  Section C-1, The! c a l l  can be returaed t o  
the  Trunk aftel; consul ?&tian by the stsw wehod, 

5 .  Transfer- (Operated: Relays A, 8,  D, E, F, f ,  M, 
R, P, W and possibly U) 

Ta t zansfer  an "Entlmiag r&lZ t o  r MZfX s t a t i w ,  the 
local. pmEy makes a carrsultation colI a s  dcrcribed Ls 
k t  ' trxat v i  i'nd then cS.ltconnccts, Wh~n the  l e c t f  p j ~ f t y  
or the con t ro l l  ing prrrty discortnsets, the laop i r  ogeeed 
across  leads &ad "-", opening O I red  i2A,  &elay A 
r e a to r a s ,  ayens b18, cXases #IS, &ad praqsds lead AP, 
k f a y  G operatea,  Aftar  i t s  nXw-tat-release i n t e rva l ,  
t3. r e s to r e s  and opens 82E and I1U ( f f aperoterl) . After 
i t s  s lw- to - r e f ea s t  i n t e rva l  due t o  i t s  ~ 6 ~ 0 c f a t e d  ca- 
pacf ror  C7, E ze s t a r e s ,  opens # I  and 82F, disconnctcts 
leads  "+" and fram r e s p r ? ~ ~  ~013,  KC, zrrrrrrves ground 
from lead T, and x e n d v ~ s  r e r i s r anee  {RfS) gram$ from 
Lead EK, A f  tsr i t s  8la%-ru-seleasa Xsttarval 
due t o  f e e  asjsociated c r p t c i t o r  GS, U r e s to r e s  ( i f  operated),  
and dlsconnectlr lead PT froa lead "t-", c loses  the f m p  
srcrasr lekdt *.M &nd -M, removes gromd f z m  leads TS & A%, 
Relay F r e s to r e s ,  opens #XG and opens the  loop serosa 
leads  +M and -M vt;? repeat  cail  RIZ, After  f t s  sltntmto- 
raXease fnrervax due t a  i t s  a s s a c i ~ t e d  r rpac f t a r  C9, C 
r e e t a r e%,  opens %XK, comtcta Xxtad llE &?a l es& G% v i r  
CISF c loa ing  5 ,  Relay S aperates,  lock@ t o  b l t r e r p  ea 
%tad CG5 c lose8  OZE* d i ~ t 4 o m e ~ t ~ )  lead Gi3 frbtn %@ad G I Z  
disconateel8 FE fxae lead FCr grauxdr Scads mH# 
["Xu uirh;ng, see TAB= AA; Hm550629-A], YE, S M ,  ARC 
md BrltT [ v ia  res i s r t s r  Rl4) md c l a se s  82H i.. olapporitiaijr 
&;a it@ $1 ~fncf$%g, Reley E OpeXd;pEes, C3rt5~1 $3. tmsd 42Fx 
e r w n d r  I tad  TT, camnects reatlatarnee (RZT) grmxlrf to  lead  

t 



XX, md COnqecf;a XeaCfs "+" mrmd ff-tX co the +e~ti38~: ~t313. W. 
R,aX&y Ff sertarss, disc~mectrti lerd TPf horn laad Gt vie 
OU, &xrnsFe~a lead 3;L, Lrw ~eairtsnce (SRTXJ g r a a d  t a r  
grotmrf, Bslry E opeziiiets, gzouaxdr 2erd TX, m6 clrsarr;s 
EBe 3Cmp sc~asa leads 4-H iead -He X,i&lay A rr;m;rai~a op~attd 
due  ti^ itca; siow-to-re%e&s cX.rsssacterist%cs, 

@he@ %he rtaasultad party fa connected to laads "+" nad "f-+', 
rz loop is cXoa;eb acrasa IleaG;~ "c" and 't-"",cloring 5x8- 
cat3 #aa Belay A apararaa asd C ~ ~ H G S  #I%, R$34y B 
opesati;ts and ~IOSFS $ Z f ,  Wbes gsmnd f s rem~ued grm~ lead 
CG, #I$ tad 81% are ~mned, Welsy g restores, epcna W I$, 
oensecr8 Xiad FLF ro lead PC, sad removes grounzf fro% lea& 
m, Ti%, T%, St%, ARC end BAT (via resfstar ~ $ 1 4 3 ,  Relay 
1 reseaEao, samavrra; #ID frm &err38511 leads +T astir3 -T, 
and traasftrs repeat coil LC: frum lead8 +M and -M to 
lhads *.f sad -T, recgectively. Consulted sad 6,0, SE&tioar 
are a m  cancrscrcd, 

f f  eontre3CTirsg prrey wtshets to traasfer the call ra tha 
ou2ted pztp, it dial8 ebi! &hit l sad discoarecrs, Whss 
tlkiE contralling psrty diacmnccta, the loop Fs ~peaed 
fltross lhitds "s-'' and "*", ~pming # f  and #ae Relay A 
EaElms gEltr dial pulse and, when ar a&-%, elehas C LC 
apEns ClR, and grow~d~ lead AP,  Relay 2: aper~reo, locks, 
rrsrd $reundt Zead Opgn campletioa of rkre dia2 palre, 
X rawopesasor * kf tcs it8 @low- ta-rea~rz interw&X, $ 
reotaresr, cL@sez #L3f  9ed opear JFIC, Bt.lsty K agarlee@ and 
&&rgea cflpacf tor G4 a &fear f ta sf w-ro-rcX~ase intc2v&l 

lee its aasaeiated capacitsr C5, G EsrE~ras~ ~ X o s ~ s  
# l B ,  sspersa #lK and smoues ground Ertw Isad AP,  Kalof 
t op~ctraees, Zaickr, and coaaectr crpacitas ~4 t t o  IgXH cl~isisg 
f 3& ,  Relay E% operatea aa diechargg cwreat frm ?Etr 

~srst)c?i&t~d cspacitcjr C5, lacks* C ~ Q S ~ J  BXH md t3K 
(mrirttaSLsl?ia& K, operated), cmaccts resilz5tmr;e (Wlf) 
battery to led TE wjta %II, arid transfer8 lead Itf, from 
ground ta laad RG resfetmce (R1E) gramd, Relry N 
aperatea, cmpceet: 61D across tche laadr +T amd -TI md 
ErmBfarr repeal c o i l  RC fsrtrn leads +T a d  -T to Xead 
tH aa& -M# rcrpectf~aly~ 

D, x n k  Rarerim 

W h r ~  Trtsak irs enhagadz IE testoras rs tfesctrribsd ia 
Sectiana A-2 a d  Bhl, l ta tr&nsfes aabaeqe~nt e~lf c 
to  her @va.ilabXe Txmks, After al-runkr have bees 
tsaed i n  zat~cioa~ all X rstleya ;raze normal end Iaad CFf 
reraishr opcz~ after Ehe 1 m e  ~~lje~tiun, cwafag busy 
Cane tb be re~urned ta 8 pazty &tte:npt?in,: a Trunk cslf, 
Ground is returned an lead RSP ar X S &  cLasing the X 
relays of oll idle I s a k ~ ,  The X r~lssya ~g)er~tc~ 1 9 ~ k  
end comect resfrtonce bott~ry to Iead CFZ. Thr i d h  
oircuita ore n m  at norm?i, 

When the CentrsZ Office ewipmnt its arranged r0 thtt 
ehc pasitive mu& conduceor I% aorma1Xy apsss and 
eafzure oE tRle e ~ d  i a  effacred by grawdiag  chat CUE- 
ducrar, "Bit mid "Elis wirjlJng rhortZd be c m ~ a c ~ e d  $a thLs 
C~.ZCW~F  ath ha^ tilt= "R" and "i?JZ." w X P ~ ~ ,  025  at- 
gogng calX,  he Ceatral ~ f f k ~ e  ewipm~sst i s  seized By 
placing grovar;t m tb.re rtsgative Trunk emductor, 

the C,O, l%ne cfrcuit i s  atrmad for lctop leefeuzrr 
wttb premoai tory buss "R'* m d  f t ~ ~ t y  wjEsZag 18 cxmneicted 
rather rhrn "El" .nd '8B" wiring. 



ATT'S ZRRS, CgNFERTPCE 
& PM Tit&, SBTIECTIQ8 Ci=K'fS, 

TYPE 40, 86 PAEX 
W-i843301*B 

(wd%bn spec%cg14y for eixrruit 1 
but may d s e  apply to later iss~ea. Reger 
50 print far appropJriate 25 k~rusa amber-1 

G m  

This c i r c u i t  was designed t o  petmZt s 'PXBX s t a rkan  ta cal l  
the  Operatar f o r  avs i s t ancs  v i a  sr non-extendible t runk,  and 
aXjCow~ r h t  sttendarse t o  access  a PAW Z&ae Met-me crsnferances 
can be arranged between s t ~ i t f a n s  only ,  a r  beltweart s t a t i o n s  snd 
C,O, Trunks. AXsa, fac t l f ty  is. provided Irtr l'rtank t r a n s f e r  by 
a PASX s t a t f o n ,  ax: connectkoa of  a Trmk t o  thks  r;%rcutC by 
an a t t e a d m t ,  

(a) Ptovf des  eon-extendlhlc i n f o m a t  fan  tstzakn 

fb) Pzs=tfdes a t e r n d ~ ~ r t :  o%zt-dk&l t runk 

( c )  Provides s f eg l a  d i g i t  a cces s  

( d 3  Provides access  c ~ n t t o l  cosmon ta B s i n g l e  group 

(@) Pravldes PBX trunk se1ect ian  c t r c u k t  

f f )  Provides Ear vat ious  camblr~attons of s1S PA131 s t a t f n n ,  
or Fba 8nu t runk c ~ ~ ) f e r e n ~ e s .  

(q) ProvZdes add-os a l l  s t a t  i oa  c o n f e r e ~ c e  c i rcuf t J 

(h) Provides f a r  Era& t n l n s f e r  by 4 P&BX s~@tia# 

( i )  Frovfdas trttitk crtftneetiloiit by a n  attendrat 

OUZ"tfNE 

%,a0 #en-&tcersdthlc Inf,  "Ztk, and C e m n  Access matrel $+%'or 
IRE. Trk. Crp, 

l,OX,T Seizure  by a MBX Staefan  

1,02 hX@ase  (FXGS. W & 3%) ('%ii or* "$3" WG,)  

1.02.1  Attenden2 Kcleases F i r s t  (apecarred: ReTteysj &* & 8 )  

1 , 0 2 , 2  FA&X Party Rereasas Frrgt  (Operated: Relays A be B) 

1.03 A l l  Trunks Busy ("Aii o r  "f4" WG,) (Uperstred: Rrtlrfe 

2,00 Attendant Wecar Z 

2 ,  Of. FXGS . r;A i% 3A ("A" o r  "B" kRG, ) 

3.053 At t endan t t s  Out-Dial Trrmk, 

3,02 PXC. ZA 

3,Ql.l Safzxjire by the Attestdsrrt 

3.02 Releare (FIG* 2k) 

3,332, Z A t  tendsnr Belca$e (Operated: Rehy  OD) 

4-00 2 Pek, 3 S m ,  Gonf, &t,, Q G m E ,  % t s .  5-8 

4,3X Seizure  and T ~ ~ T X K  i f i ~ n a f ~ r  by a PABX Strtjtrrn ( F i g s .  
d 7A) ("WX%G,) 

5,01, j  Srrilzure aE Conf. at. $1 by s PABX 5~tar; ian (Op~rqt6;azd: 
R;azJars XCJt-FCf3) 

4 , 0 X , k  Trunk Transfer by a PARX S t s t I a n  fapera tcd:  Relays 
GI, XGZ-XCBf 

4.Q1,3 S a k w r e  aE mrtP, a t ,  $2 by a PWBX Sta t i on  fOper&ted: 
Relays CT, TX, XCZ-XCB) 

1.01,J Sefaure of  C o n f ,  at, #3 by a MBX S t a t i o n  [Ope rn t~d :  
Rehys  Cl, C2, M ,  I), XC3-Xt8) 

4 .01,5 Seizure  of GorrL. a t ,  #$ Zty a PABX Qcb~faa (Oph~&btt&d: 
Relays CJt-.C3, TX, B,  XC4-XF83 



& , O X , &  Sefzwe af Caaf, Ckt, 87 by a PABR Statgas f0parated: 
Relays CZ-C6, TX, D, XC7, XC8) 

4-02.3  Se3aase of C m f .  Cfch, #& (Op&r&Ei;d; Relays O ,  %T, 
c ~ ,  a-ei3, xe2, ~ 6 3 1  

5,02,5  Release of  mrxf, Ckt, 06 (1Oparistredt Relays D, TX, 
cr, 05-cn, x~2-XCS) 

4,E2,7 Release o f  Gong, at, 88 [Operated: R h l ~ y ~  D, I%, 
El, C8, XQ-Xcl) 

B,Q2 ,fS Release o f  Ccmf. a t ,  %Z (mr&t;sd: Relays B, TX, 
C 1 ,  XCZ-XCS) 

5+@3, SeLture atrd Pru& Eranrfar by StaEit~r~a (FIG, 4A) 
("%'"k ) 



5,QZ Release of Gonf. Gkts. 81-4 {Operetcd: ReLsys O, 
rn$ G 1 - a )  

&,a0 'f. Trk., 3 Sta. ConrE. Ckt, 1Sr a n f ,  ets. 9-6 

6.01.1 Atct~~dant Connecgs a. Trunk to Conf. Ckt. # I  (Operated: 
Relays XGX-XG5 3 

6,01,3 SeiEruxre of Gonf, a t s ,  3-8 try PAEX FtaEions (Operated: 
mlays B, TX, C2, 42, XCS-XI;$) 

6,02 Release .(FIGS. 4A hr ?A> ("K" WRG,) 

I.Ol.1 SaSture rsf Conf, Q z t ,  CX by an Attendant and 
S ~ I Z E F I  af ConE, Ckts, 2-4 Dy WlfX SEatfona (Opes- 
ated: Rerays XGX-X64$  

?,O2 Releasie (FIG, &A) ["L" fijRC+) 

8,OQ 2 Trk,, 3 Sta.. or 3 Tsk., 4 Sta op ti Sxa, G m f .  Cst, 

8,431 Seizure by PAEX Stations (FZG, 5A) 

8.03,2 S~frure of Cmf. C;kt. Q2 by a FABX Station (Operated: 
&lays SSI, CB1, U2, Us) 

8,Q1,3 Seizure af fanf, Ckt, #3 by a PABX Station (~pierated: 
lZtt%eya CSB, CBX, C82, Ck35 

8,01,$ Scfrvre aE Canf, at, via TermFna1e +CTX -CTl by * 
PAM statian (Opr&;sd: Relays iSBr C B ~ - C B ~ ]  

8,01,5 Seizure aE Conf. cXzt ,  via Teminals 
by a PAEIX Statian (Qpreated: Relny 
G"i"1 ) 

B,82);"E,2 Retease of C:.ctnE. Gkr. $2 (Operated: ReXrys CSB, 
CB2, CB3, CTI, C S ,  C41) I 

8,02.4 Releare u f  (=oaf, at. vjta Tem2mls %Ti, -GT3 
{0per&tad: Relays CPI, CE2* MX-W3) 

8,02,5 Belerrse aT Wnf. at, u k  Tel~mEn$tZs Wm, -CTZ 
{Operated ; Belays CZ!, Ml-W3) 

8.03 Access Pram Turret (FIG + 5A1 

8.03,2 Attendant Cmrracts a Tcurrk m WnL. at, v k  Te,akaTt;  
K T 2 ,  -G+@ (Opecatad: &%Xiaye CYB, CAl-Mi) 

8 . M , 1  treXeeae of CaaE, Gkt .  WE (Operated: Relayo CS1, 
CBicC83 CPZ, GT2) 

8 , M V 2  Release of f=onf, a t ,  $2 (Op~rated: R Q X ~ Y S  CSB, 
C a ,  CB3, CTE, C 1 2 ,  MX) 

8 ,OS,3 Release af @nf . Cfrt . #3 COparsced t Ra%&ya CSB, 
ca3, cra, ~3-2 ,  CAI, 



&.We& Re1ea06 f ~ l F  &RE, at;, v t  Termgnbils +CT1, -=I 
f0praeed: Relays CTZ, CT2, LAI-GA3) 

9,X).f Gsrozx~, A, Z Cxraup o f  4 Liner 

9 ,QX.X  Seizure (aperated: Relay6 AX-A4, B3-83) 

9,X)X,Z ReXeaaa iOparated: ReXays 83-83) 

P,02 Graup B, 1 Group af  3 tinea 

9 ,O2 ,  J %Fgure (Operated: i%tlaya AX-&& m d  &k*B3) 

9,@2.2 Release (Operated: Relays AX-&&) 

10,OG J, Tpk,, 4 Scar Lo?, 2 Trk,, 3 o r  S Sratfaa mag, eke, 

XO,Ol Sefzwe and f ruk  Transfar by rt PAM Sratfm (FXG, 8l) 

10,01,2 Seieure oE &nE, Ckt, fZ by P SABX Statian [Opersced: 
Re%&ys X C I w X C 5  ) 

ZO,ffE,t Tra& Transfer by ia &EX Stlatfrsn (0pf;isaEcd: Refays 
El, CH, XQ-KCS) 

70.01,5 seizure ,E f2mf. by a PABX Statkon [Operated: 
R,il?X&gr CL, 2x1, XCZ1XI;S) 

10,0X,& Selrssre aE G m f ,  Ckt, 4b3 by ts PWBX Sr8CZon t~pemted: 
WcXaye $3,  TXI, Dl, CX,  C2, X63-XCSr 

10.01.5 Seizwre of C m f .  Prt. 84 by s FAEiX ?*ation (QperaEed: 
Relays 355, TXZ, 03 , GI-C2,  X f ; S ,  XC5) 

X O , M  ,I  ReXeaae af G;rnf, Ckt,  $2 (Qpeireted: EtetEays S5, 
m1, ax, cx-cs) 

10.a2,2 Keiaase aE a n f  Ckt, $3 [Operated: ReXays SS, 
TX1, Dl, Cl, C3-C9, iIC2,) 

20,02 $3 Release of COI~P.  Ckt. fib (Operated: E~f1ys 5$# 
TX%, DX, CX, C4,  C 5 ,  X 6 2 ,  XC3) 

fO.02,4 Relea~e af ConE, at:, #5 (Operated: Rerays SS, 
TXl, Dl, C3, C5, XGZ-XC4) 

X0,@2);1,5 Ect~ase of gang. CZ?ct. #I fapcratcd: iR;e%ay$ IT%,, 
nx, xca-xcs~ 

fQ,03 Access From Turret (FTG, 8A) 

l@,Ct3,1 Attendant: Cannects a Trunk ta mnf, a t ,  %3. (*rated: 
Brzlagts XCT-XCS) 

Ir[),03,f-, SeLztsril. o f  hnL, &t, #4 by a PAM Ststgaa (O&~rstad: 
B ~ X H Y ~  DL, 22, m1, m2, CX-63,  X C ~ ,  S C ~ )  

%flea& .f ReLrerase sf mnf, Fir. @5 ( ic t~ratad:  ~e%ay& ~ f t ,  
D2, TXl, M2, 61-C5) 

10,%.3 Release of Conference Ckt . if3 (O~arnted; Refaya 
zrs, 02, 1x1, 2112, cl-e3, X C G ~  x ~ 5 )  



11,82 Sef rure (FXG, 'YA) ("M" ti ''Xi;" LRG. ) 

XT.O1,1 Seizure of Conf. at, vra Tomfnals - 5 ,  -CT 
[Operated : Relays XCi-XGJ 1 

31,01,2 Sefzure a t  CanE, Ckt, vfa Termfnals K Z ,  -62 
(Operated; Relays CX, XCZ, X 6 3 $  

1X.01,J Seizure of FonC, Ck t .  via T e r r i m l s  K J ,  -C3 
(il)~erared: Relays GI, C 2 ,  X C 3 )  

l l , fS2 R e l ~ c f ~ e  (FZGI PA) ("iVrr & " N ' W G  ) 

Ll.02,2 Release of (.oaf, at, vfa  Temiaals  +GI, - CT 
[werated : Relays Cl-C3$ 

X1,02,2 Release of ConE. f%=ke. via  Trm!nals %?, -Ct2 
[Operated: Relays C2, 63, XCl) 

T1,62,3 Release of Conf, Ckt, via Terminals X 3 ,  -63 
(Opeeatcd: Reiays 6 3 *  XC1, XC2$ 

32,00 4 Sta t ion @aE, Ckc. 

12-01 Setaure (FXG. L0A3 

12.0'5.2 Seizure crE Conf, C k t ,  v f r  Temine'fs W4, 4 4  
(Operatad: Relays X64-XC75 

1 2 , O X , 2  Seizure o f  goof. m r ,  via Terirminals e 5 ,  -C5 
COpzsaced: 8e'fays XCS-YC7) 

ZZ,OX,3 Seteurs oE m n f ,  Ckt.  vfa Temfrtsls jC6, -GB 
(Operated: Relays C4, C5, XGd, XC7) 

12 -02 Release (FIG. TMl 

12.02,1 Release of Con$, C n t ,  via Tc~mfnalb 4C4, -4% 
(Operated: Relays G4167) 

12,02,2 Release af G B ~ F ,  at. via  *Irermiaals %S, -C5 
( W ~ r a t e d :  R ~ l e v *  rF-C7 @ X C 4 j  

32,02.3 Retease af ConE, Ckt. vfa Yemfristls K S ,  *Cb 
(Operated: Kefaye Cb, F3, XG4, XC53 

rL,02 -4 Release a! Cenf. Cf i i t ,  vI8,Term na15: Ki ,  -CI 
(Operated. Relays C t ,  X D - X C 6 f  

23,QO Test Eac f l f t f e s  Busy Keys 
13.01 ~ t f 3 ~  1 ti 3 ['VW "B" m ~ +  1 [ " ~ ~ r e t a :  ~ % ~ V " [ X ] ~  

13,02 FIG. $15. (@@rated: Relays XC3-X65) 

13.03 FIGS SA & xaii (vtnxbtsr ""N-QG. 3 fctpezated: Relaye XCT- 
XC7)  .f=XRCVIT O P E W I G g  

2'60 For - 
1 , O I  (Olperared t fio1iey s 

%@a the d i g i t  assigned t o  fnlEarmtian is dLalcd &a @ EItrzk 
by a PABX stet ion, ground i s coanected to t s m i n a l  AT3 By 
Link Select fan m n t r o l  N*35QZd0-A, Selection Rauriag Ck t , 
R-850687-A o r  equtvalent , c l o s i r g  TK, R E ~ Y  TIE operatas,  
connects gratmd t o  leads TAC, TU), testecitinc~ ( r e ~ i s ~ o r  I@> 
ground t o  lead WA and res is tance [BlX(Sj] ground t o  Sea4 
WX, % i s  causes the  Connector SwLtclt t o  cannect the  cs'51frtg 
party loop to  l e ~ d s  '%", *'-" slnd T. Graund on r e s t  lead 4 
 lase^ B ,  After f r a  r lw-to-operate  fnterv*I,  r e ray  B oper- 
a t e ~ ,  cannacte ground t o  lead IS  to s t a r t  the RingFnq 
I n t ~ t r u p t e r ;  2ea6 ET ( 3 2 0  XFW f Z 4 ~ h L n ~  proutnd) t o  legd L t o  
S% al the e t t ~ n d a n t  ; an& lead I K  (tfngdack tan*) t o  Zead 
'%/(",fa r e s i s t o r  R l .  d f r e r  t 5 s  se i ec i ioc  is completed ground 
Its disconnected Era= eermfaal ATY ope~sgag TK, Relay TY, 
r e s t a res ,  dfsconnarts grouad Ernm leads TAC, TLD, zedistaace 
ftasJ,lstor EX) ground from lead THA, arid res is tance [dLY,Y(L)j 
ground from fcaa E l 1  aopenirag X ( X ) ,  Rehy X(1) r e s t a t e s .  
Wlth res is tanca Ps t t e ry  Erm Position K k E .  H-850350-A c o ~ n e c t e d  
t o  lead W, tha at t~n*i&nE Operetrs the Zagarmtian Truak 
Talk Key and cannests graunit ta lead K cJ i s~ ing  A. A t  t h i s  
Eim the Pasi t ion at, connects the  attendant t o  Xesds E 
and F, Relay A operates, t ransfers  Scad L Esam Jeed FT ts 
grosnd ( s t ~ a d y  'tamp) d i s c a n n ~ c r s  ground f r m  lead ES, 
stopping the Zn;;artupter, :ransfs;rd l e a 3  '*-'* f ram lead I& w h  
r e s i s t o r  RJ. Ea Xead f v i a  #2A, ax$& csnnccts lead E t o  lead 
a+'%. t h i s  remves ringhack tone and cannects the attandanr tu 
&he ca r l ing  perty . Cotxvcrsatialz r a y  aou teke place elad tks~ 
operarLan of c i r c u i t s  2-S f s s imilar  t o  c i r c u i t  l described 



X.02 {FZGS, M & 3AS ("A'+ or "B'* WRIG,) 

J.02 , i  Attendant Rel~ases First (Operated: ReTays A 6. B) 

%en the attendartt restores the trmk key at rha cancfusfon of 
r cslt , ground Ls disconnected from lead K opening A ,  Relay 
A restores, connects graund Eo %el# IS ,  transfarsi lead "-r' 
fram lead F via #2A Ea lead XR via  resistor EL, diaccnntcts 
Slesd E Ezon terd ''+' and transfers Isad I., f roln grauqd to lea2 
Ff, ZZ'te callfdg party then releaass, disconnecrs ground froa 
Zesd T opening 8 ,  Relay B restores, discoanects ground from 
lead 23, lead FT frem lead L, lead I R  from lead '"- vvfa. 
registor EL, &ad connects tcsfstancr [ 1 2 X [ l j D  battery via 
d&@de CRX(l1 to ~ar~fnaX TRG [ A  kv;tC,) or to laad XlR Ct%'* 
mE, 3 ,  When no uttter selectfons arc in prograss, the Finder 
Gmsd H-&5028('-A or !!iisc, GO-n Gkt. M-850626-W connretg 
graund to Toad: WG clos.kn8 X(I.3 v k  diode GK1<3;3 ('2%" WG.) 
or to f eads TRI, XLR, 'R2, YW3, and YE4 Ct ' i8"  WRG, 1 ,  Re Lay 
#(%) opersccs and locks, CircuLts 2-4 rslsase in a sfmller 
mnner. Z%e c&rcu;it ie now at noraal, 

Gitcui~ apezettofi is the same as Secrk~,r>n 1,32 .I except ehgt 
kmsn relay A restares fE also opet-s relay B, 

T f  rl1 EOUT ELICU~LS 91s busyr termfnaf AT3 LB grensfsrreb 
from relay Tit to lead -4TB causing busy tnnc ta be sent Eo the 
caJlFng party &en the assig~ed d f  gf t i t  &Failed and ground 
fr conaected rta tarmfas 1 AT5, 

1E a 3ocal pstrty aligaged on s ~frty trricnk cell vjtshes 510 
rscaXl the atteedeat, con~~lt~t~t5n cs1X ba &ade 50 an ZnEnrmsl- 
t&m Trunk ss described frt Section 1 .GO. Z1-t PAM party my 
rexeaae the Enfamation Trunk and return t o  the? city can- 
nectfon or m y  transfer the call to Che Attendant- Lf the 
Xttersdanrt. is +.Q digpow of tha caTX, the PABX party fyanrps up 
go camplere the rransfst- cart4 the Cficy frafik is idr;ntif ied ta 
the Attendant h e  operatoe thrr; catcrespoaGTfng City Tct3nk key 
before restoring %be Infrttm~tion Trunk key. 'Ibe Attendant 
m y  then extend the csil wfth the keveof ie ehc Q L ~ L  mqnar. 

TU fa12 a PAM ~~r~~i~rtlr or sny o f  the ~pecia'f,  Eeatur~ cSrcr~Lt~ 
t o  ktttich the Link Citsuits have eccelss, tha Attendant operaten 
the PAX k w  and connects ground t o  laad PAX, w i t h  rasf.xttad5:e 
battery from PasiEian a t ,  H-850350-A i n  FEG. 3A, cofiaected 
Ea lead #U. rhis  closes OD, Retey OD opor&tas, connects Xesd 
t L  to lead E aE FIG, I&, lead ~ 3 ,  vie #!ZOD, ti2 laad F of I" LO, 
U, connecting the Attlcnrft3tnt% Xloop tla Line at, N-830282-;A ar 
Equivalent, 1 % ~  Atterdant receives dial tcete and can now 
use the Turret d % a l  ir the same manner as acy XC)$rBX s ~ a $ j t * j % ~  

%err ttz~ Xsltttznd~nt restores tha B& key, gramd t$ dZscanaectetf 
Erarsn lead PAX ~penin8 OD, Keky OD resrarcs, dbsconaactts Iead 
+L Erorn lead E of F L ~ ,  2, and laad -3, vis dbZOSr, from lead f 
of  FZC, 2 opening and discannerting the il~t&ndtn%'s b o p  frm 
the Xine c?trcrjit, Re circuit fs nfiw at a ~ m L .  

4,OZ,1 COptrsl trd : 

Wnferrnces must bo prearranged &&a usfng chis ctfsuit, Wlxcn 
the digit assigned ta c~nfesenc~ f s  dfaleG by any sr:ptFoa, 
gr~und fs connected co termiasl CF5 gram ~h Link Yelectfon 
mntral Cti+851426fS-A] ar S~laceion &outing at, (8-BTE268t-A) 
closing relay e. Rehy E aperste9, cannrtts ground to lead I$, 
djlrcannacts ret;istance <#TLCI) ground, and r.eststanca PJCX 
battery from tcrmfnals -1, -C1, respectively, ccmnecgs sr re- 
~Catance b r P d g ~  across temi~als KL, -Cl, closes GI via 
rasi~toz R3 and focks to charged capacftar C2 in sertes with 
battety cannrceed refilstat R9, to pruvi.de a slaw release @en 
ground is later dfsc~nnccte?d fro= relay E, Relay rF1 operates, 
eannects (steady ri~gfng) lead SR to terminal -KT ~ $ 8  capacfrxlr 
$;1 s ~ d  transfers t;es%tnel CFS fr~a E ?a CY via dkarfa a 9  



closing CF, dFsconnecting ground frm E ceasing ~ a ~ c i t a r  C2 
eo discharge. Relay GF operates,  conriocts r c s f  sfnnce (MID13 
bstrery  t o  temgnel FFR vla diode CR6, r s s r s t ance  {::"ltXClf 
ground t o  t e rmfa f .  WtC, closfag Jl?(Ci, graund tu Ieads; TLE, 
TAG, @ad res is tance (~6?sisfor  RiO) ground t o  lead THC, 
ctttlsfag zhe Cannecrar Switch t a  connect the  a t a t i o n  h o p  t a  
tsrft;I;inals X X ,  -C3 and ground t o  teminsrl TGf A f t e r  the 
se l ec t  fan Fs completed ground f s disconnected from t e m i n r l  
CFS a enfag CF. Relay CF reatore%, J i s c o m e r t s  sroFstance 
f r l D l P  b&tCery f r m  t e o i n a l  CFK, r e s i a  tsnce (YU(CI J gromd 
f ram Eeratrzal UHC apening X G I ,  ground EFUX;~ Xeads Tf-Ds TAG 
and res is tance ( r e s f s t a r  R1Q) graund Prow Zeed ZXG, Relay 
XCX r e s t a res ,  t ransfers  t e m f n a l  CER fraw res%.;r; @nee (CF) 
b t t e r y  v ia  Cfr~de CRY t o  lead AT%, tarrn4-.ial CFS Emm r t s f r t s n c a  
(t2Xc;%l via  diode R 8  and res is tance (GF) b ~ E t e r y  vt8 cfiade 
CR9, trt rmsistmce (CF) bat tery ,  AErar the FzfJfschisrgo 05 
eape t l t a r  f:2 re ley E rcs lares ,  d i s c a n ~ e c t s  Xeed SR Erdtm termins2 
X X ,  greund f rm liead XS, ground v3a rasiheor R3 Erm EZCX, 
the res is tance bridge f r ~ 1  termiinals W l ,  4 1 ,  caanects Eer- 
minaJc iG1, -GI Ea $ 1 ~ 1 ,  #261 respectivbly, t o  t h e  other  
coaEcrcnce c i r c u f t s  holdfng GI via the s t a t i o n  loop and t r ans fe r s  
lxatrery almn%cted resfsear fi9 i n  se r fas  with cspplcitar C2 
ftam E t o  gmurtd t o  res tarn  capsci tar  G t  to the  charged condf- 
t i a d ,  I f  the s t a t b n  party LnPends t o  f n f t t r t a  a purely Xacal 
canference, th% appiied rhgback Enne and bridge af  #lGX avd 
r"c?@fstor X4 a r e  pureXy incrdental,  the only e f f e c t  being t' i c i t  
Z:ha 'Ls r~a r  hoPbs Krhe LZE~ Cfrrtsft during the  period tt tat  E 2s 
omsered, even U the callLag pasty shauJd d f  aconrzetct , Can- 
ver;sarion rciag n w  take place, 

X f   he stst ion party having been caanected t b  ir lef t y  &rank 
dasfras  t a  lace the trunk an confercnca, ssswnalng r e s i s t a ~ c e  
( r eg i to r  ESP bsr tery  i s  comeectd to  r e w l a a I  rCX intttestlnp, 
Wnf, Ckt, #1. f s  i d l e ,  rorsnec%iss.t.l EQ &he$ efrcuIE. 315 establbshsd 
by =king a cansultatfan r e f l  &&cehy &nf, i%t. $?I ~ e i e ~ d  
nrirf qp,frareS the  ssme bs Set t ion 4,O1.2 extopt a s  fo21md: 

Ttrr setsfsl;&rrca Zsrfdge 31s essen t i a l  t o  $Eve o f f  -hwk rupervi s i a n  
tha t  &he trunk f;an be t ransferred t o  conference, Sfatzs 

only Cane, C k t ,  $1 L s  equipped f o  provide &his brid s ,  the 
rfn bsck Cons feature  provides posi t lve  fdcnr i f l r&tf ;n  L'ult the 
raafera tce  l l n s  b s h g  oefred 1s l i n e  1.  P116X user. can ehsre- 
fare be ins t ructed t o  attempt a f r u ~ h  ttranafer a a l y  Men  fhFs 
goace is iseazd upan placing a conslzlbstian cal l  go c o ~ f e r a n c a ,  
and t o  eiFEezt Eke t ~ a n ~ f e r  by banging wtp kaediateXy vpun 
k e a r h g  t h i e  i d ~ n r f f i c a r k a ~ ~  '3ht~ arrvtdds l o s s  c~f a traak caXl 

*ich w i l l  occur i f  trplnsfer is acrmptttd oe  eonkernme U w r  
2-8, o r  aEter the res is tance brfdge is opcned on 33Cm 1 by 
re lease  af  E ,  Since! the  conversa~iod perh betwon mfetc?c1ca 
l ine  I and the semaiafng 7 l i n e s  is opened durfvsy applfccrrt%@ri 
of ringbeck tona, %o possLbflfty cxFsts @f thks tone being 
heard Upon ~ e i a u r a  of l i n ~ f  2-8, 

&en 8 trunk is t ransrerred to conference Tine t i;n EMS 
wnner ,  the connector switch rrzeases and the  Eruzlk swLtcXt 
establ ishes  a new connectfan t o  leads K T  and *C1, f n  
addfxtlion the trunk connects a mamrtntgry grw-4 frr t:emi-alt 
TAX closing TX; TX aperaces and Eeverses ba t t e ry  to leads  SG1 
and -CIS and thereby h o l d s  the trunk; TX a i s a  discomnect;s 
feed SB from terminal WT, ra ther  Ertari what, r e l a y  E r e s t a r e a ,  
and locks t o  gromd on tonnfnar TC1, The t r ans fe r  is camw 
pleted atrd convcrs~t iorr  may nBw take p h c e ,  

Gonferenee ~ L ~ Q E J .  218 a r e  temfnatied on swltcbcs sr&&;t* on 
@ tap& nul t ipxc,  Vfth a ckty trunk connected t o  C J D ~ ,  
at. $1 and the  d i p i t  a s s i p e d  t o  c a n f e r ~ n c e  f s  Oh1r~t.d fr~tsn 
m y  PAEX s ta tban E;Gound ira ccmmectt?d t o  tennraaI  CFS cloa&g 
CF + Relay CF operates,  connects gr~zunrf to l e r d s  TEB, TAF rrd 
TRF which operates rhe findel m i  tch s ? l o ~ t e r  of fha c&llkag 
f ink and consequently marks &ha a1lor;ter bask muZttpJEe 
associated vLth the  ~lum2er  the ceXlfng l i n e ,  CE slsrt c+%- 
aec t s  graund t a  tesminal AR2 r l a s tng  D2KC2 sad operates  the 
a x l a t t e r  of the Conference Link Switch, Tnfd causes %ha ear* 
respandkng L i f t s  i n  the ca~Eersnce  swfrch ta be oper t ted,  
i n  the finder.  h e  eanferancc s r l t c h  operarer and eonaec~?tha 
loop a f  the c ~ l l i a g  ILne ED Xeads .".C2, -C2 r;ltslsfng S;-t, Relay 
f=;? operates,  connects t e m f n r l s  N2* -62 t o  the orheit eonfcr- 
ence c f r c u i t s  v i a  capacfrors C3ii and C3B r e & p c t i w e l y  connacrs 
ground t o  tarrntnrl TCZ (marking the eafli.%g i i . a n b s ~ ~ ! ,  ~ n d  
connects r c s  %stance ( r e s i r  t a r  %ti) gcound :r terminal W 
holdfag the tens  and ungts r e t y s  operated f n  &he *nferentze 
Switch, and c l a ses  El, After f e s  slow-la-aperate in t e rua2  
re lay i, operates and t r ans fe r s  eeminal  f C 1  from fZXX ro  $ 1 ~  
rocking Et. A f  t e r  the se lec t fan  f s  complered q:armci lts discon- 
nected from t ~ m f n s s t  CFS opening CE. Relsy CF restrrree,  
v.Xircanrxect;s &road  from 'Leads TLD, TAP, mt;, aperss XG2 and 
discongects groznd f rom termfnal ARZ . KeJtey X a  rerstrsrea, 
mnuerss t faa  m y  now tglke place, 



arstion gromd %a canneoted co tem71nal CES tlbsing CF, 
Relay CF operstea, candecls ~fraund ro EesJs "F* TAF, TRF, 
temin&l AR3 and closes f2X63 ,  This causes the CrJnfarance 
Switch tc connect the aEat;i.c"n party loap tto terainals W3,  
-63 ciasing 63. R~lsy GJ operates, eannedtl terminals %3, 
4 3  v i ~  cayacitars MA, Cb8, respectively to the other 
canLerence circuits , gsaund to &ern; f oa X f 63, end ra~istance 
(resfstor R7)  grournd to tsmfnal LK3, Xftar the srZecrLoa 
i s  complete@, gruulnd is disconnectad frr>;rrt tamin81 CFS apeaing 
GF- Relay C f  restores, dlsconnacts ground Prcn leads TW, TAF, 
W and termgnial AK3 openfng XC3, Reley XC3 rea tares. 
Eonversatian may aow tske ~Zacft* 

tire dig& easf r5;ned .to" cttnf~re~ice i s  dfrled by a PAZX 
%t&t%aa ground %s connacted to ternma1 CFS clns in& CF. 
%eXay CF operates, connects graund &a leads I'ID, TAF, TRF and 
Eermfnal AR4,  closing 42XGt, "&is caubal the Canfarens@ 
Suftch to connect tha scation party loop to temfnaXs N4 
4% closing C4.  Relay C4 operates, eon.lects tr~ffiala tCb, 
4% via capacitors CSA, C58 respactlveiy to rha other canfar- 
8nce c ksctxf ts , ground to e erwXw3. TC4 and ras is trvce (rrzs?ts tor 
R7) ground ta ter33tfnaX W3. After rke selcctfo~ Ls completed 
graund is disconnected tsm&nal CFS opening CF. K ~ l r y  
CF restore%, dfsc~nnects gcomd from leads ItD, TAF, P\F and 
LtettmLmX kR4 opntng X G ,  Wlay XC4 zearores , d:oatwrtr&btion 
m y  nw fake: place, 

tfrS01,fj COper~*+*rf : 

men X:he dfgtt rsaigaed to rctnforenc~ fr  dielad By a aA%X 
~ t & t i o % ,  giauad Is cannected to termfntzl CF3 ctasIrtg CF- 
Ke-fxtp CF operares, grtztunds Jseds TLD, TXF, TKF and hermkmJ, 
ME ctastrrg #2XCS, This causes the Confect =ce $idtech to 
~Qrnnect &ha ril;atkon Percy loop to termkrrtallz +GS, -C5,  e%osfn;rrrg 
C15. Relay CS oper.ikte~(, c~tinects temf~tzls 443,  -69 vie 
rgpacftcra C25&, CZSB, respectfveZy, ta thz atker canfertnce 
cgreuf f s, ground to tcrmfml TC4 and rests tanca [resis tar 
825)  reand go temLna3 D, After tho seleetf~n 5% campletcd 
proun! i r  diaeonnec~ed from tarmfnrl CFS opeiling CP. Relsy 
CF restores, dfscorrnect;s ground grow laads fLD, TAP, mP a d  
ternfa&% idR5 o enfng XCf. Rel&y XGS rescores. C~n~~r~attafl 
1..y now take pe.t.. 

*en tho digit asaigned to canference is dialed by a FABX 
starion, ground is connected to temfnai CFS closing CF. 
Reray Cs" operates, connects ground to Zesds TLD, TAF, €iW and 
teminal AR6 closing diZXC3, TflLa causes the Canfetence 
switch ro connect tits sEat%rSn party loap to termLarals 6 6 ,  
*C6 ciasing Cb, Relay Gb operates, connect& teminals N15, 
-Cb via capacitors Cl6A, 616B, respectively, to the ozher 
canference cfrrzufts, ground to termfnal FG6, end rasfsrrrncc 
{resistor K27) grwand to xtiisrztsfnax LK6, After the selecttLon 
is compXetad, groan4 is dfsconnected frm termlinal GFS 
opening CF, ReLay C5 restores, dtsconvzcrs groaad Prm 3-de 
TUJ, T M ,  IXIRF, tamgnal PcRd opening X66. Relay XCh re%taz~s, 
Conversation m y  aa-8 taka placrt, 

13,0i,8 Seizure of Conf, at, BY hv a P A a  Star;im <*emtad: 

%an rho digit assigneE to canference i s  dfated by a PAM 
station, graund fs conaestcr? to tetminr'*l CE"S tTaain~f W ,  
ReXay CF operat*$, connects ground ~o jteadc TLI.3, T&F, TRF and 
texlntinal AR7 closing f 2 X C 7 ,  %Z.tfs caascs the Confere~ce Ssrftch 
to connect tha statlan party loop ta terminals W7, -67, 
cXas?tag C7, Relay C7 operates, connects terminals %7, -# 7 
v h  C~P&~&FQCS C17&, C l J B  respectLve%y, to Eke ather crmE6r@nt@ 
circuits, gr.l;t~rtd to tormtnal T C l  end rasi stsnse (resiatos R283 
groand to termfnal 1;K3 kf ~ e r  the selection le cmplereb, 
grotrnd Zs disco.stnectcd from temfnal GFS opening CF, Reby 
CI resCalf&s, iEf?t~coaa~cts &ratfad from leads TID, TAF, 3Y.F &ad 
tararirtxsl AR7 apaning XC7, Reray XC7 restaras. mnverd&t$an 
mv aow take place. 

&en r h ~  digit assiecd to coefereace is dgaled by a PABX 
rstat?o_cstn, ground fs connected tcx ternin&% CFS cxasjtng GF, Weray 
CP o grates connect% ground to ileads T'ISs, TAF, TRF and E@r=+ 

ARB efnstng OZXC8. %is csuaes the Qafrrencs Suit& 
to connect the acaefon pstty loop to teminara SC8, -68 
riosing C8, Relay CB aper~tes, connects termXas?t@ We, 4% 
via capecktors ClBk, ClBP, respectfveXy ta khe &thee coq- 
Earence circufts, ground to temlnab T68, resistance fsesis- 
toe R29) ground ro rarmLnal LR8, resf-starrce (#mC8)  kat- 
tery Zrom tezlmitxaf TRG, After the selection fs e~mpietcxl, 
ground frj dlsconaecrod fro% temfinaf C f S  opening CF, Relay 6F 



restores, df~cunneets gzomd fron leads TLD, TAP, TRF and 
tenminis1 IRK8 apenfng XC.8, frtelvp XCB restores and transEers 
teratf.nal CFS from resistance [CF) battery to tetminal CER, 
atin4 lead ATB. mnrrersati3n m y  naw taka pXact?, 
4,02 Stelease (FIGS, SA b 7A) ("#" WRG,) 
4,02,1 Release, oE CrjnE, a t ,  @2 [Oparat~d: Relays D, TK, C i - ~ 8 ,  
mnf. C k i a ,  1-8 r~lcgae ei: random when cann2cf;ed to PAEX 
ststians , however , &en tknf, a t .  #I is connected to a CLty 
Trtmnk fry s i3ABX stat fan ar an Attendant, Canf , CZci;s * $1 fr 
held indefinitely or ttncfl the last i$AB.?jt station rereass8 m 
Carf, Gkts. 2-8,  For the sqke af cl~tity C~nf, Ckts, $218 
wfZl release segttentially a d  Conf, ckt, #l vLZ1 release hst 
as desergfsed below, The party cannecte2 ta temfnajis K2, 
-C2 hangs up and arena the loop to 62 opening 62. Xebay CZ 
restores , disc9nnects tsrmrnala K 2 ,  -C2, vjta capereftar CM, 
C3&, resp@ctfvrislg, from the orhar Ganf , &ts., ground F+om 
Earafn8'Z TC2, resistonce f resf s tor Rlj I ground from tszor$w2 
US, red conneets rrisslfstance (tWG2). battery to lead TRG vXa 
dfade CRS. Jche Finder Cmrd at. ft-850780-A ar Wfsc. 
a k g ,  W*6506ZtS-A cor,nects ground ta lead l%+G clesfng 'KC2 v ia  
%!tad@ CR3, Rsky XC2 operatea lsrks , cenfiects resi stance 
(t2Sr62) battery to terminal B R ~ ,  snd teansfers terminal GFS 
from temfrsirX CFR stmi Isad A3i"3?1 ta resistdace fCF) battery, 
%a cfreuit is noru ar nomal. 

5.Q2-2 Release of Gmf. a t ,  $3 (Operated: Wlays D, kX, 

%@ arEg cennected to terra?laaXs K 3 ,  - C3 hangs UP a n ~  opens 
ma fw to C2 u~entng  CZ. Relay C2 restores. diseonneets 
remf=a!s K2. -c2 via caparirors C4A. UIB, renpectfvefy, from 
the othr* CortE, Ckts, grouxid fyor.: tsraLnaX TC3, res;iscencret 
frssistor R7) grauad fro% termfftal LW and clases XC3 vf-a 
d&ede CR4. Rsky #C3 oper&ters, XocLa an& coitrxects resirtaace 
(#2XC3) battery to terminal WR3, The cfrsd.e f~ aow aE 
aarmt, , 

6,Q2,3 ReXesae o;E Conf, CKZ. IFIC {Operated: Rebps D, TX, 

%a rtatfos party r;uaaecrred t\~t earninaka 6, -6% bangs up and 
omas the hop to C4 opnfng EX. ReZay 65 restores, dgscaa- 
%err@ tarrxr$nals +CS, 4% via cawrZtore T5A, ClSB rttspectfv~ly* 
Zrm rhb otker B n E ,  Ckes, , gtat;rnil from temLn&Z TC4 retl;&s- 
tams (resistor R8) ground frem temx~iixtl LRG, and crases 
XC& vita djode CR5. Ee1ay XGb opentttt , larks and ronnector 
rc~ist&aca [#2XiC3i) battery *a temirxsrl AR4, TXre tircuft %a 
m at n e m l ,  

%*a stat %on par ty ~anne~ted Eft terminals K 5 ,  -G3 hangs up 
and opens t he  loop to CS opening e4, Relay CS reswres, 
dfscot~nects terminals -5 ,  -65 v t r  capacftors CT5A, C I S 8  
r~spectively fram t:he ather ConS, Fkts,, gromd frm %sm$naT 
TC5 resiszance (reskstor R24) grand from terminal 1x5 
and closes XCS vfa dfode a 2 3 .  Relay XCZ operatas, loAks, 
and canitects t-eskstance CdF2X55 5 battery to ternindl ARS, 
The circcft fs now at: normal, 

fie stetian perty connected to termfnals Wd, -66 hangs up 
and opens Cks loop to C6, opening CS, Relay C6 restnrea, dks- 
connects tetmlnals XB, -Cij v f a  ccaparcfrors ClGA, 626B sespae- 
tiveXy, from the  orhcr Conf. Ctrcuiea, geatxrtd f s m  temfm2 
TC6, resistance (resfstor R27) ground from tetmfnal M6, and 
closes XCG via diode 6;R.2Ea Relay X 6 6  apetatas, racks m d  
eonaects resfs tance CX2XC63 to Earmi n&l A M ,  She circuit 
its now at norml. 

%re stath party sonnecteif to temiaals K7, -C7 Itang;9 up 
and opeas the loop to C 7 ,  oaening 67, Relay C7 rwstorE8, 
disconnects temimlsls N7, 4 7  v b  eapacitars C17A, C12E 
r~apectively, from the other anL, Ckts, , ground frum 
termfnaX ICY, reslscance (resit tar RZB] ground fron Eem?taat 
rX7 and closes XC7 vfa dZo& CR29, Relay X 6 7  operates, 
reeks and connects resistance \ ~ 2 x C ? )  battery to ter"xxtiw% 
kR7, 

6 .02 .7  Release rsf Carr~, (Op@r*xted; Kekys D, TX, 

TIxe statioa pasty connected tu terminals X S ,  4 8  banga up 
laxxd opana t h e  loop ta C.8 ~pening C8, Eelay r"8 restoras, 
discennects tertindls W8,  -C8 via capacitors C18A, Cl8B 
respect FveTy, f ram the othesConf , Ckzs = , ground from t@mZna'S, 
TG8, rosistaaca lresistot R29) grouild frm terminal LK8, 
closes XCR via &fade m39, &ad opens ZX; ,  R e k y  XC8 alperrtes, 
locks snd tannects resistance (x<ZXt;Bj &artery to termfnal 
AK8. The cfrrttl t is no% at norml, 



4,432.8 Release of GonE, a t ,  $1 fOpetated: ReXays a, ax, 

Relay "SX restores, reetaring oattery pollar~~y c a  xaortwt 
wkfeh releases the city trunk sonqected ta termiw2s -%I, 
-Fl, The C i t y  Trunk refeases, disconnects g r o d  Prm 
terminal TC1 agenina D, and opens the laog to temfnaXs 
%I,  -CIS cpankng C1, Re19y C1 restores, and dfacannecgs 
terminals K1, -GI Era the other Canf , Gkrs.  RE^ D rem 
srores. transfers terminal TC1 fro3 resistance (rtD7 bat* 
tezy to resistance (resistor R5) tattory and clases XC1, 
Relay Xt1 aperatas, lacks, trenelers rerninaf GFR frcm lead 
ATE ta resfstsnie (CF) Settery via diode CRY, and thmmift&l 
CFS from reofstance (CF) battery to resiatence (E) and [#ZXCg 
vfrjt dirrcfe CR8) batCat*ies, 3 3 % ~  circuit is naw &re: norml. 

FircuLt nper~rfen as the same 8 s  described Sn SrctTans 4,0X,l 
throtl h 4.01.4 except ehac &an relav It3 r~sECJlteP fE 8Xs0 
rranshrs terminal EFS fcom resfatan& (CF) bateerr to lea8 
.*fB and tet-miml CFR, also Cynf, &r;s. 14-8 ere wtLtteb. 

5.02 5- (FJ;G.. &) ('":"wfft;* 1 

5,02.5. (Operated: EeZays D, TX, 

~f~cuit operation f~ the ssmc 8% descrfbed fn S a ~ r  fans 4,62-f 
through 4,02,3 and 4 .a32 -8  erxcepr E?ta t ,  whrn rellsy t:& te,atores 
it aloljr opens relay and ConP {'kt%+ 5-9  &re ozftted, 

6,OQ 2 Trtrr.. 3 Stt.-s- 

&,OX A-F-mrrer {fXGB, &A & 7A) ( l i 'Kef W,) 

ti,@%,% --- G ~ t s ,  s f  

k ts, 3k paref m y  be cannected to ~ O R E .  @Ck, $1 by WZEy of th6 
Attendantf s keyset and Rcgfizter A S  follows, W f I e  ecanected 
to  a City Trunk, the Attendant diazs the Saccrass dggit aod 

gromd fs connected to terninax F a  frm Turret RQ frtar 
H-850627-1. or Select ion Routing at. H-859687-A ~fosln@ 
CP via diode CR7. Relay CF operstes, closes D v*2a diode 
CR6, connecE8 resistance ftXXCl) ground to termZnaX LFK, 
g~aund to leads TLD, TAC and resfstance [resfstar KXO) 
ground to lead DE, %his connects the Trunk Switch 
with the trunk part$ Xoap ta terninslg K1, -CZ cZos%ng C2, 
and connects grawd to terminal TF1, After i t s  slm-to* 
opixrata interv.srX, relay D aperatss, transfers t&mf~lt TCx 
from battery cnnaocted resistor RS Eo 83D locking D, ReXey 
Cf operaees, connects terftLnaf s KT, -CL to the ocher Conf . 
C k t s , ,  and transfers terminal FPS gram resistance 82, end 
#2XC% via diode LRB) brteries to riafstance (CT u k  cltfode 
G W  arsd t2XCZ vXa diode CRB) batter fes, Af ser the selectbn 
fs cumplsted , growd is dfiscannec~ad from tamiml CFR opankng 
CF. Relay CF resEores, disconnects resfsEance (#X;XGZ) gram4 
from tsrmfnai M G ,  apettLng XCL, gratltld from iearfs T M ,  TA6 aad 
resistance (resistor RlOj grauad Erwm lead THC, KaJsy Wk 
reorores transfere termiml CFR frofa resist&ns;r (CF) battery 
w2a died;  E'R7 to l e a d  BTB, end tlernnflnel GFS from resfgtane~ 
(M2X63 v$& diode GR8, CF v&& dioci~ C&9) b&tE~rfeg to resir 
tame (CF) battery. Conwersatf on m y  now take pi&ce, 

Men the dPgft assigned ro conference is d%aled by a XSAW 
atsrtlian, grrjlmd i s  sonnezted to kerminal GFS cXosEftg CF, 
Relay CF operates, ccsaaects &ro*znrf: to trmfnel W c2at Zag 
% 2 X Q ,  and lead% TEB, TAY, TM, mLs causes E ~ E  e?nferenee 
Switch to connect the Pkex ~tacion Laag go kemia&&s +GZ, 
-422 clCor Lng C 2 ,  Relay 62 oprextctes, canaecrs rrsmiaa%s X 2 ,  
-C2 vie capacttors C3A aad CiS*resprttiwe2y, ~o the other 
Eonf, %tan, &round to termixial TGJ, sesistartce [reelstar 
R611 ground to terninax M2, end cfoseg a. Relay YX apteratea 
end reveraes bstrsry palarfry across termfttals Kl sad 4% 
far answer supervis f nn after e h ~  select ioh 3 5 rmpicrsd, 
grauod Ps dfwcetnrrect;ed Erom termiml CPS opening GY= R&%&y 
CF restaras, d fsconnetts grottad from te3:mXt~a'X, AR2 apeai nsg 
XC2,  and ground fro% iaads TI&, TAF, end T W ,  Rgllsy XC2 
restores and disconnects resistance (OZXC'2)  batte~y fram 
temiml AR2, Gonversat%an m y  now take place, 

C%r,xrs;uit operstion is; ghrt: game as desatfbadt la $ecc3tbns 4,0%,& 
through $,0.l.9, 



(Operated: Relays D, TX, 

Gfrcarfr, operaZ3ioln is cht $airre a% Section 4 , 0 2 .  

7,OS Ac~rss , .  f r m  (FIG. 4A) ("t" MRG) 

Circui t  omni t ion  f-6 the $a= a8 doserfbed Ln SecESm 6,O3 .I, 
6,a1,2, 4,01,4 and 4,01,5 except that  whoa r e h y  XC4 rescares 
i t  a l s o  t r ans fe r s  t e m i n ~ l  CFS frnm rcsf stance (FF) b t . t e r y  
Ea lead CFJ aad termfnal CF%,al~a Conf . fits. 518 a r t  
mi t t s d  . 

7.02,3, &%rase of Gonf, e t d .  1-6 (Operated: Rellays O, TX, 

Gircwit opetatiba is the #am a s  descrfbad in SecLfctns $*132,1 
rhrough 4 ,02,3 end 4,02,$ except tha t  when re lay C.4 r e s to res  
it a l s o  apens re3a.a TX and Canf. Ckts, 5-8 a r e  omfttcd. 

aaTers?rrces must. be prearranged when usin& t h  %a c i r e u f t ,  
%en  he r?lkg$&t: assigned Ea ckrlrfarensle is dfaled by any PABX 
8rat%oas ggromd is connected t o  termfael CP% from the Link 
Salaetfon CanrszlrI H-850260-A o r  Selection Routfag Fkr, H- 
535a687-A o r  Equfvaleat c),osltng CPS, Reray CFS op;extmtres, 
connects g r ~ u n d  t o  leads TW, TRF, TAF, tezsLa~Z AP2, cSosin& 
OXGAZ, resfseaace (resfeTor Rll) ~raund 2a r e m i n a l  %-Ktl 
dircsonnrscts _e@ais tsno~ f$2W1-+!2m3 Ln mttslttpLe via d~urfe mZO* 
CRTZ rerjpactfv@ly) hatcsry from term$=% TRC, aizd cX~s;ets CV. 
mi% causes rbc Conference P+~iech t a  connect Ehe WBX s t a t i e n s  
Taap t o  t e m i n a l s  W l ,  - G I ,  clo8Lng CXJI, KeXay opetratrea, 
Tmktl r a  charged capiacitor C32 %a serges ~ 5 t h  f26W &a prav&de 
rt sXw releas& &en CM i a  iatt;ar "paned by r r s ros ie& C Q ~ ~ I I I  6PS 

or CFR a s  required, and ceenects lead DT t o  a13 the CORE, 
R t s ,  v ia  claptscitar CXT and t-tteir sespectlwe c&p&citors.  
Reliaetv GRI opcreees, connects Eemiaale K T ,  * G ; l  v L  r.apaclttar- 

&A,- CdB respectively t o  the  other  CotlE,  Gkea ,, & r o d  t o  
temjinal TC1, dfscnnnerrs tcmfnal M X  via resZstrrr 8x2, Prm 
tettminals I X 2 ,  LKS v ia  r e s f s to r8  RT2,  R T 3  r e spec t fveQ and c l o s a *  
CSB. Relay C5R operates and reverses bat tery  po la r t ry  across  
tennilzals WTl, -C13, K?=?i, -GTZ, elthatxgh w f t h ~ l i t t  e f f e c t  t a  
the c i r c u i t  a t  t h i s  EL'II~. Xftcr the se lect ion f s  cwpfiatad 
graunct 2% discortnected from ter~nfnax CF'S tlpetning WS, Relay 
CFS r e s to res ,  disrtonaects grouad fro= leads TW TW, TAF, 
terminal. AR% epcning Ml, connects resistaricc ( $ 2 ~ 2 ,  #2M3 
in mutriple, via dfades CRXX, m l 2 ,  rcapnckivelyS, bx3rEery t n  
PrrmrltmZ, TRG and apens CL, 

ReKa rea ta rcs  and traasPara t emina1  CFR E r e m  rea&attrt t~a 
( C F R ~  uattecy t o  lead ATB. l i f t e r  capacitor CXZ di lcharges ,  
relag CX r e s to res ,  t r ans fe r s  capaci tor  C12 frsm r s s i s tgnce  
(%ICkr) bat tery  tsr g rawb ,  char c a p c f t o r  CT2 &ad OtSacoa- 
ne r t s  lead DT froa, a11 the Conf. Ckts. Oonverurion m y  o w  
take place. 

iitisn the  d f g ~ t  assfgncZ t a  canfarenee is diaTed by MliiX 
s t l t b n  ground f s  ~ b ~ n e e c e d  t o  rerminsl CF6 c l q i ~ g _ C ? S .  Re1.y 
(=FS operates,  conr~acts growLx;l t o  leads TI&, TEE, T X I ,  t e rn ine l  
AR2, closEbg GlCkZ, resic tance ( r e s i s ro r  R125 graurrd ts te r -  
m$=% LKT, disconnrsc~s resfstance (t2@4?, W2-3 fn mut1rlplre vtrs 
dfades CRl3, CR22 respectively) bat tery  front tsmirraX 3XC and 
c loses  CW. ThLs causes :he Canfcrence Svffch to  connest the  
PAW statisrftfs leap t a  tclsnrInnls W2, -C2 rXoslng CB2, RrrXay 
I;"W aperiatas , locks ED charged ciapacf to r  CT2 i f i  sscrlea wLEh 
#PC@, gttd connects lead DZ c~tsi ax% the &nf, mrs. via  espacf ct;.r 
G I 1  gad t h e i r  respectLve f=epacitors. Relay C%2 oparstc?s;, con- 
aec t s  termfnsrs K2, 4 2  3 t l i ; a  capacitor5 C7A, C7B, rertwcrLvcly 
t;o the  other  Conf, G a s , ,  gratrrid t a  te~*f~rfrtal YE2 and discannects 
temZnsf !;K2 v*-8 resf.$tar R't2 f r ~ m  tctmfa&l M3 v h  tte8ist;or 
KZ3, After the se lec t  ian LM cemplerad, ground La dlseonnccred 
from termtnal CFS open fng CFS . Relay CFt r e s t a r a s ,  dlsconnecrs 
ground from leads TWS, TRF, TAP, terminal AR2 apening ma, 
csaaects  s rss is tance ( ~ : 2 U 3 )  bat tery  v ia  diedo tX32 t o  Eeminzl 
TRG and open$ CW, Relnp CiG? regtore%. After cep&citr~i.r" C12 
BLrscb.rstgea, re la-  CW restores;, t r sns fa r s  cspaeLta+ 612 Era= 
reals tance (#ICY$ bagtery to ground charging c s p e l r o r  C12, 
and disconnects lea& DT from a23 the CanE, Ckts, R n v e r s a t f ~ n  
m y   ow take pXace, 



8.01.3 (O~erated : 

*en the  d f g i t  assigned t o  conference is dfnled by a PA= 
eta t ton,  ground is connected trt t e r ~ i n a l  CF5 closfnq CFS. 
Relay CES operates,  connects ground t a  Zeads Tm, I'RF TAF* 
&emf=% A ! ! ,  closing #lCA3, res is tance (Iresistar RXJ! gram4 
to termin&X LE3, dfsconnecrs res is tance ( 4 S 3 )  bat tery ,  urn 
diodh F55.12 f r m  t&cmtna3 mC, and c f u a t i ~  t W ,  RLB cause% 
the mnference Swrttch t o  cisxinexlt the PABX ~tarfon'~ Zaoi) t a  
t e m i m l s  4423, -C3 closfng CB3. Reldv G2 cperrree ,  tacks 
to char eB capacitcrr CZ2 in  sezrfer uikh BPW, and tc6nnecre lead 
DT to  a f l  ths  %oaf. Ciita. vts  capacitor E t t  end t h c f r  r e r p c -  
tFve capac2r@rs, kcley CB3 operatas,  ca*?t;c;ts teraknala *CJ, 
-E3 wSa ~ a p a c f  t a r s  CRA* C8B respect ively  tc t he  othgr  Canf, 
e t s ,  and g*.ou:~d t o  termin81 TC3, AEcer ttre seILeet%on is 
cwple ted  , ground f s d tsconnec tcd Erom t ermfrrrxi CFS open%% 
CF3, Relay CF5 res tarea ,  dfeccnsrects gromd Erw leads  YXIZ) 
TW, TAP, terminal AK3, openfng C3A3 and .sp&ns W, flelay Cd 
r e s to res  and t ransfers  temEnal @S fram resrtsraace (CFf) 
k t t e r y  to resistance CFF$J bat tery ,  After c&p&cftor CT3 
d fscharges , t a l ay  CW rosrorer , trgna Eers eapac f ea t  CX2 f z m  
res is tance f#fGW) bat tery  ta ground, ci.sarg)x~g capacftaz CT2 
and dfsconnects lead &T Eram 4 1  the mnT, e t ~ ,  anvcrsa r fon  
atrxty m take placr . 

Wen rhe ELfgLt ~ s r i g n e d  eo coaEerencn is dia led by B PhBX 
%rat ion , gsorixnd C s  cat&nected t o  temf.llna1 CF5 cIasfng WE, 
rtelay CFR operates, d i s c o n n ~ c t s  resXsrance (32FT3) aad (tZCT2) 
b@ t t e t y  f ram t e m t n a l s  K'Sl i a ~ d  K T 2  respec t i  w d y  , conaaeta 
grotlad t o  leads T&C, TL;D, RfC,  t e m i n s l  tPziCL and c la ses  GU, 
%fa catsrer the Wnnsctor 5wf~~fZ  t ~ ;  Canner;t Ch& M E  g3;ai~r;%@n'e 
loop t o  tenainalst .ff=TI, *CZ"1. %clay W apesates,  Lacks t o  
ekarged capacitor 612 in  rerSes wgth ~2f34 &ad caaneets Iaed 
DT t o  a11 t7e Gonf, m t s ,  v h  capacitor CXX, sad t h e i r  respec- 
t & ~  rapacStor$, 

After the alectlton is cmpletcd,  ground f s dfscmtnocted from 
t s sa ina l  CFS opening CPR. ReTay CfR r ~ s t o r a s ,  rronneces %2CPT 
*ad tZGT2 t o  t c m i m l e  e T 1  and ICTZ respectively, c las ing 
rrelsy CTI via  th PAM s t a t  ions Eoop *rfiscnnnccra grouzd Erm 
leads TAG, TLD, "I"NtC, ~ermtnaf  $@%I, ind aplertsl Cld. Relry CTX 
operates a& QonnecITs gram& t o  teznilxral Tel l .  AEter capacitor 
C22 dischergeg relay t3 cestores ,  t r ans fe r s  c a w c f t e r  C12 frem 

resistance (BILCw] battery t o  grovnd charffgng ciaphlcitor C12, 
and disconnects 1 m d  EfT from a11 the Caaf, Ckra, CJnvxtraat&aa 
m y  a m  take place. 

8.01,5 Seizure of C4 

*en tho d 4 i t  assigned ta conference Ss dfaled by a PbFUL 
s t s t i o a ,  ground f a  connected t o  terminal GES c ias in  CFK;. 
R ~ t a y  CPR operatee,  connects r c e t a c s n ~ e  brid e t r p s b f  or BUI) 
accors t e m t n a l s  KTl .  d X 1 ,  holding CTI ut~lf 'e CCF Rr @per- 
a ted,  dLrc~nnecta  res is t&nce <#26T2) bet t e r ~  from c e m f m l  
4 3 2 ,  caarXerLs ground t a  Zcads TAC, TLD, mC, tentmfn&l iJkE2, 
and eXoses CtJ. Ti119 CBUBCS the Gonnector Swi~ch t o  c a n ~ s c c  
the P#&X s t a t f o a ' s  h o p  t o  rc;r*nim~s X f 3 ,  -cR, Rela W 
operaLee, lockr t o  charged capacitor €22 i n  s e r i e s  w i t {  fZCi, 
and cannet ts  lead DT t o  al3, the Conf ,. Cf rEs ,  ~h e a p s ~ t t o r  CTX 
and t h e i r  respective eepazi tors ,  After the reXectiov ;i 
cmp%rted ,  &ram4 L s  dfsconnected from te,winatl GPS o p e a i w  
CFR. Relay CFR r e s t a r t s ,  cflrconnects t:he r e a i s t a ~ c t :  (ze;sJLtjtibr 
O U )  bridge f + m  tera ingrs  -CTt, connects C Z C a  t@ 
itermia&l, K T 2  closing EX2 via the PABX s t a t  ions l a ~ p ,  cffseon- 
nects  gruuftd f r m  leads TAG, TLD, m, terminal WfC2 and open* 
OrS, ReTsy GT2 operates,  ct?mn&ces ground t o  terafna1, T e a ,  
and tsanafars  CervfnaX CPS Ezom e e ~ i a t a n c e  [CFR) bal tery  to 
lesd ATB, After capacitoz C12 discharges re lay GW r e r to t  x s, 
rrsns far. capacitor C1Z from resf aCanee ( $ 3  N) bacmry go 
ground charging csp#"tor C12 and d i s c a m ~ c t s  read DT f"r?Qrn a13 
tha Canf. CkCrs, Gaawersatian may now take p.pkc@, 

a n f ,  @ t s W  41*3 and Cane.. a t s ,  associa ted with terwiEaa1Cs 
+CTZ, -CT1 and K T Z ,  -CT2, &en roonecte& Eo PAEX s t a t  rtattsna 
m y  r ~ l e a s e  a t  random but for  the sake oL ctar%fy s h a l l  r a f t a%a  
s e g u ~ n t k l l y  a s  shewn bsl~sty, %'he PAW r t a t i ~ n  ccsins~.ected t u  
t e m l n a l s  K1, -Cl hangs r3p m d  opeBs the  loop to  CBX, ~ i p ~ n i n g  
CB1, Belay G B I  r e s to res ,  dfsconaects terrrii?ato " C X ,  -Cl vLa 
c a v c i r o s s  C6&, 668 respecrfvely, from the other Canf, Ckts, 
ground f r m  terninax TC1, res is tance f r c s i a ~ o c  R l t  f ground fkas 
terminal M l ,  and connects res is tance Ff12Ckl) bat tery  ta I t ad  
TRG via  dgade CR10, W%th no sef~ctfLans  beLnin$ mde ,  the FEW. 
Cugrd H-rJSOZ8C-A ar  Hfsc, Cs-n &t, W-850626*A caaaegEs 
ground t a  lead "IRG crosing E=CIl v5a d Forf-e GiffX0, Rehy  G i l l  
operates ,  1oc:ks arrd t r ans fe r s  terminal CFS from lead AT8 
res is tance (CFS) hat tery .  Ttte c i scub t  i e  n w  a t  % a m % ,  



The PAM $stetion clmnectad fo  tam?irlels N2, -C2 hangs up 
and opens the  ltoap Eo CB2, opening C12 = Relay CB2 r e s t o r e s ,  
discanxxectc Eermhals  +C2, 42, v i a  capac t e a r s  C7A$ C7B, 
r a spsc t fv&y ,  f r m  the  a t h e r  m n f ,  &;k~s,, ground Erom t e r -  
minal TC2, r e s i s t ance  ( r e s i s t o r  R22) ground from rermfnlsl 
W ,  and c%uses LA2 v ia  diada GRll, ftelsy U 2  l a cks ,  
and ConnecEs EemtinaZ. LKZ via  r eo f s to r  kl2 t a  t e m l n a l  IX% 
vS$ r e s i s t o r  Rlk, 'Zhe c i r c u i t  is now t s t  normal, 

P&RX staEfon ~ v n n ~ c t e d  ta :rz@mtfn&ls -3 ,  4 3  h a n ~ s  up snd 
apeee the ltoap t o  CB3 open-1,ng C13.  Relay CR3 restqresr, &is- 
connects t e r ~ f d a l s  4423, -C3 v i a  capac i t o r s  68A, C8R, reepec- 
t i v e l y ,  from the  o the r  emf. C'kts., g ramd from t e m g a e l  TC3, 
r e s i s t ance  ( r e s i s t o r  313 3 groand from rermf n a l  W3, opens 
GSg, and cxoses W3 v i a  diode cR12. Relay Cli3 opera tes ,  f o c k ~ ,  
~ n d  cotxnecrs terminal  LIE3 u;t9 r e s i s e a r  Bl3 t o  t c m g n a l s  W3, 
W v i a  r e s f s t a r a  R l t  sad Bl2, r e spec t i ve ly*  Relay CS% 
r r s t ~ r e s  and r e t t uns  ba t t e ry  p a l a r f t u  t o  no rm1  acrosB term&rtsls 
WTl , -C"S9 %E, -CT2, +&a ckrcuf t7  is now at nurrrulf . 

f i e  PAM stletllrsn emxstscted ta t e m i n a l s  W'E"1, *CTX h a g s  
up and ape=$ Lhe b o p  t c  C'Si upeninp; GTl, Relay CTf resEoren, 
d f scanntc t s  grouzd f ram t a r s i a a l  T C T ~  , r ee  &stance  f #ZCTl) 
ba t t e ry  frm terminal  -CTX, end teens terg  tasminaz CFR erm 
lead AT53 t;o r e s i s t ance  (GFR) b&t t e ry ,  Ttre c%Cetr%t is n w  
,r nst.mrs1, 

%%re?. PAEX st&.9t&o.on eonnectect ta E e t n x t t ~ ~ a  NT2% -Wd hsngr tip 
and apeas t he  lossp ku CT2 6penFng FT2, Belap GT2 t c ~ t a r e ~  li 

discoancctt; r e s  %stance ( ~ 3 ~ ~ 2 1  ka t t e ry  from t r?mfaa1 - C B ,  and 
pjraucnd f r m  tar"tlitt91 T C E ,  ma cg rcu t t  is ROW st; ~i0r-1, 

The AEtandent m y  eonnccl: Ci ty  T ~ u n k s  t a  m n E ,  mts, on 
t e m t a a f 9  %TI, -C"Sl, +6T2 and -CT2 whereby t h e  Ateendant 
key sends ehe d f g i t  assfaned t o  canference while connected 
t o  a Ci ty  Trunk, and the  T u ~ r e t  Relflstet  at + H-E50&2t-A o r  
SeIfctXon Routing Cke, H-850687-A o c  Equfvafadt coaae r t s  
gromB tzs temftilel GEE ctlrtsing CFR. Relay GFR ~ p e r a t e s ,  d id*  
&onnect% resis tancs  (f ZFTI) and (t2CTZ ) bat tctry f ram temtaalo t  
-GTlt, -CT2 rcspect ive lv ,  r e s i  stxrzca f d/2@l-P2Wf i n  muXtfpla 
v i a  diodes CRTC-CRIZ) ba r t e ry  fram lead F&G, connects ~ r o m c f  
t o  reads TAG, ZW, XMC, tersAna1 WC3, aad c l a s t s  W, 
c w s e a  the  Trunk Sugech ta connect the  Trunk per ty ' s  loop 
t o  t e r a l lml s  .rt=TT, aI;TT, ReTay E;W opere tee ,  locks t o  charged 
c a p a ~ f t ~ r  C12 i n  s e r i e s  with # 2 M  and connect8 lead DT ta sl3. 
the GonE, t i t s ,  v h  ca2acf tor  GXZ and t h e i r  respecti .8~ cspaci*  
tars. Af t e r  %he s e r e c t  ion is compls? Erd, ground is d f  acnnrjected 
Zl tm t.r?rmina% GFB openfag GFS.. Relay CFR res toeas ,  connects 
#ZC"FI , &25T;2. t o  termfnsls -C213, -CT2 r e spec t i ve ly ,  clas fa$ 
FTE vJtzl tjle PA= ~5t;tdtions leap,  connects r e s i s t a n c e  (#2Ml- 
#ZU3 f n  mult ip le  v i e  diodes GKlO-GRll) b a t t e r y  t o  l a d  .EBG, 
8iscannecEa gtamd f r m  ?gads TAG, TLD3., T%C, t em&n&l  WX, 
am! opens W ,  Relay CTT operate!? and connect8 grctund t o  
t e m i n a i  26T2, Af t e r  capae 5 tor  ~ , 2  d ischargea , reZa y W 
rescores  , t r a n s f e r s  capac i t o r  C12 f fern r e s  i s  l:snce fr"rt1W) 
ba t t a ry  to gr~ued ,  chargfng cep8cirar C12, and d f s c a n n t ~ E 9  
Xerd BS f r m  a13 t;Iixie h n f ,  Ckr;s, Conversation m y  now 
place .  

8-153.2 Atterrdsrnt Gannectrs 8 Trunk t o  Gang, CkE. vga Tetmirt&ls 

23% Attendant key sends Eke dPgir  assigned t o  e a ~ f e r a n e e ,  
*Lie connected t o  a Cfty Trunk, and connects greund Eo r e r -  
wztfmX CFR rtt49ia;rrg CPR. ReZay CCP oQporat>es, rt31nnects r ~ e i s -  
t r nae  br%dge ( r e s f ~ t ~ r  Rl4$ a ~ r 3 s s  t;errir$wls %YX, -cyX, df8-  
coenectts r e s i s t ance  (d!ZCS) ba t t e ry  Eram ierminal  -CTt, c o a l  
Beets gram4 t o  leads  TAG T W ,  THC, terminzl  WC2, ddecon- 
nccm r e s t s t ance  ( # ~ ~ I - ~ I - $ C A J  i n  rauZrfgLe, v t  d i t t d s  CRIB- 
CR%2 respect ive ly)  ba t t e ry  from l ead  TKG and cloarss t=W. 
T h i s  causes t he  Trunk SrLtch ta connect thg  trunk l a a p  
to teamfnais %T2, -CT2. Relay W operares ,  lacks  t a  charged 
capac i to r  C12 I n  serges  with # 2 W ,  and connects Zssd BY EQ d l  
the  Canf, Ck;kts. v l a  calpacibar CI1 and t h e i r  r e s p ~ c t t v e  
astpscirors,  Af t e r  khs seZection i s  compXetarZ, ground .ts dLs* 
connected gram tesstrfrr@l CFR opening CFR, R e t y  re8tordsSr,  
dfscaanecrs  Ehe r e s i s t ance  bridge f r e s r s t a r  RL4) E r ~ m  t e r m i m l s  



KTZ. -CTl, pound from %cads T&C TU), R(C, Lcrmtnal WC2. 
caanecta r e s  s tance  f C 2 a l  # 2 r ~ $  ic muzttple v i a  d iodes  
ER10-CR12 r a s p e c t i v d y )  b a t t e r y  t o  l e r d  mG, apens Ck; and 
c l r o s ~ s  C"@ v ia  the  Trunk par ty  s l a ap .  Relay CT2 ope ra t e s ,  
connects ground t o  t e m f n s l  TGT2, rind t r a n s f e r s  terrngnal. CFR 
Ere= r e s i s t ance  (GFR) ba t t e ry  ta Xe&d AYB, A f t e r  c ~ p a c l t o r  
GI2 discharges r e l s y  CW restarts, Errnsfczs c a p a c i t c r  C11 
frm r e s i s t aqce  (Jj3Wj bdirtery t o  gravod, chargfng cap#iseitor 
CT2, rind disca~n&ces lead DI from ~ 1 1  Elre fhnf,  Ckts-  
&nvers.stt.ion may now take place. 

Gfrcuit  opera t ion  frc the  same es $at=t;inn 8,t11,3. except thaS 
&en r e l s y  CSB ayseriate8, it doe% have e f  f e e t  er: tbia t fme and 
reverses  ba t t z ry  p o l a r i t y  hcrpss  terminals WTZ, -CTt, W"E2, 
md -CJ';2 f o r  answer tit~pcrrwirrion~ and when r e l a y  GPl1 zes t a r e s  
f t daes nor tran5Ler r s m i n a l  GER ?Ere= reeidttiiac;e (CPI) 
batterry t o  Thad AT&, 

Circuit; operlerlion is the  same i s  deocrifired %n Seceion 13,01,2, 

rCtJtslettJIt operaczon t s  tb*z s a w  rra &esf;or%bed %n sl.eisetiarr 8,01.3 
except ti lag d e n  re lay  a h e s t o r e s ,  51: t r a n e f e r s  eermirtal CFS 
itm sea ia tance  fGES) ba t t e ry  m I r ad  AT& i n s t ead  of re&!is* 
Gancs (CFR) h t t e r y .  

&lease  is rhc game a s  described f n  Sect ion  8,02 ,% sxcepr 
t h a t  &nf. f i ts ,  a s sac i e t ad  with teztnta&ls %T3. -CT%, K T 2  
md -CTZ a r e  connected t o  C i ty  Trunks Xnstead ag PAW s t a t i o n s ,  

B,W,3 Release af Canf. at.??> (gperated:  Welays CSB, 
> 

Cf r c u i  t opera t  ion f s the  satne a s  Sect  ion ti .Q2, S except t h a t  
&an r e l ay  CSB r e s t o r e s ,  i t  causes t he  City Trunks to r e f caea  
a s  b$tterg p t t la r f ty  ac ros s  t e m ~ i n a l s  S T % ,  -CTI, acd 
-CT2 is re turned ta normll ,  

m 
0 m CX3; &nf, Ckts, srsspcgated with t e rn fna f s  KT1, -CTl, KT2 &ad 

-CT2 r s l e a s a  tagerher a s  ehe trunks r e l e a t ~ e  and open t h e  Xrrops 
Ea GTZ, CT2, bur f o r  c l a r i t y  zhe @aE, G k E .  rasocie tad  wit& 
~etmfns i l s  WTl  and -CYl s h a l l  regease f i r s t  a s  f~ollows, 
truttk coattecta? t a  te rminals  K T Z  sad -CTf r e l ea se s ,  BS 
ba t t e ry  p o i a r i t y  is rekurned Ea narmal, and opens the  loop ta 
GT2, owning  CTII, ReIsy CT3 r e s t p r s s  aad t he  c i r c u t t  apes- 
a t f a n  is s h i X a c  t o  t h a t  described i n  Sect!on 8,02,4, 

"fStla t rw& connected to tamfritals KT2 snd -tX2 re l e s se s ,  
M f t e r y  p o l a r i t y  Q1 r e t w n e d  t o  tbamaXt lsnd @pens the l eap  
to; C a ,  openjtrig rZI2, Relay CTZ r e a t a r e s  artd t he  c f r c u i t  opt"*  
a t i o n  f s  slimf2ar t o  t h a t  descrfbed i n  5ec t foa  8.02=5,  
9,OCt PIX Trk, I;elc*a& (FEC, &&) ("it" i "f~t" WG,) 
9.01. Gr-awa A, 3, C r o u ~ a  5, b i ? ? ~  

mart t he  access  IEXLgit a s s %  wtt r0 Group A f s  dialtad, 5eXact5oa 
t o n t r o l s  H-850260-A, H-BIO~BD-&, or  Selec  t i o n  Rout i n% Ck t . 
H-850687-A o r  cqufwalent connects e;s^aand Po t s m f n a t  STA 
and c l a s e s  ($IT=. Belay TEA ope ra t e s  , cannects r a s i s r a m e  
(reeSt@tars R24 and &25) ba t t e ry  t o  tr?sms'.ssl; Arb%, AGE re%p@em 
~ f v a k y ,  disabitfng t he  Fidder Cmrd mitf3  tiw sotlectiaa FS 
complrted, gzaund t o  feed 3'r9C, rsperattng r;he Alloreel* i n  t he  
rnaaector  S&ftch, ground Ea lead  TM, ape ra t i ng  t he  t e a s  XLft 
of t h i s  &FOUP resistance (res%srrsr  R2 3) grotad  t o  te rminal  
U%, ope ra t i ng  t he  un i t% tifrt i n  t h e  switch,  t r a n s f e r s  r w  rid 
f r a n  PIAX-VMII v i a  d iodes  CR20-CRZ1 r capec l i ve ly  Lo 82Af- 
bBA4 and BC nerwark C 1 3 ,  holdiritg AX-&& aad fonaecrs  srsfetanec 
[ % 2 W )  ba t t e ry  t o  l e r d s  SSR artst BTB s o  tbac  wfirszn Ehe I i n e  to_zmts 
$dl= t he  L i ~ k  wt l f  connect rfnging cu r r en t  t o  thie: IXrole, Virh 
eh5te se l ec t i on  c a m ~ l e t e d ,  ground i s  t r a n s  Eerrad f r a a  t e m i m l  
S U  to Jead SSR opening %f TKA @ad cJo?c1es # 2 M ,  holdin 'EM, 
*h.lle t h e  Llnk p e r f o m s  tx b u ~ y  Lest. and ffndln. %he lfae idle 



the Link connects ground to terrntnal TAT vf9 dtode C=EITJ, 
Ground is ehen disconnected Eras Ired SSR 6~entnt;l T U ,  2alay 
T U  restores, dfscannecr;s tcsistancr. j r e ~ f s ~ ~ ~ ~  E24 atid it251 
battery frem termfmls &;A and ACB, respectively, g,ror~;td Erom 
laads TAf: and THA, resfstsrzee (resistor %2"1 )mo:tislt  fro^ 
terminal tW1 transfers ground from $#2AX-::2&4 enti RC networet 
EX3 ta dlA1-&~4 via diodes GEZO-CR?J, rcspacrf vely, share* 
cfrrtljtt fng $ i Z A l ,  and dLsconnacts resf stslice (?+2TM) baet&y 
fram lesds ATE and SSR, Relay AT resturos, dkscmnacts resis- 
tance fd!2blj battery from RC network C13 and k2A2-1*2&4, and 
the next calling party i s  edvsncad to the next fd l e  line via 
temfnal tlA2 in canftmction wttix t;ermfil?&l TAX, Re cXreuit 
aperarion af TAne mts. TA2-TA4 Es sksilar to TAT. e.reept; that 
when relay A4 rtserrtas it: also transfers cerminsX St& fro3 
reskstwnce (#1mS battery to Jeari ATB %AT-A.t restartd) and 
set~rns busy tone to the next calling party. 

9,QT,Z Relca%a (Operated: Rerays Bl-B3) 

L i . n ~  CkEs. arlsijciated wf th temjm3s TAX-TA4 may reJtease &Bit 
rrsedam, but for the ssake o f  ciarftv shall release saguentkJly, 
Relerse of zach 1Lne fs controlled" by tfxe fast party td 
relaase, arsd &en the last p8rty cann icted to tsrtlLtlaX TAX 
hangs up, ground fs dtsconn~ctcd fram terminal TA1, reraving 
the short: cfrcuit fram:$UL,cfcrsBg 8MX, Relay A 1  opasatss, 
connects re%j;tstancn b'i2AX) battery to  RG netwark CT3 arid 
trmsfets temirtal 5L5. Psm lead AT8 ta rcshr~nce ( # 5 T a )  
batrery, Refays A 2 d 4  operact sh;mfXar to A t  @XCQPE: they do 
not transfer termknnl SW trrzm lead ATB to resiscanca {. 37'Wi) 
attery. Craap A 3,s now at n ~ r m 3 ,  

9,02,f (Operated: ReXays Af-A4, 31-fJ3) 

the sccesrj dfgit: assigns3 to Croup B fs dialed, gtr~tmrlr 
f s  connected to ~erminal SL; rlosing $XTKB, Relay fM& ??pere 
atc~?~, transfers ground Erur;.! 4X&X-$ltS3 ois diodes GR24-Gwt26 
reewctiwely ta RG network GJ4 ~ n d  $2B1-?#2$3 holding Bf-BJ, 
conxrafts rewtsrance (rasfstors H24 and RZSJ battery 
t~rmfnsls A&% and llGa respactfveXy, rcsfst&nre (rasisear R23) 
y u n d  te tcminsl 1181. resistance ( I Z I X 3 )  battery to ieads 

TB a d  SSX, end graund ta leads TAG snd TEB. VfLh the 
se'tecrion completed grovfid t% trensfarred from termitfnaf: SLB 
to lee& S$R apenfng G1TRB pad clasfng 22TKB, holding TYB, 

while the Link perearns a busy test, and EfndXng the l i ~ e  
idle, the Link connects ground ta rermfital Tll v f n  dfade C K l f .  
Ground is then disconnected from lead SSR opening TI(&. 
Relay TKB 2185t\QFGS * tf8nsFer~ gr~und from RC nc~t~~rwk G14 and 
P2E1-EiZIJ to tXEl-~:X83 via diodes GR24-Cff26, short-circ.ttlt;b& 
#181, disconnects res5stance (resistors 824 add R253 hscrerv 
frost terrninels Am and AGR rras~.tactively, resistance (resfstar 
a 3 )  ratnd from tem,lnsf UB1, resfstence Ii?2PFB) battery 
fram &ea& 9SR, ATB end ground f roo leads TAG, and IND. 
Relay R 1  restar as, d isconnects resf atnnce ($283) bht tcry Erozli 
RC network C t 2  and C2B2 a d  t2B3 and the next caiiZnq party 
is sdvancad ta ttr& next idfe ItSne vh tteminal UB2 6;; con- 
junction vizh ternsinax 182, 

Thr circuit apsratfon o f  Line C k t s ,  TB2 shd TB3 bs philar 
ta TET cxcepr: thrt =hen relay B3 restares irt: &is0 tmnsE%rss 
terminal SLB fror resistance (3fTK9) battery tc lead BTR 
('XCSZ-TB3 restored) and raturns busy tone to tt;e nexr rrllgag 

9,02.2 ReIraset (C)perajrtau: Relays AfeA4)  

The t h e  &ts. asoocizxtsd v i e h  texml~als TBZ-fB3 E E S ~  reiess~ 
a t E  rardam, Eat Ear clarfty shall refease sequantg&lly, ReTessa 
of eaeh line is controrled by ttre last party ts +eZe~$e end 
when the last party racranec:-ed trsi terminal XB3 hangs upr ground 
5 %  disconnected Erom termin33 TBl, rmoving the short cfrcuf~ 
from 6XE.t cfasin~ rtf331. Kelay 83. anereter;, cornnccgs resiscat?c;r 
($281) battery th RC network kl4 an; transfers eemfaal SLC 
firm lead k T B  to resfstance (~!XXE] battery, Relavs B2 and 
B3 operage sim%le~ to BZ except. they do nac transfer terminal 
SLB from lead AT% to resistance ($1"L'K91 'bsxttcry, Craup 19 ts 
new sx: mama l , 

J O , O I  -and Trunk "3:~~ansfer b m X ,  Statinn (PTG- &A) 

m e n  t h ~  digL~ assiped to confarenee Is dialed br 8 PABY 
ekarfan, the Link Selector Control or SeJeetar &a;t%ng Ckt, 
connects ground t?o tssa*n~fit;al GFS end C ~ O E E S  relay Elx KePay 
Kl o~eratss, transfers capacitor C22 in serfat; wi el? rrel.sf,star;zr 
(~esfstor a 3 3  battery f rm ground to terminax GF5 lackL& EZ, 



ttan~fets resrsrence (8251) battery front terminal -Ct ta 
resistance f resistor R3a) grou3d clas t:l& GGT, transfers 
temimt X I  frm resfstance ($lC3) ground to temixllaf -GI 
via ia seeks with rcsistar ~ 3 1 ;  prowtdfn; a holding 
br;ldge far use I~trr, and connects gr-uund ta lead i3, 
Relay Cl operates, eonncets steady ringing from lead SX ta 
termfndf K l  via capecfrar CIS to notify a statxoa party rkat 
re; trunk C ~ B  be transferred to this cor2ferencr crfrcr;tft, and 
EranrEers tem.knl?l CFS frm resirtcsner (El) &attasly, aprrn3im 
EX, (bug EZ ts herd operated as capacitor a 2  d5schargca) 
to ree~fstancs (CF) 'ts&:tery vie dfdr CR35, erasing C?, RcTap 
t3? operates, connects resistance (resf star 832 1 backpry to 
t;emSLnaJI TCf , canngctg resistance (f!lBT) bat tary cc ~arc&a&Z 
CFR vfa dfode CKjl, cannects resfstance (resfstar E3&) 
battery to rominsl TC2, canbeets ground to lead fL3, TAC, 
m d  nf3, at3 canriect.; rresistaner; (O1XE;T) groxrrtd to lead bXX 
hagding XCZ, This coaaects the eallir4g patty's loop LXS ter* 
miaaXs %I, -i=T via the branectar Svftch. Ground is then 
dZsronnected fro= taminal CFS openfnq CF, RcXap CF rJ;&E@EQ$, 
disl=ormer;t,s resistance (#lBI> bnttery via diode CR31 ftaa 
termknal CFR, resf%tenc$ (rasisr~r R3Z) battery from terr~1Fml 
TG1, resfst~nce (resistor R34) battery frow terr~fna! TiC2 
g r ~ m d  from leads MI, TLD and TAG and reaf scame eMXf l j  
grow4 Esom lead W% apentnq X@X. ae'2ay X C l  restores, transfers 
taminaZ f3F5 fram rasistrnce ((CFj battery snr' lead CFO w h  
diode G R f 4  m d  temirtaf GFR vga dcifiodrt; ~ k 3 4  fn serges WLEB 
dfode f;R3Z, to resistance ( S S )  ber;rery via dfcde CR?f, @%%a 
Etietnsh~s tem+Lml CTR Erw resfs &nce (GE) fsattary a d  h & d  
CFa wia caprtcLtor CR32 and ~ermtmT CEf; via djlode GR3f in 
$cries ufttr dfode C K S 2 ,  to 1rtsrd ATE. After ~s shore kntet~az 
~apacft~r C22 dls~har es, relay KZ restores, simulS;rtteowr%Xy 
transfers terninax xP Erao, lead SR and teminrl - ~ t  via $+~cx 
irt serfea w i t h  resfator R ? t  to rermLnoX TI v i a   paef eft or G;?QA 
fa auxtiple vtrh res-fstctxr R38 &ad resistsnce C$fcX] &roxfn$, 
oxgo resistence ($2C%) battery fs transferred from t~?.sistrrlce 
Eraststcr R30) ground ti; termLnal RT. vLa capacitor CZOR 
is muLtfple with resisfox: R3(S and ten~ina2 *c;l, ground fa 
diacann~cred from laad fS, and caprcltor G22 in serfs3 w&kh 
rssSi.stsnca [resirtor &133 battery is transftrrect Frm te~tf%- 
tsncc (#lEL) batrery ro ground, This reffacets ringback tone 
aad reray 6'3. is. held opesated via tka PAW gt;dtians 3oap can- 
aected to tsrratmlr K l  and 4%. 

Tf the caJling st@Eion, cortaccted to a City Trunk? dies%r&b 
ta psaoe Ehe Z'rnnk oa confar~nce, canncctFan to this cfrcqxiE 
i s  ~stabll~ked by mans oP o can&%sf~gtfan call shi1ar to 
&df: drscrihd &n Scecfm .OJI.Z e~ct?pt chc? trunk con%ectsi 

gram8 ta temknal T X X  and clo9ea relay "rX1, RaZay 
operatr;s, disconnectt3: lead $R, vfr; capsztftor 429, frm 
teminal Kt, removtng rtngback tana, connects rasf stance 
( isZD'3.j  battery co 'Lead CBwH tiiivlfg diode Cit42, and foeks to grountd 
cm tcrmiml fCZ, After capacftar 622 discharges relap EX 
restores, transfers rermiml +drl from termlnal -C1 vfs 
reststar 833 in series with BIG% to resistaneit (OZCJ) bat;tary 
and termiqal 11 v i a  capacitor CZO& in aultiple r Z ~ h  reslatotr 
R J 9 ,  rranszers terminal -CL front terminal J-61 via #tC3 Ln 
sarfas kith rdsiftor R31  to reaisrancc (#IC1) battery, and 
terminaf TI, vfa  capacltar CZUA ia mcltfple with resistor 
EL38, transfers resistance ( fLCf )  battery from resfstgnce 
(casfctor R30; ground So EergirxatX tC1 and temiaal RX virt 
capacf tar C2DB itx wultipf e wf th reaistotr R39, tranafrts 
capacitor C22 in serkes wCth resfstanea Crabistor R333 
battery from resistitnrze (Y~IE) Fiattary to graunri, and diskan- 
nects grawd from lead IS, %Zs, frt canjtsnctgan wgth 
operated reley 1x1, df  sconnects the holding brid e fsaw and 
applies bsrtery ravars.1 to teminels +CX and -Cf holding the 
trunk circuit: Release of the trunk circui% fis; n w  eantrolXed 
by the lest station pczrty te releaae and capacitor EiE2 
rechargeo* 

&en the dfgit assigned to canEerrnca is diglad by any XsXBX 
smt&on, the Link Sel~ctfan Cljnrral or SelectLon PuutSnq 
CLrcuit connects ground ra tctzninal CFS and closes SS d r e ;  
diode Cg37, Relay SS  operates, connectrg graund E3 lagd CFO 
a& f loses CF vf& dfod~ CR35* Relay CF operates, caeRocts 
ground 10 leads T a ,  Tm, MC, eartnecrs rasItstance tlelXCt2) 
grroursd to lead UEL? rsnd caae5cts resistance Creaist~r R34) 
?brsEtery to tamfnai TC2, TErfs causes rha ccslling starion 
Coanedtar Swftch to eonnect the calling party to temfnscl~ 

and -C2 closfng C2, Raley ~2 Jsp&t&tes, cennacz$ rt;s~nltmL 
4422 ta ramtnaX I'2 vfa crapcxaitor: 
au lin molt;f pZe with reaistac R40, co&n@rrs ter~&~5t. *Cz 
to teminal R2 vL& ccapatsttor 

C21& La mulefple ~~5th resistor R4X, and close% refay Dl, 
ReLay D3 operates, trensfers tem%naZ, TC1 frm resfs?tanrs: 
C$?lCl) battery Po ce~fatan~e (ikID2) batrery Zackfng 03, 
cannects resistenoa (::TIXI) Baerary to %@ail: CPH via d.Effoda 
C'ft$B, and transfers termfni&l Cr;ti from reah ATB to resiataace 
(CF) battery and lead GfCe wfr diode CR53, ~lsrx traarfera read 
AT& %a resistan;& (%lDZ) vf& dkode GRSX, 61Etez the reiect&aa 
is completed, gro;si,ld is dfsconnected from reminsl CFS, rr- 
mviatrsg grottttd from lead GE'O and opening W v b  ddfadt C;tfti33, 



Relay CF res teres ,  disconnects res tstancc ( res  f s t a r  R34 1 bat-  
tery from tsrminal TC2, fSiscannc.;tt, r;cuu::d from leeds 2Ff2, TLD 
and TPiC, disconnects t e s i s t anc r  ( k l  XC2 > ground f rum lead 
L7;12, openins XXC2, a l so  tfisconnecis rosf zrxnca Ct"Tfs2 J bat tesy 
f r a t  tem.inaX CER, *ria diode CR4X Relay SC2 r e ~ t o r e s ,  
t ransfers  trorrc!inaL CFR from resfsPanca (CF) tractlory and h a d  
CFO vLa dforja C R 3 3  to  lead ATE$, sSsa t r ens fe r s  tarabnal GFS 
fram sre,ofst*itnce CS5)  ZtaeEesy vfs  d i o d e  CRS3 ,  r ~ s f t s t s n c e  
(GFS &artery  and lead GFO v ia  dfade GR35,  to rdsLstance (GFj  
battery and lard  CFO, 

Wttcn a PABX s t a t i o n  d i a l s  the access ? i q l t  ground f# cannected 
t o  EermfnaX CFS, Thk? c lases  CF and cannccts ground t a  lead 
CEO. Rerap CF operatag, cannects ground to Lcads TIB, TAF 
and W .  t c m i n a l  AR3 closinlz f 2XC3,  connects resf  stance 
( t e s t a t i k  R35) ground t o  t e r m ~ n a ~  LC3 iirzc? cannects rcs tscrnce 
( r e s i s t ~ r  R 3 4 )  hetterv to  terminal TC2. t h f s  c tans fc t s  ttte 
PAEX s ~ r t f o n s  foap fr6m tire Ffndor 3,wftt;h t o  a Ca#f@renco 
Swftth which, tn  turn connects the Loop t o  eerxnlnals K3 and 
-C3 cliosing C3. Relay C3 operates,  canaecrs t e m t n a i  X2 to 
t a m h i s l  T3 v k  capacitor G23A f a  mul t ipk wLi,frt rasPsEot RlhZ, 
ctsaaects tamZna1 -C3 t a  tennit-&l R 3  v ia  rrslpsrcftttt' C Z f B  i n  
~ u l t l p l e  with r e s i s t o r  R43, connects ground t o  cermfnrsl TC3. 
ground Eo lead CFH and dZscon.nects t e t a fna l  LK3, via  rasfszor  
W'35 from termKwl AR3 cnd W2X63, %en c0re seXecrLcn i s  
e a ~ p f  ie~ed graund f s disconrtacted f ram terminal GES apening 
CF milid bfscoarii~tct fa& ground fcam Jtead CEO, Relay CF 
rescores, df s c o n ~ e e t s  ground frrsm leads TKD, TAF and TRE, 
t e r r i n a l  M3, opening XC3 and ~es i s t an r t e  ( r r s l a ~ t s r  R34) 
bat tery  fro= termiaal X C ~ ,  2elay XC3 r e s t a ras .  Wfiversatfon 
m y  naw take p l a e ~ .  

Stat ion 
XCS) 

a t n  a PABX s t a t i o n  d k l t s  i:he access digfr; grow& rlr cannetted 
i;c, tem-tnal CFS,ctlosinp CF and connecting ground t o  Isaq CFO. 
h i a p  GE" apemtes ,  crsnxzects ground t o  leads Ted,  T M ,  TRf 
sad EemiasX $R4, clsaing Q2XC4 :4& r e s i s t m e e  (resistor:  R36) 
grotmd ts  rermiaa1 M 4 .  The aearttta pa rey t s  X003 is connected 
ea Zitmirials %% and 4 4  cZa,in,nb a ,  Relay C-4 o p e ~ ~ a t e s ,  con- 
nects t e m f n a l  q 4  t a  termfaax T4 v i a  capact tar  Ln 
rxrultLpZ@ with ra2 i s to r  K44, texr;nirtsrTg 4 4  t o  ta~.~min&X R4 via  
capacttar C248 in  u v f t i p l r  w%hh ren i s to t  iK45, amwnd Dn tes- 
@&a&% A&+% atsd O P X a  via r e s t a t o r  E 3 6 ,  After the se1~ctfor;lr 
ie cmpxeted growd f s diszannected f r m  t e rn tea l  CES open fag 

GF and dfacannecting grouna E r m  lead GFO. Rclay CF xegtores, 
d i ~ c o n n e t t s  grnond from %cads ILD, I A F ,  TRP and tetmjynaf A&& 
ap~nFng Wt4, Relay X %  r e s to res ,  Coawersatfon m y  naw take 
p l ~ c e .  

&%en a ?ARX s t a t t o n  d ia l s  the access d f g f t ,  ~ t a m d  i s  c e n n ~ e t e d  
t o  terminal CPS closing CF atnd colitnoctfng grouorf r6 lead CFa, 
Relay CF epeziahea, connects qraufxrf t a  Ieads TI.D, TAF, YRF rnd 
tarmind AR.5, closing ~:2X75 and sr;rsistanca f r e s f s t a r  K37) 
ground Eo t t z l~ f l t a l  LK5, r 1 7 ~  s t e t i o n  party's Iaap Jis roanected 
t o  ~ r r t f n a l s  %5 and -C5 izlaskng 6 5 .  rteley CS operatias, can* 
aec t s  terminal .rC5 eo terminal TS via  cepaciror C25k f;rt 
multiple with r e s iq ta r  M.46, t a r t i n a l  -CT termfnal R5 vta  
~ & p a c i t o r  C25B in rirtxkfple with resfator* E47, grounfi go 
terminal TC5, dfsco~?nects terminal 1x3 from terminal aR5 aft9 
82XG5 via reufs tor  R37 and r9sis:ancc ["IXCS] bactery vfa 
dgtsdf? CR44 from terminal XRG. A f ~ c r  the select ibn f s  e m -  
plgted ground is disconnecre4 from t e m i n a l  CFS ttpeafng CF 
and disconnecting ground !'ram lead CEO, Relay CF r c s to res ,  
dlsqonnecte grnmd ltorir feeds TLB, TAP, T W  and terminal ARfj 
oplen2rlg XC5. &@Lay XC5 r e s to res ,  Canvarsarfon may now Cake 
place. 

Cmf - G e t .  1-5 r ~ l e c s e  a"landam *en casnsr;tetf to P&W 
s t a r ion ,  howevz~, wtsert Cmf , C-t  , ($1 o r  Cant. Gkrs. fX, and $2 
aza conneccod t o  CLty Trunks t!l.t.y alre he3d LndcEfafteXp o r  
.crrrt$iI zhe 3dat FABX stfitfon re l easea ,  Far the sake af c h r f t j f  
Conf. f k t s ,  2-5 wfll refease saquent ia l ly  and C ~ n f ,  C k t ,  b l  
%@st a s  described hetgw. 3 % ~  Piill%:< s t a t t o n  canaecred ca t e r -  
ntiarsls K2 and -Q hanqs up and opcns tne loop tcr C2 openFng 
CtZ. Relav C2 rescores,  siiscannszt?; tdftmlnal K2 frem ter~lnlur'L 
T2 v i a  ceiparitor C2hA i n  mwltigfe with r e s f sca r  &&a, tesmf-aa: 
-Q fro% terminal R.2 vfa capaci tor  C Z 1 B  iz multiple v i ~ h  
r e s i s t o r  R43 and cannects rt;isis tance (TZXIZZ) bateery v-tri dfade 
tX3Y t o  ter:mlnal ';t'IEG. Wisc, Tmmon CB-5303 rtr Equivalrenc 
cannects ground ~o rermitteal " 3 R G  vfa l a m b  TEG and SS elasfng 
X62 via ddfade (::%'-53. ReLay XCJ operates ,  locks,  t r ans te r s  
termin81 CFS from resLgtancc (GF] bntEerv and lead CfQ to 
r a s i s t an re  (GF) battecy, lead CFO win dibde GR35, an8 res i a -  
t@ace (SS] bat tery  v i ~  $fade CR37, also, t r ans fe r s  Eeznn?aal 



CFR from l ead  AT8 to resistance (GF) battery aad lead CFO 
v k  dLode Cft33, me circuit is new et itrslsml. 

The PSIEX star Lon connected to termfn~l W3 and -C3 hangs up 
and opens the loop to C3 opening C J ,  Ratlay 63 rcstares, 
diseonnerts tcmthal W3 from teminaX T3 vlrs capacitor 
C23A &a multfple with resfstor 842, tarmtnsl -C3 frm 1retrmfn8Z 
&3 via capacitor C23B in multiple with resistor R43, @souad 
Lzotn teminal TC3, resfstance (rcsP~tar R3S) raund f r m  EeF* 
@1-t LK3. and closc r XC3 rfe diode U140. R r f s y  XE3 JperaLts, 
lock% and connects terminal tK3 eo CermFnal kKi and restetaace 
I;#ZWC1) battery vfr resistor w35, %re circuit Ps t3ow aE 
no-Z * 

(Operared; Relays 55, MS, 

3 % ~  PABX scatton eonnscttd %a teminftls 40% and -C4 khsngs wp 
and @pens rhe loop to C4 openfng C 4 ,  R~lgy C4 restarss, 
dltsrcannects temfnal Xli f r a ~  t;ermLnaX. T4. vie c~pacitor C24A i n  
ntuftfple w i t h  resistat: R45, teminaf -C4 Erm temftnaZ Rh 
vfs eap&~ttar 4 5 8  tn multfple rftn resistor R44,  ground 
from terminal TC4, resistance (realstat 8 3 6 )  ground Eraw 
trrmif~ra3. LK4, and efnses XG4 via aiode CX4.7. Relay XC4 OPC~$~PIE;~ 
locks and connects rermfnal LK4 to terminal AR5 and reaista~cz 
(/ZXC4) battery vfa r&g?stor R36, The cErctlit is now at 
rsom 1. 

E0 $02 $4 

MW staCFoo -,mnectad ta taminaft K 5  and 42% hangs up 
end opens the loup Eo Cf opening C 5 ,  Reley C5 restorer, dLs- 
ccnnecrs termhal +65 frm termiaal "E via cgpgFrtoP C25A 
i n  @uZEip%e with rsi%f&tor R4h, teminal 4 5  from terminal R5 
v i a  ca.psrc5Ltar C2SB ib mu1tf~la vfth resistor R?7, ground Eresla 
~ernrrntgf TCS, resfstance (res istar 21137) ground frm tera33~al 
US, opeas TX1, SS and eloses XC5, via dlade C R 4 4 ,  Rcfay SS 
Festares, rnd disconnects resistance CGF) bsrtery and lead 
CFO v h  diede CX33 from termlna1 GYS. Relay XC5 operet~s, locks, 
and ccrnnects ~emrtnn% E S  ta eermfnaf A85 and resistance 
{#2XC9) batecry v%@ resistas RAP, 'Jke cltrcuit Ls no@ wccsE 
%arm 1. 

X0,02,15 Rex [Operated : EeXsya ZtX1, m 
AEtcr 32% slaw-to-release XntervsZ, reley ltXl restgres, dis- 
cannmts resistan:@ CC1Dl) battery fn mufti le w i t h  r~ststance 
ff2ntl) battery from lead CFg v t a  diode C~44, sad resLores 
b;.sotery paI~trLry ta normel across rcrrstfna2s arrd -61 
relegsing rhc City irunk, Tire trunk rclraars, opens the 
losp to temi?insls K 1  and -61 oprning CZ and dfaconnecrs 
grorsrtd film terminax TGl openkg 553, Helay C1 te~totes, d i s -  
connects terninah 4-43 from ternindl Tlvla capacitor C20A JEn 
ruultlp'le vrth resfstar R38, snd ttrmirzatl -GX f r m  temirrjaz lEtX 
vfa crapacttor C2QB fn muXtfgle vLth resftstor* R39. ReXay S1 
restores, closes XC1 v i a  diode f X 3 d ,  trenrrera temiaa3 CP& 
from resistance (CF) batrery and lead CFO vfe diode CR33 tO; 
lead ATE, disccsnectu resf stsnce ($:ZTXl) batrery fram geed 
rZFH vfa dfade C'fi.42 and resis~an~e ($ll)f) baEEery frunt Lamina2 
TC1. Relay X G I  op@ra:&s, lacks, transfers zemfnaf CFS from 
resistance (SS) barter? via dhde CR.71 t~ r&sfrtaecs ($%EL) 
battery art4 rerfstahee CX2KClI battery uia dJIecie GB36, and 
tarafnsX CFR from lead AT5 ta resistsfice (GF) brttery a& 
Xhrd G F ~  trfa dhde CR32, The efrealtt id now at n o m i ,  

lQeO3 fFXGe &A] 

%en the srtlendsnt key8 the dLgit: essimezf ta ~anfe=.&nfe 
tha Turret Segtstes or Selection Routing CirrvfE cannects 
ground to termfaei CFR thus cmeiag CB and graundfrtg laad Cm 
vfa dfode CR32, Relay CF crperstds, connects r%slet&nca (re- 
sltstorg R32 and R3!+) battery ta temimls TCl, end 1C2 
re%irgitts;rlva3&lu, rcsrtnects ground to leads "@$'I, TIB sn3 TAG, 
connects roi %stance I$;IXC1) grovnd ro Eesd L%l and cT~aae 
Dl via dbor3e UXZL, After its s1aw-to-apr=rat~ hterrir&X, refay 
Pi upetates, lock4, ~tan~fets tetmimi T:t t r ~ m  rcsistanec 
[resietor R32) battery ta resttgncr X$XDfl battery enxi fcad 
CFR wLa diode CR31, connects r~slstance (%102) &atterry to issd 
by33 via dlade CR4k, and connects resistance [+42"TX3) battery 
to Isad CFM via diode CR42, 'Xftre cdlXing Trunk. Ewi~eh &5,0r&s 
@ loop to rerminslz X2 ~ n d  -63 closing CT. Welay CZ rrperatas, 
eaanects termlral T1 to termfnsl W l  
via capsrcitor C;Za& in mwl tipre w i t h  reatstor R38, 
Feminaf RX to t&mfnjll -Cl v k  
csparitolr C208 Ln ~ultLpXs" wLth reslotor B99, and tr&ataPers 
EerafnaZ. CFS fram rtzststsrrre {El) battery and rittsjestoncr 
(PZXGI) bstt~ry vla diode CR3$ ~o rawistgncc (CF) bsttery 
and reed CEO w i g  dfate m34, Gcotzxrd is then disconnei.ted 



f r m  terminal CFR openfng C f  and rcmavfzg round from lead GFB. 
R c f ~ y  CF restore.. disconn~ctlr  rcsfs tance $ res t s to r  R34)  bat tery  
from temina1  TC2, ground fram leads THI, TLD and TAG, r e s i s -  
tance (#$ZXCT] ground fern 39ed W l ,  openfng XC1, r c r l s t a a c e  
(#%Dl) battery via diode C R 3 1  from terminel CEX, and r s s f i -  
tance CglDZ) battery via diode CR41 from lead ATB. Relay 
XC3 r c s t a res ,  t ransfers  ternin&% CFS front r e s i s t eacc  (82XCf) 
b t t e r y  v ls  d b d e  GKJ6, resbxtstnce (r;;f) bat tery  and lead CjFO 
vLa dfode CK34 t o  resistanca (55) bat tery  vta d2ode CR37, 
tatxainaf LFR from res is tance (CFI bat tery  and lead CrO ~ $ 3  
diade CR32 ta res is tance (GP) bat tery  and lced CFQ vie diade 
I;XCSJ, 

Tt-te Attendant keys the access 3 i a f t  a s  described above, c@a- 
rtecting gromd Fa temltnaf CFR thus clositrg CF and g r ~ i ; u n d i ~ g  
lead CFD vla dforle FE33. Relay GF apera t r s ,  c e n a e c t ~  
resfs tance (OID2) bettery. tu terminal CPR wfa diode CR&X clo?sriEtrg 
B2 gromd t o  leads TLD, TkC and: YH2, res is tance ( r e s i s t o r  
~ 4 f 5  baetety to t e m f n a l  TC2, and resfstans;a ("XXGZ) &rexiad 
t a  Iead UrO, After i ts slowlta-operate f a t e rva l ,  reray Dl: 
a e ra tc s ,  t ransfers  t c r a i m l  TG2 f r an  r ~ s i s t a n c e  ( r e s t s  ca r  
R%) bstfary  t o  resistdnce (#lDZ) ba t t e ry ,  f0ck.i and cwn~cC.  
res is tance ($2TX;2) battery ts lead CPW, R e  c a l l i n g  Trunk 
%@itch sonnects the c~sttlfnq laup t a  t ~ r r n f r t a l a  e 2  snit -a 
cTa82ng the laop t o  62 add' connects ground t o  femi;uxl TC!, 
Relav C2 ooerates,  connects t e r n i m l  %2 t a  
ttsmgnal T2 w%@ esp~iicf tor; 62U i n  ma1 t PpEe wtth 
t e a i s t o r  R4O con~ec t f l  eesmknai 4 2  tu 
&+nntml R.2 v i a  capaciEos C21E fn snultfpls wfth 
rss l ts ts r  R.4.1, Gr~ttnCf fa the% dLsconnrrtad f rcrti tarminal GFi, 
openltng CF and remving ground f ram lead CFQ wta d fode CR33, 
Relay CF t e s t a res  disconaects ground Erom Xea& TW, TAC send 
TY@ rrleststance ( Q X X C ~ )  ground f r a ~  h a d  m, apeegqg X C ~ ,  art4 resistance (flD2] bat tery  fram terming1 GYP v i ~  dfode Git43, 
Relay XC2 res t a r s s ,  t ransfers  t e m f n a l  GPR fram res i s t ance  
(CP) Sairtery and Eead GFO v k  dfode Cft33 t o  feast ATXI, terminal 
CFS from reofatanse ( S S )  battery via dfsrte a 3 7  ta reeLa5:anca 
(CF) k t t e q  and lead CFO, 

men a attatioa d k l s  t he  s s c ~ s d  dfgtt;, gyrounb Jts connwted EQ 
t e r a & m I  CFS cz16s-e~ CF isrsd grosndiag lead CEO, ReZr*y Ei? q e r -  
area ,  conaects grofmd to t e m f m l s  TLD, TAF ant1 TWP, tern$-% 
&R3 claafag 42XC3, and rresl8tanite f r e ~ i s t a r  R35) ground rn 

telrmznal LK3, Pxfs transferti rrtri csllfnp, I fne  lao f ew  Chll; 
Ffnder Switch t o  the Conference Sulrch and t h e  eal!inp p r e y  
f s  connected trr  t e m f n a l s  K J  end -62 closfng, r e l a y  C3. Relay 
CJ opsrates,  cam$cts  grounct to  temltnel TC3, 3eo& CRi, closea 
XKl vie diode CR).L, TX2, crrnnects ~erminal,  K J  
ta rerr~lfrtriZ T3 V ~ A  ea~@cXt;or C2M ftr multipXe 
uj.lt& resistor &&2, tefmlnal -C3 
t a  terminel R"5v-t  ct;egat;itar 623B i n  mmuIrfip3e w L ~  te8xst;or 
R43, and discomsctf i  temftatxlt 'L.I;J from terxa%mX AR3 eiend 
f2XC3 via  resisEaz R35, 

Relays TXZ, and TX2 aperate.  Eefry 32% ope?esc&s and revereas 
polar i ty  acrcas terminals and -Cl f a t  SnslKiesi. r u w t ~ i s i a n ,  
Relay T%2 operates and rpvlerses po la r i tv  sc ross  tcmlnals  
<2 and 4 2  fo r  anewer s u p ~ r v l s i o n ,  Af E&F t he  se2ectLon fr  
completed gromd i~ dfscannectrd from t e m f n a l  CFS opiening 
CF and re~noving  round from feed CFO, Relay CF r ea t s res ,  
d iscmnects  ground from h a i l  TI-gZ TAF and Y'lW and t emfnaf  
AR3 ogenhg XC3.  Relay X 6 3  r e s to res ,  

A PAW s t a t  Pon d h l s  ehe access d i g i t  and connacES geot3ntZ 2o 
termiaal CFS closing GP and g r a ~ t ~ d i n g  lead CFa. Kclay C f  
operates,  eonnects grotsnid t o  Zeads ?ID, TAF snd TRF H R ~  
terninax AR4 c l a s  fag (C2XC4 ) and connects r e s t s  tance { r s s ~ s t a r  
R 3 6 )  ground t~z tr;mil.tlsi VL4. IAfs t r ans fe r s  the r s l 3  b.tlg leap 
f r m  the Ffnder Switch $5 the GonEerenca Switch narf %he &&%ling 
party i s  connected co te~mfsaSs +C% and -C& eX~aZe% i = f ,  Relay 
E"3, operat;es, ecanects ground t u  terzir5nal TrJ-5, dfscamect?sr 
terxainal M4 Eram tem%n@l  AR& and ?!ZXC& vfa r e s f s t o r  R36, 
conBeeEs t a m f n g l  SO% t o  t%rmFnal 3% via capactrot  f?&A fn  
av1t;fpLs; with r e s f s t o r  R44.Fl, t e m l n a l  -a t o  Eesmfr-"aX IS4 vx& 
e a p c k r o r  CZ%B i n  nrultSple with r e s i s t o r  &4$. After the  
saxec t fan L s  completed ground f s discolnectad f ram termirsal 
CFS opening CF a24 removing qround f rz2  33e;eid GFG? Relay 
CF restorils,  disconnects ground f ~ o m  leaas T W ,  TM, TXP and 
AR4, o p n i n g  X(JS, RaZay Xi% r e s to res  

"fFra s ta tPaa g%rty d i s l s  iyrccesss d2g2t and cannet ta  griad 
t a  termfna2 CFS. ~ Z a d i n $ $  Cf and grounding lead GFO, Rciay 
CF operate%, Connect;% round r;o leads TIB, TAF, TW and 
r s ~ n i r u x  &R$+  lasing $ 2 ~ 5 .  Thlr L r ~ n s f e r s  Lhe e a ~ ~ i f i g  ~ w p  



fraxs the Ffndar Swttch t o  &be G~nferance Swlttch c~nnect-) ,ng 
the caLlf,d& p r e y  loop Ea t~tlnrinals W5 and 4 5  c los ing  65. 
@lay 65 operates connects &pound to tertbnaf TC5, djsconnects 
rrrristrrrce f c l X ~ 5 J  b9t.tiery from Esratnal 3XG v i n  d f d e  rCR44, 
Eeminaf t K 5  f r an  t ~ m t n a l  AR5- axld t 2 X C 5  via  r e s i s t o r  R37. 
connects temfnaf  K 5  t o  terminsf 
T5 via capacitor C25A i n  xxs'tiXtiple with r e s i s t a r  k46, ternxinaX 
-C5 Pa t e r v f m l  Rfj via  capaci tor  
Q 5 1  fn mzx'ltiplc w f e h  r e s i s t o r  847, After rba s sXec~ ion  is 
~ w p l t e ~ e d  grauqd Ls dt~conncz?.tad f r m  trcrminsi GPS opentsq CF 
and remving gro~nzrf from fesd GFO, Reky  CF r e s t a sas ,  dfs- 
Fonrzeqts ground f r a ~  leiids TW, TAP, TEF end t&mia&lt AIt5 
@peni.ng XC5, :telay XCT r e s to res .  

(FfG. 8A5 

Far &% mte  @f s f m p ' f i c i o y  Canf. Cktltl;. 1-5 a;kslP t z l e&se  i n  
reveran rD~dQf. The s c a t i a ~ t  colli3er~trtd t o  ttrmftz3 l a  f;5 a ~ d  
-CS hangs up and opens the  c a I I i a g  Zacp to  65 opcaing CS, 
ReXay Ci5 res tores ,  diseoaa3iests ground tram termita2 EGS , 
rre%istattce ( r e s i r t a r  R37 f ground fr3m t e m i n a l  W, t e r ~ i a a k  
N5 Irom te-snfnel T5 vJta 
capacitor C25A i a  mmtlltipl~ 3:gtf.s r e ~ i s t a r e  846, tar~irrar l 4 5  
Era% t e m t m l t  R5 vga ,aapa.*rcitas 
a519 i a  mxsltfp2& vich r e s i s t o r  R$?,  coneeer;a wif; Xst&nca t#3&5) 
bat tery  t o  terminal TRG, and with nb se fes t io s s  bafdg m d a ,  
gromd is canaacted ~o temfrrtal TETG by Mfscelfana9ua -man 
Clzt, CBwS703 o r  equivalent,  8543 lea4 TRG, o r  by PIG, 9X wkza 
equipped v L  lead R3, c la s ing  XC9 v i a  dlodo CR44, Relay XC$ 
Operates, lacks and connect3 Eern?Xa&l IXtt ' t o  t e h i r r g l  aftd 
r s s i s t ancc  (12XC5) ba t t e ry  v i a  r e s i s t o r  R37, 

The s t&t ion  canaccted t o  e e m t n e l s  %G w d  -a hangs up and 
opens Lha csllinlq loop t o  C4 opentag C4, Relay t% r e s to res ,  
dJ tscat tm~ts  grogad fro& t e m l m 2  TrA, r e s i s t ance  f rosferor  
RSQ) gratrnd fro= terminal LKA t e rmfml  -4 
fraa earmia@f Tii via  ~ g ~ a e i t o $  C ~ W  Xn mzrtl t ip%& 
wKrh r e s l s t a s  R44, tomina2 -C& 
frm t e m i n a l  R4 via capgcitor C248 Xn n;ultipls with r e s i s t o r  
R45, m d  clos@a XCB via  aiode KR43, Reray XC4 apearstcs, Zacla, 
and c@na\c;cts temLnal LEO t o  terntin&% AR4 &nd seeistart,cr?. (C2XG4) 
kCbary via  z w i s t o r  B3&, 

'Pha Bratian connected Et) tem2naXs K3 end -C3 h a n ~ s  up and 
opens  he c a l l i n g  laag t o  C3 apening C3, Relay G3 r e s to res ,  
d f  sconnscrs ground f r m  termaimZ, 'PC>, rresisr;anr;@ Cres i s t~~  
R35)  ground ftm termin&% M3, rcmtinal W3 
Xrafn temkn,nftf. T9 v5$ capeeftor C23k i n  muXtipIa 
with r e s i sca r  842, taswkna i - 4 3  
f r m  temtrze2 83 v i a  r&pacltoi. C23B i n  mrxlriple wLth resistor" 
Rt3, closes  XC3 via  diode m40 and opens 'TXfXT v ia  diode CBBt, 
TX2 nnd t s sns fe r s  lead GFXf. fro= gzovtnd ro r e s i s t ance  f#ZDX, 
#842=1, 821)2, #!22X2 i n  a r u l t ~ p l e )  h a t t s t y .  Relay XC3 a p r a t e $ ,  
lacks  and connects terminal iX3 t o  t e rn ine l  AR3 end r e ~ i a r e ~ c a  
(Jlt2X63) bat tery  wls r e s f s r o r  855,  

Fox the  sake of c l a r i t y  c2 rcu i t s  l a&& 2 ahaXl r e l ease  
saparateXy, although %trey rafeose  shuftgnft-oualy.. Re L y  TXZ 
r e s to res ,  r e s t a t e s  bat tery  p o l a r i t y  to normal e t  teaaakneft 
+C2 and t ~ n r t i x r j s l  T2 via  capaci tor  C238 i n  ovultiple w i t h  refgs- 

R&O, ~23x3 t emfnf f f  -f=2 and t~?rxz1fne% ]a3 v b  C ~ ~ Z C ~ ~ T S I ~ .  
2n mul t ip le  wfrh reL: to+ E ~ X ,  33% 55; r e l ease r  the  t r m k  ~dtrcuis; 
~ n d  when the trunk re leases  i t  apens the  itaop to C2, apt~nin  
c 2  and disconnects ground frpo rarwlnal TG2 oosninp: D2. %keLy 
C2 r e s t a re s  di~con~crts temf&&it -2 
gram t e r a i n i ~  xz vie  c a w c i t a r  C ~ U I  i n  m u ~ t  ipt: 
with r e s f s t a r  R 4 0 ,  aZw te=fft&l -C2 
Irm terrninai via ~ ~ p s ~ l t o r  C2IB fa m l t i g % @  
wirh r e s l s t a r  R41. Relay D2 resco-es, d i s c a t i n e c t ~  resgsta~srt-e 
(fZ132) b@Etery fzam CertniinrsX $C2 en~t c loses  XC5 v%a dliodt; 
CS39. Relay XC3 reopar&tes,  locks,  Cransfers t ~ r m 5 n 3 P  GE5 frm 
resis&lasnee (CF) bsetery and Iced C f O  t o  r e s t  stenere fSS1 bat- 
Lary wX& died@ 5;R37, sad rsamfers t e t a i n @ l  CFR frum lead 
ATE t o  r e r f s t ance  (Ck") ba t t e ry  &and lead FFQ trig diode GR53, 

&@lay "KXX Eestores rcaeores ba t t e ry  ~ 2 a s f t y  ta so-3 on 
tarmim% -iZTZ and ~f vie  capaci tor  C 2 W  in mutXtip.t% vieh rreals- 
t o r  R38, t e m i n h l  4 1  and r e m i n a l  RZ vfa capsc f t a r  aOI h 
mufi~Epltt with r t s i s t o r  R33, Fais  rsfeiabea the trwk ohf i t l i t  
m d  whee the  trunk re2errses tr: opens the  f a3  ttQ Cl apcrt~Xa 
C1 a14 disconnects ground from TCI opening Dr. Relay CI 
r e s t a r e s ,  disconnects t@mmte&f X Z  
Erm terminal tl via crtawcitss 00A. La auErlpf* u%th 
resistor K38, a l s o  terminal 43. 



fsm tamfrral R1 v i a  caprc i t a r  CZOR In mulrfple with r e s f s t o r  
gjg+ Relay If1 restaeea, trenafe-s terrnirlaX WR ffam res ts tance 
(CF] battery and lead CFO v i a  diode GK33 t o  lead A"x,  retiis- 
trnce (ik2TXI) battery via ddSade V.42, from lead CI't!, dfscav- 
nects sesfsrance (< ' lD i f  battery from terminal TCX and cfeses  
XCl via diode C R S S ,  Relay XCX aperatas ,  ldcks,  t r ans fe r% tekQ- 
rxtf-l CFR fram lead ATB t a  r e s i s t ~ n c e  (GF) battery and lead 
GFr3 v i a  ddiarcfe CRJS and terminal CFS Ernm reef%tanctr (55) 
bat tery  v ia  @fade CSJ7, Ea resfs tance <El) battery, The 
t f r c u i t  is n w  a t  normal. 

TtL,OO 

11,OX,3 Seizure oE ~ n n f ,  at, v h  Terminals W1, -CZ n 
Whw Dhe eccess digre  is d h J e d ,  the koIlcuw~n.ng orcurs  lin 
PEG. 8 ,  assmin$ cctnfera~ee cLrcui ts  1-5 ere busy (XC3- 
XC5 restored) and trrtniis a r e  connected To c i r c u i t s  I end 2, 
graund !s connected t o  tezmfnal CF5 clcs ing~ CF (S3e N E E  
823, Relay CE" ~ t w r a t e s ,  Connects ground t a  leads. TW, TAF, 
TRG r~nd CFC reinti therefore  lead CFC 5n t h i s  FIG,  Ta avoid 
repotFtfan f t  will be u ~ d e r s t o l ~ d  tf.at cfurfna the sai.iswo o;E 
each czfrcuit only grt3tsnd rormectsd to lead CFG wi?t% be dk?t- 
C U I I Q ~ ~  a f s ~ ,  & f r a t  ZlRe s&le r t fon  f s  c;amrtr1eteJ, r@l&,sy Cf 
res tores  end disconnect$ grcu?d from %eras TLD, TAP. 11(F and 
CFG %n FTG, 8 ,  and t h ~ r e f a t e  &ead CFG %n t h i s  FXGv &&@ina 
ra  avaid repet i t ion,  aniy ground dfaconnected from lead CFG 
w i l l  be dEscussed btlrrtt, %eza a s t a t ion  d i a l s  the R C E ~ S S  
d i g i t ,  grow& %a conneetad t o  Xed CFG. Tkf6 connects r ~ s f s -  
tancs $ res i s to r  R455 ground ro  ~e rn t tna l  W l ,  ground to t e r -  
minal AR1, and c loses  Y ~ ~ X C I .  %a c a l l i n g  loop i s  connected 
tr; e m f m l s  %l and -CT cXosfng C1, Relay Ck apereoes, 
eoaasctg ground t o  terntF~sX TCl, leads WH, CEx% C"HTf W I G .  3 ,  
disconnects temLnsk WZ feast tea8 CPC, ~ e m i n a l  ABl rnd 
#ZXCf v i a  resistor R48, comects  tcminef  +GI to t e r n f m l  
TL v ia  c q s ~ i t r ) ~  0 3 i i  kn ~ ~ L t i p X e  wLth re t i i s to t  RSI, termkraal 
-CE to t e m i n a l  R1 v i a  capacLtorC26f3 i n  mrtXtFpla with 
t c s L ~ t a r  B52, A f r ~ r  ehe selectkan is completed, ground %B 
disconnected f rom lead CFG open Fng X C l  ~ n d  d rsconnec E ing 
F O U O ~  Prm t e rn ine l  ARI. Relay XC1 res tores  and t r&nsferr  
eed CFG from tamfnjal ARI aod res is tance C 1 2 X G 1 1  hr&tEet)r to 

tterrmfnal LK2 wia roaslegpr R49, termfnaf AW2 rad tasfstaaci;  
f42XC2) h t t a r y ,  

i3frsn s s t a t t o n  d i a l s  rhe accaas d i g i t ,  %round %a ca&%ni?!cEed 
t o r  faad WIG: and t h i s  canat,cts r e s i s t a n r ? ~  (restssar- R5O) gromd 
Eo EezmiwZ t K 3 ,  ground to  terminal AR3 and closes (f 2XG3jr. 
"Xrtsa callin-. loop Xe eonncrtted t o  tenniwalr; K 3  and -t;3 cias ing 
C3 ~ e l a ~ ~ ' ~ 3  apcrates ,  connects grauzxj-f t o  tern%*% X3, 
dLscannccts ~ ; i s m i w l  LKI vest r e s i s t o r  RSO fro= l e a d  CPC, 
t e rn ine l  A&5 and $ZXC;3, 6 0 ~ l f t ~ c t s  Eemiwf  K3 t o  remLmk P3 
u k  capa t i t a r  CEM &a n;uPtLpla wi th  r e s f s t o r  R99, termiraEIl, 
-C3 t a  tamfn91 83 via  wpacf to r  GJ8B fn  s u l t i p l ~  rL th  rersk* 
t a r  R56, end distcpnaccts resist;ssnce 611XC3) 'tsaetery from Xxad;is 
~ G ( " M ' * U R G ) ,  RS v k  diode C R 4 S .  After t he  aelectforxi i~ can?- 
plered ground i s  d isronnec~ed f r m  Teat3 GFG opcrngng XG3 and 
dfseonnectfng ground fram terminal AR3, Relay X62 res tores  
d$sicolnnecte temrtrta 1 A&3 end re$ is rance {CPXCis) ba t t e r y  fro; 
3tsab G I G  or t ransfers  T;@ad CfG from thc aforcmeetfon~d to lead 

Sf;rs;tion pa r t t e r  contreetad t o  temfnj23s -C3, *a, 4 2 ,  
%3 and -C3 m y  relggse a t  srsntlmn k t  for the sake af ciCar&t;p 
slmlf re lease  seoueot is l ly ,  The parry cann~c ted  t r m i n a l s  
442% and - 6 2  hangs up end apens the c~xlking loop tc?. tl opsrtLng 



CT, Relay G 1  restores, dfaconnects grnund frtm temrfnal 
'ICE, resistrrnce fresrstar Rh8) grraVfnd fr im t e - m f ~ l  LET, 
terminal K r  from temfnaL TZ vfa capacitor C2M in multiple 
vfth re~i.stbr R5t, r9mfm1 -CZ lsm trmlml K3 via rapecitos 
C26B in mlslrjlple wbrh reststor 852, svd trmsfetxa fwd 
TRC f'k" U R G , )  at Iegd RG ("U" MRG,) from IisixrS ft5 to reds- 
tanre (.JtlXCf) b~tteizy v t  dLodts Ck&f, and asstxnjng t h ~ t  na 
seleccfstns are being made, ground fa then .cvrrt.ttccr;r%d hy 
Mfs;c, Carcon CB-570hr eauivarcnt to 1e,-ds TffG f f ' % * '  WRC,f ar 
RC("W" VRG.) via Teat55 RG and TKG t r l  PIC, 10 wJtf~ relays XC6- 
XS7 opaxsted, and c3osos XCL, Refay XCX opcratcs lacks, 
cmnecta lead CF'G to ternf n a Z  ZK% via resistor ~ 4 8 ,  termtml 
ARli and sesfsta~ce riZXC1) battery sx: transfers le;xd FfG 
frm lead 55 C'k" WRG, 1 ea ttte alot-rrn~t~x aloned, transfers 
eeminal CFA fran loads ATB (/'%N'"wRG, 1 or CFB ("EFj" @KC,) 
to Tea3 CFO gad cant 2cts r;i.ad R5 LO 6 tXCL,  via diode? C R S f ,  
plus Peads TRG f "H" WRC,), RiE f"l" W$G.) graut~ding Icgd KS. 

The prty canneztted to termfmts SF12 end -62 hangs tip and 
@pens %ha mlltng Isnp re C2 opening G 2 .  ReLay G 2  reazares, 
direonnacte g: sand from rtermfstal Xi?, rasisrarrcc f resis kor 
349) ground from temimt IW2, tem~fnai K 2  fsnm ternfnal 
fZ v b  capacf tar c27h kn tna1ttpla ~ L E X I  rcsistur R53, tez-m%ml 
4 2  from temJLngl R2 v k  c&paciltar C278 fn mu$ rfple v i ~ h  
resfsfas RS&, and closes XC2 v ia  diode cK%5, Balay XC2 
ape~a tes, laekas ~tnd ~On*'ieCts tersnLns5, tiit.2 to termfitaZ A S ,  
yiesfstanee (M2XCZ) httery via resistor 869. 

31s wrty  cannzcted to EezminaXa S C J ,  -C3 Funas up ai-d opens 
the mlltng loop to C3 cpanin* C3, Relay 65 restores, dLs- 
corrm~cts graund from temlml, T,3, zcafsta$%ca (rcaistor R50) 
g r m d   fro^ terrnkn&Z t # 9 ,  ter, i;trxf K 3  frm te~ntlnaf TJ vfa 
rapitrftor C 2 M  in multfpk with sssistoz &5S, ~eminal 4 3  
fram temiml. K3 v i a  cap;xcftar CalB &n rnultipIc w k i h  reairtor 
W56, grotlnd fr~m least CFTi'W, lead C2A <("8" WRG,] sand clases KC3 
v i a  diade CgiiiS, &?lay XC3 operatar, Izrtks and ,cannects 
termf~l L#3 ta terninax A83 and rraistancc f ~ 2 X C 3 )  battery 
u k  resLstor R50, The rlrcugt, is n m  normf. 

When a stagion parcty dials the access digit, the fallwing 
occurs in FIG, M, assunfag confercncc circufea 1 * 5  are 
hay (El-XC5 restored) and tz-unks are connected to ckscdf ts 
I end 2 ,  ground i t s  caranacted to tcntt-lwf GW crcaiag CF 
(see EGTE t 2 ) .  Relay C f  operates, cnnnce ts ground to Im?s 
TLD, %F, TRF, and CFG and thesegore lead SS in this FIG, 
v i a  leads CEC and SS ("Nf'  WRG, 3 fu EfC, 9A ( X C I - X C 3  z~stnred). 
TO avof d repztkt-on it w5X1 br urtderstand thqt during the 
areirure of each c i r c u i t  ottly gzounii rro.rt.nect.ad to lead 55 will 
be discussed, also aftar the selection is ean;p%sted, relay 
CP restnros nnd dtsconn7cts grnund fram leads mD, TWF, T%F 
an& lead CfC Srt FXG, M and thcr'cfosr~ Xaad SS in this FFSpre 
via leads CFG and S S  ('$" IWRC,) in FIG. 9&, Again, to 
avoLd repetition, only grolwtnd dfstrorsaacted fro% lcad SS wfll 
be discuksad, When a caf ling s~srion dia3s the nccsgs d%gft 
rmxnd i s  cnnnccred 50 lewd S S ,  this courre~ts t~zistxn~e 
frcsistor Rh5) $round to retrairsl I K ' r .  grntnd to teinltui 
kR4 and closes 32XCh. I?ka callfng loop fs cbrnnectad to 
remina3,s K4 and 4 4  rlosfng C 4 .  Belay C4 aperetes,  con- 
nects ground 90 temtfnal %&, Lead C 3 ,  dfseoaner~ts temf.na% 
tK& from tcrmfwl ARS, t23Eth, lead S S ,  wfa resistor R65, 
eonnFcts terdrtal Krt: za tcmLml T4 via capacitr*r G29A La 
mu3tip3e with refi~t3r R57, trmttml -C4 90 terniiqal R4 v i a  
reapticitor C298 in suittiplrr with resistor R58, After %he 
select% an I s  cmpletrd, graurd fa digcolnnected from I ea?-Hd 
$5 and thezerore terrrti~aaL BR4 opcnlng XC4. Relev XC4 reorotcs 

transfeps lead SS frm temi~al ~iR4 and rasibtgrtce (s2XCS.) 
battery ta tr-fnal t R 5  v k  r;slstot- R66, termimf ~ 1 5  and 
rcslatanca CW2X65) battery, 

@hen a calling p*tzlry dkds the access d f p i ~ ,  gsorttnd fs e m -  
nected to lead SS, t i r  ls cni2nects rca  f stsnae lrcs is tor R665 
otraund ta terminal tK5, gro~nd to terminal, BK5, a-13 ctasea 
8 2 ~ ~ 5 ,  rite clatJing loop f s  cannt*rtcd to t~mirtels .t3;5 and 
-C4 c%ouing C5.  Rety ~5 apeucttcs, crsanccts graond ta ter- 
minal X 5 ,  dfsccnnects tqrmf pal JIIKVrnm tcw$f$xa1 ARS, *2XC5? 
and lead $3 v k  resP%tos R40, corlnocts t;cmfml K 3  ta ccr- 
mfnat 15 v h  capacf tax- G X i i  fiig multfplc with rtssi~t~r R5gl 
and raminal -65 to t e m f s b t l  Ri ~ i a  cepzcft;sr C3QF In rt-xltiple 
with resistar R6Q, After: the salcctton is ~63. p;et~d, ground 
$8 dlscanntl~tsd f stm lead 3% anrf thi refa;-ra iermfn-% 1 A84 
opening YC5, Ral,-,y XC5 rcstwes atrtl tmnsfers tcud SS rfrm 



temi w l PIR5 and res fstancle flF2~CTl bar tcry to tcmxnal LEG 
via resistor R67, terminal AR& and resist anre Cg2X65) 
batt:ti?y* 

12,01,3 -nf, ckt, t fa  T+~-+&rj~l- 
e i m  X G ~ ,  XC 

Uhen a cal%%ng statlr5n dh3s the sceese d i g i c ,  ground is 
connected to Tea3 $3, this connects rcs is tsncc iresis tar W 7 )  
#round ro termillat LK6, gromd to tr~riinal A R 6 ,  and closer 
2KC6, Thts calling Ioap is eont.lczte*f to tsrafnal% Kt5 

and -G6 closing 5 6 ,  Belay 66 apzra tes, connects gsnond to 
tcml~al TI*,&, r'lwmx-ierrts tel zbnol tKh from X c ~ d  SS, ten ifl91 
AR6 #2XC6, v i a  rrsfqtor R65, connzcts termfnal K6 to tensf-% 
Tt3 :k eapacf~or C318 its aurtigte with readstor R61, refmfnalt 
4% to rzrtnlnal RB v,a c8pac;Ftoz G J l B  Irr nrtthcfple with rosristozr 
A62. Aftcr the selectfan sa co~ploted, ground f o  dfstonnectcd 
Prom lead 5% and therefore tem,im L 2186, opening XC6, Reley 
XC6 rescores and transfers Zead SS from terzfnal AR6 and 
tesls tilcce (#2XCfj) ba ttary tc tcrzin;jl l LK7 via resis tor REr8, 
terminax PtB7 and res la %rice (# i?X127$ battery, 

12.0f ,5 

m ~ n  a calling slt:~tfan d t l l s  e h ~  asceas d i g i t ,  g~ottnd fs 
cannectgd vo laad SS, rlthw camects reslsancc (rcsititor R5b) 
saund to tc?mfnaf LK3, grm*ad ti? tor-minaf AR7 end class*. 

~ Z X C T .  The wllinb hoop is connected to t e m i ~ k s  ic) and 
4 7  cfoa&ng C ? ,  Relay G J  crpe3:ates, connecbs grwnd ra; E m- 
mimX XC7, dtsconrtccta zemiwl LK7 frm trmEmL &&?, 9 Z X C 7 ,  
3mB $5, connects temiwt +C7 +a termfVnaf, T3 v i a  caweftor 
C 3 B  iis ntuftiple w i ~ h  resi?ilt3r RS33, terrnineI 4 7  to termisxa5. 
R7 vis cap~arcttor G32B gts nultipZe with resistor: RtiO, m d  
disconnects: resistance (glXC7j ba ttcry w k a  diudc; 2R53 fr&m 
ICerd RG and temfna2 TRG, After the selectfar; ia cm?fered 
round it; cftsconnrrt~d f.zaz l~ad $3 and therefort;: tem&Ln&E 

f ~ 7 ,  opening XC7. Relay XCI rntores, transfers lcsO SS 
fro% tcminal W K J  and rrozsismnce (P2XC7) fattery to Iwd 
CFG, and lesd CFB gram loed CFO to tarmirt#l A l B .  

SratJcrn wrtfrs coaoetre2 to t @ m i ~ l s  %4,  wC4, %S, -CP, 
W4,  -C6, %7 and -67 m y  rg5.saae at readom, &st far rhe 

sske af clarity shall release sequerrlitially ss foXZwa- 

33% party cannected ta trmfnals K 4 ,  and -64 hsngs up and 
apcna the loop to G4 op~nifig CG, Relay C4 restores, dfscan- 
nects ground ftow tort~ifnr Z TC? , d-tscannoc ts rcs lstsacc (re- 
gistor R65) graulrd from tomitxal LK4 discrmnecil;~ tiersLngE 
-K:4 from terminal, T4 via caparbtor ~ 3 9 ~  In rnu%tLp%e wfth re- 
sistor R57, eern-inaf 4 4  from ter~inal R4 v i a  capacftor C298 
in multiple w i t h  rssistor R58 and transfer% taminaZ TRG from 
lead RG ta resistance tilXG4) batrery via diode CR4B. Assuming 
that no galr;stltaas arc being niade, ground i.s than connected 
ta terminal TRC by EIlsr;, Cornan CB-5703 ar equfviilezt @fa 
read TEG zldsinp XCS, Relay XC4 operates, locks, Eran~Eera 
Zead $5 fzam lead CFC to termiddl EX4 ~ i a  resfstor R65, 
termiza3. APG and resistance (~f2XC4) tiattory , lead CFI From 
terminal AT2 ta Zcsd CFU and coanects lead RC to #Ww64 and rer- 
mfsrssl TkG grounding lead KG. 

The psrty connocterf ta *.~rmin&ls %5 cad -C5 hangs up and 
opens tho loop to C5 apening C 5 ,  ReLsy C4 restares, d f s -  
connects ground from terninax TC5 rrsistancc (resfstsr I!&&&) 
gromd from terniilut Ut5, ctosea kc5 via diode CR49, dlscon- 
nccts terminal i C S  fro? ierrninaf TS via capacitor 630A it 
muZtipfe with resLftar R39, end dfscanncets temCna3 -G5 
Itom terminal R 5  vfa csp~citoz C3QB In ~ulti~le vftt  zesfstar 
K60. Iteley XCS oaerates, locks and cannecrs terrnFnal 
to Eerminsi 2123 a h  resistance ( t 2 X 6 5 )  battery v k  res.fietor 
R66, 

m e  party connected to temfn~ts K S  ~ n d  -Cb hangs up srad 
opens tho lrsop ro C 6  clpeni,ap C6, ReZsy CQ tertoses, discon- 
nects ground Era% Eeraiaal TGb resf P tance Iresf stor RIS75 
grotatd from cerntnsl iX6, rem jnal 4Cb from terminal T6 vll l  
ca~zcfEor 6 3 M  in mut2~fgle vLth rcsl~tor R63, tammlnal 4% 
from teminal R6 vLa capacftlos C31B fn mlxlti.;tle with rests- 
tor RbZ, and closea KC5 via diode 6R56, Relay XCB ap~ra~&s, 
locks and connects ~csrrrinsl WC to temfnal AR6 snd resistance 
fg2XC65 via resistor 867, 

parry connected erz temXns2?y +C7 sad eC7 hangs up a ~ d  
apens the loap to C 3 ,  opening C 3 ,  Relay CJ reseosaa, 



Aioconnecta ground Eras t~s:mfn&3, TC7, lead CSA, res%~taaee 
(ieb~%st~f R68) grautsd Ztem tereiwi LK7, teisnt&nsl K 3  from 
terslf~6% T7 u t  capacitor C32A in wultiple with resistor Rf43, 
tern&=% -C7 Ltom termina1 K7 via ce~acftaxr CJZB Pn nuXtipXe 
with rt siator R6$ and clases XC7 t r t  diode FtffSl.. Reby X C I  a;psrm 
atas, %rrc]ss an4 crrrxnecrtj terslLm2 W7 to aerrmknah AR7 and 
raststaiincs? ( M X C T )  battery via ~isrgsietojt. P68, Tt7e cfscrctft 
t% FIOW at w m l ,  

('%" or "3i" WR.G, ) (Qperated : hl%yo X f 1)- 

~esfstartce (CF) battetp re lelzd ATE srrsd%n@ busy tan@ Eo 
the ~al1ing arty, %lea bus keys BSYIX) sad ESY(I2) are 
researed, re fays X ( 1 )  snd X f l )  uprate ,  lock and tr&nsfer 
tesninrl ATS frem hecd IlPB ta resistance (Tltl tigrrery eztd 
the ctftcuft $3 eolitt a t  nomaf. k&im "B" WC, f r  uts&~d, eft- 
cttit operation fs shf iar  t o  tha above excepe 6 cireuXts 
are urflktad hstaad of 2 ,  

13.02 FSC- &in (115p&r~ted: 8x;layg 211=3-~65) 

Xrgtrmgng I=anf, Cktrj, t3, P2 e m  busy, and ctetrruflrs #3-3-PS 
are Itb'fe, resistance (CF) battbry Zs ca'tt'ttec~ed to termifisf 
CPS. CkrcuiEs 3-5 &re w s k e d  busy by op~zatfng thezr rsspec- 
tfve busy keys. For exampla, t h ~  operackon af t ~ ~ y  key BfYL 
opnr P ~ X C ~  $ad its reset ~iri~uit, ~ U E  ~stsfns rka rtl.seE 
cagnrbixfty of cfscuits $I, 2 ,  4, and 5 ~ $ 4  terninel TRG. Re- 
Lay XC3 restares a'ttd transfers chtl atxr  crlling party frm 
tert.rm?r;afrs tW3, &J to aerminats LK4, &E5: this prevents; se.Srure 
of Coaf, C i t r v r i E  #3, ar3 advilssces ~ h s  c&LXirrg party Lo ~5rcuiE 
$4,  AXsa, when bttsy keys ESVl - BSV3 are operated, (XCT-XG5 
tagtared), eemir:aX CHS Is teanslfertrd fram roaIsiltanr;e (CFI 
battery Eo feed AT8 (gee Fi30TE 82) sendrng busy tanc to the 
nrxE calling party, %$hen b ~ 5 y  keys BEY1 BSY3 are tastered 
enit C ~ n f  . &ES. f, end 2 have released, relays XCX-XC5 o cr-fitr 
ant trnnofer lead CFS from lead ATE ta restsrsnca (EX) &rc&ry. 
B e  circuit Is n m  &t aatml, 





CEXERAL SYSTEh4 PRACTICES SE:CTI OX' 5tIT-508-200 
ENGISEERXSG-PXIANTT SERIES ISSUE I , J U L Y ,  Iij69 

GT& E STAS I:lARIl) 

XfODEX, NA-100 FILTER VEXTISATOR FOR TELEXWHOSE EQT_:IPhlEXT I:"ABXSETS 
DESCRImXON, INSTAIAZAATZOX A S D  kZAf S T E K X N C E  

COXTEXTS f AGE I'a) Fitter guard 

....................... 1.* GENERAL. 1 .(b) Filter cartridge 

.................... 2- DESCRJPTfOS 1 (c) &Jotor- 1 X5Y9 60 Hz, 13,T564, 3+?5V 

Filter. Unit Conzponentg . . . . . . . . . . . .  1 (dl B f o ~ r j . ~ ~ .  
...................... K2;e-w MocXels., 1 

. . . . . . . . . . . . . . . . . . . . . . .  Older. hfodeJa 4 Ce) Blrbk~er. f"i0~9ing and nlount-inp base 

3.. IXSTAT,LATJOX . . . . . . . . . . . . . . . . . .  4 

Motnnting Filter Ventilator Cnit  . . . 4 
hfountir~g Filter Service 

. . . . . . . . . . . . . . . . . . . . . . . .  Indicator 4 
Electrical Currnectioxxs . . . . . . . . . . . . .  4 
Sealing The Gabinex . . . . . . . . . . . . . . . .  3 

il f) "*,I" box (new Xodeis only) 

tg3 ON-OFF s~vi tch .(Xi;ew B:Ir.rdels 0t3IyI 

fh)  3 axr1per.e fuse ear'tritfye type  iXe%v 
h!adeTs 01.311y) 

(i) Fuse  holder crartridge t?;p;er ( S e w  
Bl'odels Only I 

1 G-foot cord ey~xippect with fused jid~ug 
[elder kIndels Only! 

1.01 This section prclvides a descr.iptit)n, in-  
stal'latiorz ins"t;rutiours, and n-iaifrterrarkc~ tk3 Gaskets few n'~ou~3ting k ) a ~ ~ ,  ewr"i~ t y l ~ s  

procedures for. the  &fod;r:l XA-100 Filtel* Yen- 
cii 11nets, tilator .used om telephone equipn~er.r.t r.. L ' ( 1  ) Filt~l* Service Indieat013 

1-02 The &lode2 SA-100 Filter V~t l t i ia tor .  is 
norz11aXly rrsed with tlxe t,eictl 10 avrd 80 

F3ABX cabinets; however, i ts  use is not rn- 
sbricted to these r;:abinets as i t  czsux be used with 
any r.abine"cype teltephc>rze equi pn2ent jmec~rrir*- 
img pressrxrization am3 circrx2a"cian of the txeat ed 
ai re 

2 DESCRIPTION 

2.01 The &%ode1 K A-1 00 Filtrle Ventilator, 
sho\vn in Figut*e 1, pz.ovicles dtzst f3ve 

filtenhed air to supply circula-E;ory, slightly Iwes- 
surized cooling to telephone (~s-quipn1~11.t: r*abinets* 
The air. rszovernent is kept a t  a level low enazrph 
ta  elinliu~;l$e relay distrxrballce bug high exlr~tlgh 
to mairltszir-r a slightly 11asiLiz.e pEar:ss;sure "criridkx 
su f f i c i en t  iiirutxlation t c ~  dispel r31i13~t o f  the  Ireat 
ger-rerated gvithim the  cabinet., 

fin) FiIter Service Indicator  3 3 2 r l t r  x-rtirig 
clip% l2) 

(XI) RenlinrJex. labels (Sri~ex-5' 31crrleJs OuxXy) 

S e $ v  >godel% 
*"C--*- ** **Llh 

2.03 The ne"cqr n-radels of the Filtel* Yentilatolip, 
see F igure  X ,  are  equipped with a '"1" imx 

whixth consists o f  a factc~-,r.y ppt~e-wired OX-OFF 
switch and a fust.  c a l ~ t ~ i d ~ e  with a ;tl,lpeiar 

fuse& The "J" "ax is fuett~rg n~.orrrr;ted an t \w 
rean. c r f  the  r.r2r>tar and p~ovides  an czxtlt:a-rl;il 
rno-E;fjr shu t  crff" fog- ttsc: Filter Ventilator $0 that 
t12e rrxc;3tr;,ra Bray b~ shut  o f f  pri(nx~ to apefling the, 
c;z$lrinet tloc~x~s. "rhis e l in~inates  a dust sulagit;l ir1t.o 

t h e  azbi rre-2. wherx t h e  tl{,or*s of the  ratrizlet axbe 
t,peu~;c;_xd. The 3 ax?-rl-rel>e fuse isolages t t x ~  Filter* 
'Z"errtiX;zto~* fx.otn the cabinet c i ~ t u i t ;  thrr.ii;.fox.r;., 

F i l i t ~ i p  ZTnit Cumgt~nr~nts  
---wm*----***-**-**w*w*w* 

i f  an elec~t;x.icl*al failrrre occurs in t h e  F'iXtez* \*en- 
t i la to~* it will not effect t h e  aperatiatx of tile 

2.02 Tile &fadel XA-2 f)l) Fi ex. typy3gilatax.. con- tr4ei-lihoare equiprnel"r rnor* wi lf it he  rreLcrrsszt-x*p t o  
sistl; of ff?e following con1l$g3nl.ntg ~ l l c f  ;lp- t?xpnst. t he  cnkjixlrzt e%ec.triczil eqniplnplll. to re- 

pur.ten;-lnt; devices (see Figures 1, 2 ,  :$, and 4): pair t he  Filtex. 'i"cntiir4tcrxw. 



SECTION 507-508-200 
ISSUE t 

FILTER GUARD 

QN-OFF S W l f  GiW 

"J '"OX KNOCKOUT 
NOTE: 

SWtTGH AND FaSE MOUNTED, AS SHOWN, FOR 
ItLUSTRATfVE PURPOSES, NORMAL MOUNTiNG 
QN OPPOSITE SaOE, 

NEOPRENEGASKET 

Figure X *  Asserurblecl Filter Ventilator (Mew Model). 

Figure 2+ Fiiter Service Xndieakar. 



BLOWER CI LTER 
HOUSING GASKET 

Figure 3, Typical Gabiw-t. &Ic>unting. 

FUSED 
PLUG; 

* 

Figure 4, Oider Model Filter 'Ventilat~r, 



SECTION 507-5108-200 
I S S U E  1 

Older Models ..- ,. lmwm-----lr 
OR TOP OF THE CABINET, MAKE 
CERTAIX THAT THE INTERXAI, 

2,04 The older nzudels o f  the Filter Ventilator. EQUIPhTEXT $5 WEX,L PROTECTED 
(see Figure 4) do not have a n  OX-OFF AGAINST THE POSSIBILITY O F  

switch st. external fuse, consequently, t h e  cab- METAL CHIPS BEING SCATTERED 
inet doors t~rrust first be opened t a  unplug %the TWRIOGGWO'EJT THE CABIKET. 
Filter Ventilator, The circulatory effect fr.0~1 
t he  fan  operating when t h e  cloors ;are open 3*03 Use %he selectecf self-adherirzg neuprene 
calxses a n  urrdesiratrle surge of dust  into tile gasket and affix the  adhering sick of the  
cabinet- The alder nlocXe1 Filter Ventilators did gasket to the  blower mounting base. BXount the 
come eqmippeci xrit1.1 a fuseci plugE., llowever, i t  Filter Ve-~tXIatar. to t he  cabinet using locally 
was stilf rerluired to crpevx t he  cabinet doors t o  supplied nu ts  and bolts or se2i'-tppphg ser'ews. 
replac$@ the fmae, The older nrodeis cannot be 
colzverted tm accept the "JJ hbox with(3ut replssc- kfotrurting Filter Serxriele Errdicatox- 

**m-lilU-I--m-*II-*-*-*m-m-* --I------ 

ing the rrlotur. 
3*04 lurstall t he  Filter Service Indicakor, see 

3, J NSTA 1dE,ATl0K Figure 2, on the  front door of t he  cabinet 
zspproainlate3 y 8 inches from the  tap  of the  door 

Xlounting The ;Model XA-100 Filter Ven- and approximately 8 inches from &he door edge* ---m--~---+*~**-M-~*-m~-Mwm-*----------- 

ti tator _______ 1Ytren instalfed, %he Filter Service Indicator 
should clear all cabinet edges anci obstrtxctirsns 

3-03 Find a suitable location, preferably on the  when the door is ~ ~ i l ~  5116 inch 
top of t h e  cabinet, to mount t h e  Filter holes with 2-718 inch renters  t o  accomnlodste 

Ventilator. See Figure 3. The fiLter guard mount- %he rauge probes of the ~ i i ~ ~ ~  service lndicatrtt* 
i ~ l g  screws, the  OX-OFF sxviteh, and fuse holder Insert the probes the holes and 
fan newer models only) nzust be accessible for attach the retaining @lips over the gauge 
nlnintenance purposes. On t h e  I,eich 40 and 80 loc,k the indicator in  
PABX cak~inets t he  rr-nrrscd crrbfe entry  port on  
t he  t~3p of the  cabinet can be used to n2oun.t t h e  

~ ~ ~ ~ t ~ ~ w ~ ~ ~ ~ ~ , " m ~ ~ ~ ~ g  5 Filter Vet~tiiatol.. If o ther  cabimets a r e  rxsed, a 
eircular hole with a diameter of 2 inches must 3*05 R ~ ~ ~ \ ~ ~  the cover plate on the rear of the 
be drilled in the n~r~untlxrg location on the  cab- ii5" h x  t o  gain ac'cess to t he  nzatt~r leads* 
irret to  aeconznlodate t he  tslovr~er outlet* 'Use a lotrally srxl3plied cord or a ther  cor.l.nectic~n 

device which is in B C C [ ~ ~ ~ ~ X I ; C ~  with local @lee- 
KOTE: It is r~ rommended  t h a t  the  Fil ter trical codes and k@ the motor leads. 

Ventilator h e  mounted in a horizolltal ~ < ~ ~ ~ k ~ ~ ~ ~  are provided on @ither side of the 
p~s i t ion .  However, if space will not 

"J" box t o  accommodate flexible metallic con- 
permit, it can hr mounted in a veltical dui t  or other tnedia 3% required. Connect the 
position on the  side of t h e  cabinet, but .jotor leads, a s  intended, t o  either the internal 
the vertical mounting position will in-  handy box on @ither the ~ ~ i ~ h  40 or 80 PABX 
el-ease wear on t he  bearings of t h e  cabinets or to a n  externat 1 15-volt source, 
~ e n t i l a t ~ o r  and n3ay LencX t o  increase 
maintenarrce and shorters the  life of 
the ventilator* NOTE: Be-f<~re completing the electrical ton- 

nections, nzsske certain t ha t  the  bloli%pex. 
3.132 Locate t h e  mounting bas@ of t h e  b f o ~ ~ e r  motc~r $%$?itch is in t.he OFF position. 

hsrrsing 0z.e~ t h e  blower c-3utle.t. irz the  top  Do not t ~ r n  the  switch t o  the OX posi- 
;of the  cat~inet  inxzd line up  thcr pre-drilled holes tion a t  tiilis time* 
in t h e  hfcr~veu. kj-la~e with t he  exis t ing rrzountina 
holes for. %he c:able drrcwt in t h e  t e i r h  40 o r  80 
cabir-rets, s r  if ofher eabineks a re  beillp used, 
drill n-xour3titlg holes using the  base of t h e  t33ow- 
e r  hoznsing :.w either of t h e  mounting gasket 
pads as a Zenlplate for l0~8Ling and a3igningthe 
mnounting boles, 

MOTE: XF I T  XS NECESSARY TO DRXLXI 
3fOTJXTXnTC WOL,ES IN THE SIDE 

Sealing The Cabinet 
"*~CIIIII*--~*--~*-.c.c.c 

:3,06 Ta prcjvide dust i n t e p i t y  and t a  allow For 
pressurization, the  cabinet nzust kre sealed 

as n~zkch as possible. Seal around 2x11 eabinet 
dr~ora u~ i th  a contact type westher  stripping* 
All cwbXe lxoles, the  hcnJes drilled for the  accanr- 
modetian of t h e  galxgg? ppx.obes of t he  Filter Ser- 
vice X ndicnto~,  and t he  mounting holes provided 



or  drilled far t he  Filter Ventilator msurrting 
Should Be sealed with a s ea l i ng  compfliumd 
(64089J-AlBaseaX or  equivalent). The: cabinet 
base should aha be sealed if necessary to main- 
tain t he  required pressure within t he  cabinet. 

Final Preparatian 
L*** w CWmm*  LI-I*,,.,IL*I 

3.07 Af f i x  t he  two reminder labels t o  the cab- 
inet doors, one t a  t he  front  door and une 

to t he  rear  door (These rerr-rixzder labels a re  
furnishetl anly with the  newer madel Filter 
Ventilator)* Turn OD t he  switch of  t he  Filter 
Ventilator and observe t h a t  t he  indicating bar1 
in the  Filter Service --Indicator is floating we11 
above the  green line etched into t he  Filter Ser- 
vice Indicator, 

4.01 A periodic filter  artr ridge repIacemeu.~t 
(4309451 will be necessary. A regular check 

a n  t he  Filter Service Indicator, shown ;on Fig- 
ure 2, will ensure projEr cletermination of t he  
necessity Lo replace t he  f i j t le~ cartridge, When 
the ball in t h e  Filter Service Indicator floats 

cXase to  or be1o.w the  green line of $he indicator, 
the  fi h e r  cartridge 9h.auld be replaced, 

NOTE: Do na t  a"r;empt t o  clean the filter. by 
tapping or by Blowing out t he  filker by 
t he  use of campressed air* This proce- 
dure likely damage the  filter eXe- 
merit and dtlfeat the purpose of the 
@nit.. 

4.02 To change the filter cartridge$ reruxove the 
filter guard By ren~oving the 3 screws that 

attach the  filker guard to t he  blower h<>using* 
Remove the  guard from around the  filter car- 
tridge, dispose of  the  curtritlge, and regrlaec with 
a new rrartridge, Replace the fitter. guard ant% 
eartrridge onta t he  blower. housing. 

4*03 TE, af ter  replacing the  filter. cartridge, 
the Fileer Service Xndieatar ball does not 

xx2ove to a satisfaeitory JeveX above the et<r:hed 
green line, rerheck the  sealing of t he  cabinet 
and re-seal %$here necessary r;a allow the  pres- 
sure within %he cabinet to reinstate tr, a sat is-  
factory level* Xo fur ther  maintenance is re-  
quired an the  Filter Ventilator under nr~rznal 
o~>et"atian, 
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sc I - CITY TRUNK: MONITOR; TALK;SELECTION L R U M  TEST; 
SEQUENCE CHARTS H - 8 5 0 3 5 0 - A  - 

BREAK-IN;?. EXTENDING TO SPECIAL SERVICE. SC 2 - lNFCRMATlON TRUNK SC7-OUT GOING CITY TRUNK CALL - 2  w 2  

(MD.AA. AB. RG. RGI OPERATED PER SCI) .I5537 ISSUC: 6 A MONITOR 

ISSUE' 8 
ISSUE - 9 

STATION DIAL IYUL 10 
/ S U N  
/SSur:/z 

TONE A A 
A A  

SILENCES AUDIBLE SIGNAL ATT'D. MRI RECALL 
L ~ D ' B L F '  D A 

I F'FS~RELAY IS OPERATING(SEE SC 5) 8 

I I RING TRIP-INCOMING C A L L  I DB 
I CITY OR 1 INE TRK. KEY RLS. I 

CITY SEIZE TRK.-OUTGOING CALL (SEE SC 6) 
I 
I 
I 

POS. CKT. DlAL RLS. KEY 
KEY SET 

INF. NORMAL 
LAMP O N  1 CALL DISC. RESTORED I- I 

C 

FQS CKT. ' KEY SENDING b TRK. 

NORMAL 1 REGISTER OPEXATIONS ATTD RECONNECTED 
TO ATT'D. POS. CKT. 

NORMAL ATT'D. RELEASE FROM 
BUSY OR WRONG N0.W 

DlAL RLS. KEY OPERATED 
SC  CITY TRUNK GUARD 

BY I 
WERATION OF MORE THAN I 

RE DIAL RLS. KEY Oc$NS 0 
BREAK-IN B~~~ 

INT. 
START 

TONE 

ATTENDANT. MAY: 
ALL C l l Y  TRK. KEYS RESTORED I 

A-RESTORE ClTY TRK.  KEY; ATT'D. MAY DIAL A NEW CALL 
&-WAIT FOR ANSWER 1L RESTORE I 

TFM. KEY: I 
C-EXTEND C A U  TC SPECIAL I 

I SERVICE; OR SC 8 - ATTENDANTS OUT-DLAL TRUNK 
GrlWK-IN KEY OPERATED I 0-RELEASE TO MAKE A NEW 

I SELECTION. S C 4 - SPLIT KEY PAX KEY OPERATION L i 
WARNING I 

:CSht TONE 1 
R E  I T i 7  K E Y  7 SPLIT KEY OPERATED: 

ON IF I SM 
LEAD I 
FRC' I A B  

TURRET DIAL OFF-NORMALI - 
USED; I 
OFF 

ms. CKT. 
NORMPL ATTQ. CAN TALK TO ATENDANT USES I 

I IF 1 TRUNK L NOT TO TLlRRET DIAL 
I C l W  TRK LEAD I I EXTERNAL OR TRK. SW. I 
1%- OFF' 
1 W E D  DC 

CONNECTION 
I I r 

I 
I I I 

I 8-TO EXTERNAL POSrrlON 

I I 
I 
I A T I T - C A N  TALK TO 

I EXTERNAL OR TRK.SW. I 

I CONNECTION SUT NOT i 
TO TRK. I E N D S l - S E  [ f B  DA 

SPLIT KEY RE'-EASE I SE 

! SE (OR SM) 

Q 

XY-SET RELEASE KEY OPERATION 
.- - .- PAX KEY RLS. I ClTY TRK. KEY ORRATION L 

DISCONNECT DURING PAX CALL 

-1 
TRK. RESTORED 

A KEV-SEFLAI-AP -- O U T -  A A 
A. SPA -AUDIBLE SIGNAL PER SCI) I sC '(BUZZ WEY OPERATED) I 

S9 WS.CKT. PCS.U(T. CUT DIALCALL I n 
NORMAL 1% CITY T R W K  OR NORMAL ANSWER L I 

RC 

RGI 

RK LAMP 
BUZZ.OfF FLASHES 

J 

SC 6-CITY TRK. HOLD 

KEY-SET L M 4 P  L I T  - 
NEW SELECTION POSSIBLE 

TON€ L 
WX LAMP 

WF 

I KEY-SET R L I  KEY I 
OPER. AS ON XI 

x 
1 

J- RW H - 8 5 0 3 5 0 - A  
-2 - 2  

?OS CKT. NCZUIUL 

i, W O Y I T l C  ELECTRIC COMPANY 

2 -------- - 1 ---- 4 5 - *OmUKc. ILL.U1L CEYOA. 1 L I . U  S AO W A U R E I Y A ,  W l S C ,  U. 2 A . 0  

6 - 8 9 10 I I It 

-1(7/a) i 



8 ? - 1 
3 6 

L I N E  B A N K  YULT. U 

A 

t w i  i i i i i i  1 1 1  
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P -- 9 10 I 2  I3 I 4  

H -850260 -A - - 
FIG. SC -3 FIG. SC-4 W4.m j OP 3 

CAu TO L O C ~ ~  .j;;T.3\ W L  T O  T % W  C 4 m - E  OR 8.sVr . ' 
SPEC- S L W I C E  :SII /E ;A A 

CA.CS.L> b " 0 5 i k .  . ' 2 . -  .'?\ 
CA.CS.CD I PJSSIBLI , ' 2 . - X > \  

zJSuC 25 ( A W  Qg G;E"ATE; ( I RD OFJE9ATE3 . /SSLE i5 
/SC"-C z - 

I ISSUC Id 1 W L  5 . 4 5  d%.i2 
7 oh i A ;  P 

FIG. SC-I 
CCCiwT:V; c-;. i 

SEIZES FIRST 13-5 - -C 
M T H  THIS CChT3:. A'i 4 5 - 9 4 5  
BlTTERY TO L E A 3  15  A = ' : S  
U M  rlAS eEEh SE :EL'. ' 4 3 E R  
GU4RO F I E W E S  S C b h 3  r23. '  

L E A 0  F. 
F - h E  :S 7E51aCrE.3. 

L E A 0  F I  i L C 4 C  C S  
-=::-'a '5 r'--f- 1 -3 -540 OT 

1 
I SECOND TIWE - 

CUT OFF I 

CKUW IS C C - . T C D  
W E R  L E A i  T; T:bE*S m-my;5;uF &, 

CROJIT 
NCQUrC L E W  C S  

FIG. SC-5 
ClUT A5SC.G=7ZL. 

('A.yFbrnEl; y m > ; _ - * d . - ~ 3  

/ 

H 

J 

I 

H -850260-A - 
s r r n  3 w ! 

t A u T O W T I C  E L E C T R I C  c o u P A n ~  

I 
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FIG L C  
L I N E  CIRCb,T 

,FOR REF. ONLY) 

m + LC- + STA 

/ 4- COI. I( 

DTh LINE W. I I 
I / - - - -- -- - - - - - 

FIG. SC 
i L lNN SELECTION 

CONTROLS I (FOR REF ONLY) 

TO FIG LC ISSUE b 

/-'O 
TNZO TN3O TN40 ~ Y )  U I U 2 U 3  U 4  U 5  U 6  U 7  U B  U S  
521 S! 2 5 2 3  5 2 4  0 1  C t t  U 3  C 2 4  C25 C 2 6  C27 CZB C 2 9  C 3 0  

R L ! S  
TYPE 

' 3  d 

2 4 0  .25 

,TG ,, 
4' 

C-- + 

I f T 3  t T4 T5 
2 ' 2 ' 

T 3 t  T 4  F 
' 5 ' 5 

FIG. I A  
FINDER GUARD 

( H - 7 2 0 8 0 4  ISS. 6 8 LATER) 
U16-UM 

CY) C3a 531 532 C35 C X  ~3 CX I YS 517 SII 212 s 1 3  514 CII CIS CIZ CI7 C I ~  ca CY a9 CIS c to  c n  c 3 1  
TRG G S  TA CG CO GS FC F B  MI IP SCA 20 30 40 50 1 6 2 7 3 8  4 9 5 0 R5 FA 

TO I L L  
TRK.CTRLS. I 

( I I I I '  ENS I I U W I ~  
TO ALL CITY TRKS TO A L L D T E R  B W K  I !  I I 

f:--- I- - 
C X M C - - ? U L  

FB - -- 
TURRET 

FB&---?Fc F 
REGISTER 

ClTY TRK. 
C TrlRU GI. GO OF , T n R u  F B  , FC OF A L L  

F IRST TRK 
4LL O T Y  TR& ?:T TRN 

TO FIRST TRK - 

i 
I 
K H-850280-A 

,111 

i - 
.H.rr 2 a 3 

I 
? 

AUTOMATIC E L E C T R I C  COMPANY 

MORTNLAXE I L L . . J  5 . A  C f N O A .  IU..U s A 0 WAUICSWI WISC u S A 0 
I -.--- i 3 8 9 10 12 

,.m' 2 -6, I 



SC 1. FINDER GUARD 
(TA OPERATED) 

2 5 7 8 9 I 0  Il r 
I 

12 13 I 4  

SC  TRUNK RESET GUARD 

(TRG. OPERATED) 

SEQUENCE CHARTS 

LlNE RELAY OPERATES: 
(LRI FOR LINE 21, (LRI) 

FOR EXAMPLE ) 

- H-850280-A - 
.-3 - 3  

A 

r 

B 

ALL LINKS d 8 0 T H  SEL CONTROLS 

FOLLOWS OPERATIONS 
SHOWN AT RIGHT 

ISSUE 4 

/ S S . 5  * 
IDUi 6 

B 

1 BUSY.OR CITY TRK,CONSULTAT:ON. / OR TPAPISFER CALL USING ALLOTTFR 

I BANK.  
I 

( T H , S  CALL WAITSUNTIL AR 
L INK SEIZES L lNE  1 INCOMPLETE SEIZURE 

FINDE9 SW. OPERATION 

>[ T U  

! BANK IS CLEAR 

LEAD ' R S" 
(OPEN) 

I RESET 

I I 
I (GROTO 
I L INK)  

I I 
I I 
I I FAILURE IN:  

ALLOTTER LEAD 
(20)-- MARKING-(11 ' 

; lii (sHuNT ON T.1 

I 

I LINK SEIZURE - 
OPERATES FINDER ALLOTTER 

6 
GRDS L E A D ' T ~  

I 

I i'NH RESET 

I 1- TG,  T H  

L INK  ; 
FINDER SWITCH; 
OR CUT- OFF RELAY 

& L E A D  'c;s', 
Fl NDER CUAP.D NORMAL 

1 LEAD "GS' ( ~ 0 1 )  

(NOTE i )  

(LR 1) 

NOTE I - A N  O P Z N  LEAD'cs' BLOCKS OTHER USE OF ALLOTTER BANK. 

BANK 
S R CLEAREC + li I 

I 

I PREFERENCE SHIFT TO ' ALLOW HIGHER NUMBERED 
S R SR L INES TO L A N 0  FIRST 

I I 1 
I 

-- TA  

LEAD FA 1 (20.1) 
RmEASES L INK  ALLOTTER 

FINDER GUARD NORMAL 

U l 6  -- TZ -- 

1 NEXT FAILURE 

I TO L A N D  
I 

:( T B  

1:: 
F.CD. NORMAL 

SELECTIONS IN: 
SELECTION CONTROLS. 
REGISTER, AND 
CITY TRKS.ON 
CONSULTATION OR 
TRANSFER CALLS - 

SHUNT L E A 0  'CS' 
b OPEN L E A D ~ O .  BAT 

RESET 1 
I 
I 

I 
I 
I 
I 

SEL. COMRETE I 

G RD. 
ALLOWS 
TRK 
RESET 

! 

I 
i 
! 
I 
I 

i 
i 
I 

I 
1 

I 
! 
1 
! 

3 1 
;s- i 

! 
t( 

t 

J 

SIZE 

! - SHEET H-850280-A 3 or 3 - 
- 
D 

I AUTOMATIC ELECTRIC COMPANY 

2 3 . 4  7 I 12 
IK)Rl'!iLAI(E. ILL..U.S.A. PCHOA. IU..U.S.A. 0 WAUKESHA. WIaC., U. 5. A . 0  

G- , :*;>.2 ' 3 .  6 3 ,  
- 5  ? 10 I I 

I 



FIG. CS 
CONNECTOR SWITCH 

(,*OR REFERENCE O I L Y )  

I 
A 

SIWGLE COI~CENTRIC r*0 SECTION 

/ 

t c  I - - 
t 

C O K E N T R Z  CU SINGLE 
S~WCLE WITH RESISTANCE ~ O G .  YCTDY- 

ARN OR F W T  

N N E R  =EL CU REAR 
1DG. *a l Em WDG W. I 

T W E  9 0 0  RCLII COLS (REAR- 

* INOCATES INSlOE TERWWAL ;START OF W W m )  

-c  m I S 0 1  SLOW TO OPERATE 
( S R I  SLOW TO RELEASE - - --t JACN TERMINAL 
+ JACI  TERMINAL COMYOUI 
t INOTATES MAKE BEFORE BREAK OR E . R I  WAKE 

7,- 4 m C 

F IG .  F S  
NNOfR SWITCH 

(JJa REifRLNCf ONLY) 1:I - 6{o GQU 

*IYUCACTURIMC n o l f s ~  

I-WATTAGE VALUES S E M  ARf H I M I M .  

2-OIOOES CRI  - C I S  ARE N L - l m S 3 5 .  

+-S I-~.EUV'E"U I4 SWRSS M M B E R S  N 0 . 
1- 6 W LAlER.USE SPRING IULBERS IY)T IN ( 1. 

AR THROUGH CENTER JACK ON 
SWITCH S H f U  70 ALL LlNX 

x SELECTl3N CONTROL CIRCW TS 
RHO TURRET KEYSET 
REGISTER CIRCUIT 

I- NOTES: 

76-IXS 3'AND OMIT 'v WRING WEN 
TtYF ADAPTER H-EC937-P. IS EQUIPPEDj 
Ol+EFMSE UjE 'H'ALC) OMIT ' J '  WIRWG. 

)3-"f" Y I R I I I C  FURMlSH€O. OISCOYNECT "C" W l R l f f i  I 
~m COIMCCT "F" WIRIK TO INSERT T n t  R IG  F 
T R I P  R € U Y  IM THE R I * C l * C  CEMRAT(YI 
R C T W I  PATH. (SEE PBE A 1 I 

\ I J  r n 1 

7n L/NX ADAFTfR TO UNK jfL£CTMN m m L  \ 
ft8a9074 WHEN h-650850-4 WHEN RfoCi/RED 
EXVP7.U /,WT A H % f  mf 76. 



SEQUENCE CHARTS 
1 - 2 - 2  

SC 2 
SC I STATION T O  STATION CALL  sc 3 sc 4 

L - K  SEIZURE 
(RELAYS A.9.C O i  F I G  I STATION T C  aG.  TRK7ON-SWITCH STATION TO OC. 

b20.I  OF FlG f S  OPE~ATED) 
(FROM STATICN INCOMING TRK.-ON-LINE OR 

TRK-ON- L INE 

C.0. TRK. C O N S ~ L T A T I ~ N  LINE) THRU SC I * OFF HOOK S IGNAL CFF HOOK 

THRU SCI i LINE CKT. 
I I 

THRU 5CI I 
MARKS LINE 'TENS' RLY A RE?EATS PULSES TO I T O  FINDER GUARD DIGIT I S E ~ C T I O N  cWTROL CIRCUIT 

SELECTION CONTROL t i t T  CPENS RLY A REPUTS PULSES TO I 

f DlALTONE,COUNTS P:JLSES & fELcCTION CONTROL LKT I 

FINDER GUARD MARK5 OlGlT DIALED 1.0 I 
SELECTION CONTROL FUNCTIONS 

Y L E C T  ION CONTROL FUNCTIONS , MARKS CALLING ALLOTTER BANK MULT. 
L I N E  TO A L L O T T I R  ACCESS CONTROL CIRCUIT FOR 

BLNK.GPOUNDS CALLED TPK. GRi? I S  SEIZED 
2OUlG.CS) 

OR CALLU) TRK GRF! 
LEADS A F g  C I  - 1.5 SEIZED) 
VIA ASSOC. SELECTION CONTROL CKT. YL rCT IW CONTROL FL'NCTiONS (IDLE TRK. :( IRECT MAkK lNG GRD. 

f-ina(rIG.cs) IN CALLED O N  LEAD RF 
REPUTS PULSE3 AS ABOVE I S  SEIZED) AR (FIG. F S )  

X C  I 
-UNITS.lJELEtTIoNs CONTROL FUNCTIONS As ABOVE T - [ t A i L l N c  I MARKED T o  LINE I 

(ALLOTTER OF :< I ALLOTTLR BANK I 
AR(FIGCS) 

, "'"! f l ( F IG .CS i  
SEIZED TRUNK) MULT.) I 

I I 
I 

E (ONLY If CALLED I 
SELECTION COICTROL ! LINE IS )DL€) 

FUNCTIONS 1 
I 

SELECTION CONTROL 
I (CALLED TRK IS - I FUNCTIONS 
I I 
I C K L I W  LINE) 1 (ACCES5 
$ 

(FlBF5) 
4 F I CCNTROL. RELEASE 

I 
SELECTION CONTR. / (MARK REMOVED AR (FIG.Cs) 

CONTROL FROM AR BANK) I ?LINE CKT. 
REMGVES UARK I 
TO FINGER GUARD 

ACCESS CONTROL I 
CLASS OF AR (FIG. FS) .SVC MARK i SELECTION CONTROL 

O F F  CALLED 5TA R l N W  
(GAD. OFF TRK' T R K .  GRDS. 

FlNOER GUARD NORMAL. OPERATION TMOULIJ RFIIO~EO F R ~  I SELEcr lon CONTROL RELEASED) s 
LEAD RF) I L E A 0  T C  

CALL! N G ST A. 1 OH HOOK RELEASE 0 le C A L L I N G  S T A .  CALLED STA 
OFF HOOK SR ON HOOK 

I 
4 A a  ole Fs)  

siz + F(RING TRIP) im I WDG.OF z S C  6 LEAD T C  
(ALLOTTER ~ A N K  
CLEARED Foi! USE 5R ~ ~ ~ c l ~ ~ j l ~ ~ d )  WTH PTYS. ON HOOK CONSUTATION C A L L  FROM C.O. TRK. 

BY CONHECTOR OR +A SUBSEQUENTLY TRANSFERRED TO 
OTHER FINDL'R SWITC~ES) 1 R CONSULTED (CALLED) STA. 

I (CKT NORNAL) 
THRU dl s t2  

FIG i 5  TO RLS OF F(RING TRIP) 

SC 5 SR 1 - ON HOOK FROU C.O TRK. 
(CALLED PTY. REMAINS 

STATION TO 4 i ' T E N M N T ' T E .  ;CKT: N ~ R ~ A L ) - L F  - u SR u C.O. TRU. OFF HOOK) 
FIG FS FIO.CS 'IG F J  'IG " FLIYCTIONS 

{CKT NORMAL) J- E $ OFT HOOK q(~R0.0~ LEAD T x F )  
1 

TKRU SC I 
1 

XLKA PlPU.TS PULSE5 
T'-) W C T I G + 4  i0dTPC)L CKT  

1 
SELECTION ~ C W R O L L  ACCESS CONTRc; CUTS. 

! 
!XMCTlCW (9H:LAR TO SC4) 

- CALLED LlNE M4RKEOT3 
CO TRK'S SWITCH 

(cc~D. LEAD TXC) 

N o w A L ;  

F I G  FS FIG. C 5  

5~ - 
i c c: ~ 7 .  ?,c.?wL) 

Z. 
1 

, H-85028 9-A - D 
rnrn  2 u 2 

1 AUTOMATIC UECTRiC COMPANY 
1 M R l M L A K L .  1LL.US.A. GENOA. 1 L L . U . S  L O  WAUKEIHA, WISC., U . s . A . 0  
u . --.- 2 3 i - G - 7  8 9 10 I I I 2  

clcacu(:,'P) t 



5 8 7 8 
I 

4 B I0 I - - I2  If - 14 I S  
synBoLs " 7 

f M G I h C E R I N 6  MOTES: 
COWER C W W R  COOPER 1 Cp", ON 

E Y E  1 &"LA" TERM E N 0  M Y  -no I 4 

5 1 - 0 1 6 1 1  snwn I S  MORWLLY ASSIGMCD BUT IMY 
A V A I L A B L F  D I G I T  M Y  BE USLD I F  A P P R O P k l A T f  
C O * N f C l  IONS ARE M O L  . 

tO*CENTPC (I) SINGLE 
8NCLE HTU RESISTANCE WOG. I 

l M E S  I N S I M  TER- 15TA11T ff WIUOICI 
(101 w o w  m o w a a r E  
I S 1 1  SLOW TO RELEaSE + JACX T L I I Y l N I L  
f JACK T t R Y l w h ~  / C C u Y 3 * I  
-a  -t mOCATES Y U T 1 4 E  MA*C BEFORE W E A M  JR CaRLV u b # L  

6 KILOCYIS 

M M i J F A C T U R l U .  YOrES: 

I - A L L  O l W E C  M f  u L - I 8 3 3 5 .  

2 - U L E S S  O T M E W I S E  MOTED. RESISTORS ARE I WAIT. 

3--A* AOIUST  6 "I)' R E S I S T O R 1  W I R I N G  Y W J U L L Y  q 7  L PJ AS COMNLCTCD. N L C f I Y d Y  SHOP TO 1 0  1 
O B T A I N  I TO 1-1/2 SECONDS R I N G  AYD C I / 2  T(I 5 
SECONDS S I L E a T  TLRl '3OS.  IYCRLASE RESISTIRCE D 
Of R7  ( D I X D Y M E C T  "8" b CONhECT "C" W l d l N G  IF 
K E C E S Y R Y )  TO LEMGTHEN S I L E N T  P fR100 :  OECRLASE 
l l L S l S T A N C E  OF R7  (COHIECT BOTH "8" b "C" W I R I I G  
If N L C E S Y R Y )  TO SHORTEN S ILENT  P f 3 I W .  
I I 3 t L A S E  RESIS:AUCL Of RI (OISZONNLCT "U' 

W I R I M G  I F  N E C E S U R Y )  TO I L N G T M M  R I U 5 1 f f i  
CLR100:  OECREA5E TO SHORTLY. 

! 
I 

C M T T E R Y  C L U D  SU.PLIES ONLY R E U Y S  T Y  i I X  
OF FIG.11. .  L E A 0  U T r L R Y  ( C W )  SUPCL lLS  
A L L  OTHER R E U T S :  

76-'V" W l R l M G  N W L L Y  COYNLLILLI FOR 5W K 
NIGHT SIGNAL. IF 2 0  C Y C L ~  m!;m j l G M L S  ARC 
U S I D .  REMOVL "D" b CJkHLCT  "E" WIRING. 
SL%STITU lE  2 0  CYCLE S I G M L  FOR THE DC S l G U L  
S W N  I N  F IGURE MS. I F  CCZE CALL  I S  ALSO 
EQUIPPED A SEPAFUTL S l G M L  SYSTEM W I L L  BE  
R€QUIIEO'FOR I T  WHEN :O CYCLE M l M  S I G U L S  
A M  USLO. 

5 - 1 Y  F IGURE IA ,  C E S l G W T l O M S  I M  ?ACEMTMSES ( ) c 
ARE FOR ZMD TRUNK GROUP CONTROL C IRCUIT .  ) 

I TABLE A I 

6 - r n  70 ISSIX 12. S a N G S  O F  RELAYS El. BZ 
WERE YLNBEnED *f SWW I N  PARENTHESES. 
E G l r l N I M  W I T H  SS'JE 12. SPRWGS A M  
W Y B E R E D  AS WOWN N O T  I N  RRENTHESLS. 

A S S O C I A T E D  W A v d # N C S  

ORA+lIffi NO. 1 I 5 5  1 C Z i C R ! P T ! O N  

- 

. - -- L E i . G * € C  
on FUNGNG L TOK INTEXRUPTER 
C C  A W  TR'JNK G R W P  

S U L  E : :ATE 
31 W 7  5 t A i E  ; R A r , - G  

ACCESS CCNTR(X C l R C U i T S  I 
T Y P E  40. 80 P A B X  I 

---.- ,-.. ". -... /, H-650332-A 
--- -p - > * E F T  1 of 3 

ALITOHATIC ELECTRIC  CG,. A % Y  

4 
1 . ' , n7 -1~rL .  .LL.,L'.% A . ?E810b,  , L ~ . .  - 4 h '3 - A U K r 5 h a , U ' S C  . U  1.I 3 

? 7 - u - -. 7 --.- e l  -- 



FIG. !A 
riaI-I:!G TOIJC L SUPY. YIGNAL 'tJTEidhl;PTL!4 

ACr 5 3 3  Z ~ N T R O L ~  FOR 2 rRh-C, I-SWITCH CRWlpa 
L O . ! ~ , I  ;13.41. hlIC.)iT AII3..COnC. C A L L  I I T n K - O N - L I N E  chie 

IN'ii:RRUPTElf CIRCUIT - - - -- - - - .-- - -- -- - - - - .. - .- . . - . . - - - 

REAL VIEW 
SPRING C O I L  

5101 S I D E  
5 c 

FIG. 2 A  
ACCESS A ROTATION CONTROL CKT. 

FOR 3RO TRK.-ON-SWITCH GROUP 
ARR. ONLY FOR SINGLE CHOKE 

OUTGOING ACCESS 

FIG. Bt3 
BOOSTER BAT SUPPLY 

FIG. NS 
S W  DC OPCIlATEO, 

EXTERNALLY U T D  NIGHT 3Ki. 
(FOR RCFEI3ENCE ONLY) 



SC 4-cclr - 2 ~ -  ::..-:-:. 
(nZE C;E?.ATL- w.. Tr, C O N T R C L  I D L E )  

SC 7-CITY r n ' . - : W  C C N T R O L -  1.57 L 2ND TLS.CE OG ACC_ESS 
(RAI  w E q A ? f n  WHE*I ANY I S T  CY?IC: -6- .j ::-r, 
(FcBl C P E 3 4 T E 3  WHLN AN*.  2h;D C H O I C ;  TRH ' S  I;LE) - I12 JCC 

GRCUD l a  -- 
LET 
.FS. 

I 
TCNC 
;rr LEAS 
el' 

JCLECTlOh CRD ON L C A D ' T Y ~  * TSI  (TS 2 )  
GRD TO L E A D 5  TLF.-2F.A T L 3  

A 1 R K  I t 1  IC-T <?=!%.JP I S L E  (IJSI E ?,> "3 i 3 L  L 

(RAl  OR RA 2 C°C;1A7Fi) I- C A L L I N G  P L m Y  I 
CONNCCTCD T 3  
CODE C A L L  t TSC 

COIjE C * L L  S C I L U R C 7  
-+- R S C  

I SELCCTION C O N T R C l  
OPERAT10E;S 

I 

I I 
I C A L L I N G  STATIOFI C O N h E C l C D  

TO: 
I 
I 

TRK I N  I S T  GRP. T R K . I N  2ND CROVP-A 

1 
-(SCLCCTION GRDS RELIWED) ----) 

I I 
I 

L A S T  TRK I N  GROUP SEIZED 

RBI (Re 2) 
(SHIFTS PhEFERELlCC TO 2 Y 3  GHDUP) * 

L E A D  
PINDERCUASD CKT ' D L E '  L E A 3  9 5 A  i2C T S A  

L IDLE TRKS RESET, SOTH G n 3 L P S  TO 
RBI(RB2) Ll:: 

NEW SELECTIONS PCZSle '  E TO 
RETURN 

I J T  CHCICC SFCUS i A * T :  i P f F L 9 C r C C .  
BUSY 

(RAI (RA 2: OR RB: (RB 2) OPFNS L C A ~  h T 8 :  
s IG 

1 

I i , (TRANSFERS LELD TSC TO 
r r a  so s r r r a  C ~ L L S  TO 

( CODE C A L L  CL? BUSY T ~ N L )  
RELEASE OF COPE C A L L  

R S C  

LCISCOHNECTS L E A 3  TSC FRCU 
L E A D  ATB.NEW I t l Z U R Z  IS  POS>:BLE 

I I I I I 
BI.B2+93 CYCLE UEPEAlS u::TlL GRD 1 

R E m C Q  F.(CM'IS'A/OR'TS.: ,601PY) (w'IPM) (IZk IPM; ;c l p w )  

Sc 5 - T I E  ? R U N %  C O k T R 3 L  

SELECTION C R 3  TO 7 
L E A 5 ' X V  TTTC 

C A L L I N G  P4RT"  
CONPdLCTED T 3  T F K  I  

1 

SC ~-F~INCIP. IG I N T E R R U P T E R  

L E 4 D  
.RL' 

TO 
L E A D  
'I R. 

L E A D  
'RL. 

7 5  
250 W M  "' 

T 
SC 6-CITY T R K  C C N T R O L  ! S I N G L E  C H O l C E  C U T G O I N G  ACCESS 

R A 3  O F E Q A T E D  * *EN A;UY C I T Y  T R K  I S  I D L E )  F I G  2 A  

i 
S I L E N T  INTERVAL 

! 

I 
i 

TOGGLE S W I T C H  'ONm 
-CUD T O  LEAD.? 'TS' 

AUU W K' 
BUS'( I N T  STARTS 

PER S C I  

SELECTION C R D  T S  1 
LEAD T T D  

(GRD T O  L E A D S  C F I  T4F TRF A T m  iTs CONT7C)L SEL~C.?ION) 
S E L E C T I O N  C 3 Y T R C L  . 

J E L  C O U D L C T E -  
4-1s 3 

I 
L A S T  T R K  
S E L E C T E 3  -T RA 3 

( T a A N S F E P i  L F b 3  TSO TO L E A D  A T B  
7 0  R C T U R V  BUSY TO 0 7 h L R  C . L c 5 )  

r l N D C R  GUARD 
I D L E  7 

RESET OF 13CE I 
T R h S  

S T  TRK R t Z U  
I  
I 

RA 3 $ cc>47R0 C A N  ACCEPT 
NEXT C*-c 

TOGGLL SWITCH OFF 
(TURRET UNATTENDEC) I * RI  I I I 

I I I , 
RI.RZ CTC1.C WCPLATS U N T I L  'JD. 
If RLbOVCD FRCL' LL4D' 'S. 

(STOPS a,ssy : ITE==JPTER + L OPCNS ~ E b : . u i . "  10 
PRE'ICNT FLA:- ' 4 5  :*./o(Y 
W I L E  u-.AT-E'.~ED * r lEN 
OTWCR r c A r , : u  S T A ~ T  I xT.1 

li7.I-T 4 t -5  5 , ; ' :  L , 4 L Z 2  i P O 4  01. E X  5TA - -- T T S A  * (GPD. TC L E A D S  TAF. T P F  1 T L D )  

hC' :I T I  T R K  H A ( - I N 5  A?:.$ I CITY T u n  CAt.1- W4,lf'.; 4 ~ 5  
7.. 

(RSA \SRMAL)  
6 <;S4 C i i F A 7 E , 2 )  I 

~{SELE<TIOY G q D .  Z E L E C T O J  !GR3 ON L E A 3  C A I  ' 
TO L E A D  ii 3 ,&ylp&Ls C O Y N  S T h T O T ? K j  I 

1 -B!Jc'f T 3 N E .  I 
J I 

1 :TLECT'CN COL.F.ET~ I U l e C R  C I T Y  TRF. C ' L L C  
I T S A  VC C - H E 9  S P K  

r #*,TIP& FOR A% 
- 

CELLS WAIT IN?! 

I 
t- . . . . 

-- [ I L A S T  * A : r ! 4 G  C A L L  A Y S N E F E 3  

f I c - - - -  1 
d 1, t "'" 
1 

% I C m  SICXNAL Z F F  - - - H-950332-A 
swmrr 3 c-r 3 

j AUTOMATIC ELEC 7f i lC C O Y  

~ C A U E  ILL.!. S.& G F W O A .  I U . , ~  s 1.5 WAUVLSI.I *ISC., 3 - S . A . ~  
,---;.---.--2 4 -- 8 10 8 I I 2  - 

3 5 6 7 
-_-.,,,_ / 1 

I 1 1 t I 



FIG. SC3 
R E G L S T E R I N G  B O T H  D I G I T S  

B E F O R E  A N Y  A R E  S E N T  ( F I G  I A I  
(RLY. GO OPR. I 

( A S S U M E  D l G l T S " 2 4 "  T O  B E  REG.) 

FIG. GC 
T Y P I C A L  GUARD C H A I N  CIRCUIT  

( F O R  R E F E R E N C E  ONLY l 

FIG. SCI  
R E G I S T E R I N G  8 SENOING 

F I R S T  D I G I T  : F I G  I A I  - ~ - .  
(RLY. G O  0 P R . I  

t A S S U U E  0 l G l T " Z " T O  B F  REG. I FINDER L I N K  TRK.CKT. 
G U I R O  C K T  E L E C T I O N  1 8 - 5 3  I 

H - 0 5 0 2 6 0 - A  C O N T R O L  CKT. OR EQUIV. 
O R  EQUIV. H - 8 5 0 2 6 0 - A  O R  EQUIV. 

# ( T R K .  K E Y  O N  T U R R E T 1  # ( T R I .  KEY ON T U R R E T )  

l (PCIS. CKT. GRDS. L E A D  K R )  I t  (POS.  CKT. G R O S .  L E A 0  K R I  

( T U R R E T  KEYSET BUT. " 2 "  D E P R E S S E D )  

( T U R R E T  KEYSET BUT. R L S . )  

( M E Y S E T  B U T .  O E P R E S S E O  I 

N  2  
( H E Y S E T  BUT. " 2 "  R L S . 1  

( K E Y S E T  BUT. ' 4 "  D E P R E S S E D  I 

( K E Y S E T  BUT. R L S . 1  

CONCENTRC I% S l N Q E  
SINGLE 1 1 1 1 4  RESISTANCE WOG. -TWO YCTD(- 1 

REG. C A M  A C C E P T  N E X T  
-DIGIT FOR STORAGE 

m. b~ FRO*; I 
I 

N N E R  HEEL OR R E I R  
WOG m 1  E M  WDG. NO I I 

LTWE 900 = L a  COLS (REAR- 

W INOCATES INSIOE rCRMlNAL (START OF WINOIWG) 
(SR) SL3W TO RELEASE 
-o- TERMINAL ON UNIT TERMINAL BLOCK 

UNIT TERMINAL BLOCK TERMINAL (COMMONI 
+ INOCATES MAKE BEFORE BREAK OR EARLY M A I E  
A NORYALLT OPERATE0 ISMOWN UNOPERATEOI 

C 

I 
SEL. M 4 O E  

I N  T i 7 1  SW. 

1 INSTALL ING MOTES: 

FIG. S C 4  
SENDING A F T E R  3 0 T H  I G l i S  H & d E  

BEEN R E G I S T E R E D  I F  : G . l A I  

I 
THRU S C 3  D" 

F I R S T  REG. S E L .  :5 
Y A D E  I N  TRk.SW. 

76-"A" WIRING L SIHGLE CONOUCTORS ARE TURNISHED 
FOR LEADS HI,M2,N3.N4 BETwEEH SWITCHBOARD 
b ATTENOANT TURRET. SEE TABLE B FOR USE OF 
,.A,, 6 - 0 "  WIRIN<? L DOUBLE CONDUCTORS I N  
THESE LEADS. 

MANUFACTURING NOTES: I 
I - R E L I T  TA. SPRINGS ! 0 Z MUST CLOSE BEFORE ANY 

BREAKS OPEN. I T O / F R O M  
F I G .  1A 2- ALL DIOOES ARE N L - l b 3 3 S  UNLESS OTHERWISE 

I6OICATED. I 
(CKT. R E I D Y  TO S E N 0  
N E X T  5 1 G l T  I F  I T  H I S  
b E E N  REG:STERED. I 

78-REFER TO JOB DRAWING FOR ACTUAL EXTERNAL 
CONNECT l o f t s  USEO. 

79-CONNECT "t" WlRlHG I F  PREDETERMINED NIGHT 
ANSWER I S  USED. 

F I G . S C 2  
R E G I S T E R I N G  6 S i t ! O i N G  ruiH ihN3 (CAPS.  C 2 , C 3  0 l S C H . I  Z N O  DIGIT  A F T E R  F I R S T  

H A S  B E E N  SENT.:FIG. I A I  
( R L Y f  G0 .T .  J . U h . U B .  OPR. !  

( A S S C U E  O!GIT  '4" TO BE REG.) 

I 
THRU scl 

T ( K E Y S E T  SUT."J- D E P R E S S E D  1 

c CAPS. C2,C3 C H A R G E O  

( K E Y S E T  6UT. R ~ s . 1  

kTa ( F R O M  P A R T I A L  3 : S C n .  C-PS.CZ.C3)  

I c F U P T H E P  * .EYING I N E F F E C T I ' I E  

+T 

4;7+.3!cxJu :o.:*ra alrcn. c r p r  c 2 . c 3 1  

w 
4a. 
I 

SEL. U A J E  
I N  TUK. Sw. 

i 

4 ~ s  
F L 7 l  0 .. '4 

c ( P C S .  CKT. REMOVE_S 
5 R D . F R O U  L E A D  KR:  

ENGINEERING NOTES: - 
51-INSTRUCT INSTALLER TO STRAP TERMINALS G I .  GO 

C FB, FC I F  FIGURE 1A I S  HOT EQUIPPEO. 

52-FURNISH A JOB DRAWliU; SHWING ACTUAL EXTZRHAL 
 CONNECTION^ FROM FIGURES TO 2A. TRUNKS, 3A OR 4A. STATICW C L I N E  EQUIPMENT 

F 

53-LEA0 F I  FROM ACCESS CONTROL CIRCUIT MUST 8 E  
5WITCHED SO AS TO BY-PASS THE C F I .  CFO LEADS 
OF ONLY THOSE TRUNK CIRCUITS INVOLVED I H  
PREDETERMIHED NIGHT ANSWER S E R V I C E  m E n  THE 
NIGHT KEY I S  OPER4TED. T H l S  BUSIES THESE 
TRUNKS TO OUTGOING PABX TRAFFIC DURIHG 
PERIODS YHEH THE NIGHT KEY I S  OPERATEO. 
lWO SETS OF BREAK-WKE CONTACTS ARE PROVlOEn 
FOR T H l S  PURPOSE AS REQUIRED. 

~ W D  REG. SEL. IS 
Y A D E  I N  

T R U N K  S W I T C H  

IT? 5 
I t (POS.  CKT.  S E M O V E S  
I G 2 C .  F R O M  L E A D  K R I  

'GS LTA l U  llJAIUB I N 2  I N 3  
(CKT.  N O R M A L )  

FIG. S C 5  
I N C C Y P L E T E  S E L E C T ; O k  

F C R  ANY DIGIT  I F I G .  I A )  
I R L Y .  Gi) C P F .  I 

TABLE 6 (NOTE 76) d 
I F  RES. OF SINGLE USE FOR LEAOS H I  -N4,NG BETWEEN 
COHO. I N  CABLE WlR lHG SWB3. G ATTS.TURRCT USE 
BETWEEN SWBO. L ATTS. SINGLE DOUBLE 
TURRET I S :  CONDUCTOR CDHDUCTORS 

*sAna  '.B" 'A"SCsB" (NOTE 7 7 1  (NOTE 7 7 )  i I 
TI!RU S C l  . SC'L 

O R  S C 4  T O  2'51hT 
O F  RLYS 6.H GPO.  

i 
A S S U M E  SOME FA'JLT 

P R E V E N T S  C P E R A T I G N  
OF RLY.  G S  

(CXT. N O R M A L :  

1 +GO ( A F T E R  D::CH. O F  CAP. C 5 l  



7-8- 
1 

2 3 4 a 6 9 - 10 I I I2 I3 I4  
FIG. IA 

TOIFROM POS. CIRCUIT C 8 - 5 9 0 8  OR EQUIV. 

KR BY LDA' FROM TRK. GRP. ACCESS CON 
CKTS. n - 8 5 0 3 3 2 - A  OR EQUIV. 

TO A L L  TRUNK CIRCUITS 
A C8-5318  OR EQUIV. 

ALWAYS USED 

TROL 

(NOTE 51) 

11'' TA 
, t I 1 2100, 

T 

8 16'. 7 0 0 [ ~ 1  , 5 
U 

I 
GS U U :I 

9 0 0  
>IN2 1CN4 

p H "  2000~.1. [  / 
Y 

TA* 
I I " 

1- 
10 

(NOTE I 1  U UB t 
* 

12 , I2 , 12 , 112, 15 , I 8  , N 4  
" - 

:C N 3  
8 

N 3  1: 
I 5  , 

I 8  , 
- - N 4  

18 

--UA 
& 3  

1: n 
4 0  3 ,30 (,9 9 T  6 (,SCA 6 T  , 
C5 "86  ' 85 8 7  " € 4  " 8 4  € 6  € 5  

8 4 4 0  3 3 0  9 6 SCA, 

TO EQPT. 
I N  FIG. IA 

TO ALLOTER BANK ,IlT 
TO ACCESS CONTROL CIRCUITS FOR TRUNK GROUPS OR OPTIONAL SERVICES AS REQUIRED 

STRAP UNUSED TERMINALS TO LEAD A T 0  OF THIS Cl i lCUlT 

INI I N 2   IN^ 1 ~ 4  

FROM FIG. TK 

TERMINAL ASSIGNMENT 

A 

R 

c 

0 

h 

F 

26 ZJ I 5  10 5 I 

F IG. TK 
TURRET 

KEY SET 
(FOR REF. ONLY) 

FROM POS. CKT. 
C B - 5 9 0 8  OR EQUIV. 

KR \ 

(NOTE 7 7 )  

N G I 

D 

I AUTOMATIC ELECTRIC COMPANY 



7 8 9 10 I I I2 6 IS  I I ri- 2 3 4 3 
H-850627-A - 

W 3 0 F 3  

F I G .  N# 
POWER FAILU~E FIG. AND/OR 2 A , 3 A  PREDETEH~,I~~ED OR 4 A  316HT ANSWER TRANS. CKTS. A 

NIGaT KEY ON ATTS. TURRET 
(NOTES 52 .78 )  (TABLE A 1  (FOR REFERENCE ONLY ) 

C t  TO 

- (NOTE 7 9 )  f&& 

8 2 3  
I 

S m A P  TO GRD. IF USED 
ONLY FOR W Y E R  FAILURE 
IXAhS.  STRAP TO FHA AS 

REO. IF PREDETERMINED 
NIGHT AKSWER IS USED 

(TRANS. CKTS. 2 - 4  1 (TRnNS. CKTS. 5 - 7  I  (TRANS. CKTS. 8 -  I 0 1  
(NOTE 7 8  1 (TRANS. CKT. I I 

T4AA TIA ~ ~ O O O y . l .  m2COON.l. 
e 

c21 llH-+~lo 

+TS T3AA +LS T4 AA + L 8  +T2 +L2 +T + L I  

a 2  AS 
+S8  

TO TO 

E 8 PA8X PABX 

L lNE  PA8X LINE 
YRX. CKT. 

EOPT. STA. EPPT. 
0 - - 5 5  12 , I2 12 Y 

0 2 0  
-T 8 

-T -- - 
II D l5  

C 
0 9  D l 2  812 Z D a 

+ L 6  +T_9 T2A" - + L 9  - T 6  TO LAST TRK. SWITCHED +T - 5 
- 3  0 > A16 0 

I C13 
MIGHT ANSWER 5 
(NOTES 5 3 . 7 8 1  0 0 

E l 8  EIC K E PAeX 

I LINE u, 

EPPT. 5 
- 5 6  15 15 a 

NIGHT ANSWER 
8 2 2  Y (MOTES 53.78 1 Fl9 J 

-T6 T3AA 
13 0 

'13 B I0 u I I 3  813 D l6  
o 8 o a 0 

T2AA ~4 +n T3AA + ~7 T +  Y + ~  +TIO T$A& - t L I 0  + T4  T +  L + T  T +  
€ 2 5  +T w a " 

- 5  A14 F 

+ 5 4  
TO 

C+TiC?d TABLE PABX L l N E  

EOPT. 
- 5 4  IS , IS 

819 

R R -r 
I 5  15 014  I 5  814 / \ Dl7 D I I  811 

FROY 

(NOTES 53.78 1 

NIGHT ANSWER 
(N9TES 53.78 1 

-- 
Rii A Y  

i 614 
15.1 

-- -850627-A 
A - r 3  o r 3  

! 
- 

AUTOUATIC ELECTRIC COMPANY 
I 1 *OIIlMLAKC, I LL ,U%A 3 OCMOA. IU.,U.¶.A WAUIESM. ~ l 8 C . a  U.IL.O A 
L - - I  P."------ A- 3 - 4  s 8 7 --- ? I C !I It 

--:I 

,p~: 3 
ISSUE : z 

LSSUE:* 

. B  

0 

A 

C 

L 

- 

F 

0 

1 
It 

J 

Lm 

7 



T O  
' LlNE 

B A N K  
H U T l P L E  

FIG. I A  
LlNE C I R C U I T  

+L c o ( I )  TC H - 7 5 5 1 5  
a F I G  9 O R  10 

2 '  
(NOTE 7 7 1  

( W H E W  9E.2 ) 

11 
S T A T I O N  

FIG. MR 
M E S S A G E  R E G S T E R  

( F O R  R E F  O h ' L Y l  
( N C T E  51) 

TO t!-850280-4 

I r W H E N  U S E D  W I T H  

(NOTE 3) 
400 O R  4 0 M  

\ 
'l 

LRI 
- M a 1  " 

- 5 O V  - a - M B I  - - - I  I 3" 
1 !/3 A M P  I I I 

E N G I N E E Q I N G  N O I E S -  

51-MESSAGE i l f G I S T E R  MUST M A Y E  ? l N l n U M  2 8 0 0  

OHM R E S I S T A N C E  A N 0  BE AOJUSTED !O OPERATE 

AT , 0 1 3  A M P , ,  NON-OPERATE AT . 0 1 2  AMP. TZUNK 

C I R C U I T  H - 8 5 0 3 2 0 - A  OR E Q u ~ v A L E N T  MUST BE 

USED TO P X O V I O E  MESSAGE M E T E ~ N G  S E R V I C E .  

5 2 - A L L  L I N E S  EXCEPT THOSE A S S I G N E D  r O  POVEX 

F I I L ~ R C  bN0,OR P R E O E T E X H I N L D  Y l  'E AMSwiF. 

ARE W l Q E D  PEQ "A" W I R I N G .  

COPPER COPPER COLLAR 
COLLAR T*r 
*EEL OR 

-SLOW TO RELEASE -SLO* TO OPERATE -' 

I 
A 

I 
CONCENTRIC TWO 

SINGLE 4 TERM. SECT!ON 

CSNCENTRIC OR SINGLE I 
SINGLE WITH RESISTANCE WDG. 7 TWO SEcTIC# 7 1 m%%. ARM. OR FRONT 

INNER YOG. NO. 1 cENO H E E L  woG. OR REAR 
END WOG N O 1  I 

\ TYPE 9 0 0  RELAY COILS ( R E A R )  A 
B INDICATES INSIDE TERMINAL (START OF WINDING1 

-C T E R M I N A L  O N  U N I T  T E R M I N A L  B L O C K  I 
* L N U F A C T ' - i ' N S  Y 3 7 i 5 .  

1-:?uE1 ?4TlN:S J - 3 w n  AXE " l V l Y 3 M .  

2 - I L L  D I O D E S  ARE ; D - 1 0 2 9 - D G  0 %  E Q U I V A L E N T .  

3 - Y U L T I P L E  TO A L L  L I V E  C I R C U I T S  ON T H I S  

" O U N T I N G  a A Q  W H I C H  A R E  A S S O C I A T E D  W I T H  

i Y E  SAME U N I T S  D I G I T .  
I 
D 

4 - 8 b i T L S ~  i SERVES 15.1 1 0  L I N E S .  B A T T E R Y  2 

SERVES 2ND ,!O L I N E S ,  E l ' .  ON T H I S  MOUNTING 

BAR. 



SII m 4h&%6,hj-?jl ---A -- -- L,- L--A hj7 - - L-- j3 L--A kih /  --A i f -  

F I G  A 

CONNECT- SHOm 
mu 408-5 SRICKBOARDS 

TRUNK 
RELAY 
aAR 

I r - - - - - - - - - -  '-'----' ----  -- .J 7 
I r ,  TURRET 1 

! I N K  I 

I - 1 
I NIGHT NIGHT I 
I 1  2 ! 

I FIG B 
METHOD OF Q)NNECTIW 

TWO STATIMIS TO ONE TRUNK 

I 
Km X ~ ~ & - ~ - - & ~ W I R E O ~ % - N I ~ ~ A L  NIGHT AWWER, I F  PflEaTERMl NED NloHf ANSWER 

IS REWIRE0 M E  N!XESSARY CHANGES ARE C[IVERED ON THE ENGINEERING SPECIFICATION. 
NOTE 4: M I S  STRAP QMIND3ED ONLY WHEN PREOETfRMlNED NIGHT ANSWER IS REQUIRED. SEE WE 5. 
Nm 5: IF A OIffERENT ARRANGEMENT RE IRED ANY TRUNY YAY BE 

~-B(Y IRD LINE MRU ANY m. 8~ MAKING APPRO~V#~~~"MWRL~~N'O I 
OIOJ1(KS. 

WTE (S F I  FO SWITCHING CIRCUIT R€OUlRED ONLY WHEN PREDETERMINED NIGHT ANSWER IS USED 
& mm 3. 

narc T: IF munr u r w p  IS DIVIDED ~tm I sr a ~ N D  CHOICE a G TWNKS, IT IS S U G G ~ E D   AT 
THE PREOETERMINED NIGHT ANSWER BE ASSIGNED TO M E  FIRST CHOICE ONLY 

NOTE 8 lTDe 91)YN IN ( 1 WERE USED PRIOR TO PLUG ENDED SWITCHBOPRW. 

I 

m. K T. I 
a. Jw WTE 9.6.67 
ERVNCS 1 ~ m . W  

AUTOMITIC EHLKTRIc @. 

POWER FA1 LURE TRANSFER 

PREDETERMINE~N IGHT ANSWER 
CONNECTING SCHEME 

H-850627-A. 
H-721020 

,IS- 1. 2.3. 
- 

A F - G 3 2 2  



ISSUE: 1 
1 2 / 1 / 7 1  

2) 5.24.72 
3 j  12.5.72 

G T E  AUTOMATIC ELECTRIC I N C  
G E N O A ,  ILLINOIS 

4OB-S S T O C K B O A R D  
WIRING DIAGRAMS 

T A B L E  O F  C O N T E N T S  

M e s s a g e  W a i t i n g  Service Cabling---------------- WD-3768 

Strapping a n d  T e r m i n a l  Assignment-------------- WA-7193 

Unit Bay Cable--------------------------------- WS-9243-B 
(Located in rear of book) 



WC-5294- B 
CHANGES I 

INTERRUPTER a r T R K .  CONTROLS 1 TWO-WAY RING - r DOWN ADAPTER 1 

N O T E  I 

FIG. A 
NIGHT SIGNAL RELEASE ADAPTER CONNECTED 

TO TWO-WAY RING-DOWN ADAPTER. NOTE.7 

INTERRUPTER r TRK. C O N T R O L S ~  

FIG. B 
NIGHT SIGNAL RELEASE ADAPTER 
CONNECTED TO CITY TRUNKS. 

NOTE 5 

I N S T A L L E R S  I N S T R U C T I O N S  I 
NOTE 1 :  I N  F I G .  A ,  THE D E S I G N A T I O N  ( R D )  HAS BEEN ASSIGNE 

TO THE P O S I T 1  ON THAT THE TWO-WAY R ING-DOWN ADAPT 
ER RELAY BAR I S  I N S T A L L E D  I N .  

NOTE 2 :  REMOVE BK JUMPER WlRE BETWEEN ( R D ) - S 3 8  & ( R D ) - S p  
(SHOWN ON JUMPERS & INSTRUCTIONS FOR ADDING TWO- 
WAY R I NG-DOWN ADAPTER. ) 

NOTE 3 :  U-MOVE U N I T  BAY CABLE W l R E  AS SHOWN BY ARROh 
NOTE 4 :  MOVE WlRE GOING TO T 4  BLOCK ONLY, 
NOTE 5 :  DISCONNECT " P V 9  & " B q q  W I R I N G  & CONNECT s e L v 9  

W l  R I N G  I N  THE C l  TY TRUNK RELAY BARS THAT REQUl RE 
THE USE OF THE N I G H T  S I G N A L  RELEASE ADAPTER. 
( F I G .  B ONLY) 

NOTE 6 :  MOUNT & CONNECT N I G H T  S I G N A L  RELEASE ADAPTER 
EQUIPMENT ON INTERRUPTER RELAY BAR (POS.  D 2 4 )  
PER WD-6010 .  

NOTE 7 : CONNECT " B "  W I R I N G  I N  C I T Y  TRUNK RELAY BARS. 
THAT REQUIRE THE USE OF THE N I G H T  S I G N A L  RELEASE 
ADAPTER. D 3  NOT CONNECT " 'Y9 '  W I R I N G  I N  TWO-WAY 
RING-DOWN ADAPTER ( F I G ,  A ONLY)  

4 

. FORM A&-5617 

WC-5294-8 

fX KK 

CH 

EN \ A ,  RZ 

SCALE 

DATE 9 .17 .63  

APPR C:Y$? 

AUW $ H a  TIC 5hnm E C ~  co 
GENOA, ILL. 8 Q A - S  S T O C K W R D  

JUMPERS8 INSTRUCTION S 
NIGHT SIGNAL RELEASE ADAPTER 

CC-2079 WD-6010 

, M 0 - 1 9 9 8 4  
ISSUE I. 



CO ! A  CO I R  (0 L I  C O L R  CO f R  C O L R  C O  LR 
30 3f 29 29 28 28 27 I7 26 26 25 2 5  ZC I9  

/-USE FORMBOARD X- 885751 AND RUh'NIN6 LIST RX-721505 

2- f IN01 CA 7ES W/fE f OOP /N JAME 37/7CH. 

*REAR VIEW W E  ON UPPOJITE FACF STENCIL ONLY ROY 
f ET7fAS AND NUMBERS JXOWN. 

C f O R  METYDD O f  W/8INL TRANSIJTORS AND D/Oi?ES 
SEE M - O / b Z .  

5- FUR R f l  AY ADJUJTHENT J E E  AH- 850940 - A  

6 -  SEE DR.4 W / M  48- 5465 FOR 5TENC/f / f fG /NfURMA71ON 

7-ISSOCI17fD C/RCU/T N -850940-1  

- .- 
I* a".,- n I- -.,. . __.l" ,,.n.l, -_ a 
<I -.I-. I 1.1 -1.1 -11.1 _ 1. - 1 .- _ 
-1.- I -8 I - ... 1 .. I. "I .- .,..I .. I- 1- 
..(I.,.& ."",". 1 .,., .. .. - Y. .,I. -, ...- ","" 
*-t,,- ."".I... Ilt"." or. 1." .,.I .n w -3 

t :2>,,:~-~2,: =--: :: "=:--=: II c-1 
DESIGNED 

d E C Z H  

SCALE: 

-..--. , -. . I 

AUTOMATIC E L E C T R I C  COMPANY 

I NORTHLAKE. ILL.. U 5 A G t N O A  I L L  u s n C WAUKESHA w15C u S A 0 1 

p ~ .  C . S .  

CK. P&H 

DATE:5-2&-7/ 

WIR ING DIAGRAM 

FOR 
LINE ClRCUlT  408,40M,BOM PABX . 00 NOT SCALE DRAWING 

-"#"", w - --9- 

T Y P E  400  RELAYS 



5fi- 7 / 9 3  ! 
CUCNGES 

J ' 4 i l : r D  7& 
E.4 -0 tf?/#.7 
F@>m 3 u o P  

5 p M  \I I 

2 ! 1 -  Y ~ 7 2 2 i  C 

TI-El WAS LX 
11-05 WAS TRM. 

..c & 
.,;I-- ww 

:!12-12 -72(CLC 

ry" ELN: I 7  ,--?I ; ;$&\ 
. rn 12' 
I& .. ,h 

i ( >  .I: .+ 
I ,  1 2  I?qpJ: - i : ."- y-- :,q , ,- ;,,q4.. I ; ,  R~;~;I~; 

9 - 7 i :  

b ? * 4 i  
: * ; ? - - P 1: 

* P D , I : v i  9 

g*: : " ? I j f i * .  -. 



- I 1  1 2  I3 I4 I 5  

E N G I N E E R I N G  NOTES:  SYMBOLS F  I G. I A  'hn.' A P P A R A T U S  

F  l G. 2 A  a *  eu  A P P A R A T ~ ~  

B U S Y  L A M P  P O W E R  S U P P L Y  B C O h T R O L  C I R C U I T  

( N O T E S  5 1 , 5 2 1  

F I G . L C  
L l N E  C I R C U I T  

( F O R  9 E F .  O N L Y ;  

T A 3 L E  A 
W X I M U ' !  L I N G T H  ClF N i G A T I V E  POWER L E A D  
B E T I . ; E ~ ~ ~  p w r ~  S J P P L Y  CH-USY LAMP r l l L o  
( I t ;  : f r T )  G r r j C ?  ON 0 . i  OHMS R 1 S : S l A n C l  F i R  
' Y ? i  <'I ':EL AND 0 . 5  OHMS FOR T t P E  8 0  PABX 

5 1 - P R O V I O E  F I G U R E  1A AND 3 A  FOR i Y P F  4 0  P A B X ' S .  

5 2 - P R O ' I I D E  F I G U R E  2A AND 4 A  FOR TYPE 8 0  P A B X 1 S .  

53-POWER SUPPLY OUTPUT 9 - 1 1  V O L T S  DC, 7 M P S .  

COPPER COPPER COPPER 
COLLAR ON SLEEVE COLLAR 
HEEL OR 
E M  END R E  0 %4. END 

C O i  
TO F I L [ ~ ~ -  - 5 0  

3 P  O R  4 i  A,,G T Y P f  4 0  PABX T f D t  8 0  PABX I I i i ' ' p f R  I ALUH:NUM ~ L O S ? E R  l l L U M l N U l !  / ( N O T E  7 7 )  
F D - 1 0 2 9 - O G ( ' d ' A P o !  ,. ,. 

~ N L . I B ~ ~ ~ ( . B " I I S P  ) fi2.--' ? SINGLE CONCENTRIC TVO SECTION 

FIG.  PC 
P O S l T I O k  C I R C U I T  

( F O R  R E c .  O N L Y  I 

CCNCENTRIC OR SINGLE 1 
SINGLE W I T H  RESISTANCE WGG. 7 TWO SECTIOH- , 

a % L E R w E Z .  ARM. END WDG. OR FRONT' 

INNER HEEL OR REAR 
WOG. NO. I END WOG. NO.1 I 

! 8 I / i S ! / ?  

FI G . 3 A  TC F I G   KC -+ 
I C O R  2 i  ! ---I"' 

B U S Y  L A M P  F I E L D  F O R  T Y P E  4 0  P P B X  E 3 C T  I, 

INDICATES INSIDE TERMINAL (START OF WINDING) 

+TERMINAL ON U N I T  T E R M  BLOCK F I G .  4 A  
B J S Y  L A M P  F I E L D  F C I R  T Y P E  8 0  P A B X  

I PIC-! 521 
( N O T E  5 1  1 

h!ULT Tn . :.'.'a5 
r 2 2 - 2 8  

M A N U F A C 7 U R I N G  NOTES:  

I - A L L  D I O D E S  I N  F I G U R E S  3 A  & 4 A  A R I  T O - 1 0 2 9 - D L .  

2 - A L L  LPMPS I N  F i G U R E S  I A  & 3 A  ARE D - 9 4 C 8 5 - A .  

M U L T .  TO L A M D S  r 1 2 - 1 8  
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MANUFACTURING NOTES: 

/ - RELAY ADJUSTMENT SEE R-0004. 

2 - * /MD/CATLS WIRE LOOP IN THE SAME STITCH 

3 - WIRES ARE lN RUBBER JACKETED CORD. CORD 
MUST EXILND 48" BEYOND MOUNTlNG BASE. I 

i 4 - SOLDER AND SLEEVE. I 
5-  STEiVCIL NUMBERS SHOWN /N I /6"  BLflCK 

CHARACTERS ALONG TERM/NAL BLOCK. 

6 - TERMINAL BLOCK TO.6E W/RED OM OU7C-K SURFACE 
r 

OF MOUNTING BASE. 
H 

I 
I 
I 7 - CORD ATTACHED 7D PLUG WIRES TO TtKMINflL 

BLOCK TO EXTEND THROUGH RUBBER GROMMET'S 
IN MOUNTING BASE. 

8 - KOl L UP AND TAPE YELLOW LEAD 

9 - BK AND W LVIRES OF CORD 7D BE CWNECTED TO BK 
LEADS OF TKANSFORMER . 

/O - DIODE LEADS TO 5L /" IMIN/MUM AND SLEEVED. 

1 
BUSY L A M P  F I E L D  

CONTROL CIRCUIT 

. a r  



ISSUE:  5, 
1 2 i f  1'72. 
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408-5 STOGRBOARB 
RELAY ADJUSTMENT S H E E T S  
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I TliS. %S* 11 b l.2 OF RLI. L+ 
GriD. T1 &I%. 7 OF RLY. F. 

o = ~ D P E R A ~  NO li NOH-OPERATE 
A * WQWL) R = W W M E  

flQS. = TEST WITH P@LT'IVE B A n E R Y  YWtRU 
W$ISTWCE OF E S T  SET. 

YEG,- TEST VrrR ~ G A T ~ W E  E A ~ E R Y  THRU 
RESISTMa IJP TEST SET', 

1 :  "fR MI% BVEH WNXTTIGS XrJ SEKLES, 
2: TEST @J H0,1 MDG, ('fWhTR OR ARM, EKDf 
3: TEsT QH NQ,2 KDG, (OUTER aR HEEL EKE) 
4 :  TEST VXfK B E f i  VLmZIGS 183 m y ,  

REMY BAR FRm WIW f E n I E ,  
GKD, TO R B M Y  JACK; 54Q W D  &&Fa 

TO JArn G39 i', C&Q, 













0 w% E 1.0, = HOS-OREWm 
& 1. E H - WLD 

mS, * 348 mSXyTVE MT.  WSfST, OF TEST SET, 
mG, ItlITW NEGATIYrE BAT, T i W  ESXSP,  OF TEST SET, 





'EOtti OP Y E W -  

a = QRRXR H-B~ m ~ r n m m  
R E fl * m D  

WSISZI, OF TEST SET, 
m. TtB'S WITH WmATJCa M T ,  TmE W-3IS"S OF TEST SET, 

Gmm mSRWJ1aH8 MIS m u g  SEE %-WW , 

VE E U Y  BiW FEW JACK WILE TESTTHE, 
CWmm GRD, St? W=lAY BAfJ. SACTK $38 C PEG, BAT, 
TO JACK 638, 
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CH C I T E ,  PMJER UR I ? ,  "!iSF. SSI 7'23-4 83,?iXr REZzj 18EO 
TRAFISFEA RELAY BAY, 

R E G ,  6 LiHE RELAY BAR. 

C:Crs, 21 JACK-IN RELAY BAR 

-- 

EN=%% TURRET 2% BLZY 



34-s- 
4ANUfftCTURfNG NGTES. 

'i -'WW" DfiNOTES I AEII AlC "ES' DENOTES EQ-U I PPEL1, 

2-REFER T O  FEGURE ? DF THIS ORAWiWC FOR 1 
MDUHTIUI OF S?BllTGHES,RFL&Y I M 3 , E T C .  A 

5 1 -EN& I NE ER SHALL REFER TD B -2rjQ703 TlSLE e&*3 

STr36KL [ST X OR 8 AND TM@*&F:~ NI:OEA E%G AWD 
XOCI#TiWG OF S@%'ITEHES, RELAY B M S ,  ETE-. 



SHELF 

D 



L BAR COYER 

t 

CENTER JACK CAULE ASSY 

I 

DESCRIPTION 

rftWQfX)A"rIC ECEETECC 











To return to the C B ~ L  placeid on hold, the Artendmt aper- 
areti the t m k  key TRKC egmwxding Zesd KA, asrocl.ated 
~ 5 t h  the tmnk pXamtf an b2d and nr,*meararrily operates key 

gramding laed fCK, sxtinwkshlrtg Ehe tank Zmp snd 
ltihtting Smp X H  SET AHD BUSY,  he Att~ndsnt m y  n w  
extend the earl as described in Sec+fan 2 . 0 2 - 2 ,  

Z ,a9 

Whrm the Afteedant rrrxtends the 6;1kf% EQ B hdy Iecilr'll ~ttat50~1, 
the Ar~eadgnt may ov -rrfdz: the h s y  cmditio~ by ap~rratgng 
key BE, ~rottadfnlng l edd  BK, The Attendant say e m  eoavaree 
w f ~ h  the: partfes an tb+ busy litae, 'Ilf the celled sstrz.%m 
agrees ta p-c~pt the earl,, the Attr~tndantt mmtsrLly 
operatats atatim agatn, key a, gramding Lead 'RE and c&XXs tk:ltr3 djaslsad 

1 I 

the httmdsxnt extea&& the caXZ ta a Xoleal rtat5,m as 
desscrL"m8 5~ 5eetl.tbrrrr 1 , 0 2 , 2 ,  the Attmd&mt way tetaain %n 
thr cannecttod after t2-5 rszled party aaswerg. The Attend* 
xmt m y  eonverse u i k i t  the t m k  party without PaLng heatsd 
by the local rtatian by apt?raiFEng key BPtXT M m, gromdfng 
filead SE end lighttng imp SFLIP TO mK.. ma &ttr;nd.tznr: my 
taIk to the Zzscrl stattm wftttmt being heard by the t m k  
party by operatin.: key SPLIT EST. grnmding lead 51( m d  
ightlng i m p  SPLIT 7% EXT, 

T,b7 XutematFe WacalX. o f  

%en rhe ccilllng o m k  wiahts to; talk ta r3;ewer"rl f0~i52 
sgg&&~ns, m a  at tk rime, this may be &RE rrithmt plrl;%ng 
reparate raX3ti. The Artearlant ax tend^ the call to the 
ZLrst Xorsl station ekwflar ta rhar &&scribed &a Scctfarn 
71,&2,2 ezcepr that the AtCeqdstnt -emtar,tly op@.rsrceti key 
ED, growdfn~ lead Sit, 

*en the local sttrttLan discanastcts, Cka t w k  Pmp fXi.rtx.tarr 
msa  per aecans2 eo %nd%c%se rec~ll, The Ateendant & n s q ~ ? r ~  
the caLX by aper&tkntng the trunk key =( ) rxrtajrrscjtarrest uuSLtb 
thr flasbin~ Imp, greulrttdfng Xesd KA gad operatss key a, 
B;romd%-g Ierd Em, The Attendant eextersdr %he roll EQ tha 
eeroeib LocsJ, statgon 9% described in gecrkan L,82,2. 



1fgtttix"tg 3. -ap PAX,  m e  Attadant thest uses the DZA& 4x3 
dfai. the dfgit(s) ats$fgrsed far code callst, The Attendant 
aay ?rt this t h  eanncct to another :Ley Trunk while 
rtrsLntaitnLn~ connection to the Out-Dia'i, T m k ,  :@en the 
csXXed psrry answers, by dialZng rhe digits aesf@ed Eo 
coda ehlX answer, the mber FAX S W  Iemp wit% flash, 
*en ,he Zttendant uispcannecrs frm the City I-"unk the 
FAX SWY Imp rex~in$ttLs %es mft the "Itendant infoma the 
pasty 05" the wafting call, JtE &he par- accepts the ~$13, 
the Xttend~.nt reatarea key FAX, zwvLn:g grattrsd frm lead 
PAX, and extfnmfshi. " Zmp P&X, operates the t m k  key 
=KC assocfatled with the trunk plate4 aa bald and amen* 
earf2y operates key KIt,  'fhe Attendant extends the ca3L to 
focal ~ ~ a r i ~ d  L R ~  sgme 8s that deafrifted %n SectLon 
l,02,2* 

J 

E ,OiJ1 

2%~ bttmdwt; m y  arFg;.fns~e a -all via r ~ c  cgty t m k  By 
aper+ling 8 tnjnk key T'RK( f vE ;14n Ldla cZty t m k ,  Oper- 
rr&m &it" key TRX( ) grounds lead Kit, tiRteIlt dirt &an& is 
rretmmed, the dttesdiz;tt thm dfele the susber of the 
desired prrty- f f  &B errat 3s mde %a ddralfng, the qt~end- 
m t  amentarfTy aperates key DR, &romd%ng lead BlE, Tke 
Ittatfijmt may then re-&%el eke nwber. 

%a the eal%ed party sanrwbks, the Attend~at %ay extee4 
tke ctsTl to a lacs1 statid% the ti- asjt that de~erfbed i n  
Section l,OZ,Z, 

X iocel ststfan may csIt rise httwdmt vZg. att IdSfcrm8"C~ 7i 
tmnk 'lsy Qialing "QVt, cztushg the A T T  37% Z or &IT TRK ? 

(mG LA nbrd) sr TRK(I ) Imp (PIG 232 used) to flalI,, 
ifa 4n~wef &ha c421 tfte Arfenda~t o eratar Izhe Emnk key 
A n  Tar. t or XII d~ 2 (FIG I& used! or ntKf 1 <nG 2A 
mad), grrrtvndbng Xrerd R1 nv K2, at? lea& KA, respec;tlvely 
a d  e&ct*inin$ the associated tmnk Imp to filght sEe%iXf Ly, 
~ w s r  may ROW take place bebeen the httrnd~nt m d  
%@car e ratLan . 

Era Xassd El 3)r Kt, r r f  lead 3tC;A, rrerp~cttivlei%y snd eauaLsg 
the associaead t m b  Imp to be extin~trhed, 

Ta mnittar a caEX fn pr0g;f"e)bs an & city tmnk, tire Attend- 
mt eperatee key WH, groundfng 'read &%, &ad XTghtLtrsg 1- 
W N ,  and cperatea key mK( ) asacciaied with the t m k  co 
be mnltored, grounding fessd ;Kk. The AAtranhnt ais;y mpnjtcrsl: 
the ~hll, but camat convarsle: with the parties an the %%me, 

IFrsl: n&ght sentice, kev BImT 2 Lii .operated, trart??tferr.fng 
gratf.nd frdm lead R4 cb NK and lighting Imp NZmT 2 0;r key 
HXWT 1 La ageretsd, &raundZntng Xasd EK: rnsf ZLgh~ing Imp 
I X a T  3 ,  Xnemfag trmk calls w L 1 l  sound the night aignaXr 
m d  can be answered by m y  ldesl strrlon by dtal fng the 
nfaht ssr?s-r nmbef, 

Operlsitfan af bey W7. gramds lead FC, Ilightr~ lamp EVE, 
m d  wf 11 rcssuss %he buzzer to sound an &ncami~:g ,hsrtk e a l l ,  
&nEomatLon tmak catlls, and A,tmdsLvt: rect3t12, 

?*a@ 
*&m sz fuse blws in rtza PAM, battery vis lead FA (iX*' 
ultslng) or flouad vfss lead AF ("Ye wLr;incS) 1Fghtr7 Xamtp FiFSE 
A U R m ,  mm the b X m  fu9e 2% rqXrJccrd, Emp m8E kMW is 
mtinwished, 

f f  nlghr: cssllfng is to  te reatxricted, the Attczssdsnz ogserailrcie 
either key SFL ('*Dfhwfr Fng) or the ExtemsT Locklag Eey ax: 
SPsT SuLtch (FIG a) ("Pt' wfring) 9nd ca~r+t;cts grauad to lea& 
W3; m d  Xtghtr fmp The Finder .X.rsfd CFrt;u&~, H-i&SF2&3-AR 
Lhen crxuser the f h k  t-o return busy tme when mi? extensiva 
d?taIs ~nathar, 



dfsl torte t a  returned, tho Attendant then keys the numhr 
of the desired parry. The asaocfared T W  Adapter Circuit 
converts th. ac marks fm the Attendanty& Turret Cfrcuit 

Whirtn the Attmdmt ap =ate:f?.9 tho tmak key, m( (RG U 
or a) m .nsrer m inernins call. b&rter)r via tie hlsy 
L PisXd CgrrruLt is canaecterii to Laad &G (mi2 3dt rsr 4k3, 
1 3 t h ~  all strefat lsnrpn hsvLng gramd camretad Lo their 
t-e?sptkctllvs Tf 3 )  Isads,  ma 3lfgheed l a p s  carrss~~rsd t;a ?msy 
ext;msZon Iinsr, ASP X35~fif) that fs. not: Ztghted, eemespastds 
em m idXs l i ~ e  m d  wrt.rm Che Atteadm E extt;t?ds &he feeatning 
car1 ta m Ldfc starfan 8s Bescribed in Xtnectian 1,02.2 the 
rta$ze$ptntdhp statgm lamp it-i the- 8USY FJEaD (FZG'~A  
ar 4h) i s  ffght@d* 

drea @'it@ irtendaftt dXrcmnects by re~todng the t m k  Kt 
), battar). fr di~cmmeetd fms lesd lM: exttapl&&X- 

1-8 tltzat were ~ g t  in the R V ~ Y  MW ma&. men the 
Itemdrnnr: places the cdsTZ cm Sxotd, grow& on Xs&d IMK balds 
 he City T~rvnt gxsd EBE BV5"Yi m m  f PIG 38 or MI ap~r- 
ated 

WIrtm kho AttZmd~t m&e$ an outgoin calf vga a C i q y  T m k ,  
aperattoo of rmak key m ~ f  ) groungs Irad U 8.4 cam.c%a 
brmtre!sg ta %cad &LC ui& BagftLaa CLr~liLt 8 n ~  Bx.t~fy trw 

Gixwit ea light sTI. %&%pa m the BUSY WF P X a D  
ail@aellafed wllth @ h w y  st@ltfan, 



"Pa- . ..* i* - . ...- 





















BUSX UW FZEZS) CIRCUIT 
mPE 40 Am 80 PABX 

Wm 900 REZAYS 
H-73578-1 - 

This  circuit: i s  used w i t h  a typo 40 or 80 PABX system having 
en ~teandant's Turset equipped w i t h  m optionel busy lemp 
f i e l d ,  Each s t s t i o n  line i s  repraaanted by en i nd iv idua l  
lemp on the busy lamp f i e l d .  Whenever e s tat ion  line i s  
busy, ground i s  cornsetad t o  me side  o f  the  lamp i resocieted 
with that prrricular ifme. When r key i s  operated at the 
A t t a n d m t ' s  Turret, brtfary i s  connected ED the common s i d e  
o f  the busy f i e l d  lampa thereby lighting the lamps asso- 
c i a t e d  w i t h  the busy s t a t i o n  lines. This er 
lowe the Attendant to determine a t  a glance whic 
s t s  busy or rvai lrbla  for  use. Thfr  arrange 
eliminatae the  need o f  ehs Attendant having t o  key up a 
nuaber o f  exfmsrion linas fa order t o  dstazmins the avaXLa~  
b i l i t y  o f  exteneton lisrsr. 



I 

((I) Pxovidaa m individurf bury Lamp fox every 
.rtcnrion Fn the PABX ryrtcm * 

When the Attendant opexrter e trunk key to enswer a trunk 
cell, ground i a  comectrd t o  l a rd  BLF, closing relay BLC. 
Relay BLC opatrtalr and connect8 br t tary  v i a  the busy f i e l d  
power rupply to the caman battery lead o f  t h e  busy lamp 
f ie ld ,  chereby lightin# ~ 1 1  lamps h v i n g  ground connected 
t o  their rarptcttva "T l a r d s .  The l ighted Lempe corresponrl 
t o  the bury e x t a n r i m  liner. 

Any lamp chat i s  not l ightad, eorrerponds t o  an i d l e  fine,entl 
the A t t a n d m t  m y  extand the incomLng call by keying the 
prrt2cul.r numbcar o f  the i d l e  l i n e .  

Tho Attendant may operr t r  a r p e c i a l  key insteed o f  en i n d i -  
vidual trunk key a t  m y  time in order eo determine which 
l i n e 8  are bury. The following operation is t h e  same as t h a t  
ptrv iour ly  dareribad, 

When '?I" wiring i r  urrd, che Attendant doe8 not have to 
opcr~tc  any key in  ordat t o  obtain a vFsual busy ind iea t ion .  
Anytime # PABX cxtsnrion becomes bury, i t s  a s e o c i r t e d  busy 
lamp lightr and renuLnr lighted f o r  tho daretion o f  the cell. 

I 



L E B  cmb brr~  PLW.~~ asWm%tr 
- 

8-@&S2i?-it f '~Pf: 45 (OURBET LESS &IW tab,  W P  ftlEttl 

2 !=EM t e x  GREE~J  C a R a  jlm ~ T B W  tae GRVBW-WHITE CQRD TO BE 
PAIRED BY T l l  . TlHG TQGf  THE% Pll;iDR TO 4QLW41MG tN ASSE1IJKV 
f ~ ~ f t f  tas BLUE CGRC IHD r f  EM i ~ 7  ELWE-WJTE CORES rp BE w ~ r ~ e h  
BY TWl f  TrHG ? O a f X E R  P l i O R  TO bblWRt% ti% ASStMBih 
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COXTKX'YS TTAG~C q - * . 
#"".\ 

zI*<2 121:;$; t> *:%; :; J:;: $a;j $ l C I i  ]5-;%pz*f:i->, t:]{: $ ; ~ $ a ; ~ ; c ~ l  {>y t$19  

a X3;xrrk of 3 -3i2 to  ~ - ~ J I c J ' ~  f i i i~iI . i l l lc  k122~~. A. R ~ Z I I ~ ~ E L I *  
*.. ' 1, Glr:NEFikll-~ * . . . . . . . ., , . . . . . . a . ,  . .. , s .  I tcs t  fixture call lic asscn~l,!cil IocnlIy, using ;k 

bajlk niul:ip:e cntl guiilc 2nd ~Iiol ' :  li.rlg;Llis of 
2 , ADJZi"S7.'3f 11: NP1" Af'3X'ri51A?'US , . . , . , . . 2 XR ~ltiral<% IJ;IT* 

3. EXITS ASSI!:SIIL;I,Y iADJUST,\T1*:ST.. 2 1.03 In  tbls s r r t iun ,  u:li:s r o i k  atltf their as- 
80~i i l " '~ t " i  C O : I % E ? C ~ S ,  111"~lrl;lt t i ~ f ' ~ ,  ctt:* Rf 'C 

S t ~ j p  A 4 c ? J ~ - z ~  tr-zzcllx. Fbr S~:ii,cf I<?$; KO t sr-1-5:t'XI ciiils or- tI3cr;;r. coils in  thv f r o ~ l t  o f  f 
J- - ......... Hax~inz: ,.An Atln;it:.11~r? S~O:,. 3 switch wit;: %he sc.i:ch in it; moul1:rtl position, 
-.- j AI~I~;ILuI*~z' 'I‘~a\ri>I (S:-I+O~:CI] ?&~jj i . 1 ~ 4 , -  "X'rkns coils :i:-c tkr. I;~Y;;PT r.-t>ils D ; O U ~ ~ : P T ~  at t l j c :  

a ,  

~ t>p l l t  .............................. 3 LO{. i i f l d  I ~ o :  ! 0212 ~f i f > ~  s\Y~:c!I. C111 R!J:L~.;~;" S ~ V ~ I C I I C S ,  
kock;ilag Cn~:.b::c.t 8 1 ~ :  s$r?jt; 3: lrlc.;i;t , 4 such  ~ t : :  tt;r:.c. U S C ~  IYI "t'i-li. 4 0J-3 rtxitl -iCi,ZI I"A13S 
Xlultiplc Spring; >&t{justmcr>t a * . . . . . . . .  4 s ~ ; i t c l i b r ~ a l ~ t l s ~  s:vitch f u i i c t i ons  a * c  assigned 
Opcratca;idlioItii\cijust1~:cl~ts.......4 t u t . l ~ c s c c a i l ~ i n n ~ ~ : a r ~ ~ i c ~ ~ e x ~ c t I y o p ~ ~ o s i t c t o  

that  jrrst rl;ascriBr~cl, 
4. TESS ~iwF:;\~Irra,ir ,IDJITS*~A;J:N~J~ , , . E; 

1.0-1 All screws ant! rwts shall bc l ight .  Sclmrri-s, 
Ar l~ ln tu re  ?'ravel (Strolief Adjust- nuts ,  a~zci o t - l~c l *  pz~~t , s  shall 1213: 1 3 ~  nl;ir*r.er-I 

ml;t.. .............................. 5 OY mrzti?;atecI, 1101' sh;ill ttacy bc rlt.fctctivc in  
Tens ILocki~l~:  Cox, t n z t  Sl~19ing a ~ y  2 13 f j  c I** 

AcXjtzsllz.,c;r~l.. ..................... 5 
*rc.-r hlulti1,lc Sj~r ing Adjustmci~t  1.05 S13-rir:;~ ;i>:scnil~lics :ilia11 file free frc)lil 

GaugS~ig*..,..~, ................... 5 sh;uj, brl:c!s oi. kinI;s in tile spril:;;~. X 
* # 

I I '  a a , a 5 g,j'ndi~al Lo-;. i l-z s. sj:lal~:g. IS pp~r;lis:;,i!j!c. 

5, AS,T,OT"r"ER J~SSKL?IZT~L.,~ AD-  1.06 1 3 ~ ~  co:it;;cis must st~i: ;c so t hey  e;ij;ng:c 
JUST?sIES7'. . ., . . . . * . . . . . . . . .a  ,, . , *  6 t h ~  ftall niri t i :  o f  t ' lrt: p-i.cio;ir. ~zrc:hl %us-  

face nf tlic 2:;:tting rcilii::c: as s l i u~ :n  Fi$;:.rirt. ] 
Elertrica:Tesls a . a a s a ~ s . . ~ g ~ . w + . ~ ~ * ~  6 and ns juc ' i&ed '3:: rye.  3Iui:il,lc spl*itig;; skiail 

:riot nib ngk~inst ti:c sicii::: nf 1!12 ZCIIS  lift, in, 
" s 6. CO;~I>IQS d a ~ ~ , ~ , ~ ~ ' ~ ~ ~ j ~  S~~I'IC~T a a . . * 6 e i t h c ~  t l i p  o ~ ~ e r a t e d  or  u ~ ? o i ) c ~ - n i  ctl p~s::.lo~;. 

+. Il-jc l .mult i p : ~  s;wi I I ; ; ~  s11;rll cng:.xp.k< 2t  leas; 31.2 
la  GEXEXd4TJ - of their x~.~::i.iait.d sw i t . c i~  n>ulii!>lc i ~ n r  0:. Iinc 

nll~ltii,lc b:. i a  i il [lit? opcrntcd pc~ l ; ,  i o n  ;is judgycl 
1.01 This scctio:i is yeissued to i c y ; s ~  tlii? b ~ ~ ~ c . ~ c i . F i ; : i i ! ~ ~ 2 . ' i ' h ~ n i u l : i l ~ ~ ~ ~ j r ~ * i i : ~ : : ~ . c ! : : i 1 1  

tPlliljnologc.y used for v;lyiolis coml,2i-icr:is ~ t ~ i  kc f ! ; i :  ::;;:ril,sl t j i 2  s\r.itcil l i ~ ; l I  t i;,!~ b;lr o r  
of the fafir.h sl*;itci39 ;\Irl*ginni arl.cr5xa=J, ijldic8- l i " ~  m ~ l l i p : ~  bar ns jud;:t.d eye. 
t i z a g  cX:w-go::, hzvc bpen iijnit,t~cl Z~ccn r l s :~  of the 
quail: i t y  of yevisio:ls. ~ l ; . ~ : , ~ ~ ~  n:ld des:yfiv n!! 1.0$ Sj;: i:'i-l$ 5]3i.;.,?!iilg S ~ U ~ S  sh::!; 1.c prlapc.;idi- 

9, 

f * e o ~ I e s  of Sectio:; 0-;0-310-;00, IPS:;<% 1, ::r:c g:!- ~1~h-i.r $0 t h ~   ICE? O? ~ 1 3 ~  : . i ~ " f > ; : i t t ~ i ' ~  ;r'i;d 
dcl-zd t.1~2-5, s);zkl] st;,:k-: t i i ~  li;"yc"y k ~ i " + " '  i i ig ~ I I Q ~ ~ - J -  i t?  a i ;py~.>~i-  

* * ?% 

m;i:c cc:,:e:- :i,:e as j u ~ ; ~ : ~ t !  i?>* c y ~ ' .  XI1 s:>:.Ings 
l * O r p h i s  sect ion thf rl:cc!;noic;i! SI:>A!I ~ < ~ - : i i ~ i  '1 1 gt*:? : a : z : i  F:;: 5t ; i t I~  CJX' z i f i ~  

j u s t . i : l ~ ~ ~ r s  ,.ijld &jCC$ X-tcli] :f?st,;l VX*:;iC Jl ;%) - ( :  
v;iji?i: ~,~~~ yy::y; i ~ ,  rgc): a--pkx~~;-~,~F~~* 

* X e@;;.G2:~2rk tcb j-dpicll ~ w ~ : ~ ~ ~ f ~ y  {'f'j,;:gy+: $:,. <Ag$%- 
* * rnattjre, - ; ;  y lif: ncj :;:2tl:-8eglts 
* I 'i ., ' " - 'I ) l  c ,jJETjn,i Sc:s;"*"Cg 1~17y he :ilndc y:;;Jj it:? : ~ ; ~ : r ~ ~ ~ ~  i . 1 3 r L 3 t .  13; 2 :loy:.s cTr=h-I - , a - # / / i d * i  L C4 ':: T 

x ~ ~ ~ ~ ~ : , ~ J  ;; + . ->+ ::: $&%>; :;*k>2 y* ye;-::  ;\ - > a l k * * - *  (;* \ - >  ; g z : - $ ; : . - ; * > F - * - :  $&, > : /------ 

I I 

-- %", . **- . 
"" %. > x  ... > f * . . . .  ,-$: ,$2:~::-,> i s : , ; : , % *  :> 8p;*;&,%:-:t  - $ * -  <., ; ;: : t  &. ; - i + . T S d  < -  7-.>>z ;->. > . ,.- :-- > > - > >  -, :-1: c >$, %,> -*:*k'-j  ---\,-+ -'-c- 5 . = -  - .*  

a * ;<$->I* ,% * > 3  ,-;i *; - - * % >. - ,  .-- 
- ; . 3 -  " , < a % 9 > :3 ;L , - +  ..:, 

* -L {,*: :;;;i,;* 5 ; ;  -;; t c - - - c ; * . ;  : z z s  :;&:> 

- 9  * K ;  !:.;.ys ir; j:nr.t82:-y 2 , : j ; ; ~ :  a ; ts  I*3j;;kl yL* 3 b 1; :3;;L:gi ;jjs2 +;: {Is5-,ix,;;s; : . r t+ 



* -  - x \ .. L $ &  L S  - - *  9. . . - a  - 
!s::*l.; j; :i 

2, Ai.rj.]k.T5'1TSiZr;:".:'i'i:f3i\~~l.L,-"a3r,'t~~L3 

2.01 TL:t ft,!Io::.iny: c*cl:iip!r:r:nt will be uzrgg 
w f l r z r  rn;d;it~g zi:!jrx:strr~i*~;ts i x  t h i s  S C C ~ ~ U : I ,  

I * (zi) r"'; ,liLCo, (C;ci-r>i):i 131.;,n#:ii) *fx3.2n;rlrrrc 
Ann 12cn i ng Trml, "X'-Eil.*:;?. 

- 3 OF w l o ~ l i  0:: vf4n.s cosTxr 
M L I ~ ~ P ~ F ;  SF'S;;~~<~;S t,ihSi' (B) A.E.Coa II-74C11 D ~ l i i g i i l  Plicl*s- 
Ef:Gs":GE A?' LEAS7 Ti415 
hf,SCi-3 JiF4EA. 

(c) \';*E.Co. ) is-6209 ' I ' i~ ickner ;~  C:nt~ge. 
Fifi'ure 2. 3Isnrl;plc of XIultijrlc Bnr aAhlig:nn>c:lt. 

($3) 'l!'.jZ,Go. 35-r;' Ckr yj .cr l t  E"jo:y 'J"r:?st S p t ,  
I .OS Erjriipn-kcii t sliall be frcc fro:n g r e : i ~ p ,  

grit, o r  nny other  fo~ei:;n subst:;ncc i.;liic.l$ fo) A.E.C.O. ( G E T ~ o : ~  Bi.:i~;eli) Spring Ilend- 
i s  likely t i in i ini r  ope l *n t io~ i  or tle:r;lct f r o ~ n  i 1 3 g  Tx'lcjl NG, 63 2&;;.G J . . 
813x3  f?- l":: :I C C 

ff) Bntc:s 3%; I3y~liirg SLiclc 
1.09 it 'llcn g;lul:cs aye to t c  inscrled hctc-cell 

3. TJ.rqylj.i$: $y-'t--q- - 7  * r 
t h e  nrn3:itiii.e ant$ c o ~ c  For c11c~:;i:)g ;i:.,lr;l- a ~ : ~ ~ . i  l>i*aY 211lgJIj$*F31 i-:XrF 

t u r c  travel 01. colltnc t bjacal; or n2n!:c., : lit: ~ : ; i i : f i t -~s  

shall bca i~ ,sc l * te i {  n s d r s c r i ~ c t l h c ~ ~ u \ \ - .  F o r s t h ~  3.01. S\~:itc)ic.s]~rvtii tcedsirlccthci:tstqualatt~r 
units zrrmatu re, the  i:;kup;~s sh:lll bi: i l?se~le<l  of 1 $103 z,*e p~c~l*idc.tl vci! h an ;rtljust:iblc 
so t h a t  a 1/36 ir;ch gauge co\.cl%s ;:rp;i of tilc G r n i  on t h e  t in i t s  nrlrlgilurr. This is r;sc%c! i o  zrl- 
core as shown iii. I+'igurc 3 2nd as juc;;cci by  eq.cn i l ?c  ] ~ o ~ i t  ion o f  the  u p e ~ : : t i ? i g  : .~ud o f  t he  
For the tens armntinp, t he  gaufrfs sh:ill hc lockin:; spri:lg Lto meet its g::ju:;iri;: require- 
Iiosi:iogjctl s o  t h a t  l l ~ c  COW is C Q V C I ~ ~ ~  f1.0111 : J ~ c  t ~ e > i t s .  The s r q ~ i ~ l i ~ e  of i i d j ~ ~ s t ~ l : ~ j i t ~ ,  ;IS ~ 0 1 l i -  

co l te r  of the cure, rc ,010 i n c ] ~ ,  t ) lc t l l p  piirt~tf to t.li:?t 19ar s\vitches of rbarlir: i~,anc~fnr- 
~ O X ' I ?  2s ~LX!; ' :C~ by P ~ C ,  I *  i t  a f f r c i  e:i by th i s  rll:;!:gi:, on!?. I h c  - 8 me-t 'lrocl n r  ;tt;j;; 5:: tr:c::i, 

/ I 3.Ii2 A"i.tfrc%s::~a:-i~tlll:r,sy;itc:--. Its F*-P~'G ~~ j ' i iE12 i~~d  

%Yil!l i ? l i  ;2.r.ni;:: urr. stu;:, ~ ~ i l ~ ~ i ~ l : - ~ ~ i ~ - ~ g  t12<: 

ncpd t o  ci9crlc n st$;, f3*011: g,:ii. O.̂  tjli: s\yitp11 
alultil,!e b;nss. Tiiis ;:ffericd rhc  src,ur31;cc o,P 
acl;irrs.ttlicrltri i 2 . l  ;~dti.:ir:jn: to t h e  ~>rrj:irog:l oi" nd- 
jrrst n 3 ~ 2 ? t ,  

3.03 The P : ~ ~ L Z V : ~ C ' E  nf  ed j i ;p tmrl i t s  hnd tests 
fo r  t l iosc  ;:i.:itck.es tio";~<:~uippcd wi th  

arrzl~~tn~.c s I o ; ~  is< h 5  ~ o ~ X D - X S :  Fifiurc 3. C;a~iging of Coil. 

1.10 AII n r ~ a t u r c  and  eontnct  ;idj:;str:lc:lts (1) Sto;s acijus t c ~ c l . ; ~ .  
shall  bc ellcckcc! by opel-ztri~i;: rhc aiV;nn- 

(2) r\!s~ns; ur r  tra;-el r.dj nlprst .  t i 3  rcs r~kanuclly and  clcerricxl;y, Th;. ;l:.:j~n::; y i .2  

shx l i  i j o t  binti as judgcti pyc and  fc.c.1. 
(3)  1 .cac.kl t!g c ~ : l l ; $ i . t  s;,:-;~: &,, .-%. :x$j zrs~:trent, 

1.11 tlcljusl:~lcri:s ::nd. tests arc gi.r*c:l ir :  t h e  
* I j .  (4: &I 1: :ti;+k? s;33*i3:g; 2t$jI$5i:ilc2.l:* o ~ c ! c ~  ~ < h i c l ;  e:c;jp!-ie~ict~ 53% iz;i::c;i:i.;i t o  

be the  irrr;;lzr ~ : ~ q u p : . c ~  to  fol:g:y g g  ori lcj* t o  
* / j) f;",~. ;;.k:.icr:;: tL*sj-s* preT*+e5k:y az $ 2 : ~  8-5 p:3~5i f> jp> i;-5:c1 :$y*:;;::8&i r-jf gs1;p 

j t \$-itil ;1;3*?%: : l $ . % j a a  J 3 [ : $ j ~ . t ~  g:*:;ict: 
3.04 $;;*3:"?-a:-:<%;a t3f :lcjj$j:-:-;j]( ;+,:s ;>;;[] :*:;,: i i; gi*, <>li :;: !;::* ;!.-a %* A f f  I;- %,b-l $,, cj a - ~ ~ ; , , : .  [:-,A. ";"r'f<"'"' "'" 

%-*% -s f C I I *  * t f . .  2 . - : , , .: - & . , : s - * ~  2 9 ,+ 
*. 

* -i 

;: , ;* $;:*;-:**? st;,:>> 
5 ; ! i ; y * :  ;c,:,  $$: ,y>; - ;$-$ ::: ;J;-*;q;:q ;!, ;>j, .;> <*;* t:!i.:, ?J*;- 

s * * .  
i:, ;'::% f*$:'i$;; ' s X  

ti*&>:]* k:* - .*.% **::;*+-:;; \< ;- tyc3 zs$.:<;L;ji <*;;- ;;.s 2 

y;:;3&2> : ; F : - , < - 3 $ y ; <  i j L  k : $ > >  A* . .  :,- , 3a>i-$aj ;*r>\-;-s TG-%l$i;;" ;%* (1 ; ;< 1 ;1 y j : i ; : j 2  - s - *  i:;:: ;;,.. s - <:+:J::a&i:a 



( 2 )  IAuckiri;: con tact q33*iir~ ncl;'i~st~~icri t .  t he  g;~~i~-:ili;c rec*;uirc%~iicil ts. Cnrc sh;iultl bc 
* * cxcrcii;eil rrr-t to. 'r;r:x:ri tibe i.csL ('.l") s r s l  t r:.'i; 3sz3.a A L L -  

(3) A r n i n t n r c  tr;rvel adjustr~rcti t .  plr bi \~ ,  I l~scr t  ::rljii:-;t:-~~nrr:, g:lu:rc f,etv:~3~:1 
$.he gr ~r;;.ill.it.c nrjd f 1 - i ~  cst*i; ;is cir,:.::r=12;~6 i n I%rs-  

j"-'": 
(-1) 1*:.:2czctt 1-5ci:: tkcsts. p;i*;q>:; I9f):* If '  t j , g  g;:.Qiyk g-:;:A;g<,$: i:**:~t:r:c2cj 

1 I 

__ -.... .. - w i tho i i l  forcir?;~ i t  n~;~r ianl ly ,  ogclQ:tte t h o  nr- 
Stop Atljustmrl2t  1201- S\vitehcs S o t  Ilav- 
*_-*  ICI*III-I~I-III.I--.----.n--~llllliillUhw----~~-~- a*---** 111Eil,tll*t? c!cc~rlcally arid, %\.it h tool, Z>cr,ci the 
ing :.\ti k-l~rnatu:*c Sf;i-8*3 
C .Iu-ue W U  -,-.----%. "-",",L arw nrs.;i.y fr0f31 t1-g~: ~ d n p .  

3,K Thc test (7") lrlrrltQrlc b ; x ~  sisril,l brr u ~ c d  
as tile stop. T h i s  is to  L C  o!)t:gi~lecl by 3.07 \Yhcjn tlie swi%cli hns  all alamattii.c stop 

belldin:: t he  +, -> iuic! RT scit.rli n:ulti;,!c. I,:irs, fF'ig~u r ' t .  5 )  irrsc tt the  aiij u strrietjt j:xu;!:i: 
using the  Xo. O1WSG1 sj~rini?;  i j c : ; d i n ~  tor,!, to- bcat%t;r.1*cn t'nc ; i i .~ i rn !n>* t~  nnt! the cow+ as r!is+ 

*- --. -wart$ t1 :c . i~  :~s-~oci;i:etl mul:ij~!c sp:*i~q: $3 t li;it s c ~ i b ~ d  in  I3:ir*:igi,;ipl1 1.07. I f  t hc g-:~ug,c tnnnr;: 
_ _-- t hc  spi.ing li19i t o ~ c i i ~ ~  on1y :hc tc:it ~ j ~ ~ i t c l ;  I:c in~i:i.kr.il b y  forciri;:;, bciid t 1 - i ~  stc~:, i ~ i t h  riucl:;- 

multip:c b::~, or  bt:nd t ~ s t  r~nit:: hnr nx3::.y f ~ o i i ;  bill plio.s or c<iuiv;ilcrit a:: r e~~~l i~ -ec ! .  ' T i ~ c  stu;, 
i t s  mul:ijilc sp:-ing to R C ~ ~ ~ C V E  t h e  ~ : L I I : E  resi~1t.s. C;>*;I bt? k>:nt+ E ~ ~ T C :  c-r i ~ q ] : : ) * ~ ~  ~ . ~ r ~ ; a . t  urt: s r ~ ;  
(Scc Figrzre 4.) as dcs i~*cd .  Tliorc :;hall b r  perccp: iblc c lcxr :~ncc  

as jutl::-ed by eye Lct*xccr, the finiger~s of :fw 
KOTE: CX~r;ir;t:?~i2 h1"-~3>'o~rz the t.jliree ;113tr\'~ spri,:~ lift ai l2 tikc s ~ i t c l i  ru:ilti;dc iiar!: so ti3? 

meutiuilctl mrllii ple i ~ n r s  :ind thc np:ii$g switcl.~ r ~ u l t i i , l e  br?i.s tici got iiind\-elatc+n;i;%r ac t  
lift s h a l l  be perceptible t o  ,065 i n c l ~ .  as a st.up. If t h i s  ~*cquirc.mcnt i s  not  inrit, bend 

the s l~ i t ch  ri:uI t i j~le bnrs :$way f ronl t i l e  sjjrifi;: 
lift f ingcrs  wi!.t~ iucltl i i l l  plicl-s ole ~quivalcr,:.. 

U15'1T5 COgT&CT-...- . - .  - ------.. -7- - 
1 7 Xerhccii t he  nxultiplc s;tri n g  g-a~ij'in;: if the  

BAR 1 s.ivitcl11 ~ ~ u l  t ijd:? b:ws are I.,em, 
P- -'% t *I ET *rr 

K :  (:lci;~nl:re h>tv3*cc:> t ) i e  sl*rl:cl, n;u{i iyje 
bars :wr! tiic hjil.ilif l i f t  ~ h a l !  h:? per- 
ccl~tible tri .OCG inch ;:s gnugctf b;)~ pl;c. 

-- 
" -a 

I"if;iirc 4: St o;? ++ltljus::~;c.ni 170: S;r.iickl>s So:  
Ei~tvil=$g &-in $Al~r~. : ;~~t~lr2 S:O;l* 

- , - + - x l - - u r r - - - - , w  A ~ * I z z w ~ u : ' ~ ~  , - r . L ~ , ~  T~*ci~r:: ,---L*+ iqt~*r; '-t*l -= ,*,,*I.,:,, ,,-,. -trf;~;.st 2- -.,.,,, :rr,s:rt rrru,rrrr 

x"J.Oi5 1:'l:taa I!-*;: gi~:itrj; 4is-3za~ !i:.-l;*c ;::! ;:b;s~j:i- 
* m 

t t i t . t$  3:tr;l c~ci ; , t  2.i c ~ ~ h : i 1  ? a : !  3 8: 13n:-,.;2 ~:i;>i: 
* * zJj$-,; *>$:;;:e t;;: ;2;9;y;f;;*z:;-<: >-$ " :. . , %> . $ - $  , * -  > tl: :: 

? rj3+s:;<*:;:? c z -  g L : y - * =  ;$&* -,;A: > ?>> 2 ,  - > .,,-. $>.. *:. * a s + *  : 3 : * :  ::$* + ; > s L *  ;.:8:*; 

. * - 5  " )  !:*: L;-,*:>%: : ! Z z : &  ::: : : * -&a : ) -  ; ,,::<: . t : - s , . : 4  * 

% s 

" ; ; " ; -  ;o=-..:.:.; r y  ;:*.s.>-s * /  * * 
% 9 f r g ~ : ~  : ; ;< t < ~ t  ('j*] 3 ~ 3 y ~ ~ , b ~ ~ a  ~ ; ; ; x s ~ g l ~ ~  ;S t3;,i* ; j s p c i  E'i::;t s z p  tf* ;$r*l;:..,i U ;  +T*>s i  k , $ >  '* .* -,$k:* i;;::: ;;-,p;;La 

* 



- 3,JO "r,r" i~)s an ;zr*zi~atx:r.~ ~vi.zic:"r 113s thc acij:;st- 
;t233e mrzu, be:lc2 thc  a.r.rl~ with r?uui.:i,~ill 

pliers o r  rciuivalcnt, t n  n ~ c c  t tkir k::iugcin;r rc- 
quir-r.molt:j. Do not  bcnc! m o w  t h n a  r-sccPs::;.:-y. 

3.11 Thc spring: el.lc:l! lie ndjt~$:tc.ii so tiin: : ! i c  
* eonlt;zc?$ i s  nradc x.z;itll rz ,013 ij-si.I~ g;-~:;:t: 

i17qciS": . , ice: F -T ~ , a ~ c i f i p d ,  7 _ 1 1 7 1 ~  f ~ ~ t l j  ;'~>1:jc ~I-:F;:! 

3.1.1 G:luging ~ . ~ ~ c ~ a i ~ m ~ c i ~ ; s .  Thc tcs l  anrl re-  
adj-rr st, ~;.:lucs are: 

T e s t  *---- --- R ~ . . ; : d j ~ ~ s t  
--..-*---*----..-.---- 

3.1 2 3Ict.hud of adji.ist.il-gji n.ilcn test. ( T )  swi tcl-i 
~ ~ u l l i p ! ~ :  bar. i s  the s~~p.,'Yilc. tip (-i.), riilg 

(-), apid cstjaa test: (1<7,*) rsl:lriiX.l-fp s ; : j rb iT>gr  j;;t.~~p- 
9 * 

I 3  

il:g yecjuirCnipnts  can bc l l l p L  by [jciiiti$n;; thf 
nssGci;ztrr$ xryi",~l n l z r ] t , , i ~ 3 ~ g -  1 L*- \;jr2z-s -t;(;i-+~p>,ly~ r3:g3 :;~;:;r . r 9  ? 

froln . s p y i n c ~  r', \*; i t t i  t]iici*;:-iil riiici*s 
61% 'j211c (''1 tlll;ll; ij;*z sl:;;.'i;8c+ 4-* 

f;nujrilig i.cijn.~l-emcnts c;;~; khtic n;& b:; bc;;<!i?;g 
* 9 * . ?  $.Fie y$~li~~.j?3jc s l l l q ~ l i ~ ~  ill  y%;;.;-!;i>$y . . p"<j$;q.i % S ; : : i ' $  ;$. 

t ' 'i. i -. x;j,~ir;,.)* ,.;g;; i.;s:e;*. >I0* O'? 9 '-" 1 
* r"l 

& *  ,$<, ::,.*, ~ ~ : y ; ] ' ~ ; c ~ e  
. j ,  * 

t) 

bc-:.lijiF;Zr* l ; ~ ;  ]ifS:;C1 ti i (? t . C S t  ( I : j ? ]  s\:;i[,C !?- $.;Z, :: $ -  
1 , ! : ? ~  + i i i c f  it ii tiap ay;zfit;;ri; y!L,:, r i g ~ i t i  ii;?,s 

3 % * $ 3 %  . e - ;;;:- *L>;+,i.; ?*. $<;; %< g..;. * . b : .  :.,!;;;,: > A *  i.s;*.?L<,%y v % . r ! , a : * : ; i % . L 5 r l -  ci...:, . > .: .. * ...., * , ..., 'L: E'. 

f$-: i s  jj<>>.;y a , ; ?  : .- 
. *  T .  

i > . *  * , , .  *i -;&<; $71i:2>g.m2;Li.3<:; z,>; 3 - ? : ( * . : . * - > . . : !  " ... ? >  -. Kf?: ?.-..::<% - . %  
%. > 

i*ap;4-;l; $,>$, i. . ,  '! $ .? .  a ; . ! . :  - : . , . j <  !:.-.? :-; $ ! . .  :.., ! . . >  s - . - .  : 
$ i s k .  ? ; . 2 : > - ;  !,< >., ; A  <- > * :  ;>:,;* i ;:- *?,: L$*. L !.: ;.: ,,; :.,Jz .. . 

- $ . < % %  $ $  < - . .  % g .  1 %  & .* . .  L ? ; L $  **.,. L?. 



3,f 7 'b'l~c l;ald t.;klr.~es :rix9i. us l o : ; s~ : r :  hlzt!t,"jTt. S;-.:"it-lr. ,;?trla5r=1s112:~l2t C i ; : ~ i ; ~ ; i g ~ ; :  
w-*b- --- -. .*.- --s---*+..- --->-*-* ----. .-- *-*"-+.-.-.** -*-+a - -* - 

'I 
% u TcsL i t c ; $ t f j i s t  4.0%5 T~:~:~;~~l:.i~~lrspri:ri:c.a~r)~coci~i~stec!thrcc 

*-..>--". *--* --,--a- --> -- >- 

v:;%yk: 
Volt ;l;ytsY D . C  * 5 1'1 50 

' -"\ f33ilt~!l'il~%f i E ( ? ~ i ? ; f  ;;rice 
(21) Cic rzcl-;il ;tdjrr sti:icia t. CRE 132 I ) I ; I ~ C  fjy 

+- VaZuc, Ohrzrs 1450 1550 looscnzirl;~ the four.  screx3:s t l r ; ~ f ,  go 
Gurrellt F' lr8~l;  Y ~ ~ l ~ l i l ,  m21 25*G 24.4 t2x:avrrp;l:.31 the: tcrrs r l ~ r r : i ; r z ~ t  :?.n~;.l':.~"s Ii;Zo 

%lie s;l;lcels b::kr., 'l'hiy ;iIIois.& the tt:lss 
I :;p - \  * -2 h v * - 3  4. TEXS ilSSE>IL{ 1,5" .A Ir.D,J U % J. ,$s J r'xznp:riel :xi->g:lcts t t r  1 - 3 ~ ~  nioq%~~xX i I*$ fry O I ~  t 

SQ t I 1 ~ i . t  -the 1:;1~1:. i j ) ! ~  3p:'i 3 : ~ s  a]" c?;msi- 
I A~lz:;ittlit*c I r;zs.,rl (St~*c,.lit:) a-"3,dji~:;l ;-81t:33t 

tinglczil ;rlj;:roxix?j;itc'ty ,11:3:? irlci-i fro:n 
*~rxr.Pmir.cxl*r-~---~*-----,-lrr; u-.r*lrr *P *.,*CLlurr)lie.nr** **-- t!:c li?lf? b a r  o r  t:~!i.:i~;il~:riT.# 

4,01_ 9'llc ;EI*PBZ~ UI'C s:I*~-;~c no t ~ i i : ~  ;:I IJ;:]LL.C 
(b) *:it g.:i* s\%:~!c~~Ps i i ; i ~ ~  ;:!I ; ? c ~ ~ I I s ~  ;~ble .03G incli, This 2 ' ~ ( ; 1 2  i r z :~ r - l t~ l : ?  ".r-&;113 122 COT>- 

sidereri n s  Ix;.,r*12?~39 II~;SC~-; 11:~: i f :  h i r r j : ~  CLIS t l ~ i ?  le:is lift. T'r-ri. tiing-clz c;in 
*I-, Ec ~ : : ~ c t w % l  or  a ' l c~s ra t i  ;i;;.pror;i 11:;tf- cIg 

(il) \Yhc~-) n .0-10 inch g;:ti;;%: is  i~:spi*Lptl, 
.01 5 i n d r  to f j ~ ~ i f , i i r ; i  a. i'olllt:l:.! O-J' . 

xrzs r r l f , i l> l~  s;>z*jrr::;s, t h e  :irn;ntiir.t: does not. Irnvcs i ~ s  s;op 
as juir"~~;c!d by c3.e tvi";tr tl:c c:oiX p ~ ~ g : i * -  

gized, (c) i i  the  in:livitiu;il nluitiplc 
~;p?i2lgs ;11:c3 :tdj:i:;tcYI 11~~!3cli13$< t i22 

(b] fiYllcn a .033 il-ich g;it;::c i s  Inscl*tt>rl, 1-$3u!tijiX~ ~ p ~ i n j ?  b(-32L'xY~~~~~ tlis,-' t~;ils l i f t  
the  nrn2:lturc s h d i  l c n ~ c  i t s  stop alzd thc form at the tip o f  ttze ~ ~ ~ i l t i -  

pic: spring* ns jrzd2;cd bx eye \r.l.rz:~-i ttrc coil is 
@MCX'$;~ % , ~ d . ,  

I 4,06 T h e  p ~ t j z i i > ~ <  T ~ c I : I ~ , s  ~ 3 - ) ~ c i f i d  filt?j~**v:, 
f T O F  Tho st<);i sh:i!: iil\~;iys stlsi:;c. t);c pm- 1 1 3 ~  g~si! &: ~ $ . i j  Lie p j ) ~  ~ * C , * ; ~ Q C {  t- * , 3 y j i k 3 ; l  g-24 t3;<:rig8 

hossetl ai-pa oF tiie a~*ln:it:i:*c j?idgeLI 
b y  eyc, "ccst Kerr,djust. -------- -- ----- >*- - 

4.03 Swi  t chcs p~oducec! R ~ ~ I C C  t ! l ~  '!:.st jj::r:t*ter 
' *i of l $ i i3  a t t \ n s  :~ssrl:; 2.5- e i i~ ; i i , i ,p i l  

with ;&XI wtlJust::!,lc maBt.3 s;,:-ing. \i'i:rli so etjliip- 
pcd, ;Il p r-. 11.i ,; 1.p g; u - 3 %  L -3 '. r i A t . . k d ~  - Q "-% ; i ~ 2  li;.l~t b ) ~  bc8tl- 

r I' * * 
ing 2 1 i g 3 k ~ k  s;~ri;ig~ j, ::~r2 &I;LI: l e t :  ;L i;-$;lg; t;:lgj~+. 

of ,OJO :;";*fr C : C ; ~ : * ~ P I I C C  ~ ( z : c " ~ c ~ I  t!l+,: I-:~;~);c ~ : : - 3 ~ ~ i g - s ~ ~ ~  A :-, * 
ax~d thp 2rjj~gs;ai;:e 1 7 " ; : : ~ ~  6 : ~  tj-,5q;f"ll;j ]if: t';itij 

La 

t h e  coil el;c:.:;izcd, 

El cr:; r. i c:i 1 "Spsts 
- - r X X * * * r x l * r . & r  I.. *X W m**. 



4.09 p.1,~ hold \ ' t ' r l ? l ~ ~  :'~ri" i i ~  frrll<:~w~: tlir* rarirlim.ix:rl ;?,~.n~ji: j i i  o f  kerkriiil,g OCC'L;Y~, f 4 ~ : ; i ~ L -  

iX> G* 3:]12i] 
A t5 ;;.;>!iyc] \Yif.-) ;: q#r:$-q;; Qy * 1 * * I rst Kcatl; ~1st * cq~i\~;i icn:, 2.; j utl;:i.:i:?nt c!ict;:tcs. --- -- - ...---- > -.-> + - ---- 

ir:i i 1.2 t%F Oh :u s 15G 
5,01 AIX ito:l-is listi:tl x r z l r ? ? ~  J'?i;z-i, 4 f{,r t122 t.i:lzs 

- 370 
61~1ypg>4 ~;zjr:i?l?;11r;l::3k1~+,jf>~~ 14342 135 

z%sscT":'~?~!$ + " l ( i j l i , " r i ~ 1 7 C ~ ' r ' $ ~  i r  ~ 1 ) l ~  :c) L 1 - i ~  zl:,>:- 

1 .  All of t h r  g;.crjc;.*;;23 ~ c i - ~ r i i  r*cl-z?cr~ls of t hc: 
sliyitc-!~ r-~i~::t b~sc met,  7 % ~  :i1Io;tcsx* ;;sseal-151:: 





2, Oli 7"hc foll.t:j2~:5x1g a;~;:zr alc:; wili I).:,. x.crqviz;.ecl 3, 03 If ~ n - ~ i . ~ ~ y ! s  2-re (]j;"yI b;ryjligjf wjtia 

w $1 c 3% ~ : ~ z F ~ o ~ ~ x ; I ~ ~ I ~  % c ~ ~ : I c L I ~ z c I ~ ~ ~  0;; t j , j ~  $,l:c! CIJ:-Z,"L;-~: Iju~"ai6j:j irg f ~332 a 

LeicIx type 900 rel;l.,ys, , ROTE; J:r:$ 2g;::~ exce:;sir.~: f o ~ ~ ?  to t h e  ~ 2 k  

(a) A. E. Co. I!-8COG%%-, I Scri.\:dyi~cj* 02: 

sixnil ;tr 

0 3 )  A. E:. Co. II- 0$28 If,- I T~nr.!v:: Gxagc. 3* ~ $ 2  1.j- :cii-2ii-li m2! .,,, ia) i:; t.;t:p?ci: kh21.-;;r.c;s the 
or sf ln i l a ~  %rrgzy~t:rr*c a:z:.l the i:cc!i;icz~ i t  -rs:" 

" I  Y L L X  b2 
xrcccss2;.y 4 0  r*cn-zoT;c t h g  ar-.rs;;rtux'c ax;d C ~ C ; L Z I  

(c) A. I?. Co. (Gelirja ~ r ~ ; l c ? . )  Pa:t $;12?61 th i s  ;?ye;:, 2'0 rei;loyc l h r  rr;ij; ra i ~ r  t-.~ 
Relay Sps3i.r1g Bcndc;r sar3n;j.ti3r~ ~12::3 1:;; off t h ~  *"?T"XJI::~IITC Ill.$ %:+id %it?$- 

drxv: 1t1-? ~ar-r.:-2;;1.,xrc. CJc:ra '2ke EtleIlii~ce Erca 
(d) A. E. Co. I<- OE5Lj42- nrlnatvrc Ari- u n t l ~ r  tha c;;er;.tiiirg arias zr;d ti;:! 2,rmi; of tile 

' justirag T031, a3:xrl;:PL;;:e r..-:th z 6c"IIt b r i ~ t ; ~  b; '~s t i  or clcx:~ 
G l o  t h., To rei>l.:tce Che Z % ~ ~ ~ I : ~ ~ : ' I : P C ~  ra".,ic: the 

(e)  A. E. Co. K- 86fi843- 1 Arli2atu!:c ~ , ~ ~ ; ~ p p L ~ ~ ~  5,;:~:sj:;:~ glj g;i$-:,y 3 ~ ~ 1  i ~ i ~ ~ r t  t?& Z X * X X > ~ + -  *) 
Justixzg Tool f u ~ c  , j - j ~  3,;: :'I? t:::2t t::? : ~ ~ ~ J - & - ~ ; - + : .  ~;~i+ir !g  f : i .~p~  

r]sy;x1 o;rp;i? i:";? z-..;r*r;-g&;;*c 1~2::;~ 
(f) 1%. E. Co. (Ge:lon ~ r z : i i ~ h )  ]?;.~t' <O:'iSi;C; 

Rc::%y 7:"rxs.ai G;-,ug~ EQrZg:: I ~ ~ t r ; $ c $ : : ~ ~  c:-r"c so 2-5 rri-~l te d~fc;;:zxoi. 
dan.r~-ge ti;e rlyn-z,a.Zi:7c sg:;.'i~z,g. 

(g) l",. E. Co. 1%- 882790-1 C u r ~ o ; l t  J? f QJ: 
Tes"r5zt or si:i~ilar 3,@5 Tjgc ;-:s--e ;drL " ~;'?f-p;q;~;r t j jp  cei] cc:r.p 3x15 

2&rX:z:$f>::3+~ $jl~kl.IS t32 %2,:<.:i:ga T L ~  cie3Es ia* 
I2ubl.rersel 6 5 2 Gj:yicj: scl*; 2 &ez:,;-: j-::';g~ !2'20 1 ~ ; : s  ;j>;;.zy j i a t y e g ; l  tj.5 

ayj>axtlal*.p r,::;! I i i c  ~i;'ryc; 0 3 9 ' ~  7'2 X.2 2l-f ;  2 yz-:~+-  k' 

(i) Hard 13~lctle Toothbn slr ( 2 )  fare $~: t1l ; l~? ,35, '  53 tl.2::: it is fi:~:il P Z:~ :S ,C; :  thc cczil 
co:i*o. V Q ) ~  t l -$~ p;:p$':r fr.oj:7 ljs:-s>:r;:~rr t j : ~  e.li.:~~* 

0 )  D3:i~i P a p r  $20, 1/2" x 2 1/2" &trips ficpc;=t tZlis i ; ~ r ~ . z c c i ~ t r . ~  rrn;i rii; d.i3? ; ~ , j z ~ ; ~ ~ - ~ ~  03 
t"p; p~:;1!>zi~, fa,y3;;3 r:,i3;;:13 t : : ~  pr; 2 

(I:) A. E. Co. If-8C0922- I 11:spx.tiion Lam;, - 
IQ;$;~?C t im - -- s-..- -0 e-s. - 

61) A. C . Co. (Gcnozi 3rs;ilc!i) P;-r t i? 13 $3 9 
C~iatz:ct B~ri3i~;:ji I:& 71~!31. 0:' S ~ Z ~ X  l ri',:: 3, 06  A j~~:-cljz.afS2;;3 f .r:r:p2;3:ir;gg cf r e 12 y 

gjl<sup; bL3 ]zj~b::z ~ ~ > ; * . " ? ~ - ~  p>T3y 3J:p;~~;;k 

(m)  Vf, E, Co, 5211 $1 ~ i c : a r ~ ~ ~  G;.,::.9:. j-i:~hclc: t9;$ z]:?*;* its I;:,. If cc:: . ; .gc: iyz oil- 
eV 

els;~ijg~t:; ;iiye :;:,;*r.i - c‘ - -+  $ 3 -  :"eSp;"2r:, :3syt A: . 
d 1 

3 , 5: L-4 ) C JhIE; 8 % s > ; ~ ~ S +  kA;;i) 1;-;$:$;< C ?:>:=.: 
(̂-> C\ r , - a I r- *-) -I 3, (j*[ ekApc,:; IF-:.*, ;.?;;;, s a 

24 k%%A.Z r,;2 Q$::?*~E q;Ta;:; :s ;:2*,:>*--#- 

$g;:$*;;: f . :  :*::-*;- Q:";';"? fl':;' ; T":r":::';i">" .. I " . + "  > a -" b l - z  , " .- 



$3.; {-;+;'Jb" i"x:,:.;' $, .: f :  .- 2 - '"; 
rfis*i.j:; j- 

Jnl. 

Z S  08 Cheek. t ? i ~ t  tlie co i l  s c : r ~ ~ :  i ~ s  ti:-!it a;::X Ikzt  tic>:? :5g;~jll~: t ? . ~  : l , r l : i ; : : i ~ ~ ~  : ! ~ i  Zii:;:: ;F f f ~ ~  t co;;f:ret 
thc coil C C ~ P I  IS f ! ~ ~ i j  a ~ & i : ~ s l  "I:;< i:cc:;;!ccc. C ~ = " ; ; ~ ; ; I ; C C $ ,  C ;><r'f~;""; x,,j,-,g L.cc::;<~] ~ ; r : c ~ s -  

rive ~ ~ ~ I z s J o I . ~  2::;'iiij~t Lhc ;5,1'132:i1111"e e;=~i,ki~~z f t  to 
3, Q9 cjrcel; tj laf ~;3;i:::f ~ t f j r - ) ~  2 ~ - f  1 5 ~ ~ 1 3 ~ ~ 1 1  1 J. t i ]  f i;! .. ? g:!,arll--  ,,,, + . ,?c"~~x'L'c$~":$; ,  

la.*' . sr-tcd j,a p*rii;aii:;*c c]ip 2:::: t u ;, 
t --% 

._-. . s p r i w  The s;?:*Zag sts;? $nust bc ;.,l!g~~e;i v:it:l 4, 63 7'0 rr,.m.~>*,;r; the ar~lrrfvrc :;jsn.ir:c;, fir.st m-  
tho s;1->1*ir:$ ~ ~ T c - I I ~ I  to ii-rsun-c that thc c2lft rr-r;alic rlzovc ttzc ar.j~rrjntr.rr.c 2.25 i n ~ ; t r ~ c t e ~ l  ~ f ? d r ; r  
and b~*ilnl: spri l ig t i g s  rest f i r  i:,) y on tlgn ..;lloul- p 3 2 123n::er, t l ic  c li;, i;crr;v I-  ID 
ders of tho si3l"i;:g S:.OP, to 2 t.;jr.i;;; rir:.:: d x * r ~  ~ Z Z C  ~r312::Lt1~32 ,";~s'IIP; for-  

$yard, "J"<- ~~-cj-jlzce tile ,- d . ~  23+-,-1, ture s;3;.irl$, h5er"r 
3. 10 Ciiec:: Ih2.t the 6pArlg lifts a rc  1t;operly el;ils ($1 ti:-> s:,-'ilr,: u~:d-r  {lie cl i ; ~  ariti ~ u s h  

seated u i; d e r ti12 liil sl,ri~;~:: a ~ : i  tliat to:??n:gl tZi<: pr. ;. 1.. Ilc;;o;;i! loil t hn  ~ 2 : ~ i l - i ~  * i3 ~ 2 ; -  

clcnr;t;~cc exists hc.3;;~~~ the sidcs (11 ii;;: e;;rj;lz , 13j2.it;:-ci yb  ;;l*;gi;?"-;qjh 4 o<ie 
-,."-%, l i f t  alzd the ~ 3 2 " : ~  ;!~cf b:.c:tl; spr-in;;~, 

4# 0 4 5  j$?ii.]$ f ! ; ~ ~  z{j'2;;7 t l f  ~('2 1 3 1 : ~  SF,;::: {I;$ sil ~ ~ ; ; ; ~ ~ f ~  z;: 
3, 1 1 CEIWI; \ * ;~ . . t  ;:lly ft'r:;:",xll s;3~ ir::;s a : ; s < : i = ; ~ l ~ ~ ~ ~ ~  the c o i l  cc~se ,  tXic 2ik;22:rli,r~sr; z.pr'ing s?~a23  

03 111(? re12 y zi'c a l i ~ n ~ t l  ~ ; i j  f f i ry , l l  y y:it!i b~ p ~ ~ ~ ~ f  ;#;;-:q$, til2 f $12r: r;:zr* r1$.-rq C-F r~ c ~ f  [ilz z-;i2r$;;2 
respect lo- each other 22:d to tlie relzy s{ l *gc t~ i ' e  just  :o;,i!; -ss i;::: ~ Q C S  g:ci :,in$ o;=~ t t ie  Ti.;.;* 
prol~e I+* ~ d g c  of ths Z~"I=::~~:IIX*C lrrc, $?it!-, lire clip szrcc; 

Jc,:>:;<:;icri J lo :' [ur;:s, JLj-j$ ::j3;*1135 5s ~ l j c j  f~y:,!';:riz 
* * 3.12 Chcc;ico~i:;?ctsforpitsorc~:ntcrs.S;irinss orL:*ci:;ks rc?;~ir**zd. Aftei. pgs i ; i~r . i i .g t i , ea r -  

ha\.itig co:~irct s v:itll nriticenblc pi:$ or m:biure spriilc;, rc:igi: ten tl.3 clip 8;crcu7. ?'he 
craters (excecdiilg. 003") should bc r ~ p i ~ c u c l .  ~a'123~tu:5*~ f ;*;[';"el adj~islrnhr: t x ; - , u ~ u ~  ;,c.r;m!.;~d 

aflcr ~~:t:ii;:,:; t;:is xdgustrzlcr::, 
3. 13 'The sls:*ing pi1 c-up esscmtjly scrcy;s 2nd 

the sp,*ing pile-up mountir~g &crews r;houlri 1. 05 I3otll o p ~ r x f i n g  arnirj 0: Ihr 2rr~;:ture s!l~,il 
e- bz tight, ;:kt;: f.3"; @TTTzIi zt thfn a.c;+-r 9: 

3 

< 3 ' 12 [ 5 fjg+"-~;*&p:'g;i~g.=I,  " 

3. 11 Check th:,:, in b:?:h tllc i,or;n~.z.l a i d .  o;j- Tfk!:? cc;:biL"j;r~:; 5 z,lcf, jf t;z-;a:;riil;; l):;r, ~ : : : p ~ ~ j . " : i : g  
't * grated s p r i 11 g po:;itiolis, ; :  ~ . - l i i s  l i  i;i;!lp, r.t a poi;]\ j~:;?; tbo\*:> eii:r o i  

cxistc be:!$:czjj .p;%ing~ (;,:i::j :llc;il 0: , C'z) ti:o j:c~i;.~: ::~z, c, (2 r: n;l ; j~c .~ i ;c~~  2-n z;;c;::-;c 
defilgllc< to  !na%c ~ o i i : ~ ~ ? .  click, ~ : j l e ~ ~  ;I u ~ j i p l < l f  5:; ~ ; ; zT~ ; ,  tii0 ~ ; : ~ ~ ~ ; i j j ~  

arl1-a gIj:$~:lssi: a ;q kb=; - .* e j ; : ~  ;j**p~i*l~- * > a \  ! .%ksd ; - % - *  $kc: click is 
* ' * ? - . f a  ,ryull%rr-CI 4 FIE LIl hll3J 3 1 i+i r $ , i  L PrtO+2l2DTi;;lLE S C!>r:: ~ 1 5  5 zj:.~-~lztux.e t r.;iy21 2.y e:;i~I;.lir-i,oc: 

u~xd;;r* p;rl*;2~,;: ;~<~~ [IQ 3i.irc);:;:k 6. J G Zjcfsrc 
Ar3n?-PLzsc i:c'rjzrstx.r-.t~1.1t 
U _ _ C C _ M _ _ - h  _ _ - _  -___ allorir:~ t X i ~  ?.c~~;:s~:I:L'zz~ ~f e i lhc  2 zrx~li a 

* " 



(a) Rtgtatc tllc din1 rcgisterinc po;:li ay:ay 4*  08 i&.:t:&c t!;;? cjjz.1 gcg-;istcrjj:g :-y>:r+: u11til i t  i c  
Irts:-n k c  q>ool clztn~ping erld of l i ic  p;,:l;i t.io;.rzr,l w>*er eit h a r  of ?L:s r d a y  :.;:j-i;i-# 
gaui:t? to a v o i d inicr:crcr:c:c .iil?ic!l lifts. Usill?; ti${: aiijt: sin?zn t 0x2 L1.e d i ; : i  reg;-ic t- 
~ 2 - l  i$;t o~;c$lr i [  t)l~> p3 ij:t $:2*:2:bl'j :: $*:! j:;,: ,z j J 3 C J  , { c:~:"<:'"? 3 "" 1 . h L 3  

tfzc relay s p r i ~ r p .  Xowrrr tire f:rrlicatrsr. uirtil tlze dial rfrgis"lcri;;g 
poi13t rests lilSf-itiy on the sjrririg lift. The d i a l  

(b) l ' u r r~  Ihc thu;nl~ scrcJv counter-clocl;- - hand siioi:ld jx::'. sia rt Lo register. Ti i is  asssri.5 
wise to open the clnmp far enough lo tfrnt tl12 p ~ ~ i i l t  is rcstillg c o r ~ e c t l y  on tljc lift. 
slip over the etld of thc spool aj~tl Set the din! so tha t  the ciial ha;:? rests on z-ro. 
ar~~zature.  

4, 00 A;?-;,Zg L:i.tlcry jso'len:i:il i;s the coil ter- 
(c) Bring the gauge up to the rciay 2 ~ 2  n~i,,,>s r:r;d opzrr~.", eti-ie r ~ l i 3 y ,  ~t G~$OUIZ:  

positioil the sn:all pi!; flocnted o;:po- ~ro: b2 o>crnlrd nlnnuzllp as this I ~ I Z Y  g i ~ ~  an 
site thc sf~ouIdcr clamp) so t l~al  i t  jnaccuratc? m::cI!.i~g. The d ia l  hznd i ~ i i c a t e s  t i i c  
rests ixr ar-zcl at Crh~ fo;i"ij;krd ECCI of t f i ~  Z ~ S I O E Z Z ~  of arrliz+ttr,;l*e trzxtcl i i r  t?)~sssr:rXtb.rs of zn 
s h l  of tkc arr'nature f:;pr:q~ lach. 



8--2 * 

lays jyEii. J r  rc<;d? 1.2 -+ 21; 3~ in ;~ iu r c  irn:.gbl cf 1~:::; -4. 13 If the p+::;:;:igye {ra;.pl cic.s ~ 3 :  ti;rzt i t s  
than A25" t h n  2110*$~;~:s:c l;;r,ri;rt,j.o;l l .s 3- , 0i31'I g;jccjffr:: v;i*luc, t i ;? ; j % r ; . r : l ;  r L k l - i  + * $ * * -  f~ .z:J;oI::XCI I;c 
fro123 f]l:k";f;::~r:)i{'rcc3, j t; ;CJ E :'-3 

%. 
r 

' 

4. 11 Jtcpeat parn;;rnpi:.i 4. OC t i i~*cueii 1. 10 on 1. I? T o  incrc;..se a:.m:il~i:.e t i4avei, o9cr:ltc tlic 
the o;I;cl: relay sillsing ].iff, rc'lsy rAl;.rait~IXy; Si~;~;c:r-t tc;ol 1-3- 865::43- 5. 

betv;eer% tl;c ;.r ~3;:ti:!~o ern1 i r;tI tkc? iieciiiicce 
aiz?tl rs~t;ii.c ir-r ;E C : O T ~ ~ * ~ * *  , r i t e  X S ~  C I ~ J ; C C ~  i ~ l ~  A S  5h0?;"11 

4. 12 If tlic gng[:a (0173558) i s  not ax9:ii:r.!;!c, ufic i~ pts:- ,$:re 3, 
a Vir. ZE. Co. 02iI tbic::i?crr: gaxi:;c.. Plncc 

the gauge ( \ ~ i l l i  r~tlay o;;?ra:chd) 1 ;~hrg ;~ i ;  tllc 0 ;~ -  1. 15 To gl:cycnsc ar;l::t;l:rc {r;::.c], o;:p~;l:e ti;? + * 

@ ~ * a t h g  E ~ ~ A X  thi2 t?N.*% 2: t1:32 1:~:2,i~ <$ t k ~  ~ 2 1  ~ % y  rl-r;;=~;i;~X i:;; _I! sr;-,*ucac:]. &;I- Ce'; 2 
>- - ., %, >: 2 -> 1 
. . a~233a3*-$rc s ~ Y  iz-a:.; c i i  ?C*ZI  i y  12; lciy; [!l;: :;;,yi ;;g lilt* tyq2.j3 t);q g$>:j4;i7.:;;:3z F,-j*y$$ g:s:i f;&c j-:::.$ji:;ogc 2+Jld 
- +_N- T h  I ,  j :  f j 1 . :  j rfit::;~ j;l T, cl~r!;~:;it:? c,ilpct-o:1 ;g s]irj;;.2 

j ~ ~ ~ f e d  i>ro;::~rly, Fjgoj*c 4, 



< - -&  

4, 16 AX:cr acljus:n~c?~rt of t h ~  ernixt ixc ,  the 

-.I% Coiltgct S;~ri,?;: k5Alig,i~nrilnt 
- -* -c-1*-  u * - x x . . - - - . -  

4, 17 Thc sprqing stops shall, br g>crpcnclizu3~+ to 
the X:el;X;,lcce, as gf;il~r~r:d Iyi eye, ancX slnfl 

not bil~i31 011 the sides 01 the S P ~ ~ I S ~ S ~  

4. 18 The spring liits shzl l  bc? ';,crl3endicirlar Lo 
the f-lecl;>iirce, a s  ga*xr~f.?;d b y  eye, ar::l s31all. 

not 0;: ti jc side 5 ~ c > f  *;be gp;.riyj rr .?- - ?..>rys , 

4, 38 Corzt:xcts r-rxst cross w r c l  t 5 i ~  arcz of con- 
tzct sZ:alT bc the fr.I.1. ~l,:id:ir 01 the CC:~Z~;~C:S, 

4, 20 If the x"cT2y does  not ri.xeet all of tlre zbove 
rr;qr;irc;ncizhs, if: m a y  ba r.;c.cess:cr.y to 

rcl>12-2ce the s p r h g  p i l e - ~ 2  j : ~  tjucst!an. X>CC;~,:IS;C 
of the great force that i s  c x e ~ t c d  oln ~ R F :  spring 

.. pile-up at assen"il~l::, i t  i s  r z ~ l  advisztk3le to 
Isosen the a s ~ ~ m b f y  SCisC"T?: Looselling the as-. 
~ m b l . y  S C ~ C W  is a diffiC~X t c ) P E ? ~ * z ~ ~ . o ~ I  T ~ ~ ; , ' L z ~ F ~ % z : ;  

a holdiilg f l x t l z ~ e  and, prcfcra!>ly, a. pnellmatic 
press sucl-~ zs  i s  lirsed in thci r 'sscmbly, 

. .  Con tact Sp;.in$ Ad justrnerzt 
*.)".I - I X* *.. I -1 - *- - -111 -- - 

$ 2 1  Psesstrre at' ~:ial:n nr;d kexl; sl?ring:s 6s 
me2..ts~r;?;rl at, "Eze ti:) QE tha s;~-i.iazg wjth 2 

E-8828 16- 1. t e r l shn  gauge, T ~ s t  r;:al;a ~ : i : l y i : i : g  %,.a 

*wit5 thrt relz1; a"t;?ox.mal; test bxealr rg:-ir~gs 
~ l i t h  Z P , E  r c k y  ~ p ~ i ' $ " k ~ ? ~  G'i)~"ii2g~ s~:::?I 110 t I~B~,'c 

-. li:eis stop she;; the ~ : l i j l i l i > ~ ~ : ?  ~ p e ~ i j i ~ d  ~PCT.E. ;ZIT 'C 

i s  appl jed ax:d sIia1,l Icat.c their stq5 ~~?:3erz " i~c  
- n1;4~3;irrsunl ri3eci.f iz.6 pr.essci:s i s  ~ i . p i ~ l i ~ & .  

4 22 Except when n:*e bSore br.e;il: op-.r:tf i o i l  
1s J " G ~ U  i I" ~d ;r=.:~ ;% s ~ p  T j  IT g pile - i:,;l,;? h;av ir-; 5 r ' O i t Y  

spriilg conbin~tions,  ~i;:%i' 21nd brcnk s;,r inzs 
are  not to be ,-;,rilr,;sil~d, .rS(c!rr cct g2"i;d 1 3 ~ l * ~ ~ ~ ~ : i c j 2 t  
sisaclrig of ~"sia:~;c ;;.,::d b ~ c  & ,c;pr.i;a;:s i s  ii;:;?.:~e;I 
by tke  xprin;< stops *xhic?~ sui;;lort tlic tips 0: 
the springs, 

4, 25 Except fox. ma:z bcfarc b r e a k  s;x*f;lg 
canrbiri:kiions, ar unless otTlertr;ise &>xi- 

ficri, 2x1 ks:%c::I: c.:tr;l:st;lc ls of a s;>rin,: pihe -%:> s:;all 
0;-3c:r 2t ;ipi?x*o=l;j r,-,a.tc'ly tXjc S Z ~ E  ti:l; c ~ i j d  a'lX 

"SJ ,2 135"2;3;~ 132f32~ b r ~ 2 - k  ;-;;eraZj~?r ~ i i ~  re lays 
having "rrr.2 o r  E e v x r  sprillg ~01"~jbf~r~li;~3i"is 

$s oZ~~i*~sic<I by sti37,, sc:c;=2i;j::, 0;j r e p  v+J --IE; L k . - - . : r -  is4% a 

$ *  j :  - ; <  f ; ;  ' 

~3~2ey2[ic1j js gj3~I;2=iyj<-fj i i i - 7  J k+?g-;*sif;g i i ~ ~ :  :;;?,k(? ;;,;id 

* . . . : . . r * '  . s 9 * 
> A  $,! :* :;$,$* J :,;\j.; ;:.i'l: ;::::;;, 2;: ;:.,..7;;;;,;.: 1;; i ; :  A:,: ; - : , 9 7  

.> : 

. ,  :::::::::: 

*. $.; ;-:. $... i ;;.:;- ... ?. f*;).;' tj;.;.: Cl"j:'i; ';2~~::-.:.": .'.C gj,):"...'....: 
.. . ... ' ". . : . .  .. . '. *;.: =. - . *  

1 I~, j. ^ U .. A . + * . : , i ?  < :  .... , : i.-'x., &... L 

; : : : : .  *..- ..- .*- . . :?. . : ' i l  .I .-.,. 2.:. <.: i?.  -. .*:: .: - . * .  ,,.,, . -..;. 
a <, s . : , <  % : a "  2 i.-.: -..::A : ; 9 G * >  ;..;;:,':*:: k.::?..: 4 < . ' A : . ,  7 %-. ; * . . : . * .  ... .* 



211;~ m d  ciirren t flow \pniucs for  Rc2d jus!/Fidjutit 
2nd Tes  t/i!~$:g. I2elay; I:rlli;i;: ti.i t hin Ll;c: Test/ 
Ins;>, t'nlr:.es ~!II:J;.:X;~ 1:rjt. 122 reai-ljustcd, Xic~xvc-6, 
a n y  re lay falliiig ou tsiiit3 of tire? Tcst[Iits?. vnl1:cs 
stlould bit? 5rra~gl1% wit iz i i~  t h b 1i:nits or: tIre 
~cndjnst /~$dj i~st  vnlues. 

4, 30 The ele~t~.i~;ij, 'i T Q ~ U  il*elllen.f,~ of t132 x"c1zy 
shall be x c t  by v a r y i v g  ti12 force cf the 

tension si>i ' ir~g$ lo;:;,tcd zt iflc to2 of tbc s y ~ l x - , g  
pile-u;~, agairlsf: IX:c c-,.;i-~ri;;g J,ifZ, 

1, 33 E 2tclear;c or F;sr)-O?~:r~te requirc- 
nrrexzt i s  rmt met, fli-rc texrsi.on spi.ir:g will 

. I~a j le  to  hc re--forx-r:cd nritk 2-8 *crp,rfro;>ri;kte $ ~ ~ F ~ T I Z  

' b~rldirrg t c ~ 2 ,  If this daes 220t IzeIP rcnzolYc *Lli~: 
~ p r f  rrg pil.z-i;p nlmt i~ t i~zg s ,~~t~; :s  and f.12.t~ ttc;lsio;l 
5;:z*i11g:; r~ - * f~ l~ " i : i l  tke s;jri;rg by hwd, S?crr;ava.k of 
ttrc ~CZT:;:GE kYprb1zg i s  :;eccsscz;*;.y or-$13' in extrcsxc 
Ga5C6.  -- 1 4.31 The tension sgring pressure of botk sp-ing 

pilc-ups shall bi! r;:~:jrosiinz-tely c,;:lal k~:ci 4, 31 U ti:e Iioiii or O;zr~te r~ci;lirernent i s  ~ o l  
' shall  iri all cnses lii. sx:fl:cic;,t to cause n l l  me:, g~a::gg$l: ;aeliy;c :cj;sion ~ ; ; 2 3 ~ . , 2  

brcalc s;rr ings tc lenvc t l ; e i ~  slo?s wIi2a the re- p;-cssij.lrQe ng;.inut tl;e si,ring lilt by li1ti:;g i i ; ~  
lay f s dc-e;.i~rgizcd, tip of {I353 tc;::,i~.isl cprI~-8; 22;~; ~:ro:*;I::g the s i i ~ i ~ l ;  

srrr.f~~-?;cc r7y'j:;k f : ; ~  ~, I IC?CX f i~~,^~a j ; ' l ,  ' r h i ~  ~ ~ * 3 , i \  i3-2 wr- *> - 
4.32 Electric&l test rc$uiro&nei:ls shall h2 ap- formed 011 a rei;iy mountid on a relay b2,r. 

p lkd  j , , ~  tho jfo?lwq:i2?g z;eqk;pnn,e ~ i ; - ; ~ i t l : i ~ r  CY '**- 

tilose t e s t s  tlct required by the adjustlilzt,i 
~,r)@cf f i ~ ~ t i ~ ; ~ .  5, TTZSTS 

* .  

, (1) So& 5,02 After rcadjusti~lg r ~ l a f s ,  chccir tka2 the 
rclalr fi.ir,ct io:za proi~erlj" u ~ 2 c r  circuit 

-- - (2) Eold cai3er zclirlg cc:;ciStioa.~s ~l;d r,?~l"crrr12 appro2ria:c 
o:;ma[i:,g ',cr;& 2; lsn~c rrzll;s";>ls ir;nciiozjng 

(5) R ~ % c ~ + G s  af the circ;:-i.$, 

.I 

- * 

* L 
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Station User's . 

for 408, 80A & 100T 

P A B X ' S  



ADVISOR 

SERVICE 

This booklet contains station user instructions for the 
Type 406, 80A, and lOOT PABX Systems. 

Individual installations will probably not contain all of 
the service features included in this booklet, and for 
this reason we have not suggested specific digits for any 
particular services. 

instructions as a guide when preparing the directory 
instruction pages, and at this time, specific digits can , 

be assigned. 

We hope that you will find these instructions helpful. 

GTE AUTOMATIC ELECTRIC INCORPORATED 
NORTHLAKE, ILLINOIS 



INTRODUCTION 

Your telephone system is the most modern and 
efficient communications network in use today. 
The telephone on your desk is an important part 
of this network. 

Your telephone works in conjunction with the 
turret operated by the attendant in  your office 
and with your local telephone exchange. 

In order to obtain the best possible results from 
the system, read these instructions carefully, 
and use them as a reference until you become 
familiar with the various procedures. Touch 
Calling information applies only to the 408  and 
80A PABX'S. 

If you have any questions, ask your attendant. 

YOUR TELEPHONE COMPANY 



TO MAKE AN INSIDE CALL 

Lift the telephone handset and listen for dial tone. 

Dial or keysend the number of the party you wish to 
talk to. The switchboard connects you automatically if 
the called line is idle. 

0 
INCOMING CALLS 

Calls from the outside are usually answered by your 
attendant. She will connect you with the calling party. 



TO MAKE AN OUTSIDE CALL 

Lift the telephone handset and listen for dial tone. Dial 
or keysend "9". listen for the second dial tone, then dial 
or keysend the number of the party you wish to talk to. 
When making outside calls, particularly long distance 
calls that you dial or keysend direct, have the complete 
number readily available for fast, even dialing or key- 
sending. 

If your telephone is restricted from dialing or keysending 
outside calls, dial or keysend " 0  for your attendant and 
she will place your call. 

The telephone user has 6 to 8 seconds to begin dialing or 
keysending and to dial or keysend each digit. If this time 
is -ceded, the call will not be completed. 

l. 

TO CALL YOUR AlTENDANT 

yo call your attendant, dial or keysend " 0  
I 



TO TRANSFER AN OUTSIDE CALL TO 
ANOTHER INSIDE STATION 

Inform the outside party of your intention, then dial "I".* 
Listen for dial tone, and dial* or keysend the desired in- 
side party's number. When heanswers, tell him he has a 
call and hang up your handset. The call is then transferred 
automatically. To receive a transferred call, the transfer 
party must wait on the line without replacing handset. 

If called party does not answer (after waiting for at least 
four rings), dial "I".* You will again be connected to the 
outside party. 

If called party's phone is busy, press the hookswitch 
plunger down and release it immediately. You will again 
be connected with the outside party. (Or . . . wait 8 sec- 
onds and dial "1"' again.) 

With Touch Calling telephones, flash the hookswitch 
plunger once. Do not keysend "1 ". 



1 TO RECALL YOUR AlTENDANT 

To recall your attendant while you are talking to an out- 
side party, inform the outside party to hold the line, and 
dial "lW.*Listen for dial tone, and dial or keysend "0. 
You may now talk to the attendant. The outside party can- 

> not hear your conversation with the attendant. After giving 
tX the attendant the necessary information, hang up your 

handset and the outside party is automatically connected E to the attendant. 

W i t h  Touch Callina tele~hones, flash the hookswitch 
once. 

.<@&m * b  



CONSULTATION CALLS 

Inform the outside party to hold the line. Dial "I",* listen 
for the dial tone, and dial or keysend the desired inside 
party's number. You may now talk to the called inside 
party without the outside party hearing the conversation. 

@ If the inside party's telephone is busy, press the hook- 
switch plunger down and release immediately. (Or . . . 
wait 8 seconds and dial "1 "* again.) 

If you wish to return to the outside party temporarily, 
ask the inside party to stay on the line. Dial "1"* When 
you dial "1':" to return to the outside party, the inside 
party cannot hear your conversation. By dialing "1 "* again 
(without dialing or keysending the inside party's number), 
you will be reconnected to the inside party, and the out- 
side party cannot hear the conversation. Any number of 
consultation calls can be made if each party consulted 
hangs up when finished. 

* With Touch Calling telephones, flash the hookswitch 
plunger once. Do not keysend "1" 



CONSULTATION AND CONFERENCE CALLS 

If your telephone system has this optional feature, dis- 
regard the instructions for Consultation Calls on the pre- 
ceding page. 

Consultation 

To call another party for consultation, while you are talk- 
ing with an outside party, dial "I".* Listen for dial tone, 
and dial or keysend the desired inside party's number. 
You may now talk to the called inside party without the 
outside party hearing the conversation. 

If the inside party's telephone is busy, press the hook- 
switch plunger down and release immediately. (Or . . . 
wait 8 seconds and dial "1 ".* 

If w u  wish to return to the outside party, ask the inside 
party to hang up, and dial "1 ".* 

Any number of such consultation and conference calls 
may be made without releasing the outside connection. 

the inside party to remain on the line. Dial "1"' to 
3-way conference. If the party initiating the con- 
call wishes to retire from the conference, he 
I "1"' before hanging up. The call is transferred 

nce. Do not keysend "1 ". 



MEET-ME CONFERENCE (408  or 80A PABX) 

IF you are talking to an outside party and wish to have a 
conference call with other parties, tell the outside party 
of your intention. Inform him that there will be some de- 
lay in setting it up, then dial "I".* Listen for dial tone. 
Dial or keysend - , the number assigned to the 
conference. 

If you hear busy tone or no tone at all, the conference 
circuit is busy. Return to the outside party by pressing 
the hookswitch plunger down and immediately releasing 
it. 

If you hear continuous ringback tone, it indicates that 
, @ the conference circuit is idle and you have six seconds in  

which to complete the transfer by restoring your telephone 
handset to its cradle. 

Call the desired inside parties (no more than 2), and 
ask them to call the conference number. After notifying 
the last participant, you may join the conference by dialing 
or keysending , the number asigned to conference. 

A Meet-Me conference may also be arranged by the follow- 
ing procedure: Dial 1 "",* listen for the dial tone, then 
dial (or keysend) "0" to reach the attendant and ask her 
to set up the conference. 

"With Touch Calling telephones, flash the hookswitch 
plunger once. Do not keysend "1 ". 
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"MEET-ME" CONFERENCE (100T PABX) 

If you are talking to an outside party and wish to have 
a conference call with other parties, tell the outside 
party of your intention. Inform him that there will be 
some delay in setting up the conference; then dial "I"*, 
listen for dial tone, and dial or keysend " 0  to reach the 
attendant. When the attendant answers, inform her that 
you want the outside party put in conference; then restore 
the handset. The outside party is automatically transferred 
to the attendant for placing in the conference in the normal 
manner. 

Call the desired inside parties (no more than 2) and ask 
them to call the conference number. After notifying the 
last participant, you may join the conference by obtaining 
dial tone and dialing or keysending - , the 
conference number. 

*With Touch Calling telephones, flash the hookswitch 
plunger once. Do not keysend "1 ". 



CAMP-ON BUSY 

If you should receive an outside call while using your 
telephone, you will hear a "splash" of tone. This indicates 
that you have another outside call waiting. When you hang 
up, your telephone will ring and you will be connected to 
the incoming call. 

CODE CALL 

Some of the people in  your company have been assigned 
code numbers so that they can be reached when they are 
away from their particular telephone. (Not useable with 
Touch Calling telephones.) 

Originating Party 

To contact a person who has a code, when he is not at this 
telephone, dial or keysend - , then the desired 
person's code number. 

Answring Party 

Upon hearing your signal, go to the nearest telephone and 
dial or keysend - , the code call answering number. 
You will be automatically connected to the calling party. 

If your conversation will be a prolonged one, have the 
calling party give you his station number and call him 
back at that number so you do not tie up the code call 
equipment. 



TO ANSWER INCOMING CALLS 

When the attendant is absent, or if your system is not 
operator attended, you may answer incoming calls in one 
of two ways. 

Unhmal Answering 

Incoming calls sound an audible signal. To answer, dial 
or keysend - from any telephone. You can transfer 
as previously described. Do not place the outside party on 
hold (dial "1 "*) in order to answer a second call - in doing 

. so, you will lose the connection.Either answer the second 
call on another station, or dispose of the original call. 

Re-Assigned Telephone 
I 

calls ring a pre-assigned telephone. To answer, 
telephone handset and begin speaking in the 

usual manner (no transfers are possible with this method). 

With Touch Calling telephones, flash the hookswitch 
plunger once. Do not keysend "1 ". 



MESSAGE WAITING SERVICE 

If after being away from your telephone, you return and 
find the message waiting lamp flashing, the attendant has 
accepted a message for you while you were absent. Dial 
or keysend "0, and when the attendant answers, ask 
her for the message. 
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