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Div. fX. 
880. 1. 
Pae;e 1. 

*Dee. 1, 1922. - 

EQUIPflSNT RG OUIP&D FOR &fU& UFgIWS IN STEP-BY-STEP 
ARBAS - CALL I iDICATOR EQ.UIP&ZNT 

Genera3 

CaL1 Indica tor .  The c a l l  indica tor  proper c o n s i s t s  essen- 

t i a l l y  of six groups of lamps covered by an opaque g l a s s  p la t e .  

T h i s  p l a t e  bears  a s e r i e s  of t ransparent  nwnbera and l e t t e r 8  
f 

which r e g i s t e r  w i t h  t he  lamps beneath. The 1-2s and t h e i r  

corresponding numbers and l e t t e r s  a r e  so arraneed that they m y  

d i s p l w  the  n u e r i c a l  por t ion  of any c a l l  number, together  with 

the p a r t y  l i n e  l e t t e r  i f  any. 

Incoming E u u i ~ ~ n e n t .  Yacli c a l l  i n d i c a t ~ r  trunk terminates 

at a trunk pos i t ion  i n  a cord and plug and has associated w i t h  

i t  on the  keyshelf an nassignment lnmpn, a "disconnect lampw and 

a ndisplay key". An a d d i t i o n d  d isp lay  key may be provided. t o  

perinit of teamwork operat ion with an adjacent pos i t ion .  In  this 

case ,  one d i sp lay  key i s  ca l l ed  t h e  i'homem disp lay  key, and t h e  

other t he  "teamworkn d isp lay  key. 

Kecordera. The recorder  c o n s i s t s  of a nunber of ro ta ry  

switc2les, terried " reg i s t e r t t  switches,  r e l ays ,  r e s i s t ances  and 

condensers. une r e g i s t e r  switch is provided f o r  recording each 

d i g i t  i n  t h e  c a l l e d  number and, i f  jack per  l i n e  par ty  l i n e  h r -  

v i c e  is given, an addi t ional  r e g i s t e r  switch is provided f o r  re-  

cording the p a r t y  l i n e  l e t t e r .  
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a e r a t i o n  o f  C a l l  Indica tor  Bciui~ment. On a c a l l  from a 

machine switching off  i c e  t o  a,manual of f  i c e  having c a l l  indica- 

t o r  equipment t h e  operat ion of dialing t h e  o f f i c e  code by t h e  

c a l l i n g  subscr iber  s e l e c t s  a t runk outgoing t o  the des i red  manu- 

a l  o f f i c e  a8 shown on drawing 007-10 i n  Divis ion  I. The recorder 

a e l e c t o r  aeqociated with each t runk is pre- se lec t ing  so t h a t  when 

a trunk is e l e c t e d  on t h e  completion of the d i a l i n g  of the  o f f i ce  

code, a recorder is i n  general  immediately a v a i l a b l e  f o r  receiving 

t h e  puZses corresponding t o  the c a l l e d  number. 

ks eoon as a trunk is se lec ted ,  a connection is com- 

p l e t e d  from a pulsing re l ay  i n  the  trunk t o  the  f irst  r e g i s t e r  

swi tch  i n  t h e  recorder.  The t runk puls ing r e l a y  operates  i n  con- 

junct ion w i t h  t h e  mq.$ng r e l ay  i n  the  t runk repeater  i n  the 

machine switching o f f i c e  and the  first r e g i s t e r  s;;itch advances , 

one s t e p  f o r  each pulse  i n  the  f i r s t  d i g i t  of t h e  n w b e r  d ia led .  

bfter t he  f irst  d i g i t  has been d ia led ,  t h e  connection is t r ans-  

f e r r e d  t o  the  second r e g i s t e r  switch,  and when the  second d i g i t  

is  d i a l e d ,  this  switch advances one s t e p  f o r  each pulse i n  that 

d i g i t .  The remaining d i g i t s  and the  par ty  l i n e  l e t t e r ,  i f  any, 

a r e  recorded on separa te  switches i n  a s i m i l a r  manner. 

If jack per  l i n e  pa r ty  l i n e  se rv ice  is given i n  the  

manual o f f i c e ,  a s e t  of timing re lays  is provided i n  each re- 

corder.  M t e r  t h e  four th  numerical d i g i t  is recorded, the  r e -  
i corder  starts counting time. If a pa r ty  l i n e  l e t t e r  is d ia led  . 4 I 

within a c e r t a i n  predeteriilined i n t e r v a l  t h e  assignment lamp i 

i 
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a s s o c i a t e d  w i t h  the  t runk is l i g h t e d  and t h i a  l e t t e r  w i l l  be dis-  1 
played as a p a r t  of the  c a l l e d  number. If no p a r t y  l i n e  l e t t e r  I 
i e  d i a l e d ,  the  assignment lamp is l i g h t e d  a t  the  exp i ra t ion  of 1 
t h e  de lay  i n t e r v a l .  It is  considered s tandard t o  wire t h e  timing 1 
r e l a y s  s o  that the delay i n t e r v a l  w i l l  be from t h r e e  and one ha l f  

t o  f o u r  and one half seconds. If l o c a l  condi t ions warrant t h i s  I 
i n t e r v a l  may be a l t e r e d  by making s u i t a b l e  wir ing changes at t h e  

v I 
r e l aya .  

The l i g h t i n g  of  t h e  assignment lamp is  an indica t ion  

t o  t h e  operator  t h a t  a c a l l  is waiting. If t h e  home opera tor  I 
handles  t h e  c a l l ,  she depresses  t h e  home d i sp lay  key assoc ia ted  ;r I 
w i t h  t h e  t runk and the c a l l e d  number is displayed at  h e r  pos i t ion .  1 

I 

The assignment 1- then charlges from a s teady l i g h t  t o  a l i g h t  I 
I 

I 

I f l a s h i n ~  120 t imes pe r  minute. If t h e  t runk is arranged f o r  
I 

teamwork operat ion and t h e  adjacent  opera tor  handles t h e  c a l l ,  
I 
I 

I she depresses  t h e  ternwork d i sp lay  key of the  t runk,  t h e  assign-  
I 

I ment lamp f l aah ing  240 times p e r  miaute. T h i s  t r a n s f e r s  t h e  busy 

t e s t  l ead  t o  t h e  adjacent  o p e r a t o r f a  telephone se t  and d i sp lays  
I 

I 

I the c a l l e d  number at h e r  pos i t ion .  

I R i n s t i w  In  No.. 1, 1 4 ,  and 3-D w u a l  o f f i c e s  where machine 

r ing ing  is employed, r inging  i s  s t a r t e d  automat ica l ly  when the  

opera tor  p l u ~ s  i n  and t h e  audib le  r inging  signal is s e n t  back t o  
I 

I 

I 
t h e  c a l l i n g  subscriber .  Ringing is continued u n t i l  t h e  ca l l ed  

I p a r t y  answers o r  u n t i l  t h e  c a l l i n g  p a r t y  h a g s  up. The t runks 
I 

a r e  n o t  provided with r i n g i n e  con t ro l  keys s ince  on EL c a l l  t o  a 
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p a r t y  l i n e  s t a t i o n ,  the proper type o f  r i n g i n c  c u r r e n t  is auto-  

m a t i c a l l y  o e l e c t e d  'and au toma t i ca l ly  app l i ed  t o  t he  proper s i d e  

of  t h e  l i n o .  

I n  a number 10 o f f i c e  equipped n i  t h  r i n g i n g  machines, 

e i t h e r  machine r i n g i n g  o r  manual r i n g i n g  may be 81~ployed. I n  

t h e  former case a mneter r i ng ing  start  key w i l l  be  r e q u i r e d  a t  

each c a l l  i n d i c a t o r  p o e i t i o n  on account of t h e  c u t o f f  jack6 i n  

t h e  No. 10 board. Thie key is  depressed after  a connect ion i e  

put  up i n  o rder  t o  start t h e  r i n g i n g ,  which then cont inue6 

au toma t i ca l ly .  

A l  thoueh no manual r i n g i n g  c a l l  i n d i c a t o r  equipment8 

have aa  y e t  been i n e t a l l e d  i n  qrtep-by-etep a r e a s  the g e n e r a l  

f e a t u r e 8  o f  t h i s  equipment have beon determined. I n  caee  

manual r i n g i n g  is ured,  each t runk  w i l l  be equipped with a 

'ricging key and a r i n g i n g  lamp a8 w i t h  c n l l  c i r c u i t  ope ra t ion .  

I n  th is  c a e e ,  teamwork ope ra t ion  w i l l  o r d i n ~ r i l y  not  be  ueed 

and +,he teamwork key w i l l  be ueed a m  a r i n g i n g  key. 

I n  a No. 10 o f f i c e  equipped w i t h  v i b r a t i n g  type i n t e r -  

r u p t e r @  and i n  No. 9 o f f i c e s ,  the t runks  a r e  arranged f o r  manual 

r i n g i n g  i f  t h e  i n s t a l l a t i o n  of the  r i n g i n g  machines which are  

neceess ry  f o r  machine r i n g i n g  doe8 no t  prove economical. 

m a t i l u t e d  Calls - Master R i n g i w  Key. If a n  i d l e  r eco rde r  

i e  n o t  a v a i l a b l e  when t h e  f i r e t  pu lse  i e  t r ansmi t t ed  to  the c a l l  

i n d i c a t o r  equipment, the  c a l l  w i l l  be mut i l a t ed .  Thie cond i t i on  

i s  i c d i c a t e d  by t h e  e teady  l i g h t i w  of t he  t runk d i sconnec t  lamp. 
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The ope ra to r ,  on n o t i r a  th i s  condi t ion ,  w i l l  connect t he  t runk I 

I 

t o  the s u p e r v i s o r s  c i r c u i t  and the  superv isor  may a s c e r t a i n  the  I 

I 

number f r o n  the c a l l i n g  party. Where the  c a l l  i s  t o  an ind iv idu-  I 

I 

a1 l i n e  or t o  a l i n e  served on a jack  pe r  I 
I 

superv ioor  may complete t h e  c a l l  by t r a n s f e r r i n g  the  t runk t o  I 

I 

the m u l t i p l e  Jack of the  number ca l l ed .  Where the s e r v i c e  i s  on 

a j a c k  per l'ine p a r t y  l i n e  b a s i s ,  t he re  i s  a n a s t e r  r i n g i n g  key 

a s s o c i a t e d  wi th  e a c h  c a l l  i n d i c a t o r  p o s i t i o n  and on c a l l a  t o  I 

s t a t i o n s  on these  l i n e s  the su?ervisor  a f t e r  a e c e r t a i n i n g  the  I 

number c a l l e d  w i l l  f i r s t  d i sconnec t  the t runk:  then dep res s  the  
I 

I 

1 1  d i s p l a y  key o f  the trun; involved end the  buttoxi on the  master  
I 

r i n g i n g  key  correspondifig t o  the p a r t y  l i n e  l e t t e r  i n  the  I 

I 

called number. T h i s  ,opera t ion  s e t s  up the  proper  r i ng ing  r e l ~ . y s  

s o  that when the  supe rv i so r  p lugs  the  t runk i n t o  the  multiple 

j s c k  of the number c a l l e d ,  t he  proper  type of r i c g i n g  c u r r e n t  

i s  a u t o m a t i c a l l y  apg l i ed .  

The master  r ing ing  key i s  associa. ted w i t h  any t ru rk  

on the  p o s i t i o n  by the  opera t ion  of a nmut i l a t ed  c a l l "  r e l a y  

i n d i v i d u a l  t o  each trunk.  T h i s  r e l a y  i s  operated when there 

i s  no i d l e  recorder  a v a i l a b l e  f o r  recording the incoming pulse a ,  

of a c a l l e d  nunberm 

Release of Equfpr:ent, D e l g e d  Disconnect S igna l .  A s  soon 

a e  the  trunk- plug is i n se r t ed  i n  a jack,  o r  when ano the r  d i s p l a y  

key i s  depressed be fo re  the  t runk  plug i s  i n s e r t e d  i n  ct jack, 

tb r e c o r d e r  i~ r e l e a s e d  and the  d i sp l ay  extinguis.hed. The 

r e g i s t e r  owitches r e t u r n  t o  no rxa l  and the r eco rde r  is ready t o  

- 
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handle another c a l l *  When the  c a l l i n g  aubecriber hangs up, tho 

equipment i n  the machine switching ofxice i s  res tored  t o  n o m l ,  

thus  r e l eas ing  the c a l l  i n d i c a t o r  trunk and l igh t ing  the seeo- 

c i a t e d  disoonnect s igna l  on the  c a l l  i n d i c t t o r  pos i t ion .  The 

c a l l  ind ica to r  operetor then re l eases  the ca l led  l i n e  by with- 

drawing the plug. If the c a l l e d  subscriber  hangs up before the  

c a l l i n g  subscriber ,  no disconne2t s i g n a l  w i l l  be given u n t i l  1 

eitber the c a l l i n g  subscriber  r e s t o r e s  h i e  rece iver  or  u n t i l  the 
i 

e x p i r a t i o n  of a predeterained t i n e  i n t e r v a l  which i s  measured by 

a s e t  of timing r e l a y s  X f  the c a l l i n g  subscr iber  hangs up before I 
( the e x p i r a t i o n  of t h i r  i ? ~ t e l  v a l ,  the regular  trunk disconneot 

s i g n a l  w i l l  be l i ~ ~ l t e i . .  If t he  c a l l i n g  subscriber  h a s  not  hung 

up before the enc'. 0.7 t h i s  per iod ,  a delayed disconnect lamp 

* which i s  located i ~ .  the face of  the switchboard and which i s  

canmon t o  all the trunka a t  the pos i t ion  w i l l  be l ighted .  The 

supervisor can then iden t i fy  the trunk involved by opera t ing  a 

non-lc cking key aseociated wit:? the delayed disconnect lamp, 

the opera t ion  of t h i s  key f l a s h i n g  the assignment lamp of the 

km& invo l r e d .  

I t  i s  considere& standard t o  a d j u e t  the t iming re lays  

in the delayed disconnect s i g n a l  c i r c u i t  so tha t  the cte layed d ie-  

4onnect lamp w i l l  be l ighted  a t  some time between thir ty- two and 

qixty-four second8 a f t e r  the c a l l e d  pa r ty  hangs up provided the 

q a l l i n g  p a r t y  has no t  hung up i n  the meantime- 

'Recorder Busy Lamp end Key. Each recorder  has aesociated 
I 

wkth it a "Recorder Busy Lampm and a non-locking push button key 
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I whibh are located in the face of the switchboard. The lamp is 
I 

I li&ZecL dimly as soon as a connection is completed to the aeso- 

I ciat-ed recorder and continues to b u m  dimly until a displw key 

I is depressed. When the home key is depressed, thie lamp light8 

I brightly and steadily. When the teamwork key ie depresmed, the 

I lamp lights brightly and flashes at the rate of 240 flashes per 

I minute. In either case the lamp continues to burn until the re- 

I 

I \  
corder i a  releaaed. 

I Incomplete Dialinn. In cage the calling subscriber fails 
I 

I to dial the entire number, there is no indication that a trunk 
I is being held except that a recorder busy lamp will burn dimly 

I , 
for an abnormal length of time. On noting this condition, the 

supervisor may, by operating the key associated with the recorder 

busy lamp, light the assignment lamp of the trunk connected to 

. - ' >*z' -.- the recorder, She may then depress the display key, plug the 
";. * 

trunk into the supervisor's jack and ascertain the called number 

from the calling party. If the eervice is on an individual line 

or jack per station bas-is, the supervisor may then complete the 

call by transferring the trunk to the multiple jack of the number 

called. If the service is on a jack per line basis, it will be 

necessary to request the calling party to dial the number again 

as,in this case, the mutilated call relay is not operated and the 

.master ringing key is not associated with the trunk. 

Called Line Busy, Out-of-Order, etc. If the called line 

is found busy, or out-of-order or is affected by multiple mrking, 

the standard manual operating practice is followed. 
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Separate  busy baok c i r o u i t e  a r e  requi red  f o r  the c a l l  
I I I 

I - 
Indiestor poa i t ione ,  i n  order  t o  p r e v ~ n t  charging on c a l l a  from I 

I 

l 

a message register o r  prepayment ooin box l ine .  The c a l l  indica-  I 

t o r  busy back c i r a u i t  i s  equipped wi th  an alarm lamp, buzzer and I 
I 
I 

key l oaa ted  at the head of the enitchboard and with an allrnn lamp, I 
I 

alann bell, key and emergency pule ing  r e l a y  l o c a t e d  i n  the  tennl -  I 
I 
I 

n a l  roan4 Should the busy back c i  r c u i t  f a i l ,  both  of the slam I 
I 
I 
I 

lompe rill be l i g h t e d  and the  buzzer and b e l l  w i l l  sound. By I 
I 
I 

opera t ing  t h e  key at the switchboard, the buzzer will be c u t  off I 
I 
l 

and the lamp extinguished. Whcn the c i r c u i t  i s  aga in  opera t ive ,  I 
I 
I 
I 

the lamp w i l l  be r e l igh ted .  The key should then be res to red  t o  

n o r m a l ,  ext inguish ing  the lamp. Wkn the key i n  the terminal 

room i s  operated, the  emergency puls ing re l ay  is s u b s t i t u t e d  f o r  

t h e  pulaing r e l a y  i n  the regu la r  busy back c i r c u i t ,  the alarm 

lamp w i l l  be extinguished and the alarm b e l l  w i l l  s t o p  r inging.  
\ 

When the t roub le  barn been removed the t e r s i n a l  room k~gu should 

be res to red  t o  normal, whioh r e s t o r e s  the  regular  puls ing  r e l a y  

in the g i r o u i t  i n  place of the emergency re lay .  

The i n t e raep t ing  t runks throughout the t runk switchboard 

line up should be provided with a high rea ia tance  re l ay .  This ie 

t o  prevent the  opera t ion  of the auperviaory r e l a y  i n  the t runk 

Wen the machine r inging  i s  t r ipped,  i n  order that f a l s e  charging 

may n o t  r e s u l t  on measage r e g i s t e r  or  prepayment c o i n  box l i n e s  

when c a l l a  a re  completed t o  the in teroept ing  opera tor .  

C a l l  I n d i c a t o r  Arrangement. A s  shown on Drawing 808-4, t h e  

oall i n d i c a t o r  lamps are divided into six groupe. Photograph 

TCI Library: www.telephonecollectors.info



Dive IiPd 

88c. 1. 
Page 9, 
I)cscq 1, 1922, 

Xo, 3& ahowe t h e  actual appearance of these  lamps w i t h  t h e  number 

4259 d i ~ p l a y e d ,  When a called number does not contain a p a r t y  

l i n e  l e t t e r ,  t h e  @Om l ~ m p  i n  t h e  t e n  thousand8 group will be 

displayed w i t h  t h e  number, ae  shown i n  t h e  photograph. If the  

c a l l e d  number does c o n t ~ i n  a p a r t y  l i n e  l e t t e r ,  t h e r e  i s  no d i sp lay  

i n  the t e n  thousands group, eo that t h e r e  a r e  f i v e  cha rac te r s  

displayed on t h e  call i n d i c a t o r  i n  each case. 

The "In lamp i n  t h e  t e n  thousands group i s  provided 

i n  order  t o  d isp lay  numbere above 9999. 

Calls t o  Numbere nbove 9999, A separa te  group of  recorders  

i s  requi red  f o r  d isp laying  numbers above 9999 and consequently a 

s e p a r a t e  group of t runks,  w i t h  s separa te  o f f i c e  designat ion,  is 

r e q u i r e d  from ea.ch machine ewitching o f f i c e  i f  l i n e s  wi th  numbers 

.above 9999 a r e  operated i n  t h e  manual o f f i c e ,  A s  t h e r e  a r e  so  
I 

I 
f ew  of t h e s e  numbere a v a i l a b l e  i n  any case, it i e  i n  general  

I 

recommended that where such l i n e e  a r e  being operated the ce.11 
I 

I numbers be changed p r i o r  t o  t h e  cutover of t h e  c a l l  i nd ica to r  

equipment and t h a t  t h e  f i ~ n u a l  o f f i c e  be 1L:nited t o  10000 l i n e s  
I 

capaci ty .  

group in^ Key, Each c a l l  i nd ica to r  p o s i t i o n  is provided w i t h  
I 

I 
I a two way locking  grouping key which when i n  normal p o s i t i o n  serves  
I t o  connect t h e  busy t e s t  s t rapping  of t h e  t runks  incoming t o  t h e  
I 

p o s i t i o n  t o  t h e  opera to r ' s  telephone s e t  of t h a t  pos i t ion .  'men 

th i s  key i e  thrown t o  t h e  right o r  l e f t  it t r z n s f e r s  t h e  busy t e s t  
I 

I 

s t r app ing  t o  t h e  te lephone c i r c u i t  of t h e  adjacent  p o s i t i o n  a t  t h e  
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right o r  l e f t .  Several posit ions may be grouped an one telephone 

c i r c u i t  i n  th is  manner, thus allowing one c a l l  indicator operator 

during hours of l i g h t  load to  eover several  poeit ions without 

t ransferr ing her telephone get  from one positio&. t o  another. The 

adjacent posit ions may be e i the r  c a l l  indicatdi  o r  c a l l  c i r c u i t  

trunk positions. 
r - -  

Su~ervisors* '  P w u i t .  The standard supervisorsT c i r c u i t  

f o r  Uo. 1 "33" boards has been 80 modified as t o  pdrmit the  use of 

t h i s  c i r c u i t  throughout the switchboard l ineup,  on both c a l l  in- 

dicat:or and call c i r c u i t  posi t ions,  The modified c i r c u i t  is  so 

arranged .that the machine ringing w i l l  be tr'ipppd without re- I 

versing the current over the incoming trunk and so making a oharge 
I on a c a l l  completed t o  a supervisor ae would otherwise be the  1 

case. Where the present standard c i r c u i t  is not i n s t a l l ed  the i 
i 

I exis t ing s u p e r v i s o r ~ s  c i r c u i t  w i l l  be modified i n  order t o  pre- 

vent charging on message reg is te r  o r  prepayment coin box l ine8  

a t  c a l l  indicator posi t  ions. 

OPerator9s Tele~hone Circui t .  m e r e  a posi t ion is converted 

I from call c i r c u i t  t o s ' ca l l  indicator operation o r  where a c a l l  

c i r c u i t  posi t ion i s  adjacent to  a c a l l  indicator posit ion,  it w i l l  I 

be necessary t o  i n s t a l l  Q high res is tance busy t e s t  relay i n  the 1 

I 

operator ts  telephon; c i r c u i t .  Otherwise the t i p  o f  a trunk plug 

ju s t  removed from the mult iple,  coming i n  contact with the sleeve. 

of the plug of a trunk on which pulses were being received, 

would be a p t  to cause these pulses to  be mutilated. 
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Make-Buey Equipment. When it i s  des i red  t o  vacate a c a l l  

in4Lastor  p o s i t i o n  f o r  any raaeon, a l l  t runks  terminat ing a t  the  

i p o s i t i o n  may be made busy at the  o r ig ina t ing  machine awitohing 

o f f i c e  or  o f f  ices .  For  this purpoee a separate  make busy c i r c u i t  

1 6  r equ i red  f o r  each group of t runks  at each c a l l  i n d i c a t o r  posi-  

t i o n  i n  the manual o f f i c e .  Eaoh make-busy c i r c u i t  i s  con t ro l l ed  1 
by a make busy key loca ted  at  the c a l l  i a d i c a t o r  p o e i t i m  and 

i 
k 
F te rminates  on a con t ro l  r e l a y  i n  the machine switching o f f i c e .  
L 

T h i s  r e l a y  opera tes  when the  mske-busy key i n  the c a l l  indicti tor 
" lad 

of f  i c e  i e  operated.  Where outgoing trunk eeaondary switches a r e  
, ... 

not used this r e l a y  c o n t r o l e  a cumber of make-busy r e l a y s  con- 

nected i n  p a r a l l e l ,  each of whioh has a s u f f i c i e n t  number of 
, - 

1 contac t8  t o  busy s i x  trudke. %here outgoing t runk 'secondary 

I swi tches a r e  used, the  t runks  a- busied i n  the  same way, and i n  
I 
I addition, a separate  s e t  of r e l aye  i s  required i n  order  t o  provide 
I 

I a piok up f e a t u r e  similar t o  t h a t  desdrib'ed i n  Division 111, 
I -Z 

I See. 23, pp 5 and 6 i n  conneotion w i t h  primary line." switches 
I 

I -GEk 
I where eeoondary l i n e  switohea a r e  used. 
I 
I The make busy and p ick  up r e l a y  equipment i s  nounted 

on s tandard type r e l a y  mounting p l a t e e  which a r e  mounted on a 

&elf  at a repeatei '  board. 

The r e p e a t e r  t o  a c a l l  i nd ica to r  of f ice  r e q u i r e s  the 

same number of r e l a y s  a8 i s  requi red  i n  the i n t e r o f f i o e  repeater  

t o  another step-by-step o f f i ce  and the mounting is the same. 

Wbere a r e l a t i v e l y  la rge  number of t runks  i n  the eame group appear 

a t  ,the same p o s i t i o n  t w o  make busy keys may be provided at the  

p o s i t i o n ,  i n  order  t o  plaae only e part of the t runks  out of service.  
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, 

N i g h t  Pos i t ions  and Hight Alarm. It is o f t en  des i rab le  

during hours of l i g h t  t r a f f i c  t o  vacate all but one o r  twa n igh t  

pos i t ions .  For t h i s  purpose, a few trunks from each of the 

machine switching o f f i c e s  may be terminated at  these posi t ion8 

and during n ight  hours a l l  other  c a l l  indica tor  trunks rnw be 

made buay . 
I n  providing n i d t  alarm c i r c u i t s  i n  a trunk board con- 

t a i n i n g  call i nd ica to r  pos i t ions ,  the  pos i t ions  i n  the  l i n e  up 

a r e  divided i n t o  groups o f  twelve each, s t a r t i n g  w i t h  the  first 

p o s i t i o n  of the f irst  sec t ion ,  o r  if  the f i r s t  sec t ion  is  a three 

p o s i t i o n  s e c t i o n  and the remainder of the  l i n e  up is composed 

o f  two p o s i t i o n  aec t ions ,  s t a r t i n g  w i t h  t h e  second pos i t ion  i n  

I the f i r s t  sec t ion .  For each of these  groups of twelve pos i t ions  

i n  which one o r  more c a l l  indica tor  pos i t ions  appear a separa te  

n i g h t  alarm c i r c u i t  and b e l l  i s  provided i n  connection w i t h  the 

c a l l  i nd ica to r  t runks in  order that c a l l s  on c a l l  i nd ica to r  poei- 

t i o n 8  m y  be more e a s i l y  located when the night  alarm is i n  use. 
I 

f f  t h e r e  a r e  any of these  groups i n  which a call indi-  

c a t o r  p o s i t i o n  does not  appear theee pos i t ions  should be con- 

t inued on t h e  ex ia t ing  n ight  alarm c i r c u i t .  
2 7  

~ i l o t k a m s e .  I n  oMer  t o  f a c i l i t a t e  t h e  loca t ion  of c a l l s  

t h r e e  p i l o t  lamps a r e  provided i n  connection w i t h  t he  c a l l  indi-  

c a t o r  krunks st each posi t ion.  Bach p i l o t  lamp is associated 

w i t h  a number of t runks a t  a pos i t ion  as covered l a t e r  and is 

l i g h t e d  when any one of the associa ted  assignment l&fiipS a r e  

1 ighted, 
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Call I n d i c a t o r  Pos i t ions  Operated on a C a l l  C i r c c i t  Bas is .  

C a l l  i n d i c a t o r  t runks may be i n s t a l l e d  t o  operate  i n i t i a l l y  on a 

c a l l  c i r c u i t  b a s i s .  If des i red ,  a p a r t  of the c a l l  i n d i c a t o r  

trunks te rminat ing  a t  a pos i t ion  may be operated on a c a l l  c i r c u i t  

basis i n i t i a l l y  and the  r e s t  of the t runks opcra ted 'on  a c a l l  in- 

d i c a t o r  b a s i s  as previously described. 'idhere a s u f f i c i e n t  number 

of spa re  t runk pos i t ions  a r e  not  a v a i l a b l e ,  t h i s  f l e x i b i l i t y  per-  

m i t s  the  use o f  t h e  c a l l  i nd ica to r  equipment on a c a l l  c i r c u i t  

b a s i s  previous t o  the cutover of the nlachine w i t c h i n g  o f f  ice  o r  

o f f i c e s .  

C a l l  i n d i c a t o r  t runks t h a t  a re  t o  be used i n i t i a l l y  f o r  

c a l l  c i r c u i t  opera t ion  a r e  i n s t a i l e d  and t e s t e d  as c a l l  i n d i c a t o r  

I t runks  and are then changed t o  opera te  on a c a l l  c i r c u i t  b a s i s .  

I C e r t a i n  wir ing  changes and the reglaceinent of one r e l a y  per  t runk 
I 

I a r e  requi red  i n  order  t o  convert  the  trunks f r o m  one type of 
I 
I opera t ion  t o  the  o the r  and spec ia l  e f f o r t  has been made t o  design 
I 
I t h e  c i r c u i t s  and t h e  mountings so t h a t  these  changes may be made 

I .  
i n  t h e  minimum amount of time. 

I m e r e  e x i s t i n g  c a l l  c i r c u i t  pos i t ions  a r e  t o  be converted 

I f o r  c a l l  i nd ica to r  opera t ion ,  a ;~proxim.tely t w o  weeks v i l l  be r e -  
I 

r 

k 
qu i red  between t h e  t h e  t h a t  t h e  p o s i t i o n  i s  removed from s e r v i c e  

and t h e  time t h a t  the c a l l  i nd ica to r  t e s t s  a r e  comgleted and t h e  

p o s i t i o n s  returned t o  c a l l  c i r c u i t  operat ion.  

Af te r  t h e  pos i t ion  has 'been converted and returned t o  

~ c a l l  c i r c u i t  opera t ion ,  apyroxirrlately t h i r t y- s i x  hours snould be 

-allorred at t h e  time o f  cu tov t r  t o  $ l i c e  the trunlts on a cal l  in- 

I d i c a t o r  b a s i s  and mahe necessary t e s t s .  
I 
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S W ~  tchboard Eq~~ip-nent .  

Keyshelve r - . .- Drawing 808-4 shows the  key& lf f o r  a c a l l  

i n d i c a t o r  trunk p o s i t i o n  a t  a No. 1 board. Thie keyshelf i s  

t y p i o a l  of the c a l l  i nd ica to r  keyahelves f o r  a l l  types of switch- 

boards axranged f o r  machine r inging,  t runk c a p a c i t i e s  and dimen- 

s i o n s  varying as ahown i n  the  notes  on the drawing. Where sub- 

oc r ibe re  poa i t ione  are converted t o  t runk p o s i t i o n s  f o r  c a l l  in-  

d i c a t o r  operat ion the  e x i s t i n g  k e y a b l v e s  w i l l  be replaced with 

Aqyabe lvee similar t o  the one &own on drawing 808 -4. 

Keyshelvea with a width of 1 t  2-5/8* w i l l  be furnished 

f o r  a l l  aeat ione in e i t h e r  trunk or  subscr ibers  boarde,  except 

where new c a l l  ind ica to r  s e c t i o n s  a re  t o  be l ined up with e x i s t -  

I ing  eebt ions having narrower keyshelves or  where e x i s t i n g  key- 

I shelved of narrower width are t o  be oonverted t o  c a l l  indica tor  

operat ion.  I n  ei ther  of t b e e  casce the dimensions w i l l  be as 

ahown on Drawing 808-4. 

I n  modifying e x i s t i n g  poai t ione i n  a No. 1 board, i t  

w i l l  be neceeaary t o  f u r n i s h  new l o a k r a i l s  and keypana i f  the 

l o c k r & i l  m d  keypan dimensions are l e s s  than those shown on 

Ambrioan Telephone and Telegraph Company' a Drawinga No. 131-A-43 

f o r  t runk sec t ions  and No. 122-A-20 f o r  eubscribers sect ions,  

or i f  -the lookra i l  loaa t ion  i a  d i f f e r e n t  from that shown on 

those dkawings. 

R iwing  Keys. I t  i s  considered standard t o  provida wiring 

f o r  b o t h  master r inging  keys shown or! Drawing 808-4 and t o  equip 
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either o r  b o t h  as  s p e c i f i e d .  Where t h e  p o c i t i o n  i s  t o  be opes- 

r t e d  i n i t i a l l y  on a c a l l  c i r c u i t  b a s i s ,  both of the  keys chould 

be r i p e c i f i e d  u n l e s ~  t h e  p o s i t i o n  i a  an enC p o p i t i o n  o r  i s  ad- 

j a c e n t  t o  a p o s i t i o n  wi th  which i t  w i l l  n e v e r  be grouped. fr. 

e i the r  of these  c a s e o ,  on ly  one key w i l l  be  r e q u i r e d .  Where t h e  

p o s i t i o n  ie t o  be o p e r a t e d  on ly  on a c a l l  i n d i c a t o r  b a e i a ,  one 

key on ly  shou ld  be e p e c i f i e d .  I n  c a s e s  where o n l y  oce key i s  re- 

q u i r e d  the  one which l o  t o  be s p e c i f i e d  should  be determined 

from t r e . f f i c  c o n s i d e r a t i o n s .  If cr c a l l  i n d i c a t o r  p o s i t i o n  is  t o  

be o p e r a t e d  i s i t i a l l y  on a c a l l  c i r c u i t  b a s i s ,  one of the rnaster  

r i n g i n g  keys, where two are prov ided ,  w i l l  be relcoved a t  the 

t i z e  thc? p o s i t i o n  i e  c u t  over .  

I n  No. 10 b o o r d s  i n  which master r i ~ g i n g  keys are ir,- 

e t a l l e d ,  t h e  mae te r  r i r rg ing  s t a r t  key i e  mountec? on the same 

base and a t  the l e f t  of the  master r i n g i n g  keys. Otherwiee t h e  

m a s t e r  r i n g i n g  s tar t  key  i s  l o c a t e d  i n  p l a c e  of the lriaater r i n g-  

i n g  key. Where teamwork o p e r a t i c n  i o  prov ided  on e i t h e r  o r  b o t h  

s i d e s  of the c a l l  i n d i c a t o r  p o s i t i o n ,  two nester r i n g i n g  e t a r t  

keys ehou ld  be prov ided ,  one on each s i d e  of the c a l l  i r -d i  o a t o r  

lemps, i n  o r d e r  t t a t  the p o s i t i o r .  may be grouped with t h e  adJa-  

c e n t  p o s i t i o n  o r  p o s i t i o n s .  

Supctryisor '  s Cord C i r c u i t .  The s u p e r v i e o r t  e cord c i r c u i t  

i e  wired  on a l l  p o e i t i o n o  and equipped 05 a l t e r n a t e  p o s i t i o n s  

as i n  manual p r a c t i s e .  
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Sec.  2-a 
Page 3 
Dec. 1 ,  1S22. 

Peg Count Register - Keys. The dr i l l ing  and equipment for  

t t . ~  peg count reg i s ter  key shown on Prawicg 908-4, should be 

specified only when calX c ircuit  operatior, i s  contemplated a t  

the position, ae the peg sount registers used i n  c a l l  indicator 

operati onc are opcra-tad automatically and do not require peg count 

keys. 

- - 
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Face Equipment. 

General . The subscribera malt i p l e  is extended before the 

e a l l  i nd ioa to r  pos i t ions  i n  the some manner as before  the c a l l  

c i r c u i t  p o s i t i o n s  and t h e  busy back jacks and i ~ t o r c e p t i n g  

trunk jaoks are loca ted  as i n  manual p rac t i ce .  I t  i e  conaidered 

s tandard t o  wire  and equip f i v e  busy back jacka and f i v e  i n t c r -  

cep t ing  trunk jack8 at each posit ion.  

Bigure 1 of Drawing 807-101 shows the prefer red  

l o c a t i o n  of the equipment i n  the f ace  of the board ebove the 

eubscriber* 6 mul t ip le .  Whom there i e  not suff i c i e n t  room i n  

any panel  t o  I o c a t e  the equipment as e h m  i n  t h i e  drawing, i t  

may be located i n  a th9r  panele  o r ,  if necessary i n  the  moulding. 

Recorder Rusy Lamp and Delayed Disconnect Signal  Equipment. 

Figure 2 of Drawing 807-101 showe the detailec? equipment arrarigc- 

ment of ths recorder  busy lamp and the delayed disconnect e ignal  

equipment. I t  i s  conaidered standard t o  wire and equip each 

p o s i t i o n  wi th  e i g h t  recorder busy lamps @nd the associa ted  f l a s h -  

ing  keys. The lampe are located ir ,  the f i r a t  e i g h t  rockete of a 

atanderd type lamp and key mounting s ~ o  shown on the drewing and 

the kcyo are mounted immediately below t h e i r  associa ted  lamps. 

The rrinth socket i s  proviCed with a n  apparatus blank and tho de-  

layed disconneot s i g n a l  lamp i s  mounted in  the t en th  socket with 

i t e  key inmediately below. 

Make-Busy Keys. Figure 3 of Drawing 807-101 shone 'the 

equipment arre .npmcnt  of the make-Duey keys. I t  i s  considered 

standard t o  wire each pos i t ion  f o r  f ive  make busy keys and t o  
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equip i n  numerical order a e  epecif led by the Telephone ~omprmyi. 

~ i l o i  1.m~~.  Drawing 807-102 ehowe the s'tandard loaat ion  

of the p i l o t  l m p e  i~ the p i l i n g  r a i l  o f  the var ious  types o f  ' 

e e c t i m s  ' m d  the trunks wi th  which they are associated. I t  fie 

n o t  considered necessary t o  furnioh thee8 lmpe with nm-ber 

p l a t e s  or other neanb of designation.  

TCI Library: www.telephonecollectors.info



Mi sce llene oue . 
Peg Count M ~ i s t e r e .  Peg aount r e g i s t e r s  a r e  provided i n  

acc oraanoe with  the recommendations made i n  the A. T. & T.. Co .' e 

"Step-by-Step Maohine Switching T r a f f i c  Engineering Prac t i cea t# .  

The ocrll i n d i c a t o r  operators '  peg count r e g i e t e r s  are 

p re fe rab ly  mounted wi th  t h e  peg oount r e g i s t e r s  f o r  the c a l l  

c i r c u i t  pos i t ions .  The group peg count r e g i s t e r s  a r e  mounted i n  

a separate group, p re fe rab ly  on the raok mounting the  2eg count 

r e g i a t e r s ,  b u t  where t h i e  l a  impract icable  they may be mounted 

i n  a eeparate cabinet.  

Buey Back Alarm Equipment. The switchboard busy-back alarm 

lamp and key r e f e r r e d  t o  i n  Sec. 1 of this d i v i e i o n  a r e  mounted 

1 i n  a combination lamp and key mounting located near the head of 

1 the l ineup, i n  the  f i rs t  panel  of the f i f e t  sec t ion  if p r a c t i c a b l e *  

I 
I The terminal roan alarm lamp and key a re  located i n  a eimilar  

i mounting a t  the t e s t  desk. 

Night Alaw Equipment. Except f o r  Lhe keye, the apparatus  

f o r  each c a l l  i nd ica to r  n igh t  alann o i r c u i t  should be mounted 

as near as p rac t i cab le  t o  the center  sec t ion  of the group ~f 
I 

I twelve p o s i t i o n s  which the c i r o u i t  servea. T h e  keys a r e  mounted 
t 

near the  bead of the l ineup with the  c a l l  c i r c u i t  n igh t  alarm 

I key or  keys. 
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Terminal Room Equipment. - - 
Relay Rack. Standard type relay r acks  are used f o r  mount- - 

z l l  of the  trunk c i r c u i t  equipment except ing % t h e  recorder  eelect- 

c r e ,  r e p e k t t i ~ g  c o i l s  and repea t ing  c o i l  condeneere, and f o r  

mounting t h e  r e l ay  eqi~ipmcnt of c e r t a i n  of the m i  scel laneoue 

sircuf t c  requi red  i c  sonmct ion  with  c a l l  i n d i c a t o r  operat ion.  

Trunk Unit.  The trunk equipment cn the  r e l a y  rack i e  - 
arranged i n  u n i t s  of t e n  trunke each, the r e l a y 8  f o r  each trunk 

being arranged v e r t i c a l l y .  These u n i t s  are tzaeembled, a i r e d  and 

equipped i n  the shop. 

D r a w i n g  807-103 shows the  ao~embly  and cab l ing  of one 

of t hese  u n i t s .  T b  t a b l e  on tke drawing shows the number of 

relayo r equ i r ed  i n  each  of va r ious  typca of t runk c  i r c u i t e  and 

a l s o  shows the v e ~ t i c a l  space which w i l l  be required on the relay 

I reek f o r  t he  trunk unit i n  each case .  ~s ehown on this' t a b l e ,  it 

i s  i n  g e n e r a l  desirable t o  leave apace f o r  one %pare r e l a y  mount- 

i ng  plate i n  each u n i t  t o  care  f o r  poss io ie  c i r c u i t  changes. I f ,  

however, tk;e provis ion  of t h i s  space w i l l  a f f e c t  the  number of 

t runk uni  t a  which msly be loca t ed  on a r e l a y  rack boy, i t  should 

be omitted u n k s e  i t  i s  expeoted that ir .  the  u l t imata  a txpe of 

cerV:ice reqtrir ing a g r e a t e r  number of trunk relays w i l l  be intro- 

duced. I n  this ckfie, i f  then I a reasonable aAaurnnce t t a t  the 

e x t r a  space w i l l  he requi red ,  a s u f f i c i e n t  number of rno~rn t ing  

plsifa' spaces should be l e f t  t o  care f o r  the  new c i r c u i t *  

Om t o o t  j ack  i e  aseoc ia ted  w i t h  each t runk ,  t h i s  

J a ~ k  be ing  mounted i n  a jack s t r i p  near  the bottom of the  trunk 
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u n i t .  T h i s  Sack e t r i p  h a e  capac i ty  f o r  t m n t y   jack^, s o  that 

o r d i n a r i l y  a l t e r n a t e  jack spaces i n  t h e  p l a t e  w i l l  be equipped 

with jacke and the remeining spaces  w i l l  be equipped wi th  

a p p a r a t u s  b l anks .  On one w ~ i t  of each bay, t h r e e  of the spa re  

J a c k  apace6 a r e  equipped wi th  jacke cabled t o  t h e  c a l l  i n d i c a t o r  

t e e t  l i n e  and uesd i n  t e e t i f i g  the c a l l  i n d i c a t o r  equipment. These 

jack6 a r e  marked "Am, -SRT* and *T-1". 

Miecellaneoue C i r c u i t e .  The m i  s sc l l aneoue  c i r c u i t s ,  such  

as  the busy back c i r c u i t ,  t.he delayed disconnect  e i g n e l  s i r c u i t ,  

t he  i ~ t e r r u p t e r  r e l a y  c i r c u i t ,  and c a l l  i n d i c a t o r  t e s t  l i n e  are 

mounted on the r e l a y  rack.  They w i l l  r e q u i r e  i n  g e n e r a l  from s i x  

t o  ten mounting p l a t e s .  Where p r a c t i c a b l e ,  this rniece l laneoue 

equipment should be grouped toge the* at  one place or. the rack. 

Repeetirig C o i l  Rack. Repeat icg c o i l 8  and r epea t ing  c o i l  

oondensere a r e  provided i n  e a c h  trunk au i n  c a l l  c i r c u i t  t runks  

GRU ere mounted, a r ranged  and numbered on the  r a p e a t i n g  c o i l  r ack  

i r k  the gane way. 

Recorder Rack. F igure  1 of Drawing 807-104 shows the  

assembly of t h e  r ack  used f o r  mounting r eco rde r  s e l e c t o r s  and 

r e c o r d e r s .  The equipment mounted on t h i s  rack i s  assembled and 

wired i n  tk?e fe -c to ry  i n  the  f o r m  of units which a r e  bolted t o  the 

r a o k ,  I n  g e n e r a l  one bay of t h i s  r ~ c k  w i l l  be r equ i r ed  f o r  each 

p o s i t i c n  en6 o r d i c a r i l y  t h i e  b a ~ '  m i l l  have s l t f f f  c i c n t  capac i ty  t o  

rr.our;t all o f  the equipment f o r  one p o s i t i o n .  Where low c e i l i n g  . 

h e i g h t o  are encountered,  however, it may be neceeeary t o  mouct  a 
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port of thd recorder  r e l e c t o r  equipment on a eeparste  rkck. I n  

t h i n  aase,  the overflow equipnent i a  mounted on a common overflow , 

raok or grouped on severa l  overfloy racke. 

' .*Recorder s e l e c t o r  Unit. F icure  2 of Drawing 803-104 ahowe 

t h e  f r k e w o r k  on which the recorder se lec to r  bank equipment i s  1 
a s b & b l s d  and wired and which, with i t e  aseociated equipment 1 . . 
forms the  recorder ee leo to r  uni t .  Mounting bpace i s  provided on 

each  u n i t  f o r  ten r o t a r y  selectors and one twenty three i n c h  1 
mounting p le  to  f o r  r e  s io tances  and condensers. 1 

Figure 3 ahow8 the equipnent of the recorder ae lec tor  

u n i t .  A terminal  s t r i p  i e  provided a t  the l e f t  end of t h i s  u n i t  

a t  which' the trunk l e a d s  t o  the bruahes are  terminated and a 

terminal  s t r i p  i e  provided a t  tho  r i g h t  erd of the u n i t  a t  which 

the leads  from the recorder  e i l e c t o r  bcnk terminal. . t o  the ra-  

co rd i re  a r e  brought out end a t  which the mult iple  wiring between . . 
the varioue recorder ee lec to r  ehelvee i e  terminated. 

Recorder e e l e c t o r  bank equipment l a  provided i n  u n i t s  

t o  equip t en ,  twenty, t h i r t y ,  f o r t y  or  f o r t y  s i g h t  trunks ae re- 

puir=d and 1. provided w i t h  switches as epecif ied .  
! 

Recorder Wni t o  Figures  4 and 4 a  of Drawing 807-104 show 

the  framework on which the recorder equipnent i s  crasernbled and 

wired  and which, wlth the  recordcr equipment, forms the recorder  
. ? 

u n i t .  The f rarnework ehown on Figure 4 i e  ueed where jack p e r  

U n e  par ty  l i n e  service i s  given, and t h a ~  shown on Figure 4a 

i s  used where d i r e c t  l i n e  or jack pe r  s t a t i o n  eervice 18 given. 
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Xaoh of these frameworks p r w i d e e  space f o r  mounting two re-  

corders. 

Figure 6 shows the equipment of e recorder wit  

arranged f o r  jaok per l i n e  p a r t y  14ne s e n i c e  . Where indiv idual  
l ine o r  jaok per a t a t i o n  wrviue  is  given, the e t a t l o n  -i toh 

I i n  the recorder  I8 no t  provided and the t i m i n g  r e l ays  which a re  
mounted on the lowest p l a t e  of l i g u r e  5, u e  not  required. 

A terninal s t r i p  i s  provided a t  the r i g h t  end of tbe 

recorder  u n i t  a t  which the leads from the recorder se leotors ,  

I tb power leads and ths leads from the c e l l  indioator  lamps a re  

! brought i n .  

! Jackt Each recorder 1 s  provided with two Jacke, Cesig- - 

a l t e r n a t e  bays i n  a continuous l ine  

located oe ohom on tbo drawing. 

Bxcept as noted, it i s  considered 

A t o  provide eight reoordere per potaition on pos i t ions  

'+rir)a $ 0 ~  .o.&l i n d l a t o r  operation. This standard 18 b8Md on 
* I r  * .  

ch may be handled at  poei t ion ra the r  

~n the nmber of t runks  equipped. Ibr. only 8 portion of 

e wired f o r  c a l l  i n d i c a t o r  o p e n t i o n  

the p o ~ i t i o n  are t o  be opented 
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provide a a l l e r  number of recorders.  Where it  is  neoessary 

t o  operate trunks t o  numbers above 9999, a greater  number of 

recorders  will o r d i n s r i l y  be required. The se cases  should be 

given special consideration. 
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Cabling and Wiring. 

Trunk Cab1 ing . Drawing 807- 1 C 5  shows schenat i  c a l l y  the 

cab l ing  of tihe t runk c i r c u i t  and the more important p o s i t i o n  

cabl ing ,  together  w i t h  the  number and d i s t r i b u t i o n  of the  l e a d s  

from the  te rminal  s t r i p  at the  top of the r e l ay  rack  u n i t .  1 : 
Recorder Rack Cabling. Drawing 807- 106 shore sohematically 

the cab l ing  of t h e  recorder  rack. For the sake of c learnesa ,  

the  mul t ip le  wir ing  through the  se lec tor  she lves  t o  the second 

recorder  only  i s  shown. On e a ~ h  f u l l y  equipped s h e l f  of s e l e c t o r s  

the bank wir ing  i s  mul t ip led  without s l ipp ing  through the f i rs t  
t 

f i v e  banks. The leads a r e  then gathered i n t o  a mul t ip le  r e v e r s a l  

and are mul t ip led  v~ i thou t  f u r t h e r  s l i p  through the  remaining 

banks. Where a shel f  u n i t  is equipped with only e i g h t  banks, 

t h i s  r e v e r s a l  takes  p lace  between the f o u r t h  and f i f t h  banks. 

A l o c a l  form i s  introduced between the  last bank and the te rminal  

I a t r i p  i n  o r d e r  t o  change the sequence of r ecoree r s  connectec! t o  
I successive te rminals  on the d i f f e r e n t  banks. This l o c a l  form,  

1 i n  conjanct ion with the  mult iple  r eve r sa l ,  reduces the m o u n t  

of hunting required by the  s e l e c t o r  switches i n  p r e s e l e z t i n g  
I 

idle reoorders.  Table I shows the recorder  t o  which each  s e t  

te rminals  on each of the banks i a  nu l t ip led .  

SWi tchboard cables  a r e  used f o r  m u 1  t i p 1  in6  between the 

terrcinal s t r i p s  on t h e  var ioue s e l e c t o r  ahclv%s. No s l i p  i s  
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IZBCORlRR RACK WIRING 

'Showing' the Recorder to Which eaoh Set of 
Terninale on each Selector is Yultipled. 

Selector Circui t e  
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in t roduced  i n  t h i m  mul t ip l ing .  A =para te  switchboard caSle 

i a  carr ' iad from t h e  t e rmina l  s t r i p  on the lowest she l f  of 

s e l e o t o r a  to eaoh e h s l f  of r eco rde r s ,  each cable  con ta in ing  t he  

l e a d e  t o  the  two r e c o r d e r s  on t h e  she l f .  

A s  previouslyr noted, on# t e r n i n a l  o t r i p  i s  provided 

f o r  e a c h  shelf of recordere .  Thia  e t r i p  i e  used f o r  terminat ing 

tb e e l e c t o r  bank l e a d e  and the power leade t o  the two recordere  

on the shelf, and f o r  t e rmina t ing  the  lead. f r o m  the c a l l  i nd i -  

o a t o r  lamps. Ae ehown on Drawing 807-106, the lemp l eads  from 

t h i s  t e rmina l  a t r i p  an! d iv ided  i n t o  group8 designated #RTn 

*lP and #LTU. The *H" l e a d s  are w l t i p l e d  with l o c a l  wiring 

between she lvee  o f  r eoo rde r s  and are cabled t o  the opera tore  

p o e i t i o n  from nex t  t o  the  upper shelf of reoordere .  Phnre team- 

work i s  specified, the  NRTa and *LTa l eads  are a l s o  mult ipled 

between rhe lvee  and a r e  cabled from the upper rhelf of r eco rde r s  

t o  tho *H* punobinge on .the upper she l f  of reoorders  on the 

rroks rrerving t h e  p o e i t i o n e  w i t h  which teamwork opera t ion  i s  t o  

be given.  
E 

The l o c a l  %om between the  recorder  u n i t  t e rmina l  

e t r i p  and the r eco rde r  appara tus  i s  wired f o r  teamwork opera t ion  

I I 
I P o s i  t i o m 1  Cabli- I t  i s  considered stantlard 

1 1  
I - 

1 1  t o  provide l o c a l  form w i r i n g  f o r  the f u l l  t run2 zapocity of the 
16- 
1 1  p o s i t i o n  and f o r  home and teamwork operat ion i n  conma t i an  with  

I 
1 1  
1 1  e r oh  t runk.  T n i u  f o m  a l e o  con ta in s  the  l eade  t o  the c a l l  
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i r l d i c ~ t o r  lampe, master  r inging  keys and p i l o t  lampe. 

Group Pep Count Reais te re .  One lead from the d i e p l a y  keys 

i n  eaoh trunk is  brought through the l o c a l  form t o  a terminal  

e t r i p  at the  rear of the poei t ion  t o  provide f o r  the group 

r e g i a t e r  connections as ohown on drawing 807-105. These l e a d s  

are strapped together  on the te rminal  s t r i p  a e  required i n  order  

t o  a e s o c i a t e  the t runks  with the r e g i s t e r s  t o  which they a r e  

aesigned. I t  i e  conoidered standard t o  run one e ix  p a i r  aab le  

from the terminal  e t r i p  on the raok mounting the group r e g i e t e r e  

t o  eaoh two poe i t ions ,  ten  lead8 being terminated a t  the f i r e t  

of the two p o s i t i o n s  and multiplad t o  the second. I n  t h i s  way, 

r e  many as t e n  group r e g i e t e r e  may be divided a e  dee i red  between 

the two p o e i t i o n s  by proper atrapping on the te rminal  e t r i p s .  

Two set8 of terminal  e t r i p e  are mounted a t  the  group r e g i s t e r  

rock, one a o t  terminating the l eads  from the r e g i s t e r s  and the  

o t h e r  terminat ing the l eade  from the por i t ione .  If the trunk8 

of a moup appear a t  p o s i t i o n s  not conn6eted by mul t ip le  cable ,  

the  ind iv idua l  peg aouat c i r c u i t a  may be croea connected be tween 

these t e rmina l  s t r i p s  i n  order t o  conneet any of  t h e  t runks t o  

t h e  wrms r e g i e t e r .  

OperatorsQ Peg Count Regietcra. 

The operatore '  registers are aabled d i r e c t l y  t o  the 

relay rack  f o r  the poe i t ion  w i t h  which they are aesocia ted  and 

are operated automat ica l ly  by the i n t e r r u p t e r  relay cont ro l  

circuit. 
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,Senerrl. I t  is  recognieed t h a t  where c a l l  i n d i c a t o r  e q ~ i p -  

ment i e  i n s t a l l e d  i n  e x i s t i n g  manual off i c e s ,  i t  w i l l  i n  the 

madority of cases  be necessary t o  losate the equipment wherever 
i a 
t space is  a v a i l a b l e  r a the r  than with regar& t o  an i d e a l  eql.lip- 

nrernt layout. There a r e  c e r t a i n  considerat ions which cont ro l  the 

l o c a t i o n  of the terminal room equipment however which should be 

observed if p m c t i c s b b .  

Relat ive Location of Racka. The recorder  rack  and the 

relay racke a s s o c i r t e d  with the s u e  poe i t ion  ehould be located 

a8 near each o ther  a a  poeeible,  both  f o r  maintenance and cabling 

reaeons. A des i rab le  twrangemsnt would be t o  place the recorder  
I 

haok 8nd the c a l l  ind ica to r  trunk r e l a y  rack i n  ad jacen t  l i n z s ,  

I t h e  r acks  f o r  each pos i t ion  being opposite each o t h e r  with t h e i r  

equipprent a ides  fac ing  each  other .  This arrangement i s  par t icu-  

I l a r l y  Beairable from a maintenance s tandpoint  i n  t h a t  a p a r t  of 
I 

the tsunk c i r o u i t  equipment 10 mounted on eaeh of these raeka 
l 

and rhbn making t e s t a  it i a  o f t en  necessary to  go t o  the equip- 
I ment on both  racks.  
I 

Drawing 807-105 shows the amount of cabl ing  required 
I 

f o r  eaoh trunk i n  each of  the cable runs f r o m  the re lay  rack 
I 
I t e rminal  s t r i p .  From t h i s  drawing i t  may be seen that i t  is  de- 

I e i r a b l e  t o  loca te  the r e l a y  rack as near the cable turning sec- 
I 
I t i o n  and the repeat ing  c o i l  rack as possible i n  order  t o  save 

1 cabling. 
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Aisle S ~ r c e e .  f t  i s  of uourse necessary to  provide a i s l e  

spa03 bnirrrch s ide  o f t h e  r e c o r d e r r a c k .  I t  isrecommnded 

that two f e e t  s i x  i n c b s  be l e f t  between the ~ c r t l c a l  leg of 

the  rloor angle irou'l end m y  equipment or w a l l  f ac ing  the 

equipment aid6 of tbe raok and t h a t  three f e e t  three  inches be '.eft 

on the wiring side,  measuring f ran the v-sr t i c a l  leg- Where 

these dtnensiene cannot be obtained, the dimension on the w i r -  
,' 

ing aide should be leseened i n  preference t o  l e r n n i n g  the d i -  

'~lneneton the equipment s i b .  Two f e e t  on the equipment r ide 

and tra ftrO nine inohbs on the wiring side should be reearded 

as minimum dimeneione. 

l l s o c l  laneous. Recorder racks ehould be loca tea  ao as t o  

be protected a e  far  a s  possible from dust and motsture,  which 

i f  accmula ted  on the bruehee or  banks of the w i t c h e s  are 

l i a b l e  ' t o  cauee defec t ive  operation. 

I t  i s  aleo undesirable t o  locate recorder racks near 

the  door of a b a t t e r y  room ae  the fumes generate4 i n  charging 

the b a t t e r i e s  may ctlurrc corroaiaa of the banks and brushee. 
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Current Drain b a t 5  

Both twenty four and f o r t y  eight v o l t  ba t t ery  eaurcee 

are requ i red  i n  connection with c a l l  indieator  equigaant. The 

fc1:owing data i n d i c a t e s  the current drains i n  ampere seconds 

per c a l l  f o r  c a l l s  completed at homo poeit ionn and f o r  c a l l s  

completed b y  teamwork operaticn.  

24 V o l t  48 Vol t  

Build up 100 Seconds Build up 100 Seconds 
and Restore Sonversat ion 2nd Reatore Conversation 
- 1 -  - 

Temwork 
Opera t i o n  16.91 65 -25  3.38 2.4 
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General 

Standard Petbod of Mal inq .  A 8  o u t l i n e d  i n  Divis ion I -- 
of theee  notes ,  when d i a l i n g  i n t o  Step-by-step Of f i ces  from 

t h e  "Aa board i n  manual o f f i c e s ,  the  " d i a l  keya method of .  

a s s o c i a t i n g  t h e  p o s i t i o n a l  d i a l  w i t h  the outgoing t runk 

c i r c u i t  i e  considered standard. Under t h i s  plam, t h e  d i a l  

may be assoc ia ted  w i t h  any cord c i r c u i t  a t  t h e  poul t ion  by 

t h e  opera t ion  of a locking  d i a l  key assoc ia ted  with each 

cord, The opera t ion  of t h i e  key opene t h e  t i p  and r i n g  

of t h e  c a l l i n g  end' of t h e  cord and ,connects the  c a l l i n g  
I 
j __ end through t o  t h e  d i a l  . c i r c u i t ,  When the cord is plugged 
' - 
I 
I i n t o  a trunk outgoing t o  a machine rrwltching o f f i c e ,  a 
I 
I 
I number of r e l a y s  ast~oci.ted w i t h  t he  trunk o r e  operated,  and 
I 

I a pu l s ing  r e l a y  i s  connected t o  the  t i p  s i d e  of  the trunk. 
I 

I 
I The. 'contacts of this  r e l a y  a r e  bridged across  the l i n e  and 

when the. opera tor  d i a l 8  r epea t  the pu l ses  i n t o  the machine 

switching o f f i c e .  

A f t e r  d i a l i n g  has been completed, the  d i a l  key is 

r e s t o r e d  t o  no- t o  c l o s e  t h e  iip and r i n g  of t h e  cord and 
I 

I rsaove t h e  apparatus  requi red  f o r  d ia l ing .  8houid the 
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opera tor  f a i l  t o  r e s t o r e  th i s  key, a low tone (153 p.p.s) 

i a  placed on t h e  opera to r ' s  telephone s e t  by means of 

a r e l a y  i n  the d i a l i n g  c i r c u i t  as Boon as t h e  c a l l e d  

pa r ty  curswere. This tone ramaine on t h e  operatorrs t e l e -  

phone s e t  u n t i l  t h e  d i a l  key i e  res tored .  

The ordinary 24 v o l t  manual c e n t r a l  o f f i c e  bat- 

t e r y  i a  s u i t a b l e  f o r  use w P t b  t h e  d i a l  key method. 

D i a l  Cord Plan. The d i a  cord plan i s  ueed, as out l ined  

i n  Divis ion  I ,  only where t h e  t r a f f i c  t o  the  machine 

switching o f f i c e  i s - v e r y  l i g h t  or  where the manucl board 

is soon t o  be replaced. Under th is  plan, each t r u n k - i s  

provided w i t h  an e x t r a  jack mounted above t h e  regular  

t runk jack and known a8 t h e  n d i a l  jackm, and t h e  d i a l  

i s  connected d i r e c t l y  t o  a cord and plug, known as the 

WdidL corda. A r e l a y  is connected t o  t h e  sleeve of the 

dial jack. When t h e  d ia l  cord i s  inse r t ed  in.  t h e  d i a l  

jack, th i s  relay i s  operated,  t r a n s f e r r i n g  t h e  t runk 

l e a d s  from t h e  regu la r  outgoing trunk jack t o  t h e  d i a l  

jack, so that t h e  opera tor  may d i a l  d i r e c t l y  over the  

trunk. After dialing ha8 been completed, st is necessary 

for t h e  opera tor  t o  remove the dial. cord from the d i a l  

jaclc before  the connection i s  completed. 
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Trunk Reaiatance. Under either of t h e  abwe outl ined 
!, 

methods of d i a l i n g ,  the maximum allowable l oop  re s i s tance  

of  the  oute ide  cable pair is 750 obma. This l i m i t a t i o n  

is  imposed by the supervisory re lay  i n  the  manual o f f i c e  

rather than by d i f f i c u l t y  i n  transmitting the  pulses .  The 

limit i n  transmitting pulaes  i s  1000 ohms. 
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P o s i t i o n a l  Eauipment 

Tyne of  D i a l .  I t  i e  c o n s i d e r e d  s t anda rd  t o  u s e  a 

2-E type dial on a l l  types  of  swi tchboards .  This dial is 

o f  t h e  same c o n s t r u c t i o n  as t h e  2-A tybe d i a l  used i n  

s u b s c r i b e r e '  s e t s ,  excegt  t h a t ,  f o r  c i r c u i t  r easons ,  t h e r e  

a r e  f i v e  c o n t a c t 8  r e q u i r e d  on each d i a l  i n s t e a d  o f  fou r .  

. Mountinp and Loca t ion  o f  t h e  D i a l .  A new type of  

d i a l  mounting known as the 6000 type has r e c e n t l y  been 

s t a n d a r d i z e d  i n  o r d e r  t o  f a c i l i t a t e  t h e  replacement o f  t h e  

p o s i t i o n a l  d i a l  by s new one. This mounting prov ides  a 

connec t ing  b lock  permanently secured  t o  t h e  keyshe l f .  This 

connecting; b lock i s  equipped wi th  f i v e  f l a t  tyne t e m . i n a l s  

t o  which the d i a l  c i r c u i t  l e a d s  from t h e  l o c a l  fom a r e  

so lde red .  The d i a l  i s  secured t o  t h e  d i a l  mounting by means 

o f  a s e m i- c i r c u l a r  s t r i p  of meta l  known as t h e  " adap te r , *  

shown on photograph No. .XI i n  Div i s ion  X of  t h e s e  Notes. 

The dial, a d a p t e r  and d i a l  mounting a r e  assembled s e p a r a t e l y  

and may be snapped on to th i s  connec t iag  b lock ,  A @ t r i p  

o f  f i v e  f l a t  type  s p r i n g s  on t he  d P a l  mounting makine: con- 

t a c t  w i t h  the t e r m i n a l s  "11 the connec t ing  block and completing 

t h e  connection.  Rg u s i n p  th i s  mounting i t  i s  p o s s i b l e  t o  

remove a d e f e c t i v e  dial and- t o  snap a new one i n t o  place i n  

much lees t ime than  has h e r e t o f o r e  been r e q u i r e d  i n  d i s -  

connec t ing  t h e  o l d  type d i a l  cord  from a d e f e c t i v e  d i a l  and 
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connec t ing  i t  t o  a new one. G . E , C .  1260 descr ibes  t h i s  

dial mounting i n  d e t a i l .  

Drawing 808-107 shows the pre fe r red  l o c a t i o n  

of the  d i a l  on s tandard  60 c a l l  c i r c u i t  @An switchboard 

p o s i t i o n s .  Where o t h e r  equipment i n t e r f e r e s  w i t h  l o c a t i n g  

t h e  d i a l  i n  t h i s  space the d i a l  loca t ion  nay be changed but  

c a r e  should be t e e n  that the d i a l  doe8 no t  over lap  on t h e  

ad jacen t  pos i t ion .  If  the  only poss ib le  d i a l  l o c a t i o n s  

involve  t h i s  overlapping the  d i a l  should be loca ted  i n  

such a way t h a t  i t  may be snapped i n t o  p o s i t i o n  after 

the ad jacen t  keyshelf  has  been ra i sed ,  so  that i t  may be 

obera t ive  while werk is  be ing  done on the  adjacent  key- 

s h e l f .  On boards where capact ty  f o r  l ee*  than 60 c a l l  

c i r c u i t s  i u  provided, the  dial can usually be loca ted  as 

ehown on draping 807-107. Where capaci ty  f o r  more than 

60 call c i r c u i t a  is provided, such as on t h e  120 c a l l  c i r -  

c u i t  keyshelf , t h e  l o c a t i o n  of the  d i a l  should be con- 

s i d e r e d  a8 a s p e c i a l  caee, ae t h i s  type of keyshelf  w i l l  

r a r e l y  be encountered i n  steg-by-step areas. 

Dial Key Bauipment, The p o s i t i o n a l  equipment re-  

qu i red  i n  connection with t h e  d i a l  key plan, i n  addi t ion,  

t o  t h e  d i a l  cons ie tu  of  one s e t  of  locking sp r ings  p e r  

cord  c i r u u i t ,  one relay, one No. 18 type r e s i s t a n c e  and 

a 2 m . i ,  condenser, the relay r e s i s t a n c e  and condenser 
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being mounted i n  t h e  r e a r  of the  sec t ion .  

I n  some o f f i c e s  t h e  cord keys are equipped wi th  

spring combinations which a r e  not being used and which can 

be employed f o r  d i a l i n g  purposes. If there  a r e  no spare 

spr ings  ava i l ab le  f o r  this  pursose it may be possible  t o  

i n s t a l l  add i t iona l  sp r ing  combinations on t h e  e x i s t i n g  

key u n i t s  o r  it may be necessary t o  rgplace t h e  existing 

keys by new ones, In considering t h e  use of spare 

sp r ings  on e x i s t i n g  keys,  i t  should be born i n  mind that 

spr ing  contac ts  of t h e  saw tooth  t y 2 e  such as a r e  used f o r  

r ing ing ,  a r e  not s u i t a b l e  f o r  d i a l i n g .  

Keys d f  t he  old type having t h e i r  spr inge 
I 

nounted hor izon ta l ly ,  as on the  No. 110 t m e  can accollrmo- 

d a t e  a maximum of th ree  s e t s  of s,rings per key. Keys 

of th i s  type ,  can be used the re fo re  only where one s e t  of  

spr ings  i s  s u f f i c i e n t  f o r  r inging  s ince  one s e t  is used 
I 

f o r  l i s t e n i n g  and another f o r  d i a l i n g .  '!:%ere t h e  e x i s t i n g  

I key8 have t h e i r  sp r ings  mounted hor izon ta l ly  and ?:here 

more than t h r e e  s e t s  o f  sp r ings  w i l l  be required i t  rill 
I 

be neceseary t o  replace  the  e x i s t i n g  keys with keys 

having t h e i r  spr inge mounted v e r t i c a l l y .  Keys wi th  
I 

v e r t i c a l  spr ings ,  however, extend a>proximst ely 1-1/2 

inches f a r t h e r  down i n t o  the  keyshelf than thbse equipped 

I w i t h  ho r i zon ta l  spr ings .  As a r e s u l t  o f  t h i s ,  where 
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hor izon ta l  spr ings  a r e  replaced by v e r t i c a l  ones, i t  may 

be necessary t o  deepen t h e  keyshelf i n  order  to  g e t  

proper clearance between the sp r ings  and the key pan. 

The d i a l  key plan may be used i n  connection 

w i t h  any standesd combination of key u n i t s  which i s  at 

prsaent  used w i t h  subscr ibers  cord c i r c u i t s .  A key i s  

now a v a i l a b l e  which may be use.d where four  par ty  l i n e  

r inging  keys and coin c o l l e c t  and r e t u r n  keys a r e  asso- 

c i a t e d  w i t h  each cord  c i r c u i t .  This key is  mounted on 

an "Au type un ive r sa l  key base and mounts six puah but-  

ton  key u n i t s  and a two way l eve r  type key which nay be 

used f o r  l i s t e n i n g  and d ia l ing .  

D i a l  Cord Equipment. Under the  d i a l  cord plan, the 

only add i t iona l  equipnent required i n  the  sec t ion  over 

t h e  s tandard operators  sec t ion  i s  the  dial and cord 

.per p o s i t i o n  and the d i a l  jack i n  each trunk. 

Where t h i s  plan i s  used, an add i t iona l  cord 

socket ,  on a l i n e  w i t h  the f r o n t  cord socket& and t o  t he  

r i g h t  o f  t h e  r i g h t  hand cord c i r c a i t ,  w i l l  o r d i n a r i l y  be 

d r i l l e d  t o  accommodate the d i a l  cord. Tihere the re  i s  not 

room t o  d r i l l  t h i s  hole or where there  i s  an excess o f  

cord c i r c u i t s  on t h e  pos i t ion  t h e  d i a l .  cord may be mounted 

i n  the f r o n t  aocket of the  two assigned t o  the r i g h t  hand 

cord c i r c u i t .  
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Trunk C i r c u i t  Modifications 
1' 

Under the  s tandard method of d i a l i n g  each tr'unls 

c i r c u i t  w i l l  requi re  approx imte ly  seven relays,  five 

condensers, a r e s i s t a n c e  and a re ta rda t ion  c o i l  i n  order 

t o  adapt it f o r  d ia l ing .  T h i s  equipment is  mounted i n  

u n i t s  of t e n  trunks on r e l a y  racks i n  t h e  terminal room 

i n  accordance w i t h  atctndard manual prac t ice .  The equip- 

ment f o r  each of these  t e n  trunks i.s mounted v e r t i c a l l y  

and will require  about' fourteen mount in^ p la te s .  

Under the  d i a l  cord plan, approx imte ly  four  

r e l a y s ,  two r e t a r d a t i o n  c o i l s  and four  condensers are  re- 

qui red ,  n e c e s s i t a t i n e  about ten mounting p l a t e a .  

MethoC of Cabling. I n  o f f i c e s  r:lnere t h e  d i a l i n g  

pos i t ions  a r e  i n s t a l l e d  as new pos i t ions ,  t h e  outgoing 

t runks  w i l l  o r d i n a r i l y  be cabled from the pos i t ion  t o  t he  

B.I.D.F. I n  t h i s  case t h e  r e l ay  equipment is cabled t o  

t h e  V.I.D.P.,  where it  i s  cross-connected t o  t h e  leads  

t o  the  ?os i t ion ,  hnd t o  the M.D.F. ,  where it is  cross- 

connected i n  the usuel m y  t o  the  ou t s ide  cable pairs. 

Where a subscriber
g 

e gosi t ion  is being converted 

t 3  permit d i a l i n g  and t h e  e x i s t i n g  outeoine trunks %re 

cabled t o  the H.I .D.F . ,  the same procedure will o r d i n a r i l y  

be followed. Vhere the  e x i s t i n g  outgoing trunks are 
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cabled from the posit ion to the M.D.B., the relays &re 

cabled to two separate terminal blocks  on the E.D.F. 

The trunks are then connected to the relays by a jumper 

wire .and t o  the outs ice  cable pairs vrith the usual crosc- 

connection. 

Busy Tone. A group busy tone i s  apr l ied  t o  th.e 

sleeve of cer te in  trunks i n  each group as out l ined  i n  

Div i s ion  I, by a series of chain re.lays. When d.1 of the 

relays i n  t h i s  chain are operated, the low tone (153 p.p.e.) 
1L 

i s  plaeeU on the sleeve o f  one or more o f  the trunk jacks 

t o  indicate  that  all of the trunks connected t o  the 

chain of relays are busy. 
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General, 

I n  an exchange a r e a  rhere  t o l l  connections are eetab- 

l iehed  Errorgh a N o ,  1 t o l l  mritohboasd and where one o r  more 

aackine s m i  tching un i  t a  o f  the step-by- step type a r e  i n s t a l l e d ,  

c e r t a i n  a o d i f i c a t i o n a  are requi red  i n  the e x i s t i n g  t o l l  board 

t o  care  f o r  the t i o l l  t r a f f i c  or ig ina ted  by and incoming t o  the 

,=chine ~ w i t c 3 i n g  subscribers. Similar ly,  a new No. 1 t o l l  

e q ~ i p ~ e n t  f o r  uae i n  a mathine switching a r e a  differs i n  cer- 

%sin r e s p e c t s  from the standard equipment used i n  manual a reas ,  

The discussion in this divis ion  r e f e r a  i n  general  t o  new t o l l  

switcl~boards and i n  pp.r t icular  t o  the f e a t u r e 8  *ich are required 

a t  stick boards t o  czre f o r  rnachine switching t o l l  t r a f f i c ,  but 

i t  should be understood that the arrangements out l ined  should 

a l s o  be followed i n  nodifying e x i s t i n g  boards i n  so far  as equip- 

meilt condi t ions  pe rn i t .  , 

It has been decided t o  discontinue the p rac t i ce  of holding 

I the subscr ibers  l i n e  a t  recording boards, the reasons f o r  t i x i s  

w W ~ g e  having been given in Traffic Circular 110. 143 "Discontinuing 
I 

, 

the P r a c t i c e  of TIoldihg a t  Recording BoardsR, and %he information I 
I 

contained i n  these notee regarding recording sppitckboard equipment 

is  based on +he recom.e;?dations -offered i n  that c i r c u l a r  l e t t e r .  

The q ~ i e s t i o n  o f  e ~ p l o p i n g  holding cord equipment a t  outward 1 

I 
I 

pemitiona hzs been made a s  subject of ca re fu l  study, As a result 1 
of this study i t  is expected t h ~ t  holding corda w i l l  be provided at  

such ~oaitiona Gn new equlpents as ou t l ined  later i n  these notes, ' .  1 
? 
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It  is  planned t o  i s s u e  i n  the  near f u t u r e  a General Engineering 

C i r c u l a r  desc r ib ing  i n  more d e t a i l  the  use and arrangement of 

holding cord equipment, 

The beat method modifying e x i s t i n g  t o l l  equipmsn t 

t o  c a r e  f o r  t r a f f i c  t o  and f r o m  machine switck.ir,g o f f i c e s  w i l l  

depend l a r g e l y  on the  type o f  s ec t ion  and cord c i r c u i t  equipment 

involved and on ahe the r  o t h e r  change8 i n  the e x i s t i n g  mitckiboard, 

skch as t he  i n s t a l l e . t i ~ o n  of Mldine;  cords  a t  outward p o s i t i o n s ,  are 

t o  be  made a t  the  same time. As a consequence i t  i s  impract icable  

t o  o u t l i n e  any one method o f  prooedure which w i l l  b e a t  meet i n  a l l  
I 

cases  the  condi t ions  imposed by these  variable f a c t o r s ,  and the  met1.- 
I 

04 to  be followed i n  each case  ahould be determined by a crtudy 

, o f  the ind iv idua l  equipment. I t  is thought that t h e  fo l lowing  

i gene ra l  cons ide ra t ions ,  however, may be  found h e l p f u l  i n  th is  
I 
I connect  ion. 
I 
I 
I 
I Exis t in t ;  t o l l  cords  c i r c u i t s  that a r e  to be  arrsnged 

f o r  d i a l i n g  r e q u i r e  t he  add i t i on  o f  one type r e l a y  p e r  cord which 

akould be loca t ed  i n  the  r e a r  of the  switchboard sect ion.  I n  some 

cases it  will be found t h a t  where r e l a y s  of t h e  o l d  type a r e  i n  uae, 

and p a r t i c u l a r l y  where t h e  s e c t i o n  i t s e l f  i s  o f  the  old type, t h e r e  

w i l l  no t  b e  s u f f i c i e n t  room w i t h i n .  the s e c t i o n  t o  mount t he  d i a l i n g  

r e l a y s  and any a d d i t i o n a l  r e l a p  that may be r equ i r ed  i n  connection 

with o t h e r  changes, Under such circumstances it w i l l  f r e q u e n t l y  
i 

be  p o s s i b l e  t o  ga in  t h e  necessary space by r ep l ac ing  the o l d  r e l ays ,  

w i t h ,  the except ion of t3oose of the"i62 type, r i t b ' ~ "  snd"~" type re- 

laye, employin& new l o c a l  forms and mountirAg p l a t e a ,  and s u b s t i -  

tuting No, 1 0  and No, 1101 type te rmica l  striqs f o r  connecting I 
r ~ c k a  of the latter are being used, Addit ional  space may a l s o  be 

- - - - - -- -- - - -La - -
A 

------------- 

-- 

- - ------ 
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obtained by mal-tnting the supervisor fa  r e l a y  equipment on t h e  r e l&y  

raok. Because of maintenance w.d o the r  cons idera t ions  it w i l l  usually be 

fotmd desirable t o  follow this  general  procedure rather than r e s o r t  - I  
to  the expedient of mounting a p a r t  of the equipment on spec ia l  ., I 
racke located in the  operat ing room, 1 

7here a nachine switching o f f i c e  is  i n s t a l l e d  i n  t he  

sm.e bui ld ing  wi th  a No, l. t o l l  switchboard, F t  may be  found de- 

sirable i n  some cases  t o  use standard No. 1 t o l l  s ec t ions  f o r  the  1 

spec ia l  opera tors  switchboard, required i n  connection w i t h  the 

machir.e   wit chi rig u n i t ,  and to  loca te  them i n  line with the t o l l  

switchbos.rd, This plan is p a r t i c u l n r l y  suitable i f  the  number of 

spec ia l  opera tors  r e q u i r e d  is small, s ince  i t  a f f o r d s  opportuni ty 1 

f o r  team work between tte two c las ses  of pos i t ions  during per iods  

of l i g h t  load, I t  should be noted, however, that, checking au l t ipLe  

equipciafit, a8 a t  p resec t  designed, cannot be ~ o u n t e d  i n  No. 49 jack 

sec t ions ,  so that i f  checking mul t ip le  is required,  No, 1 subecr iber ' s  

sec t ion8 should be ueed f o r  the spec ia l  opera tor t  e posit ione,  

General Operating and Z ~ u i p n e n t  Features, - 
Record inrr p o s i t i o n s -  Direc t  recording trunks &re provided to 

the t o l l  board from each machine switching of f  ice  i n  the  t o l l  8%- 

ctange area ag? are multipled a t  the recording board a a  described 

i n  Sec%ion Id,  Two groups of recording trunks are provided from 

each o f f i c e ,  One of these groups handles c a l l s  d i r e c t  f r o m  the 

nachine switahing aubecribers to the  recorders  and is terminated 

i n  the machine switching o f f i c e  a t  the mul t ip le  banke of selector8.  

Where the  code *llOa is ueed f o r  reaching t h e  recorders ,  these 

t runks a r e  multipled a t  the zero level of the  spec ia l  third eelac- 

tors, The other group of trunk8 f s u8sd for handling rtoording 
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in the maclzine switching o f f i c e  and i s  terminated a t  the xachine 

- ~ s i t d h i n g  ioffice in  m l t i p l e  jacks before the spec ia l  onerators ,  
9% The recording tntnlce from the mechanical s e l e c t o r s  

are terminated the board i n  multi.ple jacks, 

and keys. The keys a r e  of  the non-loclriq type m d  are grovided 

f o r  removing tEze class o f  serv ice  s ignal  f r o m  the trunk i f  suck a 

s igna l  i s  present ,  

A8 mentioned in Division 111, Section 2s, t h i  B tone 

o r  signal may be appl ied t o  a subscr iber t  s l i n e  a t  tlie primary 

l i n e  switol? so &bat on tt c a l l  to ar,n  pera at or the l a t t e r  m a  be 

given any necessary i n f o m a t i o n  as t o  the c l a s s  o f  serv ice  o f  

the o r ig ina t ing  subscriber ,  The siglials used a t  present  are 

of  t w o  kinds, - one c o n s i s t s  of succescive single c l i c i r , ~  t?iii& 

I a re  heard a t  regular  i n t e r v a l s ,  P.e other  c o n s i s t s  o f  a s e r i e s  
I 

I of double c l i c k s ;  t h a t  i s ,  two c l i c k s  follow e~.c'r? o t h e r  i n  r ay id  
I 

I 
I succaseion and successive p a i r s  of c l i c k s  a r e  spaced by a brief 

s i l e n t  i n t e r v a l ,  The s i n z l e  olick signal i s  a3gl icd  t o  nul t i -  

s l o t  coin box l i n e s  and when this s igna l  i s  heard,  the  recprder 

no tes  on the t i c k e t  the  c l a s s  sf the c a l l i n g  l i n e  i n  order that 

Che outffard operator  may lcnom t h a t  a coin box rswitching trunk- i s  

to be used. The double c l i c k  signal i a  appl ied t o  refused t o l l  

l i nes .  

The recorder  hears eitker of these signizls i f  present  

when she plug6 into the recording trunk, p o v i d e d  the l i s t e n i n g  

I:ey i s  i n  the l i s t e n i n g  pos i t ion ,  and she removes the tone by 

depressang the  tone removd key. Tkie tcne r,ay be r e s t o r e d  by 

vrithdrawing and reznser t i i~g  the plug and again renoved by operating 

the tone removal 1:ey. , - . 

;:. ":., . .- ,. .. ' . .  ; i;, : , ?. ~, p: A. . . (._ < , 1 I .  : . ; ,- p .. .. s 
, 8 : 1 %  , i  ' : , ". .. . . . . :*; P. .. .. ,:j . 'Q.'. . ." . r :  . *, :II I :. .I 
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Recording t rd is  provided with tone removal key8 are so 

9rrangeC t h a t  the  recorder may t a l k  v i t h  tke subscriber  without 

iiepreeailyl; the key i f  no c l i c k  sigizal i s  heard. If the keg1 is 

not depressed, however, the c i r m i  t ;:my be foznd objectiona'nly 

: l o i s y  due to  d is turbances  induced from t h e  t k i r d  wire . '  The wiring 1 
1 

w i l l  accordingly 50 furn ished  s o  that i f  i t  i s  found desirable,  
I 
1 

the c i r c u i t  m a y  l a t e r  be changed t o  r equ i re  the operation of the 
b 

tone repoval key i n  a l l  cases i n  order t o  e s t a b l i s h  the t a l k i ~  i 

The recording t runks f r o m  the apecial  operators '  p o s i t i o n s  

are t c m i n a t e d  i n  tile usual  nlanner i n  m l t i p l e  jacks a d  lamys. If 

n c z l l  frm EL m u l t i - s l o t  coin box s t a t i c n  i s  com7leted ta a recordl- 

er throu@ a special opera tor ' s  position, the c l a s s  a f  se rv ice  

s igxa l  i s  not trar1sr4.tted over the recording t r u n k ,  the nccearsary 

inf  o x a t i o n  beins passed verSal ly by the special o l e r ~ t o r .  Con- 

sequently no tone renovLal keys are requi red  i n  connection with re-  

csrd ing  t r u n k s  f r o n  spec ia l  operators '  pos i t ions .  

me record-ing t runks are of tile automatic type, the txu;rk 

l a p  l i g h t i n g  when connection i s  made to the trunk by a s e l e c t o r  

o r  by a spec ia l  operator .  The l a ~ g  i s  e::tinguiahed m e n  the re- 

corder answers o f  i f  t h e  trunk is released before the recorder 

Tf the recorder discon~iects before the trunk i s  re- 

lenced at t2xe ranchine saitc'hing o f f i c e  the larip remainn ext in-  

guf&e&. isugerviai~ln i s  obtained on the cord c i r c u i t  l81nps as 

i n  tihe past. ';%e relea- o f  the reccsrdiw trunk and o f  the me&- 

mica1 switches uaed i n  bu i ld ing  up the  cwurection does n o t  take 

? lace  u n t i l  Vae vubacriber ha8 reatored his  rece ive r  and the ro- 

coxeer hca Qts~~nnected .  

I 
4i 

rEUI +#u;hLble rirrgang signal i r  heard by tlle aubscribe-1- as 
-- -- - --I- __i_ _ _ _  . _  _ rn 
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I 

v soon as connection i s  nsde t o  a, record ing  trunk e i t h e r  by a 

t s e l e c t o r  o r  by a s p e c i a l  ope ra to r  a.nd the  s i g n a l  c o n t i m e s  u n t i l  
i 

the r eco rde r  answers, If tine c a l l  i s  o r i g i a a t e d  a t  a m u l t i - s l o t  

co in  box o r  r e fused  t o l l  s t a t i o n ,  the  c l i c k  s i g n z l  r e p l c c e s  the  

audib le  r i n g i n g  s i g n a l  as soon as the  recorder  ansvers, and i s  

l x z r d  by ",he subsc r ibe r  u n t i l  .tkre tone renoval key i s  ogerzted.  

s o  c u r r e n t  r e v e r s a l  takes place  over t he  c e l l i n g  sub- 

s c r i b e r ' s  l i n e  mhez the  recorder  answers. Consequently on z call 

t o  a reco,rder from a machine svritdhil~g message r a t e  13.11~ t h e  l i n e  

r e g i s t e r  w i l l  not be operated,  and on s c a l l  t o  a r eco rde r  f r o n  a 

nachine switching co in  box l i n e  the deposi ted co in  will be r e tu rned  

au toma t i ca l ly  when the  s t ~ b s c r i b e r  hangs up znd tne reuarder  dia-  

connects. 

Outward and Inward Pos i t i ons .  Each outward and each inward opera- 
1 

I t o r t s  p o s i t i o n  i r s  equipped with  n dial which erlables t h e  ope ra to r  
I 

to e s t a b l i s h  come  cticjns ovcr t l ~ e  svi tcl~inp;  t runks  t o  niachine I I 

sv r i  t ch ing  ffzbscribers. D e t a i l s  o f  t i e  method o f  a:ountii?g tk:c dial 

are given i n  Sec t ion  l c ,  The d i a l  i s  associr?.+,ed with the  cord 

c i r c u i t  being used by tlze opera t ion  of tee noni  t o r i ~ g  o r  d i a l i n g  

key. The arravlge~nest a:ld ope ra t ion  o f  these  keys i s  descr ibed  i n  

f 'urther d e t a i l  i n  Soct ion I c e  

Switohing tn~nks a r e  provided between the toll board 

and each machine switching u n i t  i n  ty1e to15 z ren  and m~Lt ip l ec !  

a t  +he outward ,and inw2.,rd p o a i t i ~ n s  i n  the  regular swi t c h i n ~  t runk 

a u l t i p l e  s?nce. A s  uen t ioned  i n  D i v i s i o n  111, these Lm:il:s cre 

u s u a l l y  terxinated i n  the  nachine svi tching o f f i c e  a t  t 9 1 1  f f r s t  

s e l e c t o r s  zrld ~t t o l l  second s e l e c t o r s  in s i n g l e - o f f i  ce  z a d  . i n  

nu1 ti-off i c e  d i s t r i c t s  r e f t ~ e c t i v e l y ,  al though i n  sane cases i t  r~ ,* , r  

! 
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be found psiwrble t o  provide a separa te  group of trunks to each 
bq: v t  ; ? .  . I  

thousand a u b p c r i b e r s ~  terminale. 
: 3 

% " 

In  e s t a b l i s h i n g  connection t o  a machine switching 

e t a t i o n  the opera tor  plugs in to  a,n i d l e  switching trcink, opera tes  
, * i  ' 

the key which a s s o c i a t e s  h e r  dial with the card c i r c u i t  being 

u s e d  and dials t h e  last f o u r  o r  the last three d i g i t s  o f  the sub- 

s c r i b e r r a  number, 

I n  order  to  assist the operator  i n  se l ec t ing  ru? idle 

switching trunk these  trunks a r e  e q u i p ~ e d  witk a  @group busym 

s igna l ,  conqist ing o f  a lamp which i s  associa ted  with each group 

of f i v e  consecutive mul t ip le  jacks and which i s  l i g h t e d  when a11 

of t&e f i v e  corresponding t runks Become busy. The arrangement of 

these s i g n a l s  i s  described i n  f u r t h e r  d e t z i l  i n  Sect ion Id. 

After  the operator  has d i a l e d ,  she may c a l l  the wb- 

s c r i b e r  by operat ing the cord c i r c u i t  r inging key. Ilschine ring- 

ing cur ren t  i a  app l i ed  t o  the c a l l e d  l i n e  ilnd tne r inging  con- 

t i n u e s  automatical ly  u n t i l  the subscr iber  msrrers o r  the operator 

disconnects.  The opera tor  can again start the nachine r ing izg  

a f t e r  i t  h:ls been t r i g p d  by operat ing the ringing key, provided 

the rece ive r  a t  the c a l l e d  s t a t i o n  h ~ s  been restored.  If the re- 

ce ive r  has not  been restored, o r  i f ,  on a c a l l  t o  a P,B.X.  s t a t i o n ,  

t h e r e  i s  a holding bridge across  the trunk a t  the  P .B ,X, board, tlhe 

opera t ion  o f  the r ing ing  key m i l l  apply r i x i n g  current  t o  t h e  l i n e  

as long as the key i s  held i n  the operated position, 

If the operator  uses  a connectins cord i n  esta?.)lia!=ing 

connection t o  EL s ubsc r ibe r r s  kine, the trunk supervieory l m p  i n  

the cord c i r c u i t  remslina out  during dialiix but  light8 when the 

d i a l i n g  key i~ restored and the  ua3led l i n e  i a  se lec ted ,  ?&ere a 

hulding cord is used in eatablf &king connection to a subseribert s 
I 
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l i n e ,  t h e  subscr iber '  s supervisory s igna l  remains l i g h t e d  during 

d ia l ing"bu t  is extinguished when th; 'd ia l ing key i s  res tored  w d  ' 

t h e  l i n e  i s  se lec ted ,  Sl i tchhook supervision i s  obtained as 

usual on both connecting and hold ing  'cords. 

The switching trunk and t h e  s e l e c t o r s  a t  t h e  machine 

switching off  i c e  a r e  no t  re leased  u n t i l  the opera tor  disconnects 

and t h e  subscr iber  hangs up, I n  any event, t h e r e  w i l l  be an 

i n t e r v a l  of a t  l e a s t  2-1/2 seconde s f t e r  t h e  opera tor  disconnects 

before  t h e  t runk and switches are released. This  perni t s  t he  

opera to r  t o  change cords without  releasing the connection wen 

though t h e  subacr iber f  a r ece ive r  i s  011 the  hook. 

If the opera tor  d i a l s  a buw l i n e  o r  if 'she encounters 

t h e  *all-trunks-busyn condit ion i n  one of the  sub-groups i n  t h e  

maohine switching o f f i c e ,  she w i l l  receive,  when the d i a l i n g  key 

i s  res to red ,  a f l a s h i n g  signax on the trunk supervisory l a p  of a 

connecting oord o r  on t h e  subsc r ibe r ' s  supervisory law of a 

hold ing  cord, A busy l i n e  g ives  a rapidly flashing s igna l  (120 

flashes p e r  minute) and t h e  @all-tnulks-busyw condit ion g ives  a 

slotoly f l a s h i n g  signal ( 60 flashes p e r  minute. ) 

If a mechine switching o f f i c e  serves m l t i - s l o t  coin 

box s t a t i o n s ,  G p a r t  of the  switching t m k s  t o  t h a t  o f f i c e  a r e  

armaged f o r  coin box as w e l l  as f o r  regular operation. Such I 

trunks t e r n i n a t e  i n  the nachine switching o f f i c e  a t  coin box t o l l  I 

I 

s e l e c t o r s  as described i n  Divis ion IV. 

The equipment required ct t h e  $011 boxrd f o r  coin box - I 

o2era t ion  depends on whether the board i s  i n  a s ingle- off ice  

d i s t r i c t  o r  i n  a n u l t i - o f f i c e  d i s t r i c t ,  I n  a single-off'ice d i s -  I 

trict, a s 3 m i n g  t h t  t h e  machine switchins unit and the t o l l  bozrd 

a r e  i n  the same building, each switching trunk that i s  t o  be cr- 
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ranged f o r  coin box operat ion i s  provided w i t h  an e x t r a  jack, known 

: ~ s  a coin box operating jack,  which i s  loca ted  inmediately above 

each regular mul t ip le  jack. I n  addi t ion ,  each pos i t ion  i s  pro- 

vided w i t h  a spec ia l  s ing le  ended cord equipped with coin c o l l e c t  

a-lid r c t u r n  keys, Inen the operator  i s  ready t o  c o l l c c t  o r  return 

the coins ,  she i n s e r t s  the spec ia l  cord i n t o  the coin box operat ing 

jack of the switching trunk being used and depresses  the coin col-  

l e c t  o r  r e t u r n  k e y -a s  may be required.  A coin box p i l o t  la? i s  

provided i n  the p i l i n g  rai l  and lights when "he  coin box operat ing 

current  flows over the line, The arrangement o f  the equipment 

r e w i r e d  f o r  coin box operat ion i s  descr ibed f u r t h e r  i n  Sect ions  

lc and Id ,  

I n  x mult i -gf f ice  d i s t r i c t ,  the plan j u s t  described, in-  

volving 3-vire sni tch in5  trunks,  would be c o s t l y  i n  outs ide p lan t ,  

.md i n  such d i s t r i c t s  'mother plan permitt ing the use of 2-wire 

t runks i s  used. Ins tead  of providing each coin box switching 

trun!; with an indiv idual  wire f o r  applying coin c o l l e c t  o r  return 

current  t o  the subscribers '  s ide  of the repeat ing c o i l  a t  the t o l l  

l ;rmmio%ion s e l e c t o r ,  one o r  more a u x i l i a r y  c i r c u i t s  Etre r rovided  

t o  each mac!;ine st:-itching o f f i c e  f o r  use i n  conjunction ti:ith any 
I 

I 

I 
one of tihe assooia ted  coin box switching t runks,  The a u x i l i a r y  

c i r c u i t s ,  lcnomn a s  coin box operating trunks, terminate i n  rul -  

t i p l e  jaclcs a t  tne t o l l  board and a r e  provided w i t h  indiv idual  
J 

n a f ~ n e t i c  busy signals. They ore arranged i n  the fzce  o f  the 
I 

sv~itchbozrd as described l a t e r  in Sect ion Id. These t runks ter- 
I minaie in the machine switching off ice  on the brushes o f  coin 

box operzt ing sv i t chec  the bank t e m i n a l s  of which are mult ip led  

I Yritkb t h e  srritchir&g tPthk8 k.' dek&~ibed i d ' w v i f i ~ ~  IT, Sect ion  a,' 
I 

- - -.- - LA pp ........................ 
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*he t o l l  p o s i t i o n  io equipped with a spec ia l  cord which is  pro-  

vided wi th  a d i a l i n g  key and wi th  coin c o l l e c t  and r e t u r n  keya. 

Yurther d e t a i l s  regarding the arrangement of these  key8 is given 

i n  Section lc, When the ooinr are t o  be co l l ec ted  o r  r e tu rned , ,  3 
the operator  i n s e r t s  the spec ia l  cord into the jack of an i d l e  

coin box opera t ing  trunk and d i a l s  the  number o f  t h e  switching 

trunk being used, The d i a l i n g  operat ion ac tua tes  tho  coin box 

opera t ing  w i t c h  and connects the coin box opera t ing  trunk to 

the ani tch ing  trunk. The depreseion of the coin c o l l e c t  o r  r e t u r n  

key then t ransmi ts  to the coin box operat ing w i t c h  a c o n t r o l l i n e  

cu r ren t  which i n  turn governs the appl ica t ion  o f  c o i n  c o l l e c t  o r  

r e t u rn  cu r ren t  to  the subscriber 's  line. If the listening key  

is thrown, the opera tor  hear8 a tone of 153 p.p,s, w k e ~  the c o l -  

l e c t  key is operated and a tone of 460 p,p,s, rhon  the re tu rn  key 

is operated, 

I n  order  t o  s implify the operat ion of d i a l i n g  over the 

coin b o x  opera t ing  trunks, it i s  coneidered advisable t o  number 

. the switching trunk8 t o  each machine switchifig office from @elevenw 

up instead of f r o m  up. Thie removes the  need o f  dial ing a 

prelimirkary zero,  which would be nece888.ry i n  cRAe trunks numbered 

I f rom 1 t o  9 were used f o r  coin-box operat ion and which woulZ be 

somewhat dbj e c t  ionable from an operat ing a tandpo i z t .  Where tohe 

plan  of numberic& from "elevenm up is f a l l o w & ,  the groups o f  

trunka to  manual of f  ices should a l so  be numbered i n  t h e  same manner 

f o r  the sake of uniformity, 

I Bbiscellmeoua, Service t o  t o l l  subscribers  located in a machine 

switchi~g c e n t r a l  g f f i c e  a r e a  should in senera1 be ~ i v e n  on a manual 

b ~ s i s ,  Such t~11.8u'bgcribers  Sines  a r e  terminated i n  answering jacks 

a t  tkg+~eLcoeoo)34ng + .r L .*- d d . : $ ,  ~ s $ . t i p q ~ ~ + t h ~ ~  re I+.., * .  + welrl manner. and a r e  either mul-  *A+ a+ ." % & .t , , 
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t iple 'd before %he l i n e  opera tors  o r  are mult ipled at  a switching 

\ p o s i t i o n  i n  We t o l l  o f f i c e  where they can be reached by t h e  l i n e  

opera to r s  over local switching trunks,  If there  i e  a l a r g e  number 

o f  t o l l  subscr ibers  l i n e s  viithin the area served by a ~ s c h i n e  

switchir,g o f f i c e ,  2nd tile c a l l i n g  r a t e  on these l i n e s  i e  high, 

it may be focnd des i rab le  t o  ~ u l t i p l e  them n t  a spec ia l  group of 

ccnneckors !:'i?icli m e  loca ted  i n  the niachine owi tching o f f i c e ,  and 

which a re  reached over a group o f  t runks and through a t r a i n  o f  

s e l e c t c r s  t h a t  are separate from those used i n  resching l o c a l  sub- 

ocribers .  

A s  previcusly noted, trunks are provided t~ the i n t e r -  

c e ~ t i n g  posi t ioi ls  i n  Lhe machine switcl i fn ,~ o f  f i c e  from disconnected 

or vacant connector te,minals, from the connector t e r e i n a l s  cf 

pa r ty  l i n e  static;r,s which a r e  ltenied service f o r  ilon-payment o f  

b i l i s  and from the t e r n i n a l e  o f  vacant se lec to r  l eve l s .  If a t o 1 2  

ogerator  e s t a b l i s h e s  c o n ~ ~ e c t i o n  over a switching trunk t o  such 

a terminal ,  the  trunk lamp a t  t h e  i n t e rcep t ing  9ositi.cn l i g h t s  

xllen t h e  t o l l  ope ra to r  r ings .  The same sv,perviaion i s  obtained 

a t t h e  t o l l  board on the trunk supervisory lamy o f  a. conniecting 

c c r d  o r  on the s u b a c r i b e r ~ a  supervisory 1aqg of a holding cord ::s 

when t h e  c ~ n n e c t i o n  i s  established t o  il. vorking subscr iber ' s  

' tcrmiaal  a s  previcJusly 6.6 scribed. 

If the t o l l  and machine switching o f f i c e s  a r e  i n  the s m e  
- 

, b u i l d i n g ,  d i r e c t  automatic trunks f o r  v e r i f j i n g  purposes a r e  pro- 

) v i ded  from the t o l l  t o  the in te rcep t ing  pos i t ions .  Thes'e trunks 

z r e  mu1 t i p l e d  a t  the t o l l  board i n  t h e  i n t e r p o s i t i o n  trunk clultiple 

spnce and. are terminated i n  answering jacks a t  the in te rcep t ing  

pos i t ions .  If the t o l l  and machine switching o f f i c e s  are i n  separ- 

1). - 
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ate  b u i l d i x s ,  the t o l l  cl:erator, i n  order t o  obta in  00nnec"Yion 

w i t h  an i n t e rcep t ing  operator  f o r  ver i fy ing  purposes, plugs in to  

an i d l e  switching trunk, dials a spec ia l  code, which e s t a b l i s h e s  

connection t o  a connector bonk terminzl; and r i n g s ,  The connector 

terminal wkricb i s  reached i n  this mziy i s  coliuected to a trunk that 

terminates  i n  an msner ing  jcck ~t an i n t e rcep t ing  pos i t ion ,  

Dialing trunks w i l l  be provided from the chief operators', 

directory, and t i c k e t  filing cnd r a t e  quoting desks t o  tl?e n e a r e s t  

machifie switching a f f i c e .  These trunks are t e m i n a t e d  i n  the 

switching o f f i c e 8  a t  primary l i n e  switches, Each desk 

pooi t ion i s  equipped w i t h  z d ia l  ~vkicll i s  c ~ n r e c t e d  to t h e  dial iw 

tn?nk *en the d i i l  i s  moved to an off-normal pos i t ion  w d  the 

1iateninf-i key i s  thrown t o  the t a lk ing  pos i t ion .  A t  desks of the 

t u r r e t  type where desk stands are provided the d i  a1 i s  mounted On 

the telephone as a t  subscribers '  s t a t ions .  If a head s e t  i s  pro- 

vided i n  addi t ion  t c j  the desk stznd, the d i a l  w i l l  be connected 

to  the trunk c i r c u i t  as j u s t  described provided the rece iver  

i s  o f f  the st~itchhook o r  the head s e t  i s  connected to  i t s  telephone 

j r?.clc s , 

l a .  
-- - - --  .. _ _.___ _-_ - _ - - - - - - - - - -  - 

i 
- - - - - - - - - - - - - - -  

- - - - - - - - - -  
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Switchboard Secticns:  

Five and seven panel sections of *high, intermediate  

and l o w  types a r e  used f o r  new No. 1 t o l l  switchboards i n  a r e a s  

where step-by- step machine switching off i c e s  are i n s t a l l e d .  4,s- 

serfiblies of the f i v e  panel eectione are shown on Drawings ITos. 867- 

73, 807-79 and 807-80. The seven panel sec t ions  a r e  l i k e  the f i v e  

panel eec t ions  except mat they a r e  5 f e e t  11-3/4 inches long in- 

s tead  o f  4 f e e t  3-1/4 inches long, 

I n  general ,  the seven panel type o f  sec t ion  i s  used a t  

the head end of  a l i n e  o f  switchboard composed of intermediate 

o r  high type ~ e c t i o n s ,  and i n  such cases  the end switchboard pos- 

i t i o n  i a  no t  equipped f o r  regular  operat ion,  The seven p m e l  t~ype 

of sec t ion  i s  similarly uered at t h e  head end o f  a l i n e  o f  l o t7  type 

sec t ions  &ere the mult iple  jacks a r e  i n s t a l l e d  on a s i x  panel b a s i s  

o r  where they are i n s t a l l e d  on a f i v e  panel basis but  cannot a l l  be 

reached r e a d i l y  from the end posi t ion ,  

I n  cases  where the ul t imate  number of mul t ip le  jacks 

i s  such as t o  permit o f  e f f i c i e n t  operat ing st the  end position 

v ~ i t h o u t  an extra panel of  mul t ip le  being provided, the f i v e  panel  

type of sectian may be used a t  the head o f  the board, the end 

pos i t ion  being equipged f o r  regular  operation, 

When 4218 ul t imate  length  of a switchboard l i n e  i s  

reached the seven panel type of sea t ion  i s  used a t  the f o o t  of  -the 

board wherever, under similar condit ions a t  the head o f  the board, 

t h i s  type o f  sec t ion  mould be em;?loyed. 

A l l  s tandard  section^ a r e  equipped with f i r e  p r o t e c t i o n  

bulkheads a8 ahown on the  drewinga. I n  addition,  each sectgon i s  

equipped w i t h  two f i r e  screens,  one i s  mounted on the r e l ay  i r o n s  
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at  the l e f t  of the sec t ion;  the o the r  i s  loca ted  between adjacent  

sec t ions  and extends from the cord s h e l f  t o  the f l o o r  and from 

the f r o n t  the ansne r ing  box, 

I n  ordering t o l l  switchboard rreotions i t  should be 

s t a t e d  (Ishethe short fbnt  p m s  for use l i & 1  a plat f  o m  a r e  t o  be 

furaiahed. When spec i f i ed ,  linoleum padding w f l l  be provided 

on the back of the f r o n t  panels  and on the f r o n t  of the  apparatus  

p ro tec t ion  panela t% minimigo the noise  yroduced by the cord weight% 

Where i t  i s  sgec i f i ed  that rear l ighting be i n s t a l l e d  as 

a p a r t  of the switchboard the e q u i p n h t  and apparatus  shown on 

the A& T. & T. GO .'s Drawing Bo, 137-A-88 w i l l  be provided. 

I t  i s  t h o ~ ~ g h t  that i n  general  i t  w i l l  no t  be necessary 

t o  W e  provision f o r  the i n s t a l l a t i o n  of a pneumatic tube system 

I a t  a t o l l  board loca ted  i n  a step-by-step maohine switching orea, 

I m w .  Sactions:  

I The.cable tcrnirig sec t ions  whicsh w i l l  be used i n  connect- 

ion  w i t h  N o ,  1 t o l l  switchboards are shown on Drawings 110s. 807-81, 
I 

I 607-82 and 807-83. 

I 

I 1x0 cable turning sec t ions  have beeli standardfzed f o r  
I 

I those cages ahere  cables  f o r  another line of switchboard passes  
I 

I 

I through tke sec t ion  o r  where the cabl ing  e n t e r s  the operat ing 

roam from above, I t  i s  expected that euch casee w i l l  be f e w  i n  
I 

, nurnber, and that the design o f  oable turn ing  eec t ions  t o  meet 
I 

such condi t ions  can r e a d i l y  be worked out To's each i n s t a l l a t i o n .  

I Where e l e c t r i c a l l y  operated p o s i t i o n  registers are 

I s p e c i f i e d  the r e g i s t e r s  a r e  loca ted  i n  the cabine t  shown on the 

I A. T, an6 T, Co , s Drawing 170 , 138-A-63. The cabinet is mounted 

on the face o f  the cable  turning sec t ion  as ahown on the accamymy- 

I * *  - + : t : t " ' $ , n ,  " '  I ,  i ' A ' , 
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ing cable  turning sec t ion  drawings. The hole  i n  the f a c e  of the 

cable turning rsection f o r  the r e g i s t e r  wiring i s  d r i l l e d  onLy when 

the r e g i s t e r  cabine t  is  spsc i f ied .  The nurzber of r e g i s t e r  c i r o ~ t b  

wlreC f o r  i n  the f o r m  l e a d i q  to  the cabine t  w i l l  be a8 specified.  

Tne r e g i s t e r s  a re  numbered consecutively f ron  l e f t  t o  right and 

from the top down, 

End Panelm: 

End panels  f o r  use with 210, 1 t o l l  switchboards a r e  @holm 

on the A, T, & T, Co .'s Drawings iios. 137-A-89, 137-A-90 and 137-k- 
i 

01 f o r  the high, intemnedbate and low type boards, r e a p e c t i ~ b l y .  
I 

The end panels  w e  0% two types,  one being designed t o  acccmodata 

a busy s i g n a l  r e s i s t a n c e  rack, tihe other  being intended. f o r  use  

where a rack f o r  mounting busy s i g n a l ,  r e s i s t ances  i s  not  required,  

. . 
Where an o f f i c e  ell u l t i n ~ a t e l y  have two o r  more separa te  

l i n e s  of switchboard, the first operating pos i t ion  i n  a l i n e  i s  

designated by the nu&er @XOln, orn201 ,  # o r  n3P1, e t c .  Where i t  

i s  expected %hat an o f f i ce  w i l l  have but  one l i n e  o f  srritch- 

board i n  the u l t ima te  t;hs first operating gos i t ion  i s  d e ~ i g n a t e d  

by the number al@. Zf' a seven panel eection is employed a t  tho! 
I 

head of a l i n e  of switchboard, the  head end pos i t ion  i s  designated 

"OW, o r  *l(MW, o r  '200n, etc., dependingt o n  what hundreds group of 

nunhers i a  -reigned t o  ths g a r t i c u l a r  l i n e  i n  question, 

The p m e l e  i n  each l i n e  of  switchboardl a r e  nurnbered con- 

secut ive ly  fram up i n  the d i rec t ion  o f  growth. 
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General 

Keyshelvee f o r  new No, 1 t o l l  equipments a r e  designed 

for' uti lveraal  type keys and are equipped with keyshelf braces 

but rib l ocks  are provided. The l a p  rails and plug shelves are 

covered w i t h  black seni-hard rubber. The space i n  f r o n t  of t h e  

key8 i s  covered w i t h  a g l a s e  b u l l e t i n  holder ,  f i v e  inches i n  

width, extending along the e n t i r e  length  of the keyshelf .  A 

hard rubber separa t ion  s t r i p  i s  fas t ened  a t  the right end o f  

each keyshelf  end p r o j e c t s  s l i g h t l y  above the t o p  surface and 

beyond the edge o f  the &elf .  The use of this s t r i p  r e a c e s  

the m o u n t  of work involved i n  a l ign ing  the keyshelves and sec- 

t i o n ~ .  

For new equipzenta khe c a l l  c i r c u i t  keys on each k e y  

mounting a r e  numbered c o n ~ e ~ t i ~ e l y  f r o m  the rear tov~ard the f r o n t ,  

the numbering on the var ious  s t r i p e  progressing tovarc! the r igh t .  

The 1/2 inch rzountings g r o w  from l e f t  t o  r i g h t ,  and vihezae a 5/8 

inch mounting i s  requi red  it  i s  loca ted  at  the extreme r i g h t  end 

o f  the  c a l l  c i r c u i t  apace, The c a l l  c i r c u i t  keys a re  mounted 

twelve per  s t r i p  on both new a d  add i t iona l  equipments zad each 

mounting i s furnished f u l l y  equipped vr i tk :  keys un less  o tkervri se 

spec l f i e8 .  On a d d i t i o n a l  eqxipments tile r e l a t i v e  location o f  the 

keys f o r  the  vakious officelr  and the izurriber o f  keys i n  serv ice  

per  s t r i p  should be the aame E-s at  ex3 s t i n g  pos i t ions ,  the  keys not  

i n  service being those nea res t  the f r o n t  o f  the keyskielf. 

pal. The dial  m d  dial number p l a t e  used at  t o l l  p o s i t i o n s  has 

been aasigned the code ITO. 2-XA. The l e t t e r  "EM of the code 

refere t o  the d ia l  proper  whereas the  l e t t e r  "An denotes the ty* 

o f  number p l a t e  w i t %  vihich the  d i a l  is equipged. The :To, 2-E tyye 
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dial is  l i k e  the  No. 2-A type dial, descr ibed i n  Divis ion 11, 

Seo t ioa ,  1, except that f ive  i n s t e a d  o f  four  t e r m i n a s  are provided 

on the. back of  the dial, and the  connections between the d i a l  springe 

and terminals ,  ae w e l l J  ae the terminal designat ions,  a r e  somewhat 

differmnt.  

The number p l a t e  furn ished  8,s a p a r t  of the 2-EA d i a l  i s  

the same as the  one descr ibed i n  Divis ion 11, s e c t i o n  1, f o r  use 

where no party l i n e  l e t t e r s  are required.  

The dial i a  mounted on a base which is  knawn as the :To. 

31-A dial mounting. The d i a l  i s  secured to  the =(punting by means 

o f  a semi- circular s t r i p  o f  metal ,  c a l l e d  a dial  adapter ,  which i s  

fas tened t o  the bottom o f  the  d i a l  and t o  the i n s i d e  of the 

mounting by nlachiae screws. The code >To. 52-B has been assigned to  

l2ae adapter  used f o r  securing the Xo. 2-EA type d i a l  t o  the   TO. 

31-A d i a l  mounting. The d i a l ,  d i a l  mounting pad adapter  a r e  ahown 

i n  photograph 20. 30. 

The d i a l  and i ts  mounting a r e  h e l d  i n  place by means of 

a spr ing  c l i p  which i s  screwed t o  m e  keyshelf woodwork. By em- 

ploying *is metkod of mounting and by providing s lack i n  the wiring 

to the d i a l ,  ti?e latter may be r e a d i l y  replaced when necessary o r  

removed t o  allow the adjacent keyahelf to  be r a i s e d  o r  t o  permit 

o f  minor adjustment, In  order t o  assist the operator  i n  manipul- 

at ing the d i a l ,  the d i a l  mounting i e  so designed that When i t  i s  

i n  place the face of the d i a l  is  i n c l i n e d  forward and i s  also 

turned s l i a t l y  toward the center  o f  the posi t ion .  
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Recording Po s i t i o n s ,  

The type of keyshelf used a t  recording pos i t ions  which 

a r e  l o c a t e d  i n  a separa te  l ine-up i s  shown on Drawing 110, 807-84, 

Topo keyshelves of t h i s  type, w i t h  a blank panel placed between the@, 
' 1 

may be mounted on the  s tandard f ive- panel  section,lPhe keyshelf i s  

equipped as usual  w i t h  t h ree  p a i r s  o f  connecting cords, but the  hold- 

ing  cords which have he re to fo re  been provided a r e  omf t t ed .  C a l l  

c i r c u i t a  from the recording board t o  the l o c a l  o f f i c e s  w i l l  i n  gen- 

e r a l  not be needed, C a l l  c i r c u i t s  may be requi red  f o r  miscellaneous 

gurposes,  however, and i n  t h i s  event one s t r i p  o f  c a l l  c i r c u i t  keys 

i s  provided and i s  l o c a t e d  a t  the  l e f t  of the p o s i t i o n  as shown. A 

messenger c a l l  key i s  also p'rovided a t  the r ight  end of each key- 

she l f  if a messenger c a l l  c i r c u i t  i s  speci f ied .  E i t h e r  one o r  'two 

message r e g i s t e r  sockets  are provie-ed, as spec i f i ed ,  and are loca ted  

i n  the lamp rail  as shown on the drawing, D i a l s  a r e  no t  r equ i red  a t  

p o s i t i o n s  of this  type, 

.Outward Pos i t ions ,  

The type o f  lceyahelf used a t  outward p o s i t i o n s  is .shown 

on mawing No. 807-85, Two keyahelves o f  t h i s  type w i t h  a calcule-  

graph shelf  l o c a t e d  between them may be mounted on the s tandard  

f ive- panel  sec t ion*  A d i a l  i s  provided a t  each p o s i t i o n  and i s  

l o c a t e d  as shown on &e accompanying drawing, I n  general  each key- 

shelf w i l l  be wired f o r  and equipped w i t h  six connecting and six 

holding cords o r  f o r  s i x  connecting cords,  f i v e  holding cords and 

one s p e c i a l  coin c o l l e c t  and r e t u r n  cord, l o c a t e d  as shorn on the 

drawing. 

The connecting cord c i r c u i t  keys are arranged as shown 

on Drawing Bo, 807-87, Figure 2, I t  w i l l  be noted that the  opera- ! 
I 

1 
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tion of  the varioas key u n i t a  i@ B e  sane a8 i n  me. past  with tkre 

exception tbat tihe monSCoring key I s  a $ s ~  arranged for ulse as a 

aaling key, When this key ier thrown t o  the monitoring poeit ioa 

and the dial $8 r ~ t a t e d  to an off-normal pusitAoa, the dial  i s  

looked on the cord c i r w i t  being used rzntil the key i s  res tored ,  

Z'he holding cord keys are arranged a@ ahown oa  Drawing i:o. 

897-87, Figure 3, The f r o n t  key unit i s  arranged f o r  use as a 

talk* key and a180 as a dial ing key, When & i s  key i s  thrown 

forwar4 the dis3 l a  associated w i t h  the holding cord being used un- 

til the key i s  restored, 

.here the positions w e  t o  be arranged for coin box opera. 

t i o n  the equipment requare4 w i l l  bepm~d on whether the 8011 boaria 

is lcwtteb in a single-office or: in a multi=of9ioe area, Tf the 

board 19 in, e single ofgice &@tr#ct a coin coSlecf a$ redurn 
I 
I key of the type ahonn on bgaal.~ ge, 807-87, figure 4 i p l  mounted 

cord i s  .Jsr.catead in the correspcrnding Front cord &i lhLng,  g f  ' the 

bow4 ia- in a rrwPS-oPf im area ss Ley @f the type shorn C)R P~&ag 

30. 43Q?-87, @-re 5 Ps nmd iaehrrd and $8 mownte4, with the 

msobc;lgt;sd &qgle ended &XQ, An me tm4Xf43-3 cord circuit polaltbsn. 

The dial is aswcdated a5th the special core i n  the wmer  

. pmelrassly ds-rdbed for  balm aordr, 

Inu~6&$53 ~~ORD.#~ .  , . 

m e  type o f  keyahelf used at inward posdtionae i a  shaonrrr.sin 

ZWerwPns i:o, 807-06, Two k~y%heXves of t h i a  type nay be mounted 

adjacent t o  each o t h e r  on tbe stzw?&sd f ive  panel seetion, Each 

. keyshelf i s  vired f o r  end equipped rri th sixteen connecting cords 

or, if required, i r  w i r e d  for and equipned with fifteen con:lecting 
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cords .and one spec ia l '  coin ~ o l l e c t  and r e t u r n  cord, 
. ' 

* b e  connecting cord c i r c u i t  key8 - k e  arranged the  

same as  described previously for connecting cords at outward 

p o s i t i o n s  and as ahown o n  drawing So. 807.87, Bigtare 2. ' 

If the n igh t  poe'itions are l oca ted  a t  the inward board 

and provis ion i s  t o  be made f o r  coin box operat ion the sixteenth-  

cord c i r c u i t  i s  replaced by a spec ia l  coin c o l l e c t  and r e t u r n  cord 

c i r c u i t ,  The arr&erment o f  this equipment i s  the same as pre- 

viously described in connection w i t h  coin c o l l e c t  and r e t u r n  equip- 

ment a t  outward p o s i t i o n s  and as shown on Drawing Hoe 807-87, 

Combined Line and Recorr9iw pos i t ions ,  

I n  s m a l l  t o l l  o f f i ce8  where the amount of t r a f f i c  i s  

not  s u f f i c i e n t  t o  warrant the segregat ion o f  the  recording and 

l i n e  opera tors  the type of keyahelf shown on &awing Hoe 807-85 

i a  used. In such o f f 1  ces  the keyahelf equipment i s  the  same as 

that ahawn on the drawing with the except i sn  that connecting cords 

only a r e  uaed; that  i e ,  Be holding cerde are emplsyed, Each key- 

she l f  is wired f o r  and equipped w i t h  twelve aonnecting cords, sr 

eleven connecting cords and one ~ p e e P a l  coin a o l l e c t  and r e t u r n  

cord, The l a t t e r ,  i f  required,  ie locett4d i n  the  twel f th  cord 

posi t ion .  

The opera t ion  o f  the  aonnecting cord keys  and the  coin 

box cord key i a  the same as previouely described and as'shoaa' on 
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Pace Equipment , 

For new t o l l  boards the  most des i rab le  r e l a t i v e  loca t ions  

f o r  the va r ious  groups o r  c l a s s e s  o f  l i n e s  i 1 1  the  face  of the 

m i t c i ~ b o a r d  s e c t i o n s  a r e  shown f o r  the high,  in ter r ied ia te  azd l o w  

type s e c t i o n s  on drawings Mos. 007-88 and b07-39, On a d d i t i o n s  

to  e x i s t i n g  switchboards i t  w i l l  u s u a l l y  be faund aavisable  to f o l -  

. Pow the genera l  arrangements i n  the e x i s t i n g  buard. Dkawing :To. 

807-90 bhows the r e l a t i v e  l o c a t i o n  i n  a panel o f  the var ious  & r i g s  

o f  a ~ p a r a t u s  c o n s t i t u t i n g  the d i f f e r e n t  groups o r  c l a s s e s  o f  l i n e s .  

Switching trunk, t o l l  l i n e ,  and o t h e r  mul t ip le  e q u i p e n t s  
, 

may be i n s t a l l e d  on e i t h e r  a 5-panel o r  a 6-panel b a s i s .  The 6- 

panel m u l t i p l e  arrangement i s  considered sati  s fac to ry  f r o m  an oper- 

a t i n g  s tandpoint  and has the  advantages of increhs ing  the  capaci ty  

of the s w i  tchboaEd and decreasing the amount of multi13le equignent 

required.  I t  i s  recommended that cons idera t ion  be given t o  tile a- 

doption of the 6-panel arrangement wherever i t  i e  est imated thzt  the 

number of t ~ l l  l i n e s  will exceed 100 i n  the u l t ima te .  I n  any case, 

the switching, i n t e r p o s i t i o n ,  and recording  t runks  a r e  mul t ip led  

on the sane b a s i s  as the t o l l  l i n e s ,  

A s  prcvi  ously deacribed, s w i  tching t r u - d c s  t o  machine 

$witching o f f i c e s  a r e  provided w i t h  Ngroup-bvsyn s i g n a l s  at the t o l l  

Board. A combination lamp socket  mounting and designat ion 

strip, caded as .the Bo, 248 lamp socket  zounting, i s  loca ted  i n  

m glace  of the u m a l  deeignation s t r i p  as ahown on dra,wing Xo, 807- 

90, Figure 7. The width of this mowiti& i s  the  same as that of s 

100, 2-C deeignat ion s t r i p  and consequently t runks to machine switch- 

fng' o f f i c e s  occupy the same amount of space i n  the  face o f .  the 

board as t runks  t o  mama1 off i c e s ,  A sketch of the Bo. 248 lamp 
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soclcet mounting i s  given on drawing i ; ~ .  507-37, Figure 1. 

A s  previously noted, and z s  shown on Dra.win~ l?o, 807-90, 
1 

Figures  4 and 5, recording t runks f r o a  s e l e c t o r s  a r e  provided wit:? 

tone renoval keys i n  the f a c e  of a e  board, wliereas recording t runks 

f r o 3  spec ia l  opera tors  do n o t  r equ i re  these keys, For equipnent t -. 

and operat ing reasons,  therefore ,  na atterngt i s  nade t o  group to-  

gether  i n  the f a c e  o f  the board the two c l a s s e s  of recording ' t runks  . 

inco:ning from a given o f f i c e ;  ins t ead ,  recording trunks f r o m  tile 

s e l e c t o r s  i n  the var ious  o f f i c e s  a re  loca ted  togetlier i n  the  lower 

p a r t  o f  the recording trunk mul t i7 le  space, and recording trunks 

f r o m  the s2ec ia l  opera tors  i n  Qre v a r i m s  o f f i c e 8  a r e  grouped t o-  

ge the r  and loca ted  above the  o the r  recording krunlcs as shown on 

Drawings Mos. 807-88, Figure 1, and 807-39, Figure 1. 

I n  s ing le  o f f i ce  d i s t r i c t s ,  as previously noted, coin box 

operating jacks z r e  a s soc ia ted  t v i t h  and nounted above the regulas  

m l t i p l e  jacks o f  a l l  switching t runks which a r e  t d  be used f o r  

coin box operat ion.  I n  order  t o  ?reserve t l ~ e  r egu la r  multi7:lle jack 

arrangement, however, two s t r i p 8  of j acks  and their assoc ia ted  

designation s t r i p s  and busy s igna l  mounting a r e  employed f o r  any 

group o f  twenty switching t runks m i c h  inc ludes  one o r  more trunks 

t o  be errvloyed f o r  coin box cw~nec t ions ,  The arrmgement o f  t h i s  

apparatus  i s  Siio~n 011 Drawing :lo. 807-90, Figure 9. 
*: 

Coin box operat ing trunks,  used i n  mu1 t i - o f f i c e  d i s t r i c t s ,  

a re  mul t ig led  on a f ive- panel  b a s i s  and apnear i n  the middle panel 

o f  eac5 f i v e  pznel sec t ion  i n  the ugPer p a r t  of the answering jack 
* 

1 

space. The coin box operat ing jacks and t h e i r  a s soc ia ted  busy sig- 8 

i 
n a l s  and designat ion s t r i p  are shown 0:; Drawing 110, 807-90, Bigure I 

10 ,  The jacks ~ z d  s igna l s  a re  m ~ n t e d  ten per s t r i p  un less  e q - ~ i p  
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ment oondit ions require the twenty per  ratsip arrangement. 

No d e f i n i t e  amount of space i s  reserved i n  the f a c e  .of 

the board f o r  answering jack equipment, the sec t ion  being so 

ar~angsd %at multiple jacks can be i n s t a l l e d  c lose  t~ the  t o 3  of 

tfie piling bleqks if necessary, 

Holly strips are provided a t  kl p o s i t i o n s  f o r  g e t t i n g  

apa~t  a s  Biffarent gzoups or slassea o f  l i n e s  and are also in-  > 

ataqled  between ~s d i f f e r e n t  31undreds Groups  of any one c l a s s  of 
- 

. 3. inse ,  

The Iscafiona for the vaxious p i l o t  l w s  and keys i n  

l;t?e giP$ng b$o&s and pbove the mul t ip le ,  as well  as the lar.ip cap 
. . 

qolera, are given for f ive- panel  s e c t i o n s  on Yne accompanying face 

equ+pent drawings, The l o c a t i o n s  given a l s o  appIy a t  seven-panel 

ersdtians t o  f i v e  p w e l s  flnrlktest from the end o f  the slr~itchboard, 

me 30, '146 type lamp socket  maunting i s  used f o r  supervisors f  

pizots cn addition8 t o  existing i n s t a l l a t i o n s  os w e l l  as on new 

~ w i t ~ h b o a ~ d a .  In  order t o  avoid  the  necessity of moving theae 

raounf4ngs as the equipment grows, they  ehould be so loca ted  i r d t i a l l y  

mat 4ih.e distance frsz the bottom o f  the mounting to  the key- 

shB3~ Le 34 inches,  %O-l/2 i l ~ c h a s  and 13-1/2 inches  f o r  the  high, 

4skermediats and l o w  type s e c t i o n s  r e spec t ive ly ,  

Ticket  boxs8 f o r  use at liho. 1 t o l l  boards a re  o f  the . 

80, F-A type and; unl.ese otherwise specified, w i l l  be loca ted  a t  ' 

the di- f fesent  $ypes 0f positioa-13 as shown on the face equ;lpent 'f - *baw;~ng~,  m e r e  l a  o r  intermediate  t ype  sec t ions  a r e  used 

u p r  par4 o f  .the eicket boxes aay b.e raised behind .&e bottom 

~ $ f  *%he w+Si.m rpmTlbing 49 e q u i - p ~ ~ n t  c ~ n d i t i a n s  require. 

+;;tfU laasiszg m b e ~  p:blt.ep of the g o ,  type w,e useed 
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f o r  des iena th8  the mul t iy le  equipment and are provided for new 
- 

t o l l  boards as follows: 

applying t o  a l l  of the groups i n  the correspondisg 
p a l e l  a t  the r i g h t .  

(b) Vhere the switchinn t runks,  or  t o l l  l i n e s ,  o r  both,  are 
i n  excess of 1 0 0 s  panel:  One number p l a t e  i s  prod 
vided on each s t i l e  casing f o r  each hundreds group o r  
f r a c t i o n  thereof included i n  the switching trunk o r  t o l l  
l i n e  equipment. \mere a spec ia l  i n t e r p o s i t i o n  t f i n k  . 
rnultiple i s  loca ted  between *the t o l l  l i n e s  and the switch- 
ing trunks,  Qne nwnber p l a t e  per  s t i l e  casing i s  a l s o  
i n s t a l l e d  f o r  designat ing this equipment. 

Each s t i l e  casing.number p l a t e  i s  loca ted  approximate-ly 

I 
nidway between the lowest and the u l t ima te ly  h i g h e s t  equipment 

I 

I i n  the a u l t i p l e  group t o  which the number p l a t e  appl ies .  

I n  mak$ng add i t ions  t o  t o l l  boards, wheqe the  mul t ip le  . < -. , , I  

equipment i s  numbeked from 0 t o  99 and f r o m  l e f t .  to-. ,r ight ac ross  
*. J I 

f i v e  panels,  the e x i s t i n g  numbering arrangement 8haulcij be em?loyed 

f o r  the add i t ion ,  I n  such cases ,  each 1iundre.d~ group i s  design* 
.*L " 

ted by one s t i l e  casing number p l a t e  which i s  l oca ted  the  l e f t  

of the f irst  panel. * .  r, li 

Bor a group of l i n e s  or trunks which i s  ntgnbered from' d - .  ' I 

zero up i n  a panel,  the 0-19 s t r i p  o f  jacks and assoc ia ted  equip- 

- ment a re  loca ted  a t  the bottom o f  m e  space reserved  f o r  the  group 
I 

concerned. The 0-19 strips a r e  &te f i r s t  t o  be i n s t a l l e d ,  the rnul- - I  
( 
I 

t i p l e  equip~nent growing u~mard .  The t e r n i n a l  s t r i g s  on the  in te r-  .*- 1 
mediate d i s t r i b u t i n g  frame f o r  the 0-15 l i n e s  i n  the : a ~ i r u .  iun-  / 
?reds a re  grouped together ,  the s t r i 2 a  f o r  t ? e  26-39 l i n e s  a r e  1 
grouped together ,  e t c . ,  thus  avoiding the necess i ty  of reserviry: I 
terminal s t r i p  space f o r  13G l i n e s  i n  esdb hundreds graup. I 
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