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Individual, Two Party arid Bour Party Ssoni-Seleotive Lincl*ic 
1 1  

The aubetstion c i r c u i t  ured on inditidua1,two pr*, ami ' 1 1  
' I  

f our party aeai-seleotive l i n e s  working i n  ooajunotion w i t h  a 1 1  
sinitohing office,  1s shown on drawing 190, 807-72. The relation bei 

tween the t rmmit t e r ,  receiver, induction co i l ,  b e l l  and oondeasslr, 

a r e  the same as i n  the preaent e t s n ä ~ r d  c i r c u i t  f o r  ma,nuaL s ~ b ~ h t 3 h n e ~  1 ;  
I n  addit ion there a r e  provided ;the pulse 0onteto.t springe end t&e @PT- I I 
no-1 contact springs, mounted within fhe aase of the dial and I 1 
ac tuated by the älaling meahani am. 1 I 

I 

T h e  l i n e  is oarried through tha pulse contaots arrd aa . I 
I 

the d i a l  returna t o  nonnal the contacts a r e  opened intermithn0J.y, i 
the number of breaks corresponding 'to the d i g i t  dialed, exaept t imt I 

I 

when Zero i s  dialed there a r e  ten interruptions of the oontacta. 
I 
I 
I 

When the dial  i s  i n  an off-normal position the o f f a o m a i  

contacts Open the reoeiver c i r c u i t  so as t o  eliminate d ie l ing  cl ioks  

arid they aleo ehort-oirouit the t r a s m i t f e r  i n  order 30 remove i t n  

variaBle resiatance f r o m  the l i n e  an4 thus es tab l i sh  prctctioally I 
oonstant conditions during the dial lng in temal .  i 

Four-Party Selective Lines: 

The substation circ*.zit uaed on four-party se leo t ivs  l ines  
i 
I 

working i n  qonjunction m i t h  a machine svtitohing o f f i ce  is shoFon 1 
on DrawingbTo. 807-73. As described above for individual l i n s e  i 

1 
the pulse oontacta on the d i a l  interrupt  the l i n e  c i r c u i t  88 t 
*$Vota: On tke dradngs the smbol i ignii ier a slow ~ e l e a o i n g  

rela~r. . 
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i the d i a l  returna to  noxmal, and the off-nomal  contaots on the 

d i n l  short c i r c u i t  the transsnitter and Open the receiver c i r c u i t  

when the d i a l  i s  rotated from normal ~ o a i t i o n .  The re la t ion  
Ir 

I 
> 
i betwem ehe other  elements of the c i rou i t  $8 the 8-0 aa i n  a 

mmul fourqarty seieotfve o i rcu i t  w i t h  exoeption that an addi- 

: t iaaai  oondenser i s  required. This qondenser i a  of l/2 mf. aa- 

%mit@ ssld is  placed i n  ee r i e s  with the aubstation relay. Zts 

~ 8 -  i s  necesaary tg inmxre that the relaJr w i l l  not be operated 

. , ..W tu diai puiaes thua grauaäing one aide of the l i n e  d d  pre- 

renaing tim proper opeli'ation of the central  off i c e  mechaniesra. 

The various 4gp.e of 'eubetation equipment and circuita 

used i n  oonnection w i t h  maohine switching cent ra l  offioee w i l l  be 

aovePed i n  detaiZ i n  the Hand-Wok Specifioations on Hachine Switch- 

ing 8u'ZEStations. 
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STEP BY STEP UCHI IJE  SWITCHIIJG SYSTEM 

NOTE: ON I N D I V I D U A L  LIMEI UBE nAa AND wCn W I R I N G .  
ON P A R T Y  LIHtS, USE 'Am At40 'DW I I R I  NG FOR 
$TAtlONS SUNG OVER T I P  8 l 0 k  O r  L I N E ,  4ND *3* 
ANO ()Oe 8 I R  ING FOI ITATIONB RUNG OVER RI NG 
O I O L  O t  CINS.  
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Subeo riber' s Line  O$rauit n l t h  plungex Type Primary 
Llne Swrtcn and without Secondery Llne Swltch: 

Dxwing No. 807-1 showe t h e  c i r c u i t  f o r  a eubscriber t  8 
i i a  

l i n e  provided w i t h  a plunger type l i n e  ewitch and employing a 
V 

eolenoid  type master awitch. 

The e s s e n t i a l  funct ions  of the  l i n e  switch equipment on 

an o r i g i n a t i n g  c a l l  a r e  t o  connect t h e  c a l l i n g  l i n e  t o  an idle i 
f i r e t  e e l e c t o r  as soon ae poss ib le  a f t e r  t h e  removel of the  r eae ive r  

* "  

from i t s  hook and t o  e e t a b l i e h  a n t e e t  busya condit ion at  a l l  con- 

n e c t o r  terminal8 corresponding t o  t h e  s t a t i o n e  on t h e  c a l l i n g  l i n e  i n  

Order t o  prevent t h e  l i n e  from being aeized f o r  an incoming c a l l .  It 

a l s o  c l e a r e  t h e  l i n e  of bridged equipment on incoming c a l l s .  

A s  i n  t h e  preeent s tandard manual p r a c t i c e ,  t h e  eubscr iber ' r  

l i n e  is terminated on t h e  v e r t i c a l  s i d e  of t h e  M.D.F. , -  i e  c roee-conne~t-  

ed t o  t h e  hor izon ta l  s i d e ,  and i e  oabled t o  t h e  hor izon ta l  s i d e  of tha 

I.D.F. Bron t h i s  point  a mult ip le  of the l i n e e  on a terminal  pe r  1 
s t a t i o n  b a s i a  is c a r r i e d  t o  t h e  mul t ip le  banke of the  conneutore 

eerv ing  t h e  e t a t i o n s  on t h a t  l i n e ,  thue providing meane f o r  eetablimh- 1 
i n g  connections f o r  incoming c a l l a .  A t  t h e  I.D.F. t h e  l i n e  i r  air io  I 
croee-connected t o  t h e  v e r t i c a l  s i d e  whenae it is cabled t o  t h e  prim- 

a r y  l i n e  switch. i 
i 

When t h e  rece ive r  is removed from t h s  hook at the c a l l i n g  - 
" ,I 

e t a t i o n ,  a c i r c u i t  i e  cloeed from b a t t e r y  a t  l i n e  r e l a y  HA* through ,I 
a 

I. 1 
t h e  con tac t s  on cutof f  magnet "BM and over the  subsc r ibe r l e  l i n e  t o  i 

I 

supervieory ground at r e l a y  "Sm. Thia energizes r e l ay  HA" which, 

i n  opera t ing ,  completea a path from Open main b a t t e r y  supply through 

the con tac t  of relay E, t h e  winding of peg count r e l a y  D and t h e  46-ohir 
.i 

" 

i 
i Y 
< ,. i 
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wlnding of magnet WBu t o  eupervfaaryr. @ o \ ~ d .  Relay D i r  m e r g i a e d . -  

and c l o e e s  t h e  c i r c u i t  through t h e  winding of a peg count rneter. 

Magnet #Bn i a  a l s o  energized anti caueee both  t h e  plunger end tho  ' - 4  

@BCOa armature t o  operate .  The operat ion of t h e  plunger ac tua tea  +! 
4 
3 

2 tho f o u r  p a i r e  of spr ing8 i n  t h e  l i n e  switch bank. The eubecr iber le  
'.%, ,! t 

l i n e  ie extended through two of t h e  p a i r e  of l i n e  awitch bank con t sc t s  % 

' 

$0 a f i r e t  e e l e c t o r ,  and pulse r e l a y  *La i 8  energized by  cur ren t  f lov-  
i 
t ixbg over  t h e  a ~ b e c r i b e r ~ s  l i n e .  The c los ing  of t h e  contac te  at r e l ay  

E #La energizee r e l a y  WR*,  t h e  con tac t s  of which, in  c los ing ,  p lace  
6 

ground p o t e n t i a l  on t h e  r e l eaae  wire. A path is  thus  cloeed through 

I the 1200-ohm winding of magnet *BH an4 t h e  bank contaots  t o  ground. 

Tho 1200-ohm winding hold8 both t h e  plunger and t h e  .BCO* armature 
t . ,  

'in tha operated pos i t ion .  
' "a:i,: , 

When t h e  45-ohm winding of "Ba ac tua ted  the  *BCO* arma- 
I "* 

t u r e  the  cutof f  c o n t s c t s  were broken, thue opening t h e  c i r c u i t  

through t h e  winding of r e l a y  *AN.  Relay *An is o f  t h e  slow-release 

t y p e ,  honever, and t h e  c i r c u i t  through t h e  45-ohn winding of magnet 
- .  
"B* i e  kept closed f o r  a s h o r t  i n t e r v a l  of time af ter  t h e  cu to f f  

oontac te  a r e  opened. This  i e  t o  permit releiys "Lw and "Rw t o  p lace  

ground on t h e  1200-ohm winding of magnet *BM before  t h e  c i r c u i t  

through t h e  45-ohm winding is broken, f o r  although t h e  1200-ohm 1 
win"ding w i l l  maintain t h e  plunger i n  an operated p o s i t i o n ,  it w i l l  

no t  cauee it t o  plunge from a non-operat'od pos i t ion .  

With t h e  bank contaota closed t h e  re leaee  wire is oon- 

nec ted  over  t h e  p r i v a t e  wire t o  the  connector p r i v a t e  bank terminal8 

eo'fresponding t o  t h e  s t a t i o n s  on t h e  Une.  when re lay  opers tes ,  
-: . C 

t h e r c f o r e ,  t h e  connector terminal* a r e  grounded, ea tob l i sh ing  the  

"fest buey* condi t ion .  
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' 1 
The operat ion of t h e  l f n e  ' m i t c h  b&k oontac ts  and  lth* * 1 I 

! 
operat ion of  r e i a y " ~ "  p lace  ground p o t e n t i a l  on the  upper and l o t a r  I 

maeter ewitch bank contac ts  correeponding t o  t h e  p a r t  i c u l a r  t runk 

se ized  by t h e  c a l l i n g  l i n e .  These con tac t s  a r e  connected through. 

the  maeter ewitch wipere t o  t h e  wfndinga of start r e l a y  *C" which 

i s  energized when t h e  contaots  a r e  grounded. The contac te  of  r e l s y  

nCi8, i n  closing,cornplete a pa th  from b a t t e r y  a t  locking  rnagnet "F* ' 

through r e l a y  "S* t o  ground. Uagnet #P*, which cont ro la  t h e  locking  

arm of  t h e  master  ewi tch ,  energizes  m d  dieengagee t h e  arm from t h e  
I 
1 
t 

locking  segrnent; t h e  l a t t e r  then r o t a t e e  under the  inf luence of the q I 

=in sp r ing  and c a r r i e s  w i t h  i t  t h e  maeter ewitch wfpers t o  t h e  next i . I 

I 
1 

pair of bank contacte.  If these  a r e  a l e o  grounded, r e l a y  "CH anti 

magnet *Fn w i l l  remain energized and ths r o t a r y  motion of the  master 

switch w i l l  be  continued. When the wiper reaches a p a i r  of  un- I 

grounded c o n t a c t s ,  however', r e l a y  *Cn snd rnagnet #Fn r e l ease ,  m d  
i 

t he  locking arm engagee t h e  locking  Segment and a r r e s t s  its mo%ioh'. I 

When magnet H F n  energizee i ts  contaote  complete a path'-- 1 
1 

fror0 ba. t tery a t  r e l a y W ~ " t h r o u g h  t h e  Open main r e l a y  * E U 0  ouper- 1 

vieory ground. Open na in  b a t t e r y  is supplied through t h e  cofitaots 

of r e l a y  *Lu, 00 that when magnet and re lay  a r e  energizsd,  

Open ~ a i n  battery i e  c u t  off, thue prever,tir.$ t h e  opera t ion  of th.). 

l i n e  switchee while the n a e t e r  asritch is in motion. z t 

f 8 

mien "tha 2 s  t& a s i t c h  s i p e r s  r s e ~ ~  t h e  bank cunt:e<ltl 

f o r  trunic N o .  1, t r i p ~ i n e  aim2.l@ clasek the c o n t s c t s  on thr gu$>ming I 

i i 
o r  t r i p p i E g  epr ings  s o  t h a t  r h m  t h e  n&t 1ir.e switeh plunges the I 

. . 
c l o s i n g  of the  con tac t s  a t  r e l a y  *CU completee a path fmni batfexy 

. ca t  . t r i p ~ i n g  r e l a y  "Gm t o  supervisory  groune. m e n  relay *GH -8Mp-  
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g i % ~ ( . d t  hock8 i t s e l f  up meckjqnically ,by, means of tkre l a t c h  on t h e  

t r ipn$ng . sp rhg ; .  The c l o s i n g  of the  coritacte a t  r e l a y  "Gn coxpletea 

a patih ,frorri b a t t s r y  at tha aolenoid. t o  supervieory ground, energizing i 

the so lenoid  and r o t a t i c g  t h e  ruaeter stiritct; back t c  t runk No. 1.0. 

I)ue t o  r e l a y  @Ga beine, Locked up during t h i s  re turn novement, ~ a g n e t  

i4Fa and r e l a y  N E f i  are a l e o  kept operated,  thue permit t ing t h e  locking 

s e g ~ i e n t  t o  s o t a t e  an4 keeping t h e  Open xain b a t t e r y  eupply c i r c u i t  

b r o h n .  

when tkie master saitcki reaches t runk Bo., 10 ,  t r i p s i n g  

qzm. "lQN e t r i k e e  t b e  l a t c h  ep,rfng and releasea t h e  armature of r e l s y  I 
,tkus deenergizing the  oolenoid. Magnet *F* and r e l a y  "EH w i l l  

alwt be released if t h e  maeter s a i t c h  bank contacte  f o r  t runk Ho. 10 

n;nc no t  grounded, and t h e  xnaeter ewitch w i l l  etop a t  t runk Mo. 10. 

If, hgrpeaer, t h e  contac te  f o r  truxik No. 10 a r e  grounded, magnet *FM 

Wad - w l a y  "EW w i l l  remain energieed thro*agh t h e  operat ion of r e l a y  

"Cn [fand the maeter ewitch w i l l  again start t o  r ,otate i n  t h e  d i rec t ion  

o f  &qnk No. 1 ae deecribed. before.  I 
If, wlpn the  niaster switch reachee trunk No. 1.0, t h i e  I 

$r#n3r is found busy, t he re  is a p o s e i b i l i t y  t h a t  sagilet H F *  may be 1 
r q h ~ a s e d  ~ o n e n t a r i l y  a f t e r  the  armature of r e l ay  nG* i s  unlatched I 
W O  before  re lay " C n  can oyerate.  In Order t o  prevent a  l i n e  switch 

from pluneir-g i c t o  t h e  busy No. 10 trunk i n  such a case,  r e l a y  *En 

i s  ma,&a- e f .  the e l o a 5  re leas ing .  type a n d r  thus keepe * t h e  Open main 1 
: ~bia&ttsr~ supply- c u t ,  off  during tbe  pomentary releaqe of rnagnet -. 

< I  

I a During the  builcling up of the connection tkrough t h e  

*:42"6cu~ eelec tor8  t c  the  connector, t h e  ground on the re leaee  wire ,  

M O h  f?@ad8 t h e  l i n s  ~ w i t c h  operated,  Comes oucceaßively f ron  t h e  
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se leo to ra  and f i n a l l y ,  on c a l l r  l o c a l  t o  t h e  o r i g i n a t i c g  o f f i c e ,  I 

fram t h e  connector, o r  on i n t  e r o f f i c e  c a l l e ,  f r o n  t h e  repeater .  

When t h t  connector o r  repeater  is  released at  the  terminat ion of 

the  o a l l  t h e  ground 1s removed from t h e  releaee wire ,  magnet @Bw ii 3 
deenergieed allowing the  g l w g e r  t o  r e s t o r e ,  and ground 1s removed 1 

I 

f roni t h e  n s e t e r  s a i t c h  bank contao ts. 
d 

i 
On a c a l l  inoomipg t o  t h e  l i n e ,  ground p o t e n t i a l  1s 1 

i 
placed on the p r i v a t e  t e r m i ~ a $  a t  th+e connector and a c i r c u i t  1s 4 
conipleted through t h e  1200-ohpi wiridlng of magnet * B n,  wkich operatea 1 

1 
the nBCOa armature and c l e a r s  the  l i n e  of r e l a y  The ~ w i t c h  

w i l l  not extend i t a  l i n e  t o  a f i r e t  s e l e c t o r ,  however, a ince  t h e  

current  through t h e  1200-ohm winding i s  i n s u f f i c i e n t  t o  caueo thq 1 

plunger to operate.  

On c a l l s  t o  an opera tor  it is neceseary i n  eome caeee 

f o r  t h e  operator  t o  know what clrree of l i n e  ie c a l l i n g ,  as f o r  

exmple ,  i n  t h e  case  of a c a l l  t o  a t o l l  recorder  from a l i n d  whiah 

i8 Eenied t o l l  serv ice .  To provide t h i s  f e a t u r e  a * c l a e s  of servicew 

tone ip i  appl ied at the  prirnary l i n e  enitck, by oonnecting i t  t o  the 

b a t t e r y  e i d e  o f  the  1200-ohm winding of  magnet "B*. When t h e  Opera- I 
t o r  anawere, t.he tone i s  induced on t h e  t a l k i n g  p a i r  of h e r  t e l e -  

*.one s e t  c i r c u i t ,  and t h e  tone i e  removed by , the  opera t ion  of  61 key. 
I 
II 
1 

It  w i l l  be  noted t t a t  ground p o t e n t i a l  f o r  the opers t ing  1 

c i r c u i t ~  of t h e  d i f f e r e n t  re laya and magriete on tke  l i n e  and ~ a a t e r  'J 
Z 

sn i t chee  is eupplied ik nos t  cases  through t h e  supsrvioory r e l a y  8. 1 
Ir. the nornhl course of operation t h e  magnets end. r e l ays  rece iv ing  I 
ground tkrough S are held i n  the oserated yos i t ion  f o r  only brisf I 

i 
I i n t e r v s l ~  of tinie, and t h e  continued energis ing of r e l ay  S f o r  1 
1 several ßeconds $8 indiceltive of t r a u b l e  in t h e  c i r c u i t s  o r  of  an 
1 

TCI Library: www.telephonecollectors.info



'4 

wi thkan  a w t i i i a r y  c i r o u i t  oontaining a aiow a c t i n g  r e i a y ,  and an 

su~ilisry r i s u a l  a i g n a l  and aud ib le  alarm ara opersted whenerer 

rel& 8 1. hmld up f o r  more than a predeterminad number o f  eeconda. 

Vhere t runks  fkom primary l i n e  evi tches  run d i r e c t l y  t o  

f irst  s e l e c t o r e ,  t b e  holding a i r e e  a r e  ca r r i ed  t o  t h e  I.D.F. ,  but 

1% i e  not  neoeeeary t o  extend them t o  t h e  ee lec to r s .  The purpoee 
. . 

I o f  aaploying theee  f o u r t h  wires and car ry ing  them t o  the i . ~ . b .  i e  
r. $3 

I 
"t pbrmit t h e  use of tkle s m e  c i r c u i t  and wir ing  arrangenente a t  the  

I 

primary l i n e  and maeter ~ w i t c h e e  as a r e  employed akere the  t runks  

I lead t o  secondary 11118 e r i t c h e s ,  ( eee Section Sb), and a leo  t o  

f a o i l i t a t e  the  in t roduct ion  of eecondary l i n e  switches a t  a la ter  

da te  should t h i s  b e  found deeirable .  For similar reaeone, a l l  
P .  
i 
4- 

\ priinary master s r i t c h e s  are wired f o r  and equipped n i t h  D pick-up 

1 relay H. Thie r e l a y  is  used only rrhere the  t runke lead t o  secondary 
k I .  

l i n e  m f t c h e a ,  and i t e  funct ione are Aescribed ifi Section 2b. 
7 

L '  i I 
J 1 I *  

The l i c e  relay b a t t e r y  aupply f o r  each d iv is ion  of 25 I 

I 
l i n t  switches i e  furn ished  through a t h r e e  ampere fuse. A t h r e e  I 

I 
I L 

d e r a  f u s s  i s  a l s o  p r o r i d t d  in t h e  brrt tery supply l e s d  for errch I 

I 

makter ewitch. I 

k, vi ~ h e r i n g  Rtlaye. With each subgroup of ptimary l i n e  switchee t h e r e  
F, r.i r 

w i l l  be. provided, wben s p e c i f i e d ,  r e l a y  and neter equipnient f o r  ob- 
.i ' 

t a i c i n g  t h e  follorzing record: 

1. Tkre approximate t o t a l  number of calls 
or ig ina ted  i n  a primary l i n e  stti tch subgroup, 
with the exception of  tbose c a l l s  vliich are 
abandoned b e f o r e  the  cal3 i c g  l i n e  ie extended 
t o  a f i r a t  ~ e l e c t o r .  
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When spec i f i ed ,  reloy an8 rneter equipment w i i i  a l e o  bs 
! 
I provided f o r  each primary l i n e  switch subgroup t o  abta ln  0ith.r 

[ - one of tke following records:  
i 

2. The a p ~ r o x ~ a t e  nunber of tinies that a l l  
of t h e  trunke in  a primary subgroup becorne busy. 

3. The approximste nunber of delayed c a l l e  &nd 
r rong connectiona due t o  a l l  of the  t runke in  a 
primary eubgroup being buey. 

1 Referr ing t o  drawing No. 807-1, r e l a y  D and i t s  asaciciated 

peg count rneter ore used t o  'obtain the  record re fe r red  t o  &de2r hl'". 

If t h e  master switch i s  not in  not ion,  the  c los icg  of t h e  cohtac te  

u t  r e l a y  A *i~i rksponae t o  an o r i g i c a t i n g  c a l l  causes relay D t o  

opera te  f r o m  t h e  Open m a i c  b a t t e r y  supply. If the ~ a s t e r  s r i t o h  i s  

i n  motion when t h e  c a l l  i s  i n i t i a t e d ,  t h e  Open main b a t t e r y  supply 

i e  broken a t  relay E ,  and r e l a y  D w i l l  no t  bc enereized s ince  f t  

w i l l  no t  opera te  in  e e r i e s  with t he  2500-ob wicding of relay 0. 

Relay D w i l l  opera te ,  honever, aß eoon as the  master switch f ind6 
t 
1 an i d l e  t runk,  provided $he subecriber  Iniae not  i n  the  nean time 
i 
I abandoned the c a l l .  nelay D is made alow r e l e a s i ~ g  t o  eneure t h s  

I p o s i t i v e  operat ion o f  the  rsgister.  1 
Helay T and i t a  asaocia ted  utrucke-bu8ya rneter a r e  used t i5  

t I 
i '  o b t a i r  t h e  record refer red  t o  under H2fl. Relay T i s  e n e r ~ i z e d  ooes 1 
I 
, a pa th  t o  aupervisory groundwhenever re lay  C o r  r e l a y  G opera tes ,  I 

i 
1 1 

I and  relriains energized a s  long as t h e  n a s t e r  switch ie ir. moticn. I 

I 1 I 

I The contac t  apr ing  a t  r e l a y  T ,  howecer, is weightecl and a c t e  l i k ß  a 
I I 

I pendulu~r. when t h e  arniature of t he  r e l a y  impinges aga ics t  it. Ae a 1 
I i 

r e s u l t  t h e  contac ts  a r e  i c t e r m i t t e n t l y  opened a n d  closed duricg a 
I i 

A 

I b r i e f  i n t e r v a l  a f t n r  t h e  re loy  is  energized, and it is not until *e 
I 
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v i b m t i o n  of' t k e  s p r i n g  las  subsidad t h a t  t h e  contac t  beoonies 

ouff  icliemfly p o e i t i v e  t o  enable t h e  r e g i s t e r  to  operate.  Relay T 

i s  eo adjue ted  t h a t  t h e  e l a p s e d  tfrr.8 between i ts  opera t ian  an& t h e  

opera t iop  'of t h e  r e g i s t e r  i e  somewhat g r e a t e r  than the time required 

f o r  tbt matster switch t o  pass through one oomplete c y c l e  of i t s  

motiob. 

' , & .  
C L  Reaay 0 and i t a  aasobiated r e g i e t e r  ,marked "overflow 

w t p r n  on tkie drawing, ,a re  ueed t o  obtain t h e  record r a f e r r e d  t o  
1 I 

wider "3". If a c a l l  is o r i e i a a t e d  while the  maeter ewitch ie i n  

rnotion, relrty 0 w i l l  be  energized over sr path from ba t t exy  a t  

r e a l y  0, through t h e  winding of r e l a y  D, t h e  46-ohm winding of 

n&gnet B and t he  contac te  a t  r e l a y  A t o  e u p e r v l ~ o r y  ground. Relay 

0 ,  hgrever ,  is provided with a pendulux type contac t  spr ing,  a8 

previous ly  described i n  oonnec t i o n  with r e l a y  T ,  which delays the  

opera t ipn  of the  a~~oc i&bt t?d  meter. The re l ay  i s  s o  adjueted t h a t  

t h e  elapsed t i ~ e  betvreen i t s  o p e r ~ t i o n  and tCe opera t icn  of the  
r 
k meter, i e  equal  ta t he  average normal i n t e r v a l  between the removal 

k of a r e c e i v e r  from i ts  hook and the  transniission of t h e  f i rs t  d i a l  
1 
I 

puiee,  and w i t h  t h i a  a d  justment the neter w i l l  r eg is t .e r  approxixistely 

F t h e  am of t he  number of time6 t h a t  t h e  subacribere delay d ia l ing  
I 
I 

1. because of an abeence of d i a l  tone and tke  numbor o f  f a i l u r e s  t o  

I e s t a b l i a h  t h e  proper connection due t o  a aubooriber corntr,encing t o  
I 

I *  &i$l "before h i s  l i n e  has been extended t o  a f i rs t  s e l e c t o r .  
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Subecr ibe r t s  I ~ i n e  C i w u i t  l'yr>e Prbe.xy arid Seoondary 
+Une Swzttchesy 

- - 
Drawing No. 807-2 shows t h e  c i r c u i t  f o r  a subsc r ibe r ' s  3 1 

line p r o v i d d  wi th  primary and aecondary l i n e  switchee of t h e  1 
B 

plunger type and employing primary snd secondary niaster switches 

of  t h e  eolenoid type. The e s a e n t i ~ r l  func t ions  o f  th.e c i r c u i t  an& 
, . 

t h e  mrthod o f  wiring it at  the frames are the Borne 8.6 descr ibed 

under Divis ion  111, Sect ion  2a. 

Dpon t h e  removal o f  t h e  r ece ive r  from i t s  hook, r e l w  A 
1 

i a  actus.ted end t h e  BCO armntiire and plunger at magnet E a r e  

operated as deecribed under Division 111, Sect ion 2a. The following i 
c i r o u i t  condi t ions  a r e  es tab l i sked  when the  p r i m a r y  l i c e  awitch 4 

1 

bank c o n t a c t s  are closed by the plunger: 

1. The t i p  an8 r i n g  of  t h e  c a l l i n g  l i n e  are extended t o  t 

t h e  secondary l i n e  switch. 

2. Qround p o t e n t i a l  i a  placed on the  primsry master 

switch bank contactacorresponding t o  t h e  t runk se ized ,  c8,using 

the master  switch to  r o t a t e  t o  t h e  next  i d l e  trunk. 

3. Ground potentia.1 is placed on t h e  holding a i r e  b f  

the trunk. 

4. The 1200 o b  windins of megnet E i a  connected to  

tlie re le~ .ae  wire of t h e  trunk. 

The ground on t h e  h o l d i r g  viire cloaes E" pa th  from b a t t e r j  

a t  supervieory r e l ~ i y  U; t h h u g h  t h e  co:~t ; tc ts  C+, r e l a y s  V asid X, the 

18-ohm m d  34GO-ohm windings o f  r e l ey  H, the  contac ta  at 
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* 
Q, the winding o f  re7w K and t h e  con tac t s  e.nd 8 5 - o h  winding 

of magnet J t o  grcund. Relay R i s  e n e r g i z ~ d ,  shor t  c i r c u i t s  i t s  

3400-ohm winding, ~uid  then r e l a y  K and magnet J a re  also energized. 

The c l o s i n g  of t k e  con tac t s  a t  r e l a y  K places the holdirrg wire 

ground on t h e  r e l e c s e  wire, -tk:us conple t i rg  a pa th  through the  
i 
E LZ(j0-0hm nir,din& o f  2, holding the  pr imlry switch plunger 

operated u n t i l  the reles.se nrire i s  grounded from t h e  f i r s t  ee lec to r .  E 
The energizing o f  magnet J through i t s  86-ohm winding 

1 opera tes  i t s  associa ted  plunger and contaotn. The plunger is 
I 

heM i n  t h e  o p e r ~ t e d  p o s i t i o n  by t h e  85-ohm m d  1168-ob! c o i l s  of 

q n e t  J which are placed i n  a e r i e s  by t h e  ac t ion  o f  the  con tac t s  

et magnet J. The c los ing  o f  the  aecondary l i n e  switch bank 

con tac to  extends the subscr iber 'e  l f n e  a,nd the  relesse mire t o  
$ 

t h e  f i r s t  s e l e c t o r .  The operat2cn o f  the pulse  and r e l e ~ s e  re1q.s 

nt t h e  f i rs t  se lec to r ,  88 deecribed under Sect ion 2a, placea ground 

on the r e l e a s e  wire,  thus hola inq  t h e  primary l i n e  switoh plunger 

operated a . f ter  t h e  r e l ease  of r e l a y  K due t o  t he  actuatiorr o f  the 

contac-ts at magtnet 3. 

When the aecondary switch plunges, a path i s  completed 

from batter3;. a t  start relay W through the aecondrry maater swi'tch 

. .wipexs c;nd contactcl t o  ground a t  t h e  secondgry line switch bank 

contoc ts .  Relay W energizes  and a c i r c u i t  is completed from 

Q btättery at relay U through t h e  contac t  a t  relay V and the w i n d i ~ s  

of  r e l w e  N and P i n  p a r a l l e l  t o  ground e,t re lqy  Y. R e l q s  17 and P 
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Page 3 .  m &, 192Qb 

a r e  energired, t he  operct ion of re lay  P re ieas ing the  locking 

~ ' segment of the master switch and the  operation. of r e l w  N breaating 1 
1 

the open main brettery mapply c i r c u i t  ta t h e  secondary l i n e  switchas. 1 
I 

The energizing o f  relrty W, which s t a r t s  the  secondarcy 

master switch hunting f o r  rtn i d l e  trunk, a t  the  same time breaka 

the  e i r c u i t  through the winding of re lay  Q. If t h e  master ewitßh 

hunts  pas t  s e r e r a l  consecutively nunbered busy trunks, r e l w  W 

w i l l  hold up f o r  an appreciable l'ength of time, and re lay  Q m l l l  

r e l ea se  andeplace ground 1natee.d of ba t t e ry  po ten t i a l  on the  Open 
4 

main f eed t o  the secondary ewitchea. This placee ground on tbe  , . 4  
F 

hold 1% i d l  e trunks t h i s  

second.ary sub-group and on their master switch bank oontnote 

a t  the  prlmary switchea, ao t ha t  i f  there  a r e  any primary niaster 

switches d i rec t ing  t h e i r  plungers toward any o f '  the  i d l e  trunka 
. . 

leading t o  thls p a r t i c u l ~ . r  aeaondary sub-group, the  mn,i.eter awitches 

w i l l  be  moved t o  the  next idle trunk i n  order  t o  d i v e r t  t r a f f i c  

f o r  t h e  time being t o  other  secondary sub-eroups. The nwriber 

of oonsecutively numbered busy trunks over whioh the  secondary 

master ewktch must hunt before t h . i s  action, known a8 t he  *kick-offn, 

takes place, depends on hon quickly re lay  Q re leases  a f t e r  r e l q r  

W has been enersized, This f a c t o r  m e y  be varied by a l t e r i n g  the 

adjustment; of re lay  Q. 

m e n  t h e  secondary mast e r  ~ w i t c h  wiper reaches an ungrounded 

terminal, re lay  YI re leases  which, i n  turn, re leeaes  re lays  N snd P 

and energizea relw Q. This s tops the  me.ster switch a t  t he  i d l e  
. , 
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i *  B 
trunk an& ramovea t h e  ground on the Open main uupply, replaoing it 5" 

t w i t h  b a t t e r y  po ten t i a l .  

4 When t h e  eecondary marster rw-itch wiper6 reach the  tenninal.8 
iF 

C. f o r  t runk BQ. 1, the  guarding sp r ing  oontacte are cloeed by t r ipp ing  
B 
! arm "1" and when t h e  next  secondary l i n e  s r i t o h  plunges, t h e  operat ion 

C of relay W oavsee re l aya  M ,  i? and P t o  energiite. R818yld lock# up 
i 

meohanioally and c loses  a o i  r c u i t  thEough t h e  solenoid whioh r o t a t e s  

Wle master ewitch back t o  trunk No. 10. Relay M i e  then unletched 

by tripp$ng arni m l O * ,  t he  solenoid i 8  deenergiaed and t h e  m a ~ t e r  

ewitoh w i l l  ramain a t  trunk Ho. 1 0  i f  this t runk is i d i e ,  o r  i f  not ,  

w i l l  a t a r t  t o  hunt f o r  the next i d l e  one in  t h e  manner deecribed . 
i 

above. 

With t h e  re leaee  wire of each trunk leading  t o  a first  

s e l e c t o r  t h e r e  is aeeociated a chain r e l a y  which i r  energized 

i whenever i t e  t runk becomee buey. When a l l  of t h e  t runks i n  a sub- 

group of ten beaome buey, a pa th  i$ closed f ron b a t t e r y  at  etop re l ay  
i 
6 V through t h e  chain r e l a y  contac te  t o  ground at  the ohain r e l a y  f o r  
a 
5 trunk No. 1. Helay V e n e r ~ i a e e  and opens the  b a t t e r y  supply t o  
F 
I 
I rel3y P s o  t h a t  t h e  secondary maeter ea i toh  cannot continue t o  OS- 
I 
I. c i l l a t e  + h i l e  all of i ts  t runks  remain buey. A i  aoon ae s t runk ie 
I 

1 f r e e d ,  however, t h e  chain c i r c u i t  i e  broken, re lay  V re leases  csnd t h e  
i 
I, s a e t e r  ewitch e t a r t s  to hunt in  the usual  m a n e r  for t he  i d l e  trunk. 
I 

I In t h i a  connection it niay be noted t h a t  t h e  primary 
1 

I master swttch c i r c u i t  is arranged ao t h a t  when a l l  t e n  of t h e  t runke 
I 

I i n  a eub-group from primary t o  aecondary l i n e  svi tohea become busy, 
I 

I Ohe primary master av i toh  cont inues t o  o s c i l l a t e  u n t i l  a tmink i e  
I 
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re leased .  AB may b e  eeen from t h e  diecueeion given under Diviaion W ,  

Sec t ione  1 and 2a, t h e  Mall-trunka-busy* oondition ehould not occur 

f r e q u e n t l y  a t  primary boarda, vhereas t h i e  condifion 18 of more 1 
common occurrence a t  secondary boarde. Ae a r e e u l t ,  t h e  primary 

niaster awitch c i r c u i t  cur rent  dra in  and t h e  wear on t h e  primary 

maeter  en i t ches  due t o  all- buey primary aub-groupe i s  no t  excceaive 
5 

wi th  t h e  arrangement employed, r h i l e  at  eecondary boarde it has  

been poss ib le  t o  recluce ma te r i a l ly  t h e  current  drain and t h e  wear 

on the n a e t e r  switchee by avoiding,  as deacribed above, a cont inual  

o a c i l l a t i o n  during the  Nall-trunks-buayn period.  I 
;' 

When a l l  except one of a eub-group of trunke from a 

secondary board t o  f i r a t  ae lec to re  a r e  busy, the-maeter  switch ! 
1 

r i g e r  i e r  on t h e  ungrounded terminal  of the  i d l e  t runk and r e l a y  W 1 
ie i n  t h e  releaeed poei t ion.  When t h i e  t runk is aeized,  re laye  V 

and W a r e  operated,  but  r e l ay  Q,  being alow-re,leaaing, i a  r,ot de- 
! 
1 
1 

r :, 
energized  immediately and f o r  an i n s t a n t  t h e  ground a t  t h e  contac te  

1 

I o f  r e l a y  V i e  placed on t h e  contac t  of pick-up r e l e y  H through t h e  
I 

1 .  

1 c o n t a c t a  of r e l a y  Q and t h e  t e e t  pick-up keys and k n i f e  switch.  
t 

1 Thie ground i s  placed on t h e  R re laye  of a l l  primary rnsster ewitches '  1 
i 

i n  t h e  p a r t i c u l a r  regular  , CO& ine,d ,or  p a r t i a l  group concerned ( eee t 

1 

'Div. I V ,  Sect ione 2a and 20) .  and t h e  following a c t i o n  takea p lace  f 
* ,  1 

at a l l  of these  primary maeter switchee: Relay H is energized, c u t e  : 

I - . - 
o f f  t h e  ground coming from r e l a y  V and locke i t e e l f  up by  c p p l e t i n g  

1 
i 

a path  through i ts  oun contacte  and those of r e l a y  G t o  eupervisory 
j .  

ground. Relay H a l s o  c loses  a c i r c u i t  from b a t t e r y  a t  re l ay  F t o  

supervioory ground. Relay F energizes  a n d  the  maeter a a i t c h  i e  
.i 

3 
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:," . 
5 

r o t a t e d  W .  I *  t o  t runk No. 1. The guarding spr ing  contac te  a r o  then 

alosed and t h e  path through r e l a y  G i a  completed t o  ground by  way 

of t h e  contac ta  a t  r e l a y  H.  Relay G energiees ,  completes t h e  c i r -  1 
o u i t e  tkrough t h e  eolenoid  and tkrough relaye P and E, and releaaea 

r e l a y  H. The maeter switch i e  thue ro ta ted  back t o  t runk No. 10, 

1 diereupon r e l a y  G Oe unllached and t h e  s r i t c h  remains a t  trunk No. 10 
I 

or commencea t o  eeek an i d l e  t r u n k . i n  the  usual manner. - * 

J 
F i 
i 

1 Thie sweeping movement o f  a l l  the  primary maeter s w i  tchee 

1 r h i c h  takee p lace  rhen t h e  t runk sub-group of an aeeociated secondary 
P 
F 

niamter s a i t c h  becomes al l -buey is known ae the  *pick-upn. The need 
1 

f f o r  the  *pick-up* f e a t u r e  may be seen by considesing th6 following 

t y p i c a l  caae: Refer t o  draving No. 807-11 i n  Div. I V ,  Sec. 2a. A 

aubecr iber ,  whoee l i n e  ewitch i e  In sub-group A, i n i t i a t e e  a c a l l ,  u i d  
F 

I. h l ~  l i n e  is  e r i t c h e d  t o  t h e  trunk leading  t o  secondary switch sub- 
*: 

group f ,  end then is connected over one of the  t runks in sub-groupe 
I 

, ft to a f i r a t  e e l e c t o r .  The c a l l  i e  conpleted, t h e  p a r t i e e  hang up, 

and t h e  primary l i n e  ewitch plunger r ee to res ,  b u t ,  ae i n  p r a c t i c a l l y  

a l l  oases ,  is  not immediately engaged by i t s  maeter ewitch bar. Aesume 

I t h a t  before  t h e  mamter switch ro ta tee  past  this plunger and pick. it 
I 

i up, t he  eame subsc r ibe r  i n i t i a t e e  another c a l l .  H i s  line w i l l  be ex- 

tended over t h e  t runk ueed on t h e  f i r e t  c a l l  t o  eecondary switch sub- t 
I group f .  In t h e  i n t e r v a l  betrzeen t h e  t e r m i ~ a t i o n  of the  f i r e t  c a l l  and 4 

" i l  * 
i i 4 ' the o r i g i n a t i o n  of t h e  second one, honever, secondary t a n k  sub-group ! 
I I 

I f' may have becone all-bUay due t o  t r a f f i c  having been routed through 1 
4 

1 it f r o n  o t h e r  primary sub-groups o f  switchee, and on the  second c n l l  
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the building up of the  connection between the ca l l i ng  subecriber 

and a f i r e t  se lec tor  would, i n  such a caee, be obatructed at 

secondary sub-group f'. 

In  order t o  prevent such a oondition, aia soon as any 

aecondary sub-group of trugiks, such as f' , becames all-burry, thr, 

npick-upH takea glace, an6 a l l  primary master awitches aseoo iated 

with t h e  all-busy secoqdary sub-group m e  rotated a s  described pre- 

viously, picking up a l l  releaaed but uneogaged plmgers .  A pluager 

under the control  of i t s  master switoh oannot plunge in to  a trurik 

leading to  an all-bupy sd'eondary sub-group, bacauise as soon as 

secocdary trunk sub-group f', f o r  amngle, becomers a11-busy, arll o i  

the i d l e  trunka incoming to  aecondary m i t c h  eub-group f a re  mads  

t o  t e s t  busy a t  t h e i r  respective primary sub-groups, so that the 

primary master switchee w i l l  hunt past  them. Thie i e  accompliPrnd 

aa f0llow43; 

When a l l  trunka i n  ~i secondasy sub-group become bueg, the 

recondary master switch, as described above, r-ine oppomite ehe 

last trunk made busy, the master switch bank contact of which is 

grounded i n  tbe umai manner. Helay W is  thue held operated and 

when re lay Q re leases ,  ground potent ia l  1s placed on the Open main 

mpply which, i n  turn, glaeee ground on the  holding wiretr of a l l  

trunke terminating a t  the par t icu la r  secondguy l i n e  m i t e h  group i n  

quastion. The primary master  switch bank contacts  of these tru-8 

are thus  grounded so f h a t  the trunks w i l l  t e s t  busy a t  the  primary 

boeda .  T h e  re la t ione  beCween th is  c i r c u i t  arrmgement, the 
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n p i a s - a p l ' f e a t u r e  ahd t h e  t runking  scheme ueed between prirnary and 

secanda* l i n e  ewitch sub-groupe a r e  discuseed under Division IV, 

8eot ion  2a. 

In order t h a t  t h e  pick-up may take place a t  all of t h e  I 
I 

primsry mauter switchee in  a group when any one o f  t h e  assooia ted  

seffsnbary subgroups of t runks b ecomee al l- busy , t h e  pick-up leade  
q 

from a&l of t h e  H anti Q, r e l ays  in  a group a r e  oonneo ted  together .  3 1 
b I 
i 

A .&as~tinued ground on any one of these  l e a d s ,  however, w i l l  oauee t h e  3 1 
i 1 

piolk-up t o  take p lace  repeatedly and w i l l  prevent eny of the sub- 1 l  
; I 

s c r i b e r s '  linem involved frobi reaching a f irst  s e l e c t o r  u n t i l  t h e  

&rouhd is removed. To expedi te  t h e  work of looa t ing  and removing 

~ ~ 3 8  a ground, t h e  pick-up leada are oonnected together  through a 

seriw ef tea* keye, and a k n i f e  switch,  which are,mounted at r tert SI 
i I 
I 

~b&-up panel at t h e  primary l i n e  snitchboards.  If a pick-up lead  11 

becomes grounded, t h e  k n i f e  switch i e  opened t o  deterrnine whether d 
I 

g m d  - j e  on a primary os a eeoandary l ead ,  arid then t h e  priniary 1 11 
o r  seicwdary test keys a r e  operated t o  l o c a t e  t h e  t rouble .  A 4 

1 I 

repcyste t e e t  key i e  provided f o r  each pick-up l e a d ,  and t h e  c i r c u i t  i I 
I 

i r r  s~ arranged t h a t  when a key is operated the  cor~aspond ing  pick- I 
I 

U* baad 1s dirconnected from t h e  o the r  plok-up l eads ,  m d  the  l a t t e r  I 
I 

are oiannectad t o  b a t t e r y  through a buzzer. Therefore,  if a ground I 

eac+sts, the buzzer will eound rhen t h e  key f o r  an arngrounded lead  

$8 ppprated,  but  w i l l  not sound when t h e  key f o r  the gxounded lead 

is? opergted. 
J 

A t  t h e  terminat ion of a c a l l  t h e  ground on t h e  re leaee  

r i r e  is removed when t h e  connector or  repeater  re leasea ,  as de- I !t 

sc r ibed  under Div. 111, S e c t i m  2a. The removal of t h i s  ground re- 

2 
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lease8 magnet B,  t h u s  r ea to r ing  the  primary l i n e  ewitch plungrrr„a@d 
. , 

removee ground from t h e  lower rnaster switch bank contac t .  'Whefi %be 

primary l i n e  awitch bank contac te  Open, ground is removed from the 

upper primary maeter switczh bank contac t  and from tkie holding wire. 

Magnet J then re leaeee ,  t h e  secondary line ~ w i t c h  plunger r e s t o r e e  

and gmund ii removed from t h e  secondary aaster switch bank contacts .  

The operation of the  metering re l ays  and r e g i s t e r e  

a saoc ia ted  w i t h  the primary l i n e  switches i e  t h e  eame a e  deecribad 

under Div. 111, Sect  ion 3a. 
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d&!$berce U n e  Oircuit with Plunger Type Lins Switohee, A r m g a b  
assage R q ~ i s t e r  Semic~&2 

Drawing lo. 807-3 shows a subscriberte l i n e  cixcuit  

arovided ~ v i t h  glunger type l i n e  ewitohee and solenoid type giaster 

nvitches w d  arranged f o r  meesage regiater  servioe. 

When a a a l 1  i s  i n i t i a t e d  the grfmary lina swftch plunges 

i n  the usual manner and the primarg l i n e  switoh bank oontacts, i n  

ozoaing, carnplete a path f rom battery a t  relay X thraugh i t s  B,?-- 

okna winding zsld through the winding of regieter  Z t o  ground, Relryl 

X operates but reg is te r  Z does not, oming t o  the 2,700-okmr reeistanoe 

i n  ser iee  with it. The oLoeing of the oontaots at r e l w  X plaoes 

ground on the holding wire, oausing the pritnary nastsr switch to  

I ro ta t e  and the  secondary l i n e  ewitch to  plunge. 

When ground potent ia l  ie plaoed on the release wire 

throügh the operation of relay K a path is cmpleted from bat te ry  

a t  reby Y through i t s  1300-ohm ninding to  the release wire growd, 

.arid this closed path i e  maintained a f t e r  relay X releasaa by 

ground oamring sucoessively f m  the aelectore and the conneotor 

o r  regeater as the connection is built up, The current t h r o w  

the 1,300-oh ninding of relay Y, however, doee not cause the Opera- 

t ion  of t U a  relay. 

When the mrbscriberto l i n e  i e  extended to  the firmt 

eeleotor, current i s  eent out over the l i n e  fron battery a t  pulse 

relay A (Dwg. So. 8 0 7 4 )  and as the connection i e  b u i l t  up the 

~ubecr iberca l i n e  current is furnished i n  turn through the pulse 

relays at the different  selectors and f ina l ly  through a relay 
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at the  comector if the  c a l l  is l o c s l  t o  the or ig ina t ing  o f f i c e  

o r  by the  repeater  i n  the  caee of an inter-off ice c g l l ,  T he 

current  f lowins over the  subscriberrs loop  passes throllgh the 

ll-1/2-ob winding of re lay  Y but  i n  such a di rec t ion  ae t W s e t  

up a magneto-motive fo rce  opposing t h a t  creirted by the current  

through the. 1,300-okrmz winding, and re lay  Y is not operated. 

Whether o r  not r eg i s t e r  Z w i l l  operate vrhen the ca l led  

par ty  aaswers depends on the c i r c u i t  arrangement employed a t  tne  

connector, A s  described i n  Division 111, under the  seotione 

covering connector c i r cu i t s ,  connectors used t o  serve l i n e s  c a l l s  

t o  which a r e  charged fo r ,  a re  arrsunged t o  reverse the d i rec t ion  

of tTno current  tlwough the ca l l i ng  partyrß loop when the  oalled 

pa r ty  answers, the reveratzl being effected through tine medium of 

the repeater  i n  tiie case of an i n t e m f f i c e  c a l l ,  Vdhere incaaning 

service  t o  a l i a e  i s  free, t h i a  l i n e  i s  aemed by connectors 

that do not reverse the  ourrent through the  c e l i n g  subscr iber ts  

loop when ttle ca l led  par ty  anawers, Similarly, on a c : U  from a 

message r a t e  l i n e  to  an operator, conpleted to  her  posi t ion from 

a se l ec to r  l eve l ,  no current  reversal  trikes place vhen the 

Zf, when the ca l led  par ty  answers, the current  throu@ 
I 
I the  ca l l i ng  p a r t y t s  loop is reversed, the directio;? of the magneto- 
I 
I motive force  groduced by the  current  through the  11-l/2 ohm rrinding 

I of relzy Y i s  a l so  reversed and the combined forces  set up by the 
I 

I cur ren ts  through the 11-1/2-0& and 1,300-oh c o i l s  operate re lay  Y, 
I 

(I 

TCI Library: www.telephonecollectors.info



~ h e '  ~ o n t ~ ~ t .  01 reiw Y, i n  oiosing, slnint out i t s  i i - i / 2 - 0 1 ~ ~  

nitlding, thus balancing the t a l k i n g  pair ,  and preventing re1a.y Y 

f r o a  releasirig i f  the currant is agrtin reversed. The relay is 

held operated by the current through i ts  1,300-tjbm winding. Th8 

operation of relw Y a l s o  campletes a path from battery through the 

100-o)rn minding of re1e.y X and the reg is te r  Z t o  ground, !Ehe 100- 

o h  and 2,700-ohm windinge of relay X i n  parallel vrith one another 

arid i n  ser iea  with r eg i s t e r  Z permit the l s l t ter  t o  operate. 

I f ,  when the c ~ l l e d  party answers, tlie current lhrough 

L the ca l l ing  partyae loop i s  not reversed, t h e  contacts of relay Y 
i a re  not  closed a~ld consequenlly regieter Z is not operated. T U  

uonversatioa ie held through the 11-l/2-ohzn winding of relay Y i n  
I parallel v r i t h  i ts 32-olnn non-induotive winding, 
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Regular Se leo to r  C i m u i t :  
ir 

7 '1 
The funct ione of t h i s  c i r c u i t  are- 

(1) To reeipond t o  t h e  s e r i e s  o f  pulse8 from the dial so 
a e  t o  s t e p  the  bruehes up t o  the  required l e v e l  an4 : P  

around t o  an i d l e  t runk in  t h i a  l e v e l  i f  t h e r e  be any. 

( 2) If the re  be no i d l e  t runk i n  that l e v e l  t o  send back 
a e u i t a b l e  tone t o  t h e  aubacriber. - P 

(3) If an i d l e  t runk i e  a r a i l a b l e  t o  connect t h e  @ubeoribegpe . 
l i n e  t o  t h a t  t runk and t o  c l e a s  the  l i n e  of br idgeb 
appara t u s  . 

( 4 )  To provide f o r  the  r e l e a s e  of the  s e l e c t o r  a t  Wle ter- J ., 
mination of t h e  sall .  

4 

The following c i r c u i t  desoript ion is appl icable  t o  sll 

r e g u l a r  ee leo to r s ,  whether f i r e t ,  aeoond, th i rd  o r  f o u r t h  in  t h e  
. . 

t r a i n ,  except t h a t  f i r e t  se l eo to re  a r e  provided w i t h  a d i a l  tono 
T 

as deacribed he re ina f t e r .  The c l r o u i t  descr ip t ion  a l s o  app l i ee  t o  
I 

s e l e c t o r e ,  o t h e r  than t o l l  s e l e c t o r s ,  used f o r  handling epec ia l  

Serv ice  c a l l e .  The speoia l  c i r c u i t a  required f o r  t o l l  a s l e c t o r a ,  

t e e t  d i s t r i b u t o r  s e l e c t o r i  and t h e  l i k e  are deecribed under separa te  

headings . 
*;I 

The s e l e o t o r  o i r c u i t  1s ehown on Drawing No. 807-4. When 

the r d l o a t o r  i n  sekaed pulee rrray *Am l e  operated through a s i r c d t  ' 

f rom bat t e s y  a t  r e l a y  *Au ,  through t h e  contao ts at relay UD*, througb 3 
, . .rt  r 1 

t h e  l i n e  swltchee,  over the  subecr iber rs  loop and through t h e  contaote  

of spr inge  J t o  ground. mie Operation of re lay  *Au cloees a path 
4. . i 

from =in b a t t e r y  supply through a lew reaiotance supervieory re l ay  
4 

( n o t  shom) , through t h e  winding of r e l ease  r e l a y  MB* and t h e  con- 1 

t a o t s  of re laye  *AY and *P t o  ground at re l ay  *D*. Thia operatgri 9 
4 
1 

r e l a y  "BN,  which pla'cee ground po ten t i a l  on the  re leeee  wire and holde 5 
i 

I " 

L.. , -__ I - 1 1 - . ,  
- - - - - - - 
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q + 

i 

F the l i n e  rwitchee and t h e  preceding e e l e c t o r s ,  if any, i n  t h e  operated 

pos i t ion .  

A t  t h e  f i r e t  break of t h e  pulse  eprings a t  t h e  d i a l ,  

t h e  a u b s a r i b e r ~ r  loop  i s  momentarily opened and pulse r e l a y  *An 

ie r e l eased ,  b u t  r e l eaee  r e l a y  "Bn, being slow retleasing, remaine 

operated,  s o  that f o r  an i n s t a n t  a path 1s oompleted from b a t t e r y  

a t  v a r t i o a l  magnet aBa, through ee r i ea  r e l a y  a C W ,  t h e  contaote  of 

r e l a y s  *Ba,  and *Dn t o  ground a t  r e l a y  MDa. Magnet "FM ie 

energised,  moving t h e  s e l e o t o r  s h a f t  and bruahes up one s t e p ,  and 
I 

' t h e  off-normal spr inge  *ONu a r e  closed. Relay *C*  1s a l s o  energized 1 
i 

I 

an4 i t a  contaote  c loae  a path from b a t t e r y  at  i n t e r r u p t e r  r e l a y  *E*, J 
1 

through t h e  oontacte  on springa "ON* an& the  contacta  on r e l a y  *C* 

t o  ground at  r e l a y  *Bu. Relay #Ea is energiaed, and locke i t e e l f  

up through epr ings  rONn, t h e  contaots  of r o t a r y  magnet nGn, end the 

oontaote  of  r e l ays  WEM and "D* t o  ground at  re l ay  UD*. 

An i n s t a n t  l a t e r  the pulse  spr inge a t  t h e  d i a l  01068 

again and r e l a y  *An operatee,  thus  breaking t h e  c i r o u i t  through 

magnet "FH and r e l a y  M C n .  Magnet "Fa re leasee  prepara tory  t o  
I 

moving t h e  e h a f t  up another  s t e p  i f  raquired.  T f  the oloeing of 

! t h e  d i a l  pu l se  rp r ings  1. only momentary, r e l a y  * C a ,  bring a l o r  
I 
I r e l eae ing ,  w i l l  not  r e s t o r e  and at  the next break of t h e  gulee 
1 
I 
I oon t sc t s  r e l a y  "An w i l l  again r e l ease  -arid magnet aPa w i l l  mooe 
I 
I 
I 
I 

the shaft up another  otep. Thie aot ion  1s continued during the 
1 

/ r r t u r n  movenient o f  t h e  d i a l ,  r e l a y  i n t e n n i t t e n t l y  operat ing 
I 

) and deenergizing,  magnet "Fa ao tua t ing  t h e  eha f t  a t  oaeh Break of 
I 

I 

TCI Library: www.telephonecollectors.info



o N * 4 0  * 4 

' I -  8 o d  (0.2 5. 

n$  

TCI Library: www.telephonecollectors.info



the d i a l  pulse contaots and reliyrs %U, #Ca an& rsanaining 

energizdd. 

If the d i a l  pulse contacta remain closed f o r  m o r s  t2mn 

WI ins tant ,  however, as w i l l  be the oaae when the dictl ha8 mttizn&ti 

t o  normal, relay *A' 1s held operttted f o r  a suff i c i e n t  length af time 

t o  permit relay to  relsase. The release of relay does not 

deenergize relay TE@, however, since the l a t t e r  i t ,  lookeb up ar 

described above. When relay "C@ releaaea a path i e  oompl~ted fran 

ba t te ry  ttt rotary magnet @Ga through the contacte a t  relays r S m ,  

an& "Ba to ground a t  relq @B@, Yagnet 'G* i s  energissd arid 

ro ta t e s  the brushes to  the first se t  of t e m i n a l s  i n  the l ere l  f o  

which they ha.Ve been raised. Magnet @V, ,in operating, also opens 

i t a  contacta, braaking the c i r c u i t  over vhich relay @Ea i s  looked 

uy and relay Y&* releases. Relw NE" i n  releasing b r e a s  the  

c i r c u i t  through relay "Ga and the l a t t e r  restores. 

The action whioh now takes place depends on whsther d r  not 

tlle pr ivate  t e m i n a l  to which the pr ivate  wiper has been rbtated *&B 

grounded. 

Aesme f i r s t  %hat the bnxshes W e  been rotated to aa 

i d l e  trunk, The relesse wire t o  the pr ivate  terminal of this tnurk 

w i l l  be open. A path may ̂ be traced f ron battery a t  r e l w  @Ea, 

through springs @ON@, the contacb of magnet Wm, the orinding o f  , , 

r e l w  HDm, the contacta on springs 'Ja an8 tha cont~=cta  of =lag 

*Ba t o  ground at relay Relay #Da ogeratas bat relay *Ba 

remains &operated due t o  the 1300-ob res i s tmoe  of r e l q  

i n  se r i e s  w i t h  it. The contacts of relay W i n  closing; 4iirtMM!i 
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9 the ta lking p a i r  through t o  the brushea aad t o  the trunk selected, 

k and a lso  break the circui  t through thewitlding of relay *Au whioh 

k in ssetor ing releaaer r e l w  R e l a g  *B#,, by v i r tue  of i ts  

I sjow release feature, keepo the releese wire grounded u n t i l  the 

$e&aare r e l w  at the next selector, o r  a t  the repeater o r  conneotor, 

hae t h e  t o  operate, The opera%ion of the release relay at the 

next switch eends ground back over the release wire t o  the pr ivate  

wiper8, and t h i a  ground i s  i n  tarn placed on the release wire 

leading to  the  preceding switch through the contacts of relay @Du, 

*Ws holding relay and the preceding switahes i n  the operated 

post tqon, 

Blhen the contacts on spring8 NON@ were closed at the f i rs t  

v e r t i o a l  movesrent of the aelector ahaft the release magnet *Ha 

worild have been operated and the a W t  restored t o  normal a t  the 

f i r s t  eubsequent relenae of relay *Am were it  not f o r  the f a o t  

tihat relay i s  held operated oontinuousiy u n t i l  i t e  release, 

whioh l a  c&sed by the  operation of r e l w  @DU. When relay *Ba 

releases it is s t i l l  neceasary to  keep the c i r c u i t  through magnet 

"II" wen and this $8 acooenplished by $he opeaing of the relesse 

uirouit oontcote a t  relay UDa. 

If the first se t  of t emina le  t o  which the selector  

brurshe~ have been rotnted amthe t emina i s  of a t w k  whioh has 

begn n;etde busy at  s m e  other aelector, the pr ivate  tenninal of the 

aet w i l l  be grounded, In this oaee a path may be traoed from 

battexy a t  relay aE*, through spring8 W C X N " ,  the contacts of magnet 

m&w rzad the contacts of relay WDa t o  ground a t  the pr ivate  wiper, 
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I 
I 

I 
I Relay @Ea operates and magnet aG@ i s  again energized over a oirmit 
I 
I 

passing through the contacts of relaye -@, @Ca, and 'Ba t o  grau* 
I 

I 

I at relay @Bae Relay #Da reuaains unoperated eince one-side of i t e  
I 
I 
I winding i e  grounded on the releaae w i r e  through springs .Ja, while 

the other eide of i ts  winding i e  grounded at  the pr lvafs  wiper 
I 

I through i ts  own contacts. The operation of magnet @G@ ro ta tee  the 
I 
I ahaft and brushes t o  the next s e t  of tenninals and also releaaes 
I 
I 
I re lay Q* which i n  reetoring deenergizes r+mgnet W@ as before. 
I This cycle of operations is repeated u n t i l  the pr iva te  wiper rsacher, 
I 
I 

* 
i 

1 an ungrounded terminal, when relay will renrain deenergizsd, 
I 

stopping the rotat ion of the brushes, and reley @Da w i l l  operats, 

as described befora, 

If all of the tnrnks i n  the l eve l  a r e  busy, the brushsa, 

a f t e r  having reached the  10th  set  of t e m i m l s ,  a re  rotated one stw 
further ,  whereupon springs VU a r e  actuated by a cam on the seleator  

shaf t. The operation of springs rmovea the regular ground 

f rox the winding of relay BA' , replacing it w i t h  another ground 
I 

k 1  upon which is auperimposed a buey-back tone tohioh is  thue maüe 

audible t o  the c d l i n g  subecriber. When the shaf t  i s  i n  the 11th 

I rotary posit ion the pr iva te  wiper lead i s  open and i n  order to  

i prevent the operation of relay "Da the c i r cu i t  through i t e  winding 

1 is  broken at springa @J@, It i s  necessary t o  keeg relay "D@ 

deenergized and relaya @Am and *Ba ogerated i n  order t o  tranamit 
I 

1 the busy-back tone t o  the subscriber. 
3 
4 

I i 

When the cul l ing party reotores the receiver at the 
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termination of the c a l l  the ground is  reunoved from the release 

wir8 and re lay  @Da releases,  This caanpletes a c i r c u i t  through 

i e l e a s e  magnet *Ha, the contacts  of springs aON@, the contaote 

at relaye WB@, "Am, and "@ t o  ground a t  r e l w  @Da, Magnet @H@ 

energizes and operates  the  double-dog, p e m i t t i n g  the  se lec tor  
% 

shaft t o  r e s to re  t o  nonnal posi t ion.  

D i a 1  Tone: 

Aa mentioned under Division 11, Seotion 3-c, a d i s t i no t ive  

tone lhnown as a d i a l  tone 18 applied t o  a oa l l ing  l i n e  as soon as it 

has eeized a first seleotor ,  i n  order  t o  no t i fy  the subscriber that 

he nay proceed w i t h  t h e  d ia l ing ,  On first eeleotors ,  therefore, I 

3 
the winding of the  pulse  re lay  i s  car r ied  t o  a ground upon mhioh 

the  d i a l  tone i s  superinposed by means of an induction co i l ,  as 

noted on Dravfing No, 807-4, When the se l ec to r  i s  seized t h i a  tone, 

being i n  s e r i e s  ilrith the l i n e ,  becomes audible t o  the subscriber. 

If the  s e l ec to r  f i n d s  an i d l e  tmnk,  the  d i a l  tone i s  remroved by 

I the operatiw of re lay  @Da, or, i n  oase no id le  tnmk 1s found, 

by the operation of springs @Ja. 
I 

I I .  
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Repeater Circuit  afor On&.JpIay Inter-Office T&@: 

Drawing No, 807-5 shows the c i r cu i t  of  the reperzter usbd 

i n  one-wsy inter- office trunks f o r  reducing the numiber of wires In 

the  trunk frm three t o  ttro, f o r  repeating the d f a l  pulses t o  the 

ewitches ahead and f o r  providing the proper automatic mpervisory 

featuresover the tmo-tvire trunk, It i s  also advanta~;eous to  8Uppl.p 

current f rom the 

I When the ca l l ing  partyrs l i ~ e  i s  extended to  the repeater, 

I current  flows f ron battery a t  pulse relay @Am through the contscts 

of relay "Du, over the subscri 'oer~s loop to  gro9-d at relay *AU, 

The l a t t e r  energizes and relay is operated through the contacts 

of ' relay @ A l  to ground. 
I 

I T h e  elosing of the contacts a t  relay uB* plaoes ground 

I 
I 

p o t en t i a l  on the release wkre, thus holding the switches behind in 
I 

the operated position. The operation of relay "Ba a lso  campletis a 

path  f ron bs t te ry  at relay "FM throu* i t a  1,900-ob winding t o  graund 

at relay aBa, but relay *BW i s  not operated over t h i s  circui t .  

The Operation of r e l w  NB" furthennore closes a bridge 

across the tmnk leading t o  the switch ahead, the bridged path 

prtssing throum the contacta of relay the 60-ohm winding of 

rel* V@, the contacts of relay md the 250-ahn wiading of 

reley YEN. This p e m i t s  the pulse and release relays a t  the ewitoh 

jhead t o  operate i n  the usual mcjlner end c2.180 ccvuaes relay "Ea t o  

operate, the contacts of whiuh are i n  a chain relay c i r cu i t  uaed 

f o r  indicating when n l l  of a sub-group of outgoing trunks are busy, Z 

. i' 
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The cloaing of the bridged pa tb  through relay "Fw doea not .orur;oe 

tWs reiay to  opcrate, as the aurrents i n  the two windings a re  in 

oppoeition, 

A t  the f i r s t  mornentary ogening of the oal l ing eub- 

scr iberss  loop c i r cu i  t a t  the  d ia l ,  r e l q  "Aa releases and causes 

the Operation of relay through the oontacts of relay W B W  whioh 

ramains energized. The actuation of the contacts a t  relay "C* opens 

the bridged path through the windings of relay and nlla m d  

colngletes a path from one side of the trunk to  the azmature of 1 
relay @A@, Since the l a t t e r  Ws  released the bridge aoroes the 

trunk i s  broken and the pulse relay at the switoh ahead 1s released, . 

An inetant  l z t e r ,  when the d i a l  pulse contacts are momentarily cloaed, 

1 . - relay .Am energizes, but relay being s l o w  releasing. remaina 

opamted, The bridge acroes the trunk 1s thus cloaed through tim 

corlttM?ts of relay and . In  this way the contaots of relay 

@Am, i n  responding t o  tl:e d i e 1  pulses, intermittingly Open ead cloae 

t l ~ e  trunk bridge arid therefore repeat the pulse8 t o  the next mitch.  

During the return movenent of the dial ,  the o b i n  relay c i r cu i t  f o r  

the trunk i s  held closed by the aontacts a t  r e l q  "C" instead of 

by those a t  relay W-en the d i a i  returns t o  n o m - 1  position, 

relzy HAw i 6  held operated f o r  a auffioient  length of time t o  pennit 

relay W C W  t o  releose, thv.8 re-estitbliehing the t m &  bridge throudi. 

r e l q g  "8" and 

A i 1  subsequent ser ies  of pulaea from the dit1.1 nre repeated 

I suceessively t o  the sutitches chead i n  the szrne nenner. The operation 
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ef Che repeater then dqends  on whether o r  not the bat tery Wppiy 

t o  the repaater from the switchea ahead i s  reversed nhen the 6allek 
- 

party ansvlers, aa df oou8sed under Divisf on 111, Section 2-0. If 

the battery i s  reversed, the current  through the 60-ohn minding of 

relay "Ba w i l l  be rerersed Md w i l l  asside that passing thraria i t r  

1,900-okan rrinciing, nnd re lap "Fa w i l l  be csperated. The closing of 

the contacts a t  r e l ~ g  @Ba places g r m d  potent ia l  on the vrinding 

of relay wDU which, i n  operating, reverses the trnnamitter ba%texy 

on the trunk lesding t o  the mitches  behind and t o  the aa l l ing  

station. 

When specif ied, the condensers shown dotted on the dmo#5,hg I 
are provided, arid a re  so wiqed a8 to  be placed in multiple y f t h  o3ne 

regulzr condensera vihen re1s.y operates, i n  order t o  reduoe lthe 

t renmiss ion  108s through the c i rcu i t .  The c i ruu i t  1s ar r i iged  i n  1 
such a manner timt the extm condensers a re  not connecteQ durkng tbe 

diuling period in order thpt ati Che time of the breaic of the dldi 

pulse spring$ the condenrer ch&rgs end discharge w i l l  not be so 

great as t o  prevent tkre release of r e l ~ y  i 
The Operation of relay @Da also cbngee  the patii of ? t b  

bridge c i r c u i t  across the truak by placing the 750-o2mi rrindin$ of 

relay WIEN i n  se r i e s  ~ i i t h  i ts 260-o)am winding. Thie increaeee the 

inlpedance of the bridged path to  voioe a r r e n t s  cad decresses the 

transmissihn loss  h t e  t o  the bridga. ' 

The cloeing of the contacts e,t relay WFw, besides 6perating 

re1a.y Qa, plnoes n shunt around the pulse contacts of relay BAN 
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I 

az14~slso &round the bridge c i r m i t  contaots , ~ f  ralay *Ca. T U B  %er . . 

to inmre t he t  the c i r c u i t  t o  the switoh &bad v t l l l  not be interrupted - .  
i n  w s e  relay @Am i s  de-energized by a dißoharge f r o m  the condenners 

at,the time bettery is reversed o r  by B. movement of the cnl l ing 

subscriberis d i a l  after the c d l e d  p@.rty has anrju~ered, 

If when the oalled party anavters, the battery to the 
I .  

k 5 
repeatsr  from the sriitchas ahead does not reverse, the currents 

thx- the 60-oh  nnd 1800-ob vziniiings of relay *Fn will renain 

I 
i n  oppo;sition  ab relay *P* nill not operate. R e l ~ y  "DY w i l l  

b 
therefore not be operated and the 750-oh coil of relay @Zn will 

F n ~ t  be iatroduoed in to  the Bridge acroes the trunk, The extra 

sondrrnsers, if Inata.ilea, n i l l  a l s o  not be utilized. on suoh a 

When the c ~ l l i n g  party reatores the recefver, tha l ine  
I 
t 

i s  og-sned 8nd r e l w  HA" releases, whereupon relbys @Bn a.nd re- 

1 
1)  

B~OIPU. The release of reley ranovea ground gotentio.1 f raan tbe 
I 

I 
release xrire, thue restoring the switches behind the regectter, and 

I 
I 

also brealss the bridge c i rcu i t ,  relezaing the relays at the switches 
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Local Regular Connaqtor C i r c u i t  f o r  Individual  o r  Gelec ti ve P a r t y  
L b e  Service.  Arranged t o  Release Connector After  ~ o t h  P a r t i e r  
Have Ru-. 

- The t e m  " l o c a l  r egu la r  connectoru s i g n i f i e s  one used fur 

c o m p l e t i ~ g  connectione,  c t h e r  than t o l l  connections, t o  individuai?  and 

p a r t y  l i n e  s t a t i o n s  only. 

The connector c i r c u i t  is  shown on Draking No. eO7-66.. 

The funct ione of t h e  c i r c u i t  a re :  

1. To respond t o  the  f i r e t  s e r i e s  of d i a l  puleee 
which t he  connector receivee so as - t o  s t e p  
t h e  brushes up t o  t h e  proper l e v e l .  

2. To refipond t o  the  second s e r i e e  of d i a l  pulse8 
which the oonnsotor receives so  as t o  e t & p  t h e  ' 
brushee around t o  t h e  terminale corresponding .I ,- t o  
t h o  subecriberc s e t a t i o n  be ing  ca l led .  

3. If t h e  l i n e  on which t h e  des i red  s t a t i o n  i e  
loca ted  is i d l e ,  t o  connect t h e  c a l l i n g  p a r t y p 8  
l i n e  t o  t h e  c a l l e d  par tyf  e terminale ,  tb  spply 
r inging  current  t o  t h e  l a t t e r  and t o  g ive  an audi-  
b l e  r inging  a igna l  t o  t h e  c a l l i c g  s u b ~ c r i b e r .  ' 

4. To c u t  off  t h e  r i n g i ~ g  current  when t h e  c a l l s d  
p a r t y  anetrrers. 

5. To fu rn ieh  t a l k i n g  b a t t e r y  t o  t h e  ca l l ed  sub- 
s c r i b e r ,  and on connections l o c a l  t o  t h e  or ig in-  
a t i n g  off  i c e  t o  furn ieh  t a l k i n g  b a t t e r y  t o  t h e  
c a l l i n g  subscriber .  

8 .  To reveree t h e  cu r ren t  over the  c a l l i n g  party 'e  
l i n e  ahen t h e  c a l l e d  par ty  ansaere in Order t o  
opera te  t h e  mesaage r e g i a t e r  equipment , i f  any, 
aesocia ted  with the  c a l l i c g  l i c e ,  o r ,  on c a l l s  
from an operator ,  t o  provide supervieion at t h e  
opera tor f  e pos i t  ion. 

7. I f  t h e  d e ~ i r e d  s t a t i o n  is  busy t o  avoid making 
a connection t o  it  ond t o  re turn  a busy-back 
e i g c a l  t o  t h e  c a l l i n g  party.  

8 ,  To release the connector as soon as t h e  last 
p a r t y  t o  .bang up haa ree tored  his  rece iver .  
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When t h e  connector i a  aeized, r e l a y  A i e  operated 

,tjwp9ugh s o i r o u i t  from b a t t e r y  r e l a y  A, through t h e  contactls of 

rele '5, through t h e  preceding switches and over  the  subscriber'ir 

h a p  t o  ground at  r e l a y  A. The opera t ion  of r e l a y  A cauees r e l e y  

B t o  energiae,  t h e  con tac te  o f  which, i n  c los ing ,  p laces  ground 

p o t e n t i a l  on t h e  r e l eaeg  wi re  of  the t runk incoming t o  t h e  connector 

thus  holding the preceding ~ w i t c h e e  i n  t h e  operated potaition, and - 
prevent ing the cannector from b e w  seized by o t h e r  se lec to r s .  

,,T' 

A t  t he  first interfiuption o f  t h e  d i a l  pu l se  spr inge,  

-_ 1 --I 
at v e r t i c d  m n e t  J, taJrough the winding of  r e l q  C, t h e  contoots  

on off-pornal spring8 0X and t h e  con tac t s  of relaya B and A t o  ground 

at r a l r y  A. hoagnet J i e  energi ted  and moves t h e  Connector brushes 
-r 

up one step. T h  shaft i n  ntoving upward permita sp r ings  ON t o  i 
' J 

opera te .  H e l w  C i e  a l so  energized and locke i t e e l f  up through 1 
i t s  tmn contacte ,  through t h e  operated off-normal sp r ings  and through 

the c o n t a c t s  of r e l aya  B and A t o  ground 9t r e l q r  A. 
i 

A t  t h e  foliowing monentary cloaiaIo; o f  t h e  d i a l  pulse 
/' 
/ 

apr ings  relw A operstes and de-energiees mägnet J, but slow releaa- 

ing mley C rem&ina operated,  A t  t he  next opening of t h e  d i a l  

pu l se  c o n t w t s ,  r e l w  A i n  r ea to r ing  again causes magnet J t o  

opera te ,  Thua, during the r e t u r n  movement o f  t h e  d i a l  f o r  t h e  'i 
f i r e t  s e r i e e  of pu l ses  t o  the connector, r e l a y  A responds t o  tb 

pulse0  and cauaes magnet J t o  a c t u a t e  t h e  shaft t h e  required nunber 

of t imes,  r h i l e  r e l a y s  I3 and C remain operated. Y 

TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



I iYhen t h e  d i a l  kas re turned  t o  normal p o s i t i o n  rehy 4 

remains energized long enough .tio permit r e l a y  C to  re leaee .  The 

t 
t 

r e l e a s e  o f  r e l e y  C breahe t h e  path through magnet J, epr ings  SN I 
kraving been operated. R e l w  C ,  i n  re leas ing ,  also complefe8 6 Wth , 1 
from battery a t  r o t a r y  magnet K,  ti-rough t h e  contaetk o f  r e l a y e  

H, G and C, through springe ON an& t h e  con tac t s  o f  relw B t o  the 

Open c o n t a c t s  o f  r e l a y  A, so that a.t t h e  f i r a t  i n t e r r u p t i a n  of  the 

d i a l  p u l s e  con tac t s  i n  the next s e r i e e  of  pulse8 r e l a y  A, i n  I 
I 

restoring,  completes t h i e  c i r c u i t  t o  ground and causes magnet K i 
1 

t o  energize.  Magnet K r g t a t e s  the brushee t o  t h e  first se t  of 

te rminale  i n  t h e  level  t o  which they have been ra ised .  ReE* 'A, 

i n  r e l eas ing ,  a lao completes a path froiir b a t t e r y  a t  r e l a y  d tWuugh 

t h e  c o n t a c t e  of r e l&a  G and C ,  through spring8 ON and the con taa t s  

o f  r e l aya  B and A t o  ground at  r c l a y  A. Thia causes r e l a y  E t o  

energize.  

A t  t h e  f o l l o r i n g  momentary c los lng  of t h e  d i a l  pu l se  

spr inge  r e l e y  A operatea and de-energlzee the .magnet K, b u t  alow 

r e l e a s i w  r e l a y  E reimalne operated. A t  t h e  next oqening o f  the 

I d i a l  p u l s e  con tac te  relay A, i n  r e s to r ing ,  again causea magnet K 
I 
I t o  operate .  Thue, during the r e t u r n  movenient o f  the d i e  for i$he  
I 

I 
I 

second s e r i e s  o f  pulse8 t o  th6 bonnector, r a l a y  A resgonde t o  the 

I p u l s e s  and causee magnet K t o  s tep  t h e  brushes around t o  the rb- 
I 

I qu ired ~ e t  o f  t s m i n a i s ,  while r e l a y s  B and B rwnerin operatea an& 

I r e l a y  C remains unoperated. 
I 

I The p r i v a t e  wipera i n  r o t a t i n g  .to the oa l l ed  terminale  ' 

I 

I are l i k e l y  t o  pass over p r i v a t e  teminals that sre buay* Ae 
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explained later, a busy pr iva te  te rmind i a  a t  ground potent ia l ,  and 

whm t ho  pPivat8 Wper gessee over euoh a terminal re lay G w i l l  be 

energized over a o i rou i t  froru battery at relay Q through the oontrotrr 1 d 

i 
* OB riala,ya H and E to  the pr ivate  wiper ground. The oirouit  over 

whioh. magnet ogsratea, however, i r  oarried through oontacta 

on re lay  G (the reaeon f o r  t h i r  I r  given l a t e r  under the heading 
I 1 
I 

W l e d  Line Found Busym) . It i a  thsrefore neoessaxy t o  short-6ir- 

i 
ou i t  theae contacte on re lay O during the rotary motion i n  order 

1 

F that the oircruit t hough  magnet K w i l l  not be broken as the bruehes 
I 

pass over busy terminals. Theae eontaote are short-oirouitsd by 

. the  oorr8aetr an r s lay  E. 
& pa,&+d Line Bound U l e .  After tlie d i a l  returns t o  normal position 

re3qy A remaine operated an8 therefore relay E reetores,  The aalled 

l a e  @ein& idle ,  the pr ivate  terminal o f  the  called e ta t ion  18 a t  

I bat tery potent ia l ,  being oonnected through the I.D.F. t o  one aide 
I 
t of the W O  winding o f  the l i n e  switch on the oalled l ine ,  theather 
I 
I 

aido of the BCO winding being oonnected t o  battery. A c.ircuit 1s 

I thexeiore gompleted from battery at the line switoh through ths BCO 
I 
I wiqding, over the private lead and wipers, throu* the contacte o f  
I C 

I re&ay E, ths 125 ohm winding of relqy B and the contacte o f  relaye GC 
I aab B to  ground at  relay B. Relay H i e  energized and looke itirelf 
I 

I up over the o i rou i t  from battery at r e l q  H, through the oontactr o f  
I 

I reSayp H and B t o  ground at relay B. 
I 

I The operation o f  reley H establishes the following 
I 

. o i r ~ u i t  oonditione: 
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1. The t a l k i n g  pair 19 cloeed from relay F t o  t h s  * ,  

1 i n e  wipers. 

2. Ground p o t e n t i a l  i e  placed on t h e  p r i v a t e  wipers 
and therefore oa the BCO wind.ing at  the aa l l ed  5 

p a r t y l a  l i n e  switch,  thue opera t icg  t h e  BCO 
annature and preventing t h e  l i n e  ewitoh fromr 
plunging when t h e  c a l l e d  pa r ty  answers. Thie 
p r i v a t e  wiper ground is plaoed, through t h e  prSvate 
rnu-lt i p l e ,  on t h e  correspondicg p r i v a t e  t e rmica l s  
of all o t h e r  connectore serv ing  the esnie hundssd 

*$ C* 
e t a t i o n e ,  thue e e t a b l i s h i n g  t h e  *test-busy* condi- 
t i o n  at  t h e  o t h e r  oonnectore. * .  

3. The c i r c u l t  over wluich magnet X o e , ra tes  i s  't broken eo that t h e  switch w i l l  no be r o t a t e d  
f u r t h e r  i f  t h e  c a l l i n g  pa r ty  rhould d i a l  again.  

4. The poth from the.  uinding of r e l a y  G t o  t h e  oon- 
t ac  t e  of r e l a y  E i e  broken. If t h e  c a l l i n g  
eubscsriber rrhould move h i e  d i g l  during conversa- 
t i o n  an& momentarily break the l i n e  c i r c u i t ,  
r e l a y  E would energinie over t h e  usual  path t o  
ground at r e l a y  A. If t h e  c i r c u i t  through re'layz 
O wer8 not broken a t  t h e  contac ts  of r e l a y  H, 
r e l a y  G wouid then be energized through t h e  
con tac t s  of relay E t o  t h e  p r i v a t e  r i p e r  ground 
and mhen r e l a y  E restoreul a f t e r  the  mornen~ary' l ide 
in te r rqg t ion ,  r e l a y  G wouid lock  up through t h e  

V make-befb~e-break contact~,  of r e l a y  E and th~eugk"; 
the contac te  of rpl$ya G and B t o  ground a t  r e l a y  
8 .  Thia aouPd apply the buey-bsck tone t o  &he - i a 

l,$ne. 
< * '  . , 

When r e l a y  H operatee sugerimpoead r inging  p o t e n t i a l  and 

b a t t e r y  a r e  appl ied  a l te rnaDely  through Che 200-oh1a r l n d i n g  .afrd . 

t h e  contacts '  of r e l a y  F and through t h e  contaotr  of r e l a y  H t O  

t h e  ugper l i n e  wiper of t h e  connector. The s inging  our ren t .  

1s s e h t  out  e i t h e r  over t h e  t i p  o r  over t h e  r i n g  of t h e  l i n e ,  as 

reqlalred, by a s u i t a b l e  zcrosa-aonnection o r  buncking block arrange-  
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ment a t  the I .D.B. ,  as d e m r i b d  und* i l i v i ~ i o n  V nCabling and YiringH. +1 
To aomplete the ringing c i r o u i t  the lower l i n e  wiper is  connecteä 

through the oontaute o f  relbiye B and ? t o  ground at relay F. 

If be noted ths t  tr ipping r e l q  B requires d i rec t ,  

ourrent f o r  i t s  operation m d  that thereforo ba t te ry  is placed i n  

e e r i e s  w i t h  the generator fof  ali kinds of ringing. A speoial 

superinpo red bat t ery i a  required, however, only Ihere f our-party 

se lec t ive  aervioe i r  given, as i n  prasent nsanual pracmbice. 
I 

From the above i t  may be oeen tha t  i n  eo fas as ringing 'i 

1s ooncerned, B given cgsnector, hav iw the a i r a u i t  ehown on Drawing 

807-55, m;egr rerve IndIviduaX l i n e  and aluo rny kind o f  party l i n e  

r t a t i o n s  with the  exception of etat iona requiring a tm-r ing  eode 

on four-party remi-iselsctive linee. An addit ional  l fmita t ioh is 
L 

i 
i that oli f o w p o s t y  l ines ,  s ta t ione reguiring pouitlve superiispored 
k 

current  emd s t a t i o n s  requiring negative euperlrnpo sad aurrent  canno t 

be sema t>y t he  U-e conneator. Further information regarding 

ringing c i r o u i b  i s  given i n  Division VfI on @Power P lan tseN 
t 
I Whkle the cralled p a r t y t s  b e l l  1s bsing rung a p m t  of the  
I 
I high frequency com5)onente of the  ringing current  in ahunted throvgh 
I U 

I 
the  .04 Y.B. oondeneer and through the oontaots of relay G t o  one 

I 
I 

s ide  of the oal l ing l i ne ;  it then gasaea over the  ooll ing l i n e  and 

I producea the audibla ringing ragnal a t  the ca l l sd  partytr atation. 
I 
I men the cal led purty answer. re lay P Lr tr ipped by the 
I 
I ringing battery. Relay B, i n  operating, removes the ringing from 
I 
I 

the l i n e  and closea the talking path between the oall ing and oal led  
I 

I 
par t ies .  A path i s  also completed from b a t t e r j  a t  r e l w  B, through 

I 
i t 8  1300-ohm winding end i t a  o m  oontacte and through the contacti, 

I 
t 
I 
1 
U- - 
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of r e l a y  B t o  ground at  r e l a y  B ,  and r e l a y  F locke up. ! 
-! 

When t h e  c a l l e d  partjr +answer8 a c i r c u i t  i a  completed J 
i 

from b a t t e r y  at  s e l a y  D, through t h e  cantac te  on xelays B anti H I 

and over t h e  called p a r t y r e  l i n e  t o  ground at  r e l a y  D and t h e  l a t t e r  

energises ,  The cur ren t  f lowing over t h i e  ps th  is t h e  t r a n s m i f t e r  

cu r ren t  f o r  the c a l l e d  party.  Relay D, be ing  bridged aoross  the 

l i n e  during conversa t ion ,  1s designed t o  r o t  i n  t h e  capac i ty  of a 

r e t a r d a t i o n  c o i l  and preaenta a high Smpedance t o  voitce ourrente .  

The aon tao t s  of rezay D, in operat  ing, reveree- t h e  b a t t e r y  

eupply from relay A t o  t h s  t runk i n c m i n g  t o  the conncrctor. In the 

caae of a o a l l  l o c a l  t o  t h e  o r i g i n a t i n g  o f f i c e ,  t h e  b a t t e r y  eupply 

from r e l a y  A providee t h e  t r a n e m i t t e r  cur rent  f o r  t h e  c a l l i n g  p a r t y  

r o  t h s t  r e l a y  A,  liks r e l a y  D, i r r  a l e o  deeigned t o  a c t  ae a re tarda-  

t i o n  o o i l .  On such a oall the b a t t e r y  revsreal tbat  t&ea pl.aue 1 

I when r e l a y  D opers te s  ao tua tee  d i r e c t l y  the meesage r a g i e t e r  mqyfp- 

1 ment, i f  any, r aeoo ia ted  with t h e  c a l l i n g  l i n e .  In  t h e  caae 01 m 
i 
* . 
t i n t e r o f f i c e  connection t k e  b a t t e r y  current  from r e l a y  A pamee throu#a 1 

t h e  r e p e a t e r  c i r o u i t ,  and on euch a conneotion t h e  ba t  tery revemml 

o p e ~ a t e e  t h e  meeaage r e g i s t e r  equipment, if' any, through ths medltmi 
I 

J' 

I of the repeater .  On c a l l b  from an opera tor  t h e  reveree  current  
t f e a t u r e  rnay be u t i l i z e d  t o  provide supervieion at t h e  operartortr. 
t 
t B 

I 
I In  a d d i t i o n ,  r e l a y  D, i n  operat ing,  ee tab l i shee  the 
I fol lowing c i r c u i t  condi t  iona : 
I 

1. The re lease  a i r o u i t ,  through releaoe magnet P 
m d  the  off-normal epr icgs ,  i s  opened so  ae t o  
prevent the r e l eaee  of the  connector u n t i l  the 
c a l l e d  p e r t y  d e - e ~ e r g i z e s  relay D by hanging up 
his rece iver .  
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2. A pa th  i e  completed from b a t t e r y ,  through a euper- 
v i a o r y  c i r c u f t  over t h e  l e a d  marked DSupv. #2@ t o  
the Open contac te  of r e l a y  B. If, a f t e r  t h e  connec- 
t i o n  i e  completed, t h e  c a l l i n g  p a r t y  r e s t o r e e  h i r  
r e c e i v e r  and t h e  c a l l e d  pa r ty  does no t ,  t h e  No, 2 
eupervisory c i r a u i t  i e  completed through t h e  con tac t s  
of r e l aye  B and A t o  ground a t  r e l a y  A. This c i r c u i t  
w i l l  f r equen t ly  be  cloaed,  but  uaua l ly  o n l y  f o r  an 
i n e t a n t ,  a f t e r  t h e  terminat ion of  a converaat ion,  and 
t b e  s u p e ~ i e o r y  c i r o u i t  1s arranged t o  g ive  an audib le  
and v i s u a l  alazm i n  case t h e  c i r c u i t  i e  cloeed f o r  
more than a pre-determined nuniber of  aecands . 

3. Th8 parallel patha f rom b a t t e r y  a t  r e l a y  B 
through i t s  1300-ohn? winding, anb from b a t t e r y  
a t  r e l a y  H through i t s  1300 obm winding, are 
completed through t h e  con tac t s  of r e l ays  D, 
F and H t o  grbund a t  r e l a y  H. This c i r c u i t  
i e  known as t h e  " r e l a y  D mul t ip le  c i rou i t f l  end 
t h e  need f o r  it i s  pointed out below under "Heleaae 
When Ca l l ing  P a r t y  Hange Up F i r ~ t . ~  

Wen r e l a y  D i e  In t h e  releaeed pos i t ion  and r e l ays  $ and 

H are ,in the  operated poei t ion ,  a c i r c u i t  i e  closed from b a t t e r y  
I 

t "fbraugh a eupervieory c i r c u i t  over the lead  marked @supv. #I# 1 

an4 t h r o u ~ h  t h e  contac te  of re laye  D, F and H t o  ground a t  r e l a y  

". X. This  pa th  w i l l  be  closed in  aase  of  pr-ture t r l p p i n g  . I  4 

i 

G& r e l a y  F, o r  in  case t h e  c s l l i n g  pa r ty  a t  the end of conversa- 

t i m  fai ls  t o  hang up by t h e  time t h e  ca i led  party hae ree tored  

his  r e c e i v e r  ( a i n c e  r e l a y s  B and H remain operated as long as 

r e r a y  B r m a i n e  operated)  . The eupervisory c i r c u i t  1s a'rranged i 
t o  give an audib le  and v i s u a l  alarm a f t e r  a predetermined nunber 1 
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Release Whea Call&nu Party Hangs Up Firs t .  A8 eoon as the oaiiirrg . , 
party  restores his receiver, relay A releases, apening the c i r c u i t  

to  the winding of rclrry B, but tho l a t t e r  does not immediately 

de-energize. For an ins tant  a path i s  completed from *tterg at 

relay X, through the contacts of relays G and C, off-nomal spring8 
i 

ON and the contacts of relays B and A. t o  ground a t  relay A. 

Relay E energizes and removes from the release wire the ground 

I which w a s  placed on it f rom the contact's of relay H, through the  

i contacte of r e l w  E, the 126 o2mn sinding of relay H and tlue contacrlb 
I ,  

of relay G. Relay B soon restoreß a d  removes i t s  ground aleo 

f rom the release mire. Relay B i n  yeatoring, Opens the c i r c u i t  . 
i '  

I through the windbg of relay E but the l a t t e r ,  being elow releasiag, 
+ 8 

t doek not ixamediately de-energize and the release mire becanes W- 

grounded, thus reetoring the precehing snitches. Relay E soon de- 
"' i 

I energizes E U I ~  -in places the pr ivate  \*er ground on the releaee 

wire through the 125-oknn winding of relay H and the contaots of . .*  
'.L 

relay G, thus preventing a aelector from seieing this conrreotor 

I u n t i l  the cgllled psr ty  hangs up. 
1 When the ca i l ing  party res tares  hls receiver the Ho. 2 f 

supervisory c i r c u i t  is completed, ag described p r e ~ i o u s i y , ~  
I 
1 

The release of r e l a y ~  A ~ ~ n d  B pnr t i a l ly  c l ~ a e s  the releaqe 

I 
c i r c u i t  through release magnet P, but th i e  c i r cu i t  i e  not coeapletad 

I u n t i l  the called party hanga up and de-energizes reley D. The 

principle  obj ect  of maintaining the connection et the cronnect~r 
i A 

1 betrreen the time tha t  the cci l ing p r~r ty  hangs UP ~8 the time tbt 

I the called party hzngs up, i s  to  preveat the plunging of the oal l td  

I p a r ty t s  l i n e  switch during this inteme.1, thus avofding, i n  the 
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f 
% o f f i c e  a e  a whole, a considerable  amount o f  unneceeeary l i n e  switch 
b 
k and a a s t e r  switch operat ion and t h e  uee less  temporary appropriat ion 

! if eecondary l i n e  s r i t c h e s  an4 first  se lec to r s .  

In o'rder t o  prevent t h e  l i n e  switch f r o m  plungicg, however, 

it is keceseary t o  maintain t h e  p r iva te  v~ ipe r  ground continuoualy 

u n t i l  t h e  c a l l e d  party hange up, thua p r e v e n t i ~ g  t h e  BCO a m a t u r e  
f 

froni r e s to r ing .  To  acconplish t h i s  it  i~ necescary t o  xkke s p e c i a l  

provis ion f o r  keepicg r e l a y  H operated cont inuously, f o r  o t h e m i s e  

mhen relcty B r e l e a s e s ,  r e l a y  H would re leaoe  and t h e  grounds t o  t h e  

p r i v a t e  n i p e r s  f r o n  re laye  H and B would be removed. The s p e c i a l  

provie ion  m d e  f o s  keeping re l ay  H operated is the  Hrelay D mul t ip le  

c i r c u i t ~  , r e f e r r e d  t o  previouely,  r e l a y  H f i ~ d i n g  ground through the  

c o a t a ~ f # s  of re lays  D, B an6 H. The mul t ip le  o i r c u i t  a l s o  keepe 

r e g y  F operated. ' 

Wken t b e  c a l l e d  pa r ty  r e s to ree  h i s  receiver, r e l ay  D 

releases and oompletee t h e  r e l eaee  c i r o u i t  from b a t t e r y ,  through a 

r e l e a s e  a igna l  c i r c u i t ,  re leaee  magnet P,  off-normal aprings Oiü 

m d  the C-ontacts oL re laye  D, B ,  and A t o  ground at r a l e y  A. Xagnet 

P ac tua tea  the double ddg,  p e m i t t i n g  the sha f t  t o  re turn  t o  normal, 

whereupon thd off-normal apririgs a f e  restored snd t h e  rtlease c i r -  

cui t  i e  opened. The r e l s a s e  e igna l  c i r c u i t  1s arranged t o  g ive  a 

v i s u a l  and audib le  s i ena& i f  the re leaee  c i r c u i t  renaiae cloeed f o r  

mors than s pre-deteimined number of seconds due t o  t h e  ewitch f a l l -  

ing t o  r a ß t o r e  oompletely o r  t o  lmprogerly adjueted -off -normal aprings. 
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Page 11 . e,eQ 
gay ~~i:: &Qa@i 3634 

Th8 releabe of reIaft D a l s o  Opens the multiple ctircuit, 

allowing relays I? and H t o  restore. I ,  h: 

Release When Called Par ty  HangslJ Firs t .  When the ca l l sd  par ty  * . '  

1 restorea his receiver, relay D releasea ead closes the relesse csrn + 

cuf t  as far  as %he Open contaots of reley B aad the entire c6z~~e6- = 
t fon remaina establiehed. 

AB soon ss the called party restorea hfs receiver the 

Xo. 1 superviaory c i r c u i t  i s  canpleted, aa deecribe8. previous". 
1 When the callinej party hangs up rel- A relesees, causing 

the release of ralay B. Tim l a t t e r ,  i n  rastoring,-conpletes the 

releaee c i r c u i t  anä tbe conri3ctor reatorea to nomal. With raIs!,y 

D i n  the restored poeition, the release of relcy B de-energizse 
t -  

relayer B 8nd 11, and orith both relays B w d  X restored, ground poten- 

ticl i e  removed f rom the incomring release nire, thue restoring t b  

preceding s v ~ i  tchea and rnaking the connec t o r  available f o r  another 

call .  

Called Line Pound JWm. If the cai ied 1ir.e i s  i n  use on an origiaa- 

t ing  ca l l ,  the pr ivcte  t e m i c a l  of  the called s ta t ion is grounded 
(L 

f rom the release wire i n  the t r a in  of awitchee used t o  oamplet e the 
I origintxting call .  If the calleci l fne i s  i n  use on an inoml~ ig  o&l"E;;r 
I 

I the pr ivate  t e m i n a l  of the called s ta t ion i e  grounded, throl;r@rth.e 

I private  multiple v;iring, from the ~ u n t a c t o  on the H relay of the 
I aonnector uaed to  es tabl ish the incming connection. 
I 

I After the d ia l  returns t o  noljnal, slow releasing relay ' 

I 3 holde up long enough t o  pennit relay G to  opera.te oyer a c i r cu i t  
I 

t h~oggh  the contacts of relayu H a d  E t o  the prive.te t e m i n s l  ground. 
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When relay E de-energizee, a patb i s  camplsted from 

ba t t e ry  at relay G, through the c o n t a ~ t s  of relay H, the make-before- 

brcgk contects of reley E m d  the contacte of relays G and B t o  

gro-lind at relay B, ead relay G locks up. Relny H remains unopernted; 

t h e  an-ctor is theref ore prevented f ropl esteblishing comection 1 
t o  the hsy  l ine ,  

The contacts of relay G, i n  operating, e s t ~ b l i s h  the 

f ollolning c i r e u i  t conditions: 

1. The buay-back tone 1s applied to the ca i l ing  
subecriberr s l ine.  

2. The c i rcu i t  t o  nagnet K i a  opened so tha t  i f  
the subscriber dials again+the connector x i l l  
not be rotated further. 

3. The c i rcu i t  t h r o u e  the .04 M.F. condenser, 
connecting one aide of the cal l ing l i n e  t o  the 
upper l i n e  rriper, i s  opened to prevent the busy 
back-tone o r  ray  noiüe on the cel l ing partyta 
l i n e  from being tranemitted t o  the l i n e  over 
which the called party i s  talking. 

4. The c i r c u i t  to the 125-ob winding of relcy H 
i a  apened t o  prevent relay H from o p e r ~ t i n g  
and establiahing the ringing condition i f  the 
called l i n e  i s  freed before the ca l l ing  party 
hanw W. 

4 
When the ca l l ing  party reetores his receiver the release 

ol the aomector i e  effected i n  the mariner described previously. 
b 1 
b : T h  raiease of relay B pelsrits relay 8 t o  restore, 
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Divirion IV:, 1 i l  > r s t v L C  
Gection 1 . ;.'CP:.%~ 

Page 1, , e : :? 
May 1, 1920. ' 9  ; X ;.*$Y. 

One primary line awitch ,ie required f o ~  a c h  woz&ing 

1 submcriberta l i n e  in the o f f i c e ,  In general, one primary l i n e  

ewiteh is asaoaiated with each private  branch axchanga trunb, 

I but i f  thb tsaff ic t o  end from a P .B, X. is such s i  t o  warrant. - 1 
the use of one-way trunks, i t  may bs advinrtble ,Ia t-eaxinats 8h.e 

trunka hendling the traPfi c from . the P .B,X, dirsrrtly on firn* 

se lec tora ,  especially if tkrb busy hour for these tsunks i e  :ao- 

inc!id kxt  with the bumy: hour for the oentral o f f  i c e ,  In crdditibq 

epam lins. snitohss unounting t o  about 6% oi the nunb er ~f mr*- 

i diatributing the llnes over the oarAous subceroups for eqwL,k+ 

ine  6hd % ~ b - g r ~ ~ p  lortd6, 

It nay b*e rbrvkl.sable i n  Borne caeea to  eombins eni%@m 

for flst t a t e  and for meaaaget rate mervioe into  the Bane eub- 

group, eierpecially where a em11 nwnbor of nreesage rrrt-e, linw wo 1 
invo1vetE orq*sre it ie cwcpsated that ths  meslserge rate eervA+@a . . I i 
w i l l  not grow rapid%y, . i 

In order to handle trafif ic from coin box a t c r t i o ~  . . 
ths airouite  of  the tsunke L8aäing from a primsfsy LSne s w i t q h :  , 

sub-group vontsining coin box l i n e s  are 00 arranged that  a dial- 
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ing path  from t h e  d t a t i o n  t o  a first s e l e c t o r  i a  not establ iah-  

ed unt i ' l  t he  t i p  s i d e  of t h e  l i a e  is groanded by t h e  depoei t  

of a coin, Coin box l i n e s ,  tharefore ,  cannot Be conbined i n t o  

t h e  ßame sub-gro3@ with l i n e s  of any o the r  clane. 

M e r e  i t  i s  found d e e i r a b l e  t o  p lace  ewitaes for 

f l a t  rate l inee  i n  the eame eub-grow with awitches f o r  mees- 

age rate l i n e s ,  i t  w i l l  be neceeaary t o  provide a cornpensttti~ 

r e s i a t a n c e  bn aaah f l a t .  rate l i n e  c i r c u i t  at t h e  po in t  oorre- 

aponding t o  the place where t h e  r e g i ~  t e r  (i1ppw8 i n  a meeewS9 

ra te  l i n e  o i r c u i t .  Moreover, - each t runk from a eub-eroup W- 

. . tadming message r a t e  l i n e s  requi rea  two reli i~gs used i n  connec- 

*tWn with t h o  opsra t ion  o f  t h e  r e g i a t e r ,  wher~sas trunks from .a. 

sub-grmp aontaining f lat  r a t e  l inee  onlly do bot r e q u i r e  t h w e  

~ a f r ? a ,  Befose cambining mesaage rate l ines  an4 f lqtra*, ISneq 

t h e r e f o r e ,  t h e  ~ a v i n g  t o  be obtained by ccmbining should? b8 

'balonced -einst  t h e  cos t  of the coaqpansrrtin@;i r e s i e t a n c e s  and 

t h 6  coet of t h a t  progortfon o f  t k e  s e n s w e  r e g i e t e r  t runk  re- 

1aye ohargeeble t o  t h e  f lat r a t e  Zines, 

Sieu 'of Sub-Grougo, Ths nuPb er o f  primary l i n e  awitoherr .eh@$ 

should be placed i n  a sub-aroup ( i ,  e, the nunber of switohes 

th&t should have Rocess t o  a sub-group o f  trtmke t o  secondary 

l i n e  ewit.crhes o r  t o  f i r e t  s e l e o t o r e )  depends on fnar f o c t o r e  
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. 1. The numbsr of trunks i n  the  sub-grotlp., d. L C . 
3„ The percentage of originat ing c a l l s  which 

i t  i s  permissible to hsve.delay& dua b ,.*- - -: 
an all-buay sub-qroup of trunkn, 

3. The number o f  a a l l s  origginated, by the  l i n e s  
i n  the  eub-group during the  busy hour. 

- 4 The srqrage holding t i m e  f o r , + t h p ~ L l s  ~.,-~sbJxT 
or ig ina t  ed by the  lines i n  ths sub^-group, 

I . I' 

There iis a r e l s t i c n  'bs'treeri t h e  cal l ing rate an&' 

holding time of the  l i n e s  loading a sub-group of trunks arid 

ths average number of similtaneouilly buay trunk8 i n  that sub- 

group during the  buey hour. Thie r e l a t i on  i r r  expresaed by 

t he  formls - 

i in the sub-group during the buay hour, C equatd t.hb t o t a l  num- I 
i bar o f .  c a l l s  originated in  the Msy hwr i n  the 8ub-gr~up ef 

1 I 
I switchr6, and H eqtru&s the  avr-8 b o l b h  tim in s * ~ ~ d @  
I 

I f o s  fhs  o u l l s  origirzated by t h e  l i n w  i n  ths rubgaro.u& I 
I !Ehexa, $6 also a relation bstween thb e v s r w e  . 
I 

I number o f  simultrneously busy trunkr i n  8 sub-grotyi buririg 1 
I 
I t h e  bumy7haisr (A}  end ths namber o f  trunks requirrd -in that 

I ~ubcgroug t s  prgyAbe aQequatgly for t h s  trrtffi.0 t o  b r  amrid," 
I 

I Tkkiri se l a t i on ,  covsring evah. caeer aa  are oommcrnly -8-ncow 

I 
ing "Average and Average Plus  DeviationH Tables. Values for 
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tho  average number of silaultaneouely bury trunko s r e  given i n  

Fables A and B, and t b e  numbsr of trunks requlred i a  givbn in 

In determiriiw the  number of primary l i n e  switches 

required t o  Eoad pfogerly a trunk sub-group of knonisl e i s e  t he  

v s lue  o f  C is  obtained f r o m  the  above f o r m l a ,  A being ob- 

tained from Table "AM and H f r o m  the  ' t r a f f i c  data, Then: 

where X equala the  number o f  primary l i n e  awitchee per  sub- I 

I 

groap, and L equala the average buey hour o a l l s  per l i n e  ob- I 

ta ined frorn the t r a f f i c  data, , The fao tor  1.06 providee the 

6s agare switchea i n  aeaordance with the previous diecuesion. 

Binoe the t r a f f i o  handling aapacity per trunk in- 

craasee s e  2he a i ze  of the trunk eub-group increaees, i t  i e  i n  

genera l  dtmiraibld t o  um8 lO-trunk ab-groupe, t h i s  being the 

l s r g e s t  wb-gratzp obtainable n i t h  the  plunger typs l i n e  awitoh. 

Ton-trunk sub-groups rninimito t he  total numbs~ of trunkr t o  

the reoondary l inb  switahea o r  to  the  firmt sa lec tore  and 

therefdrb rnfnimiae the number of aaoondary l i n e  switchea o r  

f i r s t  ae lec tors  rcqui r ed ,  although other  coneideratione, paint- 

ad out latar, may make it more economical on the  whole t o  em- 

ploy 9-trunk o r  even 8- tmnk aub-groups. 
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. r" 
Af't/r having formed as many primsry rub-groupi ai' 

poesible,  a few l i n e s  w i l l  ueually ramain which a r e  i n r u f f i -  
t. 

d e n t  in  number t o  provide a proper load f o r  an add i t iona l  eub- 

group of trunks, Buch l i nee  may be formed into a p a r t i a l  sub- ' 

group, or: i f  they a r e  f e n  i n  numbsr, Gy be & b n i y ' h i ~ t i i 6 u t d '  

over tha sub-groups already f'ormed, If t h s  l a t t e r  proc&ure 

mctterially increases the load on the  aub-groupa a p a r t i a l  eub- 

group ehould be  formed ino+,ead. To c s l cu l a t e  the  number of 

t runks neceeeary t o  handle t h e  t r a f f i c  from the p a r t i a l  sub- 

group, determine the  r s l i e  of A from t h e  formula previously 

giren ( t h e  number of s r l t ches  i n  the  p a r t i a l  nib-kroup and 

therefore  the  value of C being knom). 'An i o  then found i n  

Table MAn, ln terpola t ing i f  neoeaaary, and the  nunber of . 
trunks necsssary i e  found öPposite in  t he  "Average Plur Deria- 

t i onH oolumn, 
+ 

3L 
If the  number of switchea per aub-group of ten  t m u i b  

happens t o  be such es to  remu2t i n  a material waete of spaca and 

bank equipment, it may be found d e s i r a b l r  t o  reduoe the n-6- 
t b  

of ewitcher per  sub-group i n  ~ r d e r  to obtain a more economioal 

equipment layout. Any material  redaaotion i n  the number of 
4 

r w i t  eher Per sub-group ii sc'conipanid by a su i tab le  reduat ion 

i n  the number of trunka per  sub-group, Aß xUy be  aeen -from 

Table *AM, honever, +ihe effioiency per trunk of a 10-trunk ~ub- 
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1, t9ipdb. 1 

group i s  1.20 times t h e  e f f i c i ency  per  t runk of an  8-trunk sub- 

nrolrp, end i r  about 1.09 times t h e  e f f i c i ency  per  t runk o f  a 9- 

t runk  eub-group, 80 t h a t  more total trunks from primary l i n e  

rwitchboards and more t o t a l  iecondary l i n e  switcheb ( o r  f irst 

s e l e c t o r e )  .- a r e  required t o  handle s given amount of t r a f f i c  
* I J f 

< 

whme 8-trunk o r  9-trunk instead of 10-trunk sub-groups a r e  em- 

ployed, Tneae f a c t o r e  should be  balanced againet  any apaoo and 
L 

equipment eavinge that may be ef fec ted  by t h e  uae o f  sub-groups 

of reduced s i ze ,  

Whiie i n  general  t h e  number of switohes in  a sub- 

group ehould be e u f f i c i e n t  t o  load f u l l y  i t e  sub-group o f  t runkr ,  

t h e r e  w i l l  probably b e  caeee where it w i l l  b e  found economical 

t o  opera te  t h e  t runk eub-groups a t  s somerhat l e e r  o r  g r e a t e r  

than normal load i n  order  t o  e f f e c t  ma te r i a l  savinge i n  rpace 

and equipment, Bor  exanple, nhere t h e  number of ewitchee, in- 

qludipg spares ,  per sub-group of t e n  trunke would normally b e  
i, 
t 52, i t  would doubtless  prove economical t o  p lace  but 50 awitchm 
i 
I 

i n  a 8 ~ b - ~ r o u ~ ,  thue increaeing t h e  average number of swi tcher  

per l i n e  ewitchbdard from abcut 139 t o  200. In t h i a  caee the 

n u b e r  of t runks  per sub-groups would remain ten ,  sirlce 50 

s w i  t ohea would overload a 9-trunk eub-group, 

Pritlary Maat e r  Swi tchee, 

One primary nae te r  awitch i s  provided f o r  each 8ub- 

group of primary l i n e  ewitches, and i s  mounted a e  described i n  

Division 11, Section 3b. 
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TA&& B U W f N O  AVEIWB AND AWHAGG PLUS nliVIATIQY 
( Coht inued) 

AVERAGE , 

I 4-m- Table + + 
Deviation A B 

. 74 Sb. 24 65-43 99 71.08 77.33 
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' "  S e e  L fSwLC;ehars' - ReglaTBY Grouvb. J 

I t o  ~ e d u c e  t h e  number of f i rst  s e l e c t o r s  required t o  hand le  a 

given auiount of t r a f f i c ,  The eecondary swifches are e n s b l d  t b i  

acconplish t h i s  through t h e  meäium o f  a epecia l  t runking systam 

betwam t h e  primary and secandary s w i t  2he0, the t r ~ n k l n g  being 

I auch ae t o  g ive  any p a r t i a l =  primary l i n e  u s i t c h  aocess  t o  a 

large number of f i r a t  se leotora  (xaximum of 100) inetead of 

acaees t o  only a small number cf f i r n t  s e l e c t o r r  (maximum of J 
< 

Th@ eecondary l i n e  ewitchea, l i k e  primary l i n e  

switahes, are arrangeb i n  sub-groupr, sach sub-group praviding 

the proper load f o r  i t r  sub-group of trunka leading  t o  f'irst . 

se leo to r s ,  The discuss ion  i n  t h i e  sec t ion  i e  oonfinsd t o  thoas '  ' 

csaee where a n u m b e r ~ f '  primary l i n e  awitch sub-groupe ( u s u a l l y  

from 20 t o  30) a r e  aseac ia ted  by t h e  t runking systcmi wi th  tcin 

eecondary line switch sub-groups, and through them w i t h  100 1 
t f i r e t  se l ec to r s .  Thie is t h e  rriost coman arrangemant, anti 

accordingly t h e  100 f i rc l t  s e l e o t a r s ,  together  with t h e i r  aase- 

c i a t  ed prlmary and seco-ndary sub-groups, are known c o l l e o t  i v e l y  

1- 8s a "regular* group. 

The a e ~ o c i a t i o n  between t e n  eub-group8 of seconderry 

ewi tches snd t h e i r  correeponclina eub-groups of primsry ewitch.ae 

i e  ehown f o r  a t y p i c a l  caee an drawine 807-11. Zinee markwi A 

i; 
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t o  T inc lus ive  represent 29 *pub-e~.roqr (of primav linr, uwitch+@, 
* * 

Lines A) t.9 T' i n c l u s i r o  rspresent $0 ~ub-gro~yirt~ o i  10 trunkr 

eseh lsading to  the seoondary ewitohes, Lines a t o  J incluaioa 

repreeant  10 sub-groups o f  aecondary awitches, and l ineb  a' to  

3 '  repreeena 10 sub-groupa o f  10 trunks each l sading t.0 100 1 
f i r a t  aeieotora„ The 100 seleotora  are arrawsd i n  10 groups, I 
mach group being half of a she l f ,  The half-ahelves axe dsnotsd 

by t h e  l e t t e r s  k t o  t incluaive, 

m c h  o f  t he  aub-grqupa of trunkr At t o  T c  A r  di8- 

t r i b u t s d  over the aecbn0ary sub-groupa a t o  j ; that is, the  10 i 
t runks i n  sach of t h e .  sub-groups At t o  T' go t o  ten d i f f e r en t  I 

i recondary sub-arouns , rs ehom f o r  sub-group A t ,  Zaah pr ins ry  

l i n e  switch i 8  t h u '  provided n i t h  a path to  eaoh of  the  iecon- 
t dary sub-groups and therefore  to  eaoh of the 100 seleotor8,  

Xf a l l  of t he  trunks i n  a recondary sub-groug, 

suoh arr f*  , beoome bury due t o  10 o a l l s  havirq been routed through 

t h i e  eub-gr0u.p from primary sub-groups K t o  T,  f o r  example, it 
E, 

Z 
beoomeo neoeeswy t o  prevent a c a l l  o r ig ina t ing  i n  any o f  the 

primsfry 8ub-group8 A t o  J from being routed t o  ßub-group f '  , 
from orhich thsre uould .be no f r e a  path t o  a seleotor .  Ths c i r-  

r 

i c u i t s  a r e  accordingly so arranged tha t  when a l l  trunke i n  a 
I 1 
I seaon&ary sub-group become busy, a l l  i d l e  tminkrr inooming t o  

I the aorresponding sub-g~oup of eecondary switoheu a r e  made t o  
I 
C 
I' 

t e a t  busy at t h e i r  reapecltive primary aub-grouys, as descr$bed 
t 
i 
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I 

i n  Divieion 111, Section 2b. A trunk mde buiy i n  t h i s  way 

i a  seferred t o  as an  ' a r t i f i o i a l l y n  bo0y trunk. i 

Gince the r s  i e  only one path betwecm a gi~en~prirq- 

ary  and a given sscondary sub-group, it followe tha t  i f  t h h .  

truqk i a  seized by one of the  switohee in  the  primary sub- 

group, ü11 idle switches i n  tha t  pri.nary sub-gsoup are d e n i d  

I 
access t o  any of the i d l e  aeleotorcl aseociated v i t h  the given 

secondary eub-group. The 100 trunka laading to  the aelsutora 

do not, therefore,  cons t i tu te  a t r u g  100 trunk groug with re- 

apect to  the  p r i m r y  swituhss, sinze every i d l e  s e l ec to r  i n  

the 100 i a ,  not at a l l  tdmes acoess ible  t o  every i d l e  primary 

l i n e  switoh. 

With the  ach8me of buerying ths  trunks n a r t i f i o i a l -  

l y " ,  as J u e t  described, the buildinq up .OE a oonnection frnql 

a primary eultcrh t o  a se leotor  oannot be obstructed at the 

seoondary sub-groups, and the only time that  a given p r i q r y  

U n e  ~ w i t o h  can be preventecl f rom reaching a r e l ec to r  i e  whm 
l 

a l l  10 af t h e  trunkm asrving tha t  primary switsh are busy, I 

0 i th8r  a r r t i f i o i a l l y  o r  d i r e c t l y  from or iginat ing traffic,  I 
I 

The traffio -handling capacity o f  t he  100 f irrrt se lectora  may 

I 
handling cagaoity of the trunks betwsen the primctry cind 

I 
secondary sub-grougs, and t h i s  oapaoity is e f fbo ted  by tha  

I i. 

foot t h a t  t he  trunks msy be made busy " a r t i f i c i a l l y n  as well 
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as *bir(sctly - Prom origi9at ing %raff ic ,  

In order  t h a t  t h e  trunks betwcm the prirnary and 

"ehe secondary sub-grou?s, (and t he re fo re  t h e  100 trunke t o  

8d i l ed to~s )  may handle the maximan amaunt .of trcrffie, i t  i s  

neceasary ts minimize t h e  number of nartif icia.llyn buei  e& 

Gtunks under clny giVen load  condition,  which meana that the 

trdff i o  ehould be d i v i d d  as evenly as pose ib le  cunong t h e  

bif  f erent eecondary eub-groüpa, 1 t i s  apparent , however, 

t h a t  a b e o l i ~ t e l y  uniform d i n t r i b ü t i o n  of t r a f f i o  axnong t h e  

secondary gub-groups san Only bo appsoxjmuted, and thcst as 

the number o f  busy scilecrtoks bin t h e  group o f  100 bsoornes 

l m g e  i t is ~ r a c t i c a l l y  c e r t a i n  that  eome one o f  t h e  eecond- 

32; eub-~ro1~ps  of t runks w i l l  bacorne all-busy du# t o  uneven 

dqatribixtion o f  t h e  traf f i c ,  

When all o f  8he trulriks i n  3 given seaondary 8ub- 
* 
I group, guch s s  f l ,  become busy, a ci rc t l i t  f ea tu re ,  deeirribsd 

u'nrler Divioiar. 111, Seotion 2 b ,  as t h e  "pick-up", i r  broupbt 

into'  play and by ahe une o f  a proper croas-sonnection schaue 

I hetween the  primary and eeoondarp l i n e  e w i  tcher  , advantage 
I 

irr taken of the "pick-ap* t o  help d i s t r i b u t e  the t r a f f i c  

evenly over the r w i n i n g  a v a i l a b l e  aecondary sub-groupe, 

Wen the"pick-ttpw takew plkce, t h e  master switcher for a l l  

t h e  primbrjr eub-group~ A t o  T are swept back t o  t b e i r  respeo- 

tive Yo, 10 trunke, snd 3he aa3ority of  them will u s u a l l y  re- 
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lday 1,1920, 

main d i rec ted  toward t h e  d i f f e r e n t  No, 10 trunks,  while  a fw- 

e r  number o f  them w i l l  be  ro ta t ed  t o  t h e i r  raa3ect ive  No, 9 

t runks ,  a t i l l  fewer t o  t h e i r  respective No, 8 t runks ,  e t c ,  

The cross-connection acherne is t he re fo re  eo arrangad t h a t  tbe . 

var ious  No, 10 trunke a t  tbe  d i f f e r e n t  p r i m r y  sub-groups w i l l  

be. evenly d i e t r i b u t e d  over t h e  d i f f e r e n t  eecondary sub-groupq, 

t h e  varioue No, 9 trunku w i l l  Se evenly d i s t r i b u t e d  over  Lhe, 

d i f f e r e n t  secondary sub-groups, e t c . ,  and t h e  traff i c  or ig-  

i n a t i n g  a f t e r  the *pick-upn i s  evenly d i s t r i b u t e d  over the  re- 

maining a v a i l s b l e  ~ e c o n d a r y  sub-groupe a s  far a a  i t  i s  prac- 

t i c a b l e  t o  do so, The chance that another  Cecondary sub-groüp 

of t runks  w i l l  become a l l- busy ,  producing .mre n a r t i f i c i n l l y M  

busied t runks ,  1s the re fo re  minimized, 

Despi t e  t h e  t r a f f  i c  d i e t r i b u t i a n  obtained through 

t h e  uee of t h e  n p i ~ k - ~ p n  f e a t ~ r e  i n  conjunction w i t h  t h i a  croaß- 

connection saheme, t h e  l a r g e r  t h e  number o f  busy a e l e c t o r a , i n  

. t h e  group of 100 t h e  e r t a t e r  w i l l  be t h e  l ike l ihood of an in- 

creased n u b e r  of " a r t i f i c i a l l y "  busy t runks and t h e  l e a e  w i l l  

b e  the traff ic handling capaoity of t h e  pr imry-aacondary trunh. 

At present  it i~ thov.g)it that i f  t h e  (~rnount of 
1 

t r a f f i z  t o  be handled by t h e  100 f irst  ae lec to re  is l imi ted  to  . 
that w h i  ch a normal group of 85  trunke would be expected t o  

car ry ,  it w i l l  be  s a t i s f a c t o r y  t o  determine the number of 

t r u n k i  required between t h e  primrtry and secondary l i n e  ewitchee 
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0 ~ l t h o u g h  t h e  above cXiscusaicln has bcen baaed on the  

aase o f  10-trunk primary sub-groupe, i t  i~ applicablc i n  i t e  
k e s s e n t i a l  p o i n t e  t o  caRes where t k e  p r i m r y  sub-firour,e consiat  
P 
b of only  8 o r  9 trunke each, In euch cases, t h e  trunking system 
t 

1 used between primry and secondary l i n e  ewitchee i o  such that d 
I 

nuaber o f  primsry oüb-groups is aeao c ie ted  v!i th 10 eecondary sub- 

groupe and t h r o ~ e h  them w i t h  100 f i r a t  se lec to re ,  thue forming 

a "regularn  group ae  p r c v i o ~ a l y  describeä,  By t h e  use  oF ~ u i t -  

able csosa-connection echeaea, given l a t e r ,  i t i a  expected that 

whbre B-trunk or 9-trunk primary sub-groupe are imed the 6m.e 

eff ici ency w i l l  be obtained from a group of 1CO first e e l e c t o r s  

ae where 10-trunk p r i n a r y  sub-groups are ernployed; that is, i n  

a l l  regu la r  groupa t h e  t runks t o  the 100 f i r a t  se lcc to rn  nre re- 

gardsrd as equivalent to an 85-trunk group working at  normal ef- 1 
f io isncy,  whether there sre 8, 9 or 10 trunke per primary eub- 

\ 
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Humber of Primary Sub=grou~e  er Regular Groye, 

I 
Prom Table "Au i e  eeen pthat  an 8.5-trl~pk group ($0 

I which t e trunke to  t h e  100 ae lec tore  are aesumed t o  be equitr- 4 
a l e n t )  b ~ 1  handle an  average of  59.3 eimultansoue c a l l s  i n  t b e  7 
buey llour. The number o f  p r i m r y  switch eubtgroups t h a t  ehould 

be i s o l  d ded i n  each r egu la r  group i e  determined a e  followe: 

The rslus of A, dstermined from t h e  forrmla A =J"&$+, i 8  

calculat/ed f o r  eazh primary eub-group. The number o f  primary 

I eub-grolfgs t o  be placeä i n  t h e  regular  group is then regil1at.d I 
ao t h a t  t he  e w  of t h e  Ale i n  t h e  regular  group equals approx- 

imately 59.3, If t h e  va lue  of A f o r  each of t h e  primary aub- 

groups is t h e  aame, t h e  number of primary sub-groupe per rogu- 
I 1 

1 If t h e  number of primary l i n e  ewitchee i n  each sub- 

group cdn aitp economy b e  so adjuated t h a t  t h e  primary t runk 

~ u b - ~ r o r @ e  arp f u l l y  loadeä, but not orerloaded, A w i l l  q u a 1  

2.96, 2.45 an  1.97 f o r  1 0 - t ~ ~ n k ,  '9- trunk and '8-trünk sub- 
I P 

groupe reepect ive ly ,  The number of pri:nary eub-groups Per  

r egu ia r  k r o u p w i i i  then bei  

, yhere 10-trunk primary eub-groups a r e  ueed; 

= 248 
fiere 9.utrunk primary sub-groups are ueed; 

9% = 3?, where 8-trunk primary sub-groups a r e  ueed. 

Sin e one primary maeter switch i e  required f o r  eaoh I 
primary sub-group, the number of pr inary m e t s r  switchea will 

1 1  
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t be the  same as the .mrmber o f  primarg uub-gro~ps; 

Humberq bkr sb~ondarp dine Witohea .Der Sub-Grom, 

To' det'ermine the  munber of eecondary l i n e  switches 

pÖi' sub-group, ths  t o t a l  num'ber of working primary trunke per 

I ragular group l e  f i r e t  calculated, Thia number, which w i l l  be 
I 

I oalled W S w ,  w i l l  dopend on the number of prirnary eub-groupe per 
I 

regular grsug and on the number of working trunke i n  Wah pri-  

rm~y sub-ero,up, Since eaoh working trunk terlninatee a t  a sec- 

ondary l i n e  awitch, the t o t a l  number o f  secondary l i n e .  awi tchee 

per regular group also equale 8, The average nwber of second- 

a ry  l i n e  switches per eub-group therefore equals $ , If 8 i m  

evmly d iv i s ib le  by 10 aach secondary eub-group w i l l  contain 

the same number of switches. If S is not avenly divisible by 

10, $he number of switches in eone of the secondary sub-groups 

w i l l  b@ greater  by one than in the others; th i e  however does 

not material ly a f fea t  t h s  efficiency of the trunking eystan, 

I n  caees where the  primary trunk sub-groupe a r e  

f u l l y  loaded, but not orerloaded, the t o t a l  number of eecond- 

ary l i n e  switchee per regular group w i l l ,  in  accordanae with 

t h e  previoue diecussion, be ae f o l l o w s  : 
\ 

20 x 10 = 200, whercr 10ltrunlr priinary sub-groupe a r e  ueed; 
*" 

24 X 9 - 216, where 9-trunk primary sub-groups a r e  used; 

30 x 8 = 240, where 8-trunk primkry sub-groupri r*rs uaed, 
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Coneequently, i n  such casee t h e  ave;L?iSge .numbq ,o$ 

rreoondary l i n e  rswitahes per  sub-group will be 20.0, 21.6 and 
- 

24.0 where 10, 9 and b t r u n k  priaaxy sub-groupa reepec t ive ly  

a r e  employed, 

Sineo one aecondary maeter ewitch i e  requi red  f o r  

each seooMary sub-grau?, the number of seoondary maeter ewitch- 

I es per regu la r  group i e  10. 

Croes-Connect iw Soheme f o r  'l'runks Betreen P r i w r y  and Secosldaru 
Line W i t c h e s  i n  a Regular Graun, 

I n  order  t o  perrnit of a uniform method o f  cabling t h e  

trunka between primttry and secondary l i n e  switches and at  t h e  

same time to  secure  t h e  r e l a t  ione between the primary nnd eec- 

ondary sub-groupe whi ch have p r  evioualy been descr ibed,  an I .D.B, 

I i s  employed upon which jumper connections a r e  mada between the 

I c a b l w  coming from the primary l i n e  switchee and thoee leading  

I t o  the secondary l i n e  ewitchea, a 

Ae deecribed l a t e r  i n  Divis ion IV,  Sect ion 26, a eepa- 

rate group of f i r e t  e e l e c t o r s  i e  provided f o r  handling t r a f f i c  

I from coin-box l i n e e  operated on a machine switching basis, and i f  

1 euch t r a f f i c  i s  routed t o  t h e  e e l e c t o r e  through secondary l i n e  

ewltchea, t h e  l a t t e r  a r e  a l s o  kept i n  a g ~ o q  separa te  from t h e  

0th- aecondary e r i t c h e e  i n  t h e  o i f  ioe. Trdl ra  t o  eacondary l i n e  

I switohea hsndl ing coin-box traf fi C a r e  t h e r e j c r e  considered s.ps- 
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t i o n  -Bnd"fn Sect ion 20, . , 

The croes-connectiorre alt t h e  trunk IOD,?, f o r  a 2-c 

lar group are made i n  accordanoe with Table I, In th i s  tabla 

t h e  f igurea  from 1 t o  10  i n  column *Aa a r e  t h e  nunbers o f  th8 

f irst 10 sr imary  sub-groupe i n  a r-1- group; the f i g u r e i  1 

t o  10 i n  the hor ieon ta l  row at t h e  top i n d i c s t e  t h e  niuaberr o f  

t h e  trunke i n  t h e  d i f f e r e n t  pr inary  sub-groups. Th8 o t h e r  

bigurea i n  t he  t a b l e  a r e  t h e  numbers of t h e  seoondsrry l i n e  

ewi t c h  sub-groupe t o  w h i  ch t h e  correeponding primary trunks 

a r e  croee-connected, Bor exmple,  t h e  t a b l e  ahowe t h a t  t r u n k  

No, 8 i n  primary eub-group No, 6 i e  cross-connected t o  seoond- 

ary sub-group No, 4, I n  order  to  meke t h e  t u b l e  mors general 

i n  i . t u  app l ioa t ion  no attempt hae been m d e  t o  number the 

primary and eecondary sub-groups i n  accordance with t h e  s tand-  

ard numbering echme out l ined  l a t e r  i n  Division I V ,  The table 
6 

. ~u~poae. t h e  primary 8ub-groups and t h e  eecondary aud-groupe i n  

a r e g u l a r  grmp t o  be  nwbered from 1 up, 
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3 Primary-Secondary Line Sri toh .Cr6 8s-connect fns Scheme. 
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1 The t runke i n  those  primary subgroups which a r e  higher  

i n  number than 10 are a l s o  crosr-oonneoted i n  acoordance with 
* 

t h e  t a b l e ,  t h e  t a b l e  being repeated i n  whole o r  i n  pert ae mny 

t imes as neceasary, Bor ins tance ,  i f  t h a r e  a r e  25 primry sub- 

groupe i n  a regu la r  group, t h e  whole t a b l e  ie repeated f o r  

p r i a a r y  'sub-groups Nos, 11 t o  20 l n c l u ~ i v e ,  and t h e  upper half 

Y> .C> 
2 ~f the  t a b l e  i s  aga in  repeated f o r  t h e  primary eub-groups Nos, 

3 
If t h o  primary eub-groups contain only 9 trunke each, 

t h a  oorreaponding f igurea  i n  the column hsaded *SW ars diers -  
49 

r: 
garded; that is, t h e  corresponding No, 5 trunke a r e  not craes- . 

< P  
conneoted but are made büey at t h e  1,D.P. , as deecribed under 

Div, V, *Cabling and Wiring*, If t h e  primary eub-groupß oon- 
I' 

taig oAly 8 traanku mach, t h e  corresponding f iguree  i n  t h a  001- 

uopae headeä '6' and a r e  disregarded,  t h e  correbponding No. 
# "  

b and No, 7 t r u n k s  bs ing  made busy inetead of being oroes- oon- 

nooted, 

The t a b l e  ind i o a t  e s  t h e  seoondary switoh sub-group, 
I 

I I 
I b u t  not  the p a r t i c u l a r  ewitch i n  that  sub-groug, t o  which a 
I 

p a r t  i c u l a r  primary t runk i s  oroee-connected. The numbers of 
I 

I t h e  p a r t i c u l a r  secrondery ewitches t o  which t h e  d i f f e r e n t  primary 

t runks  a r e  o o n n e o t e d u e  determined a e  follows: S t a r t i n g  with 
I 

I t h e  loweat numbered primary sub-group, eaoh working t runk  i r  
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oonneoted t o  the No, 1 reoondary l i n e  ewitoh i n  the proper 

seaondary sub-group ali indicated by the table;  w e h  euoaeed- 

ing prlmary eub-group i a  then croes-conneeted i n  conaecutito 

order, each working trunk being connected to  the proper 680- I 
I 

ondary oub-group and i n  that aub-group t o  the lowest numbered ' 

I 

awitch to which no connection haa y e t  besn mtrde, i 
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Sect ions  2a and 2b i n  Div, I V  have been confined t o  

a discuseion of regülar groups, a regular  group comprieing 100 1 
f i r e t  s e l e c t o r e  and t h e i r  aeeociated primary and eeclondary 3 

i 
t 1 

switchee, In genera l ,  however, t h e  t o t a l  number o f  f irst ee- 1 
I l e o t o r s  handl ing traff i o  o tha r  than coin box t r a f f i o  from eeo- 
i 

t 
i ondary line ewitcher,  o r  the t o t a l  number handling coin box 

t r a f f i e  f r o m  eecondary l i n e  switchea, w i l l  not b e  an wen ml- 

t ip le  of  100, There a r e  two methods t h a t  may be  ueed i n  croes- 

connecting between t h e  priazary and eecondary l i n e  eki tchee  ae- 

roc ia ted  w i t h  thoee e e l e c t o r s  which remain a f t e r  ar mny reg- 

u l a r  groupi  a e  poes ib le  have been formed, The ranaining so- 

l e c t o r s  may ba formed i n t o  a eepara te  group, ca l l ed  a @par- 
L 

1 
I t ia lw group, or they  may be  amalgamated w i t h  one of t h e  reg- 

ular groups t o  form a woombinedm group, For example, if t h e  

t o t a l  number of f i r e t  s e l e c t o r e  involved i e  666, they  may be 

arranged i n t o  e i x  rwlar  groupe and one partial group of 68, 

o r  i n t o  f i v e  r egu la r  groups and one combined group o f  165. 

P a r t i a l  Grour, Plan. 

Duo t o  t h e  e e l e c t o r r  i n  a p a r t i a l  group bei- 

arranged i n  a group of 186s than 100, their eff i  oisncy i e .  

somewhat l e r e  than t h a t  of t h e  e e l e c t o r s  i n  a r8gular  group, 
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P%@ e+q 
W 3, 1 9 a a  

ff P be t h e  number of f i r e t  se lec tore  roquired f-or the  par- 

t i a l  groug, t h e  aff iciency of the  trunke t o  the se leotore  

is oonsidered to  be  equivalent to t ha t  of a normal group of 

O,85 P trunke, 

The numbar of f i r e t  se lec tors  required f o r  the  

p a r t i a l  group i s  tberefore  determined ae follows: The value 

of A f o r  each primary sub-group included i n  the  partial group 

i a  oalculataä, Zhe eum of t ho  various A t e ,  whioh w i l l  be 

ca l led  9, qua10 tho t o t a l  arerage aimultaneou~ busy hour 

aal16 f o r  t he  p a r t i a l  group. The e i ze  of the trunk group f o r  

rrhioh the correeponding valuo i n  Tablo A i e  is then found, 

in te rpo la t ing  i f  neoseeary, The numbor of trunks i n  t he  group 

thua found, dividsd by 0.86, gives  the  number of first e e l e ~ t -  

o r r  required f o r  the p a r t i a l  group, 

Whnre t h e  p a r t i a l  group plan i e  used, t h e  primary 

l i n r  emitchslll remaining aftw a l l  of the  regular  groups hava 

bahn form& a r e  arose-oonnected i n  the ueual manner t o  10 8ub- 

groups of esoondary switohea i n  acaordance with Table I, Due 

t o  t h e  fact t h a t  t he re  a r e  not enough of theee rcmaining pri-  

nrrry swit&ee t o  furnieh a. f u l l  load f o r  100 eelectors ,  t h e  
h 

nmbor of sub-groupq. ~f euch rsmaining ewitches w i l l  b e  l ee s  
I> 

V thon t h e  number normollg asaociated with 10 eecondary sub- 

groupr and oonreoquently the number of e eoondary l i n e  ewitches 

per sub-group w i l l  be l e se  than normal, 

TCI Library: www.telephonecollectors.info



A s  gar aß poraible the  aame nunbar of f i r e t  scrleatara 

i s  waneotrd 80 cuch of the  10 secondary sub-groupa; tha t  i e ,  

if the t o t a l  n u b e r  of seleotors in the p a r t i a l  group 1s 76, 

esch of  6 of the  eecondary sub-groupe w i l l  serve 8 fir8.t se- 

Iectorr  and each o f  t he  other 4 eecondary sub-groups w i l l  

serve 7 f i r n t  selectore, Ordinarl;ly, howsver, t he  thrro~dtio- 

a l  number o i  selectors required f o r  the p a r t i a l  group is in- 

creaaed o r  decrzaeed t o  the neareet even multiple of ten;  

+,hat i e ,  if the  calculcttions show that  76 selectore a r e  rcr- 

E quired, 80 would usually be specified, each secondary sub- 

group eerving eight eeleotors, 

1t w i l l  be seen that  if an addition i e  made t o  an of -  

f i c e  wheze the partial group plan has been followett, and t he  

addit ional  primacry and eecondary l i n e  switchee and f i r n t  80- 

leators  ocur be inoluded in the partial group without inoreas- 

tng tho s i ea  of thr  l a t t a r  boyond that  of a regular grbUp, no 

ro-arrangament of the  orosr-oonnect ionu betwsan t h s  primary 

and eeoondary l i n e  ~wi tches  1s neoessary, the  new switches 

merely being croes-oonnected in  aocordance with Table I, Ir 

t h e  addition 1s s6 large äe ta incrsecse the s i z e  of ths  par- 

tial group beyond that o f  a regultw erdup, .t;he p a r t i a l  ' g r o u ~  

may be cornplet ed ( formed into a regular group), and a new 

p a r t i a l  group e t a r t  ed, w i  thout neoossitat ing any re-arrangb 

mmt of existing crose-oonneations, 1f the  formstion of a 
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A.uiR partial group i e  not  e ~ o n o a d c a l ,  however, the e x i s t i n g  

partial group together  w i t h  t h e  a d d i t i o n a l  ewitches may be 

fosrned in to  a aombinul groaap and t h i s  w i & l  nec,eeeitate new 

croerr-oonneotiona f o r  t h e  major i ty  of t h e  ewitchee involved 

i n  the combined group, 

Where this p l a n  i s  mployed a l l  of t h e  e e l e o t o r e  i n  

t h e  combined group are conaidered a e  wclrking st the rame ef- 1 
f i c i m c y  as thoee  i n  the r egu la r  groupe, i'he number of f i r e t  1 
s e l e e t o r s  requi red  f o r  t h e  oombined group i a  t h e r e f o r e  de ter -  

mined as follows: The v a l u e  of A f o r  eaoh primary ewitoh sub- 

Uroup included i n  ths  combined group i e  aalcula ted ,  The sum 

of t h e  various A's, whiah w i l l  be c a l l e d  Ac, qua18 t h e  t o t a l  

avsrage  slmultaneou8 busy hour c a l l a  f o r  the combined group. 

The t o t a l  number of aeleotor i ,  requi red  for the combined group 

then equale x 100 1.69 AC, 

If 1.69 Ac i a  evenly d i v i r i b l e  by 10, t h e  number of 

secondary eub-groups in t h e  combined~group w i l l  equal  1.69 A 

o r  0,169 A,. If 1.69 A, i r  not crvenly d i v i s i b l e  by 10, the 

number of secondary eub-groupe i n  the oombined group w i l l  

equa2 the i n t e r g r a l  p a r t  of t h e  quo t i en t  1 69 A inoreaeed 

by 1. 
Y' 
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The aqerage nurnber of seoondury l i n e  ~ w i t c k t e  per ab- 

group i e  determined by d iv id ing  t h e  t o t a l  number af  aorkirqj 

p r i m r y  t t u n k s  i n  the cbzbined graup by 2he m b e r  of  eeoondb 

o r y  sub-groupa i n  t h e  oombined group, The average ntrmber of 

eecondary l i n e  switches per sub-group w i l l  be approximately 

t h e  eame as f o r  r egu la r  groups, t h a t  is ,  about 20, 21.6 and 

I '24 f b r  10, 9 and 8 - tmnk  1I)rimary sub-groups ree~pect ive ly ,  
I 
I Whers t h e  combinsd group plan is ueed u l l  of tha pr i -  

mry l i n e  switches t h a t  m u l d  form a p a r t i a l  group, if  t h e  

p a r x i a l  group plan had been followed, together  w i t h  t h e  pri- 

m r y  line switchee In the last of t h e  r egu la r  groupe, arg 

oroee-connected i n  acoordanae wi th  one of the Tables Moa, 11 

tcb VII, These tables a r e  prepareä f o r  cozbined groups rang- 

i ng  i n  e ize  from 11 t o  16 seoondary eub-grousa per group, 

I In g s n e a l ,  where a oombinsd group would contain more t h m  1 

16 secondery sub-groups, ths p a r t i a l  group p lan  ehould be  

ue ed . 
Tables Boe, I1 t o  V11 a r e  ueed i n  t h e  eame manner as 

Table No. I,  They a r e  prepared on t h e  b a e i s  of 1 0 - t k n k  

primary sub-groups, bu t  l i k e  Table No, 1 are a l s o  app l ioab le  

where t h e  primary sqb-groupe oontain only 8 o r  9 t runke Oaoh, 

The number of tka pa r t iou la?  seoondary rwitch i n  a eub-group 

I t o  which a given primary t runk is  connected is determined i n  

t h e  eame manner a e  deecribed i n  connection w i t h  Table Ho, 1, 
I 
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Ae far  as poeeib le  t h e  same number of first  s e l e c t o r e  i e  con- 

necteb- t o  each of the  aecondary aub-groupe in  t h e  combined 

group, ae explained in  connection with p a r t i a l  groupa. 

I t  w i l l  be  noted that t h e  chief advantage of t h e  

combined group p lan  as compared with the  p a r t i a l  group p lan  

i ; e  thtrt t h e  forrner e f f e a t e  a eaving i n  f i r s t  ee lec tore ,  On 

t h e  o ther  hand, i t a  p r i n o i p a l  disacivantage i e  that a CO- 

b i n d  group cannot grow as addi t ione  t o  the  o f f i c e  a r e  mad6 
I 

without re-arranging t h e  ex i s t ing  cross-connectione between 

t h e  p r ina ry  and necondary l i n e  ewitchee i n  the conbined 

group, I n  genera l ,  where a p a r t i a l  group, i f  uaed, would be 

small and would remain so f o r  a conaiderable period of time, 

t h e  saving effected by r d u c i n g  t h e  neceesary number of Se- I 
l e c t o r a  through the  u s e  of a combined eroup w i l l  xore than I 
compensate f o r  t h e  coat of r e a r r a n g i n g  croee-connectione I 
Wen making an adciition, Convereely, where a p a r t i a l  group, 

if ueed, would b e  la rge ,  o r  where i t  would become l a r g e  i n  

a cornparatitrely e h o r t  time, i t  w i l l  genera l ly  be found econo- I 
ical t o  employ t h e  p a r t i a l  group plan,  I 
Off icee Halvin~ Lese Ähan On e Reaular Grou~ .  

I n  o f f i c e s  where the  n&er of f i r e t  s e l e c t o r e  re- 

quired to handle the t rc i f f ic ,  o the r  than ooin 50x t r a f i i o ,  1 
from t h e  secondary l i n e  switahee i e  g r e a t e r  than 70 but  leeg  
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than 100 i n i t i a l l y ,  t h e  croes-connect ions  betwsen the grimary 4 i 
! 1 
d rind s econdary line ß w i t  ches a r e  made a e  prev iouely deacrribed 
F- 

f o r  a p a r t i a l  group, and 10 secondary ewitch eub-groupe are U 

i n a t a l l e ä ,  I t  i e  thought that where t h e  number of f i r e t  se- 

l e c t o r s  required , i o  lese than 70 t h e  uee of secondury l i n e  

I 
I ewitchee w i l l  not i n  genera l  be j u s t i f i e d ,  and i n  ~ u c h  caeee 

t h e  trunke f r o r n  the  primflry l i n e  switches are run d i r -ec t ly  

t o  the  f i r o t  oe lec tore ,  a.nd CE'.*@ crose-connected as deecribed 

i n  Divis ion IV, Sact ion 3d, 
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Frimry- Secondar Switch Cross-Connect in& Schsme 

For Cornbiced Grou~a Having frorn 101 to 110 Selectore, 

Trunk Nuinbers 
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TAB- 1 I1 

Primry- Secondary Lin,e, Eiwitch Cro es-Connect  in^ Schtme 

For Combined Grou~e H~ving f r o m  111 t o  120 Selectore. 

Trunk Nunbers 
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I 
7 

Prhmxqr-Seaondeg Line S M t  oh Cro se-Connect ing Schemim i 

Trunk Nwibers 
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Primary-Seoondary Line Sni t ch Cro es-~onnect ixa8 8csheme 4 I 
i 1 

b 1  
P o r  Combined Grou~e Hsviri~ from 131 t o  140 SeleQtore, ?) ' 

8 ('t 
1 8 .  

Trunk Numbers I 

& .  
I 
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T A B U  V I ,  

Primary-Secondary Line Switch Croee-connecting Soharne 
# 

! 
Por Combined Grog , ,  Having from 141 to  150 Selectore,  

Trunk rJumiD ers - 
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Mrir$,&& ,:CR j ?:.C 
SaationS 2s- . .: 2": 

Page . C S  13 , . ., , 

Yory 1,L.O;rn. , , 

T A B U  V11 

Primry-Seoondary Line Swi tch-Crosa-aonnect ine Scheme 

For Combined Grourie Hrr+ing from 151 to 160 Seleotore.  

Trunk Numbers 
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I 

Trunke t o  F i r s t  Se leotors  Handling Coin Box Traf f ic ,  

It i r r  sdvantagcrous from an  opera t ing  etandpoint t o  

oarry t r r f f iu  from coin box l i n e s  t o  t h e  Zero and A-B opera tors  

ooer f runk groupe which arrr separa te  from thoro  handling traf- 
* 

fit f r o n  flat r a t e  o r  rneesage r a t e  l i n e a ,  Consequsntly, t h e  

c ross  oonnections between l i n e  switohes and t h e  first se leot -  

o r s  i n  a n  o f f i c e  eerving coin box l i n e e  iehould be so  arrangod 

that t h e  first sel .ectors  handling coin box t r a f f i c  w i l l  not 

handle  traff i o  from any o t h e r  c l a s s  of l i n e e ;  i n  o t h e r  words, 

primary l i n e  ewitch eub-groupr serving coin bor  l i n e s  ehould 

not  be jplaosd i n  t h e  same regu l s s ,  ~ombined o r  partial g r o q  

with primary l i n e  switch sub-groups eerving f l a t  r a t e  OZ. moes- 

age r a t e  linerr, 

It i e  tkrought that i n  most step-by-etq, o f f i o e s  

serv ing  coin box l i n e a ,  the nwnber of such l i n c o  w i l l  be in- 

euf f ic i 'mt  t o  warrent t h e  u r e  o f  recondary l i n e  switches f o r  

hrandling their  t r a f f i o  and t h o  trunko from their  primary l i n e  

ewitchee w i l l  o r d i n a r i l y  b e  c ross  connected d i r a u t l y  t o  f i r e t  

s e l e a t o r e ,  I n  euch oaees oro8s conneotione are made i n  accord- 

anoe w i t h  the method g i v s n  l a t e r  i n  Divieion I V ,  Seotion 36, 

under wOff ices  ühere  8eoonUry Line Switohes are not  I n i t a l l e d ?  

If i n  any o f f i o e  t h e r e  i r r  a s u f f i c i e n t  number of  

uoin box l i n e s  t o  j u e t i f y  the use of secondary l i n e  awitches 
I 

f o r  handl ing t h e i r  t r a f f i c ,  a s e p a r a t e  group ( ~ a r t i a l ,  r e g u l a r  

o r  uombined) i r  forned f o r  th is  gurpoee i n  the ueual manner. C 
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a I B i r s t  Selectore.  i I 

Se led ta r s  (~xcludOnn Tol l  Selectore..), 

Where secondary l i n e  ewitches a r e  not employed, one 

f i r ~ t  s e l e c t o r  i s  provided f o r  each working trunk from t h e  pri-  
I 

mary l i n e  switckes. Where sccondary l i n e  awitches are ueed, one 

i i r e t  s e l e c t o r  i@ provided f o r  each working trunk from the eec- 

V ondary l i n e  nwitches. I n  general ,  t runks f o r  completing connec- 

t i o n e  t o  t h e  subecribere from the  s p e c i a l  operators '  pos i t ions ,  
I 

o t h e r  than t o l l  poeit ione,  are a l s o  terminated st f i r s t  ee leotora .  I 

I 

Se lec to r  M u l t i ~ l e ,  
I 

I 

I 

F i r e t  se l ec to r  banke are multipled together  in  t h e  shop I 

I 

I 

i n  groups of f i v e  or ten,  arid the  ee lec to re  i n  each euch group 

a r e  t e m e d  8 * s e l e c t o r  divieionn.- Ri ther  two 10-aelector  d i v i -  

eione or  one 10-selec'tor and two 5-selac t o r  d iv i s ions  a r e  placed 
I 
I 
I on a she l f  a t  t h e  s e l e c t o r  boards, Where th ree  d iv iu ions  a r e  
I 
I mounted on a she l f ,  t h e  10-se lec tor  d iv i s ion  is looated  a t  the 

power end of t h e  board. The mult ip le  wiring of the  l i n e  gnd. p r i -  
1 

v a t e  banka f o r  each d iv i s ion  i a  extended t o  t h e  fLat type termi- 
.* 

n a l s  mounted ac ross  one end of t h e  s e l e c t o r  board. Ae explained 

l a t e r ,  the  terminal e t r i p e  and t h e  aasociated wiring and cabl ing  

a r e  so arranged t h a t  the  w i r i n g  f o r  any given l e v e l  of a 8elect .or 

d iv id ion  can be mult ipled with t h e  wiring f o r  t h e  correeponding 

l a v e l  of t h e  o tke r  d i G i s i o n  o r  d iv i s ibns  on t h e  samt ahe l f ,  rnd 

alao with the  wi r i rg  f o r  t h e  corresponding l e v e l  o f  as many more 1 
d i v i e i o n s  on o tber  ahelvea 8s k a y  be neceaeary. 
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The number of t runks on any givell l e v e l  a v a i l a b l e  t o  

one d iv ia ion  of s e l e c t o r s  is l i m i t e d  t o  ten,  m d  t h i s  sub-group 

of t e n  trunke i e  mult ipled a t  t h e  terminal s t r i p a  through a s  

many d i v i e i o n s  of  e e l e c t o r s  as a r e  required t o  g ive  t h e  trunke 

8 proper load. If t h e  t o t a l  n w b e r  of t runks  necessery t o  ca r ry  

the  t r a f f i c  over t h e  given l e v e l  is g r a a t e r  than ten,  otljer sub- 

groups of ten trunke each a r e  em~loyed, each a d d i t i o n a l  eub- 

group bsing multipled through as many add i t iona l  d i v i e i o n s  of 

ee lec to ra  as a r e  necesaiary. 

-ins1 S t r i p  Arrangement, 

An assembly of a number of f l a t  type te rminal  s t r i p s  On 

a s e t  of mounting pine i s  known as a terminal npile-upw. Across 

the  te rminal  end of t h e  s e l e o t o r  board, and within the  v e r t i c s l  

space corresponding t o  the  d i s t anoe  between adjacent  ehelves,  

e ix  pile-upe of terminal8 a r e  mounted. Thus t h e r e  a r e  t h i r t y - s i x  

pile-upe aa ross  t h e  end of t h e  etandard s c l e c t o r  board. The t W a e  

upper pile-\rps in  each e e t  of six a r e  ueed f o r  terminat ing a l l  of 

the  benk wf.rhg f rm t h e  corresponding shulf of 20 e e l e c t o r e  l o -  

cated on cme aide of t h e  boarb, m d  t h e  t h r e e  lower pi le -ups  i n  

eaoh set of e i x  a r e  ueed f o ~  t e m i n a t l n g  a l l  o f  t h e  bank wiring 

from the correaponding shelf  of 20 s e l e c t o r e  loca ted  on t h e  o the r  

a lde  of the board. Ths upper t h r e e  pile-upe i n  a e e t  of s i x  a r e  

u s u a l l y  ueed f o r  terminat ing the wiring from t h e  she l f  on the 

right-hand e ide  of t h e  board, f ac ing  i ts  terminal  end, and t h i s  

e ide  of t h e  board is t h e r e f o r e  known as t h e  %ighW e i d e  a e  die-  

t inguished from t h e  oppoai te  or  nlown side.  
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Of t h e  upgrer, *-Wes pile-upB i n  a e e t  ef eix, the t o p  

1 ona 2a ueed f o r  tcrmirmting t h e  p r i v a t e  conductore coming f r o m  
t 

a l l  l e v e l s  of t h e  aorrespondiing shelf of" se lec to re ;  the middle 
i piie-up i a  ueed f o r  tennina t ing .  t h e  t i p  and r i n g  conduatore 

i 
c;ginrl.r- from the even numbered l e v e l e  of thoes ee lec to r s ,  and t h b  

t lowset p i le- up is ueed f o r  termineting t h e  t i p  and r i n g  conduc- 

t o r ß  corning fsom t h e  odd numbered l e v e l s ,  The lower t h r e e  p i l e -  

upa In a a e t  of e i x  bear t h e  sane r e l a t i o n  t o  t h e  corresponding 

ehclf  of  s e l e c t o r s  on the o ther  s i d e  of t h e  board. 

As ehown echematically on ~ r a w i n ~ s  Wos. 807-57 and 

807-65, under Division V, Section 6a, one f l a t  type terminal  

a t ~ i p  $8 requi red  i n  each pile-up f o r  terminat ing the bank 

wi~iw fromJeach d i v i s i o n  of s e l e c t o r e  on t h e  she l f  t o  which 

t h e  pile-up copreepond e. Rach pile- up w i l l  t he re f  o r e  contain 

either two o r  t h r e e  f lat  type strips f o r  terminat ing t h e  d l v i -  

rim bank wiring. In addi t lon ,  aach pile- up w i l l  inolude one 

W nme f l a t  type s t r l p s  on which are t e m i n s t e d  t h e  ou6go&ng ca- 

hbe8 l e a d i w  to  t h e  brumhes of second s e l e c t o r s ,  or  %ha, multipler 

eaWo lead ing  t o  o the r  pile-ups by meana of which m u l t i p l e  corr- 

noc%Uon 1s made t o  selectorc d i r i a i o n e  an other  shelves.  Th0 pike- 

ugs w i l l  a l s o  f r equen t ly  inc2udo o t h e r  a t r i p s  that are requi red  t o  

obtain t h e  amu3tiple 81ipa, *mul t ip le  rmersala o r  agra,äsd znulti- 

plea. featurcts, which are explained later. 

A cab le  running between two pile-upm both of which are 

loca$ad at t h e  eame s e l e c t o r  board i a  knom as a aehort  mul t ip le n  
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eable. A cab le  running from a pi le- up on one board t o  a pile-up 

on another Soard i s  known as a "long  multiple^ cable. 

The number of f i r a t  s e l e c t o r e  t o  be placed i n  one sub- 

group, t h a t  is, t h e  number required t o  provide a proper l o a d  for 

a sub-group of ten t runks  t o  eecond se lec to r s ,  depends on the 

e f f i c i ency  of the  t runk groupe leading t o  the  f i rs t  s e l e c t o r 8  

and on t h e  proportion of the  t o t a l  t r a f f i c  incoming t o  the f i r a t  

s e l e c t o r e  which i s  routed over t h e  p a r t i c u l a r  l e v e l  being oonsid- 

ered'. 

I n  genera l  a t  least two d iv i s ions  of s e l e c t o r s  are re- 

quired t o  form a eub-group. The cho ic t  aa t o  t h e  r e l a t i v e  l o o r -  

t i o n  on t h e  s e l e c t o r  boarde of t h e  d i f f e r e n t  d i v i s i o n s  of e e l e o -  

t o r s  i n  a sub-group is a matter t h a t  i e  governed p r i n c i p a l l y  by 

cabl ing considerat iona.  S i n c i  t h e  %ank w i r i n g  from t h e  d i f f  erenf 

ee lec to r  d i v i s i o n s  on t h e  same shel f  is terminated i n  the same 

s e t  of t h r e e  pile-ups,  no switchboard cab le  i s  requi red  t o  mult i-  

p l e  such d iv i s iona  together;  they, are multipled e i t h e r  by p inch-  

ing together  and eo1derir.g the corresponding lugs, or ,  i n  certeln 

cases  described l a t e r ,  t h e  mult ip l ing  1s aecamplisheb by means of 

s t a n d a ~ d  l o c a l  forme ineer ted  i n  t h e  plle-upa. .Por t h i s  r eason ,  

arrd f o r  t h e  eake of r e g u l s r i t y  i n  arrangement, where e e l e e t o r  

aub-groups contain 20 eelecoors each, the  d iv ie ions  a r e  i n  gon- 

e r a l  so mult ipled that each ehelf  of s e l e c t o r ~  c o n e t i t u t e e  a 

-- 

F 
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s e i e c t o +  sub-group. 

Where t h e  20 s e l e c t o r e  on a given ahe l f ,  ae f o r  ox- 

*mple, t h e  top  ahelf  on t h e  high aide,  a r e  i n s u f f i c i e n t  t o  pro- 
, . .  

1 ;  
1 I 
1 

v i d e  a full load for a sub-groug o f  trunka t o  aecond s e l e c t o r e ,  
' *  

1 1  

! I  

it i e  t h e  p r a c t i c s  t o  mul t ip le  %hat ehelf with eome, o r ,  i f  1 1  
! I 

necesaary, 6111 of the d i v i s i o n s  on the top she l f  on t h e  low 

s i d e  of  t h e  same board,  If t hese  40 s e l e c t o r e  do not a f f o r d  

. s u f f i c i e n t  l o a d  f o r  t h e  sub-group of trunka, eome o r  a l l  of  
, 5 

the d iv ie ione  on t h e  shelf next t o  t h e  top  on t h e  high e idq  of  
i t h e  board a r e  a l s o  mult ipled w i t h  t h m .  If t h e s e  60 ee leotor0  

4c $0 not  f u l l y  load t h e  t runk eub-group, eome o r  a l l  o f  t h e  

#$vieione on t h e  ehelf  next t o  the top on the low a i d e  of the 

board a r e  then incarporated i n  t h e  sub-group, I n  t h i s  way, 

p b l e ~ t o x  sub-gr~upa  of any dbeired e i c e  are b u i l t  up by alt er- 
i 
I n a t e l y  including the sholvea on e a a  e ide  of tfie board while  
I ' < I 

progreeeing dommrd, and  thsn i f  neceeeary, oontinuing frcim 

. , the  top of t h e  next eeleotor board until t he  required naimber . 
of d iv i s ione  ars i nc luda t  i n  t h e  sub-group, 

I d i v i e ione  on the last ehslf t o  bo inoluded are not required f o r  
I I 
I 
I 

tkt  sub-group, it i a  curtomary t o  a t a r t  t h e  next  mub-group f o r  1 
I 
I thr l e v e l  i n  puestion r i th the s e l e c t o r a  reuaeining on tut s h e l f  
I 
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and then t o  complete t h e  next aub-group i n  the umral manner, 

~ u l t i ~ l e  S 3 - i ~  and Baultirrle Rlw,srsal, 

Aseume that the No. 1 t m n k  i n  a eub-group of f ~ k s  

t o  eecond s e l e c t o r e  apgeare a t  t h e  f irst te rminal  of  its le~fBl 

at each of the f irst s e l e c t o r e  through which S t  i a  rmzltipltbd; 

t b t  t h e  No, 2 trunk appeare a t  the second te rminal  at eeoh of 

t h e  f i r s t  s e l e c t o r s ,  e t c ,  Since a l l  of the s e l e c t o r s  w i l l  hunt 

over t h e i r  terminale  i n  o r d e r ,  f rom one t o  eero,  and e i n c e  BgCh 

e e l e c t o r  will etop  on  t h e  f i r e t  one  that doee not  t e e t  busy, i t  

is c l e a r  that t h e  No, 1 trunk w i l l  r ece ive  mors traff i c  than any 

o f  the othere  i n  the eub-group; that the No, 2 t runk  w i l l  be  the 

next  buaiee t  one, and $hat the No, 10 t runk w A 1 1  be ueed onZy 

when the sub-gzoup is  handl ing its peak hords. I t is a l s o  a p g e  

en t  that due  t o  t h e  l o w  numbered t runks  and t h e r e f o r e  t h e  low 

nunibered s e l e c t o r  te rminals  being t h e  burrierf onee, t h e  aeleot-  

o r e  w i l l ,  on the average, havs t o  r o t a t e  f u r t h e r  in  f i n d i n g  an 

i d l e  trunic than would be  t h e  caee if an arrangement were effecb 

sd whereby each terminal  i n  the l e v e l  had t h e  6mne chanse of 

being mada busy, 

Ono errangement that i e  ueed t o  d i a t s i b u t e  t h e  t r a -  

f i o  arirong t h e  t runke i n  a aub-group and t o  minimied t h e  averege 

hunt ing period of t h e  s e l e c t o r e  is known 8s "mul t ip le  r l i p w ,  an4 

czoneiets of eo m a r l t i g l i ~  the trunke that t runk No. 10, f o r  a- 
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q l r ,  appearing st the t en th  terminal  of i ts  l e r e l  throughout 

one d i v i e i o n  of e e l e c t o r s ,  w i l l  *-paar rif the n i n t h  te rminal  I '- i 
4hroughout a second d iv ie ion ,  at the eighth terminal  throughout 

I 

a thixd d iv ie ion ,  etc, Slmilar ly,  erery other t runk i n  t h e  

sub-group, in passing from one d i v i e i o n  to  t h e  next, i e  "alippedN 

one terminal ,  o r  i n  paeeing from a d i v i s i o n  where i t  appeare a t  

thr, f iret terminal  i e  connected a t  the next d iv ie ion  t o  t h e  

t enth terminal ,  

This e c h a e  i e  shom on d ~ a w i n g  R o ,  807-67, figum 

1, f o r  t h e  case'where there are 100 s e i e c t o r s  ( t e n  d i v i ~ i o n e  of 

t e n  eaoh) i n  the ee leo to r  aub-group, If each o f  the t en  d iv i -  

aions routee  approximtately t h e  aame amount of t r a f f i c  over the 

gbvcn l e v e l ,  each oP the t a n k e  w i l l  be u t i l i z e 6  t o  about the 

rame extent ,  and equal use w i l l  b e  made of the second e e l e c t o r s  

upon whioh the trunkri terminate;  th is  f e  advtlntageoue from a 

maintmmnee p a i n t  of viuw, Yoreovor, r iaae  ~ c h  te rminal  i n  

tha, given l c v e l  hae an  equal chanioe of baing made buey, thie 

aversge hnt ing  period st the firnt selecrtors i r  minimized, whiah 

\ reducee t h e  wear on the ee lec to r  mechanibmr and alao reduoeu t h e  

ehancu that one o r  more polsss i n  the  next d i g i t  t o  be dsaked 

will be l o a t  during the hunting per iod ,  r e e u l t i n g  i n  a f a i l u r e  

t o  e a t e b l i s h  the proper oonnection, 

brawing No. 807-67, f igure  2, shom mul t ip le  a l i p  

applied i n  t h e  caee o f  a sub-group of trunke mult ip led  . through 

TCI Library: www.telephonecollectors.info



STE? BY STEP MACHllJE SfllTCHlfJC SYSTW 
SOHENAT I a D I A Q ~ A M  Snow1 140 THE MANNEH I N  IHIGH , E N ~  t ncn- 
A SUBQAOUP or Tnunae 1 s  MULTIPLEO tnnouon I T *  DRAFT uuana 
SELECTOA„ I MG YULT l PLC SL l P On UULT l PLC RLVLRSAL. U r  1, 1920 

TRUNK NUMBCRS 

C 

O Fia. I 

LUQS TO WHlJn t n E  r i n i n o  POR t n r  a t v r N  
LEVEL TROM ONE O I V I  SIOY OC SEL€OTOR& 
IS CONNECtf 0. W €  01 FCLRENT NUYBERLO 
SELEOtOa TERMINALS 4RE OONNEOTLD 
t n R o u o n  rnr BANK W IR INQ t o  OonnEwoNo-  
IN6LV NUUBCRLO TERM I MAL LUQS. 

TCI Library: www.telephonecollectors.info



f i f t y  ee lec to re  ( f i v e  d iv ia ione) ,  Z t  w i l l  be seen t h a t  i n  

t h i ~  Gase t runk No, 8, appearlng a t  terminale Nos. 1 ,2 ,9,4 and 

6 i n  t h e  d i f f e r e n t  d iv ie ione ,  w i l l  probably cbrry more t r a f f i c  

than any of the othere ,  while  t runk No, 10, appectring at t e r -  

minale Nos, 6,7,8,9,  and 10, w i l l  probably oarry l e s e  t r a f f i o  

than any of the  o there ,  although the  inequa l i ty  i n  t h e  t r a f f i c  

d i s t r i b u t i o n  among t h e  trunke i s  l e e s  than would have obtained 

i f  mul t ip le  s l i p  had not been used, Thie inequa l i ty  could be 

f u r t h e r  rectuoed by i n e e r t i n g  . n a l t i p l e  s l i p  between t h e  ae lec t -  

o r s  of a d i v i a i o n  o r  by ~ l i p p i n g  more than one terminal  be- 

tween d iv i s ione ,  Both eohemes, however, a r e  Open t o  t h e  ob- 

Jec t ione  that they would introduce a d d i t i o n a l  wiring standarde 

and m i n t  enance d i f f  i c u l t i e a  and would increase  t h e  indivi8ua1, 

engineering r rqui red  on esch Job, and i t  i e  thought that t h e  

advantages obtained would not b e  corripenaat ing. 

Where t h e  number of s e l e c t o r e  i n  u sub-group i a  

small, ( f o r t y  o r  lesm), t h e  g a i n  t h a t  would be e f fec ted  by t h e  

ur9 of a iu l t ip lo  8 l ig  would a lao  be emall, and i n  such cveee an- 

o the r  arrangement, k n o w  arr "mul t ip le  reversal", i a  ueed, Thia 

c o n s i s t s  i n  revereing t h e  wiring between o e r t a i n  e e l e c t o r  d i v i -  

eiona so  that a t runk connected t o  terminal  Xo, 1 throughout 

one o s  rnore d i v i s i o n r  w i l l  be connected t o  te rminal  No, 10 I I 

throughout t h e  o the r  d iv i s ione  of t h e  eub-group, a t runk con- - 
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nscted  t o  t e r~ l l ina l  No, 2 throughout one o r  more d iv ie ions  w i l l  

b6 'bonnected t o  te rminal  No, 9 throughout the  G ther  d iv i s ions '  

of the  eub-groirp, e tc ,  T h i ~  arrangement i e  ehom f o r  a t y p i c a l  

c a e e ' i n  Drasing No, 807-67, f i g u r e  3, The e f f e c t  o f  mul t ip le  

reo'Crrßrl i e  ~ i m i l a r  to that o f  mul t ip le  s l i p ,  I 

1 

Where i t  ier deeired t o  introduce mul t ip le  e l i p  o r  I 

r W e r e a l  between d iv ie ione  on t h e  same e h e l f ,  t h e  terminal  

a t r i p a  a t  which the d i v i s i o n  bank cablee a r e  terminated a r e  

connected together  through a l o c a l '  cable  c a l l e d  a * h a i r p i n  formH, 
1 
i 

I Each end of  t h i a  form is eoldered t o  a f lat  type  terminal  s t r i p ,  

I I 
Th@ form i i e  ineer ted  i n  t h e  pili+up, and i~ connected t o  tho  1 

I I 
f l g t  type te rminal  s t r i p e  of t h e  two d iv ie ione  which are t o  b e  

I 

I miritipled together ,  The h a i r p i n  form i s  of two general  types,  1 

ono being so nmde up ae t o  introduce mul t ip le  elip between t h e  

d i v i s i o n e ,  t h e  o t h e r  be ing  formed t o  g ive  mul t ip le  r e v e r s a l  

between t h e  d i v i s ions ,  
I I . . 

Ae noted previously,  t h e  p r iva te .  conductora f o r  a l l  1 

I i 
1 
I 'L8~el6 from t h e  d i f f e r e n t  d i ~ i ~ i o n ~  on a given a h e l f . a r e  term- I 
I \ 

I inated i n  t h e  eame pile-up, and coneequently only one l o c a l  I 
I 

form i e  ueed f o r  introciucing m u l t i p l e  e l i p  o r  mul t ip le  r e v e r a a l  

(ae t h e  ciiee m y  be) i n  t h e  p r i v a t e  conductore f o r  a l l  l e v e l e  

between such d iv i s ione ,  It i e  theref'ore t h c  p r a c t i c e  t o  employ 

i ei%her m u l t i p l e  e l i p  o r  m u l t i p l e  r ~ v e k e a l  f-or sll Xevele between 
I 1 
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d i v i s i o n s  on t h e  same s h e l f ;  t h a t  i a ,  i f  mul t ip le  e l i p ,  f o r  

exanipie, i c  i n t r ~ d u c e d  f o r  one l eve i ,  mul t ip le  e i i p  i s  u s a  

on 811 l e v e l s ;  otherwiee an excessively l a r b  number of etand- 

a rd  h a i r p i n  forme would be  neoeseary to  a f fo rd  var ious  con- 

b ina t iona  of e l i p  and r e v t r a a l  f o r  the  d i f f e r e n t  lovels,  

These remarks a l eo  apply t o  the  uße of tha e l i p  

and reveroal  between d iv ie ions  on d i f f e r e n t  ehalvee, In t h i e  

oase t h e  s l i p  o r  r eve rea l  i e  introduced i n  t h e  shor t  o r  long 

m u l t i p l e  cablee and s i n c e  t h e  p r i v a t e  conduotors t erminated 

i n  one pile- up aro multipled t o  those  i n  ano t he r  pile-up through 

only one cable ,  i t  i e  d e s i r a b l e  t o  u r e  e i t h e r  the s l i p  o r  the 

r e v e r e a l  on a l l  leve la ,  

In determining whether mul t ip le  e l i p  o r  rznal~iple 

r a v e r e a l  should be ueed i n  any p a r t i c u l a r  caee, and i n  de ter -  
0 

mining i n  w h a t  mariner t h e  s l i p  o r  r m e r e a l  should be in t ro-  

duceä, it i e  recommended t h a t  i n  senerril t:m p r a c t i c e  o u t l i n a l  

below be followired: 

If t h e  e e l e c t o r  eub-groups f or a l l  l e v e l e  each 

conta in  f i f t y  o r  more ae leotore ,  mul t ip le  e l i p  ie ueed and i s  

introduoed between each d iv ie ion  of t e n  ee lec tore ,  

If any one of t h e  e e l e c t o r  eub-groupe f o r  t h e  

d i f f e r e n t  l t v e l e  containe l e e r  than f i f  t y  s e l & c t o r s  , mul t ip le  
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reversal i s  ueed, The reversul should be  introduced i n  such 

a way that the bank wiring o f  one-half o f  the selectors i n  

sach iub-group i a  revereed with reepect to  the bank wiring 

i n  the other half ,  3or the sake o f  uniformitjt, this i e  

accomplished or approximated i n  all casee by inaerting the 

rwereal between the f iret ten and the la s t  ten eelectors on . 
each ehelf ,  (provided of  course that a l l  o f  the selectors on 

P r, a ehelf a r e  i n  the eane sub-group ) ,  and by inserting i t  be- 
X 

tween euch divieiorie on different ahelvea as are to b e  multi- 
E( 

pled tog~thor ,  
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Page 2.' 
mp 2 ,  192@, 

The ee lec to re  handling traff i c  from f lat  and neesage I 
r a t e  l i n e s  a r e  conaidered as f o m i n g  a aepara te  c l aee  from I 
those  handling traff  i c  .froxn t h e  epec ia l  opera torsW poef t ions ,  I 
s i n c e  t h e  trvunk groupe leading  t o  the l a t t e r  closa of e e l e c t o r s  

arc o r d i n a r i l y  of a d i f f e r e n t  s i z e ,  and consequently tvork at a 

d i f f e r e n t  e f f i c i ency ,  from those leading t o  t h e  s e l e c t o r s  in 

t h e  former clase,  The s i z e  o f  t h e  s e l e c t o r  oub-groups f o r  
- 1 

handling s p e c i a l  sertrice c a l l e  should the re fo re  b e  f i g u r e d  I 
~eparately, The s e l e c t o r e  .handling coin-box t r a f  f i c ,  i f  any, 

w i l l  i n  general form an additionrcl c l a e s  t h a t  ~ h o u l d  be con- 

sictered separa te ly ,  

As previouely explained, i n  o f f i c s e  serving coin box I 
1 l i n e a ,  aepara te  groüpe of trunke f o r  coin box traff i c  a r e  pro- I 

vided t o  t h e  Zero and A-B operatore,  30 t h t  in  such o f t i c e a  I 
t h e  s e l e c t o r e  handling coin box t r rc f f ic  should b e  kegt i n  a 

separa te  group mhcn forming e e l e c t o r  sub-groups f o r  the Zero 

l e v e l ,  and a l s o  when forming sub-groupe f o r  the f i r s t  l e ~ e l  

where the codo 112 fa ueed f o r  reaching t h e  A-B operhtors;  thst 

i e ,  when considering t h e s e  l e v e l s ,  s e l e c t o r s  handling coin box 

t r a f f i c  are n o t  mult ipled with any o t h e r  ße lec tore ,  

In  oa lou la t ing  t h e  number of f i r e t  ae lec to ra  p e r  

sub-group, Table B i n  the wAverage and Average Plus Deviation 

Tablesm i s  employed, Fron th is  table i t  w i l l  b e  eeen t h a t  f o r  

a 10-trunk eub-group t h e  valuo f o r  t h e  average number of oimul- 
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taneously busy t runks i n  the' buey hour i s  4.13. 

The t o t a l  number of c a l l e  or iginated in  the  of f ioe  

during t h e  busy hour e.nd the  t o t a l  number of o a l l s  t o  t h e  

d i f f e r e n t  po in t s  correeponding t o  t h e  d i f f e r e n t  f i r e t  eeleot-  

o r  l m r e l s b a  obtained f r o i  t h e  t r a f f i c  data.  PrÖm t h i s  d a t a  

i e  determined t h e  percentagee of t h e  t o t a l  c a l l e  inconirig t o  

t h e  f i r e t  ee lec to re  routed t o  each of the  t e n  l e v e l e  during 

t h e  buey hour, 

Th8 value  of A i n  t h e  formal& A = C X H i e  then 
9600 

determined, where C 1 s  the t o t a l  number of c a l l e  o r ig ina ted  

during t h e  buey hour by t h e  a laae  of  l i a e e  being considered, 

nAn i n  then maaltiplicd by t h e  var ious percentagee repreeent ing 

t h e  r e l a t i v e  amounte of t r a f f i o  routed t o  the  d i f f e r e n t  f i r e t  

s e l e c t o r  l a e l a ,  and t h e  r e s u l t s  g ive  t h e  arerage  number'of 

o s l l e  of  t h e  olaee concerned thut  w i l l  5e i n  progrees eimul- 

taneouely over th8 d i f feden t  firmt ee lea to r  l e v e l s  dur ing  the 

buey hour, Por uny g ive  l e v e l ,  t h i s  quant i ty  w i l l  be  o&lled b . O f  this  averoge nua er  of c o l l s  (i) , the  number that 

w i l l  b e  furnished by eac f i r e t  ee lec to r  w i l l  be  A h f where 
T i s  t h e  t o t a l  number of f i r s t  ee lec to r s  i n  the claae,  If R 

i s  t h e  number of f i r e t  s e l e c t o r e  through whia? a ten-trunk 

sub-group~ ehould be nnil 4 i p l ed ,  t h m  R = D W ,  
Ar 
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AB previouely explained , eblea tor  sub-groups ar e b u i l t  

1 up t o  the rcqiiired s i z e  by multicpling together  t h e  required 

nuaber of  e e l e c t o r  d iv ie iona ,  Eech d iv i s ion ,  however, contitine 

E 
i e i t h e r  f i v e  o r  t e n  s a l e c t o r s ,  so t h a t  the number of e e l e c t o r e  

I- per  sub-group w i l l  be some even mul t ip le  of  f i v e  o r  ten. Sinoe 

R w i l l ,  i n  generel ,  not  be an even mul t ip le  of f i v e  o r  ten ,  it 
I 

I will ueual ly  b e  neueseary t o  increaee  o r  decreaee t h e  nwirber of 

I s e l e c t o r s  per  sub-group somewhat above or below t h e  theoretioal 
i 

i ualue, The extent  to  which it i e  permiss ib le  t o  vary t he  va lue  
I .of R (wi thout unduiy o v e r l o d i n g  o r  underload ing the t runk sub- 
I 

groupe) will f r equen t ly  be  a matter  of judgment r e s t i n g  w i t h  the 
i 
I 

I engineers moet familiar w i t h  t h e  nature of t h e  t r a f f i o  data 

I besng used, It i e  thought t h a t  i n  genera l ,  howeves, the  follow- 

ing p r a o t i c e  w i l l  be found s a t i a f a c t o r y :  
i m e r e  I4 i e  15 o r  16, and i n  sone caeee m e r e  R i e  17, 
I 
I 

I 
eaoh sub-group will contain 18 e e l w t o r e ;  where R is 19, 20 o r  

21, snd i n  some cases where R i e  18 o r  22, each sub-group w i l l  I 
conta in  20 s e l e c t o r s ,  Where R i e  24, 29, 26 o r  27, and i n  some 

caees where R i e  23, each eub-group will contain 2 5  selectore. 

In  those i n s t ances  where R i a  17, 18, 22 o r  23, and i t  is 

thought t h a t  the above praotice would unduly overload o r  under- 

load t h e  t runk sub-groups, t h e  method described l a t e r  under 
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"Grbded Xultiplefl  nay b e  used, 

Where R i s  from 28 t o  32 inc lus ive ,  each sub-group 

w i l l  contain 30 s e l e c t o r s ,  and where R 1s from 33 t o  37 in- 

olusive, each sub-group w i l l  contain 35 ee lec ta ra ,  

OPhere R 4s greatsr t h m  3 T ,  R i e  increrieed o r  da- 

orsaaed t o  t5e  neareet  even m u l t i p l e  of 10, axcspt a e  noted 

below. If R l i e s  midway between tm numbers each of which i s  

an man mul t ip le  of 10, mether R i s  decrreaaed o r  i n c r b ~ a e d  

ehould be determined by t h e  engineer f o r  t h e  p a r t i c u l a r  in- 

a t a l l a t i o n  involved, 

It w i l l  b8 eean that i n  o rde r  t o  ob ta in  ee leo to r  eub- 

groupe of t h e  proper e i e e ,  it ii neoessary i n  eome oaees t o  

i n s t a l l  d i v i s i o n s  oontaining f i v e  s e l e o t o r s  erroh, whAle i n  

o t h e r  oaaei  tsn ae leo to r  d iv i s ione  only a r e  neceseary. If 

f i v e  ee leo to r  d iv i s ione  a r e  i n e t a l l d  i n  o rde r  t o  ob ta in  the 

deeired sub-grouping f o r  rcny one l e v e l ,  i t  w i l l  uaua l ly  b e  

d e s i r a b l e  t o  t a k e  ad4antage o f  t h i s  f a c t  i n  r e g u l a t i n g  the 

s i z e  of the  eub-group'e for other l eve la ;  that i a ,  i f  R = 50 

for o p a r t i c u l a r  l e v e l ,  t h e  number of ae lec to re  per eub-group 

f o r  t h i s  level m y  be mrrde 55, inetead of 50 o r  60, i f  Sone 

o t h e r  l e v e l  r equ i res  t h e  uiee of f i v e  e e l e c t o r  d iv i s iona ,  
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I n  a 4- dig i t  eyetem, I€- i s  thought Uiat the r k U B b r  * 

I 
of f i r s t  s e l ec to ra  Per sub-group,for n l l  1avaJ.q w i l l  f r c  

quently be  large enough t o  avoid t h e  necess i ty  o f  anptoying 

i f i v e  e e l e c t o r  d iv ie ions ,  whereae i n  a 5-digit system t h e  nwn- 

b e r  af first s e l e c t o r e  sub-group on Che l e v e l  reserved 

a 
L 

f o r  l o c a l  t r a f f i c  w i l l  i n  genera l  be snßll and msy r e q u i r e  
* 

1 t h e  use  of f ive  e e l e c t o r  d iv is ione ,  I n  any caee, a l l  f  i r e t  

k s e l e c t a r  d iv i s ions  w i l l  be  o f  the t e n  ee lec to r  aiza ,  un less  1 
f i v e  ae leo to r  d iv ie ione  a r e  apecif ied,  

e Combined and P a r t i a l  Sub-G~OUDB, 

The quot ient  obtained by d iv id ing  t h e  t o t a l  numbm of 

I? f i r e t  ae lec to re  o f  a given claae by the number of s e l e o t ~ r r r  

p e r  wrb-groug w i l l ,  i n  genercrl, not be a wiiole number, Th6 

s e l e c t o r s  repreeenteä by t h e  f r a c t i o n a l  p a r t  of t h i s  quot ient  

may b e  formed in to  a p a r t i a l  s e l e c t o r  aub-group w i t h  a oorro- 

f sgondingly emaller t runk sub-group t o  aecond se lec to ra ,  o r  if 

f e a e i b l e  they  may be multipled with eome of t h e  s e l e a t o r s  of 

another c laas ,  forming a combined r e l e c t o r  sub-group -uuff i- 

c i m t  i n  e i z e  t o  provide a proper load f o r  10 trunke to  aeo- 

ond e e l e c t o r s ,  For e f f i a i ency  reasons,  combined s e l e o t o r  

i sub-groupa a r e  uaed wheraver poesible.  

I t  may b e  noted t h a t  where a p a r t i a l  eub-group is 

employed, each e e l e c t o r  loading t h e  p a r t i a l  eub-group i s  pro- 
I 
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via* w l t W  t e n  working terminale i n  the given leve l .  Each 

te rminal  whi bh wu"l nnarmally correspond t o  an unused t runk 

is rnultipl'sdz t o - a  terminal  correeponding t o  a working t runk,  

m u e  redu-cing the average trunk-hunt irrg time, . 
I n  determining t h e  number of  t r3mke required 

f o r  a p a r t i a l  sub-group, t h e  r c l n t i o n  4 = % X $ is  uaed, 
-T 

n?iere i e  t h e  averago number of c a l l a  t h a t  a r e  i n  progresa 

eimultaneouely, during t h e  busy hour, over t h e  l e v e l  being 

conaidered, where i s  t h e  number o f  s e l e c t o r s  i n  the par- 

t i a l  sub-group, and where T i s  t h e  t o t a l  number of f $ r e t  ee- 

l e c t o r s  i n  t h e  class .  l$ i s  t h e  average number of c s l l s  t o  

be orrrried airnultaneoualy over t h e  p a r t i a l  sub-group of trunka 

during the buiy hour, The neares t  value t o  % i n  Table *Ba 

$6 Pound, and t h e  correeponding va lue  i n  t h e  "average p l u s  

d6vfa t ionn column is the nunrber of trunke required i n  t h e  

partial sub-group, 

In determining t h e  number of ee leotore  required 

i n  a combined eub-group, thoae e e l e c t o r s  t o  which the aeleot -  

o r s  o f  another  a l a s a  are t o  be multipled a r e  f i r e t  coneidered 

as though they were t o  f o r n  rr p a r t i a l  sub-groug, and the value  

of hp i s  detern ined  a e  j u s t  explained; t h m  (4.13-hp) is the 

average rlumber of aimxiltaneous busy hour c a l l e  t o  b e  added t o  
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. 
the lC-trunk sub-group by multlpline thrt eub-group t h r o ~ h  

a number of ~ e l e c t o r a  o f  the other cliiaq, The nwber of  ee- 

- lectore of the other c lass  neceatlary to furniah this load i s  

given by the axpression (4.133,) T where T nnd 4 srre the 
4. 

valuea applying to the c l i s s  of eelectoro being used to complete 

the oombined sub-group. 
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A r  previouely noted, Where the number of ee lec tore  

that should be  included i n  a sub-group i e  17, 18, 22 o r  23, 

it may be found incidrieable t o  increase  o r  deorease t h i e  num- 

ber t o  t h e  neareet  even mul t ip le  of  f i v e ,  and i n  such oases 

a speo ia l  scheme o f  t runk nul t ip1. i  ng' knom a e  "gradsd multi- 

p l e"  may be  ueed, 

Grtlded mul t i3 le  i e  a acheme f o r  aaeocia t ing  a sub- 

group of trunka from first t o  eeoond se lec to re  with severa l  

d i v i n i o n s  04 f i r e t  e e l e c t o r s  i n  euch a way t h a t  some of t h e  

E trunke, c a l l e d  common trunka, a r e  m l t i p l e d  throughout a l l  of 

t h e  f i r e t  ee lec to re  involved, while each of the  o the r  t runks,  

cbrlled indiv idual  trunke, i e  multipled through only ri p a r t  of  

the ee lec to re ,  The t o t a l  number o f  trunke i n  ii graded multi-  

p l e  sub-group is eome even m l t i p l e  of ten,  but  t h e  nümber of 

t h e s e  which a r e  "comrnonn and the  number which a r e  " individual* 

dcpends on t h e  p a r t i c u l a r  form of graded mul t ip le  being con- 

s idered ,  

Wawing Xo, 807-68 ehowe echemtztically t h e  form of 

graded mul t ip le  which i e  used where 17 f i r e t  ~ e l e c t o r e  would 

provide  a proper load f o r  a eub-group of 10 trunks, In  t h i s  

case ,  A graded niul t iple  aub-group o f  30 trunke i s  a~ leoc ia ted  

w i t h  50 ee lec tore ,  It  w i l l  be  noted that t h e  f i v e  trunke 
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represiented by l i n o  "AM ar4 multipled throughout all of thib . 

f i f t y  raeleotore, Thase-are t h e  common trunke and appear i n  , 

each d i v i s i o n  a t  the laut f i v e  terminals  of t h e  given leve l .  

The f i v e  trunka rcpresented by l i n e  B a r e  multipled through 

Division Vo, 1 onw,  These a r e  indiv idual  trunke and appear 

at  the  f i r e t  f i v e  terminale of t h e  ~ i v e n  level, S imi lar ly  

t b e  l i n e s  C, D, E and F repreaent  four  m r e  e e t s  of f i v e  in- 

d iv idua l  trunke eaoh, ~ p p e a r i n g  i n  t h e i r  reepeot ive  d iv ie ions  

at tho first f i v e  terminale of t h e  given l e v e l ,  

Brom Bn exarnination of Drawing No, 807-68 it w i l l  

be  aeen t h a t  i f  t h e  t r a f f i c  over t h e  30 trunke hae been eo die-  

t r i b u t e d  t h a t  a l l  of  t h e  crornsion t runks repreaented by l i n e  "An 

and a l l  of the  ind iv idua l  tninke repreeented by l i n e  "Bu, f o r  

mample, have been m d e  bury and t h e  next c a l l  happene t o  be  

routed t o  one of t h e  i d l e  s e l e c t o r e  in Dlviaiun No. 1, t h e  

c a l l  w i l l  b e  delayed even though t h e r e  may be  one o r  more i d l e  

t runks  among t h e  indiv idual  ones represented by l i n e a  C, D, B 

and B, The 30 $?unk# do not ,  the re fo re ,  c o n s t i t u t e  a t r u e  30 

t runk grolrp w i t h  r e a p e o t ' t o  the 80 s e l e a t o r s  which they eerve, . 
I t $8 at present  estimsted thtit t h e  buey hour load 

t o  b e  ctrrried by the eub-group of 30 trunks should b e  regu- 

l a t a d  t o  q u a 1  ths lbad which t h r e e  sub-groups o f  10 trunke 

each could earry on t h e  brraie pw%d by Table 3, The form of 
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Y," g.. 
t,:: 

grrdod m u l t i s l a  s h m  on Dwg, Ao, 807~68 may therefora  bo ured, 

e.8 prer foualy  cltated, whoro 17 s e l e o t o r s  would provide a proper 

l a d  f o r  r club-group of 10 trunks,  a inso i n  that aaae thrw 10- 

trunk eub-groupr, t o  whioh tho graded .mul t i p l e  aub-group 1s 

aeswnad t o  bo aquival.nt, o ould oar ry  the  t r a f f i o  from 81 8.- 

The foll.airlng tcrbla nhmr the f o u r  d i f f e r e n t  forme 

of graded mul t ip le  used f o r  trunking betwaon first and second 

The nunibom i>n Colwan A l n d i a a t e  -0 nupinber of 
re leo t o r r  that aould be  required t o  proir$de a 
propor load  f o r  a sub-group of 10 trunlcm. 

The C orrespondirig numbers i n  C alumnr, B anti C 
a r m  roispeo t i r@ly  the numbor of oeleo t o n  
with which tha graded mul t ip le  aub-group 1s 
araooia tad ,  ~ n d  tha t o t a l  numbax of t runkr  
in tha g raded n u l  t i p l e  .ruh-group, 

The c o r r e s p o n d i q  ~ u a b e r s  i n  Coluans D and E 
rhow reirpec t i v e l y  the t o t a l  number of in- 
d iv idua l  snd the t o t a l  nwnbor of cromsnan 
trunks i n  tho gradod mul t ip le  eub-group. 

Tha C orrasponding numbera i n  C o l m n  F shor 
tho number of rogular  1 0 - t r u d  sub-groupr 

t o  whioh the graded mul t ip le  iub-group 1s 
rograrded ae 0 u iva len t  with raapeo t t o  P t r a f f i o  handl capacity,  
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The r e l a t i v e  loca t ion  on t h e  ae lec tor  boards of 

I t h e  d i f f e r e n t  d iv ia ione  .included in  a gradad mul t ip le  e ~ b -  
E 

eroup i s  determined by t h e  eame considerat ions as those  
i 

governing t h e  m l t i p l i n g  of s e l e c t o r e  when forming rsgular 

eub-groupe, a e  previously deeoribed, 

A s  shown i n  Divis ion V, @Cabling and WiringM, ona 

I o r  more ex t ra  flat type  terminal  s t r i p e  a r e  required i n  each 

t e r a i n a l  pile-up i n  order  to  obta in  t h e  mul t ip l ing  arrangemente 

inherent  t o  t h e  graded mul t ip le  echeae, 

In multipling, together  e e l e c t o r  d iv i s ions  t h a t  a r e  
t 

loca ted  on t h e  sane s h e l f ,  no mul t ip le  s l i p  o r  r e v e r e a l  i s  

i n t roduce i  i n t o  t h e  common trunks,  To do t h i e  would r s q u i r a  
I 

a l a r g e  number of  a d d i t i o n a l  type6 of  h a i r p i n  forme to  care 

1 .  f o r  t h e  d i f f e r e n t  kinds of  graded mul t ip le  and f o r  time differ- 

I snt l e v e l s  on which graded mul t ip le  might be ueed, Whether 

I m u l t i p l e  s l i p  o r  mul t ip le  rbversa l  ehould be used on t h e  o t h e r  
I 
I 

l e v e l s  i s  determined a e  previousiy deecribed, d ieregarding  th8 
I 
1 l e v e l  o r  l e v e l s  to  mhich the  graded mul t ip le  echeme i e  appl ied ,  

~ The ehor t  and long mul t ip le  oables used where graded 

I m u l t i p l e  i a  employsd, however, are neoesear i ly  s p s c i a l  i n  t h e  
I senee t h a t  they muet be spec, ia l ly  formed out t o  t h e i r  flat t y p e  
I 
I 
I 
I terminal  s t r i p a ,  This i a  n e c e a ~ s r y  i n  order  t h a t  on t h e  l e v e l  
I 

I . - 
o r  . levela  where graded mul t ip le  as used, t h e  terrninals corre- 

1 
. . 
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sponding t o  t h e  coiänon t runks from t h e  shelvea t o  be m u l t i p l d  

oan bs connected together  without eome o f  t h e  coxnmon trunks 

from one ehel f  being connbcted t o  aome of t h e  ind iv idua l  t runkr  

f rom another  ehelf .  Thir would r e e u l t  if s tandsrd mul t ip le  I 
cablea were ueed, s i n c e  theee  a r e  f o m e d  out  t o  g i v e  e i t h e r  

m u l t i p l e  r e t e r e a l  o r  anxltiple e l i p  over t h e  t e n  t runks  of eaoh 

l eve l .  

Since mul t ip le  cablee a r e  of neceas i ty  formed 

s p e c i a l l y  t o  ca re  f o r  graded mul t ip le ,  advkntage is taken of 

t h i e  f a o t  t o  i n a a r t  m u l t i p l e  e l i p  o r  r e v e r e a l  i n  t h e  comPon 

t runks  i n  o r d e r  t o  e q u a l i t e  t h e  load over tham a e  fsr as praa- 

tiorrble. Where the graded mul t ip le  sub-groug includee 50 o r  

70 e e l e c t o r s ,  mul t ip le  r e v e r e a l  i e  inse r t ed  i n  the common 

t runks ,  whereas i f  ths graded m u l t i p l e  sub-group includm 110 

or 160 s e l e c t o r r ,  naxltiple e l i p  is  i n s e r t e d  ins tead ,  The s l i p  

o r  r e v e r s a l  is introduceä be t reen  each ehelf  o f  s e l e c t o r s  i n  

the graded m u l t i p l e  sub-group, Whether t h e  mul t ip le  cables  

should be form& out  t o  g i v e  mul t ip le  s l i p  o r  m u l t i p l e  rwersa 

on the o the r  l e v e l s  i e  determined a e  previous ly  deacribed, 

I t  Is not expecteä that t h e r e  w i l l  be  any oaees 1 
whers t h e  t raff  io over t h e  f i r e t  o r  over  t h e  zero l e v e l r  of 1 I 

first s a l t c t o r s  w i l l  be euch as t o  r e q u i r e  the uee  of gradal 

multiple f o r  t h e s e  ieve la .  In genera l ,  t he re fo re ,  s e l e c t o r s  

<" 1 .  \ 

I 
i 
! 

i 

i 

1 

. ,  
&-_L___ -YL&e- +#--Tl J- *-. 
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handling t r a f f i o  from flat  rate iand mesmt43e rate 8inm and 

those hendling aoin 'box t r a f f i o  may b@ inaluded i n  t h ß  sama ? 
graded mul t ip le  wb-group, Seleotora h e n d l i w  trsffi a fro0 1 

I t h e  epec ia l  operatorr* poai t iona  i33ay a l r o  bp inaludad i n  t h a  1 
I sems gradeU m u l t i p l e  sub-group with thtma hsndling t r a f f i o  frog.  1 

f lat  rate, 'rneesage rate end coin box l i n e r  if  th i r  is fotood I 
deai rable ,  

Pi18 to the r e l & t i v e i y  laree nusber OS s e l e u t o r u  

I i n  a graded mul t ip le  sub-group a aons iderabls  ntudber of so- 1 
l a o t o r s  may rsnrerln arfter as many graded mul t ip le  6~b-gl~0U$rb 81 

poiraible have been fonned f o r  the lwel  being oonaiderwl, Tho 

I remaining s e l e o t o r s  are form& i n  t h e  ueual mermtar i n t o  r m l r u r  I 

Y. .  I 
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Cro es .Cannect.iom I n  Trunks To RauiaS Se lwtors ,  

. It i a  t o  be noted that i n  applying the Cross conneo- 

t ion  , nchmes au t l ined  belon, t h a  trunke t o  ee lec to re  handling 

c a l l s  from ,ooin box s t a t i o n e  should b e  considered aepara te ly  

kq, ord.er that t r a f f i c  from coin box s t a t i o n a  t o  the Zero o r  

A-B op~~&to$est ppei t ione  may be  handled orar  a separa te  group 

of trunke, 

Off i 6-e_ S e c 0 n . W  wAre 
By umans of agpropr ia te  crose connectionb at t h e  l i n o  

I+,B., tizr? s u b s c r i b s r r t  linw may be so d i a t r i b u t e d  Mlong thr 

d$fFerent  l i n e  switch sub-groupes that eaoh sub-group of trunks 

t a - . f i ~ , e t  s e T e c t ~ r e  w i l l  be  p r o p e r 4  loaded, buD i t  uould b e  

diffd,qplt.  tq Go t h i e  and a l e o  d i s t r i b u t e  t h e  l i n e s  i n  such a 

manner t h a t  each sub-group of t runke would be carryinij  i t s  peak 
* 

load at the same time, Since t h e  peaks i n  t h e  d i f f e r e n t  sub- 

groupe w i l l  i n  genera l  occur a t  d i f f e r e n t  times, i t  i e  d e s i r a b l o  

t o  r e l a t e  t h e  primary trunk sub-groupe with the d i f f e r e n t  seleo-  

t o r  sub-groupe s o  t h a t  approximately t h e  same number %f trunke 

from each of t h e  eevera l  primiry aub-eroupe w i l l  be terminated * 

i ~ t  each s e l e c t o r  sub-group, By t h i e  means t h e  peak loadb i n  t h e  

t runk sub-eroupe from first to  seoond ee lec tore  a r e  reduced and 

t h o  chance that a c a l l  w i l l  be delayed due t o  an al l -busy sub- 
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qroup of trunks t o  eeaonä aelectors  *iu comoepondingly rbducod. 1 
In aome o f f  i aee  a l l  o f  the primary trunk aub-eroupe 

w i l l  net be of the same s i t e  and therefore  w i l l  not ro rk  at tho  

eams efficienoy, An add i t iona l  advantage, therefore,  i n  as- 

sooiat ing the primary tsunk eub-groups and the  first seleotor 

sub-graupe a e  desaribed ubove 1s tha t  any d i f f e r snce  whioh m y  

ex ie t  in  t h e  e f f i o i m c y  o £  t h s  primsuy trunks doce not have t o  

be taksn in to  aocount i n  fomaing the aeleotor  eub-groups, 811 

of  w a c h  mcry br mads af t he  aame e i s e  f o r  uny givsn l evs l ,  

In order t o  preserve a rogular  oabling ar rangwent  

betfteen the primar;y l i n e  ~ritahsr and the eeleutor  boards, and 

at ,the easre t ime t o  permit of the  aeeociat ion bstwsen p r i m r y  

trunk sub-groupr and eeleotor  uub-groaps juet  d e a o r i b d ,  jumc 

pcr uonneetion8 .in t h s  tsunkri bbtween $he l i n e  snitchee and 

sela&ars are made at an I,b,B, 

, The oroed connaotione are mirda i n  aoaardanoe with 

t h e  plan out l insd below, Et rhould b e  not& that the arbi- 

trrwjr rrrimbsrirrg sohomaa referred t o  are used only ar a m-ns 

f o r  f r o i l i t r t i n g  the drseri$tSon of the plan, &nd ars not to  

be taken as t h e  atandsrd mothod f o r  nwubciring line switch and 

r d e c t ~ r  equiparent Ln an o f f  itm, 

Tho half-ßholtes  of rs lee tox8 sening. t bo  o l r r a  or 

a ia~ses  of l i n e e  bei=- coneidrred ars a r b i t r r r f l y  n~~llberred from 
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a M 1 up. 'Ilhe half-rrhelf n m r e e t  the terminal a t r i p ~  on t h e  

* h ighes t  shelf involved on t h e  h igh  side of  t h e  f i r e t  eelec- 

~ O T  boerd 513 nurrbered 'ln and t h e  o t h e r  half o f  that ehslf 

i s  numbercd u2w, The numbering is  continued i n  this manner I 

1 I 
by progressing domward on the high s i d e  of the boslrd u n t i l  1 1  

I 
sll of t h e  half-ohelves on that s i d e  that are t o  be n7unbered I 

have been inoluded, The nuubering i a  cont ir,ued i n  the eame 

mariner on t b e  low s i d e  of t h e  board, progreneing d o m w r d ,  ond 

i s  thm crontinued f o r  the half-she1v.e~ on tkre next  board i f  

thars bs mora thcrn one, 

The ten a e l e c t o r e  i n  traoh half-sheif are a l s o  arbi- 

trarily numberd from 1 t o  10, t h e  numbesing progreesing towatd 

, the  power enb of t h e  bocird. 

All of the working trunke from t h e  primrrry l i n e  

e~witchee f o r  t h e  class o r  clasaea of l i n e e  i n  queetion a r e  aleo  

a r b i t r a r s l y  numbered frarn 1 up, beginning at t h e  No, 1 t runk 

i n  tbe first eub-group an4 continüing up t a  the number corre- 

sponding t o  the higheet  numbered half-shelf  of ~ e l e c t o r s ,  and 

then repeating as many time8 as ard neceßeary t o  Cover a l l  of 

the workiag trunks.  

I n  running the cross-wnncct ions,  the first Ho, 1. 

primsy trunk i s  connected t o  the No, 1 s e l e e t o r  Sn t h s  No, 1 
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hal f -ohel f ,  the eecond No, 1 trunk is  connected t o  t h e  No, 2 

e q l e c t o r  i n  the No. 1 hal f -ehel f ,  e t c . ,  v.ntil a l l  No. 1 trunkr 

have been oonnected t o  t h e  d i f f e r e n t  s e l e c i o r e  irr t h e  No, 1 

holf-shelf, Then t h e  f i r e t  No, 2 trunk i e  connected to  t h e  No, 

1 a e l e c t o r  i n  t h e  No, 2 ha l f -ahel f ,  t h e  eecqnd No. 2 t runk i e  

oonneoted t o  the  No. 2 ee lec to r  i n  t h e  No. 2 half-chelf ,  e t c . ,  

u n t i l  a l l  No, 2 trunke have been connected $0 the vtiriqus 

s e l e c t o r e  i n  t h e  No, 2 ha l f - she l f ,  Thie scheme i n  continued 

u n t i l  a l l  o f  the working trunke have been crose-connected, 

s f i c e e  Where S e c o n d a r ~  Lins Switchee Are Ina ta l led .  
i 

I n  such o f f i c e e  t h e  d i f f e r e n t  regular  groung a.nd 
I < .  

t h e  con~bined o r  p a r t i a l  Group w i l l  not i n  ~ e n e r a l  cörry t h e i r  

r e e p e c t i t o  peak loads at t h e  Same time,- In  order  t o  n$nim$za 
1 

the chance thut e c a l l  w i l l  be  delayad due t o  kn al l -buey sub- 

zroup of t runks from first t o  eecond oeleotore,  therefore ,  it 

i s  d s a i r a b l e  t o  r e l a t e  t h e  var ioue sub-groups of t runks from 

eeoondary l i n e  ewitches with t h e  d i f f e r e n t  e e l e c t o r  sub-groupa 

i p  auch a manner t h a t  apnroximately t h e  Rame number o f  t runks 

from e&ah of t h e  r egu la r  grouue and f r o n  th'e combined o r  par- 

tial  group w i l l  be terminated a t  each s e l e c t o r  sub-group, 

In o rde r  t o  permit of regular cabling arrctngemants 

snd at  thc samt t i x e  t o  obta in  the  deeired r e l a t i o n  between 

the sscondary t a n k  eub-groupa end t h e  f i r o t  s e l e c t o r  aub-(yroups, 
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s r o s s  connectione a r e  introduceä in the trunks between t h e  

mecondary l ' i n e  switche. and t h r  f irst se lec to re ,  
i 

The hal f -she lves  of s e l e o t o r s  eerving t h e  olaae 

o r  c laeeee o f  l i n e e  being coneidered, and t h e  s e l e o t o r s  on 

ecich ha l f -ahe l f ,  are a r b i t r a r i l y  numb ered ae previous iy  de- 

ucribecl under #Officee Where Seconiiary Line Switches Are 

Hot Installedn, The working trunke f rom t h e  eecondary l i n e  

switches f o r  t h e  olaee o r  c l a sees  o f  l inoe  i n  queetion are I 
I .  a r b i t r a r i l y  numbered i n  the Same manner ae  t h e  t runke .from 

primary l i n e  awitches i n  o f f i c e s  where eecandsry l i n e  switchar 

are not i n s t a l l e d ,  The c ross  oonneatione are then made i n  

1 acoordence wi th  the p lan  previoualy out l ined  under i c e e  1 
Where Secondary Line Switohee Are Not I n s t a l l a d , H  
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B i r u t  Seleotoro, 

T o l l  Se&eator& Bec@uie of t h e  d i f  f erenambetween 
1- . . 1 ?' '. . , L .  

I l o a a l  and t o l l  requjrementr i n  I , e  regard t o  opera t  ing methods 

I and trunrmispiora f ea tu res ,  # .para te  t r a i n s  of ee leo to r s  are . i , . , L 
--\ 

eioaploy~, f o r  e r t a b l i a h i n g  t o l l  connectiona betwaen the t o l l  \ 

!+ L .  1 3 .  * % . ,  

board and t h e  m,$chani c a l  subecr ibers.  I n  a s ingle-off  i ce  

d i s t r i c t  i t  i a  th-e custo-y p r a o t i a e  t o  terminate  eaoh work- 
* ,  ' P  i _ - i l  

I ing swatching I L t p n k  from t h e  t o l l  board at a t o l l  f i r n t  ee- . .  8 I1 
I * l e c t g r ,  al though i n  eome cases  i t  may be found eoonomi~al  t o  

C f  i > <  I I 
te rminate  ~ u o h  trunko at t o l l  aecond ße lec tors .  

In  o f f i c e s  serv ing  coin box lincui, the  awitching 
b * i .  f * , * 

trun'ks over wbich o o n n e o t i o n ~  t o  coin box s t a t i o n e  a r e  made 
'"" I I 

ar,e te r@nat@ at t o l l  ee leotore  which are equipped w i t h  
= L :  3 !.* 

d o r l e  p r i v a t e  banke, as on trunk-hunting aonnectors, end 
+ t u  X ,  iX,  

four - r i r e  q$r*oyits a r e  uied bctneen these  ec leo to r s  'and t h e  
6. 

t o l l  qeooqd pqlectors ,  The f o u r t h  brush on w c h  coin-box t o l l  
; . * I .  k, % / 

fir8t 00leot?$ (6  nqaltipled t o  t h e  bnnk contacte  o f  a r p e o i a l  
I < L /  : 4 

r w i t @ i  V , p  
C -  

wh$& is rwohed by the t o l l  Operator over a coin-box 
d a  r .  

o p g p ~ t i w  .:, t n & k  and whiah enablss  h e r  t o  con t ro l  t h s  applioa- ". ".- I *  - 7 

t i ~ p  OS qoin o o l l e c t  o r  r e t u n i  .current t o  the  coin-box l ines .  
Z , , , "  $2 1 *' 

0 .  
1 

In . florm- , t o q l  fQat  s e l e c t o r  sub-groupe t h e  coin-box t o l l  
r . . 
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f i r a t  s e l e c t o r e  may b e  mXtip led  with t h e  o t h e r  t o l l  first 
I e e l e c t o r s  i f  des i red ,  
I 

Selec tor  alult inle.  Like regular f i r e t  ae leo to r s ,  t o l l  

~ f i r e t  ae lec to ra ,  ( o t h e r  than coin box t o l l  first ae lec to re )  , 
I a r e  n u l t i p l M  together  i n  t h e  ehop i n  d iv i s ione  of f i v e  o r  ten ,  

I and twenty ae leotore  i n  e i t h e r  two o r  t h r e e  d iv ie ione  a r e  mount- 

I ed i n  t h e  r egu la r  manner on a ehelf  at the  etandard e e l e c t o r  
I board, The d iv ie ion  bank wiring 1s carricid, ae previour ly  d* 

ccr ibed f o r  r egu la r  ee lec to re ,  t o  terminal  r t r i p i  at one end of 

t h e  bosrd where t h e  dioieiolrs  may b e  niultipled together  as r c  

quired. 

The terminal  s t r i p  arraneeznent f o r  the four-wire 

t runke from CO in  box t o l l  f irst s e l e c t o r e  i e  eeeent i t i l ly  t h e  

same ae t h a t  required f o r  o ther  first se lec to ra ,  t h e  only d i f f -  

erer~ce beine t h a t  e x t r a  f l a t  type terminal  ~ t r i p e  a r e  required 

i n  t he  nrivcrte conductor pile-upr f o r  t h e  terrnination o f  the  

d i v i e i o n  wiring u-nd t h e  cabling used i n  conneation with the 

f o i r t h  conductors, The number of f lat  type  terminal  e t r i p i  

that would be required i n  euch p r i v a t e  conductor pile-up m e r e  

four-vrire trunka a r e  ueed would, however, exceed t h e  cspaci ty  

o f  t h e  etandard assembling p i n r ' i f  three d iv i s ions  of  s e l e c t o r r  

were mounted on a s h e l f ,  eo that ooin-box t o l l  f i r e t  e e l e c t o r r  

w i l l  be furniehed only i n  10-selector  d iv is ione ,  
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Toll first seleotorr  are not iaultiplad r i t h  rcigular 
\ 

f i r e t  aelectorr  end f g r  th ie  rearon the fomner a r m  urually 

groupul togather on a, separate relaotor board, Tb8 t o l l  f irrt 

celaetor  board ~ a y ,  horever, be used f o r  mounting other releota 

o r r ,  -eh &D t o l l  reoond eclsctorr ,  rgocial o r  au,xil irry sa- 

lectors ,  e tc . ,  if auch an arrangement i e  found to  be aoonomiaal 

i n  the ut . i l i t a t ion  of f rame and f loor sproe, 

Toll f i r e t  eelectore a r e  m o w t d  on oppomita and on I 
fbdjacent ehelves a t  the  seleotor board, t h i r  r e l a t  ioe location 

permitting the  eeleotor divioionr t o  be formed into rub-groupr 

i n  cicaordsuiur w i t h  the  method deroribad i n  Divi~iion I V ,  08otion 

3-a, unbur @Qroupirrg of F i r s t  Saleotor Divi8ionue@ 

Uultiple s l i p  o r  multiple rcrocrreal i r  ured i n  mlti- 

pvng t o l l  f isst  eeleotorri, and $8 inrerted between d i t i s i o n r  I 
ar d e s c r i b d  in  oonnection w i t h  r w u l a r  firmt eelectorr  i n  

Seotion 3a, 

Nuniber of Seleotora Per Sub-Qroum. I 
The nunber of t o l l  firmt rselectora required to  gravide 

a proper load f o r  a iub-group of ten trunke t o  t o l l  r econd so- 

leotore i e  4etsrmined i n  the ume general way ar deroribod f o r  1 
rcrgular f irst qmleotorm in Seotion 3-b, The r e l a t  ion R - Y 
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ist4@5i@yeU, whllire R is t h e  number of t o l l  f i r s t  s e l e c t o r s  pe r  

sub-gr6up, T ie t h e  t@%al nuxiber of t o l l  f i r s t  s e l e c t o r s  con- 

oeriiehbahd ?Ar i s  t h e  average nwnDer of ce l l s  i n  progress  'I 
efkli&he$iaisly iiiiring t h e  buay hour over the  l e v e l  bei- con- I 
siderBd." Thu ialue o f  Ar i s  c e ~ l ~ u l s t e ä  f r o i  the t r a f f i c  d a t s  

u s c h  i n  &hrie'ction with thr formula A = 

I n  o rde r  t o  adapt t h a  mult ipl ing acheme t o  t h e  
b j  *s  

s tendard 'equipment arrangements, t h e  t h e o r e t i c a l  number of 
# ,  

1 
1 

t o l l  f i r s t  s c l e c t o r s  per sub-group ( R )  1s increesed o r  deoreared 
" & , > ) ' E  ' * 

I 
5 6 

t o  the nes rea t  even mul t ip le  of f i v e  o r  t e n  aa  previouely de- I 

r ! ' > L : ,  

ßcribed f o r  regular f irst s e l e c t o r s ,  al though t h e  use o f  f irb 
I 

s e l e o t o r  d iv i s ione  w i l l  no t  o r d i n a r i l y  be neceesary t o  ob ta in  
V*: ; ,  . +. ! 

an economical xnthtipline arrangement. 
;, * .- , 

Due t o  the necess i ty  of  ke6ping the t o l l  s e l e c t o r e  
I 

i n  r k a r a t e  t r a i n ,  no opportunity is  offorded t o  combine the 

t runks  t o  t o l l  second ee lec to re  with t h e  t runks from regulrrr 4 I 
f i r a t  t o  r egu la r  eecond s e l e c t o r s ,  After aß mang t o l l  ßub- 

8 %  f % Y ,  r .  

group. os poe8ib le  have been forned f o r  a p a r t i c u l a r  1-81, the 
9 %  ' I 

remaining t o l l  s e l e c t o r s  s r e  formal i n t o  a p a r t i a l  BUB-group. 
C < +  , 

,,me number of t runks  required f o r  the p a r t i a l  sub-group ie 
.c-kq,s.: r . * 

dw'kerrnined a a  d e ~ o r i b e d  i n  Sect ion 3-b, t h e  r e l a t i o n  4 = 

4 X R~ being ~nployet i  i n  conjunction with Table B. 
T- 
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Second Se lec to r s  - 3'a~-D1*Syclt c ~ n ,  

R W u l a r .  b o c i a l  G d  To l l  Se lec to r t ,  Bsoh working t m k  f r o ~  

t h e  regular f i r n t  ee lec to r s ,  rrith tho exception of  thoee from the 

f i r e t  and Zero l eve le ,  is terminated a t  8 r-lar second su l re tar ,  

the trunke f r o m  t h e  gero l e v e l  being ca r r i ed  t o  jack0 at the t.tzg 

operatore '  poei t ione ,  and thoee from t h c  fisst l e v e l  baing tarnril. 

ina ted  s r t  egec ia l  seoond ee lec tore ,  

Each working t runk from t h e  t o l l  f i r e t  s e l e o t o r s  i s  t d -  

nated a t  a t o l l  aecond se lec to r ,  

In  a a i n g l e  o f f i c e  d i s t r i c t ,  a e e m i n g  a 4-digi t  systen, 

segultrr and t o l l  second s e l e c t o r s  are divided in to  groups, a 

group conais t ing  of a l l  of t h e  regular  and t o l l  s e l eo to re  uhiob 

handle t r a f f i c  from a given l e v e l  at the firet eelcc tore ,  a - 8  

wi 11 be as maw groupe of rqplar and t o l l  second e e l e c t o t r  ao 

t h e r e  a r e  woricing l e v e l s  (exclus ive  of t h e  Zero and f i p s t  l e r o l r )  

a t  the f irst s e l e c t o r s ,  The epeoia l  seoond ee lec tore  o o n e t i t u t e  

one o r  more a d ? i t i o n a l  groupe, In  o f f i c e a  s r rv ing  coin box l i n w  

and where tha h-B operatore a r e  reached Qy the code 112, t h e  

dpeoia l  second s e l e c t o r e  ueed f o r  handling ooin box t r a f f i o  arm 

kept i n  a group eepara te  from t h e  o the r  opecia l  oeoond s e l e o t o r r  

i n  order  t h a t  ooin box o a l l s  may be routed t o  tho A-B opera tor r  

over  a separa te  g r o w  of trunkrr, In  genera l  s e l e c t o r  d i v i s i o n r  

i n  the eame group may be rmrltipled together ,  whercaa it is not 
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'perxaiss ible  t o  mul t ip le  together  div i r ions that a r e  i n  d i f f e r -  ! 
ant groups. 

A1,l of the rettular eecond aelentore i n  a given group 

should, as far a e  pose ib le ,  h e  l o a t e 8  together on the  same 

a e l e c t o r  board i n  o rde r  t o  permit r ab-group of trunke t o  con- 

neotors  t o  be m l t i p l e d  aa descr ibed i n  Seotion 3-a under *Group- 

ing  of F i r s t  Se lec to r  D i v i ~ i o n a , ~  The t o l l  ~ e c o n d  e e l e c t o r s  i n  

a eroup should be located together  i n  a eirci lar  mnner .  I n  

genera l ,  i t  is d e s i r a b l e  t o  make provieion on t h i e  baeks f o r  

t h e  growth of  any group of eecond ee lec to re  correeponding t o  

a p a r t i m l a r  thousand subacribere '  terminale  which, i n  the i n i -  

t i a l  period,  are bu t  p a r t i a l l y  equipped. I t  may a l e o  be de- 

a i ~ a b l e  t o  a l low f o r  t h e  growth o f  eecond e e l e c t o r  groups l f  

increaeea  i n  t h e  c a l l i n g  r a t e  o r  holOing time a r e  expected, 

a l thaugh t h e  a d v i e a b i l i t y  of doing t h i s  w i l l  depend largely 

on euch f a c t o r s  as t he  f loor  plan layout ,  t h c  number of ad- 

d i t i o n a l  e e l e c t o r s  requi red  f o r  growth and t h e  time t h a t  i t  1s 

eitimuted w i l l  elapee before  t h e  a d d i t i o n a l  equipment w i l l  be  
I 

i n s t a l l s d ,  I 

Par cabling rareonm t h e  t e n  trunici i n  s sub-eroup 
I 

from first s e l e o t o r s  are terminqted on a half-ahelf  at t h e  eeo- 

ond s e l c c t o r  boatd; t h a t  is,  th& are tarminated a t  e i t h e r  t h e  
I 
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I f i r e t  t a n  o r  t h e  ?Last t e n a e e l e c t o r s  on a ehelf, Bor t h e  same 

reasonac the trunka of p a r t i a l  eub-groupa are terminated at 

seeond oaleotora a l l  o£ whioh are located on t h e  Same half- 

ehel f ,  Bor exaxxxple, a eix-trunk p a r t i a l  sub-group would be 

tern4natgd at  t h e  f i r ~ t  six ee lec to re  on a ha l f- ehe l f ,  t h e  o the r  

four  a e l e o t o r  g o e i t i o n s  being psovided w i t h  banke but not being 

equipped w i t h  s e l e e t o r e ,  

Se lec to r  Mta l t i~ la .  

m L a r  and Sneci@l Seoand Seleotors.,  Like f i r e t  celco- 

t o r r ,  r a g u l a r  and e p e c i a l  eecond e e l e c t o r s  a r e  usua l ly  multi- 

pled together  i n  d i v i s l o n e  of t en ,  but  o r e  furniehed i n  d i r i -  

s ions  o f  f i v e  i f  required, and twenty eelecztorie are mounted in  

the regu la r  m n n e r  an  a ahel f  at t h e  etandard s e l e c t o r  bartrd, 

The m u l t i p l e  wir ing f o r  each d i v i e i o n  is c a r r i s d  t o  flat t ype  

te rminal  ietripe mounted ac ross  on,e end of t h e  s e l e c t o r  bortrd 

and t h e  te rminale  are wrang& i n  t h e  Same m n n e r  as previoue- 

l y  deecrlbed i n  ~ o n n e c t  ion w i t h  f i r e t  se leotora ,  The r e l a t i v e  

l o c a t i o n  on a baard of the different d iv ie ions  of s e l e c t o r e  i n  

a sub-group i s  the s m e  ua deacribed f o r  first s e l e c t o r s  i n  

&ect,ion 3-6 under "Groupizqg o f  P i r s t  Se leotor  Divieions, '  

T o l l  Seoond S e l e c t ~ r e ,  T o l l  eecond a o l e c t o r s  are u s u a l l y  

m l t i p l e d  togethsr i n  d i v i e i o n s  of t en ,  but s re  furn ished  i n  
* 

di~i6116ns of f i v e  if  r e q u i r d ,  and tem s e l e c t o r a  are mounted On 
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cr she l f ,  The t o l l  eecond se lec to ra  in'a 4-digit  system a r e  

terrned tranemiesionW se lec to rc ;  t h ~ t  i a ,  the subscriber '  t 
g, 

baztery  aupply on 6, t o l l  c a l l  i s  furnished through a repeat ing  

- c o i l  which is aseociated w i t h  the t o l l  eecond se lec tor .  f t  i e  I 
I 
I 

no t  f e a s i b l e  to  mount t h e  repeat ing c o i l  on t h e  s e l e c t o r  baae, 1 

but by mounting ten o f  t he  ee lec to r s  on one-half o f  a shelf trnd I 

t h e  t en corresponding r'epeating c o i l s ,  toeether  with c e r t a i n  

o t h e r  associa teb  apparatus ,  on the  o the r  half  of the eame ~ h e l f ,  

i t  i s  p o s s i b l e  t o  mowit, wire and t e s t  out t h i s  equipment i n  

t h e  shop, and it 1s thought t k a t  th i s  arrangement poeseesee 

Suff i c i e n t  adrantage t o  warrant a depar ture  from the ueual  

method of arranging t h e  ae lec to re  on the'boarde,  I n  order  t o  I 

I 
mininize t h e  length of t h e  d i v i s i o n  bank cablee, t h e  s e l e c t o r e  

1 

are mounteü on t h e  half-ehelf  nearer t he  terminal end o f  t h e  
! 

bonrd, 

The tranamiseion e e l e c t o w  a r e  provided n i t h  double 

p r i v a t e  banke, and four-wire tdunke a r e  uebd betwsen theee 

a e l e c t o r s  and t h e  connectoris, 'Th8 mrzltiple wiring f o r  each 

d iv i a ion  is caeried i n  t h e  usual  m n n e r  t o  f la t  type  terminal  

s % r i p a  at t h e  end of the s e l e c t o r  boarcl, and the  arrangement of 

t h e  terminale  i e  subl i tan t ia l ly  Ithe Same ae f o r  coin box t o l l  

f i r s t  s e l ec to re ,  The r e l a t i v e  looat ion on a board of t.he d i f f -  

e ren t  d i v i s i o n s  of ae lec to r s  i n  a sub-group. is i n  genera l  the 

suzne as f o r  regular  second se lec tore ,  
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Ua~ll L, 1920. 

L * 

The number of seoond ee leutora  required t o  provide 

a proper l o ~ d  f o r  a sub-group of t e n  trunke t o  connectore 

w i l l  u ~ u a l l y  be large, and it is thought that  i n  t h e  major i ty  

of  caaae mül t ip le  e l i p  n511 be found eatimfactory ae a meana 

of d i s t ~ i b u t i n g  t h e  load over t h e  t runke of t h e  sub-groups 

and of reducing the r o t a r y  a c t i o n  of the e e l e c t o r s ,  s l though 

mul t ip le  reversal w i l l  be provided i f  required,  The ~ l i p  o r  

peversB1 i e  i nee r t ed  i n  the mult ip l ing  as previouely daftcribed 

in connection with f i r e t  s e l e c t o r s ,  

The s i z e  of regular, t o l l ,  o r  spea iu l  eeaond aelec- 

t o r  aub-groupe i s  determined i n  t h e  eame ~ e n e r a l  way aa de- 

ocribeü f o r  first e e l e c t o r s  i n  Seotion 3b., u e i n g  t h e  relation 

" L%- ' f h e  number o f  t runks  requlred f o r  a p a r t i a l  nub- 
r 

group i e  a l so  determined as deacribed i n  Section 3b, ueing the 

r e l a t i o n  A =  Ar X % Combined l o c a l  and t o l l  aub-groups 
* T 

may be ueed as explained l a t e r ,  

I n  datermining i n  w h a t  mruinsr and t,o what ex tant  the 

t h e o s e t i o a l  siao of a seoond s e l e u t o r  sub-group should be in- . 
oreasad o r  deoreased t o  aanfori~i t o  equipment l ia r i ta t ione ,  the 

pr t rc t ice  ou t l ined  i n  conneotion with f iret  e e l a ~ t o r s  eh~u lc l  i n  

genera l  be f ollowed. 

Combined Local and T o l l  Sub-~roune, 

In a 4-dig i t  syetam a given l e o e l  a t  a group of  rag- 

u1r.r eecond ~electora handle6 the local traff i c  incoming t o  a 
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* 
maximum of bu t  1üO terminale  an8 t h o r e f o r e ' t h e  t o t a l  number c6 

trunlse required ger l e v e l ,  which i e  t h e  nurilber o f  l o c a l  con- I 
noctore requi red  per  100 terminale ,  i e  usually smirll, varyfng 

fram about 6 o r  7 aar a niinimum t o  perhape 15 cte a maximum f o r  
I 

a r egu la r  group of  100 terminals.  ( A  r egu la r  groüp of 100 ! . 
I 

terminale  i s one which doce not include P.B.X. t runks) .  f t 
i I 

i s  a l s o  apparent that exoept where t h e  t o t a l  number of trunke I 
roquirsd per l e v e l  is j u a t  t en ,  o partial sub-group of trunks 

i 
will r e s u l t  and t h i s  p a r t i a l  sub-groirp may be mall and r e l a -  

t i v e l y  i n e f f  io i en t ,  I n  such oaeee, therefore ,  t h e  t o t a l  num- 

ber of t runks  and conneotore required t o  handle t h e  l o c a l  

t r a f f i c  to  the group of 100 terminal8 may be  increased by a 

consfderable  percentage over t h e  number t h a t  would be necee- 

eary  i f  the uee of small p a r t i a l  sub-groupe could be avoided, 

It w i l l  b e  found economical i n  eome cnaes, ths re fo re ,  t o  com- 

t b i n 8  ir p a r t i a l  rub-group of t runks from a group of r egu la r  I 
t eecond s e l e o t o r a  with t h e  t runks from the oorreeponding level I 

of t h e  t o l l  second oe lec to re  i n  t h e  aame group, Th8 t o l l  

f runke ~ e q u i r e d -  t o  eerve  100 terminale  are eeldom suff  i c i a n t  

i n  nunbar t o  form i n  t h s ~ ~ s ' e l ~ e s  a n  s f f i o i e n t  eub-groqp, but . 
by combining thm w i t h  a partial sub-group f r o m  t h e  r egu la r  

a e l e o t o r s  a l a r g o r  partial sub-group o r  a f u l l  sub-group of 
I 

4 
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2 I 

. ' I  

t e n  trunks lhay be obtained and t h e  added expenee inc ident  t o  I 

I 

t h e  uee of p a r t i a l  sub-groupa m a y  b e  l a r g e l y  eliminated, 

The schame of combining l o c a l  and t o l l  p a r t i a l  eub- 
I 

groqIpe i n  t h i a  way i s  appl ickblo,  however, only t o  thoee 18~- , 

e ls serving regu la r  groupe o f  100 t e r q i n a l s ,  The connoctore I 

a t  which euch combined groupe a r e  terminated, c a l l e d  Wcon- 

b ina t iona  oonnectore, nuat of oouree handle both l o c a l  and 

t o l l  t r a f f i c  and a r e  the re fo re  deeigned t o  include t h e  c i r -  

cuit f eatitres o f  bath l o c a l  and t o l l  connectors. A s  a r e e u l t ,  I 

combination connectore require more apparatae than e i t h e r  of 
i 

t h e  o t h e r  two typee and it  so h a p p e n ~  t h a t  conbination con- 

nec tora  a l s o  arranged f o r  t runk.hunt ing ( f o r  uee i n  connection 

w i  t h  groups containing p r i v a t e  brmc1.3 exchange t runks)  would 

r e q u i r e  more re laye  than could be mounted on  the etandard con- 

nec tor  baee, To avoid equiprnent complications, therefore ,  com- 

b i n a t i o n  trunk-hunting connootore a r e  not f o r  the *resent '  t o  

I I 
I n  d e t  errnining what mrrltigling arranganent ohould be I 

used f o r  t h e  regulür and t o l l  eecond s e l e c t o r r ,  t h e  following I 

genera l  p lan  is followed: The nunber o f  r egu la r  second seleo- ' I 

I 

t o r r  ' r q u i r e d  t o  provide a proper load Wor a sub-group of t e n  I 

t runks  i a  d e t e r m i n d  i n  the ueual iaanner, If t h i s  number i s  I 

I 
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~ r e a t e r  thnn t h e  t o t s l  ~umber  of regular  second s e l e c t o r s  I 
I 

i n  the group c o n c e r n d ,  n p a r t i a l  ~ub-group r e s u l t a  i f  t h e  

combined 10-1 and t o l l  eub-group plan i s  not ueed, and t h e  

number o f  trunke required f o r  the p a r t i a l  eub-group i a  de- 

t e ra ined  ae provioumly explained, If t h e r e  are more regu la r  

second s e l o c t o r e  thcrn are required t o  f u r n i s h  a f u l l  load for 

ten trunke, t h e  exceee s o l e a t o r s  fonna p a r t i a l  sub-group i f  t h e  

combined sub-group p lan  i e  not used, and the number o f  trunke 1 

required t o  handle t h e i r  t r a f f i c  is determined i n  t h e  ueual  I 
I 

u n n e r ,  S imi l i a r ly ,  t h e  number o f  t o l l  trunke that viould be 

required i n  a s e p a r a t e  partial eub-group t o  carry the t o l l  

t r a f f i o  to  the  p a r t i c u l u r  100 termintsle b e i m  coneidercd i a  

then deter~nined,  Aseume that  t h e  average numbtr of simul- 

taneoua c a l l e  t o  b e  ca r r i ed  i n  the buey hour by t h e  p a r t i a l  

sub-group from t h e  regular .  es l -actors  i s  % ,  arid t h a t  the ave- 

r a g e  number t o  be ca r r i ed  by t h e  partial oub-group from t h e  

I 4.13, t h e  two p a r t i a l  sub-groupe may be  combined i n t o  a par- 
I 
I t i a l  o r  s f u l l  sub-croup, The value,  i n  Table B, which i e  
I , I 

I neareat t o  the sum ($ + A ) i i  then found, and the number t 1 1  II I 

I of trunks and combination connectore required i n  t h e  combined 
I * 
I sub-group, o r  combined p a r t i e l  sub-group, i o  found oppoei te  
I 
I 

I i n  the nAver&ge Plue Deviationa oolumn, If ( A  + A ) exceeds J 
I 

I P t 1 

I 4.13, ths t w o  p a r t i a l  sub-groupr may be forried in to  an8 cambinad sub- I 

i 
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group of t e n  trunks. with one p a r t i a l  sub-aroup s t i l l  rweiining, 

The volue  of ($ + At - 4.13) i s  then fourd in  Table B, and 

I t h e  number o f  trunka rcquirgd in  t h e  partial sub-group is  given I 
I opposi te  i n  t h e  @Average Plua DeviationM column, I n  caeee where i 

a t e n  t runk eub-group and alao a p a r t i a l  mb-group would be  re-  

priircd f o r  l o c a l  t.*$ic, t he  combined sub-group, if u e d ,  

ehould i n  genera l  bs 80 arranged that it w i  11 c a r r y  a l l  of t h a  

t o l l  traffio i n  order  t o  avoid t h e  ueie of t o l l  connectore ae 

I wel l  a e  both l o c a l  and combination connectore, 

I Combinat ion connectore ars eomewhat mors expansive I 
than l o o a l  o r  t o l l  connectore, and t h e i r  e x t r a  cos t  should be  

balanced i n  esah eaea erßainet t h e  saving r e e u l t i n g  from any . 
reduct ion i n  t h e  neceesary number of t runks and connectors 

eff ected by t h e  uee o f  the combind sub-group p lan ,  but  it i e r  I 
thought tha t  i n  g e n e r a l  t h e  uee o f  t h i s  plan w i l l  be j u s t i f i e d  

i f  i t  r e s u l t e  i n  t h e  errving of one o r  more connectore p e r  hun- 

1 dred terminale ,  I n  eome ine tances  t h e  t r a f f i c  condi t ions  may 

1 be  such t h a t  no reduct ion i n  t h e  numbar of  connectors can be 1 
I i 

e f f e c t e d  by fol lowing the oombined sub-group plan, and i n  auch 

caeee t h e  l o c a l  and t o l l  . p a r t i a l  sub-groupe ars kept separate ,  I 

k 
1 

Becauee of c i r c u i  t requirements t h e  combinctt ion  
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one aet  f o r  t e rn ina t ing  the 3-wire t runk coming from t h e  regu- 

lar s e l e c t o r e  and another e e t  f o r  terminating the 4-wir8 trunk 

~ d n g  from the t o l l  selectorm. I n  o the r  words, t h e  r egu la r  

and tke t o l l  partial sub-groupe of t runks forming a combined 

sub-group a r e  i n  e f f e c t  mul t ip led  together  a t  t h e  connectors 

by using separa te  ee te  of eeleotor-connector cablee f o r  the 

r egu la r  and t o l l  p a r t i a l  sub-groups, ins tead  of smploying 

t k e  ueual method of w l t i p l i n g  betwesn the s e l e c t o r  boarä 

terminal str i p ~ ,  
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8econd Se1 - e c t o r e O i v e - D i g i  t S ~ s t  em. 

Rbgular. Bnauiai and T011 Seleo- The l e v e l  o r  

l e v e l e  'at tho  f i r e t  e e l e ~ t o r s  over which t r a f f i c  l o c a l  t o  t h o  , 

o r i g i n a t i n g  o f f i c e  i e  routed a r e  tarmad the l o c a l  l e v e l s  rrnd 

eaoh working trunk f r o m  theee l ave le ,  exoept the Sero and 

f i r e t  l e v e l s ,  i r  termi,nattQ at a r egu la r  gecond s e l e o t o r  knolm 

a e  a Looal, ,seoond , se lea tor ,  Th8 trun$s f rom the  zero and fi-X*% 

l s v e l e  are oa r r i ed  t o  jacks at the Zero opera tors t  p o r i t i o n s  

and to  s p e c i s l  second s e l e c t o r e  reepect  i v e l ~ n ,  

Eaoh working t runk ooming from another  o f f i c e ,  o t h W  

than the t o l l  officre, is terrninsted at a regu ia r  seoond seleo- ,t 

t o r  knom ae an  i n c a m d n g  second ee lec tor ,  I 

Eaoh working switching t runk f r ~ m  t h e  t o l l  board 10, 

i n  ganera l ,  terminated at a t o l l  eecond ea leotor ,  although is 

some ocrses it may be found s a t i e f a o t o r y  t o  terminate  suoh 

t runk8 u t  t o l l  th i rd  ee lac torq ,  In  o f s i c e e  serv ing  coin box 

l i n s e ,  t h e  ewitching trunke over which c d n n e ~ t i o n s  t o  coin 

box s t a t i o n s  sre made ars t e m i n a t e d  at  t o l l  e e l e c t o r s  w h i o h  . , 

a r e  provided with.double p r i v a t e  banke, and t h e  t runk  from 

t h e s e  e e l e c t o r r  a r e  four-wira c i r c u i t e ,  as deaoribed i n  oos- 

neot ion with coin-box t o l l  f . i r a t  eoieotore i n  8eot ion  38, 

In forming the t o l l  seoond ae leo to r  sub-gro-pa t h e  coin box 
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t o l l  eecond s e l e c t o r s  nrry be mul t ip led  wi th the o t h e r  t o l l  

reoond s e l e c t o r a  i f  des i r ed .  11 
I n  aome -88s ehe t runke  from the aienual board 

usdld f o r  complst ing connec t ions  to mechanical eubecr ibara  m ~ y  

a c o n o ~ c a l l y  be t e m i n a t e d  a t  eecond e e l e c t o r s  i n e t e a d  of a t  

ffrst s e l e c t o r e .  

I n  a mul t i- o f f i ca  d i s t r i c t ,  aesun ing  a f i v e - d i e l t  I I 
aystem, regular eecond selectorer  are div ided  i c t o  c l a s s e a ~  a e  

I n  the case  of  f i r e t  s e l e c t o r e ,  the l o c a l  s e l e c t o r s  c o n s t i t u t i n g  

one claes and ths ihcoming e e l e c t o r a  forming ano the r  c l a s s .  

Thture may be e t i l i  another c l a a s  ooxqria ing the e e l e c t o r s  a t  

mich the t runks  f r o m  t h e  e p e c i ~ l  ope ra to ra '  p o s i t i o n e  are 

t e m i n a t e d .  The d i a t i n c t i o n  b e t t e e n  theae c l a s a c s  l i e s  i n  

the differente i n  e f f i c l e n c i e s  of the t runk groups fncoming 

t o  thein, whioh m k e s  i t  neceesary t o  conaider  each c l a s s  eep- 

a r a t e l y  i n  c a l c u l a t i n g  the s i e e  of  s e l e c t o r  sub-groups, 

The regular aecond a e l e t t o r s ,  the t o l l  second so- 

l e c t o r s  and the  s p e c i a l  second e e l e c t o r ~  c o n s t i t u t e  t h r e e  

separate groups and i n  nrrangfne the m u l t i p l i u g  each eroup is 

k e p t  s e p a r a t e ,  I n  o f f i c e e  s e rv ing  coin box l i ' nes  a eepa ra t e  

group o f  co in  box e p e c i a l  eecond a e l e c t o r a  nay be requlred, R B  
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previously explained i n  Sect ion 4s. 

For the  aake of s implifying the  cabling t o  t h e  

second ee lec to re  and t o  eimplify and economize i n  t h e  multi-  

p l e  cabling between t h e i r  terminal  s t r i p s ,  t h e  l o c a l  eeoond 

s e l e c t o r e  and the  incoming ae lec to re  a r e  segregated so that 

a e  far a e  p r a c t i c a b l e  a l l ,  9r at  leart a majori ty ,  of t h e  

ee lec to re  on a given boörd w i l l  be  of the  same c laee  and i o  

t h a t  t h e  d i f f e r e n t  boerds mounting ee lec tore  of  t h e  eame 

c laee  w i l l  b e  locatad adjaoent t o  one another, If t h e r e  are 

any eecond se leo to re  handling t r a f f i o  d i r e c t l y  f r o a  t h e  ape- 

o i a l  operatore '  poe i t ions ,  euch ee lec tora  a r e  ueual ly  f m  i n  

number and are loca ted  e i t h e r  with the l o c a l  o r  with the  in- 

ooming s e l e c t o r e ,  depending on t h e  layout  of  t h e  of f ioe ,  

In  genera l ,  i t  i r  d e s i r a b l e  t o  make provis ion on t h e  

bcieie of eegregated o l s a ~ e ~  f02  incrarsem i n  t h e  number of . P 

l o c a l  second a e l & t o r s  requireä ss the '  off  i c e  eroke, and f o r  

increasee i n  the  nwinber of incoming se leo to r s  required a e  t h e  

t r e f f i c  incoming to thr o f f i c e  becomee g r e a t e r ,  although t h e  

extent  t o  which euch provis ion should be nade will of courae 

depend on euch f a c t o r s  a a  the f l o o r  plan layout und on t h e  

entimated nature and amount of growth i n  t h e  area concerned, 
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Since t h e  t o l l  eecond s e l e c t o r e  a r e  not  multipled with 

the r egu la r  second s e l e c t o r s ,  t'ne fo rne r  a r e  ueual ly  grouped to- 

g e t h e r  on a eepara te  s e l e c t o r  board, Ae explained under Sect ion 

3e i n  connection with t o l l  f i r e t  s e l e c t o r e ,  however, economies 

may aometimes b e  ef fec ted  by u t i l i z i n g  tho  t o l l  s e l e c t o r  board 

f o r  mounting o t h e r  ee lec to r  equipment, 

For cabl ing  reasone t h e  t e n  trunke i n  a sub-gr0u.p 

from .first t o  l o c a l  second ae lec torn  a r e  a l l  terminated on a 

half- ehelf  at  t h e  second s e l e c t o r  board, and t h e  t runks of a 

p a r t i a l  sub-groupe a r e  t erminated .at l o c a l  eecond s e l e c t o r s  

a r l l  of  which a r e  locirted on the Same hal f -ehel f ,  

I n  a mul t i -o f f i ce  d i s t r i c t  t h e  e izee  of the  var ioue 

t runk groupe leuding t o  the  incom'ing eecond s e l e a t o r s  at a 

given  o f f  i c e  w i l l  i n  genera l  not be t h e  eame and t h e i r  trunk 
P 

e f f io ieno iee  w i l l  d i f f e r  aocordingly,  For ex~unple, trunke 

frora a rnanual o f f  i c e  o r  t runks coraiw from another  machine 

ewi tching of f i ce through outgo iag  t runk e econdary ewi t cher 

maJT b e  i n  groups of l a r g e  e i z e  and of comparatively high 

eff i o i  ency, whereas trunke which come from a machine owitching 

o f f i c e  and which are not ca r r i ed  throußh outgoing t runk sec- 

ondary ewitchse w i l l  i n  genera l  be i n  small eub-groupe and 

their e f f i c i e n c y  w i l l  be correepondingly small, In  order  t o  
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avoid t h e  neoeesi.ty of taking i n t o  account euch d i f fe rencee  I 
I' i n  t runk e f f i c i ency  when ca lau la t ing  the numbsr of inooming I 
I reoond s e l e o t o r r  requi red  t o  provide a proper load f o r  a aub- 1 

group of -trunke, the msin f rqne  orose-oonneotions i n  t h e  in- 

coming t runks  a r e  u t i l i e e d  t o  d i s t r i b u t e  t h e  t runks over t h e  

I e e l e u t o r  ehelvee i n  euch a way that tae far as poeeib le  each 

1 sub-group of t runks from t h e  incoming second s e l e c t o r s  w i l l  
\ 

ca r ry  a propor t ionate  amount of t r a f f i c  from each of t h e  I 

var ious groups of incoming trunke. 

The extent  t o  whi& the i d e a l  d i s t r i b u t i o n  can be 

a t t a i n e k  w l l l  i n  genera l  b e  llimited t o  rome extent  by t h e  

method used i n  obta in ing  peg count reoords of  t h e  i k t e r o f f i c e  

t t r a f f i c  where auch records  arle o b t ~ i n a l  at t h e  incoming o f f i c q  

Tkiis method c o n a f i t r  of asso6liating a r e l e a s e  r e l a y ,  through 

r h i o h  t h e  cu r ren t  f o r  the o p e p t i o n  o f  t h e  rel-se  w n e t e  i r  

ruppl i sd ,  with oaoh ehelf  o r  P a l i - i h e l f  of ee leo to r s ,  and of 

connecting a r e g i s t a r  with .oph re leaae  r e l a y  so tk4t whm a 

r e l e o t o r  i s  r e r t o r e d  t o  normaa at the termination of 8 o a l l  

the opera t ion  of t h e  correspopding r e l e a a e  r e l a y  w i l l  cau8e 
I I 

1 the asaooia ted  r e g i n t e r  t o  so  re. Thie method of  obtaining 0 
E' p.g oounto is used f o r  t m k s  lnconine from a muiuai o f f i c e ,  

l 

and may a l s o  be ueed - fo r  t runks inooming from another  maohine 

TCI Library: www.telephonecollectors.info



I 
6 
t 1: 
i 4 

awitching o f f i c e ,  although methode whereby t h e  counte may be 1 I 

obtained a t  the  outgoi2g end of trunke from machine switching 
. ~ 

o f f i c e e  a r e  being corioiciered, 

From the  f o r w o i n g  it w i l l  be seen that f o r  t h e  

preeent  :he incoming trunke ~ h o u l d  be crose connecied eo t h a t  

a l l  incoming s e l e c t o r e  on a ehelf  or  on a hal f -she l f  w i l l  be 

i n  the  a w e  inconing group , and so t h a t  a e  f a r  ae  pose ib le  

t h e  eame number o f  eecond s e l e c t o r e  inaqygiven incoming group 

w i l l  be  üeed t o  load each sub-group of trunke t o  t h i r d  e e l e c t -  

ore ,  

Se lec tor  Mult i ~ l e .  The regular  , t o l l  and ~ p e c i a l  

1 aecond s e l e c t o r e ,  w i t h  t h e  exception of coin box t o l l  aecond 

s e l e c t o r e ,  a r e  ~ u l t i p l e d  togettier i n  d iv ie ions  of f i v e  o r  ten ,  1 :  
I - and are moianted i n  t h e  regulnr  nanner on a ehclf  at t h e  stand- 1 

ard e e l e c t o r  board, The mult ip le  wiring f o r  each d iv i s ion  is 1 :  
. . ca r r i ed  t o  f l a t  type terminal s t r i g e  and t h e  l a t t e r  a r e  tzrranged 

,. ~ I 
no ?reviously described f o r  f i r e t  ee lec tors ,  Coin box t o l l  I 1  
eecond ee lec to re  are furnished i n  10-aelector d iv ie ione  only, 

~ n d  t h e i r  terminal arranaement i e  t h e  Same ae preyiouely de- 

scr ibed  f o r  coin box t o l l  f i r s t  ee lec tore ,  The r e l a t i v e  lo- 
. , 

ca t ion  on a s e l e c t o r  board of t h e  d i f f e r e n t  d iv ia ione  of se- 

l e c t o r a  i n  a eub-group i s  t h e  eame a e  deecribed f o r  f i r e t  
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s e l e c t o r s  i n  Section 3a under *Grouping of P i r a t  Se lec tor  

Divisione, , 

Mult iple  s l i p  o r  mul t ip le  r eve r sa l  1s used i n  r m t l t i -  

p l i n g  second s e l e c t o r s  i n  a S d i g i t  eyetem as previouely de- 
' 

scr ibed  i n  connection with f irst se lea to r s ,  

Number of Se lec to r s  Per  Sub-Gro,~ .  

The number o f  eecond a e l e c t o r s  required t o  provide 

a proper load f o r  a sub-group of t e n  trunke, and the number of 

trunke required f o r  a partial eub-group, are determined a e  

previously descr ibed f o r  f i r e t  a e l s c t o r s ,  each group o r  c l a s e  

of eecond e e l e c t o r s  being considered separa t  ely. 

I t  ehould b e  noted that  f o r  e f f i c i ency  reasone 

par t ia l  sub-groups of l o c a l  and incoming ee lca to ra  should, if 

f  e a r i b l e ,  be  f ormed i n t o  combined sub-groups, thue r d u c i n g  

t h e  number of r egu la r  t h i r d  a e l e c t o r s  required,  Such p a r t i a l  \ 

sub--groupe may a l s o  be combined w i t h  p a r t i a l  sub-groups of 

second ee lec to re  handling t r a f f i c  f r o m  t h e  speo ia l  operators '  

poe i t ions ,  The number of s e l e c t o r e  r3quired f o r  a combined 

sub-group i a  determined as descr ibed i n  connection w i t h  f i r e t  

s e l e c t o r s  i n  Sect ion 3b. 

In determining whather f ive-be lec tor  d i v i s i o n s  

ehould be used t o  ob ta in  economioal mul t ip l ing  arrangemente 
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at second s e l e c t o r e ,  the n r a c t i c e  o a t l i n e d  i n  connec.tion lvith 

f irat  s e l e c t o r e  should,  i n  g e n e r a l ,  be followed, A l t h o w h  

f i v e - a e l e c t o r  d i v i s i o n a  may sometimes b e  required for incoming 

o r  t o l l  aecond s e l e c t o r s ,  it  ie. thought thkt. there v i i l l  be  Yery 

few if any c u e s  wEere the smtrller d i v i s i o n s  tvill be neccted 

f o r  the l o c a l  s e l e c t o r s ,  
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Third Selec tore  

Regular. Specia l  and T o l l  Selectore,  ECttch working 

t runk  f r o m  t h e  l o c a l  and incoming eecond s e l e c t o r e  i e  term- 

i n a t e d ,  i n  a 5-digit  syetem, a t  a regular  t h i r d  eelector .  
L, 

Each working t runk from t h e  f i r e t  l e v e l  a t  e p e c i a l  eecond 
& ' 

~ e i e c t o r e  i e  t e r n i ~ t e d  a t  a ~ p e c i ~ i  t h i r d  e s l e c t o r ,  A. p*e- 

v ious ly  noted t h e  ewitching trunke from the t o l l  board may b e  

terminated a t  t o l l  t h i r d  ee lec to re ,  although u s u a l l y  they a r e  

terminated a t  t o l l  second s e l e c t o r e  and t h e  t runks f r o a  t h e  

latter a r e  terminated a t  t o l l  third ee lec tore ,  

Ae i n  t h e  caee of second ~ e l o c t o r e  i n  a 4-digi t  eystem, 

r w l a r  and t o l l  third se lec tor r ,  a r e  divided in to  eroups, a 

eroup coneiet ing of 811 the  regular  and t o l l  s e l e c t o r e  hand- 

l i n g  t r a f f i c  from a given l e v e l  a t  the second ee lec tors .  The 

e p e c i a l  t h i r d  e e l e c t o r s  const i t u t e  one o r  more a d d i t i o n ~ l  groupo.. 

I n  o f f i c e s  aeroing coin-box l i n e e  and where the A-B operatore 

are reached by t h e  code 112, t h e  eecond l e v e l  w t  t h e  rrpeeial 

t h i r d  se led to re  handling traff i c  from t h e  coin-box l i n e e  is not  

m l t i p l e d  with t h e  second l e v e l  at  t h e  other epec ia l  t h i r d  se- 

l e c t o r s ,  thue permi t t ing  the uee of  a eepara te  t runk group f o r  

coin-box t r a f f i c  t o  t h e  A-B operatore,  

A l l  o f  the r egu la r  t h i r d  ee lec to r s  i n  a group ahould, 

rre far  as poseib le ,  b e  located together  on t h e  same s e l e o t o r  
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board i n  o r d e r  t o  p e r n i t  the  sub-groups o f  t runke t o  connect- 

o r s  t o  be mu l t i p l ed  t o g e t h e r  as deecr ibed f o r  f i r ~ t  s e l e c t o r a  

i i n  Sec t ion  Se under "Grouping of  F i r s t  S e l e c t o r  G iv io ionsN,  

and the t o l l  t h i r d  ~ e l e c t o r s  i n  s group should be l o ca ted  to- 

g e t h e r  i n  a sfmilar m n q e r .  , P r o v i s i c n  f o r  t h e  growth of t h e  

h 
C groupe should be mode as mentioned i n  connection n i t h  eecond 

. * .  

s e l c c t o r e  i n  Sec t ion  4a. 

, . A l l  of t h e  t runks  Ir, a ~ub-g roup  o r  i n  a par t . i , a l  

sub-group t o  thirQ s e l e c t o r e  are terminated on t h e  same h ~ l f -  

shelf t o  s in ip l i fy  t h e  cab l ing ,  

S e l e c t o r  tLul t i g l e .  , 

Heaular  r n d  S ~ e c t a l  S e l e c t o r s .  Regular  and ngec- 

i a l  t h i r d  s e l e c t o r a  a r e  fu rn i shed  i n  d i v i  s i on  of  f i v e  o r  t e n ,  

e l t hough  i t  1s expected that a a t i s f a c t o r y  ~ u J . t i p l i n g  arrange- 

ments wry be ob ta ined  i n  n e r r l y  811 cases  wi thout  t he  use of  

f i  ve- n e l e c t o r  d i v i s f  ova, The m u l t i p l e  wlring f o r  each d i v i a i o n  

i a  c a r r i e d  t o  f l a t  type  te rmina l  e t r i p s  mounted ac roaa  one end 

of t h e  a e l e c t o r  board,  end t h e  t e rmina le  er% ar ranged  a s  pre- 

v i o u s l y  desc r ibed  i n  connect ion w i t h  first e e l e c t o r e ,  The re- 

I e t i v e  l o c a t i o n  on a board of t he  d i f f e r e n t  d$v ia ions  of  es- 

l e c t o r e  i n  a sub-group i s  t h e  Same aa deacr ibed  f o r  f i r e t  se- 

I l e c t o r s  i n  Sec t ion  3a under *Grouping o f F i r s t  S e l e c t o r  Divi- 

T o l l  S e l e c t o r s ,  To l l  t h i r d  se lec tor f t  are a v a i l - ,  

r b l e  i n  e i  t h e r  f i v e - s e l e c t o r  o r  t e n - ~ e l e c t o r  d i v i s i o n s ,  al- 
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Section 6 , - , $ :  

. Page' 3 
1, 1920, 

though i t  i e  thought t h e r e  wi31 be bu t  few cases  where five- 
* 

, ~ e l e c t o r  d iv ie iona  w i l l  be  required.  I n  a 5-d ig i t  system the 

t o l l  t h i r d  s e l e c t o r e  are the  *transuiissionM s e l e c t o r a ,  and 

ten 04 them, together  w i t h  t he  aseocia ted  repeat ing  c o i l  

I equipment, are mounted on a ehelf  a t  the  e e l e c t o r  boarde, as 
i 

descr ibed i n  connection with t o l l  second a e l e c t o r e  i n  Section 

4a. The mul t ip le  wir ing f o i  each div ia ion  i e  c a r r i e d  t o  f l a t  

type terminal s t r i p e  a t  t h e  end of the  s e l e c t o r  board, the 

s t r i p e  beingarranged to  care  f o r  the  four-vire  trunke to  con- 

nec tors .  The r e l a t i v e  l o c a t i o n  on a board of the  d i f f e r e n t  

d iv ie ione  of s e l e c t o r a  i n  a sub-group 1s i n  neneral  the  Baale 

a s  f o r  r e g u l a r  t h i rd  s e l e c t o r e ,  
8 

1 
I ICultiplc s l i p  o r  mul t ip le  reveraa l  i r r  i n s e r t e d  i n  

1 t h e  mul t ip l ing  betwesn t h i r d  s e l e c t o r  d iv iefons  as p r e v i o u ~ l y  

deacribed i n  conneotion mith second s e l e c t o r e  i n  Section 4a. 

Huiiaber of Sele  c t o r a  ne r  Sub-erou~.  

The number of reguier, t o l l  01: epecia l  t h i r d  se- 

l e c t o r e  requi red  t o  provide a proper  load f o r  a sub-gmup of 

t e n  t runks,  nnd the number o f  trunke required f o r  a p a r t i a l  

eiub-group, are detsrmined a e  deeoribeb i n  connection with firnt 

s e l e c t o r s  i n  Seat ion ab, The t h e o r e t i c a l  number of a e l e c t o r s  

p e r  sub-group Se increeeed o r  deoreased t o  oonform t o  equiprnent 
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9 .  

l i m i t u t i c n s  (LB previously dascribed. 
. . 

When coneidering l e v e l e  eerving regulw groups of 

100 subscribere '  t erminals , r ~ r t i a l  ~ub-groupe of trunke f rom 

reCjular third ~ e l e c t o r e  may be combined witk p & r t i a l  sub- 

groGps from toll t h i r d  oelectoro in  eome casee to  reduce the 

number of t runks and connectore required,  The r e e u l t i n . ~  com- 

b i n d  sub-grouge o r  coxbined partial sub-groupe are terminsted 

at combination connectore, The condit ions under which the i 
combined sub-group plan n i a l  prove cconomical Eire in general 1 

t h e  ~ o m e  as described i n  corinection with eecond s e l e c t o r a  .in i 
I 

Section 4a under mCombined Local and Toll Sub-groupsn. \ I 

TCI Library: www.telephonecollectors.info



Conn ecto ra . 

In a 4-d ig i t  eystem, one connector i e  provided f o r  

cach working t r m k  from t h e  regu la r  nnd t o l l  uecand s e l e c t o r a ,  

and i n  a S O i g i t  eyeten one connector i e  provified f o r  ocrch - 
working t runk from tkie  regular  cnd t o l l  t h i rd  oc lec tore ,  a 

t runk f r o m  t h e  regultrr ~ e l e c t o r s  combined wi th  a t rünk from 

t h e  t o l l  s e l c c t o r e  b e l w  coneidered cse one trunk. In genh 

e r a l ,  one t e a t  connector is a l so  provided f o r  each Kram cf 

100 aubecribere '  terxpinillc f o r  t h e  purposee deecribed lii.ter, 

A l l  of tbe gonnectore ~ e r v i n g  a given group of 

100 terruinals c o n e t i t q t e  a oonrlector group, Groups ot 100 

terminal0 and the connector groupe .eerving thcrn a r e  c l i r ~ s i f  ie4  , 

a e  " regu la rW and as trunk-huntirrgn grougs, A r e c u l a r  connector 

group eervee only ind iv idual  änd par ty- l ine  e ta t ions ,  togethqr 

w i  th t h e l r  c x t  eneicn ~ t a t $ o n s ,  wherewe a tnrnk-huntirg c o n n e c t ~ q  

groüp ap-ves P,B,X, trunke &nd c ~ n e e c u t i v e  l i n e e  and ~ l e o  otbeq 

indiv idual  l i n e e  i f  deeired,  Reguahr connector groupa may coq- + 

t a i n r e g u l - a r  locrrl arid regular  t o l l  connectors, r e g u l t r  looa l  

a.nd cornbination c ~ n n e ~ t o r e ,  o r  oombina t i~n  connectors cnly, .+ 

Trunk-hun t i ~ g  connec t o r  croup8 w i  11 include  trunk-hunting l o c a l  

and trunk-hünting t o l l  connectors, 

Connector hiult i a le  and Terminal Str ir> Arrsn~eme~t .  Conrlector + 

* 

banke a r e  mult iple4 tsgether i n  d i v i e i o a s  of f i v e  o r  e levm,  

ke deecribed in Divisicn 11, Sect ion 3q, t h reo  ~ t a n d a r d  typen 
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Fr- 

o f  c m e c t o r  boards s r e  a v a i l a b l e ,  mounting f i v t ,  eleven o r  

sixtden connectors p e r  she l f ,  Ona cdnnector e i u i s i o n  i e  

niunted per ehelf except On boarde p ro l id ing  f o r  a ix teen  

oonnectore per e h e l f ,  where one eleven-coitnector d i v i s i o n  

and one f ios-connector  Ü i v i ~ i o n  are pfaced on a she l f ,  

'The mul t ip le  wiring of t he  l i n e  find p r iva t e  

benke for  each connector d i v i s i o n  i e  extended t o  ~ t a n d a r d  

A,T,& T,Coqe tyrje terminal  stripe, wlsich Art? mounted horizon- 

ta l ly ,  one obove the o t h e r ,  on the eidea o f  t'he connector 

boardmmr one end, Bive 3-point o r  f ive  4-point terminal s t r i p e  

a r I  provided f o r  each ahel f  o f  connectore, ~ c h  s t r i p  provid- 

hg termiriala far t h e  vtiring f r o m  two oonnector l eve le .  Ths 

4-ioint  s t r i p e  are ueed f o r  trunk-hunting connector groupe, 

erunk-hunting ccrnnectors being equipped with double p r i v a t e  

b8hka. Th8 terminal  - str ipa prbride means f o r  mrnking conneo- 

tzbn between the d i v i s i o n '  burlk wiring an& the cablee leading 

t o  the l i n e  I ,D.F„ and a leo  provide meune f o r  zcult ipling 

together connector d iv ia ions  located on d i f f e r e n t  ehslvee 

wbere th ie  i e  found deeirable,  

Teot Connectore, me t e e t  connector is so arrbnged t h a t  it w i l l  

- e e t s b l i ~ h  connecr)iion t o  a oset .of terminala even though they 

t e e t  busy, anb thue provides ifimns f o r  r o u t i n a  t e e t  ing by the 
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mintenance  forces  ;rnd a l s o  enables t h e  operating department 

t o  v e r i f y  buey repor te ,  The t e s t  connectors a r e  reached 

from t h e  wire chief 'a  desk and front t h e  apec ia l  opera tora t  

pos i t ione  through t e a t  d i s t r i b u t o r  ewitchee o r  through t e e t  

d i s t r i b u t o r  oelectoro and t e e t  d ie t r i 'ou tor  ewitchee, r h i ~ h  

e ~ a b l e  t h e  wire  chief  o r  operbtore t o  ee lec t  t h c  des i red  . 

t e e t  connector by d i a l i n g  the  number of the  bundreda group 

which t k a t  connector ßerves, 

Arrangement of Connectore In order  t o  preserve a regular  nwn- 

b s r i r -  schene a t  the  connector boards i t  i e  dee i rab le  t o  place, . 
as f a r  ES ~ r a o t i c a b l e ,  al1 coxinectors i n  the  Bane group on t h p  

s a ~ c  ohe l f ,  although i n  the  caee o f  trunk-Wnting connectors i t  

may be found d e s i r a b l e  from f l o o r  p lan  cone ide r r r t i~ns  to  mount 

t h e  connectoro f o r  a hundred terminale on two s e p a r a t e  boarde 

and i n  eome caeee on two o r  nore ehelvce a t  the second boerd, 

I n  a n  o f f i c e  where t h e  nwnber of connectors (ex- . . 

c lus ive  of t h e  t e e t  connector) pe r  r e g u l ~ r  Cjroup doee r.ot ex- 

.ceed ten, connector boarde ~ r o ~ i d i n g  capaci t y  f o r  eleven 

connectore Per shelf a r e  ueed for the  regular  groaps, Th0 

number o f  connector's per  trunk-hunting group w i l l  u sua l ly  exi 

ceed t en ,  and i n  euch an o f f i c e  t e n  of t h e  connectore in  o ~ c h  
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trunk-kiuntirii group a r e  nounted on a 6helf at one of  t h e  

regular  connector boarda znd t h e  excess trunk-hunting zonnec- 

t o r s  are mun'ted on a separa te  o r  noverflowa board, If t h e  

t o t a l  nwnber of trunk-hunt ing connectore pe r  group do es not 

exoeeb. 15, the connectore i n  excaße of 10 are mounted at  a 
I 

board providing capaci ty  f o r  f i v e  connectors Per ehelf,  If 

the t o t a l  mmber of trunk-hunt i n i  connectors Per group i s  g rea t -  

e r  t b n  15, the colinectoro i n  excese of 1 C  may be mounted on 

two o r  more ~ h e l v e e  a t  a bonrd providing f o r  f i v e  connectore 

per ahelf,  o r  thqy nray be mounted on one o r  more ehelvas a t  a 

board providing f o r  eleven connectore per ~ l i e l f ,  The type of 

noverfloww bohrd t o  be  used w i l l  depend on t h e  niunber o f  trunk- 

hunting connectore i n  t h e  grolrp, t h e  nwnber of ~ u c h  grouoa i n  

the  o f f i c e  ~rnd on t h e  f l o o r  p lan  layout. 

I n  an  o f f i c e  where the  number o f  connectors (ex- 

c lua ive  o f  t h e  t es t  connector) per  r eeu la r  group exceede 10 

but does not exceed 15, connector boarde providing capaci ty  

f o r  s ix teen  connectors pe r  shelf  are ueed f o r  t h e  regular  groirps. 

If t h e  number of connectors per  trunk-hunting eroup exceeds 1 5  

i n  such an o f f i c e ,  15 of t h e  connectore i n  ecich trunk-krunting 
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group are mounted on a shelf  a t  one of the regular  connector 

boards,  ~ n d  the excess trunk-hunting connectora a r e  mounted 

on one o r  m o r e  shelves  a t  an overflow board providing 

capaci ty  f o r  f  ive,  eleven or  s ix teen  connectors Per shel f .  

Where a connector group is divided betveen two 

boards,  each connector is fused a t  i t a  o'Rn board. s ince  the 

two boards may be aeparated by a c m s i d e r a b l e  d is tance ,  the 

p r a c t i c e  of fus ing  each connector a t  i t s  own board saves an 

apprec iable  amowit of power wir ing in  some cases .  

Grou~ i ng  of-S_ubscriberet Terminals. 

In  a d d i t i o n  to  the segregation o f  subacribersq l i n e s  

in  to r egu la r  and trunk-hunting groups ae previously described, I 

I 
c e r t a i n  l i m i t a t i o n s  as t o  what l i ~ s  may be included in  the I 

same group of 100 terminals  are  imposeb by t h e  type of r ing ing  I 

required on the l i n e s ,  e b o e  a l l  concectors i n  a given group 

w i l l  apply the eame type of ringing eur ren t  t o  a l l  t e r n i n a . 1 ~  

in that group. 

Connec t o r  Zr oupe wired f o r  main b a t t e r y  superin- 

poeed r inging ,  a e  described in  Division: 111, Sect ion 2f, a r e  

usua l ly  used t o  serve the indiv idual  m d  two-party l i n e e ,  end 

rnay a l s o  serve the one-ring s t a t i o n a  on four- party semi-aelec- 

t i v e  liners. The terminalr  in  such groupa may include both 

t i p  and ring side rtatioas, s inoe ths r ing ing  cur ren t  is eent  
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out  ;bve~? t h e  proper s ide  o f  t h e  l i n e  by appropriate  wiring 

at ehe I.D.B., aa descr ibed i n  Divis ion Y. 

Separate  connector groups a r e  required f o r  the  

f wo-ring e t a t i o n s  on Pour-party semi-eelect ive l i n e a .  The 

oonneetor c i r c u i t s  'in euch groups a r e  srranged t o  ineure 

th&% nhen r inging  Starts the b e l l s  w i l l  receive t h e  complete 

t 6 - r i n g  code. Indiv idual  l i n e s  and t m - p a r t y  l i n e s  may 

also be included i n  tuo-r ing groups i n  so far sa th is  may 

be found dee i rable .  

I n  o ff i c e s  serv ing  four-party s e l e c t i o e  l i n e e ,  

ths o d d - a t ~ ö e r e d  hundreds groupe a r e  provided rrith p o s i t i v e  

su"p"e~imposed r ing ing  and the even-numbered hundreds grougs 

a r e  provided bith negat ive superimpoeed ringing. E i t h e r  

B e k t i v e  o r  poeitirp. superiqpoeed groups may be uaed t o  

8eWe ind iv idus l  o r  tm-party l i n e s .  As i n  the case of 

mcrin b a t t e r y  sirperimposed groups, the  negative or  p o s i t i v e  

superimposed c a r r e n t  is sent  o u t  over the t i p  o r  r i n g  

s i d e  of the  line a e  requi red  by =ans of proper wiring 

arrangemente at the I.D.F. 

Official l i n e s ,  t o  which f r e e  eerv ice  from coin- 

bbk o r  me*sage r e g i a t e r  l i n e s  i s  t o  be given, a r e  pleced 

i n  a 8eparate  group and a r e  served by conneotore which do 

not reverse  the b a t t e r y  over  the c a l l i n g  mubscriberts l i n e  

when t h e  c a l l e d  pa r ty  a n m r e .  
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P r i v a t e  Branch Exchange Grou~s o f  Ure Than Ton Trunks. 

The t runk-hun t ing  .connector  i e  n o t  e t  proieent 

a r r a n g e d  t o  h u n t  o v e r  more than  tho t c n  t e r m i n a l u  i n  any one 

l e v e l ,  I n  view o f  thiis t h e  l i s t e d  nuzber  o f  a P.B.X, okiouid 

i f  p o s e i h l e  be so chosen that  the connec to r  t e r m i n a l  f o r  the 

l i e t e C  number, t o g e t h e r  w i t h  the h i g h e r  nurbered  and Zero 

 terminal^ i n  t h e  l e v e l  concerned w i l l  p rov ide  f o r  a s u f f i c i e n t  

nunber  o f  P.B,X,  t r u n k s  t o  c a r e  f o r  t h e  p r e o e n t  demand a n d ,  i n  

generwl, f o r  expected. growth. I f ,  however, the nunber o f  t r u n k e  

h a n d l i n g  t r a f f i c  t o  a P.H.X. e ~ i t c h b o a r d  exceeds  t e n ,  t h e  con- 

n e c t o r  g roup  i e  d i r i d e d  i n t o  two o r  rare sub-groupe with r c a p e c t  

t o  the P.3.X. l e v e l  ic  q u e s t i o n .  

Where a group  o f  100 t e r m i n a l e  corr;prisea one o r  

mro P.B.X. groups  e a c h  i n c l u d i n g  more than t e n  trunka, the 

connec to ra  r e q u i r e d  f o r  t h o  100 t e r ~ i c a l s  are u e u l l y  large 

ir, nuniber and a r e  mouated on 'two o r  nore  a h e l v e s  a t  t h e  con- 

n e c t o r  boarda ,  If more than  1C b u t  n o t  aere than 20 t ru=ke  

are needed i n  rr P,B.X, group,  the l a v e l  conoerned i s  d i v i d e d  

i n t o  tro sub-groups of t e n  t r u n k s  each. Each eub-group i o  
4 

m u l t i p l e d  through approx imate ly  t h e  Game nunber o f  c o n n e c t o r ~ ,  
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using  ehor t  m u l t i p l e  cabl ing between ehelves where neceesary, 

One sub-groug o f  ten trunke ie csbled to t h e  l i n e  I , D , F , ,  

te rminat ing  t h e r e  at t h e  regular  terminal  e t r i p  on the hor i -  

zon ta l  uide, The o t h e r  eub-group o f  t e n  trunka i a  cabled 

eeparä te ly  t o  the I,Jl.F„ i r !  terniinated t h e r e  a t  an e x t r a  

tennqnal e t r i p  on t h e  hor izon ta l  ci.dc, end t h e  r egu la r  and 

extra s t r i p a  a r e  connected together  by a t i e  cable, The t i e  

cab le  c o n n e c t ~  each t runk i n  one o f  the aub-groupe t o  the 

corra~ponCingly  numbered trunk i n  t h e  o the r  sub-group, If 

eleven P.B,X, trunke a r e  required,  t h e  t i e  connection i a  cu t  

between the two t runks ,  cne i n  each sub-group, which appbar 

at  wch of t h e i r  connsctors a t  the 'first terminal  i n  t h e  l e r e l  

concerned, In t h i e  way nine t runks n r e  m l t i p l e d  t h r o u ~ h  the 

e n t i r e  group of connectors, #nd t w o  trunke cre multipled 

through only ooe" sub-group of 00 nnec tore. This arrvngement i 8  

onc? forlu o f  graded P-ultipie and providee two "ind' ividualn and 

n ine  n c o n i ~ n n  t runks ' t o  the  P,B,X,  Additional cabling i s  re- 

qiiired' betxeen the e x t r a  I .D,B,  terminals ~ ; n d  a n  extra net o f  

t e r n i n a l e  mounted on the horizont t i l  sicie 9f the ?!:.D,P. i n  or- 

d e r  t c  p r o v i d e  connection between t h e  n i n d i r i d u a l n  t runk term- 

i n a t i ~ g  a t  t h e  e x t r a  I , D , F ,  e t r i p  anC the oute ide  cable  lead- 

i n g  to  t h e  P.H,X, If norr! than eleven trunke czre reqaired i n  

TCI Library: www.telephonecollectors.info



. 8 %  „8n,t":t'*" . T*< 2 
-- \ - T  %T . L  r r .*W- in qpqq-pd-a 

Division I V  
Seotfon 6 
päL(3e 9 
?&Y 1, 1920, 

the P,B,X, group addi t ional  t i e  connections at the 1.n.P. a r e  

cut, reeu l t ing  in  more n indiv idualw nr.d f e a e r  ~commonn trunke, 

If rnore thrn 20 but not more than 30 trunks are 

needed in ci PeB,X, group, the conneotor nultiple for tk.e 

l eve l  concerced is d i v i d e d  in to  three  1C-trunk sub-groupe, I 
w.ch being mult ipled through upproximately the  ßäme nurriber o 

connectoro arid each be i re  cbbled e e p ~ r a t e l y  to the line 1,D. 

Two extra s e t s  o f  l , I? ,F,  and IL,U,k', teminals, together wi th  

the requisite t i e  cubling, ure providod, trnd the required 

nwber of P , B , X ,  trunke i e  obtained i n  the mnner prev ious ly  

deacribed. 
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mit o b 8  an8 tlrroae $@P. mucrnt&ng o u % g a w  ..,trlln3s eapndary isx i  t c b q  - Y *  . -  ; ,,',, 
are built i n  units, each unit  gsv id ing  capacity for 200 switchea, .. 

, - 4  ... * 

iMuiting 4 ie9.t~ awihWn iam)adiote&y .abore each div i , s ion .  The a4+7"q#s 

~rOmaw &in+ S w & & g h : ~ S w  r , .  Bwb prinary llne-.sritoh bay i a , ,  k 3  , 

aseiel~ed.ia~~nuai't?or+~prnf~geQ byi the lep$er, The bays in gffi,rn I .  - .  

of each l ine  o f  switqhboar4, - d i o p g a - i ~ g  aisLe.eig@ea i f  any, . qq I - - L  , I 

evan .irl&ezq,a~)~aea&gn~d i n  orgar to,*the boys ~q the other side of 

each iin4, B&e krrg! bagq- 0 f . l , ~  one ~ n i t  .-.- Wir~&~ as,~ig;ned c?onae~;u$i~9 % - 4 ... b i 

ing i n  each l ine  w i l l  be con,gh.~utive - -. ag ~ u s t  Qqscr;Sbe(l, . . "  .J ; 

T . V .  liv q$tqQe.f$ i n , e y h -  bay are f rom . . .'Oe t o  "99" 
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as ahown On .Drawirig h'o. 807-69, Each lice ewitch number sppears 4 

',;erw " _  " F ~ "  9: _ " ,e r ' - j c  ",*. --"J*.T;: , 
-, - - * 

W..%- " a < * - * - m G h  & & +  

oppoeite its switch on a designation strip mounted on tlie maater 

switoh bar. In addition,  each primary line swi%-c:@' 4s pr"ov;tdeb - + ai'm - - -  m* . 

' ~ & h *  i ~ b g m  'oY t i i inks.  i&m the ~Gimalry Une awitohes i7e::' 
i ' q r  a 
~ m 9 f - f i s d  -by tkrb lettek o? the Inadter &ftch with whioh it 

i i ; & s ~ d a $ d e d  ~ d . b y  the -numbai o i  the bay in:khioh that master- 

l ine  swttch'subgroup iidd.th8 m b e r . o f  the Mbtiiidary h i t o h  in'that' 

mcii8as&;xfhe-: s ~ 6 a ~ ~ ~ ~ ~ i l j i n e ~ ~  - Beaei-n@.&rijt2 I&&% sw%t6hboar% ba;ye 
Pr* a d " ' & ~ ~ s %  tha ibd&zae ' p r ~ a r y  .$aSiri44~xbept' %Hat eaoh nunber i a  pro- 

f ik& by &* 2 1 e & % i i r 2 * 8 m  Insb6rcd-si 'bR4t: l e t t e t  "Lu. 
*b 
& L  B&<? &d 'se&ndh~'-Pine'islditck6b"~n~'eac1 d%rS~ian are numbered - 

' V A  " - -  
frdm ~ k * ~ t i i *  i2bbA SB ätioim- $B i i d * i f i g  NO. -809-PQ. me liiie m i t c h  . 

27 * - ,  - d&&i. are p l k e h  af>pdsite'thsir- re@ecttvc, sritokib nan o designa-, 
%J fl 

t i o i  Str ip  mb&ite~~&~'rth~ shH6t0 r sni tbh '  bar: in "addl t  l e a .  e h h  ~eoon-  
B&.* 

dary iine imikch is srofidpd wlthn'a i¶esi&hhtioh card upUil nhioh ie , 
--r driru 
p8ac.t &% i r l d h i ' b f '  % & h e ' ~ s . 3 0 8 1 a t k d . ' p r i b ~  t ~ i i I s  ~ n d  the nUmber, W 

. the primary ~at,iröii3 iIliciii8ing6.th&t- t-i'. . . . .  
"98'' tJ4 W O :  C*+- 5 E'" d 

EäciB * siibg&iO) of tnhks - i&m- tu. re&tbn?iary l i h e  msnitchee 

is i d e n t i f i e d  by the l e t ter  o f  the secondary master switch with 
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which it i s  assooiated and by the number of the b;ty,&n whigzh..$bs%- .. -- - . . - .  --, 

liner. ewi4.ehesn.a aahl  is grovidetd iahoning the nubes of the firet 

leoBor.b&y &d .the number of tbe eelector posftion i n  that bay tos ,  

*.f& each of the rorkkng l e r u k s  in &e secondary subgroup i s . - ~ @ U e b s  
a 

Ou&gaing ,TmW S e ~ s n d a q  13urrt~b E w m b r t t .  Outaoing t runk seoaab%w I 

baya,&are mu~bersd the .sanie ar grimary bays exespt- that each mmhr-,i'a 1 
prq.f&~M.bly; ,tbe fetBer @'BI! iaatead o f  the let tsr  %&M, 1 

. . .Tbc erff&fobs-in eaah d$vicsdon are -bered frorn "In t o  1 
as s h o m  Q n D ~ ~ ~ ~ , I $ 0 ~ . . 8 0 ? - 7 3 * 0 ,  t@ nunihre wing placed opdoeite . - - 

their mepeetiue gwitaihse oia a $@s.;iggnzetione g t q 4 p  mounted an tim W- , 

te r g a i t a h  b@a, . - B  ' I I , 

In addition, each outg~ing: tnp~k mqondary ,ewitch i e  ppo- 

~f-9ded d t h  ,a Besi$ur&tAalo. card rptnich &oqe the aumber of the asso- 

ef a h d  Grrrnk. an6 also :s@owrr,.at- whert s e t  64 gils-ups that tr?an& ,%qsg.$- 

nates at the f i r s t  selec4ior boards, T b  pile-t)l)s are identifled W- 

tPre lettierstof ths Wlf t o  which t2-iey oorrrap,snd and by the numhs, 

of the bay in whhh Ws%- a h ~ l i  is ioosked. . . 
,Ba&. subgmup Qf $rauiks f ros  t he  suQgoing Brunk secondary 

mitehes rie iQentiSPed by tbe+.;htter of the outgoing trunk seoOnt4ry 

rnaster mit& rith-rrbiioh,-it ii ~soieia-teci. and.lsy the number af th6 ~z 

bay ia  whiah fbat masttt elr$tah 3s asunted, A aard i s  proviacbfl 

each euBgretlp (.clivlritsa) of , owkgolng tru* weondary ewitohes , 
r 18s 

. @ b o ~ h g  /he ikntrmber' sf .tb;ca ~ p e a t e r  bay an@ the gumber of tbe sepaattr 

in &ba& vbsg *gl. whieh, ea& o t Z  thefqkiag trupka , i p  .the outgoing tpgk 

secondary subgroup ie crose-connectsd. 
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&PU built inrunits ,  each u n i t  proViding c ~ p a c l t y  . f o r  240 s e l e c t o ~ s .  

Ee&-'skbe aF a mit, ca32ed a Mbaye,-provides capaoity f o r  120.80- 

ase6orsr A baryt cont ains s i x  she l ves ,  each ahelf providing capacity 

f o r  20 selectors. The vürioua bays used for mounting regular first 

aiol.eators sre nurabered conaedu$&ye;ly f xom elQln Up, - ~ s @ - ~ ~ - i ~ i r : ~ . ~ ~  

i;.regtX-l&r aecond eeleeterg-frora "201n up and aase U s e d - f o z ä ~ ~ e p L a r  - -  

third selectors f r d m  saom up. The baye usea far  mounting epsrrSdU' 

@E ' t o l l  selectors are nwnbered ~onseeut3vely from "601i1 up. The 

bwt71" il  an$ given hutldmae earles & ~ e  r i h b e ~ e d - i n  aohsecutive o d e r  

Where both bays at a given board are i n  the saqe hundreds series 

tisey -a?e asb@Sied aonfW&atite numBeill, - 
r_ t FBe half-shsltres o f  ae1ectors:tn eachrbay are aseigned ihe 

I %Bttdre @Am to -  "Ln tne;hul~iocB, &#t ahown' tn B i ~ r e  7 1 ,  Drawing No. 807- 

-.Thais figure &W&- the reaative l scat ion o f  athe d i  ffezent half- 

aha lV&~ wbn faDQng the~ selector bayi - feaoh shelf is known by the +&wo 

l e t ters  aasigned to i t a  half-ehelres; e.8. shslf : i 

. - Bach divisioai Qf selectors is Qs'signed C b  letter of the 
I 

WZf-~helf  -an whiah P t  is . located; Wker4 two ?f oe-aelector divis ions 

end of fihe"6s&Td. In .erder'-ltb; d i e t l i i s g u i s h  betweefi the %wo Pive- 

?d6Pdbtbr~"divisiofier.; the ha~p-sheif: Pettefiuhfch is cornznon t a  bat& 6%- 

v?Eb%3na;~ k8~aufi7kxede bf 4he lett;cir.*x" foje the l6ft-hand d$;viafm 
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Division I V  
s e c t  i o ~ x 7 ~ 0 ) a ~ f  (L 
Page 5, , ?  7 ~ t $ 3 9 t  

 AU^, 1, P, i-ga?. swfio . .. '3 +, .L , ., . ;fl ;J .& 

the ae lac to r  bay, as ,aho~n) i n  Yigurese@ and 3, Waving ;Iiq. ,807-?(1, 
, . .  - .  L&. ::L-!. . - .  . ..> : 2 ,  n . . i: +'L * 3 Qil 

The qa&qe$o~, -30 s i t j o ~ s  G e ,  +ssignf?d n ~ l > e r s  *t lwkkQz " % , , "  

'(120u in each bay as ehwir in-h'lgure a ,  Rrawing No. 807-76, *-F@. y c h  
L .. '- - . 

s e l e q t g r  i s  p r o g i d ~ d  - with a . deaignation ~ t i r d  upon *ich the , n p h e ~  ,0f . - .. E. 

t h e  cofresporldi,ng qe l sc to r  posi.tion i s  - placad. - The repeat ing  QQ&L, 

s w e  numbbsy + - as the se2ector  . > ,  - t o  which j 1 it coryesgon4e. - ~ .  .. , 2  

A t  each f irst s e l e c t o r  the  designat ion card alqq  @ovg . . d %9e 
nunber of the associa ted  primary o r  secondary trunlr, and the number 

8 - * < J f ; F .  
of t h e  primary o r  secondsry subgroup including tklat 'tfurdr: -*-SI- , 

" - ' J  

'" Bor e a c h m h c t o r  at which a trunk incomine frorn another 

I r *  h 3 -  

k i d i t i o n  t o  >th& sd iec to r  poiii$ön number, the  ' name O P  tha olitgoing 
C' - ' ' ' ' 

Off ice ,  'Ae"niimGr o f  t h e  *isp&ter  associiteted viith t h e  t r u e  a t  the 
F " . . - ,  

* 111 - E l r  ' 

outgolrig o f f i c e  &d t?he nimibe; of tha %ay i n  nh i& that repea te r  ii 
i - Ln 

located. For each s e l e c t o r  at which a trunk f r o k  a rnanual o f f i c e  o r  
* - X It-i . -%' 2 - 

from' spao i s l  ae&ioe p o s i t i o n s  i s  t e m i n s t e d  the  de s ignot ion  oa-d 
.< > . . . 1). i ' *  - C  , " , . - . * .  * -. 

J :&L 
ahows, i n  add i t ion  t o  t h e  - se lec to r  number, the name of the 

.- - % *  ~ * 
$ - 

O r i g i n a t i n ~  o f r i c e  &d theAnuniber if t h e  tru& at that of f ice .  
- .  

' 4 : '  ' X .  -> ,, . ,  . i- .  , -, 

A card i s  mountod between each s e l e c t o r  she l f  and the 'termi- 
-- . ? ? : . '. 

nal  end of 'the board, and shows f o r  each d i v i d o n  o f  s e l e c t o r s  on the  
a " - -  

.? L;.: & L  I %.I / 
, (i * 

corresponding &elf rh&a each outgoing trunk i a  t emina ted .  ~ o r  a 
I '  < ' 1 t; 7 ' 1. 

'trunk leeding  t o  a s e l e c t o r  the card shoas tlie nmber of the ' s e l & t o r  
. ' ,  I . *.' 

bay and t h e  number of th* s e l e c t o r  i n  that bey a t  rrhich the 
.I .?. 3 , ;  . , 

tnurL is temipo tad .  For a trunk leading  t o  a coniiector the  card shors 
:?Q$~Y* „ L:," : ii" -.P C 

the number of t h e  oonnector bay, t h e  nunber of t h e  shelf i n  thti t  bay 
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- "-L7 &ii;f ce yGf. B Fniiik iaairC Co'&otfier bf-iTce tii;oua Bn outgoing 

q -+ ,I f C i  \,,\- 

trltnk ~ e ~ d t i d & & '  eiii%dh tiia .' card' ihovs ih6 numbe t ' b f  the  outgoing 
* f . < C e . -  

-t%niF'lieconil&i.g 6ubgrouo b i ld  " tho ' f i&~ei  of th6 6utgiing t runk se con- 

dtih a. t&k i e i a e  t o  * h ~ t ~ e i  oir iae nitnout ~ a e ~ i n ~  through .6ut - 
"''?g6ff$~ ssconiiify sv~it6h the oard ahbw8 tBe number o f  the  -re- 

pea t e r  bay and the n h l k r ' o f  the fepeater i n  t ha t  bay towbioh the 

Boards f o r  mounting repeaters  are  b u i l t  i n  un i t s ,  each un i t  
7 .  * r  

grov id iw  capacity f o r  320 repeater basea. Bach side of a un i t ,  ca l led  I 

r f : . -  * - V * .  

a nbayr, gravides capacity f o r  160 repeater bases. A bay contains e ight  
4 -  f ,  * ,, I ,  Z .  

\ .  .. . 
sh.elves, each shelf prov idang capacity fo r  20 repeater bases. Rs- 
3 '.W 

.$ 2 - '- . C * t- J 1 ., -. 4 '  . 

gea te r s  are usually mounted one per  base but ce r ta in  tyges may be 
p ' 7 l&. ' -  

mounted two Per base. 
,4 -i I ; I _ -  

, 

Zach repeater  bay is assigned a number prefixed by -8 
X .  :; 1 - - t . -  , - . -iI  r 

letter WEM. T h e  bagrs i n  an Office are n u m b e ~ d  consecutively from ,. - * f -  , V  - - C /  I 3 * - .  , '. 

«I@ ug. Th8 baya an, &bered in  consecutive order i n  the d i rec t ion  
f. - .  > ,  s 

of growth ae describdd i n  connection w i q -  se lea tor  boarde. 
-L $2" P t 

The repea'tere i n  each bay are numbered coneeoutively from 
I -  6.1 .- . - - ,  I i < ,  

8 e 

Wla up, the nwiibering progreseing from l e f t  t o  r ight  on each shelf 
P 7,;; 

'. r -% ' . . L  j .. - ,  - - 
and f r o m  tne top shelf  down ae shown i n  Figure 4,  Drawing No. 8OT-76. 

T. 2 *. . ! -., , 

If two r epea te r s  are iounted on the eame base they are 
,X - 1 
>* .. I. - -  J. * 

assigned consecut ive numbers. 
&W," ". 4 - s . ,  :J,  i - .br * 

Thc repeater  numbe; is plaoed  on a dcsignation carä mountad 
1 4 -  . 2 3 .  , 7 -  "1 * i- - * ' :* % . -. . , r  
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k T. (L T. Co. 
Eng. Dopt. 

STU'-BYdTEP YICHXNE 8nITQiING S Y S T U  807 - 76 
In f  onnation 

Numbering of Se l ec to re  and Repeaterr  S n g i n e e r m  
and Deeignatione f o r  S e l e c t o r  Sholves Draf tcrmsn 

A-r 14920. 
I 1 I 

Shelf 11B 

8helf  CD 

Shelf  PF 

Shelf  G)! 

8he l f  IJ 
Shelf #, 

Pig. 1 
Showing Se lec to r  P o r i t i o n  Numbering , 
and Shelf  and Division Deeigmtfono 
i n  a Bay where t h e r e  a r e  no 54381 sc t o r  
Div i r ione  

C 
lig. 2 

Showing Divieion Designetionr f o r  a 
qigh-Side* Bay where S..ljeleator 
Div is ions  a r e  I n a t a l l d  on eaoh Shelf 

L' 'J 

l i g .  3 
Showing Divieicn Deeignatione f o r  a 
Z o w 4 i d e a  Bay where 5-Selrctor 
Div is ions  a r e  I n e t a l l e d  on eaah Shelf  

iig. 4 
Showira Repeater Numbering i n  a Bay 
vhere t h e  Ropaatoas are Mounted Tm 
p e r  Baee on t h e  Two Lower Shelver 
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Connector Equipment. 

I 

coming afficre, .arid the- of tha -*teotaa! bey arid the 

~ o a r g s  fok mounting connectors ere bklt i n  u n i t s ,  baoh> &it 
- 

the s e l e a t o r  poe i t ion  i n  tQ& bgq. at .plbi~h, the t p n k  ternincrk6q + ipr  

a repeater .asoo-;t@e&; w&$h a . tpyk t o  a -mar+qz@ ~f f i o e  the designat ion 

aard; ,ghowe-, 4ny aoditjon t o  thg :repeaO$r -numksr, the nsuns o f  tha . : 

stamwA foS$&sre, -arid wber  , o f  tne pmeA and J W& at *ich W , 

> 2. & &  

providing csga&,  ty fo; 5 0 ,  1 1 ~  gr  160 oonneators. lach s i d e  ' of a 

, 

". 
mit, called a' ub*, Piovide* ospa&ty  for 2 5 ,  55 o t  80 connaÖtore. 

t-. terminat~a~ op the auabe.a,~f -t- sni4ahboard position at  .*$oh 

i t- tesmina%am $ogethar wi-th the--nwpWr oi tha trunk ein the p~q i t -  

=I - ' 'P^ 

A bay contains  f=;e ssillves, each &elf proridir$ capaci ty  f o r  8,  11 
r l  6 - . ', 3 .  "... &: 2 .  

or 16  connsctore, 
L ' -  * L i 7 1  . 

l a c h  bay i. a i s i z n e d ' s  number'qpAf<xed by t h e  l e t ter  .~CN:'  
f 
i . ' ""Y ,* -, . i r ; s S  ;;C,& 

Tle var ious  bays in &J of f toe  are asiigned oonseoutive numbera frm 
5 9 . " .  . .  .., * r . % 

*1* up, " except a i  noted b a l o r  'L oonnection llth l i n e s  o r  ~ Q W B  o f  - \ 
. " C . 

connector boards ärranged f o r  growth, ~ h e  bays i n  a given l ine -o t  

rar an, n&be&d in Order, pro&s.ing i n  the d i r e o t i o n  of' &o&h 6f 
-+ 

f - 
the line o r  row. 0dd n d e r s  a r e  assigned in  order  t o  the.bayi oa O i y  

- 1  L 

eide  o f  e i c h  l i n e ,  c i s regarding  aisle  sgaoes i f  aay, aad even nmb&8 
9 .  r . r 7 -  .. * _I '.* 

a r e  aasigned i n  Ox&r t o  'th"e bsys on the other s i d e  o f  each l ine ,  tb. 
% r - 2  r , . *- 

t no  baye of eny ona u n i t  being asaigned oonsscutive numbeis. In - . ' .  G ,  

genera l ,  the locnest numbered bays i n  a l i n e  o r  row are thom nearrist 
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L * , .  ;: " 'A a n & X f  'of e6Witd"to~s 'ie dsaißnatedt Ny - the huridreds 

numbb~ *Öf t i ~  grcNa@ ofr'term'ixla-Xs Wich are se?wd by t h e  d&nectbr# 

On %hat ehelf, T& Shelves i n  a bay ape' nurnbered conaeaut ivelF FFm 

%lm%Gp down, 42ne -mb.e~i-urs; .beSnq cant Ynwa Ymih the 'bot tarn 'shelf of 

oW'bag ,to the top ehelf of. tBe  bay which i e  next higher Hfl ntml-ber, 

as shovm f o r  a t y p i c a l  case i n  Pigure 1, Drawing No. 807-77. \Vhere 

a grous of connectore i s  divided among two o r  more s~le1;es i n  the : ' J" "' \ 
B ,  

. -  . , L I 

eame bay, tne shelves are distinguished by adding a l i t e r a l  Suff ix  
! * i . . " .  . ... ' i . * 

t o  - the - hundreds number; e.g. she l f  21-A, 21-B, 214, e t c ,  
I '- . . - t . . , * 

< *  * 4 
T-he connectors (exoluding the t e s t  connector) on a shelf 

J- -, - . i . . 
are numbered c o n s e c u t ~ v e l y  from W l H  up, the  No. 1 connector on each 

shqlf being at that end of tne  board which i s  f a r t h e s t  from the 
' * ,#  . *. ' J  -. . ' >  - .  

~ o n n e c t o r  bosril terminal a t r i p s ,  as shown i n  Figure 2 ,  Drawing No. . - P : * -  r - + . * 1 1 .  

807-77. The test. connector is loca ted  at the  extrerne end of the 
' b;%. < '  - .  . 

&elf b - next t o  tlw No. 1 c o n ~ e c t o r ,  Each connector i s  provided w i t h  ,- . .- T -, 

a designat ion card PSzosring i ts  number, the  card f o r  a teet connector 
4 = . .V :T - . b -, 

being w r k e d  "TESTn. -A card ,  mounted between the Fase panel crnd the 
I ., , A 

, . 
1. ' ?X ' .  . . ," 

t e ,mina l  s t r i p s  f o r  each s h e l f ,  ähowa the number of tne primary line 
* . t-r' 

- i x  . - < L .  

awitcli bay and t ne  number o f  tne l i n e  ewitch i n  that bay t o  which 
' > ,^  f 

r i r  
. P .  

f . 
each of the working teminals i n  tim corresponding connector group 

- * 
is  uross-connec ted. 
-!r<.&4-.. ;- A - - 
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E N ~ .  OEPT. SV-BY-STEP UACHlNE SWITCHING SYSTEM 

NUMBERING OF CONNEGTOR EQUICMENT 

29 3 39 
BAY C-I B-A Y C-2 BAY C-3 BAY C-4 
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Sec. 1' 

G e n e r a l  - 
1 The c a b l i n g  f o r  EL t y p i c a l  o f f i c e  i n  a a i n g l e  o f f i c n  
I d i s t r i c t  '1s ehown s c h e m n t i c a l l y  i n  drawinq 30. 807-66 ,  Drawinqe 

I No. 507-45, No. 807-46, show s c h e m a t i c a l l y  t h e  cab1in.q o f  an 

1 o f f i c e  i n  a n u l t i - o f f i c e  d i s t r i c t .  Dranrings 30s. 307-56 and 

807-45 show a common i n t e r m e d i a t e  d i s t r i b u t i n g  frame f o r  c r o s s -  

connec t i n s  s u b s c r i b e r s '  l i n e s  and t h e  t r u n k s ,  f rom t h e  p r imary  I 

1 and secondary  1 i n e  s w i t c h b o a r d s .  

I Drnwing Nc. 807-45 shows a s e p a r a t e  trunk i n t e r m e d i a t o  

I d i s t r i b u t i n g  frame.  The comrnon i n t e r m e d i a t e  d i s t r i b u t i n g  f r a n e  

t makes a more d e e l r a b l e  a r r a n g e n e n t  and shou ld  b e  used  exc,ept where 

a s u b s t a n t i a l  s u v i n q  i n  ewi tchboard  c a b l e s  c a n  b e  o b t a i n e d  by 

u s i n g  a s e ~ a r a t e  t r ~ n k  i n t e r m e d i a t e  d i s t r i b u t i n g  frame. With a 

. c o m o n  i n t e r m e d i a t e  d i ~ t r i b u t i n g  f r a n e  it i s  p o s e i b l e  t o  c o n n e c t  - 
c e r t a i n  l i n e s  d i r e c t l y  t o  f i rs t  s e l e c t o r s  w i t h o u t  s o i n g  th rough  

l i n e  s n i t c h e s  as is  e x ~ l a i n e d  i n  Div. IV, by ~ r 0 ~ 8 - ~ 9 n n € ! ~ t f 0 ~ 8  op 

th.e i n t e r m e d i a t e  d i s t r i b u t i n ~  frme. 

I n  some c a e e s  f l o o r  ~ l a n  c o n s i d e r a t i o n s  rna?: rnake it 

d e s i r a b l e  t o  ~ r o v i d e  t a o  t r u n k  i r i t o r n e d i a t e  d i s t r i b u t i n ?  f r ames , ,  

o n e  f o r  c r o s s - c o n n e c t i n g  tha t r u n k s  from t h e  pr imary  t o  t h e  

secondary  l i n e  s w i t c h e s ,  and one f o r  c r o s s- c o n n e c t i n g  t3.e t runks ,  

f rom t1?e secondary  l i n e  s w i t c h e s  t o  f i r e t  e e l e c t o r s .  

Photographo Xos. 10 and 28  show two views of  cab3e  r u n s  

i n  a n  e x i s t i n g  i n s t a l l a t i o n ,  

S w i  t c h b o a r d _ g  

Cables used  w i t h  s t e p- b y- s t e p  e q u i p a e n t  w i l l  b e  t h e  

Western E l e c t r i c  Comgany's atandard switchboard cables ,  using 
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~ ~ = t ~ ~ . ~ ~ w ~  F --- - W 7  . ~,,.7n"T'---"'-- 

~ 
Pasc 2 
May. 1, 1920. I 

e n a ~ e l  ed wi res .  'ffhere no ' s p e c i a l  ppeicautions s g a i n s t  m o i s t u r e  

need b e  t a k e n ,  Western E l e c t r i c  Conpany'e s t a n d a r d  c a b l e  o f  t h e  

No. 5000 type w i l l  b e  ueed ,  !:/here s v a c i a l  m o i s t u r e  c o n d i t i o n s  

a r e  a e t ,  iVestern S l e c t r i c  Company's moi s tu rep roof  c a b l e s  o f  t h e  

No. 1OOO type  w i l l  b e  used.  I n  d e t e r m i n i n g  where mois tu rep roof  

c a b l e s  are r e q u i r e d  t h e  same c o n s i d e r n t i o n s  h o l d  as i n  n a n u a l  

p r a c t i c e .  

Hand- f o  rxd_C_ab 1 e  e  : 

The hand-formed c a b l e s  b e t s e e n  t h e  l i n e  swi t ch ,  s e l e c t o r ,  

o r  c o n n e c t o r  banks  and t h e  t e r m i n a l  assembly w i l l  b e  made up  o f  

m o i s t u r e o r o o f  w i r e  ( d o u b l e  c o t t o n  covered  enameled w i r e )  i n  a l l  

c a s e s  i n  o r d e r  t o  hava b u t  one manufactux-inq s t a n d a r d .  The w i r -  

i n q  runn inq  fron bank t o  bank, i s  aadc u p  o f  l o o s e  w i r e s  n o t  

f o m c d  up i n t o  a c a b l e  and i s  n o t  subbec t  t o  rnoist7.1re t r o u b l e .  

T h i s  ivirincl; w i l l  be made up o f  t i n n e d ,  s i n g l e  s i l k  and s i n g l e  c o t -  

t o n  covered  c o n d u c t o r s .  

Cro s s -c snnec  ti-~umperw 

For d i s t r i b u t i n g  frame c r o s s - c o n n e c t i n g  wires t h e  ~ r e s e n t  

s t a n d n r d s  u s e d  i n  manual p r a c t i c e  w i l l  b e  p rov ided  and t h e  Same con- 

s i d e r a t i o n  w i l l  gove rn  their  u s e .  F o r  c r o s s - c o n n e c t i n y  t h e  t r u n k e  

f r o m  t h e  p r imary  l i n e  s w i t c h e s  t o  t h e  secondary  l i n e  s w i t c h e s  a 

f o u r - c o n d u c t o r  jumper w i r e  w i l l  b e  used .  

C a b l e  R a c k l c  

F o r  t h e  most p a r t  t h e  c a b l e  r a c k s  a r e  suppor t ed  d i r e c t l y  

on  t h e  frameworka o f  t h e  v a r i o u s  b o a r d s  and a r e  n o t  hunq f r o n  t h e  

c e i l i n g  e x c e p t  where n e c e s s a r y  t o  suoloort e x t r a  l o n g  rune  bc?t,ween 

5 o a r d s .  
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Indiv idual  F l a t  Rate Lines. 

Figure 1 of Drawing So. 807-98 shows the cab l ing  

and wir ing  arrangement of an indiv idual  f l a t  r a t e  l i n e  pro- 

vided wi th  ehecking mult iple .  The l i n e  f r o m  the subeorib- 

e r ' s  s t a t i o n  is terminated on p r o t e c t o r s  on the  v e r t i c a l  

s i d e  of the  M.D.F., i a  cross-connected t o  the  hor izon ta l  

s ide ,  and i e  cabled t o  the hor izon ta l  side of the I.D.F. 

E'rom the h o r i z o n t a l  s i d e  of the  I.D.F., the l i n e  i e  cabled 

t o  a te rminal  s t r i p  mounted on the connec t o r  board. Fron 

t h a t  po in t ,  the l i n e  is  connected t o  the connector banke 

by means of l o c a l  wiring. 

The s u b s c r i b e r t s  l i n e  is a l s o  cross-connected t o  

the  v e r t i c a l  s i d e  of the  I.D.P. and i a  cabled t o  f l a t  type 

terminal  s t r i p s  a t  the top of the l i n e  switchboard. Local 

wir ing connects these terminal5 t o  the l i n e  switch. A 

mult ip le  of the  p r i v ~ t e  conductor extends from the h o r i -  

zon ta l  s i d e  of t he  I.D.F.  t o  the checking mul t ip le  e t  the 

machine swf tching  *An board. Where checking mul t ip le  is 

not i n s t t i l l ed ,  the c ~ b l i n g  arrangement is the same as t h a t  

shown i n  Figure 1, except t h a t  the checking rnult i p l e  lead 

i a  omittad. 

A s  descr ibed i n  Divis ion  I V ,  trunk-hunting con- 

nectora a.re provided with four-wire banke and the two p r i -  
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v a t e  conductors of each P.B ,X .  l i n e ,  except the  l a s t  l i n e  

of a P.9.X. group, a r e  s t ranped topether .  These strtrps 

- .ars installe&.&& % e* the terminal s t r i p s  at t h e  connector 

boards,  as i nd ica ted  on Drawing No. 807-98, aad only t h ree  1 
/ I  

wi+ts per c i r c u i t  are c a r r i e d  t o  t h e  I .D.F.  

I t  was formerly t h e  p r a c t i c e  t o  carry both  p r i -  

vate conductord o f  each c i r c u i t  t o  t h e  1,D.F. and t o  i n -  
\ 
I t sfsli -.tke nscer~sary s t r a p p i n ~  at  that poin t .  With t h i s  ar- 

zangement, only one strap -er c i r c u i t  was requi red ,  w e n  

rben t h e  conneotors of  a group were loca ted  on more than 
ii oae slzelf . 3'ü.t-h the. arrangemeat shom on Drawing No. 
i 

$ 80'P-98, i t  d 1 1  be necessary i n  some casea when the oon- 

1 ne rc to r~  of  a group a r e  loca ted  on more than one she l f  t o  
i: n 
P 

g i ne rka l l  more than one s t r a p  pe r  c i r c u i t ,  and t h i a  w i l l  
E * 

$' 
have t he  effect o f  s l i g h t l y  increas ing  t h e  c o s t  o f  makl~g 

E. 
? P.B.X. trunk grau? changes. I t. i s  thoupht, however, t h a t  
[P 

I! thls increaee  w i l l  be m r e  than o f f s e t  by t h e  sauing i n  

;? cab l ing  reeu l  t i n g  from t h e  use  o f  thaee-wire kns tead-.-of . 
I 
I 

I ' four-wire c i r c u i t s  t o  the  I.D.B. 
1 i - 
I 
i I nd iv idual  h 8 : e  EEe~ister Lines. 
t 
t1 I n  step-by-atep o f f i c e s  where message r e g i a t e r  
I "  

1 a e rv ice  is rendered, the most economical scheme f o r  wir ine 
1 

1 ,  
I an8 cablfng the message r e g i s t e r  l eads  depends i n  general 
L 

r, 
1 

on t h e  percentage o f  message r e g i s t e r  l i c e s  which may be 
I 

I 
I 
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expected i n  t h e  u l t ima te .  Although t h i s  also agp l i e s  i n  

t h e  case of manual o f f i c e a ,  an add i t iona l  f a c t o r  to be 

considered i n  step-by-step o f f i c e s  se rv ing  P.R.X. l i n e s  

i s  t h a t  p a r t  o f  t h e  subscr ibers '  mul t ip le  i s  d e f i n i t e l y  

a s soc ia ted  w i t h  t he  r egu la r  connector groups while t h e  

remainder 1s d e f i n i t e l y  a s soc ia ted  with t h e  trunk-hunting 

connector groupe; t h a t  i i s ,  öl%% 'P,B.X. l i n e s ,  and as a 

general  r u l e  the  non-P.B.X. l f n e s ,  a r e  no t  assigned i n -  

d iscr iminate ly .  I t  fol lows,  the re fo re ,  that where mes- 

sage r e g i a t e r  s e r v i c e  is  to  be given f o r  l i n e s  ir, bo th  

the  r egu la r  and trunk-huntifie connector grGups, t h e  most 

d e s i r a b l e  meesage r e g i s t  qr caBling and wir ing arrange- 

ment f o r  t h e  l i n e s  i n  the  trunk-hunting connector groups 

may o r  may no t  be t h e  most dea i rab le  arrangement f o r  t h e  

l i n e s  i n  t h e  r egu la r  cogulec4oS groups. I t  a l ~ o  follows 

that if message r e g i s t e r  servlfce f o r  t h e  l i n e s  i n  the  

trunk-hunting connector groupe is  to  b e  rendered, b u t  

t h a t  no message r e g i s t e r  providion need be  made f o r  

l i n e e  i n  t h e  r egu la r  connector groupe, s u b s t a n t i a l  sav- 

inga may b e  e f f e c t e d  by el i rninat ing a l l  message r e g i s t e r  

te rminal  equipment and wir ing on t h e  l i n e s  associa ted  

w i  t h  t h e  regular  connectors. 

The p a r t i c u l a r  message r e g i s t e r  wiring plan 

t h a t  ahould be' used i n  any given case should the re fo re  

be determined by considering the  l i n e s  i n  the  t runk-  
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hunting gonneator groupa aa forming one olass ,  and the  

l i n e s  i n  the regular  oonneutor groups as forming aaother  

c l a s s ,  and by then apglying the limits, whioh a r e  given 

l a t e r  i n  t h i s  seotion,  separately t o  eaoh o f  these two 

general  oJaa8es of l ines .  

Figure 2 of Dranring No, 807-98 shows one of 

the  methods of oabling and wiring a l i n e  i n  a regular  con- 

neotor group, where the  l i n e  is equippeo with both oheoking 

rcultiple crnd a message r eg i s t e r ,  It is  ooneidered standarä 

t o  use t he  method of oabling end wiri-ng shown i n  t h i s  

f i gu re  i n  o f f ioes  where i t  i s  e s t i ~ a t e d  tha t  i n  the  u l t i -  

m&te the  number of message r e g i s t e r  l i n e s  i n  the  regular  

oomeotor groupa w i l l  not eroeed 100. It is  e q e o t e d  

t h a t  the re  w i l l  be but l i t t l e  oooaerion f o r  using t h i e  

aoherne o f  oabling f o r  l inea  i n  the  tank-hunt ing oonneotor 

gronps, aincte i n  the majority of aaaes where P.B,X. message 

r w i a t e r  s s rv iae  i e  rendered, the P.B.X. measage r e g i s t e r  

l i nea  w i l l  probably oonati tute a f a i r l y  high peroentage of 

the  t o t a l  number of P.B.X. l i n e s  i n  the  offioe. 

The message r e g i s t e r  requires a four th  oonduotor 

between the  ver tdcal  aide of the I.D.P, and the terminal 

assembly on the  l i n e  awitcthboard. ~ b a  foa r th  oonäuotor, , 

together  with the t i p ,  ring snd pr ivate  oonduotore of the  

l i n e ,  a r e  oroae-oonneoted to  an e x t r a  four-point t e m i n a l  

s t r i p  on the horizontal  side of the f m e .  From t h i s  
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t e r n i n a l  e t r i p ,  t,he message r e g i s t e r  conduc t o r  is cabled 

t o  the message r e g i e t e r  racg and t he  t i p ,  r i n g  and p r i -  

vate  conductors a r e  croaa-cosnnected t o  the r egu la r  sub- 

a c r i b e r *  s terminalrir on the h o r i z o n t a l  a ide  of the  I .D.B.  

The gurpoae of this  method of wirJng is to  permit the uee 

of three-point  terminal  e t r i p s  on the h o r i z o n t a l  s ide  of 

the I.D.F. f o r  a l l  l i n e s  i n  the regular  connector groupa, 

a t  tht same tim, providing a f l e x i b l e  arrangement whereby 

anY of these linelr may be grovided w i t h  a message r e g i a t e r .  

Bigure 3 of Drawing No* 807-98 ahows one method 

of wi r ing  and aab l ing  a l i n e  in  e i t h e r  a trunlr-hunting 

o r  r e g u l a r  connector group, where the line irr equipped 

w i t h  bot& chsckiag mul t ip le  arid a message r e g i s t e r .  It 

i e  conaidered s tanäard t o  uee the method of cabling shoan 

in  thir f igure f o r  trunk-hunting connector groups and 

a l s o  for r egu la r  connector groupe where it is estimeted 

t h a t  in the u l t ima te  the  t o t a l  number o f  message r e g i s t e r  

l iner  in the o l a ~ s  being oms ide red  w i l l  ba less thm 25 

percent.  of the t o t a l  number of l i n e s  i n  that alass. ( In  

the case of r egu la r  connector groups having n o t  more tharr 

100 meesege r e g i s t e r  l i n e a  in the ul t imate,  t31e plan 

ahom in  Bigure 2 is employed previoualy described. ) 

W i t h  the method ahown in  Yigure 3, the message r e g i s t e r  

conduotor, together  ~ 4 t h  the t i p ,  r i n g  and privirte  con- 

ductore of the l i n e ,  are croes-eonnected t o  the hori-  
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1 . . 
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zontal s,$de- ~b +he I , B I F v  i n  the regular way. A t  the 

hor izontai l  e i d e ,  the meeaage r e g i e t a r  eonduetor is s trap- 

ped t o  an\ 'a$jacent  punching on t h e  atme block and is 

t~ c roes -conawted  t a  s s e p a r a t e  message r e g i e t e x  te rmina l  
t# 
L * 

on t h e  a n s t f a a l  s ide .  The purposs  o f  t h e  e x t r a  punching 

on t h e  hdrisontai s i d e  is t o  avoid s o l d e r i n g  t h e  two  

t t meaeage rqgSater crosa-connections t o  one punching. The 

$ message reg*#tst conductor 4s cabled from t h e  s e p a r a t e  

k? 
i# measai$e 2 e g f  btes Zemhinal on t h e  v e r t i c a l  s i d e  o f  t h e  

I .D .F . ' "~~ .  tha m e s a g e  ~ e g i s t e r  raok. 

$i&lPie BW&.Qrawing Ec'o . 607-98 shotir8 ano the r  

method o f  tri ring.  ecnd- c r b l i n g  a l i n e  equipped w i t h  b a t h  

checking mul t ip le  w d  a meelraee r e g i s t e r .  I t  i s  con- 

aidered;stsndard t o  use the method of c a b l i c g  shown i n  

k t h i s  f i m r e  * f a r  Linea i n  the t runk-hunting connector 
1 
I* 

groups,  E&& &Zoo f o r  linedr I n  t h e  regular connector aroups,  

; where i t  irs estimotec2 "that i n  t b e  u l t i m a t e  the  nwnber o f  

I measage oegi .a. t ;er- l ines o f  t h e  alasa being  conaidered w i l l  
I 

I"' be more than  35 qerosnt .  b u t  l e s e  tkkart 100 percent* of  t h e  

I l i n e a  of lthae; ciaeE4. :Tm methad s h o m  i n  F igure  4 d i f -  
I f e r s  f r o m  that  shbwn i n  Figure 3 i n  that the message reg- 
I 
I> i s t e r  conduefo'r on the. h b r i z o n t a l  s ide  of  t h e  I .D.F, is 

L L cabled  t o  a s e p a r a t e  mdliaage r e g i ~ t e p  t emi ina l  on the same 
i side of the . f r b e ,  md from t h e  Iattsr te rmina l  i a  c r o s s -  
1 
L 

connected t o  a s e p a f a t e  message register terminal an t h e  I,* 
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v e r t i c a l  e ide .  

The arrangement of the  terminal  s t r i p e  used f o r  

t h e  a d d i t i o n a l  meseage r e g i a t e r  terminalson the  H.I.D.F. 

' and f o r  t h e  meeaage r e g i a t e r  terminais on t h e  V.1 .Der. i s  

t h e  same as described i n  Spec i f i ca t ions  Xo. 3634, "Stan- 

dard In tennedia te  Dis t r ibu t ing  Frames. * The spec ia l  s leeve  
P 

te rminal  xelerrts-ri' to i n  the  Speci f ica t ione  corresponds t o  

t h e  e x t r a  meesage r e g i a t e r  te rminal  on the  H.I.D.F. 

The arrangemen.t shown ir, Bigure 4, ae  compared 

with t h a t  shown i n  Figure 3, possesses  the  advantages t h a t  

i t  reduces ti$a ahances o f  disconnecting the  message reg- 

i s t e r  uninter l t ional ly  when changing l i n e  s w i  tch cross-con- 

nectiona and a l s o ,  i n  some casee, permits t h e  use  of ehor t -  

e r  message r e g i s  t e r  jumper wiree. 

F i m r e  5 of Drawing No. 807-98 shows s t i l l  an- 

o t h e r  method s * wirlng and cabl ing  a l i n e  equipped with 

both  checking mul t ip le  and a mesaage r e g i e t e r .  I t  is con- 

s idered  Standard to  use t h i e  arrangement f o r  l i n e s  i n  the  

trunk-hunting connector groups, and a l s o  f o r  l i n e e  i n  the  

r egu la r  connector groups, where it i s  estimated that in  

the  u l t ima te  approximately all of t h e  l i n e s  o f  t h e  c l a e s  

being coneidered w i l l  be of the message r e g i a t e r  type. 

When p r a c t i c a l l y  a l l  l i n e a  o f  a c laee  a r e  of  t h i s  type,  

t h e r e  i s  b u t  comparatively l i t t l e  advantage i n  introduc- 

i n g  a cross-connection between t h e  r e g i a t e r  and the  l i n e  

V. 
Sa, Page 7. 
1; 1922. 
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-$%& *mh%, an6 tn etmh aase8 t h e r e i o r e  the  reg- 
F irrtarn e ~ o e  aabled ütre~tly to  the aonneohor mul t ip le  on 
4: 1 
B 

the horimnta3. a i d e  uf) tha I r D . B . ,  as ehown i n  Bigure 5. 

$i 

1 Lines Teminated  D i h e t l t l g  on Pirat  Seleotgrs .  

T $8 menltiomd i n  Divieion ZV, it msy be deai reble $;. 
+p 
kt under some -uonili tione to t e m i n a t e  a sntmorlber' a l i a e  
E: 
i 
F,. d i r e o t l y  on a P i n t  ierelecltor rather than  on a primry l i n e  $ . .  

a w i t a .  Ial thie qase, th8 P i n t  s e l e s t o r  d i f f a r a  elightly 

from a regulelir f i r n t  sel-eotor fo r  c t l  r o u i t  rwsrsone. 

' . T b  oabling end w i  r ing  arrmgemen$ employed 

where a flat r a t e  l i n e  i a  t e m i n a t e d  d l r e a t l y  on s Sirst 

a e l e u t ~ r  i s  similaar t o  that shown on Drewing No, 807-98, 

Figura, 1. 

YOhere t h e  t m k  I,D,IS. (on  whioh the oroee- 

oonneotions i n  the t m k s  t o  t h e  r e g u l a r  f l r a t  seleotora 

are  mada) i e  sepsrate fmm t h e  l i n e  X .D,F„ t h e  t i p ,  r i n g  

arid pfioqte lbada f r o m  , the V,I.D,F, are a a r r i e d  i n  e 

s i n g l e  oabb  t o  the ho.f"izorstal s i d e  of Bhe tnznk I.D.F. 

m d  t h e r e  a re  oruree -mwated  t o  the v e r t i o a l  aide. From 

L: that point ,  the t i p ,  ring and p r i v a t e  leeds a r e  o s r r i e d  
&- i n  a a ing le  cabie M %he jaoka of the first se lea to r .  

The aabl ing be t resn  the lins 1,D.F. and the f i r n t  eelsotor 

E- is taken throygh the fnuik 1,P.F. ia order that the 
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i n  I D  the  t i p ,  r i n g  and p r i v a t e  l eade  from the 

v e r t i c a l  s ide  are c a r r i e d  i n  a s i n g l e  oable  d i r e c t l y  t o  

the jaCks o f  the f irst se lec tor .  

The c a b l i n g  and wir ing arrangemente employed a t  

the I.D.F. where a meerage r e g i s t e r  l i n e  i a  terminated 

d i r e c t l y  on a firat s e l e c t o r  a r e  in general  the eanse a a  

those shown on Drawing lio. 807-98 except that the t i p ,  

r i n g  m d  p r i v a t e  condudtors a r e  c a r r i e d  i n  a s iog le  cable  

t o  the  S i r o t  s e l e c t o r  i n  the  eame mannev as described i n  

connection w i t h  a f l a t  rate l i n e  terminateä d i r e c t l y  on a 

f irst ae lec  tor .  The mesaage r e g i s t e r  conduc t o r  i a  c a r r i e d  

in a separa te  cable .  

Tno -Par ty Li=. - 
Drawing do. 807-99 shows t h e  cab l ing  and a i r i n g  

arrangenents  f o r  two-party f l a t  rate l i n e s ,  and a l s o  f o r  

two-party aesaage rate 1 i n e s  terminated on ans re r ing  j acka. 

. Pigure 1 shows the cab l ing  and n i r i n g  arrange- 

ment f o r  a two-party f l a t  r a t e  l i n e  provided with checking 

nul t i p l e  where the  double cross-connec t i o n  method is used 

a.t the I.D.F. I t  i s  considered standard t o  use t h i e  method 

where it is estimated tbat the number of two-party l i n e s  

i n  the  u l t ima te  w i l l  not  exceed ten g e r  cent. of the t o t a l  

nunber o f  l i n e s  i n  the o f f  ice. 

Pigure 2 shows the cab l ing  end wir ing arrange- 
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I nent f o r  a two-party f la t  r a t e  l l n e  provided r i t h  oheuking 

I multiple where s i x - p ~ i n t  ,terminal s t r i p a  are provided on 
~ 
I the  v e r t i u a l  aide of the 1.D.P. The interohange of t i p  
I end ring oondwtora between the  two e ta t ione  on the  l i n e  

1s made by S t raps  on the s i r -point  terminal S t r ip .  Thie 

method obviates the two pr inoipal  disadvantages of the  

double oross-oonneotion soheme, nmely ,  the  t e m i n a t i o n  of 

two s e t s  of julcpers a t  the  same eret of t e m i n a l s  and the  

neoess i ty  f o r  exeroising apeoial  preoaution i n  running the  

uross-oonneotion t o  insure the proper interohange of  t i p  

and r i n g  oonduotors. 

It i s  oonaidered ataadard t o  provide aix-point 

terminal  a t r i p s  on the  v e r t i o a l  s ide  of t he  I.D.F. f o r  a l l  

f la t  r a t e  subscribers '  l i n e s  where i t  is estirilated t h a t  

the  number of two-party l i n e e  i n  the  u l t i a a t e  w i l l  oon- 

8tituYe ten  percent. o r  more of the  t o t a l  nmber  of l ines .  

Pigure 3 shom the  standard uabling and d r i n g  

arrangement I o r  a two-party mssage rate l l n e  equipped w i  t h  

cheoking m l t l p l e .  A8 noted i n  Divieion I, there  is no 

o i r ~ u i t  ava i lab le  at the  present  tinb f o r  hanäling the or- 

ig ina t ing  t r a f f i o  of masage rate pa r ty  l i n e s  on a reehw- 

i o a l  basis i n  a step-by-step offioe. For euah l i n e s ,  t h e  

outgoing t r a f f i o  is handled on a ~ a n u a l  bas is  and the  in-  

coming t r a f f l o  on a rnhhioe switohiog basis. 
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a;kv. V, 
Seu. ea, Page 31. 
]8sg 1, 1922. 

1 -  The arrangeolent ahown i n  Figure 9 1s eimilar to  

%hat fshown In Bignre 1 with the eroeptlon of  the teminal  
I 

I s t r i p  and oabling on the vertioal side of the 1oD.F. The 

oabling to the anawering Jaok and to the relay raok i8  

terminated a t  a five-point tem.inal s t r l p  an the V o I o D o F ,  

The general arrangement desaribed i n  oonneotion 

with Figure 2 hae not been atandardized fo r  two-party mes- 

sage ra te  l lnes  sinoe i n  aase8 where eaoh l ines  are aemed 

by a step-by-stap offioe,  their numbsr w i l l  ordinarily be 

emall, Furthermore, tha t  arrangement wonld requlre the 

ins ta l la t ion  of e%ght-point teminal  s t r l p s  on the vertioel 

s ide  of Che IoDoF, and the ase of snoh t emiaa l  atr ipe 

soUd be somwhat objeotionable froin a ooat and meinten- 

anoe standpoint. 

A general s t ady  has been rrade to  determine 

whether bunohing blooks sholzlti be enployed fo r  tm-party 

linea, 1%' eestimated that  there wouid be very few if 

l inea inould be juetified,  end 88 a result  the use of these 

bloaks f o r  8 ~ 0 h  l ines  haa not been atanäardized. 

Four-Party Line a, 

Drawing NO. 807-100 ahom the oabling and wlring 

arrangements f o r  four-party f l a t  rate  and four-party mes- 

sage ra te  lines. A s  previously noted, the originating 

t r a f f i o  on mesaage ra te  party llnea is handled nanually 

TCI Library: www.telephonecollectors.info



U d  %he lnoaming t m @ f i o  1 n e ~ h ~ i 0 8 l l y ~  

Figare 1 showa tire standard oabling and wiriilg 

arrmgement provided whera a four- psrty f l a t  r a t e  l i n e  i a  

a i r e d  f o r  cheoking tnultiple and where the m g u l a r  i n t e r -  

frme uabling f o r  one of t h e  s t a t i o n s  3.8 uaed f o r  t h e  15- 

o i r o u i t .  

Figure 2 shopirs the  atandard oabl ing  and tiriring 
,' " T 

a r m g e m e n t  provided where a four-party f l a t  r a t e  l i n e  1s 
t 

wired f o r  crheoking m l t i g l e  an& where an e x t r a  oable  p a i r  
i i a  c a r r i e d  from tb bunahing blook on t h e  I,D.P, to a t e r -  
d, " mim1 s t r i p  on t h e  hor izonta l  e ide  of t he  M.D.P. and fmm 

t h a t  point  , U r0@%-00~4neoted t o  t he subaoriberl  e l i ne .  

Hith t h i s  arrangenent,  t h e  l i n e  1s oabled f r u m  t h e  hor i-  

zonta l  s i d e  of t h e  M.D.F. t o  t h e  l i n e  sroitoh s i d e  of the 

I.D+P. i na tead  o f  tho oonneotor m l t i p l e  aide. It 18, 

the re fo re ,  uureoeaeary t o  rearrange the  oroaa-conneotions 

i n  vase S t a t i o n  Ho, 1 is disoonneoted, as aoald be neaes- 

aary with t h e  ar rangemnt  shmn i n  Figuice 1. 

Bigure 3 ahom t h e  standard o a b l i w  and dring 

arrangement provided where a four-party niessage r a t e  l i n e  

is wired f o r  o h e o k i q  mult iple  and where t h e  regular 

interframe oabliag f o r  one of the  s t a t i o n a  i s used f o r  

t he  l i n e  o i r c u i t .  

Figure 4 shovs t h e  atandard cabl ing anti wir ing 
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Div. V. - S ~ O .  28, P&@ 13. 
Eay 1, 1922. 

arrangernent provided where a fonr-party meesage rate line 

is w i  red f o r  cheoking rrultiple and where an extra  cable  

pair  i a  zarried fron the bunching bloak on t h e  I . D . F .  t o  : 

a terminal s t r i p  on the horizontal s i d e  cf the X.D.i!l., 38 

desoribed i n  conneation with P i e r e  2. 
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A.T. b.i .6.  
bpt. Cf 

Oper and Eng 
STEP-EW-SEP MACHINE SW~~CHINGSYSTEM 

Subxrihm' Line Cabling r n d  J u m p r  Wiring. 
Individual Lines, includ;ng P0.X. T r u n k  Lines. 

CABLINO AND W ~ R ~ N G  ARRANGEMENT FOR FLAT RATE LINES 

NOTES 
@ ~ h a n  checking multiple is not installed chccking multiple ked 

I Y 
from P terminal is omittOa 

& ' I  
@ ~ h e r o  cabling is p r o ~ i d e d  for RB.X. !rmk Iines, this w i r ing  and 

LL LL terniinal are prouided, bhe s t r a p  bang omi t ted on the last 
line oFrach P.6 X. gi-oup. 

Q ~ h e n  Piet r a te  iines ere k rm ina ted  on niessage registai 
Iiiie svritches. the caLl.rrg and ~ i r i n g  arrangement 1s tne Same 
as For a rnessage reg'hter I~ne. Lhe rnessage reyiscer %i?g 
repla.sa by r! compsnssting resist3nc9 

I A - Loi;al Wiriny 
Terminal S t r t >  on 

SC'ap 10 Checking 
B -Jumper Wirin9 

Conr, Board.\ -5 MultiPie C - Lable 
D -Outside Cable 

L-.. 
See ~ o t e @  - 

70 Conn. Bank 

Fig. 1 

CABLING AND WIRING ARRANGEMENTS FOR MESSAGE PEGISTER LINES 

,& 1.:  

o n 2i 
2 T. - 

Term. St r ip  
an Conn Board. 

Tc Messaqe Qegister &-------- -----' 

Li IL 

0 n 1% LL. 

P Switch 

I 

Tcrm. St r ip  Ofli~{:" 1 0 & Ta,$= 
Conn. Board 

A " .- See Note @ - 4  
I I 

10 b n r  To Checking 
banK Multiple 

Lc L<1 

To Line 
Switch 

To Message 
Regirter 

sl~ob@ 
Term. Cnnn. Str i  iOardc-] on 

4 -  To Chrckinq , . - . Multiple 

TO&, 
Bank 

4 

I 
1 

Sa Lio. 
Switch 

I 

1 
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D ~ v ,  V; 
S e c . 2 b  : 
Page 1 
May 3, 19md 

Terminal Aseembly on Line Swi tchboarda 

,- 
Primary Line Switchboards ; 

I Drawing No. 807-56 shows t y p i c a l  termifial  as'eembliee 
I 
I 

on a primary l i n e  ewitchboard. Pie. 1 shons t e rmina l  assembly 
I 
I 

where 10 t runke a r e  mu l t i p l ed  through 100 l i n e  swi tchee ,  F ig .  2 
I 

I shows t e rmina l  assembly where 10 t runke are m l t i p l e d  through 75 

l i n e  swi tches .  Fig.  3 ahows te rmina l  assembly where 10 t runks  I 

a r e  mu l t i p l ed  through 50 l i n e  swi tches .  Yig. 4 i s  a wi r ing  d i a g r a n  

showiny tkie connect ions  t o  t h e  t e rmina l s ,  

The b a t t e r y  a i d e  o f  t h e  B.C,O, c o i l s  o f  t h e  l i n e  swi tchea  

a r e  wired t o  t e rmina le  i n  t h e  nex t  t o  the  bottom a t r i p ,  Fig. 1, and 
1 

I a r e  mul t ip led  tnrough two o t h e r  s t r i p a  by irieans of  s t r a p  wirea as 
I 

i n d i c a t e d .  The b a t t e r y  lea6 from t h e  fuse  pane l  1 s  mul t ip l ed  through 

a l l  the  t e rmina l8  i n  t h e  bottom s t r i p .  Four  adAi t iona1  t e rmina l  1 

s t r i p s  a r e  provided through each of which U s e p a r a t e  b a t t e r y  l ead  1. 
may be mu l t i p l ed ,  each lead havinq a d i a t i n c t i v e  tone superimposed ~ 
upon i t ,  If no tone is  wanted u?on a p a r t i c u l a r  l i n e  t h e  t e r m i n a l  of 

that  l i n e  i n  t h e  nex t  t o  the  bottom e t r i p  i s  bent down a n d  s o l d e r ~ d .  ! I 

t o  t he  b a f t e r y  terrrdnal  beneath  i t ,  If tone No. 1 i s  wanted a t e rmina l  

c a r r y i n g  b a t t e r y  and t o n e  Xo. 1 is eo ldered  to one o f  t he  m u l t i p l e  

t e rmina l s  o f  +,hat l i n e .  I n  t h i s  way t h e  c u r r e n t  supply  t o  t he  B.C,O. 

c o i l  o f  any l i n e  s w i t c h  may iIüVe no t o n e  superimposed upon it o r  i t  

rnay have any one o f  f o u r  tones  as required t o  i n d i c a t e  t h e  c l a s s  of  

s e r v i c e  of  the p a r t i c u l a r  l i n e .  

Secondary Line Swit chboürds : 

Drawing N o ,  807-61 shown a t v p i c a l  t e rmina l  assembly for a 

bay of secondary l i n e  switches.  I t  i a  s i m i l a r  t o  t h e  t e rmina l  as- 
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prmrbly on the prfmary line switchboarrls except that p r o v i s i o n  i s  

made f o r  f o u r  cables o f  outgoir* trunks ,  one for each d i v i s i o n  o f  .-, 

switck~es  end no prov ig ion  i s  made f.or superirnposing tones on the 

B . C , ' O .  windinqs o f  the 1 i n e  switcF.es. 
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Div. V111 
Sec. 4-b 
Page 4 
iiugust 1, 1923, 

so tut three separate groups of trunks from vacant selector 

lcvels are necessary. It is contemplated in the future, 

'however, thut talking battery will be supplied the toll train 

at the toll incorning selector, 'thereby causing this selector I 

t o  furiction as the toll tranmission selector. On jobs 

engineered in this aay the intercepting trunks from vacant 

toll selector levels will all be of the type used for inter- 

cepting calls from vacant levels on toll transmissi~n selectors i 

l 

and consequently only one group of these trunks will be required, I 
Mhere there is more than one vacant level on a 1 

selector, trunks from these levels üre striipped together at 

the I.D.3, and combined with .vacant selector level truilks from 

other selectors of like type such as local, toll, etc, The 

entire grou)s may tl~en be divided over aa few jacks as are practic- 

öble to handle the traffic. In general two trunlts to the -L 'b3ar-d 

will be sufficient for each group of trunks from vacant selector 

levels, 

P l w i n g  UP Linea, The trouble observation a ~ l d  test trunks 

will ordinärily be terminated in front of an intercepting Operator 

and ardinarily at the heud of the board. It will ordinarily be 

desirüble to teminate the trouble intercepting trunks in 

front of the Same position, 

I The nurnber of theae trunks v~liich should be providcd 
I 

I .will, of Course, vary v:ith local conditions, In general it is 

I 
I 

felt however that the sme general conditims apply to the 
I 

I provieian of these trunks as apply to the provision of plugging 
I 
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Div. V111 
Sec. 4-b 
Page 5 
slugust 1, 1923 

up l i n e a  i n  manual y rac t i ce .  

R u r a l  L ines  Operated on a Xagneto B a s i s .  Rural l i n e s  ~gaybe  . 

t e m i n a t e d  at t h e  machine switching A board, as out l ined  i n  

Sec t ion  l-C. Where t h e s e  l i n e s  a r e  operated on a magneto basis, 

l i n e  drops a r e  provided i n  place of l i n e  lamps, and where t h e  

r u r a l  l i n e s  a r e  t o  operate  with comuion b a t t e r y  d i a l i n g  cords 

a r ing ing  key i s  provided i n  connection with each l ine .  

Line drops a r e  mounted f i v e  per  s t r i p  and a r e  loca ted  

immediately above t h e  s t r i p  of ansviering jacks with wliich they 

ä r e  associated.  The answering jacks  a r e  mounted t e n  per  s t r i p ,  

s o  that two s t r i p s  o f  drops w i l l  be requi red  w i t h  each s t r i p  

of jacks.  In  order  t o  perrnit of  a v e r t i c a l  associcztion o f  

jacks and drops,  which cro.x18tiimtea a m a t e r i a l  operat ing 

advantsge, it 3s considered s tandard t o  wire  t h e  upper s t r i p  

o f  d r o p ~  t o  t h e  odd numbered jacks and t h e  lower  s t r i p  of  

drops t o  t h e  even numbered j.acks. R'inging keys, where requi red ,  

a r e  mounted t e n  per  s t r i p  immediately below the  as soc ia ted  

j zcks. 

O.E.C.'d 11oB. 263 and 855 d i scuss  the  provis ion and 

equipment o f  mra3 l i neq  i n  manual boards i n  d e t s i l .  The Same 

general  cons idera t ions  vrhich apply t o  these l i n e s  i n  manual 

boards apply t o  machine switching "A1I boards. 

Eiuitiple Answering Jacks. Under some condi t ions  vfhere t h e r e  

a number of p o s i t i o n s  handling s p e c i z l  serv ice  t r a f f i c  it mzy 

be d e s i r a k l e  t o  provide mul t ip le  answering jacks  of t h e  s p e c i a l  

se rv ice  and the  incoming A-B t o l l  trunlcs i%ere the  s p e c i a l  

oervice team c o n s i s t s  o f  either four o r  f ive  opqrators ,  one TCI Library: www.telephonecollectors.info
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mul t ip le  o f  the  answering jacks i s  o rd ina r i ly  provided, and 

where t h e  tean  c o n s i s t s  o f  . s i x  o r  more operators ,  both first 

and second mul t ip le  j acks should be provided, EIultiple 

a n m e r i n g  jacks a r e  provided on a seven panel basis i n  t he llo. 1 

board and on a s i x  ganel  basis i n  the  No. 1-D board, P i r a t  

mul t ip le  jacks should be loca ted  so  as t o  extend i n t h e  d i rcc -  

t i o n  of growth o f  t h e  board f r o m  the  primary ansvrering jack, 

and second mul t iz le  jacks should be locateC toward t!-e head o f  

the board f r o m  the  pr inary  answering jack. 

Yhep a p o s i t i o n  is  i n e t a l l e d  the primary answering 

jacks loca ted  i n  any one panel should be i n s t a l l e d  f i r s t ,  

1 t he  f irst  mul t ip le  jacks aprear ing  i n  t h e  s m e  punel,  i f  any, 

1 should be looated  irnmediatcly sbove them and the s econd 

I mul t ip le  jacks i n  that panel a b ~ v e  the  f i r s t .  It i s  not 

i endeavored t o  keep the  mul t ip le  jacks separate  fro:n t h e  primary 

1 jacks,  and no ho l ly  s t r i p  i s  provided between them. If 

1 prirnary j a c i ~ s  a r e  t o  be added a t  a l a t e r  da te ,  these  w i l l  be 

I l oca ted  above any e x i s t i n g  mul t ip le  jacks that may be l ~ c a t e d  
I i n  t h e  same panel. 

I It i s  d e s i r a b l e ,  Iriorvever, wliere p rac t i cab le ,  t o  i n s t a l l  

i mul t ip le  answering jacka on the  sage numerical basis per s t r i p  

1 a8 t h e  primary jacks,  unless  space l i m i t ~ t i a n s  yrevent. 'fiere 

I necessary t h e  mul t ip le  answering jacks a h ~ ~ l d  be i n a t a l l e d  on a 

~ twenty-per- strip basis i n  preference t o  i n s t a l l i n g  p r i m a r ~  jacks 
I on t h i s  basis. 

I n  numbering answering jacks no d i s t i n c t i o n  i s  made 
F .  between primary irnd mul t ip le  jacka,  a l l  answering jaclcs i n  a i .. 

. J  . . ** . 
?L. 

I 
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panel being nunibered from left to right and from Zero up, 

beginning with the bottom strip of jacks. 

Other Answering Sack E~uipment. The above parügraphs of this 

section have described the individual equipment of those groups 

in which there is a distinct recommendztion to be made or 

where the equipment ia peculiar to the machine svritching A 

board. The remaining anawering jack equipment is of thc 

ordinary type, teminating in a jack and lamp at the switchboard. 

It should be provided as specified in the traffic order and 

equipped in accordance with Tables I and 11, 
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Checking Multiple, 

Test Strip. Drawing No. 807-114 shows a strip of checking 

multiple f or use with a No. 92 jack panel. No checking 

multiple has yet been installed in a No. 49 jack pmel arid 

no multiple strip has been developed for this ganel. It 

is anticiwted that if checking multiple is to be installed 

in a No . 49 jack panel, the strip shown on Drawing 807-114 
will be uaed with an adapter to fit the panel, 

Construction. Each strip of checking multiple contains 

100 luge or pins arranged in five horizontal rows of twenty 

each. Each lug corresponds to a connector terminal number 

and is connected at the I.D.F. to the sleeve conductor of 

the connector terminal by means of a single wire. In order 

t o  set apart the various strips or hundreda groups in the 

Same panel, the top of each strip is grooved and f illed 

with whiting. The pine are made of mall brass- rods, the 

front of each of which is flush with the front of the 

checking multiple strlp and ~3ightly concave. These rods 

extend t o  the rear of the mounting where they are formed 

into terminal lugs for connection to the checking multiple 

cab4es. In order to facilitate the aelection of any 

particular pin, the checking multiple strip is provided 

with white spotting between each five pins in a horizontal 

row and ct horizontal groove is cut in the mounting in line 

vritli-each h~risontrtl row of pins to act as a guide for the . 
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plug t i p .  This groove is use fu l  i n  checking on c a l l s  from 

p r i v a t e  branch exchanges. A checking mul t ip le  s t r i p  1s 

mounted i n  a panel by 'jack f s s t e n e r s  ahd flctnges on t'l-ie 

ends o f  t h e  s t r i p  i n  a manner similar t o  that i n  which a 

jack s t r i p  i s  mounted, 

Caaacity of N o ,  1 a.nd No. 1-D Sections.  The checking 

mul t ip le  is i n s t a l l e d  on an 8-panel pasiß i n  the No. 1 

board. The o v e r a l l  he ight  o f  t w o  u n i t s  of checking 

x i i l t i p l e  i n s t a l l e d  on this b a s i s  i s  twenty-five inches, s o  

the-t i t  moy be considered that,  a f t e r  a l lowing f o r  the  

ult-te space requirements f o r  t h e  outgoing t runk mul t ip le  

and t h e  anewering Jacke, t h e r e  will be room f o r  t h e  in-  
- 

s t a l l a t i o n  of two f u l l  u n i t s  o f  checking mul t ip le  i n  t h i s  

type of board i n  p r a c t i c a l l y  a l l  cases ,  assuming a s u i t a b l e  

layout of the anawering jack c ~ u i p m e n t ,  without exceeding , 

the maximum d e s i r a b l e  Operators reach o f  approximately 

t h i r t y - f  our inches. 

I n  the No. 1-D board, t h e  checking mul t ip le  i s  

i n s t a l l e d  on a six panel basis, s o  that  t h e  o v e r a l l  he ight  

o f  a unit of 10,000 te rminals  is  seventeen inchea, This 

increase  i n  he igh t  over the he igh t  of a similar amount ?f 

checking mul t ip le  i n  t h e  No. 1 board, combined n i t h  t h e  

lower he ight  o f  t h e  No. 1-D board i t s e l f ,  w i l l  i n  most case:;, 

I p revent  the  i n s t a l l a t i o n  o f  more than 11,000 terminals .  
I 

For t h i s  reason,  the  capaci ty  o f  the No. 1-P board is 
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ordinarily considered as being lirnited to a single uni%, 

Numbering arid Growth As shown .on Drawing lilo. 807-112, 

Figure 1, the checking multiple is arranged to grow from 

t31e bottom up. The pins in each checking multiple strip 

are numbered 0 to 99, the top row of pins being numbered 

left to right from 0 to 18, the next lower row, 20 to 39, 

etc, As shovm on the drawing, the 96, 97, 98 and 99 

hündred groups of the second unit in a No. 1 board will be 

located in the sme layer with the 96, 97, 98 and 99 

hundred groups of the first unit. 

The stile casings are drilled-and equipped with 

nwriber plates, one number plate being locateC on the stile 

casing at the left of each checking multiple strip for ehe 

purpose af' indicat ing the particular hundred conriector tem- 

inals witn which the strip is associated, The stile casing 

is drilled and equipped, unleas othemise specified, with 

number plates for one or two units of checking multiple 

depending uponthe ultimate installation. In case checking 

multiple is not inetalled initially the stile caaings will 

not be drilled or equipped with number platea. 

In case a machine awitching board has an 

initial and ultimata ineWlation of one ind two units of 

checking muztipla reepktively , consideration rehould be 
given to ths probability of the fi-rst unit of checking 

multiple being raiaed or lowered at the time of or before 
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the inatallation of the second unit of check in^ multiple. 

If it is probable that the first unit of checkins multiple 

will be raised or lowered, it sliould be specified thzt 

stile casing number plates ukould not be provided for the 

second unit of checking multiple. 

Locati~n, liVhere ckecking multiple is provided iriitially, 

it is deoirable wherever practicable to l ~ c a t e  the cbecking 

multiple stripa immedi&tely above the initial instz.llation 

of ansviering jacks in order thzt the operators' reach rnay 

be reduced to a minimwn. 33' moving the ckiecking multiple 

cables nearer to the front of the board, it is possible to 

provide slack in the skinners so that the checking multiple 

equipment muy be raised when additions are made to tbe 

ansvrering Jack equipment. A range of three inches in the 

vertical location of the strips is made available in this 

way without moving the multiple cable in the rear of the 

board. 

In order to provide a further range throughout 

v~hich the checking multiple equiplnent may be located and to 

facilitate the engineering of machine switching "A" boards, 

three plana of locating the checking multiple cable have 

been standardiaed, These plane are referred %o ae Plans A, 

B and C and it is suggested that (theae terms be employed in 

apecifying the cabling arrangement desired for the checking 

multiple. 
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The location of the checking multiple cable pina 

is shown on Drawing 807-108. Plans A, B and C consist of 

placing the lowest layer of checking-multiple cables on the 

cable pins located 4-3/16, 6-3/16 and 8-3/16 inches above 

the piling block, reapectively. The figures in the follow- 

ing table are distances from the piling block to the lower 

edge of the first layer of checking multiple and indicate 

the r a g e  within tvhich thia edge may be located under any 

of the three plans. 

Plan Y[aximum Bistance Minimum Diatance - 

The ultimate requirements of answering jack and 

outgoing trunk multiple space'are the factora which should 
I .  

determine the cabling plan t o  be employed. Uniesa otber- 

wise specified, the checking multiple will be cabled in i 
accordance with Plan "Bm. In all cases, the distance from 1 
the piling block to the lower edge of the first layer of 

checking multiple ahould be specified'. 
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lldiscelianeous Face Equipment . 
Rucal and Of f i c i a l  Line Xultiplea. The r u r a l  arid 

o f f i c i a l  l i n e  mul t ip les  a r e  located above the  ans ver in^ 

jacks a e  shown on Drawings 807-112 and 807-113. The 

mult iples a r e  i n e t d l e d  on an e igh t  panel bas ie  i n  No. 1 

boards and on a a i x  panel bas ie  i n  No. 1-D boards. The I 
jacks may be mounted e i t h e r  t e n  o r  twenty per  e t r i p  as I 
apecif ied and may be wppaied with o r  wi thoutdes igna t ion  1 
s t r i p a ,  depending oa l o c a l  operating conditiona and apace 

l imi ta t ions .  The rural ana o f f i c i a l  l i n e  multiple8 should 

be ~ e c i f i e d  as outlined i n  Section 1-C. I 

PSlot Lamps and Dr i l l i ngs  i n  the  P i l i ng  R a i l .  Drawing 807-116 

shows the  Standard arrangement fo r  p i l o t  lamps and t h e i r  

number pla tea  mounted i n  the p i l i n g  r a i l  o f  both No. 1 and No, I 
1-D eections, Where lamps o r  number p1ate.s a r e  not required i n  

any of the spaces shown as d r i l b d ,  aBparattls blanks w i l l  be 

provided, 

Each p i l a t  lamp i a  provided as a 'part  o f  the c i r c u i t  

with which it ie ' asaoc ia ted  and need not be spec i f ied  indi-  i 
vidually.  The caI.1 c i r c u i t  p i l o t  i a  associated with the  I 
c a l l  c i r c u i t  from the  t e s t  desk and w i l l  be provided only be- 

tween t h e  poai t ions  where the  c a l l  c i r c u i t  key and the c a l l  

c i r cu i  t multiple key a r e  terminated, 1 
E'use Alarm L-. EZrae alann l q a  are  provided with both No ,  1 

and No. 1- D Sections although the  complete fuae alarm c i r c u i t  4 
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i e  required with only the No, l -D section. I n  t he  No, 1 

board Etll of the l i n e  lamps are grounded through t h e  aux-  

i l i a r y  l i n e  r e l ay  and it is conseciuently desirable t o fuse 

thio relay t o  ground, The fuse  alarm lanp is i n s t a l l e d  as 

\ \ a visual s i g n d  i n  case t h i s  fuse is  blawn. The fuae alarm 
\ - 

l m p  is mounted i n  accordance vrith Drawings 807-112 and 807-113. 

\ -ty Back Jacks at -Rural Posi t ions.  VPnere call wireless trunks 

\, are terminated at  t he  nAa bmrd ,  busy back jacks t o the t o l l  

Qpera-tor should be speci f ied  as required, E i ther  two ac three  

of theae j rcks  w i l l  o rdinar i ly  be suf f ic ien t .  

These jacks ehould be i n s t a l l ed  i n  the  lower pa r t  

o f  the' ansaering jack space, 

Key Sleeve Holdex, Key sleeve holders, described i n  G,E,C. 

1055 ahould be spsc i f ied  on a l t e r n a t e  posi t ions  handling t r a f f i c  
k f r o m  coin box l i n e s  terminated i n  answering jacks. 

Highi ,  Aiarrn and CIock Ci rcu i t  Keys. I n  the  No,  l b o a s d ,  night  

alarm and clock c i r c u i t  keys a r e  mounted i n  a key panel i n  the 
t 

cable turning sec t ion ,  as shown on Drawing 807-117, I n  the 

No. 1-D board, theae keys a r e  mounted i n  the face of t h e  switch- 

board, i n  the  upper p a r t  o f  the  f i r s t  panel of the f i r s t  posi t ion.  
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Rear Equipment 

General. Each machine switching @AN position pre- 

sents a separate problem in the arrangement of the rear 

equipment on account of the different number and type of 

cord circuite with which it may be equipped. Certain gen- 

eral arrangements are followed, however, vrherever practic- 

able and these arrangements are shown for general informa- 

tion on the accompanying drawings. 

Arranßement of Wo. 1 Board. Drawing 807-118 showa a 

possible rear equipment f ~ r  a No, 1 board. In this type of' 

board it will be practicable to mount the operatorfs 

telephone aet, the supervisorfs circuit, dial circuit and 

miacellaneous switchboard circuits in the section as shonn 

on the drawing, and in addition there will be sufficient 

epace to mount the intercepting cord circuit equipment in 

the section in positiona vrhere these cords are required. 

It is deairable to confine the space used for these cords 

to intercepting cord equipnent in all p3citions, not only 

for the aake of uniformity but because these circuits üre 

more apt than other types to be added as the board grows 

and this location will always be available when reyuired, 

The local form leads for other c o H  circuits are brought 

to terminal strips and cabled to the relay rack, 

Arrangement of No, 1-D Board, Dramings 807-119, 807-120, 

807-121 1.11~1 (207-122 siiov: f o r  infolrnation purPoses anly 
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t y p i c a l  r e a r  equipmenta of No. 1-D s e c t i o n s  w i t h  var ious 

c o m b i n a t i ~ n s  o f  cord c i r c u i t  equipment. Where th i s  

board is used as a machine awitching nAm board, it is not 

pract ica 'ble  as w i l l  be seen  from these  drawings t o  mount 

the  e n t i r e  Cord c i r c u i t  equipment f o r  m y  of the cords i n  

the  s e c t i o n  czs is  done i n  manual p rac t i ce .  The cord 

c i r c u i t  equipments a r e  coneequently s p l i t ,  t he  supervisory 

r e l a y s  and those r e l a y s  vrhose spr ings  f o r m  t a lk ing  con tac t s  

being mounted i n  the  sec t ion .  

The r e a r  equipment drawings show the probable 

cornbinationa of C ord c i r c u i  ts on f u l l y  equipped pos i t ions .  

Where similar combinations of co rd  c i r c u i t s  a r e  spec i f i ed  

on p a r t i a l l y  equipped pos i t ions ,  t h e  Same general  arrange-  

lnent of equipment w i l l  be followed, t h e  cord c i r c u i t s  being 

s i m i l a r l y  s p l i t  and Che r e l a y  space not requi red  on t he 

p a r t i a l l y  equipped p o s i t i o n  bei% l e f t  vacant. 
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Relay Rack Equipnent . 
Drawing 807-123 shows the relay rack used for 

rnounting the line and trunk relay equipment for the "AN 

board and such of the cord circuit relay equipment as 

cannot be mounted in the section, This rack is of the unit 

type and is furniahed in two heights, one of twelve feet 

and one of nine feet, Where the ceiling height is suitable, 

the twelve foot unit should ordinarily be specified for 

machine switching "An boards. 

The rack is single sided and is designed and 

drilled to mount standard A.T. & T. Co's 19-1/4 inch relay 

mounting plates on  1-314 inch centers, The circuita may be 

mounted with the apparatus arranged vertically with 

corresponding relays in like circuita mountea on the sasie 

plate, or horizontally with all of the apparatus for one or 

more circuits mounted on a single plate, Relay rack space 

considerations are the principal factors in detemining the 

method in which the apparatus is mounted, it frequently 

being the case that a part of the circuits on one bay have 

the apparatus arranged vertically and a part have the 

apparatus arranged horizontally, 

The apparatus is assembled on the rack and the 

local cables for each rack are made up and instolled in the 

shop, each bay being shipped as a completely equipped and 

wlred unit, The local cables are terminated on flüt type 
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$e&inal strips at the top of the rack. Similar stripe 

are provided for terminating the switchboard cable leads 

from the distributing frames, switchboard and tie cables. 

These strips are installed imediately above those 

terminating corresponding leads from the local fonn cables 

and connections aze made by pinching and soldering the 

terminals together. A complete description of.these 

terminal atrips and the rnethod' of making this connection 

is given in Div, 11, Sec, 3c. 

Fuse panels, each panel having a capacity of 

twenty fuses, are mounted immediately below the terminal 

pile-ups. These panels are mounted on iron platee as 

shovn~  on the drawing. These plates are in turn drilled so 

that they may be mounted on the rack in the Same driliings 

as the relzy mounting plates, so that as many fuse panels 

as are required to care for the circuits on the rack may 

be proviaed without providing Special drilling, 
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Cabling and Wiring, 

Drawing 807-115 shows the preferred method of cabling the 

line and t h n k  circuita incoming to the machine sv~itching "11" 

hoard. All of the jacks in the outgoing trunk multiple are cabled 

to the horizontal 1.D.Y. and cross-connected to the vertical 

1,D.F. in accordance with standard manual practice. The jacks in 

the answering Sack space are in generzl cabled directly to the 

relay equipments through punchings on the V.1,D.P. except in those 

groups for vqhi,ch it is contemplated that not more than twenty 

jacks are required in the ultimate. In these cuses, except 

for those shown otherwise on the drawing, the jacks will be 

cross-connected to the relay equipments. 
I 1 

I It will be observed that in several of t h e  :~nsrve;.irig 

jack groups indenticaA relay equipments are proviced on lines 
I 

meeting different traffic requirements and czJnsequently g r ~ u p e d  

separately from a traff ic standpoint. In determinirig the nuxbcr 

of lines in a group in order to deterrnine whether t'riese lines 

should be cross-connected or cabled solidly to the relay equiprnent, 

lines having identical relay equipment are considered as a single 

group, regardless of their traffic function, 
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