




Western Electr i c  Company, Inc. 
Hawthorne Works 

Telephone Systems Training 
Cour s e : E quipment Engineering Practices 

Personnel Service Branch 
Tra i ning Department 

FUNDAMENTAL S  OF EQU IPMENT ENG INEERING 

These les sons are i s sued to describe in general the fundamental 
rout i nes and practices employed by the E quipment Eng i neer. Information 
conta i ned here i n  i s  to be u s ed for training purposes only. 

Les s on 1. 
Les s on 2 .  
Les s on 3. 
Les s on 4. 

Les son 5. 

CONTENTS 

Planning the Central Office 
How Hawthorne Handles an E quipment Order 
Analysis of a Job Equ i pment Specification 
Tools and Information U sed by Equipment 
Eng i neers in Writ ing Job Specifications 
Procedures for Wr i t i ng Job Specifications 

B IB LIOGRAPHY 

Bell System Publications 





W e s t e rn Electr i c  C o mpany , I n c . 
Haw t h o rn e  W o rk s  

T e l e p h o n e  Sy s t e m s  Tra i n i ng 
C o ur s e :  E q uipme n t  Bran c h  Pra c tic e s  

P e r s o nn e l S e rvi c e B ran c h  
Training D e p ar t m e n t  

L e s:3 o n  No . 1 

P LANNING T H E  C ENTRAL O FF I C E 

This l e s s o n  i s  i s s u e d  t o  d e s c r i b e  t h e  g e n e ra l  f e a t ur e s o f  p lann i ng 
a c e n tral o f fi c e . I n f o rmati o n  c o n t ain e d  h e r e i n  i s  t o  b e  u s e d  f o r t ra i ning 
p urp o s e s  o nly. 

S e c t i o n 1. 
S e c ti o n  2. 
S e c ti o n  3. 

S e c ti o n  4. 
Se c ti o n  5. 
S e c t i o n 6. 
S e c t i o n 7. 

C ONTENT S 

I n tr o d u c t i o n  
C o mm e r c :ial Eng i n e e r i ng 
P lan t E x ten s i o n o r  Fundam e n ta l  
Plans E ng i n e e r i ni 
Traf f i c  Engin e ering 
E q uipme n t  Engin e e r i ng 
B u i l d i ng E ngin e e r i ng 
O u t s i d e P lant Eng i n e e ring 

B I B L I OGRAPHY 

A .  T. & T .  C o mpany Pamph l e t s  
B e ll S y s t e m  Pub licatio n s  

I ll i n o i s  B e ll T e l e p h o n e  C o mpany E ng i n e e ring D e par tm e n t , 
S t at e Ar e a , In t e r d e par t m e n t al Ins tru c t i o n Cours e ,  Oct o b e r ,  1931. 





--------------------------------�------�--� 

SE CTI ON 1 .  INTR O D UCTI ON 

An order  for  t e l e p h o n e  c en t r a l  o f f i c e  e qu i pment arr i v i ng a t  Haw
thorne  o r  Ke arny is  t h e  r e s u l t  of  very e xhaus t i v e  s t ud ie s  e xtend i ng u s ua l ly 
o v e r  a p e r i o d  o f  s e vera l year s . Th e Te le p h o n e  C ompany , i n  c a r ry i ng o u t  i ts 
purp o s e  o f  p r o v i d i ng s a t i s f a c t o r y  t e l e ph o n e  s e r v i c e  e c onomi c a l ly i n  a l l  
ar e a s  und e r  it s c on t r o l ,  mus t b y  n e c e s s i t y b e  e n t i r e ly fami l i a r  w i th a l l  o f  
the  c o nd i t i o n s  that  may a ff e c t  t h i s s e r v i c e . Such  f am i l i ar i t y  c a n  b e  o b 
t a i ne d  o n l y  by  c a r e ful i nv e s t i ga ti o n a n d  ana l y s i s  o f  t he s e  c o n d it i o ns . B y  
means o f  a p r o p e r  s ummar y  o f  t h e  r e s u lt s  o f  s u ch s t ud i e s , a c l e ar a n d  c o n
c i s e p i c t ur e of no t only the p re s e n t  st �t us but a l s o  o f  the  e xp e c te d  f u tur e 
s t a t u s  o f  e a c h  e x c ha ng e  ar ea i s  c o nti nuo us ly ma i nta i n e d . As t i me p a s s e s  and 
the  p e r i o d s  for a c t i o n as no t e d  on the  s ummar i e s for e a ch area .ar e  arr i v e d  
a t , o r d e r s  f o r  a dd i t i o n s  t o  e x i s t i ng c e n t ra l  o f f i c e s  o r  f o r  n e w  c en tr a l  o f 
f i c e s , a s  the  c a s e  may d emand , a r e  or i g i na t e d  a n d  s e nt t o  Haw t h o rn e , o r  
Ke arny fo r f ul f i lment . 

The Te l e ph o n e  Company's s t ud i e s  a r e  c a rr i e d  o n  by h i g hly s p e c i a l 
i z e d  g r o up s  a s  f o l l ow s : 

1 .  The C o mme r c i a l  Eng i n e e r  f or e c a s t s  t h e  p r o s p e c t i v e  demand f o r  t e l e 
phone  s e rv i c e  i n  e a c n  a r e a  a n d  a l s o  t h e  r evenue s wh i c h may b e  ex
p e c t e d  i f  t h i s demand i s  me t . 

2 .  The Plant Ext en s i on o r  Fundame n t a l  P l ans Eng i ne e r , us i ng t h e  Com
mer c i a l  Eng i n e e r ' s  f o r e c a s t s , p r e p ar e s c o ns t r u c ti on p r o grams f o r  
c ons i d e r a b l e  p e r i o d s  i n a dvan c e  s o  t h a t  t h e  t e l e phone  p lant w i l l 
me e t  t h e  i n c r e a s i ng d emands  f o r  s e r v i c e  i n  the  mo s t  e c onomi c a l  way . 

3. The Tra f fi c  Eng i n e e r , us i ng t h e  f or e c a s t  o f  s t a t i ons  and l i n e s  mad e  
b y  the  C o mme r c i a l  Eng i n e e r  t o g e th e r  w i th the  p r o gram s e t  f o r t h  b y  
t h e  P l ant Ext e n si on Eng i n e e r  a n d  the  Tr a f f i c  D epartment ' s  da t a  on  
usage  b o th a s  to  numb e r  and d i s tr i b ut i o n of  subs c r i b e r s ' c a l ls ,  
d eve l o p s  the  s p e c i f i c  r e c ommenda t io n s  f o r  uni t s  o f  c en t ra l  o f f i c e 
e qu i pmen t , i n t e r - o ff i c e  trunk i ng and t o l l c i r c u i t r e qu i r emen t s .  

4. The E q u i pme nt Eng i n e e r , us i ng the  Tr af f i c D e p a r tment ' s  r e ·c omme nda
t i o ns , p lans t h e  d e t a i l e d  layout of the o f f i c e ,  i s s ue s s p e c if i c a 
t i on s  and draw i ng s  f o r  t h e  p ur c ha s e  o f  t h e  e qu i pment and pr e p ar e s  
an e s t i ma t e  o f  e qu i pme n t  c o s t s  f o r  th e manag ement ' s a p p ro va l .  

5. The Bu i l d i ng Eng i n e e r , w o rk i ng i n  c o o p e rat i on w i th t h e  E quip ment 
Eng i n ee r , i s  r e s p on s i b l e  for the pr o p e r d e s i gn of t h e  b u i l d i ng , 
p ur cha s e  o f  land , c o n t r a c t i ng and i ns p e c t io n  o f  c o ns t r u c t i on .  

6 .  Th e Out s i de P l a n t  Eng i n e e r , u s i ng the C o mme r c i al a n d  P lant Ext en
s i o n Eng i n e e r s ' data , i s  r e s p o n s i b l e  f o r  the s ub s c r i b e rs '  d i s t ri 
b u t i on s ys t em c on s i s t i ng o f  c o ndu i t ,  p o l e l i ne s ,  f e e d e r  c ab l e , 
d i s t r i b ut i ng c a b l e , h o u s e c ab l e , e t c ., and t h e  trunk c ab l e  s ys t em 
t o g e t h e r  w i th any l o a d i ng i f  r e qu i r e d . 

Th e func t i on s  o f  e a c h  o f  t h e  a b o v e  eng i ne er i ng group s a re d i s 
c u s s e d  i n  d e t a i l  i n  th e f o l l ow i ng s e c t i o n s . 
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S E C TI ON 2 .  C O MMERC IAL ENG INEERING 

A bus i n e s s  f o r e c a s t  may b e  d e f i n e d  a s  an e s t i ma t i o n o f  r e a s on a ble 
future p o s s i b i l it i e s b a s e d  up o n  t h e  fa c t s  that a r e  knowab l e  t o da y ,  up o n  the  
pr i n c i p l e s  evo l v e d  from ye s t e r da y ' s  e x p e r i en c e s  and up o n  the  a s s ump t i o n that  
i n  a var y i ng d e g r e e  t he s e  p ri n c i p l e s  w i l l  b e  va l i d  i n , the fut ur e  a s  they 
have b e en i n  t h e  pa s t . Ac c o r d i ng l y ,  t h e  Comme r c i a l  Eng i n e e r ' s  j ob is  to  as
c e r t a in t h e  pr e s ent  s t a t us and d i s tr i but i on o f  t h e  t e l e p ho ne bus i ne s s  i n  t he 
par t i c u l ar e x c hange  a r e a  and t h e n  t o  e s t i ma t e  i t s  p r o b ab l e  g r o w t h  up t o  
c e r t a i n  futur e  p er i o d s . 

A pr i m e  f a c t o r  a f f e c t i ng the  t e l e ph o n e  bus i n e s s  i s  the  c hang e i n  
p o pu la t i on. Some i de a  o f  the  future t r end may b e  i nd i c a t e d  b y  p lo t t i ng a 
c urve o f  the  c en s u s  f i gur e s  o f  the  a r e a  f o r  t h e  l a s t  s eve r a l  d e c a d e s  and 
e x t e nd i ng the  c urve  into the  fut ur e  up to  the  p e r i o d  for wh i ch the  s t udy i s  
ma d e . Th i s  p er i o d i s  t a ke n  a s  1 5 , 1 8  o r  20 year s h e n c e and i s  known a s  the  
u l t i ma t e  p er i o d .  The average  l i fe of  a t e l e ph o n e  o ff i c e  bu i l d i ng and i t s  
a s s o c i a t e d  e qu i pment i s  from 2 5  t o  3 5  y e a r s . However , i t  h a s  b e en f o und 
that a r e a s o nab l y  a c cura t e  c omme r c i a l  f o r e c a s t  c an be mad e  f o r  a p er i o d  of 
o n l y  1 5  t o  20 y e a r s  hen c e ,  and t h er e f o r e  st ud i e s  o f  t h i s  na t ur e  a r e  l i mi t e d  
t o  that p e r i o d . Th e p o pulat i o n c urve , a s  a b a s i s  f o r  ma ki ng f o r e c a s t s ,  i s  
t o o  g e n e ra l . I t  i s  t h e r e f o r e  n e c e s s ar y  t o  ma ke a mo r e  d e t a i l e d  s t udy wh i c h 
i s  known a s  the  C o mmer c i a l  Survey. 

The  C o mmer c i a l  Surve y c o ns i s t s  of  a d e ta i l e d  canva s of  the  b u ild
i ng s  i n  a t e l e ph o n e  ar e a  t ak e n  b lo c k b y  b l o c k  t o  d e t ermine  the  amo unt a nd 
d i s tr i but i on o f  t h e  p o pulat i o n ,  the c ha r a c t e r  o f  the  pr e s en t  p o pulat i o n ,  t h e  
t r end o f  t he future  po pulat i on ,  the  amount , d i s t r i but i on ,  chara c t er a n d  
t rend o f  bus i n e s s ,  a n d  the  r e s u l t ant amo unt o f  p r e s en t  a n d  futur e  t e l ephone  
bus i n e s s  i n  t e rms  of  t h e  numbe r o f  t e l e phone s and the  type  of  s e rv i c e  such  
a s  s i ng l e  par t y , 2 or  4 par t y , f l at r a t e , me s s a g e  ra t e  or c o i n box.  The 
f i r s t  s t e p  i n  t h e  survey c o ns i s t s  o f  d i v i d i ng t h e  c i ty int o mar ke t  ar e a s ,  
that  i s  i n t o  ar e a s  i n  wh i ch t h e r e  i s  a g o o d  mar ke t  for t e l e ph o n e s ,  tho s e  i n  
wh i c h t h e r e  i s  a p o o r  mar ke t , e t c . The s e  ar e a s  usual ly t a k e  t h e  f o rm o f  
d ownt own bus i n e s s  are a s , i ndus t ri a l  and war e h o u s e ar e a s , c omb i ne d  r e s iden
t i a l  and n e i ghb o r h eo d  bus i ne s s  a r e a s , r e s tr i c t e d  r e s i d ent i a l ·a r e a s  and o ut 
l y i ng a r e a s . Th e n e x t  s t e p  i s  t o  d i v i d e  e a c h  ar e a  i n t o  h o u s e  c ount s e c t i ons . 
E a c h  h o u s e  c o unt s e c t i o n o r  w o r k i ng s e c t ion , a s  i t  i s  s ome t ime s c a l l e d ,  i s  
s e l e c t e d a s  tha t area  i n  wh i ch t h e o r e t i c a l ly t h e  ult i ma t e  t �l e ph o n e s  Wi l l  be 
c o nn e c t e d  t o  a s i ng l e  d i s t r i bu t ing c a b l e  i n  t h e  o ut s i d e p lant e q u i pment . A 
s e c t i on may c o nsj,s t o f  one  c i t y b l o c k, s e ver a l  b l o ck s , a p ar t ia l  b l o c k  o r  
mo r e  e x t ens i v e  a r e a s  i n  t h e  o u t l y i ng r eg i o ns . 

Card R e c o r d s  o f  ex i s t i ng s ub s c r i b e r  s h ow i ng the name , a d dr e s s ,  
t e l ephone  numb e r  and t yp e  o f  s er v i c e  a r e  p o s t e d  on F i e l d  Surve y S he e t s  a r 
r ang ed  a c c o rd i ng t o  h o u s e c o un t  s e c t i o ns . F i e l d men then c anva s e a ch s e c 
t i on no t i ng the  cla s s  and amo unt o f  b u s i n e s s , t h e  typ e o f  r e s i d e n c e s , that  
i s  whe t h e r  apar t ment s ,  fla t s  o r  hous e s  and the  e s t i ma t e d  r en t a l  pa i d  o n  
e a ch . Th e r e nt a l  va lue i s  i mp o r tant b e c aus e i t  i s  f o und tha t t h e r e  i s  a 
d i r e c t  r a t i o  b e tw e en t h e  r e nt a l  and t h e  p e r c e n t a g e  o f  t e l e ph o n e s i n  u s e  
a n d  a l so i n  t h e  c la s s  o f  s erv i c e . F o r  i ns t an c e  a h i gh r e n t a l  a r e a  w i l l ha ve 
a very h i gh p e r c e ntage  o f  t e l e ph o n e s and of t h e  mor e  d e s i ie d  s i ng l e  p a r t y  
s e r v i c e ,  whe r e a s  a mo d er a t e  r e nt a l  a r e a  w il l  h a v e  a l ower p e r c e n t a g e  o f  
t e l e ph o n e s wi t h  s ervi c e  o f  the  2 par t y  and 4 p a r t y  l i n e s  p r e domi na t ing . 
Da t a  c o l l e c t e d  i s  summar i z e d  t o  show t h e  pr e s en t  t e l ephone marke t c o nd i 
t i o ns . 

As t h e  s ur v e y  progr e s s e s , an i mp o r t an t  f e a t ur e  i n c lude s the pr o s 
p e c t s  f o r  futur e d e ve l o pment o f  the b u s i ne s s .  A s  no t e d  a b o v e , e x p e c t e d  
chang e s  i n  the  p o pu l at i on o f  t he a r e a  f o r  the  next  15 t o  2 0  y e a r s  mus t  b e  
c ar e fu l l y  d e t e rm i ne d . Bus i n e s s  me n ar e i nt e r v i ewed  t o  de t e rm i n e  what t h e  
g e n e r a l  bus i ne s s  c o nd i t i ons  a r e  exp e c t e d  t o  b e .  Op i n i ons o f  the  own e r s o f  
u ndeve l o p e d  pr o p e r t y  ar e o bt a in e d  i n  r e ga r d  t o  the  pr o po s e d  e r e c t i on o f  new 
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home s and i ndus t ri a l  b u i l di ng s . C i t y g o v e rnmen t  o f f i c i a l s ,  re a l  es t a t e and 
d e v e l o pment c omp any o f f i c i a l s  and me mb e rs of t he b o a rd of t ra d e ,  c hamb e r  o f  
c omme rc e and o t he r  c i v i c o rgan i za t i on s  o f t e n  hav e  i mp o rtant da t a  c o nc e rn ing 
t he exp e c t e d  g rowt h o f  t he a re a . P o E;s i b l e  expan s i on o f  ex i s t i ng i ndus t rie s 
o r  the es t ab l i s hment o f  new indus t ri e s  mus t  b e  c on s id e re d . 

Summa ri zi ng t he a b o v e  i nf o rma t i on,  t he Comme rc i a l  Eng i n e e r  i s  re 
qu i re d  t o  d e t e rm i n e  t he d e n s i ty o f  p o pu l it i on and i t s  g e o g ra p hi c a l  d i s t ri bu
t i o n  in t he ex c hange a re a . T he t o p o g ra p hy o f  t he l a nd s u c h  as ri ve rs ,  
hi l l s ,  ra i l road l i ne s ,  t rans p o rt a t i o n f a c i l i t i e s ,  e t c . ,  ha ve an imp o rt ant 
b e a ri ng o n  t he d i s t ri but i o n .  F i na l ly a f t e r  a c o ns i d e ra t i on of  t he p re s en t  
av� rag e  s i ze o f  f ami l i e s  a n d  t he future t rend i n  s i ze ,  t he p o p u l a t i on 
f i gure s  a re b ro k e n  down i n t o  t he ant i c i pa t e d  numb e r  o f  famil i e s  in e a c h  
h o us e  c o unt s �c t i on .  A ra t i o  b e tw e e n  t he numb e r  o f  t e l ephone s and t he 
numb e r  o f  fami l i e s i n  e a c h  s e c t ion i E; s e t  up d e p end i ng up on t he c la s s e s  o f  
p eo p l e  e x p e c t e d  t o  lo c a t e  i n  e a c h . Th e a p p li c a t ion o f  t hi s  rat io t o ge t he r  
w i t h  a n  e s t ima t e  o f  t he n e i g hb o rho o d  and d own t o w n  bus i ne s s  t he n  re s ul t s  i n  
t he u l t i ma t e  t e l e p hone  r e qu i rement s f o r  ea c h  b l o ck o r  hou s e  c o un t  s e c t i on .  
T he f i gu re s  t hus  o b t a i n e d  a re p o s t e d o n  l a rg e  map s  a c c o rd i ng t o  ho u s e  c o unt 
s e c t i o n s  and ma rk e t  a re a s . T he ma p s  a re mad e  ava i lab l e  to o t he r  o rgan i za
t i o n s  i n  t he T e l � p ho n e  C ompany f o r  f u rt he r  a pa ly s is . 

SE C T I ON 3 .  PLANT EXTENS I ON OR F UNDAMENTAL PLANS ENG INEER ING 

T he e f f e c t  o f  a d d i ng one i nd i v i dua l s ub s c ri b e r ' s l i n e  w i t hi n  a 
g i ven e x c hang e a re a  i s  t o  us e up o n e  un i t  o f  s t a t i on a p p a ratus , o n e  c a b l e  
pa i r  w i t hi n  t he s ub s c ri b e rs ' o u ts i de p lant , o n e  s e t  o f  f rame t e rm i na l s , an 
answ e ri ng j a ck and a mul t i p l e  j a c k  i f  i n  a manua l o f f i c e  o r  a l i n e  t e rminal 
in t he l ine f i nd e r  and t e rm i n a l  i n  t he c onne c t o r  or f i nal  mul t  i f  i n  a d i a l  
o f f i c e ,  and s u c h o t he r  e l ement s w i thi n t he o f f i c e  f o r  i nt e rc o nn e c t i n g, a l s o  
p ow e r  p lant and t runk p l a nt a s  a re re q u i r e d . As  new t e le p hone s ub s c ri b e rs 
a re o b t a i n e d  a nd t he amo unt o f  ava i la b l e  p lant w i th whi c h  t o  g i ve s e rv i c e  i s  
d e c rea s e d , i t  b e c ome s n e c es s a ry t o  add n e w  un i t s  bf p lant i n  o rd e r  t o  i n s ure 
tha t te l ep hone s e rv i c e  w i l l b e  ava i la b l e  f o r  any a dd i t i onal  s ub s c ri b e r .  
Eventua l ly, t he c a p a c i t y o f  t he ex i s t i ng c en t ra l  o f f i c e  i s  re a c he d  and t he re 
i s  i nvo l v e d  t he p ro b l em e i t he r  o f  i n c re �s i ng t h e  c a pa c i ty by ere c t i ng an  
a dd i t i o n to  t he p re s ent  b u i l d i ng and e x t e nd i ng t he a s s o c i a t e d  p re s ent  p lant 
or of  e s tab l i s hi ng a new c ent ra l  o f f i c e  a rea and e re c ti ng an e n t ire new 
p l �nt to  s e rve t hi s  new a re a .  I f  a n e w  c ent ra l  o f f i c e a re a  i s  to b e  e s tab
l i s he d  the que s t i on t h�n a ri s e s  a s  to  w he t her i t  s ha l l  b e  t re a t e d  as a 
s i ng l e  a re a  t o  b e  s e rv e d  b y  o n e  c e nt ra l  o f f i c e  b u i l d ing  o r  sha ll b e  f u rthe r 
d i v i de d  i n t o  s e v e ra l  a re a s  e a c h  o f  w hi c h  w i ll have i t s  own b u i l d i ng . Add i 
t i on s  �re a l s o  re q u i re d  i n  o rd e r  t o  re p l a ce w o rn out p lant , o b s o l e t e  p lant , 
i n a d e q uat e p lant and p lant w hi c h  ha s b e e n  dama g e d  by f i re ,  f l o o d , e t c . ,  s o  
t ha t  i t  c ann o t  b e  re u s e d .  

F rom t he ab o ve i t  may b e  s e en tha t ma j o r a dd i t i o n s  t o  an e x c hang e 
a re a  may u s ua l l y  b e  hand l e d  i n  a numb e r  o f  d i f fe rent ways . I n  p lann i ng f o r  
future c on s t ru c t i on i t  b e c ome s t he j ob o f  t h e  P l a nt Ext en s i on o r  Fundamen t a l  
Plans  Eng i ne e r  t o  d e t e rm i n e  w ha t  p lan s ha ll b e  f o l l o we d  i n  o rd e r  t o  o b t a i n  
t he g re a t e s t  ove ra l l  e co n o my s o  t ha t  t he bus i n e s s  may b e  c ondu c t e d  w i t h  a 
re a s onab l e  p ro f i t  o n  t he i nv e s tment . Thi s ana lys i s  re s ul t s  i n  w ha t  i s  kno wn 
a s  t he Ex c hange Fundame n t a l  Plan and i s  b a s e d  up on t he map o f  t he e x c hang e 
a re a  re s u l t i ng f rom t he C omme rc i a l Surv e y  a s  mad e  by t he Comme rc i a l  Eng i n e e r .  

T he Ex c hang e F undame n t a l  P l a n  i s  a b ro a d  p i c t ure o f  an e x c hang e  
a re a  a s  i t  w i l l p ro b a b l y  app e a r  15 t o  20  yea rs hen c e .  T he p lan s hows t he 
numb e r  o f  c ent ral o f f i c e  d i s t ri c t s  i n  t he ex c hange a re a, t he i r  ult i ma t e  o f 
f i c e l o c a t i o n s .and b o un d a ri e s ,  and i f  any c hang e f rom t he p re s ent  a rrang e 
ment i s  t o  take p lac e ,  t he p lan w i l l  i l lus t ra t e  t he s t e p s  ne c e s s a ry t o  a r
ri ve a t  t hi s  p ro p o s e d  a rrangeme n t . '.rhe Ex c hang e Fundament a l  P lan f o r  any 
a re a  i s  ma d e  up o f  t he f o l l ow i ng s te p s  o r  d i v i s i ons : 
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1 .  Fundame n t a l  D i s t ri c t i ng C o mpar i s on 
2 .  Pr o gram S t udy 
3 .  L o o p  and Trunk S tudy 
4. G e n e r a l  C o n du i t  P l an 

Th e Funda me n t a l  D i s t r i c t C o mpar i s o n  c o n s i s t s  o f  s e t t i ng u p  a 
n umb e r  o f  t e nt a t i ve th e o r e t i c a l  c en t r a l  o f f i c e arrang emen t s  f o r  t h e  u l t i ma t e  
da t e  and then c o mpar ing t h e  annua l c o s t  o f  e a c h  w i th t h e  c o s t  o f  t h e  p lan 
mo s t  near ly appr o x i ma t i ng t h e  p r e s ent  arrang eme n t . The s e  t r i a l  a r rang eme n t s  
vary i n  numb e r  f r o m  t w o  o r  t hr e e  f or sma l l e r  c i t i e s  to a s  many a s  15 o r  20 
fo r a s ub d i v i s i o n o f  a large  c i ty,  Th ey u s ua l ly i n c lude : A p lan w i th o n e  
o f f i c e  f o r  the  e x chang e ar e a ,  l o c a t e d  a t  i t s  u l t i ma t e  w i r e  c en t e r ;  a two 
o f f i ce p lan;  a t hr e e  o r  f o ur o f f i c e  p lan;  and so  on;  

It  c an be  s e en t ha t  in  a large  c i t y  t h e  s i ng l e  o f f i c e  p lan would 
r e qu i r e an e n o rmo u s  b u i l d i n g  l o c a t e d  a t  it s o p er a t i ng c en t e r .  Cab l e s  w o u l d  
c o nne c t  a l l  s ub s c r i b e r s  i n  t h e  c i t y  t o  t h e  one  b ui ld i ng , r e s ul t i ng i n  a v e r y  
h i gh a v e r a g e  l ength o f  s ub s c r i b e r s ' l i ne s ,  I n  o r d e r  t o  mak e  i t  p o s s i b l e  f o r  
s ub s cr i b e r s  l o c a t ed f ar t he s t  f rom t h e  o p e r a t i ng c en t e r  t o  t a lk ,  i t  w o u l d  b e  
n e c e s s a r y  t o  p r o v i de w i r e s  o f  v e r y  lar g e  c ompar a t i ve d i ame t er s  o r  o th e r  e x
p e n s i v e  means  t o  e l i m i na t e  undue t ransmi s s i on l o s s e s .  The o p p os i t e  e xt r eme 
w o u l d  be an arrang ement c o n s i s t i ng o f  l i t t l e  o p e r a t i ng c e nt e r s  l o c a t e d  i n  
e a c h  b l o c k  o r  h o u s e  c o unt s e c t i on ,  re s ul t i ng in very s h o r t  s ub s c r i b er 's 
l i ne s .  How e v e r ,  the  i n t e r - c onne c t i o n s  b e tw e e n  t h e  man y  o p er a t i ng c e n t e r s  
w o u l d  r e s u l t  i n  a v e r y  c o mp l ex a n d  e x p e n s i v e  t r unk p l ant . Al s o ,  t h e  c o s t  o f  
t h e  many b u i l d i n g s , e qu i pment , p ow e r  a n d  op e ra t i ng a n d  ma i n t enan c e  lab o r  
wo uld  b e  ex c e s s i v e .  S omewh e r e  b e tw e e n  t h e  t wo e x t r eme s i s  a p lan i n  wh i ch 
t h e  s ub s c r i b er s '  l o o p s  w o u l d  b a l an c e  w i th t he amount o �  int e r -o f f i c e t r unk
i ng to b r i ng a b o ut the mo s t  e c o n om i c a l  arrang e ment . Th i s  ana l ys i s  i s  known 
as the L o o p  and Trunk S t udy . 

The pr o c e dur e s t ar t s  w i th l o c a t i ng a w i r e  cen t e r  i n  e a c h  d i s tr i c t  
o f  e a c h  p lan t o  b e  c o mp ar e d. The w i r e  c en t e r  f o r  a g i ven d i s t ri c t may b e  
d e f i n e d  a s  tha t p o i nt a t  wh i ch it i s  mo s t  e c on o mi c a l  t o  l o c a t e  a c e nt r a l  
o f f i c e  f r om a s ub s cr i b e r s '  a n d  trunk p lant s t a ndp o i n t .  F o r  c ompa ra t i ve 
c o s t  s t ud i e s  i t  i s  n e c e s s a r y  to p la c e  a l l  f a �t o r s  o n  a c o mmon b a s i s . The r e 
f o r e ,  i na smuch a s  the  s ub s c r i b e r s  c l o s e  ·t o t h e  w i r e  c en t e r  w i l l  b e  s e r v e d  b y  
26 gaug e w i r e  and t h o s e  a t  g r e a t e r  d i s t anc e s  w i l l  b e  s erve d b y  24, 22, a n d  
1 9  gaug e s  r e s p e c t i ve ly a s  t h e  d i s t anc e s  i n c r ea s e ,  i t  i s  n e c e s s a r y  t o  e qua t e  
t h e  numb e r  o f  s ub s c r i b er l i n e s  i n  e a c h  h o u s e c ount s e c t i on i n t o  l a r g e r  num� 
b e r s  o f  e qu i va l e n t  26 gaug e  l i n e s .  Int er - o f f i c e  t r unks and t o l l  l i ne s a r e  
a l s o  e qua t e d  t o  26 gaug e l in e s  a n d  c on s i d e r e d  a s  s ub s cr ib e r s '  l i n e s . Th e s e  
e qua t e d  l i ne s ar e u s e d  t o  d e t e r mi n e  t h e  w i r e  c en t e r . 

I t  i s  l o g i c a l  t o  a s s ume that t h e  wi r e  c en t e r  w i l l  b e  l o c a t e d  a t  a 
p o i nt c l o s e  t o  t h e  c en t e r  o f  t e lephone  d eve l o pment , and it us ua l l y  w i l l  b e  
f o und i n  o r  near  a b u s i ne s s  d i s tr ic t .  A t enta t i ve l o c a t i o n  i s  c ho s en and 
two  b a s e  l i n e s  are drawn at r i gh t  ang l e s  to e a c h  o th e r  thr o ugh the p o i nt i n  
que s t i on . The e qua t e d  numb e r  o f  s ub s c r i b er s '  l i n e s  t o  the  r i gh t  and l e f t  o f  
o n e  ba s e  l i ne ar e t o ta l e d ,  and,  i f  a p pr o x i ma t e ly e q ual , t h e  w i r e  c ent er w i l l 
f a l l  o n  t h i s  b a s e l i n e . I f ,  h o we v e r, t h e r e  ar e mor e  li ne s  o n  o n e  s i d e  o f  
the  b a s e l i n e  than o n  the  o th e r ,  t h e  b a s e l i ne  i s  mov e d  t o  the  r i ght o r  l e f t  
a s  r e quir e d  unt i l  a b a l an c e  i s  o b t a i ne d .  S i m i larly,  t h e  p o i n t  o n  th i s  b a s e  
l i ne ,  a b ove  and b e l ow whi c h  t h e  l i n e  t o ta l s  a re s ub s tant i a l ly e qua l ,  i s  t h e  
w i r e  c en t e r . 

Af t er t h e  w i r e  c en t e r s  f o r  a l l  o f  the  d i s tr i c t s  i n  e a c h  p r o p o s e d  
arrang e ment have b e en l o c a t e d �  t h e  annual c o s t s  o f  s ub s c r i b e r  m i l eage  a r e  
c a l c u l a t e d  f or e a c h  plan.  At t h i s  p oi nt i n  t h e  c ompar i s o n  i t  i s  f r e qu e n t l y  
p o s s i b l e  t o  e l i m i na t e  s ome o f  t h e  p lans  b e c aus e t h e y  w o u l d  b e  o b v i ous ly un
e c onomi c a l . Th e s urv i v i ng arr ang eme n t s  ar e .  t h e n  s tu di e d  i n  mo r e  d e t a i l  b y  
c o mpar i ng the  annua l c o s t s  o f  t h e  var i a b l e  i t ems i n  e a c h  p lan, wh i ch i n c lud e ;  
land,  b u i l d i ng ,  c en t r a l  o f f i c e e qu i p ment  and l a b o r ,  i n t e r -o f f i c e  trunk p lant , 
e t c . 
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A s ummar y  o f  the annua l  c o s t s  w i l l  i nd i c a t e  t h e  c ompar a t 1ve mer i t s  o f  e a c h  
p l an ,  fr om wh i ch t h e  mo s t  e c onomi c a l  p lan i s  s e l e c t e d . 

As s t a t e d  a b o v e , the  var i o us p lans c o n s i de r e d  und e r  the  F undame n t a l  
D i s t r i c t C ompar i s on a r e  e n t i r e ly t h e o r e t i c �l w i th o ut r e ga r d  f o r  the  ex i s t i ng 
p lant i n  t h e  e x c hang e a r e a . I f  t h e  fi na l p lan s e l e c t e d  b y  th i s  s t udy i s  
s im i lar t o  the e x i s t i ng p lant , t h e n  no  fur t h e r  c ompar i s o n  i s  r e q ui r e d . I f ,  
howeve r , s ome d i ffe r ent  p lan a p p e a r s  t o  b e  mo s t  e c onomi c a l ,  a p ra c t i c a l  and 
mo r e  d e t a i l e d  analys i s ,  known as the Pr o gram S t udy , i s  r e q ui r e d . 

Th e ob j e c t  o f  t h e  Pr o gr am S t udy i s  t o  d e t e rm i ne whe th e r  o r  n o t  the  
arrang ement a p p e a r i ng t o  be  ul t i ma t e ly the  mo s t  d e s i ra b l e  wo ul d  s t i l l  b e  
e c onomi c a l  whe n  c o mpar e d ,  o n  a p ra c t ic a l  b a s i s , t o  a n  ext ens i on o f  the  pr e s 
e n t  ex i s t i ng arr ang emen t . Th i s  s t udy s t a r t s  w i th the  e x i s t i ng p lant and s o  
a d j us t s  t h e  pra c t i c a l  p r o gram und e r  e a ch p lan t hr o ugho ut a s ui t ab l e  p e r i o d ,  
a s t o  me et t h e  e xp e c t e d  s er v i c e  r e q uir ement s a n d  w o r k t oward t h e  r e s p e c t i v e 
ul t i ma t e  arr ang eme n t s  und e r  c ompar i s o n . The me c han i c s  o f  a s t udy o f  t h i s  
na t ur e  b e c ome q ui t e  i nvo l v e d  and i n c lud e c o n s i d e r a t i on o f  a l l  var i ab l e  an
n ua l  c o s t s , l o s s e s  on p lant to be r e mo v e d ,  s a lvag e s ,  r e arrangement c o s t s  and 
o th e r  e x p en s e s .  I f, a ft er a l l  t h e  f a c t s  h ave b e en c omp i l e d ,  t h e  r e s ul t s  o f  
t h e  s t udy s h ow t h a t  i t  w o ul d  b e  e c onomi c a l  t o  change t h e  pr e s e n t  arrang ement , 
a p r o gram s e t t i ng fo r t h  t h e  r e q ui r emen t s  o f  t h i s  p r o p o s e d plan i s  p r e p ar e d  
and s e nt t o  the  d e partme n t s c o n c e r ne d . 

A fe a t ur e  o f  t h e  c on s t r uc t io n  p r o gram f o r  an exchang e a r e a  i n 
vo lve s wha t i s  known a s  t h e  G en e r a l  C o n d ui t  P l an . Th i s  p lan i s  ma d e  up i n  
o r d e r  t o  show t h e  ext e n t  a n d  l o c a t i o n  o f  a l l  ma i n  und e r gr o und c o n d ui t  n e c e s 
s a r y  t o  a c c ommo d at e  the  e x p e c t ed gr owth o f  c ab l e s  b y  t h e  ul ti ma t e  da t e . The 
ul t i ma t e  c on d ui t r o ut e s  a r e  la i d  o ut t o  ut i li z e t h e  ex i s t i ng c o n d ui t t o  the  
b e s t  advantag e and t o  i nd i c a t e  t h e  mo s t  d i r e c t  fe e d  to  t he c en t r a l  o f f i c e s  
fo r a l l  s ub s cr i b e r  cab l e s , a s  w e l l  a s  t o  r o ut e  t h e  i n t e r- o ff i c e  t r un ks o v e r  
t h e i r  mo s t  e c o nom i c a l  p a t h s . 

S E C TI ON 4 .  TRAFF I C  ENG I NEERING 

Aft e r  the mo s t  e c onomi c a l  F undament a l  P l a n  fr om a t h e o r e t i c a l  and 
pr a c t i c a l  s t andp o i n t  i s  d e c i d e d  up o n  f o r  the p a r t i c ular e x c hang e ar e a ,  the 
Tr a ffic E ng i n e e r  p r o c e e d s  to a s c e r t a in the  s p ec i fi c  amo unt s o f  C e n t ra l  O f f i c e  
e q ui pment that  w i l l b e  r e q ui r e d  no t only  f o r  t h e  ul t ima t e  p er i o d b ut a l s o  
fo r the  i mme d i a t e  fut ur e o r  i n i t i a l  p e r i o d and i n  s ome c a s e s  f o r  a n  i n t e r 
ven i ng o r  i n t erme d i a te p er i o d . I n  f a c t ,  muc h o f  t h i s w o r k  w i l l  have b e en 
a c c omp l i s h e d  d ur i ng t h e  d e v e l o pment o f  t h e  F undamen t a l  Plan s t ud i e s ,  i n a s 
much a s  t h e  fun c t i ons  o f  t h e  var i o us Eng i n e e r i ng D e p a r tme nt s i n  t h e  Te l e 
phone Company a r e  mor e  o r  l e s s  i n t e r --c o o r d i na t e d . F o r  i n s tanc e ,  d ur i ng the  
f i na l  c o s t  analys i s  of  t h e  var i o us pr o p o s e d  p la n s  by t h e  Plant Ext en s i o n 
Eng i n e er i ng D e p a r tment , i t  was n e c e s s ar y  t o  c o nve r t  t h e  r e s ul t s  o f  t h e  C o m
me r c i a l  S urvey + n t o  t erms o f  C e n t r a l  O ff i c e e q uipmen t ,  b ui l d i ng s ,  ma i n
t e nanc e and o p er a t i ng lab o r ,  o ut s i d e p lant , e t c . ,  s o  that the s e  c o ul d  b e  
i n d i v i d ua l ly pr i c e d  and i n c l ud e d  i n  the  e s t i ma t e s . Howeve r ,  f o r  the  s a ke 
o f  c lar i t y,  the  fun c t i o n s  o f  the  var io us d e p a r tmen t s  h e r e i n  a r e  b e )ng c on 
s i de r e d  i n  .a pr o gr e s s i ve o r d er r a t h e r  t h a n  a s  n o rma l l y  p e r f o rme d . 

I n  c o nne c t i o n w i th ma ki ng t h e  tra f f i c  e s t i ma t e s ,  the  i n i t i a l  
p e r i o d  i s  t h e  p e r i o d  fo r wh i ch t h e  e q ui pment i s  e ng i ne e r e d  and ins t a l l e d . 
Al l owa nc e  i s  ma d e  for e xp e c t e d  gr owth f r om t h e  da t e  o f  the  c ut o ver t o  t h e  
e n d  o f  t h e  i n i t i a l p e r i o d . In  man ua l  i n s t a l l a t i o ns  t h i s  i s  t a ke n ,  und e r  
no rma l c o nd i t i o n s , a s  t hr e e  year s . W i th d i a l  e q ui pme nt , how e ve r , t h e  a nn ua l  
c arry i ng charge fo r i d l e  e q ui pment i s  s omewh a t  l a r g e r  t han w i th man ua l  
e q ui pmen t  d ue t o  the  gr e a t e r  i nv e s tment c o s t  p er l i ne . Genera l ly, t h e  d i a l  
i n s t a l la t i on s  ar e eng i n e e r e d  o n  t h e  b a s i s  o f  a two  year i n i t i a l  p e r i o d . The 
ul t i ma t e  p er i o d c o v e r s  the  p e r i o d a f t e r  c ut o v e r  fo r wh i ch t r a f f i c  e s t i ma t e s  
sh o uld  b e  f urn i sh e d  f o r  e s t i ma t i ng b ui l d i ng r e q ui r ement s ,  s uc h  a s  fl o o r  p lan 

5 



layouts, size and cabling arrangements of frames, racks an� switchboards, 
and size of power plant. As noted pr:evlously, the ultimate period ls usual
ly assumed to be 15 or 20 years after the cutover. 

The Traffic Engineer's fundamental Information consists of the 
line and station estimates obtained from the Commercial Survey, the data on 
usage composed of the subscribers' busy hour calling rate and holding time 
estimates as prepared by the Traffic Department and finally the A. T. & T. 
Company's standard tables of coefficients and loads. 

The calling rate is an estimate of the number of originating calls 
per station in the office busy hour. The rate ls sometimes expressed in 
calls per line and may be interchanged by applying the ratio between sta
tions and lines as determined by the Commercial Survey. The calling rate is 
determined from routined peg count data for the various months of the pre
ceding years. The average of the three highest months in each year is taken 
as the representative rate for that year. Data �or as many as ten years 
past should be .used lf available so that both the high and the low years ln 
the business cycle may be detected and allowances made ln selecting the· 
future rate. The aim in selecting this rate is to secure a figure which 
will result in the provision of sufficient equipment to care for sustained 
volumes of traffic in the busier seasons of the normal years. A rate too 
high will result in additional Investment for which there would be no appre
ciable Justlflcatlon and a rate too low would result in frequently recurring 
overloads causing unfavorable subscribers' reactions. 

The holding time ls the average length of time in seconds that any 
particular trunk or equipment is held by the subscriber. This includes the 
time to build up the call plus the conversation time plus the time to re
store the equipment to normal: The holding time estimates are usually based 
on observations made at the office to be replaced or relieved or at another 
office of similar characteristics. The observations are made through ser
vice observing equipment, holding time recorders, or peg counts. 

The total number of stations of various classes shown in the com
mercial estimate when multiplied by the calling rate per station will give 
the total originating busy hour traffic ln terms of the actual number of 
busy hour calls, irrespective of the average length or duration of each call. 
Inasmuch as the duration of each call or holding time varies for different 
classes of calls and districts in the exchange area, It is necessary to 
equate all calls to a common basis with respect to holding time. This 
common basis has been selected as 100 seconds. All standard traffic tables 
of loads, coefficients, etc. have been made up on this basis. Therefore, ln 
making traffic studies, lt ls aecessary to determine not the total number of 
calls for any particular class but the equivalent total number of 100 second 
calls. The actual number of calls multiplied by the holding time and 
divided by 100 will give the total number of busy hour 100 second calls. 
When using the number of stations as a basis, the number of busy hour 100 
second calls is equal to the number of stations multiplied by the calling 
rate multiplied by the holding time and divided by 100. 

Formulae for the above calculations are: 

Stations x C.R. = Number of Busy Hour Calls 

No. of B.H. Calls x H.T. = Number of Busy Hour 100" Calls 
100 

Stations x C.R. x H.T. = Number of Busy Hour 100" Calls 
100 

6 



The o r i g i na ti ng b u s y  tra ffi c i s  fur th e r  s ub d i v i d e d  i n to g r o up b u s y  
ho ur tra ffi c by c la s s e s  o f  s er v i c e . Th i s  i s  a c c omp l i shed  by app l y i ng a 
r a ti o  b e tw e e n  busy hour p e g  c o un t  c a l l s  for e a c h  c l a s s  and fo r the o ffi c e  a s  
a who l e , to the o ffi c e  b u s y  h o ur 100 s e c o nd c a l l s . Th e tra ffi c da ta r e s u l t
ing fr o m  th i s  pr o c e dur e w i l l  show the numb e r  o f  b u s y  h o ur 100 s e c ond  c a l l s  
fo r e a c h  o f  the F l a t  Ra te , 1 Par ty Me s s a g e  Ra te , 2 P ar ty Me s s ag e  Ra te , C o i n  
Bo x ,  e tc . ,  c la s s e s  o f  o r i g i n a ti ng s er v i c e . 

· 

S i mi la r l y ,  o th e r  tra ffi c e s ti ma te s  a r e  s e t  up wh i ch w i l l r e s u l t  i n  
the numb e r  o f  b u s y  hour 100 s e c on d  c a l l s  for the fo l l ow i ng : 

( a ) D i s tr i buti o n  o f  o r i g i na ti ng tra ffi c i n to lo c a l  c a l l s , o u t-
g o i ng c a l l s , c a � l s  to manua l s u p e rv i s e d  b o ar d s , e tc .  

( b ) I nc o mi ng tra ffi c fr o m  o th e r  l o c a l  o ffi c e s ,  tand e m, to l l , e tc .  

( c ) Ter mi na ti ng tra ffi c o n  sub s c r i b e r £ '  l i n e s . 

( d ) D . S . " A" B o a r d  tra ffi c i n  d i a l  s y s te ms . 

( e ) O pe r a ti ng Ro o m  D es ks s u ch a s  Ch i e f  O p e r a to r , I n fo r ma ti o n ,  
S e rv i c e  Ob s er v i ng , e tc . 

Fur th e r  s te p s  i n  the tra ffi c pr o c e dur e ar e c on c e r n e d  i n  the c o n
ver s i on o f  the da ta i n  ter ms o f  b u s y  h o ur 100 s e c on d  c a l l s  i n to un i ts o f  
c en tr a l  o ffi c e  e q u i p me n t  thr o ugh the a pp l i c a ti on o f  the s tandar d tab l e s  o f  
l o a d s  and c o e ffi c i en ts . Th i s  pr o c e dur e c an b e  s hown mo r e  c l e a r l y  b y  s e v e r a l  
exa mp l e s  o f  the tra ffi c s tudy o n  a S te p - by- S tep D i a l Sys te m  o ffi c e . 

An exp lana ti o n  o f  the s tanda r d  tab l e s  o f  l o a ds and c o effi c i e n ts a t  
th i s  time w i l l  ma ke the i r  a pp l i c a ti o n  mo r e  und e r s tandab l e . The tab l e  o f  
l o a d s  shows the numb e r  o f  trunks ( o r  un i ts o f  e q u i p me n t ) tha t  a r e  r e q u i r e d  
fo r var i o us quan ti ti e s  o f  b u s y  h o ur 100 s e c o nd c a l l s . The tab l e  wa s d e 
ve l o p e d  ma th e ma ti c a l ly b y  the fo l l ow i ng for mu l a : 

No . o f  B . H . Ca l l s  x H . T .  x E ffi c i en c y  Fa c to r  
36 00 

No . o f  Trunks 

The numb e r  o f  a c tua l b u s y  h o ur c a l l s  mul tip l i ed by  h o l d ing ti me p e r ·c a l l  
g i ve s  the to ta l ti me i n  s e c o n d s  tha t  c en tr a l  o ffi c e  e q u i p me nt i s  i n  us e . 
S i n c e  ther e a r e  3 60 0  s e c o n d s  i n  tlle h o ur , the to ta l ti me d i v i de d  b y  36 00 
w i l l  g i ve the numb e r  o f  trunks o r  un i ts r e qu i r e d  pr o v i de d  tha t  the y  a r e  
us e d  w i th o u t  r e s t, tha t  i s  pr o v i d e d  tha t  a s  e a c h  c a l l  w o u l d  end , a s u c c e e d
i ng c a l l  w o u l d  i mme d i a te ly s e i z e the e qu i p me n t .  Suc h a pr o c e dur e w o u l d  b e  
i n fi n i te ly r emo te , and , a c c o r d i ng l y ,  the r e s u lts mus t  b e  mo d i fi e d b y  the 
e ffi c i en cy fa c to r , wh i ch a l l ows fo r the p er i o d s  o f  ina c ti v i ty b e tw e e n  c a l l s . 
The e ffi c i e n c y  fa c tor was  d e te r mi n e d  b y  p r o b ab i l i ty and e x p e r i en c e  s tud i e s  
and o f  c o ur s e  var i e s  fo r the s e v e r a l  typ e s  o f  e q u i p me n t  us e d . Th i s  var i a 
ti o n  i s  shown i n  the s e v e r a l  exa mp l e s  b e low . The tab l e s  o f  c o e ffi c i e n ts 
ar e us e d  i n  c o nn e c ti on w i th manua l ly o p e r a te d  e qu i p ment s u c h  a s  D . S . "A" 
B o a r d  p o s i ti ons , D e s k  p o s i ti ons , e tc . ,  and r e pr e s en t  the r e l a ti ve i mp o r ta n c e  
o f  var i o us ki nds o f  c a l l s  i n  terms o f  the o p e r a to r s ' a tte n ti on re q u i r e d  fo r 
b ui l d i ng up the c a l ls, s up e r v i s i on and r e s to r i ng to n o r ma l .  

The fo l l o w i ng a r e  c a s u a l  exa mp l e s  fr o m  a S te p -by-S te p  D i a l  Sys te m  
O ffi c e  Tr a ffi c E sti ma te : 

( a ) Lin e  F i nde r E q u i p me n t  

Fundamenta l D a ta 

F l a t  ra te l i n e s  w o r king 
Busy h o ur c a l l s .  p e r  l i ne  
Ho l d i ng ti me in  s e c o n d s  
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L i ne F i nd e r  Gro up s  

Common p ra c t i c e  i s  t o  re s e rv e  2 %  of t h e  l i ne s  i n  a 2 00 p o i nt 
l i ne  f i nd e r  g ro up f o r  re a d j u s tment o f  the  l o a d  a ft er c ut o ve r .  
Th i s  a mo unt s t o  4 l i n e s p e r  g ro up , wh i ch ,  t o g e the r w i th t h e  2 
t e s t  l i n e s  a lways a s s i gne d ,  l e ave s a b a l an c e  o f  194 w o rk i ng l i ne  
p e r  l i n e  g ro up a s s i gn e d  i n i t i a l l y . 

T o t a l  Numb e r  o f  Li n e  Gro up s  = 46 10 L i n e s 
194 

L i ne F i nd e rs p e r  Gro up 

23 Gro up s  o f  194 L i ne s 
e a c h  and 1 Group o f  
148 L i ne s . 

Th i s  re q u i re s  t h e  us e o f  t h e  l o a d  t ab l e s  wh i ch a re i n  t e rms o f  
100" c a l l s . The re fore , B . H .  c a l l s  p e r  l i ne  mus t b e  c o n ve rt e d  
i n t o  100" c a l l s  a s  f o l lows : 

B . H .  Ca l l s  x H . T .  = 1 . 44 x 107 . 1 . 54  B . H� ioo" Ca l l s  
100 100 

The next  s t e p  i s : 

194 l i n e s  p e r  g roup x 1 . 54 B . H .  100" c a l l s  p e r l i n e  = 2 9 9  100" 
c a l l s  p e r  g ro up i n  t h e  b u s y  h o u r. 

F rom t h e  "Summa ry o f  Trunk Tab l e s  Re c ommend e d "  and "T runk 
Capa c i t y T ab l e s "  p a rt i a l l y  shown b e l ow ,  the 2 9 9  100" 
c a l l s  f rom Ta b l e  " B "  w o u l d  re q u i re s l i ght ly o ve r  16 t runks 
( o r l i ne f i n d e rs )  p e r  g ro up . Thus the 23 f l a t  ra t e  g ro u p s  
w o u l d  re q u i re 16 l in e  f i nd e rs e a c h . T h e  rema i n i ng g ro up o f  
148 l i n e s  x 1 . 54 B . H .  100" c a l l s  p e r  l i ne  = 228 100" c a l l s . 

F rom T ab l e  " B "  i t  i s  f o und that  th i s  g ro up w i l l  re q u i re 14 l i n e  
f i nd e rs .  

T o t a l  f la t  ra t e  l i ne f i nde rs � ( 23 x 16 ) + ( 1  x 14 ) = 382 . 

( b ) 1s t S e l e c t o r  E q u i pmen t  and G roup i ng 

Th e numb e r  o f  f la t  ra t e  1s t s e l e c t o rs should  e qua l t h e  numb e r  o f  
f l a t  ra t e  l i ne f i n d e rs s i n ce the s e  a re d i re c t l y  c o nne c t e d . Th e re f o re ,  the re 
s h o ul d  b e  3 82 f la t  ra t e  1s t s e l e c t ors i n i t i a l l y . F o r  an examp l e  of s e l e c t o r  
g ro up i ng d e ve l o p me n t , t h e  s e c o nd l e v e l  i s  taken.  The f undament a l  data  s h o w s  
139 5  b u s y  h o u r  100" c a l l s  f rom th i s  l e ve l . 

139 5  = 3 . 6 5 100" c a ll s  p e r  s e l e c t o r  i n  the  busy ho �r .  
382  

A s s um i ng that  t runks f rom t h i s  level  w i l l t e rm i na t e  o n  l oc a l  2nd s e l e c t o r s , 
Tab l e  " B "  o f  the "Se l e c t o r  Mul t i p l e  Arrang emen t " c h a rt ,  p a rt i a l ly shown 
b e l ow ,  i nd i c a t e s  a g ra d e d  mul t i p l e  a rrangement o f  13 t runks on 6 0  s e l e c t o rs 
a s  b e i ng mo s t  e f f i c i ent . 

382  = 6 g roup s  o f  6 0  and 1 g ro up o f  22 . 
6c) 

F o r  the re ma i n i ng 22  s e l e c t o rs :  

22 Se l e c t o rs x 3 . 6 5 100" c a l l s  = 8 0  100" c a l l s .  

F rom Tab l e  " B "  o f  t h e  Trunk Capa c i ty Tab l e s , 8 0  c a l l s  w i l l  r e q u i re 7 t runk s . 
A s u mmary o f  L e v e l 2 the re fo re i s  a s  f o l l o w s : 
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Fi rs t  S e l e c t o r  Mul t i p l e  Arrang ement - I n i t i a l Pe ri o d  

S e l . B anks 
F la t  Ra t e  ( F ) 382 390 

Sub . S e l s . P e r  T ru nk s  
L e v . To 100 "  Ca l l s  Grp s . Sub . G rp . P e r S ub .  G rp . T o ta l  T e rm i na t e  

2 Che s tnut F - 13 9 5  6 6 0  13 7 8  
1 22 7 7 

3 8 2  8 5  2nd S e l e c t o r  

F rom t h e  ab o v e  i t  i s  no t e d  that t h e  o u t g o i ng t ra ffi c f rom L e v e l 2 
o f  th e  F la t  Rat e 1s t Se l e c t o rs re q u i re s  a t ct a l  o f  8 5  Lo c a l  2nd S e l e c t o rs .  
S i mi l a rly , t h e  re q u i rement s fo r a l l  o f  the va ri o u s  t yp e s  o f  e q u i pme nt  i n  the  
Di a l  o f f i c e  a re d e t e rmi n e d . The s e  q uant i t i e s  a re s umma ri z e d  o n  s t anda rd 
fo rms and a re fo rwa rd e d  t o  t h e  T e l e ph o n e  Comp any . ' s E qu i pment Eng i n e e ri ng 
De p a rtment fo r furthe r a c t i o n . 

�· S umma ry o f  T runk T ab l e s  R e c ommended  

I t ems o f  E q u i pment  T ab l e s  o f  T runk Ca pa c i t y 
A B c 

Li n e  F i nd e rs - Fi rs t  S e le c t o rs x 
O p e ra t o rs Fi rs t S e l e c t o rs x 
Lo c a l  2nd Se l s . - 5 d i g i t  x 
L o c a l  2nd S e l s . - 4 d i g i t  x 
Out  T runk Sw i t ch e s  x 

" T runk C a pa c i ty Ta b l e s  

Cap . - E qu i v. 10 0 " C a l l s  

T runks Tab l e  A Tab l e  B Tab l e  c 

1 . 0 36 .36 0  .720 
2 1 . 6 2  5 . 36 7 . 92  
3 6 . 8 8 15.7 20 . 5  
4 15 . 4  2 9 . 6  36 . 7  
5 26 . 6  46 . 1  5 5 . 8  
6 40 . 0  6 4 . 4  7 6 .0 
7 54 . 7  8 3 . 9  9 6 . 8  
8 70 . 9  10 5 119 

'9 88 . 2  126 142 
10 10 7 149 16 6 
11 126 176 19 1 
12 145 19 5 2 16 
13 16 6 220 241 
14 18 7 244 26 7 
15 2 0 8  2 6 9  2 9 3  
16 2 3 1  2 94 320 
17 2 53 320 347 
18 2 7 6  346 374 
19 2 9 9  3 7 3  40 1 
20  323 3 9 9  4-2 9 

10 0 2 5 8 9 2 8 16 2 9 0 0  
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-l� E q u iva l e nt 10 0 "  Ga l l s  p e r  S e l e c t o r  
w i th C o rre s p o nd ing M�l t i p l e  Arra ng ement 

E qu i va l e nt 10 0 "  C al l s  p e r  S e l e c tpr Mul tiple Arrang e me nt 

Tab l e  A Tab l e  B Tab l f=l  c S e l e c t o rs Tr u nks  

. 5 5 . 7 5 . 84 200  10 

. 73 1.0 1 1. 12 '15 0 10 
1 . 10 1. 5 3  1 .  71 100 10 
1 . 24 1. 7 2  1. 92 100 11 
1 . 41 1. 9 1  2 . 14 100 12 
1. 3 9  1 . 9 2  2 . 16 8 0  10 
1 . 5 7  2 . 16 2 .4-2 8 0  11 
1 . 7 8  2 . 40 2 . 70 8 0  12 
1 . 8 8  2 . 5 8  2 . 89 80  13 
1 . 8 8  2 .60 2 . 9 13 60 10 
2 . 14 2 . 9 3  3 .2 8  60 11 
2 . 34 3 . 23 3 . 60 60 12 
2 . 64 3 . 5 9  4 . 0 0 60 13 
2 . 87 3 . 9 0 4 . 34 60 14 
2 .9 3  4 . 0 6  4 .5 2  40 10 
4 . 0 6 5 . 5 6 6. 12 40 13 
5 . 3 9 7 . 18 7 . 9 0 40 16 
6 . 9 0 9 .0 2  9 . 8 8 40 19 
6.7 9 9 . 0 8 10 . 0 2 20 10 

10 .54 13 . 43 14 . 5 1 20 13 
14 .94 19 .0 3  2 0 . 60 2 0  16 
20 . 74 2 6 . 0 8  2 8 . 2 4 20 19 

No t e  * Th e ab o ve t ab l e s  no t c omp l e t e . 
F o r c omp l e t e  t ab l e s  s e e  A .  T .  & T .  C o mp any ' s  Tra f f ic 

C i rc u l ar No . 341 .  

S E CT I ON 5 .  E QUI PMENT ENG I NEERING 

An o u t s t a nd ing f e a t u re i n  c o nne c t i o n  w ith the  p l anning of the 
c e nt ra l  o f f i c e  c o nc er ns t h e  t ime int e rval s invo l ve d  f o r  the va rio u s  s t e p s  
a nd the e s t ab l i s nme nt o f  s ch e dul e s  s o  that  the s t e p s  may b e  p ro p e rly c o 
o rd ina t e d . The r e a re e ff e c t i ve ly tw o s t ag e s  i n  t h e  d e ve l o pme nt o f  the p lans 
f o r  c e nt ra l  o f f i c e  e qu ipme nt .  The f i r s t  s t a g e  m i ght be t e rmed ad va nc e  
p la nning a nd inc l ud e s  t h e  d e t ermi na t i o n  o f  t h e  u l t i ma t e  re q u i r eme nt s  b a s e d  
o n  t h e  r e su l t s  o f  t h e .C o mme r c ial Survey , Tr a f f ic a nd P l a nt D e par tme nt s  
e s t ima t e s  a nd t h e  f u nda me nt a l  p la n  a nd c o s t  c o mpar is o n  s t ud i e s . Th e s e c ond 
s t a g e  i s  c o nc er n e d  w i th t h e  p l a n  f o r  the  i nit ia l ins ta l la t io n .  I t  is t h is ,  
t h e  s e c o nd s t a g e  o f  c e nt r a l  o f f i c e  p l a nning , f o r  wh i ch the E q u ipme nt 
Eng ine e r ing D i vis i o n is l a rg e ly re s p o ns ib l e . 

The ne e d  f o r  a s p e c i f ic p r o j e c t  i s  f i rs t  ref l e c t e d  in t h e  P ro vi
sio na l E s t ima t e  and Two -Ye ar F o r e c a s t , wh ich , a s  c ompa re d  w i th the C o mmer c ial 
Sur ve y ,  is the s h o r t  t e rm view o f  e qu ipme nt re q u ir eme nt s . Th e Pr o vis io na l 
E s t ima t e  a nd Two - Ye a r  F o r e c a s t  i s  th e p re s e nt a t i o n o f  the  e s t ima t e  o f  g ro wt h 
in st a t io ns a nd p la nt a nd the  e x p e c t e d  f ina nc ia l  re s u l t s f ro m  t h e i r  u s e . It 
s e r ve s  a s  t h e  me a ns o f  budg e t a ry c o nt r o l  o f  exp e nd iture s  a nd g ive s the ap 
p ro x ima t e  da t e  t h a t  e qu ipme nt s h o u l d  b e  pr o vid e d  t o  me e t  s e r vic e r e qu ire
m e nt s . Th e "Pr o v is io nal E s t i ma t e " is t h e  pr e d i c t i o n f o r  the �irs t ye a r  o f 
t h e  thr e e  y e a r  p e ri o d ,  and the  "F o r e c a s t" is f o r  t h e  r e ma ining two yea rs . 
Th e f o l l o w ing ma j o r gr o up s  c o ve r  the inf o rma t io n  f urnis h e d  in the  e s t ima t e 
a n d  f o r e c a s t . 
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1. 
2. 
3. 

4. 
5. 

sta t i o n  and L i n e  Grow th , and S t a t i o n Move ment s 
ca l l i ng Rat e s  and To l l  Us a g e  
cons t ruc t i on P ro g ram a n d  E s t i ma te d  Expend i t ure f o r 

Add i t i ons  t o  Plant  
Revenu e s , Exp e n s e s  and Ea rn i ng s  
Fi nan c i a l  R e qu i reme n t s 

Due t o  chang i ng c o nd i t i o n s , the budg e t  i s  re viewe d  p e ri o d i c a l l y ,  

l l Y twi c e a ye a r .  F rom t h e s e  re v i ew s , t h e  P ro v i s i o na l  E s t i ma t e  ·and Tw o 
usua 

for e ca s t i s  mad e  up a t  t h e  end o f  e a c h  y e a r  and i s  f o rwa rd e d  t o  the  
yea� & T. co .  When the P ro v i s i onal E s t i ma t e  i s  a c c e p t e d , i t  b e c ome s t h e  
A. � t for th e y e a r .  Thus t h e re i s  a s e quen c e  o f  f o re c a s t s . T h e  c u rrent 
bu�g

ne xt two ye a rs a re t w i c e  re v i ew e d  b e tw e e n  i s s uan c e  o f  t h e  P ro v i s i o nal 
an

tima te . As t h e  P ro v i s i o nal E s t i ma t e  year g o e s  i n t o  "a c t ua l  re s ul t s ", a �;a r fr om th e f o re c a s t  b e c ome s t he P ro v i s i ona l E s t i ma t e , and the Two Ye a r  

Fore ca s t add s a new ye a r  f rom t h e  f u t u re . 

T o  i n s ure an o rd e rly p ro c e dure f o r  the  p r o v i s i on o f  new c en t ra l  

office s and a d d it i on s  t o  ex i s t i ng o f f i c e s , t h e  E q u i pment Eng i ne e ri ng Di v i 
sion ma i nt a i ns a "Sw i t c hb o a rd S c h e dul e "  wh i c h l i s t s  fut ure j o b s  t o g e t h e r  
wi th a b ri ef d e s c ri p t i on o f  e a ch and t h e  a s s o c i a t e d  s ch e du l e d  d u e  dat e s  f o r  
the va ri ous s t e p s  a s  f o l low s :-

1. T ra f f i c  Re c o mmenda t i o n s  Due 
2 .  Or d e r  due w. E .  C o . 
3. Sh i p p i ng Da t e  
4 .  Ins t a l l a t i on C o mp l e t i on Da t e  
5 .  De s i re d  S e rv i c e  Da t e  
6. Re q u i re d  S e rv i c e  Dat e  

At t h e  t i me a s p e c i f i c  p ro j e c t  i s  p la c e d  o n  the sw i t chb o a rd 
sche dule , advan c e  n o t i c e i s  g i ve n  t o  t h e  We s t e rn E l e c t ri c  C o mpany that p lans  
are unde r  way wh i ch w i l l n e ce s s i t a t e  t h e  p ro v i s i on o f  e qu i pment . Th i s  
notice i s  c a l l e d  the P ro s p e c t i ve Que st i on na i re and i s  i s s u e d  a p p ro x i ma t e ly 
fourt e en months p ri o r  t o  the  d a t e  on  wh i ch s h i pment i s  r e qu i re d . Th e  
que st i onna i re s e rve s t w o  purp o s e s : 

1. T o  g i ve the W e s t e rn E l e c t ri c  Company s u f f i c i ent d e t a i l s re g a rd i ng 
the nature o f  the w o rk t o  b e  d o n e , s d  that the  t i me re qu i re d  f o r  
eng i ne e ri ng , manu f a c t u ri ng and i ns t a l l i ng may b e  d e t e rmi ne d ,  from 
wh i ch the  T e l e phone  C o mpany i s  adv i s e d  a s  t o  the re qu i re d  da t e s  
f o r  t h e  i s s uanc e o f  t h e  c on f i rma t i o n q u e s t i onna i re and re q u i s i t i o n . 

2. To  pr o v i d e means f o r  the We s t e rn E l e c t ri c  Compan y t o  ad j u s t  i t s  
eng i ne e ri ng ,  man uf a c t ur i ng and i ns t a l la t i on man l o a d . 

The C o nf i rma t i on Que s t i onna i re i s  s i m i l a r  i n  f o rm t o  t h e  P ro s 
pective Que s t i onna i re and i s  f o rwa rd e d  9 w e e k s  b e f o r e  the o rd e r  i s  p l a c e d . 
It is an a s s uranc e t o  t h e  We s t e rn E l e c t ric C o mpany that the  T e l e p h o n e  Com
pany wi l l p ro c e e d  w i th the  p ro j e c t  and g i ve s s omewha t mo re d e t a i l  re g a rd i ng ��e e qu i p ment . The R e qu i s i t i on i s  t h e  a c tua l o rd e r  and g i ve s  autho ri t y  t o  e We s t e rn E l e c t ri c C ompany t o  p ro c e e d w i th t h e  w o rk .  

Us i ng the T ra f f i c  D�partment ' s  re c ommenda t i o ns a s  i nd i c a t e d  on  t h e  traffi c Ord e r, the E q u i pment E ng i n e e r  p r e p a res t h e  T e l e ph o n e  Company ' s  S pe c i 
e

cr i ons and Draw i ngs  f o r  t h e  man uf a c t u re and i n s t a l l a t i on of  the i n i t i a l  
qu Pment . Th e Sp e c i f i ca t i o n s  g i ve t h e  typ e and amo unt o f  e q ui pment re �� i red , i t s  a rrang emen t  and d a t a  f o r  c a lculat i ng t h e  s i z e of p o we r  p lant . 

fr � � rawi ng s c o ve r f l o or s t udy p lans , t raf f i c s c hema t i cs ,  e qu i pment o f  bays , 
Arn e qu i pment s  o f  b o a rd s  and ra c k s , a rc h i t e c t ' s  b uil d ing p lans , e t c . 
ar � e� th e c omp l e t i on o f  the s p e c i f i c a t ions  and p ri o r  t o  the  t i me t ha t  they 
exe orwa rde d to  the We s t e rn E l e c t ri c  Company it  i s  n e c e s s a ry t o  o b t a i n  

cutive app ro ya l f o r  t h e  r e q ui r e d  e x pendit ur e  o f  money f o r  the p r o j e c t . 
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In order to obtain this approval a SRecific Estimate is prepared. This 
consists of an Authorization Sheet w !ch describes the project for which the 
expenditure is to be made, the reasons for doing it, the reasons for doing 
it at this time and in this way, and the estimated cost. It also includes 
an estimate of the cost of any plant which may be removed. 

After the project is approved by the management the Specifica
tions and Drawings are forwarded to the Western Electric Company, together 
with the Requisition which authorizes the Western Electric Company to 
engineer, furnish and install the equipment. On some minor jobs the Tele
phone Company will complete all of the detailed engineering, in which case 
the requisition will authorize manufacture and installation only. Likewise, 
cases of install only orders, or engineer and furnish only orders occur. 
These, of course, are treated accordingly upon receipt by the Western 
Electric Company. 

· ' 

The work of the Equipment Engineer is not finished, however, with 
the issuance of the specifications, for the engineer must be prepared to 
answer any questions which may arise during the period from the issuance of 
the specifications to the completion of the installation. Furthermore, the 
Equipment Engineer is required to make a check of the western Electric 
Company's specifications covering the detailed engineering of the job. This 
check is made immediately upon completion of the specifications to deter
mine whether the equipment as proposed meets the requirements outlined in the 
Telephone Company's specifications. 

About the time that the manufacture of the equipment is completed 
and prior to the installation of it, the Western Electric submits a contract 
covering the cost of the work. The contract shows separately the cost of 
the equipment, engineering and ·installing. The Equipment Engineering Divi
sion analyzes the contract to compare the costs with the Telephone Company 1·s 
estimate and then accepts the contract if favorable. 

During installation, the progress of the work is followed care
fully by the Equipment Engineer in order to insure that the required stand
ards as to installation and performance are complied with. After the 
mechanical part of installing has been completed, the work of testing and 
adjusting begins, at which time the Telephone Company places its tester 
with those of the Western Electric Company, so that the Telephone Company 
will be assured of the satisfactory performance of the equipment. 

After the projects is completed and is accepted by the Telephone 
Company, the Equipment Engineer prepares a Completion Report showing the 
actual expenditures together with an explanation of any difference between 
the actual and estimated costs. 

SECTION 6 .  BUILDING ENGINEERING 

Telephone buildings provide space not only for central off i�e 
equipment but also for general offices, motor equipment and storage. The 
course to be followed in establishing a central office depends on various 
factors such as value of the telephone equipment, type of equipment, growth, 
etc. Generally, the procedure for various cases is as follows: 

1. Dial Equipment or #1 Manual Equipment, due to the large invest
ment involved, to its capacity for future growth, to the extent 
to which the public is served from these offices and to special 
building requirements, are housed in company owned fire-proof 
buildings in order to safeguard the investment and to insure 
continuous service as much as possible. 

12 



2 .  #9  o r  # 11 Manua l E q u i pment s  a re p ro v i d e d  i n  e i th e r  c ompa ny own e d  o r  
rent e d  bu i ld i ng s , usua l l y  o f  c o mmo n  c o n s t ru c t io n .  

3. Magn e t o  o f f i c e s  a re u s ua l ly p ro v i d e d  i n  re nt e d  q ua rt e rs a s  t h e  
s pa c e  re q u i rement i s  sma l l  and i n  mo s t  c a s e s  i t  i s  mo re e c onomi c al 
t o  ren t  than t o  e re c t  a b u i l d i n g  and ma in t a i n  i t  f o r  th i s  typ e  o f  
e qu i pment . 

I n  t h e  c a s e  o f  a new b u i l d i ng p ro j e c t , t he B u i l d i ng Eng i ne e r  o b 
ta i ns a c o py o f  t he E q u i pment  Eng i n e e r ' s p re l i m i na ry a nd th e o re t i c a l  fl o o r  
p lan , wh i ch i s  u s e d  a s  a g u i d e  f o r  t h e  purcha s e  o f  l a nd .  A l a rg e  enough 
pa rc e l  o f  p ro p e rt y  i s  s e c u re d  to c a re f o r  the re q u i reme nt s  of t he new p ro
p o s e d o f f i c e f or .an i n d e f i n i t e ly l ong p e ri o d o f  t ime . The s i t e s h o u ld b e  
at o r  n e a r  t h e  w i re c ent e r, s h o u l d  hav e  g o o d  tra ns p o rt a t io n  f a c i l it i e s  a nd 
sh o u ld have z o n i ng c o nd i t i on s  wh i c h w o u l d  p e rm i t  the e re c t ion o f  a s a t i s 
fa c to ry b u i l d i ng w i th re s p e c t  t o  t h e  h e i ght , a re a  o v e r  lo t ,  e t c .  C o rn er 
l o ts are mo re d e s i rab l e , i f  e xc e s s i ve c o s t s  a re no t i nvo lve d ,  i n  o rd e r  tha t  
be t t e r  l i ght and a i r  c ond i t i o n s  w i l l b e  o b t a i na b l e  and s o  tha t the b u i l d i ng 
may b e  d i s p laye d t o  .b e tt e r  a dvant ag e .  The p o l i c y o f  t h e  Sys t em i s  t o  p ro 
vi d e  w e l l  d e s i gn e d  and o rna t e  b u ild i ng s  tha t w i l l  re f l e c t  c re d i tab ly t o  t h e  
T e l e ph o n e  C o mp any and t o  th e n e i ghb o rho od i n  wh i ch t h e y  a re l o c a t e d .  

B u i l d i ng s  a re pl anne d t o  p ro v i d e s p a c e  i n i t i a l l y  f o r  a n  e i g ht y e a r  
p e ri o d ,  o r  l o ng e r, a s  the re i s  a n  e c o nomy i n  p ro v i d i ng f o r mo re than a n  i m
me d i a t e  requi rement and c a rry i ng i t  pa rt i al ly v ac a nt ra the r t han inc reasi ng 
the  numb e r  of b ui l d i ng o p e ra t io n s . P l ans f o r  f u t u re a dd i t i o n s  may i n c lude  
ve rt i c a l  g ro wth th rough t ue c o n s t ruc ti on  of  a d d i t i o n a l  fl o o rs or h o rizo nt al 
g rowth o v e r the l o t  a re a . S t anda rd e qu i pme nt l ayo ut s o f  t h e  A .  T .  & T .  
Company a re f o l l ow e d  i f  p o s s i b l e .  H o w e v e r, i n  s ome c a s e s , d u e  t p  l o t  
d i me n s i o n s , b u i l d i ng re s t ri c t i o n s , e t c . ,  the s t anda rd plan c a nnot b e  f o l l o w e d  
in  i t s e n ti re t y  a n d  ne c e s s a ry a d j us tme n t s a re ma de  w i th t h e  a i d  o f  the 
Equ i p me n t  Eng i n e e r  to  f i t  t h e  i nd i v i du a l  c a s e . Af t er t he p re l im i n a ry p l a ns 
have b e e n  p re p a re d ,  t he y  a re s ubmi tt e d  t o  the  va ri o u s  d e pa rtme nt s  i nvo l ve d  
and t o  t h e  A .  T .  & T .  C cmpany f o r  a p p ro v al ,  f o l l ow i ng w hic h , autho ri z a �iog 
i s  s e c u re d  f rom the management t o  pro c e e d  w i th t he e re c t i o n  of the b u i l d ing . 

Af t e r  the p ro p o s e d  p ro j e c t  i s  a p p ro ve d ,  an a rch i t e c t u ral f i rm i s  
emp l o y e d  t o  p re p a re a rc h i t e c t ' s  plans  and s p e c i f i c a t i o ns .  The ul tima te num
be r o f  s t o ri e s  and the l o a d s  wh i ch the f l o o rs 1w i l l  be req u i re d  to c a rry a re 
i mp o rt a n t  f a c to rs g o ve rn i ng t h e  d e s i gn .  Us ua l l y  b u i l d i ng s  n o t  t o  e xc e e d  
f i ve o r  s i x  f l o o rs i n  t h e  u l t i ma t e  a re o f  re i n f o rc e d  c o nc re t e  c on s t ru c t ion . 
Hi gh e r  b u i l d i n g s  a re o f  s t e e l  and c o n c re t e  o r  s t e e l  and t i l e c on s t ru c t i on . 
A f o unda t i o n o f  s p re a d  f o o t i ng s  i s  p ro v i d e d  f o r  bu i l d i ng s  up t o  s i x  o r  e i gh t  
st o ri e s  wh e re s o i l  o f  g o o d  b e a ri ng c a p a c i t y is e n c o unt e re d . P i l e f o o t i n g s  
are p ro v i d e d  whe re t h e  b e a ri ng c a pa c i t y i s  i na d e quat e .  F o r  l a rg e r  buil d i n g s , 
ca i s s o n  f o unda t i ons  a re us e d . No rma l l y  a p e ri o d o f  s i x  w e e k s  t o  t h re e  
mo nths i s  re qu i re d  t o  p re p a re a rc h i t e c t ' s  p l a n s  and s p e c i f i c a t i ons . 

Af t e r  c omp l e t i on ,  the  p l ans and s p ec i f i c a t i o n s  a re c h e c k e d  by t h e  
Bu i l d i ng Eng i ne e r  a n d  then  s ubmi t t e d  t o  c ont ra c t o rs f o r  b i d . C o n tra c t s  a re 
drawn up w i th th e s uc c e s s ful  b i dd e r, af t e r  wh i ch the p ro j e c t  i s  s ubmi t t e d  t o  
t he B o a rd o f  D i re c t o rs f o r  a p p ro va l . Du ri ng c ons t ru c t i on ,  t h e  c o nt ra c t o r  i s  
re qu i re d  t o  f u rn i sh p ro g re s s  c h a rt s  i n  o rd e r  t o  i n s u re c omp l e t i o n a s  s ch e d 
ule d . The  p e ri o d o f  c on s t ru c t i o n va ri e s  f rom f o ur months t o  a y e a r  o r  mo re . 
St ri c t  i n s p ec t i o n i s  ma i n t a i n e d  by t h e  Bu i l d i ng Eng i n e e r  and a rch i t e c t  dur
ing th i s  p e ri o d .  Wh e n  the b u i l d i ng i s  c omp l e t e d  and t u rn e d  o ve r  t o  the 
Te l e ph o n e  Company , the P l ant D e p a rtment a s s ume s the  re s po n s i b i l i ty f o r  i t s  
op e ra t i on and ma i n t ena nc e . 
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SE C T I ON 7 .  OUT S I DE P LANT ENG I NEER ING 

The e ng i n e e ri ng of the Out s i de Plant p ro g re ss e s  a l ong l i ne s  wh i ch 
a re q u i t e  s i mi l a r  t o  tho s e  f o l l owe d b y  the  E q u i pme n t  Eng i n e e r .  F o r i n s t an c e ,  
the  P l ant Eng i ne e r , u s i ng t h e  C omme rc i a l Surve y ,  the  f undamen t a l  p la n  and 
th e T ra f f i c  re c ommenda t i on s , i s s u e s  s p e c i f i c a t i o n s  and draw i ng s  f o r  t h e  
c o n s t ru c t i on and ma i n t enan c e  o f  p o l e  l i n e s , und e rg ro und c o ndu i t ,  und e rg ro und 
and a e ri a l  c ab l e  ( s ub s c ri b e rs ,  t runk and t o l l ) , h o u s e c ab l e , b l o ck p lant and 
a e ri a l  w i re .  I n  o rd e r  to o b t a i n  the manag ement ' s  a p p ro va l  f o r  the  e xp end i 
t u re o f  mo n e y  f o r  o ut s i de p lant  c o ns t ru c t i o n ,  a Sp e c i f i c  E s t i ma t e  i s  i s su e d 
wh e r e  the  e s t i ma t e d  e xp e nd i t u re e xc e e d s  $ 2 , 50 0 .  The Auth o ri za t i o n Sh e e t  o f  
the  e s t i ma t e  g i ve s  an e xp l ana t i on o f  why the wo rk i s  n e c e s s a ry a t  a l l ,  why 
i t  s h o u l d  be d o n e  at th i s  t i me , and why i t  s h o u l d  b e  d o ne in t h e  man n e r  p ro 
p o s e d .  

Whe re t h e  e s t i ma t e d  e xp e nd i tu re i n vo l ve d  i s  b e l ow t h e  m i n i mum s e t  
f o r  a s p e c i f i c  e s t i ma t e , the  w o rk i s  c a rri e d  o u �  und e r  f o rma l l y  autho ri z e d  
Jo b O rd e rs and i s  s umma ri z e d  und e r  a Qua rt e rly Rout i ne Es t i ma t e  wh i ch i s  
p re p a re d  f o r  e a c h  q ua rt e rly p e ri o d  o f  t h e  ye a r. 

Out s i d e p lant i s  e n g i n e e r e d  t o  me e t  c e rt a i n  s tandard s  b a s e d  o n  
p e rf o rman c e ,  c o s t , durab i l i t y and a p p e a ranc e .  S t an d a rd Spe c i fi c a t i on s  a re 
i s s u e d  by  the A .  T .  & T .  C o . i n  the  f o rm o f  B e l l  Sys t em P ra c t i c e s , and p ro 
vi d e  d e t a i l e d  i n s t ru c t i on f o r  the u s e  o f  the  p lant f o rc e s  i n  i n s t a l l i ng and 
ma i nt a i n i ng t h e  va ri o u s  p a rt s  of the  t e l e ph o n e  p lant . O c c a s i o n a l ly , p ro b l ems 
a re e n c o unt e re d  in the e ng i ne e ri ng and c o ns t ru c t i o n o f  the o ut s i d e  p lant 
wh i ch cann o t  b e  s o l ve d  b y  the  a p p l i c a t i o n of e xi s t i ng p ra c t i c e s  and s t and
a rd s . Whe n  s u c h  a s i tuat i on a ri s e s  the Out s i d e Plant Eng i ne e r  i s  re s p o n s i 
b l e  f o r  � p ra c t i c a l  me tho d o f  s o l vi ng t h e  pr o b l em .  

The s t anda rd i z a t i o n  o f  ma t e ri a l s , t o o l s  and mo t o r  e q u i pment  re 
q u i r e d  i n  the  c o n s t ru c t i on and ma i nt enan c e  o f  the  o ut s i de p lant i s  a n  a dd i 
t i o n a l  f un c t i on o f  t h e  O ut s i d e P lant Eng i ne e r .  S i nc e the i n ve s tme n t  i n  o u t 
s i d e p lant i s  ve ry larg e , a c o n t i nu o u s  e f f o rt i s  b e i ng ma d e  t ow a rd e c o n o m i c a l  
i mp ro veme n t s  i n  ma t e ri a l s  us e d ,  i n  t o o l s  and l ab o r  s a vi ng d e vi c e s  a n d  i n  
t h e i r  s a f e t y  re q u i rement s .  T h e  pr o vi s i o n o f  s a f e ty d e vi c e s f o r  sha rp t o o l s , 
s u c h  a s  draw i ng kn i ve s  and c h i s e l s , t h e  re q u i rement s f o r  b o dy and s a f e ty 
b e l t s , the  c ar e  o f  b e l t s , t h e  r e qu i r ement s f o r  l i n emen ' s  p l i e rs ,  l i nemen ' s  
cl i mb e r s , p o l e  d e r ri ck s , h o l e  d i gg e rs ,  p ump s , e t c . , a re t yp i c a l  e xamp l e s  o f  
t h e  l a t t er f un c t i on s . 
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S E C T I O N  1 .  ORDER ENTER I NG AND S CHE D UL ING 

In p l ann i ng Cent ral O f f i c e s , the T e l e ph o n e  C o mp any , t h rough it s 
comme rc i al Surve ys , Fund ame n t al P l an s , Tr af f i c  E s t imat e s , and E q u i pment , 
Bu i l d i ng and Out s i d e P l ant Eng i ne e ri ng , i s  re q u i re d  t o  f o re c as t  t h e  re qu i re 
ment s and t o  e s t ab l i sh de f i n i t e  s c h e dul e s  f o r  c o n s t ru c t i o n  o f  new b u i l d i ng s  
and new e qu i pme n t  o r  add i t i o n s  t o  e x i s t i ng b u i l d i ng s  and e x i s t i ng e q u i pme n t . 
Th i s  p ro c e dure i s  n e c e s s ary i n  o rd e r  t h at the  future d eman d s  f o r  s ub s c ri 
b e rs ' l i ne s may b e  ful f i l l e d  n o t  o nly w i thout  d e l ay as the o c c as i on ari s e s  
but al s o  i n  a manne r  that w i l l  p ro ve e c o n o m i c al i n  the  f i n an c i al manag ement 
o f  the b u s i n e s s .  In ac c o rd an c e  w i th the  e s t ab l i s h e d . s c h e d u l e s ,  t h e  vari o u s  
T e l e ph o n e  C o mp an i e s  i n  the Sys t em ent e r  o rd e rs o n  the We s t e rn E l e c t ri c  C om
p any f or C e n t r al O f f i c e  E q u i pment . 

The o rd e rs ent e r  the We s t e rn E l e c t ri c  C o mp any t h ro ugh i t s  D i s t ri 
but i ng o r  B ran c h  Hous e s , wh i ch are l o c at e d  i n  p ri n c i p al k e y  c i t i e s  f o r  t h e  
c o n ven i en c e  o f  the  vari ous  T e l e ph o n e  C omp an i e s  . .  Th e o rd e r s t h e n  are f o r
w ar d e d  t o  the  Ke arny Mer c h and i s e  Dep ar tment if  f o r  Manual or T o l l  e qu i pment 
or to t h e  H awtho rne Me rc h and i s e  De p artment  i f  f o r  Di al e q u i pment . I t  may b e  
r e ad i ly s e en then , that w i thout  s ome m e t h o d  o f  c ont ro l  and c o - o rd i n at i on o f  
o rd e rs o n  a .br o ad b as i s  f o r  t h e  e n t i re s ys t e m ,  a c on s i d e rab l e  and i nd e f i n i t e  
f lu c t u at i o n o f  bus i ne s s  i n  the We s t e rn E l e c t ri c  C o mp any w o u l d  re s u l t . Thus , 
i t  b e c ome s e s s en t i al f o r  the We s t e rn E l e c t ri c  C omp any t o  f o re c as t  re qu i re � 
ment s and t o  s ch e du l e  o r d e rs ,  s o  as t o : 

1 .  P ro vi d e the  T e l e ph o n e  C o mp an i e s  w i th s at i s f ac t or y  s che dul e s  2 .  Avo i d  rap i d  f lu c t u at i o n s  o f  Eng i ne e ri ng ,  Manuf ac t u ri ng and 
I n s t al l at i o n l o 8 d s . 

3 .  P ro vi d e  s t o c k s  o f  mat er i al ,  p art s and ap p arat u s . 
4 .  As s ur e  t h at e s t ab l i sh e d  s � h e dul e s  w i l l b e  k e p t  i n  the m ax i mum 

numb e r  o f  c as e s . 

F o r e c as t i ng and s che dul i ng i n  the  We s t ern E l e c t r i c  C omp any r e 
qu i re d e f i n i t e  p re l i m i n ary p l ann i ng and advan� e n o t i f i c at i on f ro m  t h e  var i ous  
T e l e ph o n e  C o mp an i e s  i n  t h e  Sys t em .  F o r  a s p e c i f i c  p ro j e c t , the  ma j o r  i t ems 
wh i ch c omp o s e  the r o ut i n e s o f  e s t ab l i s h i ng s ch e du l e s  and e nt e ri ng the o rd e r  
are as f o l l ow s : 

1 .  P ro s p e c t i ve Que s t i o nn ai re 
2 .  P ro s p e c t i ve S c hedul e 
3 .  C o n f i rmat i on Que s t i onnai re 
4 .  C o n f i rm at i on Sche dule 
5 .  Te l e ph o n e  C omp any ' s  S p e c i f i c at i on s , Draw i ng s  

and Re q u i s i t i on 
6 .  Sw i t chb o ard O r d e r  ( o ri g i n a t e d  by D i s t ri but i ng H o u s e and 

f o rw ar d e d  t o  We s t e rn E l e c tr i c  Comp any ' s  Mer chand i s e  De p t . )  
7 .  E ng i ne e ring Lo ad i ng 
8 .  Sho p L o ad i ng 
9 .  I n s t al l at i o n Lo ad i ng 

10 . F i rm S c he du l e  

The Te l e phone  C omp any ' s  s c h e dul e s  are s e t  u p  on  the  b as i s  o f  t h e  
r e qu i re d  c omp l e t i on d at e  f o r  e ac h  p ro j e c t , that i s ,  the  d at e  o n  wh i ch t h e  
e q u i pment i s  t o  b e  r e ady f o r  s ub s c ri b e rs ' us e .  By app ly i ng the i n s t al l i ng 
i n t e r va l  as furn i sh e d  by the l o c al I n s t al lat i on P l anne r , the  sh i p p i ng d at e  
c an b e  d e t ermi n e d  b y  f i gur i ng b ac kw ard s fr om the r e qu i r e d  c omp l e t i o n d at e . 
The "Due da t e "  f o r  the  P ro s p e c t i ve Que s t i o nn ai r e  i s  then d e t erm i ne d . Th i s  
d at e  i s  s e t  a t  14 months p ri or t o  t h e  sh i pp i ng d at e .  

Th e Te l e phone  C omp any i s s ue s the Pr o spe c t i ve Que s t i o nna i r e  and 
f o rwar d s  4 c o p i e s  to the D i s tr i but i ng H o us e . On e c o py i s  r e t a i ne d  and the 
r ema i n i ng 3 are  s ent to the I n s t al l at i on P l ann i ng Sup er v i s o r  who a dds the 
I n s ta l l a ti o n  i n t e rva l on the f o rm. Tw o c o p i e s  are f o rwar d e d  to Hawthorne 
Mer c hand i s e , o n e  of  wh i c h i s  s e nt to  the  Sho p  S c h e dul i ng D e p ar tment . 
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The P ro s p e c t i v e  Que s t i onna i re c on t a i ns the f o l l ow i ng i n f o rma t l on :  

( a )  The s c h e du l e  I t em Numb e r, wh i c h i s  u s e d  t o  i d ent i fy the  
p ro j e c t  unt i l  the  a c t u a l  o rd e r  numb e r  is  a s s i gn e d  

( b ) C i t y and O f f i c e  name 
( c )  Add re s s  o f  b u i l d i ng 
( d )  D i s t ri b ut i ng H o u s e  
( e )  Wh e th e r t h e  j o b i s  a s s o c i a t e d  w i th a n e w  b u i l d i ng o r  i s  

an a dd i t i on i n  an ex i s t i ng . o n e  
( f )  Comp l e t i o n da t e  re qu i re d  
( g )  Sh i pme nt da t e  d e s i r� d . ( F i l l e d  i n  b y  We s t e rn E l e c t ri c  Company ) 
( h )  Da t e  o rd e r  c a n  b e  furn i s h e d  b y  the T e l e ph o tie Company 
( i )  Da t e  b u i l d i ng w i l l b e  re ady 
( j )  Wh e the r th e re a re any c o o rd i na t e d  p ro j e c t s . 

( Such  a s  T o l l  Sw i t ch b o a rd )  
( k )  Ma j o r  i t ems o f  e qu i pment ( 1 )  L i s t  o f  any unusual  e qu i pme nt or i n s t a� l a t i o n f e a tu re s  

The P ro s p e c t i ve S c h e <iule  i s  i s s u e d  b y  Me rchand i s e  D e p a rtment w i th
in 2 w e e k s  of re c e i p t  of p ro s p e c t ive q ue s t i o nna i re and i n c lud e s  the i n f o rma 
t i o n l i s t e d  b e l o w . C o p i e s  o f  t h i s  pap e r  a re s en t  t o  the  D i s t ri bu t i ng H o u s e 
( wh o  f o rw a rd s  a c o py  t o  t h e  T e l e phone C o mpany ) ,  the I n s t a l l a t i o n Plann e r, 
t h e  D i a l  P ro g ram Eng i n e e r  a t  New Yo rk ,  and t o  t he Sh o p  S c h e dul i ng D e p a rtment . 

( a )  Conf i rma t i on Que s t i o nna i re Due Da t e . /  
( b ) O rde r Due Da t e  

· 

( c )  Summa ry o f  E q u i pme nt ( Ma j o r  i t e ms )  
( d )  Sh i p p i ng Da t e  
( e )  I n  T rans i t  I n t e rva l ( We eks ) 
( f )  In s t a l la t i o n S t a rt D a t e 
( g )  In s t a l l i ng I nt e rva l ( We eks ) 
( h )  Comp l e t i on Da t e  
( i )  Comp l e t i on Re q u i re d  Da t e  

An e x p l a na t i on o f  how th e s e  va ri ous  da t e s  a re d e t e rm i n e d  i s  a s  f o l l ow s . The 
Que s t i o nna i re g i ve s  t h e  Comp l e t i on Re q u i re d  D a t e  and t h e  i n s t a l l i ng i nt e r
v al . F rom th i s  i s  d e t e rm i n e d  t h e  Ins t a l lat i o n S t a rt D a t e . The I n  T rans i t  
I n t e rva l i s  a s t anda rd i n t e rva l wh i ch va ri e s  a c c o rd i ng t o  the d i s t an c e  f rom 
the f a c t o ry .  Wh e n  s ub t ra c t e d  f ro m_ the S t a rt D a t e ,  t h e  In T rans i t  I n t e rval 
w i l l g i ve the Sh i p p i ng Da t e . B y  a p p l y i ng the s t anda rd Eng i ne e ri ng and Manu
f a c turi ng i nt e rv a l  f o r  t h e  j o b ,  the O rd e r Due D a t e  i s  d e t e rm i n e d . The due 
da t e  f o r  the C o n f i rma t i o n Que s t i onna i re i s  s ch e dul e d  f o r  9 we e k s  p ri o r  t o  
t h e  O rd e r  Due Da t e . 

The Sh o p  S c h e dul i ng D e p a rtment  o ri g i na t e s  a Job Ma s t e r  Ca rd f ro m  
t h e  ana lys i s  o f  the P ro s p e c t i v e  Que s t i o nna i re . Th i s  re c o rd c a r d  s h o w s  the 
s h i p p i ng da t e  and a b re a k  d own of  all load i t ems and i s  us e d  a s  the b a s i s  
f o r  p ro g ram p lann i ng and l o a d  c h a rt s  and f o r  va ri ous  p e ri o d i c a l  re p o rt s  
s u c h  a s  the Qua rt e rly and Annua l  P ro du c t i o n E s t i ma t e , the Sw i t c hb o a rd Ac t i 
v i t i e s Re p o rt ,  e t c . 

The C o n f i rma t i o n Que s t i onna i re i s  i s s u e d  9 w e eks p ri o r  t o  t h e  
o rd e r  due  da t e  and i s  a d e f i n i t e  p rom i s e  tha t t h e  T e l e phone C o mpany ' s  o rd e r 
f o r  c en t ra l  o f f i c e e qu i p ment a s  p lann e d  w i l l  b e  f o rt h c o mi ng . The j o b ma s t e r  
c a rd i s  re v i s e d  i f  n e c e s s a ry .  The C o nf i rma t i o n  Sche d ul e  i s  o ri g i na t e d  and 
ro ut e d  in a mann e r  s i mi la r  to that us e d  f o r  the P ro s p e c t i ve S c h e dul e . The s e  
t w o  s ch e d ul e s  a re mad e  up f ro m  the  s ame f o rm, b ut f o r  purp o s e s  o f  d i s t i n c 
t i o n ,  t h e  Pro s p e c t i v e  S c he dul e  i s  dup l i c a t e d  o n  p i nk s h e e t s  a n d  t h e  C o n f i r
ma t i o n S ch e dul e on  g re en s he e t s . Th e Fi rm S c h e dul e , a s  d i s c us s e d l a t e r, 
i s  i s s u e d  on ye l l ow s h e e t s . 

Wh en t h e  O rd e r  Due Da t e  a rri ve s the  T e l e p h o n e  Company f o rw a rd s  
t h e  R e qu i s i t i o n ,  wh i ch i s  i t s  f o rm o f  the  o rd e r, t o g e th e r  w i th 6 t o  12 
c o p i e s o f  i t s  Spe c i f i c a t i ons  a n d  Draw i ngs and 2 c o p i e s  o f  the A rc h i t e c t ' s  
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P l a n s  t o  t h e D i s t r i b ut i ng ' H ou s e . The  We s t e r n  E l e c t r i c  C ompany ' s  o r d e r  
numb e r i s  t h e n  a s s i gn e d  t o  t h e  j ob .  B l o c k s  o f  o r d e r  numb e r s  a r e  a l l ot t e d  
t o  t h e  D i s t r i b ut i ng H o u s e s  b y  t h e  Me r c ha n d i s e D e p a r t me nt . S w i t c hb oa r d  
o r d e r �  a r e  a s s i gn e d  i n  t he f i v e  d i g i t  s e r i e s  f r om 1 0 , 0 0 0  t o  8 9 , 9 9 9  f or t h e  
we s t e r n  E l e c t r i c  C ompany a n d  f r om 90 , 0 0 0  t o  9 9 , 9 9 9  f o r t h e  N o r t h e r n  E l e c t r i c  
C omp a ny , G r a yb a r  E l e c t r i c , E l e c t r i c a l  R e s ea r c h  P r o du c t s ,  I n c . , e t c . S i x 
d i g i t  o r d e r  numb e r s  a r e  a s s i gn e d  f or a p p a ra t u s o r d e rs . Up on r e c e i p t  o f  t h e  
T e l e p h on e  C o mpany ' s  R e q u i s i t i on ,  t h e  D i s t r i b ut i ng H o u s e  i s s u e s  t he " P ur c ha s e  
O r d e r  f or S w i t c hb oa r d  Equ ipment " ( w i t h  o r d e r  numb e r  a s s i gn e d ) and  f o rwa r d s  
i t , t o g e t h e r  w i t h  t h e  T e l e p h one C ompany ' s  s p e c i f i c a t i o n s  a n d  dra w i ng s , t o  
t h e  Me r c ha n d i s e  D e p a r t me nt . 

T h e  Me r c hand i s e  P lann i ng D e p a r t ment  r e c e i v e s  t he D i s t r i b ut i ng 
H o u s e o r d e r , e d i t s  t he o r d e r  i n  r e ga r d  t o p r op e r  f o r m ,  wo r d i ng ,  e t c . ,  a n d  
f o r wa r d s  t h e  o r d e r  t o  t h e  E d i t i ng a n d  O r d e r  Ent e r i ng D e p a r t ment whe r e  i t  
i s  a ga i h  r e - i s s u e d  a s  a " S wi t c hb oa r d  Equ ipme nt O r d e r " . · The  s e t - up f o r t h i s 
or d e r  i n c l u d e s t he O r d e r  S h e e t s , S e r v i c e  Re c or d  S h e e t  a n d  F i rm S c he d u l e  
S h e e t . The  O r d e r  S he e t  and F i r m  S c h e du l e  S h e e t  a r e  f or wa r d e d  t o  t h e  S c he dul
i ng D e pa r t ment  t o g e t h e r  w i t h  t he S p e c i f i c a t i ons a n d  D r a w i ng s . A t  t h i s p o i nt 
t h e  j ob Ma s t e r  Ca r d ,  wh i c h wa s o r i g i na t e d  whe n  t he P r o s p e c t i v e Que s t i onna i r e  
wa s r e c e i ve d , i s  c h e c k e d  aga i n s t  t he s p e c i f i c a t i on s  and dra w i ng s  and i s  r e 
v i s e d  i f  r e q u i r e d . 

T h e  o r d e r  she e t , s p e c i f i c a t i on s  and d r a w i n g s  f i na l ly r e a c h t h e  
E q u i p me n t  Eng i ne e r i ng D e p a r t ment s .  S h o r t ly a f t e r  r e c e i p t  o f  t h e  o r d e r , t h e  
E q u i p ment  Eng i ne e r  (Ana lyz e r ) a r r a n g e s s p a c e  f o r t he j ob o n  t h e  E ng i ne e r i ng 
L o ad Char t s  and i s s u e s  t h e  E ngi ne e r i ng and  Ma nu f a c t ur i ng S c hedu l e . · I n  t h i s 
c o nn e c t i on i t  s h o u l d  b e  e mp ha s i z e d  t ha t  a ny s ub s e q ue nt T e l e p h one  c ompany 
e ng i ne e r i ng c hang e s  t hat may a f f e c t  t h e  Eng i neer i ng and Ma nuf a c t ur i ng S c h e d 
u l e  s h o u l d  b e  r e p o r t e d  i mme d i a t e ly by  me a n s  of  a s up p l e me n t a l  s c h� du l e . The 
va r i ou s  s p e c i f i c a t i on s  t o  be wr i t t e n  f o r t he j ob a r e  l i s t e d . on the Eng i ne e r 
i n g  and Ma n uf a c t ur i ng S c h e du l e , t o g e t h e r  w i t h  t h e  a s s o c i a t e d  l onghand s p e c i 
f i c a t i on d u e  da t e s  and t r a c i ng d u e  da t e s . By a d d i ng t h e  i nt e r va l  f or t ra n s 
c r i p t i on , t h e  C l e r i c a l  D e p a r t ment  d e t e r m i n e s and a d d s  t h e  dat e s  o n  wh i c h t he 
c omp l e t e d  s p e c i f i ca t i o ns a r e  t o  b e  d e l i v e r e d  t o  a l l  d e p a r t ment s .  

A f t e r  t he e ng i n e e r i n g  a n d  t r � n s c r i p t i on dat e s  a r e  a d d e d ,  the  
Eng i ne e r i n g  and Ma nuf a c t ur i ng S c h e du l e  i s · d e l i ve r e d  to  the  S c he du l i ng De p a r t
me nt , wh e r e  t h e  s h o p  l oa d  i s  f i na l ly a .d j u s t e d  and t h e s h o p  or d e r  due  da t e s  
and t h e  ma n uf a c t ur i ng c omp l e t i on s  dat e s  a r e  a dde d .  The  E ng i ne e r i ng and Ma nu
f a c t u r i ng S c h e du l e  i s  t yp e d  a t  t h i s t i me ,  dup l i c a t e d , a n d  r o ut e d  t o  the 
i nt e r e s t e d  d e pa r t me nt s .  I n the f i na l  a d j u s t me nt of  t h e  s h op l oa d  dur i ng a 
p e r f. o d  o f  i n c r e a s i ng b u s i ne s s , c a s e s  ar i s e whe r e  a j ob o r . s e v e r a l j ob s  may 
a p p e a r  o n  t h e  l oa d  c ha r t  f or c omp l e t i on on a da t e  c o ns i d e r ab ly b e y o nd t h e  
r e q u i r e d  or d e s i r e d  c omp l e t i on da t e . The s e  j ob s  a r e  p r op e r ly ma r k e d  on  t h e  
char t s  a n d  n o t i f i c a t i o n o f  the  d e l a y  l s  g i ve n  t o  t h e  i nt e r e s t e d  o r gan i za 
t i on s . Ma ny t i me s , a de l a y  i n  ma nuf a c t ur i ng may b e  ab s or b e d  i n  t h e  i n s t a l l 
i n g  i nt e r va l  w i t h out a f f e c t i ng t h e  f i na l c omp l e t i on dat e o f  t h e  j ob .  How
e v e r , if  the d e lay i s  n o t  a c c e p t a b l d , a p r ot e s t  i s  ma de . The  S c h e dul i ng 
D e p a r t me nt may a t t e mp t  t o  r e v i s e  t h e  l oa d i ng s o  that  t h e  p r ot e s t e d  j ob ma y 
b e  mo v e d  f o r wa r d  i n  t he s c h e du l e . .  Th i s  o f  c o ur s e  w i l l  r e q u i r e  t ha t  o t h e r  
j ob s  b e  mo v e d  ba c kwa r d s . I f  s u c h  r e v i s i on r e s u l t s i n  f u r t he r  n o n -a c c e p t a n c e · 
o f  s c h e du l e  on t h e  cha ng e d  j ob s , t he n  t h e  ma t t e r · i s  p la c e d  b e f or e  t h e  S w i t c h
b oa r d  P r o g r a m  S up e r v i s or i n  N e w  Y o r k  wh o obta i n s  a n  or.d e r  o f  p r e c e d e n c e f r om 
t h e  A . T .  & T .  C o . f or t h e  a f f e c t e d  j ob s  or  ob t a i n s  an a u t h o r i za t i on fr o m  t he 
S a l e s  D e pa r t ment  f o r an i n c-r ea s e d  r a t e o f  ma nuf a c t ur e . O n t he o t h e r  ti.and , 
i n  s ome c a s e s  a j ob may b e  a dvanc e d  i n  o r d e r  t o  l e v e l  o u t  unus e d  s pa c e  on 
t h e  l oa d  c ha r t , i n  wh i ch c a s e  p r op e r  n o t i f i c at i on i s  g i ve n  t o  t h s  D i s t r i b ut 
i ng Ho u s e  a n d  T e l e phone  C ompany . La r g e  j ob s , due  t o  t he v o l ume o f  e q u i p me nt 
r e q u i r e d ,  ma y  c au s e  d i f f i c u l t y  i n  t he pr o c e s s  o f  l oa d i ng . A c c or d i ngly , · t he 
s t anda r d  e ng i ne e r i ng and ma nuf a c t ur i ng i nt e r va l  f or t h i s t yp e  o f  j ob p r o 
v i de s a n  a d d i t i ona l  t wo t o  .f o ur we e k s  ma r g i n  ove r t h e  n o r ma l  i nt e r va l  s o  
t ha t  t h e  P r o s p e c t i ve and C onf i r ma t i on S c he du l e s  o r i g i na l l y s e t  up wi l l  ha v e  
ma d e  p r o p e r  a l l o wa n c e s  f o r l oa d  a d j u s t me nt . 
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Dur i ng the time tha t  the eng i n e er i ng and manufa c tur i n g  analys i s  l s  
b e i ng made , the I n s ta l la t i on Plann er analyz e s  the j o b ,  de t ermi ne s the f i rm 
i n s ta l l i ng I n te r v al and no ti f i e s the S c h e dul i ng D e par tment a c c o r d i ng ly . · 

S o me time s unusual i n s ta l l a ti on man l o a d  c ond i ti o n s  a r e  enc o un te r e d  wh i ch r e 
qu i r e  mo d i f l c a ti ons  i n  the n o rma l l o a d i ng o f  the j o b i n  the s h o p  i n  o r d e r  to 
me e t  the s e  c o nd i ti on s . Al s o  i t  i s  endeavo r e d  to s che dule the sho p s o  a s  t o  
p r o v i d e  an even i n s ta l l ati o n  l o a d  i n  e a c h  t e rr i tory.  

A f te r  the manufa c tur i ng c omp l e ti on d a te ls  d e te rmi n e d  and  th e f i rm 
i n s tal l i ng i n terval i s  r e c e i ve d  from the Plann e r , the r ema i n ing f i rm d a te s  
s u c h  a s  the R e l e a s e  Da te ,  Sh i p  Da te , I n s ta l l a ti o n  S tar t and Comp l e ti on D a te s  
a r e  d e te rm i n e d  and a r e  p o s te d  on  the Firm S c h e du l e  She e t  o f  the Mer c hand i s e  
Order  s e tup . Norma l l y  the Fi rm S c h e du l e  s h o u l d  b e  c omp l e te d  and r e l e a s e d  by 
the S c h e dul i ng D e par tment w i th i n  f i ve we eks a f te r  the re c e i p t  o f  the o r d e r .  
Th i s  i n terva l i s  exc e e d e d  o n l y  when th e time r e qu i r e d  f o r  eng i ne e r i ng and 
manu f a c tur i ng i s  unknown due to the deve l o pment of new c i r c u i ts o r  new e q u i p 
ment. In  the la tte r c a s e the Di s tr l  b u  ti ng H o u s e· i s  no ti f i e d o f  s u c h  d e lay 
to g e th e r  w i th a promi s e  as to wh en the f i rm s ch e du l e  w i ll be ava i lab l e .  The 
Fi rm S c h e du l e  i s  dup l i c a te d  and d i s tr i bute d  to i nter e s te d  organ i z a ti o n s  by 
the s h o p  order d e pa r tmen t  . 

SE CTI ON 2 .  ENG I NEERING 

• 

Dur i ng the p r o c e s s  o f  s ch e dul i ng ,  a s  o u tl i n e d  i n  the a b o ve s e c ti on ,  
the O r d e r  She e t  and the Te l e phone  Comp any ' s  s p e c i f i c a t i on s  and draw i ng s  w e r e  
d e l i ve r e d  by  the S c h e dul i ng D e p ar tment to the E q u i pment Eng i ne er i ng D e pa r t
ment. Upon i ts r e c e i p t, the o r d e r  i s  r�ute d  thr o ugh the Eng in e e r i ng S e r v i c e  
D e p ar tment w he r e  a Job Dr aw i ng Ba s e  Numo e r  l s  a s s i gn e d  to the o f f i c e . All  
j o b dr aw i ng s  i s s u e d  the r e af te r  ar e i d enti f i e d b y  the b as e  numb er  tog e th e r  · 

w i th a d ash numb er s uf f i x  wh i ch i nd i c at e s  the na tur e o f  the dr aw i ng and the 
typ e  o f  e q u i pment r e pr e s ente d .  Th e Order  Sh e e t  t o g e th e r  w i th a l l  c o p i e s  o f  
the Te l e phone  C omp any ' s  s p e c i f i c at i ons  and dr aw i ng s  ar e f orw ar d e d  to th e 
C l er i c a l  De p ar tment wh e r e  Jo b Index Cards  ar e o r i g i n ate d .  The s e  c a r d s  are  
p l ac e d  a c c o r d i ng t o  town and o f f i c e  i n  the C e n tr al O f f i c e  Index Fi l e  f o r  
futur e  eng i ne e r i ng r e f er en c e .  Af ter  b e i ng i n d e x e d ,  the o r d e r  and s p e c i f i c a 
ti ons  and dr aw i ngs  ar e d e l i ve r e d  to th e E qu i pment Eng i ne e r  who f orwar d s  
s ur p l u s  s e t s  o f  the s p e c 1 f 1 c a t1 on s  and draw i ng s  to the Eng ine e r i ng Fi l e , 
wh e r e  c op i e s may b e  w i thdrawn by th e L i ne  Eng i ne er s  as r e q u i r e d  dur i n g  th e 
p e r i o d  o f  d e ta i l e d  eng i n e e r i n g .  

The E q u i p ment  Eng i n e e r  mak e s  a d e t a i l e d  a na ly s i s  o f  t he j ob r e 
q u i r e me nt s a n d  o r i g i na t e s  t h e  Job Key s he e t  a n d  t he E ng i ne e r i ng and Ma n u 
f a c t ur i ng S c he du l e . T h e  J ob Keys h e e t  i s  a l i s t of a l l  o f  t he c i r c u i t s , 
wh i c h  a r e  i n  t he f o r m  o f  Be l l  T e l e ph o n e  Lab o r a t o r i e s ' o r  T e l e p h one C omp a ny 
s c hema t i c  drawi ngs , t o g e t h e r  w i t h  i nt e r - c onn e c t i on i nf or mat i on t o  s h o w  how 
t h e  va r i ous  s c h e mat i c s  r e q u i r e d  are  r e la t e d  t o  each  o t h e r . The Job Ke y s he e t  
i s  ma d e  f r om t h e  Lab o r a t o r i e s ' S t anda r d  Ke y s he e t . F e a t u r e s  o f t h e  j ob wh i c h 
a r e  n o t  c o ve r e d  by  t h e  S t a n da r d  Ke yshe e t  a r e  c on s i de r e d  a s  s p e c i a l  a n d  a r e  
r e f e r r e d  by t h e  E q u i p me nt Eng i ne e r  t o  t h e  Lab o r a t or i e s  f o r r e c omme ndat i on .  
S u ch f e a t ur e s  ma y r e q u i r e ·  t h e  u s e  o f  ne w c i r c u i t s  t o  b e  d e ve l op e d  by  t h e  
Lab o r a t or i e s  o r  o f  ob s o l e t e  c i r c u i t s  whe r e  s p e c i a l  op e r a t i ng c ond i t i o n s  a r e  
t o  b e  me t . I f  a ny i n f o r ma t i o n r e q u i r e d  f o r d e t e r mi n i ng wha t t o  f ur n i s h on 
the j ob is l a c k i ng in the c u s t ome r ' s  s p e c i f i c a t i on ,  the  E q u i p me nt E ng i ne e r  
o b t a i n s  t h e  r e q u i r e d  da t a  t h r o ugh c o r r e s p o n d e n c e  w i t h  t he T e l e ph o n e  C ompa ny . 
E v e nt ua l ly ,  a l l  o f  t h e  c i r c u i t s u s e d  i n  t he of f i c e a r e  p o s t e d  o n  t he J ob 
Keyshe e t . 

Th e r e  i s  one  e x c e pt i o n t o  t h e  ab o v e  de s c r i p t i on o f t he p r e p a r a t i o n 
o f  t he  j ob k e y s h e e t . O n  t h e  c r o s s bar  s y s t e m  whe r e  t h e  e nt i r e  s e r i e s  o f  T 
dra w i n g s  ha ve  t h e  s a me b a s e  numb e r  a s  t h e  La b or a t o r y  S D - draw i ng , t h e  w i r i ng 
l i s t i s  c on s i de r e d  a s  s uf f i c i e nt f or a n  S D - j ob r e c or d  by s om� T e l e p h o n e  
C ompa n i e s  and a j ob k e y s h e e t  i s  n o t p r e p a r e d . I n t h i s c a s e  t h e  E q u i p me nt 
E ng i n e e r  r e c or d s  h i s  i nf o r ma t i on r e gar d i ng s c h e ma t i c  d r a w i n g s  t o  b e  u s e d  i n  
a c op y  o f  T e l e p h one C ompa ny s p e c i f i c a t i on o r ot h e r  f o l d e r  f or t he e ng i ne e r s ' 
u � e . T h i s c o p y  i s  f i l e d  i n  t h e  j ob f o l d e r  f o F r e a dy r e f e r e nc e . 
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T"he E q u i pment Eng i ne e r  i s  r e q u i r e d  t o  d e f i n i t e ly de t e rmine  not  
only wha t i s  to  be  f urn i s h e d  on t h e  j ob b ut a l s o  wha t s p e c i f i cat i ons  a r e  t o  
b e o r i g i na t e d  and what i s  t o  b e  c o v e r e d  by e a c h . The r e  a r e  a p p r o x i mat e ly 6 0  
k i nd s o f  s p e c i f i ca t i ons t hat  may b e  wr i t t e n f o r  a Pane l or  cr o s sbar  D i a l  O f 
f i c e a n d  4 0  k i nd s  f or a S t e p -by-S t e p D i a l  O f f i c e . Ea c h  s p e c i f i c a t i on c ov e r s  
a par t i c ul a r  typ e o f  framewo r k  o r  e q u i pme nt and i s  i d e nt i f i e d  by a nume r i c a l  
da sh numb e r  wh i c h f o l l ows t h e  o r d e r  numb e r . A l l  t yp e s  o f  sp e c i f i c a t i ons  a r e  
n o t  r e q u i r e d  f or e very  j ob ,  d e p e nd i ng ,  o f  c our s e , up on t h e  nat ur e  o f  t h e  
p a r t i c u l a r  o r d e r . T h e  sp e c i f i ca t i ons  t o  b e  wr i t t e n  a r e  i nd i ca t e d  o n  t h e  
Eng i ne e r i ng and Ma nuf a c t ur i ng S c h e d u l e . The dat e s  on wh i c h t he s e  s p e c i f i c a 
t i on s  a n d  a s s o c i a t e d  j ob drawi ng s a r e  t o  b e  c omp l e t e d  a r e  a l s o  i nd i c at e d ,  a s  
exp la i ne d  i n  S e c t i on 1 .  

A Traf f i c  S chema t i c  i s  u s uq l ly or i g i na t e d  by t he E q u i p ment Eng i 
n e e r . Th i s  g i v e s  a p i c t ur e  o f  t h e  t r a f f i c  b e t we e n  var i o u s  t yp e s  o f  e q u i p 
me nt i n  t he o f f i c e and t e r mi na t i on s  o n  t he d i s t r i b ut i ng f rame s . 

A Job F o l d e r  i s or i g i na t e d  by the  E q u i pme nt Eng i n e e r  and  i s  ma i n
ta i ne d  t hr o u ghout  the  p e r i od o f  e ng i n e e r i ng ,  manufa c t ur i ng and i ns t a l l i ng . 
In  t h i s  f o l d e r  a r e  p l a c e d  the  ma s t e r  c op y  of  t he T e l e p h one C ompany ' s  s p e c i 
f i ca t i on o n  wh i c h the  j ob ana ly s i s  wa s ma de , c opi e s  o f  a l l  c or r e s p ondenc e , 
memoranda , s c hedul e s , i nf o r mat i o n t o  and fr om other  s p e c i f i cat i on s , cab l i ng 
inf orma t i on and c omp l e t e d  t rans c r i b e d  s p e c i f i c at i ons . I t s  purp o s e  i s  t o  a i d  
i n  e l i mi na t i ng t he l o s s  o r  mi s p l a c e me nt o f  i nf o r ma t i on p ap e r s  and t o  s e r v e  
a s  a r e a dy r e f e r e n c e  r e la t i ve t o  j ob q ue s t i ons wh i c h a r i s e f r om  t i me t o  
t i me .  ( C op i e s  o f  a l l  o f f i c i a l  j ob c or r e s p onde n c e  a r e  f i l e d  i n  the  Eng i ne e r 
i n g  f 1 l e . ) 

A f t e r  t h e  j ob i s  a na lyz e d ,  the  sp e c i f i ca t i ons , a s  i nd i c a t e d  on  t he 
Eng i n e e r i ng and Ma nuf a c t u r i ng S c h e d u l e , a r e  a s s i gn e d  by t h e  Eq u i pme nt Eng i 
ne e r  or Ve r i f i ca t i on E q u i p ment Eng i ne e r  ( che c ke r ) t o  t h e  var i ou s  l i ne e ng i 
ne e r s i n  a manne r  t hat  wi l l  a l l ow e a c h  e ng i ne e r  s u f f i c i e nt t i me i n  wh i c h t o  
pr op e r ly p e r f orm  the  r e q u i r e d  f unc t i ons . Eng i ne er i ng i s  norma l l y  d i v i de d  
. int o t hr e e  c la s s e s , name l y  S w i t c hb oar d , P owe r a n d  Cab l i ng . Job  Dra f t i ng 
a l s o  i s  i de nt i f i e d  by t he s e c l a s s e s . T h e  d e t a i l e d  s t e p s  i n v o l v e d  i n  e a c h  
c la s s  or  f or var i ou s  typ e s  of  s p e c i f i cat i ons  i n  any o n e  c l a s s  vary  c ons i de r 
ab ly a c c or d i ng t o  t h e  e q u i p ment I n  q u e s t i ori .  Howe ve r , a d e s c r i p t i on of  t he 
ma j or s t e p s  r e q u i r e d  f or e ng i ne e r i ng a t yp i c.a l s p e c i f i c a t i on wi l l  g i ve  a 
g e n e r a l  i d e a  of  the  l i ne e ng i ne e r ' s  func t i on . r 

The  f i r s t duty o f  t h e  l i ne e ng i ne e r , a f t e r  he ha s b e e n  a s s i gn e d  t o  
a p a r t i c u la r  s p e c i f i c at i on ,  i s  t o  gather  t og e t h e r  t he var i o us  i t ems o f  i n� 
f or mat i on and  da t a  w i t h  wh i c h h e  w i l l  b e  c on c e r n e d  and t he n  t o  p r o c e e d  t o  
ana lyze  t h e s e  pap e r s  i n  o r d e r  t o  d e t e r mi n e h o w  t h e  r e q u i r e d  e q u i pment i s  t o  
b e  pr o v i d e d . A c o p y  o f  t h e  T e l e p h o n e  C o mpany ' s  s p e c i f i ca t i on and draw i ng s  
a r e  o b t a i n e d  f r o m t h e  E q u i p me n t  E n g i n e e r  o r  the  Eng i ne e r i ng F i l e . The s e  a r e  
s t u d i e d  a n d  c omp a r e d  w i t h  t h e  ma s t e r  c op y ' c o nt a i n e d  i n  t he j ob f o l d e r . P a r 
t i c u lar  a t t e nt i o n i s  g i v e n t o  t h o s e  p or t i ons  a f f e c t i ng t h e  sp e c i f i c at i on t o  
b e  wr i t t e n a n d  t o  t h e E q u i p me n t  E n g i n e e r ' s  mar k i ng s  c ov e r i ng t h e  s c hemat i c  
dr a w i n g s  a n d  s t a n da r d  e q u i pment s p e c i f i ca t i ons  r e q u i r e d . Fr om t he ab o v e  
da t a a n d  f r om the  Longhand S p e c i f i ca t i on F orm,  wh i c h i s  obta i n e d  f r om t he 
S t a n da r d s  E n g i n e e r i ng D i v i s i o n ,  r e q u i s i t i o n s  a r e  or i g i na t e d  f or b l ue pr i nt s  
of a l l  r e q u i r e d d r a w i ng s . I n  c a s e  t h e  o r d e r  i s  f or an a dd i t i on t o  an e x i s t 
i n g  o f f i c e , b l u e · p r i nt r e q u i s i t i on s  a r e  a l s o  i s su e d  f or t he r e q u i r e d  j ob 
dra w i n g s  o f  t h e  e x i s t i ng o f f i c e a s  i nd i c a t e d  by the  C e nt r a l  O f f  i c e  I n d e x  
F i l e  o r  b y  t h e  J o b  I n d e x  D r a w i ng i f  o n e  ha d b e en p r epar e d  f or t he o f f i c e  on  
a pr e v 1 o u �  o r d e r . C o r r e s p o n d e n c e ,  memoranda and i nf orma t i on f r om other  
s p e c i f i c a t i o n s  c o nt a i n e d  i n  t h e  J o b  F o l d e r  a r e  c a r e f u l l y  r ead  and n ot e d . 

A f t e r  t h e  e n g i n e e r ' s  d e t a i l e d  a na ly s i s  o f  h i s a s s i g n e d  p or t i on o f  
the  j ob i s  we l l  un d e r  wa y ,  i t  i s  e s s e nt i a l  t ha t  a f or wa r d  v i ew b e  t a k e n  o f  
t h e  e n g i n e e r i ng ,  ma n u f a c t ur i ng a n d  i n s t a l lat i o n e f f o r t  r e q u i r e d . T h e  f u t u r e  
P r o g r e s s  o f  t h e  e ng i n e e r i ng wo r k  i s  v i s u a l i z e d  t o  d e t e r mi n e  whe t h e r  a ny i n 
t e r r up t i o n s  o r  d e l a y s  wi l l  b e  e n c o u n t e r e d  d u e  t o  la c k  o f  o r  f a u l t y  e ng i n e e r -
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l ng i nf ormat i on .  Thi s v 1 s ua l 1 :rnt 1 on of  the  e ng i ne e r i ng work should  d i s c l o s e  
a ny p o i nt s  wh i c h may ne e d  t o  b e  r e f e r r e d  t o t h e  T e l ephone  C ompa ny or  o t h e r  
o r gan i za t i ons  f or the i r  appr ova l , a n d  wh i c h w o u l d  ot h e r w i s e  de lay t he p r o g 
r e s s  of  the eng i ne e r i ng . A f t e r  a l l  of  t he ne c e s sary wor k i ng pap e r s a n d  
f or ms a r e  on ha n� artd a l l  q u e st i ona b l e  p o i nt s  wh i c h can  b e  f or e s e e n ,  a r e  
t a k e n  u p  w i t h  t h e  T el eph one C ompany or  o t h e r  i nt e r e s t e d  or gan i za t i ons , t he 
eng i n e e r  l s  i n  a p o s i t i on t o  pr o c e e d  w i t h  t h e  p r e parat i on of  the  sp e c 1 f  1 c a 
t 1 on  a n d  a s s o c i a t e d  dra f t i ng i nf ormat i on .  

I t  l s  mor e  or l e s s  c u s t omary f or t he e ng i ne e r  t o  f.o l l ow a d e f i n i t e  
s e q ue n c e i n  p e r f ormi ng t he g e n e r a l  e ng i ne e r i ng o p e r a t i on s . The e xt ent o f  
t h e  va r i ous  o p e r a t i ons wi l l  d e p e nd on whe t h e r  st anda r d  e q u i pment may b e  
s p e c i f i e d o r  whe t h e r  the  j ob mus t  b e  b u i lt  up o n  a d e t a i l e d  ba s i s . The f o l 
l ow i ng i s  the s e q u e nc e o f  t h e  gene r a l  e ng i n e e! i ng o p e r a t i ons . · 

1 .  S e l e c t i on of l i s t s  f r om s t a ndar d e q u i pment sp e c i f i cat i on dra w i ng s  
2 .  P r e p a ra t i on of  t h e  w i r i ng l i s t 
3 . P r e p a r a t i on of  the  e q u i pment and t e r mi n a l  a s s emb ly dra w i ng s  and  

other  f orms whe n  r e q u i r e d  4 .  O r d e r i ng o f a l l  a p p a r a t u s , frame work , e q u i pme nt , l o c a l  cab l e s  and 
l o c a l  p owe r cab l e s  

5 .  Wr 1 t i ng shop and i n s t a l l e r ' s  n ot e s_ 
6 �  L i s t i ng a l l  drawi ng s  u s e d  
7 .  L i s t i ng eng i ne e r i ng a n d  i n s t a l l e r ' s  r e f e r e n c e  p ap e r s  
8 .  Preparat i on o f  cab l i ng i nf ormat i on 

· 9 .  O r de r i ng of w i r e  whe n  r e q u i r ed 
1 0 . I s s u i ng i nf or mat i on t o  o t h e r  sp e c i f i c at i ons 
1 1 . I s s u i ng dra w i ng or d e r s  or  change s upp l e ment s 

The Wi r i ng L i s t  l s  a j ob draw i ng p r e pa r e d  i n  s t anda r d  f or m  o f  a l l  . 
c i r c u i t s  u s e d  f or the  manuf a c t ur e  and i n st a l la t ion of  t h e  sp e c i f i c  e q u i p me nt . 
I t  i n c lude s the  t i t l e , the  c i r c u i t , s c hemat i c ,  s c hemat i c  f i gur e s  and opt i ons 
on  C r o s sbar and S t e p -by-S t e p j ob s , c i r c u i t  f i gur e numb e r s , opt i ona l  w l r � ng 
and apparatus , q uant i t i e s  of  c i r c u i t s wi r e d  and e q u i p p e d , c i r c u i t  numb e r s 
w i r e d  and e q u i p p e d  and ma i nt e na nc e not e s . I t  i s  usua l ly arrang e d  i n  t w o  
s e c t i on s  - one t o  c o v e r  e q u i pme nt wh i c h i s  d i r e c t ly a s s o c i at e d  w i t h  a l o c a l  
cab l e  a n d  wh i c h may b e  .w i r e d  b y  t h e  shop o r  t h e  i n s t a l l e r , and o n e  f or 
e q u i pme nt and cab l i ng wh i c h  a r e  p la c e d  i n  p o s i t i o n by t h e  i n s t a l l e r  and a r e  
n o t  a s s o c i a t e d  w i t h  l o c a l  c a b l e s . Wi r i ng l i s t s  o f  st anda r d  e q u i pment a s  
i nd i c a t e d  on t h e  s t a ndar d  e q u i p ment sp e c i f i c a t i ons  a r e  r e p e a t e d  i n  t h e  j ob 
w i r i ng l i s t a nd e q u i ppe d a s  r e q u i r e d . 

The wi r i ng l i s t l s  pr i ma r i ly a r e c or d  o f  t he e q u i pme nt i n s t a l l e d . 
I t  i s  us e d  by the shop  f or the  de s i gn and manuf a c t u r e  o f  j ob l o c a l  cab l e s  
a n d  f or a s s e mb ly ,  wi r i ng and t e s t i ng of  un i t s  n o t  c o ver e d  b y  st anda r d  
s p e c i f i c a t i ons . T h e  i ns t a l l e r  i s  v i t a l ly i nt e r e s t e d  i n  i t  a s  a r e c or d  of  
work t o  b e  d one . Af t e r  i n s_t a l lat i on ls  c omp l e t e d ,  t h e  w i r i ng l i s t is  u s e d  
f o r ma i nt ena n c e  purp o s e s  by t h e  T e l ephone  C ompany a n d  a s  a n  eng i ne e r i ng 
r e c or d  when  a d d i t i ons t o  t h e  of f i c e  ar e t o  b e  ma d e . 

Job Equ ipme nt Dr a w i ng_£ a r e  ma de  up i n  c a s e s  whe r e  s t a nda r d  e q u i p 
me nt dra w i ng s  a r e  not  u s e d  or  whe r e  t h e  standa r d  e q u i pme nt drawi ngs d o n ot 
f u l ly c o v e-r t he e q u i pment a r r a ngeme nt . F or s ome t yp e s  of  e q u i p me nt , the  
w i r i ng l i s t and e q u i pme nt drawi ng are  c omb i n e d  i nt o  one drawi ng . Ot h e r  draw
i ng s  such  a s  t e r mi na l  a s s e mb l i e s , c a b l i ng s c hema t i c s ,  cr o s s  c onne c t i on .  
chart s ,  e t c . ,  a r e  ma de up  whe n  r e q u i r e d . 

The L ongha nd Spe c i f i cat i on F or m  i s  u s e d  i n  c o nne c t i on w i t h  t h e  
va r i ous r e ma i n i ng e ng i ne e r i ng o p e r a t i o ns . The s e  f o rms a r e  ma de  u p  f o r  e a c h  
c ommon t yp e  of  s p e c i f i ca t i o n and a r e  ma d e  a s  c omp l e t e  a s  p o s s i b l e  f or a n  
a v e r a g e j ob .  I t  i s  t h e n  ne c e s sa r y  f or t he e ng i n e e r  t o  e nt e r  q ua nt i t i e s ,  
gr oup or l i s t numb e r s , not e s , e t c . ,  t o  c r o s s  out i nf ormat i on not  r e q u i r e d  
a n d  t o  a dd a ny s p e c i a l  e d i t i ng n o t  a l r e a dy s h o wn . Af t e r  c omp le t i on ,  t he 
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l ongha nd s p e c i f i c a t i on and a s s o c 1 a� e d  pap e r s  a r e  he ld  by the e ng i n e e r  unt i l  
ca l l e d  f or ' b y  the ve-r 1 f 1 c at 1 on Eng in e e r  ( che cker ) .  A l l  drawings  u s e d  i n  
e ng i ne e r i ng t he j ob should  b e  a r r a ng e d  i n  s e q uent i a l  o r d e r  a n d  de l i ve r e d  t o 
t he v e t 1 f 1 ca t 1 on e ng i ne e r  w i t h  the l onghand s p e c i f i c a t i on .  

A f t e r  the  j ob i s  c he cke d , the unu s e d  page s a r e  r e move d and the r e 
ma i n i ng p a g e s ar e numb e r e 9.  b y  t he v e r i f i cat i o n e ng i ne e r . The s p e c i f i c at i o n 
1 s de l 1 ve ra d  t o  the d e p a r t me nt c l e r k  f or r e c or d  p up o s e s  o n  or  b e f or e  the 
l ongha nd s p e c i f i ca t i o n due dat e . A f t e r  b e i ng r e c o r de d ,  i t  l s  f o rwar d e d  t o  
t he Eng i ne e r i ng S e r v i c e  D e p a r t ment  f or  a p p l i c a t i on o f  r e t ur n e d  go ods  ma t e 
rJa l and t he n c e  t o  the C l e r i ca l  D e p a r t me nt f or i s sue  che c k i ng .  The l onghand 
spe c i f i ca t i on i s  then  r e t ur n e d  t o  the eng i n e e r  f o r appr o va l  of the ra i s e d  
i s s u e  numb e r s of  t h e  dra w i n g s  a s  r e q u i r e d . Any change i n  t he e d i t i ng o r  
dr a f t i ng i nf ormat i o n due t o  n e w  i s s ue s o f t he dr awings  should  b e  ma d e  a t  
t h i s t i me .  When  I s sue che c k i ng i s  c omp l e t e d ,. the C l e r i c a l  D e p a r t me nt p i c k s  
up the s p e c i f i ca t i on f or d e l i ve r y  t o  the  Sho p Or d e r  Depar t me nt . 

The Equi pment Dra f t i ng S e c t i on prepar e s the n ew or  change d  .J.Q.£ 
draw i ngs f r om the e ng i ne er ' s  i nf o rma t i on in a c c o rdan c e  w i th the e e tab l l shed  
s che dule s .  The t r a c i ng s  ar e c h e c k e d  by the eng i n e er and are  d e l 1_:\re r e d  t o  
the vaul t  s o  tha t b lu e  pr i n t s  may b e  mad e  a s  r e qu i r e d  f or the sho p and 
inst a l l e r . 

Comb i na t i on Or d e r s  a r e  tho s e  c over i ng eng i n e e r i n g  and e q u i pment t o  
be f urn i s h e d  by  b o th Hawthorne and Kearny . Many new S t e p-by- S t e p  o f f i c e s  
have  d i a l  e qu i pment i n  one  p or t i Gn o f  the b u i l d i ng and To l l  e q u i pment i n  
ano t h e r  port i on o f  t h e  b u i l d i ng . I n  such ca s e s ,  Hawthorne usua l ly " c on t r o l s "  
the j ob ;  e a c h  Plant , howeve r , do e s  i t s  own eng i n e e r i ng and manufa c tur i ng . 
When  a c omb i na t i on o r d e r  l s  r e c e i v e d  the E q u i pme nt Eng i ne e r  c o or d i na t e s  the 
j ob w i th t h e  Kearny eng i n e e r i ng d e partment . A l e t t er t o  Kearny l s  or i g i na t e d  
wh i ch c o ve r s  t h e  " d i v i s i on o f  r e s p o n s 1 b 1 1 1 ty" o f  t h e  two e ng i ne e r i ng organ i 
zat i on s , supp l ement e d  la t e r  w i th a C o o r d i na t i on Char t  draw i ng show i ng the  
numb e r , c i r c u i t s , and t ermi nat i ng p o i n t s  -Of  e qui pment furn i sh e d  b y  Hawthorne  
wh i ch c onne c t s  t o  e qu i pment furn i sh e d  by Kearny . C ommon draw i ng s  such as  
floor  and c a b l i ng p lans , ar e o r i g i na t e d  and c o ntr o l l e d  by the �lant · hav l ng 
the ma j o r i t ems o f  e qu i pment  ther e on . 

SE CT I ON 3 .  MANUFACTUR ING 

B e f o r e  t a k 1 Thg up s h o p  o r d e r i ng and manuf a c t ur i ng pro c e dur e s , two 
clas s e s  of ma t er i a l  c ommon l y  r e f er r e d  to thr o ugh out the P lant as " Non-X" and 
" X "  should be c l e a r l y  under s t o o d . Cla s s  No n-X mat e r i a l  i s  that wh i ch l s  
sh i p p e d  t o  the  Ins t a l l e r  e i ther a s  an a s s emb l e d  un i t  ( w ir e d  e qu i pmen t  o r  
framework ) o r  a s  a l o o s e  i t em ( p i e c e  par t , framework d e ta i l ,  i t em of appara
tus , e t c . ) and wh i ch ls  l i s t e d  in j ob s p e c i f i c a t i on s  for s h i pment . Clas s X 
ma t er i a l , o n  the  o ther  hand , i s  the c omp onent  apparatus and mat e r i a l  us e d  b y  
t h e  s h o p  t o  pr o duc e t h e  w i r e d  and a s s emb l e d  un i t s  o r d e r e d  i n  j o b s p e c i f i c a 
t i on s .  

The l o nghand s p e c i f i c a t i on ,  a f t e r  b e i ng i s su e - che cke d ,  i s  
de l i ve r e d  t o  the Sho p  Order  De par tment  f o r  the f i r s t  e d i t i ng o p e r a t i on .  
I n  th i s  c o nn e c t i on ,  an i t em o f  e qu i pment may b e  sh i pp e d  t o  the I n s t a l l e r  
e i ther  a s  a s i ng l e  c omp l e t e ly· a s s emb l e d  un i t  a s  de s cr i b e d  by t h e  eng i n e e r  
or a s  a numb e r  o f  part i a l  a s s emb l i e s  and ind i v i dua l par t s . The f ir s t , o r  
Clas s No n-X , e d i t i ng opera t i on c on c erns  i t s e l f , the r e f o r e , w i th th i s  l a t t e r  
c la s s  o f  i t em a n d  c on s i t s  o f  i t emi z i ng a n d  i n d i c a t i ng i n  t h e  l o nghand s p e c i 
f i ca t i on the  sho p s  and s t o r e s  that a r e  t o  de l i ve r  the  var i o us  c omp onent  
Par t s  in  the  f orm in  wh i ch they are  s h i p p e d . W i th the exc e p t i on of  g e n e r a l  
us e par t s  ( nut s , s c r ews , b o l t s , washer s ,  e t c . ) r e qu i r e d  by the  I n s t a l l e r  a n d  
Wh i ch a r e  c omp i l e d  f o r  the ent i r e  j ob a n d  s ummar i z e d  i n  the -94 s p e c i f i ca
t i on ,  the s e  par t s  a r e  l i s t e d  i mme d i a t e ly f o l l ow i ng the i t em w i th wh i ch they  
ar e  a s s o c, 1 a t e d  and ar e  e a c h  a s s i gn e d  a s ub - 1 t ern numb e r  f o r  i d e nt i f i ca t i on 
Pur p o s e s . The ma i n  i t em l s  then marked  w i th a s i g n i f i c an t  l e t t er t o  i n-
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d i c a t e  t hat s h i p ment i s  ma d e  i n  a d i f f e r e nt f or m . C ommon i t e ms of  e q u i pme nt 
a r e  e d i t e d  in a c c o r dan c e  w i t h  S t anda r d  NX F o l d e r s . I f  a f o l d e r  i s  not  
ava i lab l e  f or a s p e c i f i c  i t e m , the  e d i t i ng mu s t  b e  d o ne i n  l onghand by t h e  
S h op Or d e r  E d i t o r . The  l o nghand s p e c i f i c at i on ,  t he s e l e c t e d  S t anda r d  NX 
F o l d e r s  and the longhand e d i t i ng a r e  d e l i ve r e d  t o  the  Sho p OrderT-yp ing  
S e c t i on f o r  t yp i ng of  the s t enc i l s . D i r e c t  Sh i pment  o r de r s for  pur cha s e  o f  
out s i d e supp l i er mat e r i a l  t o  b e  sh i pp e d  d i r e c t  .t o tha j ob a r e  typ e d  a t  th i s  
t i me a l s o . The s t en c i l s a r e  then mime ograph e d  and the  c o p i e s  b o und i nt o  
c omp l e t e  s p e c i f i c a t i o n s  f o r  d e l i very t o  the T e l e phone  C ompany , I n s t a l l e r , 
and i n t e re s t e d  l o c a l  shop  and c l er i c a l  o rgan i zat i ons . The w i r i ng d e p a r t 
ment s shown i n  the  s our c e  c o lumn t o  sh i p  w i r e d  e qu i pments r e c e i ve c omp l e t e  
s p e c i f i c at i o n s ; o ther  s h o p s  and s t o r e s  r e c e i ve only t h e  p o r t i on o f  the  
s p e c i f i c a t i on l i s t i ng the i t ems of  apparatus and mat er i al they a r e  to  f ur 
n i sh . Thr o ugh th i s  pro c e s s  o f  Sho p Order  De par tment e d i t i ng ,  the  c omp l e t e  
s p e c i f i c a t i on b e c ome s n o t  only a n  eng ine e r ing r e c o r d  f o r  t h e  manufa c t ur e  
and i n s t a l la t i on o f  e qu i pment but a l s o  a sh i pp i ng r e c or d  o f  a l l  c omp onent 
part s . 

F o l l ow i ng i s s uanc e and d i s tr i but i on o f  c omp l e t e d  s p e c i f i c a t i ons , · 
the  Sho p  Order  D e partment p e r f o rms the s e c ond , o r  C l a s s  X ,  e d i t i ng opera
t i on on  Cr o s sbar , Pane l ,  and Common Sys t ems e qu i�ment . The Cla s s  X o r d e r 
i ng o f  apparatus  and ma t e r i al f o r  S t e p-by- S t e p  s ys t em ' s  me chan i c a l  a n d  n o n 
me chan i c a l  e q u i pment i s  d o n e  i n  the  S t e p -by-St e p  W i r i ng D e par tment . 

The r e  ar e a t  pr e s ent  thr e e  d i f f e r ent me tho d s  o f  p e r f o rm i ng the  
C l a s s X o r d e r i ng o p e r a t i ons . Cr o s sbar  and S t e p-by- S t e p  me chan i c a l  e qu i p
ment s a r e  o r d e r e d  i n  much the  same mann e r ; tha t i s , l i ke i t ems o f  apparatus 
and ma t e r i a l  for a g i ven w e e k ' s  o u t put i n  th e s e  w i r i ng sho p s  are  c omb i n e d  
and o r d e r e d  i n  b u l k  f r om the  var i o us p r o du c t s h o p s . Oh Cr o s sbar , tabula t 
ing ma ch i n e s  a r e  emp l o ye d  t o  c omp i l e the  order ing data , wh i l e o n  S t e p-by
St e p , o r d e r i ng i n f orma t i on i s  summar i z e d  by s t r i c t ly manual e f f or t . Pane l ,  
Common Sys t ems , and S t e p -by- S t e p  non-me chan i ca l un i t s  ar e  a l s o  o r d e r e d  by  
manua l e f f o r t , �but  the  me tho d of  pr e par i ng and f urn i s h i ng the  i n f orma t i on 
t o  the  sho p s  d i f f e r s  from Cr o s sbar and S t e p-by- S t e p  o r der i ng pra c t i c e s , i n  
t h a t  s e para t e  ma t er i a l o r d e r ing l i s t s  ar e or i g i nat e d  a n d  f urn i sh e d  the  Sho p s  
f o r  e a ch w i r e d  and a s s emb l e d  i t em o f  e qu i pment o r d e r e d  in  j ob s p e c i f i c a t i ons . 

In g enera l ,  and c ons i de r ing e a c h  o f  the  thr e e  me tho ds s e para t e ly ,  
they a r e  s e t  u p  a l ong the f o l l ow i ng l i n e s : 

Cro s s bar Sys t ems Equi pment s 

The Shop Order D e p ar tment or i g i na t e s  tabula t e d  she e t s  l i s t ing a l l  
i t ems o f  apparatus and mat e r i al shown 1n  the s t o ck l i s t  o f  e qu ipment 
draw i ng s  and " J" s p e c i f i ca t i o n s . F cir e a c h  i t em l i st e d ,  a tabula t e d  
c ard  l s  o r i g inat e d  show i ng the  d e s c r i p t i on o f  the  i t em and the supply-
1 ng pro duc t shop un i t  o r  s t o r e . The c a r d s  ar e group e d  in s e t s  and 
f i l e d  und e r  the r e s pe c t i ve e qu i pment draw i ng or " J" s p e c i f i c a t i on 
numb er f o r  wh i ch they w e r e  or i g inat e d . 

Up on r e c e i pt o f  j ob s p e c i f i c at i on s  from the  Cent r a l  O f f i c e  E qu i p
ment S c h e dul ing and Sho p  Load ing De par tment show ing dat e s  the a s s emb l e d  
frame s and un i t s  l i s t e d  a r e  s c·he dul e d  t o  sh i p ,  sho p load  ana lys i s  
she e t s  are  o r i g i nat e d  f o r  e a c h  i t em .  The j ob order numb e r , s p e c i f i ca 
t i on i t em numb e r , and s che dul e d  sh i pp i ng dat e  are  shown on t h e  ana lys i s  
she e t s  and then f i l e d  a c c or d i ng t o  the s che dule  date s . The she e t s  a r e  
s e l e c t e d  f o r  c omp i l ing a n d  tabulat i ng s u f f i c i ent ly i n  advan c e o f  t h e  
shi pp i ng da t e  ( i n  a c c o r dan c e  w i th e s tab l i shed  normal manufa � t ur ing 
interva l s ) to a ll ow the pr o du c t  sho p s , a f t e r  r e c e i p t  of author i za t i ons , 
t o  manu f a c tur e  the c o mp onent par t s  in t ime f o r  the W i r i ng De partment 
to s e l e c t  the mat er i a l , and a s s emb l e  and w i r e  the e q u i pment o r d er e d . 
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At the  t i me the l oa d  ana ly s i s  she e t s f or a g i ve n  we e k ' s bus i ne s s  
a r e  s e l e c t e d  f or t a b u la t i ng ,  t he S h op O�de r D e p a r t me nt r e q u e s t s ,  f or 
e a c h  i t e m of  wi r e d  e q u i pme nt l i s t e d  i n  the j ob s p e c i f i c a t i on ,  a s e t  o f  
s e l e c t i ng and mount i ng i nf o r ma t i on l i s t s  f r om C e nt r a l  O f f i c e  S t a ndar d s  
Eng i ne e r i ng a n d  C o or d i nat i ng D e p a r t me nt . T h e  l i s t s  s p e c i fy the  q uant i 
t y  and a p p a r a t u s  t o  b e  mount e d  on mount i ng p lat e s  and pane l s  f or a 
q uant i ty o f  one  ·w i r e d  frame o r  un i t  a s  s p e c i f i e d i n  the c o rr e s p ond ing 
" J" s p e c i f i c a t i on o r  draw i ng s t o c k  l i s t . One w e e k  pr i o r t o  the dat e 
ma t e r i a l  f o r  g i ven  j o b s  i s  s ch e du l e d  f o r  s e l e c t i on ,  c o p i e s  o f  the s e  
l i s t s  a r e  p r e p ar e d  o n  a j ob r e qu i r ement b a s i s  b y  the Sho p  Or d e r  D e p a r t 
m e n t  a n d  furn i sh e d  t o  the  W i r i ng Sho p ' s  s t o r e r o om s e l e c t o r s  a n d  a � s em
b le r s . ' The  l i s t s  furn i s h e d  show the j ob o r d e r  numb e r , i t em numb e r , 
s ch e dul e d  s h o p  d e l i very d a t e  and o ther  p e r t i nent data e s s ent i a l  t o  the 
s e l e c t i on and a s s emb ly of the  e q u i pment i n  a c c ordanc e w i th j ob s p e c i f i 
c a t i on r e qu i r ement s . 

Dur i ng the i n t e r i m  the  C en t r a l  O f f  i c e  Eng i ne er i ng S t andar ds  and 
C o o r d i na t i n g  De partment i s  pr e p ar i ng the  a f or ement i on e d  s e l e c t i ng and 
mount i ng l i s t s , the Sho p  O r d e r  De par tment c omp i l e s  a l i s t  of a l l  w i r e d  
and a s s emb l e d  frame and un i t  i t ems f o r  " J" s p e c i f i ca t i on s  and o th e r  
draw i n g s  f o r  t h e  s ame j o b s � The s e t s  o f  tabula t i ng cards  pr e v i o u s ly 
o r i g i na t e d  for  the c orr e s p ond i ng " J" s p e c i f i ca t i on and o ther  draw i ng 
i t ems a r e  tti en s e l e c t e d  and b y  a pr o c e s s  o �  ma c h i n e  o p er a t i on s , a l l  
l i k e  i t ems o f  apparatus and mat e r i a l  r e qu i r e d  f o r  the j o b s  s che dul e d  
a r e  c omb i n e d . The cards  and/ or  l i s t s  a r e  f o rwar d e d  t o  t h e  i n t er e s t e d  
p r o duc t s h o p s  a s  auth o r i za t i ons  t o  manufa c t ur e  and d e l i ve r  t o  the 
W i r i ng and As s emb ly D e p a r tment s ,  on  the s ch e dul e dat e s hown , the i t ems 
o f  apparatus  and ma t e r i a l  o r d e r e d . 

St e p-by- S t e p  Me chan i c a l  E q u i pment s 

O r d e r i ng pra c t i c e s  f or the s e  e qu i pmen t s  a r e  q u i t e  s i mi lar t o  tho s e  
f o l l o w e d  o n  Cr o s sbar , exc e p t  tha t the c omp i l i ng and o r d e r i ng o f  appara
tus  and ma t er i a l  r e qu i r ement s i s  p e r f orme d a t  pr e s ent o n  a manua l b a s i s .  
Ano ther  e x c e p t i on i s  that s e l e c t o r s  and a s s emb l e r s  work from s t o ck 
l i s t s  o f  draw i n g s  i n s t e a d  o f  from s e l e c t i ng and mount i ng i n f orma t i on 
l i s t s  t o  p e r f o rm the i r  o p e r a t i ons . 

S t e p-by- S t e p  Non-Me chan i c a l  �qu i pment s 

Th e s e  e q u i pment s a r e  o r d e r e d  i n  the  S t e p-by- S t e p  W i r i ng D e p a r tment 
in the s ame mann er as Pan e l  and C ommon Sys t ems e qu i pmen t s  are o r d e r e d  
i n  the  Sho p  Order  D e partment . Th ey  are  d e s c r i b e d  i n  the  f o l l ow i ng 
paragraphs . 

Pan e l  and C ommon Sys t ems Equ i pme n t s  

The o r d e r i ng o f  apparatus  a n d  ma t e r ia l  r e qu i r ement s f o r  the s e  
e qu i pment s i s  p e r f o rme d b y  manual e f f or t . St andar d  o r d e r i ng f o ld e r s  
( i n s t e a d  o f  tabula t e d  s e t s  o f  c a r d s ) ar e or i g i na t e d  f o r  e q u i pment s t o c k 
l i s t draw ings  and " J" s p e c i f i c a t i ons . The f o ld e r s  ar e  c omp l e t e  order
i ng s tandar d s  c o ver i ng all  i t ems of  ap par a t us and ma t er i a l  r e qu i r e d  to  
a s s emb l e  and w i r e  un i ts f o r  " J" s p e c i f i c a t i ons  and o ther  e q u i pment 
draw i ng s .

· 

In  the  C la s s  X e d i t i ng o f  a j o b s p e c i f i c a t i on ,  s t andard f o ld e r s  
a r e  a pp l i e d by i nd i c a t i ng t o  t h e  r i ght o f  t h e  i t em t h e  i d ent i f y i ng 
f o l d e r  numb er . The f o l d e r s  a r e  then pr e p a r e d  by i n s er t i ng l o nghand 
" r i de r s " show i ng var i a b l e  quant i t i e s and mo unt i ng p l a t e  p o s i t i ons 
( b a s e d  on  the j ob s p e c i f i ca t i on r e qu i r emen t s ) i n  l i e u of the f i x e d  
quant i t i e s  and p o s i t i ons  shown . The f o ld e r s  a r e  a t t a che d t o  the 
s pe c i f i c a t i on and f o rwar d e d  to the  typ i ng s e c t i on for  h e c t ograph 
trans c r i pt i on o f  s t o ck l i s t auth o r i za t i ons . Wh e r e  s tandar d f o l d e r s  
a r e  n o t  ava i lab l e , i t ems o f  e qu i pment o r d er e d  a r e  la i d  o u t  i n  l o nghand 
and then typ e d . 
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The ma t e r i a l  s t o c k l i s t author i za t i o ns l i s t a l l  C la s s  X i t e ms o f 
apparatus  and ma t e r i a l  r e q u i r e d  by t he Wi r i ng D e p a r t me nt sp e c i f i e d  t o  
w i r e  and a s s e mb l e  the e q u i pment . The var i o us s t o r e s  and pr o duct shop s 
f ur n i s h i ng the i t e ms of ma t e r i a l  a r e  a l s o  s h own t o  the l e f t  of e a c h  
i t e m  l i s t e d . 

Aft er the s t o ck l i s t s  ar e typ e d  they are  f o rwar d e d  t o  the C entral  
O f f i c e  E q u i pment S c h e dul i ng and Sho p  L o a d i ng D e partment for  the a pp l i 
c at i on i n  h e c t o graph i nk o f  pr o du c t  shop d e l i v e r y  s c h e dul� dat e s �  a l s o  
th� W i r ing and As s emb l y  D e partment s s e l e c t i ng , and f i na l  s h i pp ing 
s ch e du l e  da t e s . 

Whe n  the manufa c tur i ng i s  c omp l e t e d  and the a s s emb l i e s  have b e en 
pas s e d  b y  the F i na l  Ins p e c t i on Department s ,  the mat er i a l  i s  de l i ve r e d  t o  the  
Mer chand i s e  n e p a r tment f o r  p a c k i ng and s h i pp ing . 

I t  i s  the func t i on o f  the Central O f f i 6 e  Equ i pment S c h e dul ing and 
Sho p  Load i ng D e p ar tment t o  l o a d  w i r e d  and a s s emb l e d  e q u i pment s ,  and s ch e du l e  
the CJ .a s s  X apparatus ar d mat e r i a l  f o r  the s e  e qu i pment s , s o  a s  t o  ma inta i n  
balan c e d  l o a d s  a n d  a n  e v 0 n  f l ow o f  pr o duc t i on i n  a l l  s h o p  de par tment s .  

W i th the  e�� ep t i on o f  the w i r i ng d e p ar tment s ,  o ur pr o du c t ' s h o p s  
ar e t o  a large d e gr e e  s e t  u p  t o  func t i on a s  s e l f- O ont a i ne d  un i t s . The y  
pur cha s e  and ma int a i n  t h e  r e qu i r e d  s t o cks  o f  r aw ma t e r i a l  and par t s ; p e r f orm 
the i r  own d e t a i l e d  shop o r d e r i ng o p e r a t i o ns ; s ch e dul i ng ,  tra c i ng of raw 
mat e r i al ,  e t c . 

SE C T I ON 4 .  SH IPP ING 

Several  w e e k s  pr i o r  t o  the s chedul e d  s h i p p i ng dat e ,  the d e l i very 
of  the  hundr e d s  o f  i t ems r e q u i r e d  f o r  the j o b w i l l  be  start e d  by the s h o p . 
Th i s  p e r i o d var i e s ,  and d e p e n d s  up on  the arrangement O f  the shop  l o a d  and 
the f a c i l i ty w i th wh i ch any of the par t i c ular i t ems are manufa c tur e d . 
Ac c o r d i ng l y ,  i t  b e c ome s the duty o f  the  Mer chand i s e  D epartment t o  pr o v i de 
warehou s e s p a c e ,  whe r e  the mat e r i a l  c an b e  a c c umulat e d  and a t o r e d  unt i l  r e 
l e a s e d  f or s h i pment . 

Up on  r e c e i p t  o f  the ma t e r i a l , the C l e r i c a l  Se ct i on o f  the Mer
chand i s e  Sh i pp ing  Depar tment marks the  D e l i very T i cke t s  t o  i nd i c a t e  whe ther  
the j o b is  a Ho l d i ng Job or a Sh ipp i ng Job . The Pa c k i ng S e c t i on o f  the War e 
hous e D epartment then pr o c e e d s  t o  p a c k  the ma t e r i a l  f o r  s h i pment . T h e  p a c k e d  
c a s e s  a r e  pr o p e r ly mark e d  w i th order  numb er , d e s t i na t i on ,  d e s cr i p t i on o f  
c ont e n t s  and w e i ght . A b o x  numb er i s  a s s i gn e d  t o  e a ch cas e and i s  a l s o  
mar k e d  o n  t h e  s h i pp ing s ummar y  f o r  t h e  part i cular i t ems . I f  the j o b i s  a 
ho l d i ng j ob ,  the  amount o f  war eho u s e  s pa c e  r e qu i r e d  i s  e s t ima t e d  and 
a s s i gn e d . Af t er b e i ng p a c ke d ,  the c a s e s  mar k e d  " Ho l d "  ar e d e l i ve r e d  by 
truck o r  trave l l i ng c rane to the a s s i gn e d  ar e a . I f  the  j o b i s  a s h i pp i ng 
j o b ,  the  p a c k e d  c a s e s  ar e d e l i v e r e d  imme d i a t e ly t o  the  sh i p p ing p l a t f orm . 

Ab out a w e e k  pr i or t o  the s ch e dul e d  sh i p p i ng da t e ,  the  Ins t a l la
t i on F i e l d S e r v i c e  D e partment i s su e s  a Sh ipp i ng Re l e a s e  f o r  the  j ob .  I f  the 
j o b  i s  t o  b e  i n s t a l l e d  i n  a new bu i l d i ng or i n  a new addi t i on t o  an  ex i s t i ng 
bui l d i ng , i t  i s  ne c e s s ary  f o r  the F i e l d Serv i c e  Depar tment t o  a s c e r t a i n  
wh e th e r  t h e  bu i l d i ng i s  c omp l e t e d  and r e ady f o r  o c c upancy b e f o r e  t h e  r e l e a s e  
i s  i s s u e d . When the R e l e a s e  i s  r e c e i ve d , t h e  Mer c hand i s e  Sh i pp i ng D e p a r t 
ment i s s ue s t yp e d  Loa d i ng Sh e e t s  on  wh i c h ar e i d ent i f i e d the var i ous p a c k e d  
c a s e s  a n d  the i r  l o c a t i ons  i n  the  war ehous e .  On t h e  d a y  o f  shi pment t h e  
c a s e s  a r e  s e l e c t e d ,  l o a d e d  and s h i p p e d  t o  the j o b . 
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S E C T I ON 5 .  INS TALL ING 

In the ca s e  of a j ob i nv o l v i ng a n e w  b u i l d i ng , the c omp J/e t i o n da t e  
o f t h e  b u i l d i ng and t h e  i n s t a l la t i on s t a r t  dat e u s ua l ly a r e  t he same . Th i s  
p e rmi t s  t he i n s t a l l e r  t o  mo ve i nt o  t h e  b u i l d i ng w i t h  h i s  f o r c e  o f  me n and t o 
pr e p a r e t h e  b u i l d i ng f o r t h e  w o r k  o f  i n s t a l lat i o n .. Pr ot e c t i o n ma t e r i a l  f o r 
wa l l s , c o l umn s , f l o or s , ha l l wa ys , s t a i r s , e nt r a n c e s , e t c . , i s- s e t  up . S pa c e  
i s a s s i gne d f o r s t o r a g e  o f  ma t e r i a l  t o  b e  r e c e iv e d , and t h e  f l o or p la n  
�r rang e me nt o f  t h e  i n i t i a l  e q u i pment i s  la i d  out . T r u c k i ng a nd h o i s t i ng o f 
ma t er i a l  i s  u s ua l ly d o n e  by  the  T e l e ph o n e  Comp any . The  i n s t a l l er c h e c k s  the 
r e c e i p t of  ma t e r i a l  by b ox and i t em numb er  w i th the  s h i pp i ng s ummar i e s  i n  
e a ch s p e c i f i c a t i on and r e p o r t s  b a c k  t o  Hawthorne  i n  r e gar d  t o  s h o r t ag e s  o r  
d e f e c t i v e  ma t er i a l . Eng i n e e r i ng que s t i o ns a r e  ra i s e d  b y  Job I n f o rma t i o n 

.Memo r anda , ( JIM ' s ) .  I n s t a l l er ' s  R e q u i s i t i on s  a r e  i s s u e d  f o r  a p par e n t  s h o r t -
ag e s . N e a r  the  e n d  o f  the  i n s t a l l a t i o n p er i o d ,  ex c e s s  ma t e r i a l  i s  r e t urne d 
t o Haw t h o r n e  b y  means o f  R e t ur n e d Go o d s  Memo randa . At th i s  t ime f i na l  
mar k e d  p r i n t s  o f  the  o f f i c e  e q u i pment , · w i r i ng l i s t ,  c ab l i ng and f l o o r  p lan 
draw i ng s  are s ent  to Hawthorne  f o r c o r r e c t i o n o f  r e c o r d s  due to i n s t a l l er ' s  
chang e s  mad e  o n  the  j o b . 

Af t e r  c omp l e t i o n ,  the  o f f i c e  e qu i pment i s  t e s t e d  and tur n e d  o ver  
t o  t h e  c us t omer for  a c c e p tan c e . 

SE C T I ON 6 .  B I LL ING 

A s h o r t  t ime p r i or t o  the s ch e dul e d  s h i p p i ng da t e  o f  a j o b , the 
D i s tr i but i ng H o u s e s ubm i t s  a B i l l i ng C o ntra c t  Pr o p o s a l  t o  t h e  T e l e ph o n e  
Company f o r  appr o va l . T h e  pr o p o s a l  c o nt a i n s , s e para t e ly ,  t h e  b i l l i ng 
e s t i ma t e s  f o r  e ng i n e e r i ng ,  e qu i pment and i n s t a l l i ng . The eng i n e e r i ng p o r 
t i on 6f t h e  b i l l i s  pr e p ar e d  t hr o ugh c o l lab o ra t i o n  b e tw e e n  t h e  Ac c o unt i ng 
D e partment , Eng i n e er i ng S e r v i c e  D e p a r tment and t h e  p ar t i cular  L i ne Eng i n e e r 
i ng D e p a r tment i nvo lve d . The b i l l f o r  ma t e r i a l  a n d  e qu i pmen t  i s  p r e p ar e d  b y  
the  Me r c hand i s e  D e par tmen t . The  i n t er e s t e d  I n s t a l la t i on H e a d quar t e r s  a r e  
r e s p on s i b l e  f o r  the a dd i t i on o f  t h e i r  p o r t i o n  o f  the  b i l l .  The  c omp l e t e  
pr o p o s a l  f i na l ly i s  f o rwar d e d  t o  t h e  D i s t r i but i ng Hous e and t h e n c e t o  the  
T e l e ph o n e  Comp any . 

The c omp l e x  e qu i pmen t  arrang ement s s u c h  a s  a r e  u s e d  i n  C e n t r a l  
O f f i c e s , s ome t i m e s r e q u i r e  chang e s  i n  t h e  p lans  d u e  t o  chang i ng t r a f f i c  
c o nd i t i o n s  and o th e r  r e qu i r eme nt s . The  expen s e  i n c ur r e d  b y  c hang e s  pr i or 
t o  the d a t e  o f  b i l l i ng ( Cu s t omer ' s  c hang e or  C . C . ) i s  i nc lud e d  i n  t h e  i n i 
t i a l  b i l l . Chang e s  the�e a f t er ( Supp l ementary author i za t i on  o r  S . A . ) a r e  
c o ns i de r e d  a s  b i l l ab l e  e x t r a s  and ar e b i l le d  s e parat e ly thr o ugh s up p l emen
tal or  f i na l b i l l i ng .  
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SE C T I ON 1 .  GENERAL DE S CR I PT I ON AND NUMBER ING 

We s t e r n  E l e c t r i c  C ompany j o b e qu i pmen t  s p e c i f i c a t i o n s  are pr e p a r e d  
t o  c o ver manu f a c tur i ng a n d  i n s t a l l i ng i n f o rma t i o n f o r  e qu i pment  f o r  a par 
t i c ular t e l e ph o n e  c entr a l  o f f i c e  i n  a c c o r dan c e  w i th the  r e qu i r ement s s e t  
f o r t h  b y  t h e  T e l e phone  c ompany . The E q u i pme nt Eng i n e er ing D e p ar tment s a r e  
r e s p o ns i b l e  f o r  the  pr e p ar a t i o n o f  the  j ob s p e c i f i c a t i ons  a n d  t h e  a s s o c i a t e d  
j o b dr aw i ng s  f r o m  wh i ch t h e  c en t r a l  o f f i ce e q u i pme nt  c a n  b e  manuf a c tur e d  and 
i n s t a l l e d . Much of t h e  i n f o rma t i o n  c o n t a i n e d  in the  j o b s p e c i f i c a t i o n s  i s  
s p e c i f i e d i n  t erms o f  s t andard draw i ng s , s u c h  a s  s p e c i f i c a t i o n draw i ng s , 
e qu i pme n t  draw i ng s  and c i r c u i t  draw i ng s . The s e  s t andard draw i ng s  ar e pr e 
par e d  and ma i nt a i n e d  b y  t h e  C e n t r a l  O f f i c e St andar d s  Eng i n e e r i ng and Dra f t 
i ng D e par tment s fr om i n f o rma t i o n and draw i ng s  o r i g i na t e d  a t  t h e  B e l l  T e l e 
pho n e  Lab o r a t o r i e s . Thu s , i n  br i e f ,  i t  may b e  s t a t e d  tha t  t h e  Lab o r a t o r i e s  
d e t e rmi n e  the  s t andar d a r r angeme n t s f o r  us e thr o ugho ut the  Sys t em ,  the  
standa r d s  Eng i ne e r i ng and Draf t i ng D e p ar tme n t s  c o nve r t  th i s  i nf orma t i o n i n t o  
s t andar d draw i ng s  ada p t e d  f o r  t h e  s h o p ' s  us e and. t h e  i n s t a l l e r ' s  us e ,  and 
the  E qu i pment Eng i n e e r i ng D e p ai' tmen t s  � the  var i o us s t andar d dr aw i n g s  t o  
me e t  the  s p e c i f i c  j o b r e qu i r ement s a s  o ut l i n e d  i n  the  T e l e ph o n e  C o mpany ' s  
o r d e r , s p e c i f i c a t i on and draw i ng s . O c c a s i o na l ly , p o r t i ons  o f  t h e  T e l e ph o n e  
c ompany ' s  r e qu i r ement s c anno t b e  f u l f i l l e d  thr o ugh the app l i c a t i o n o f  t h e  
s t andard arrangemeLt s ,  i n  wh i ch c a s e  t h e  Lab o r a t o r i e s  deve l o p  and r e c o mmend 
t h e  u s e  of  s p e c i a l arrangement s a s  r e qu i r e d . 

Job e q u i pme nt s p e c i f i c a t i o n s  ar e pr e p ar e d  o n  a l l  o r d e r s  wh i c h ar e 
eng i n e e r e d  b y  t h e  E q u i pment  D e partment s w i th t h e  e x c e p t i o n o f  c e r t a i n  m i s 
c e l l ane o u s  and s ma l l  o r d e r s whe r e  e d i t i ng i n f o rmat i o n c an b e  s h own - o n  t h e  
o r d e r  sh e e t . The o r d e r s  f o r  S t e p - b y- S t e p , Pan e l  a n d  Cr o s s b ar D i a l  E qu i p 
men t s  ar e e ng i ne e r e d  a t  Haw t h o r n e  and tho s e  f o r  L o c a l  Manua l ,  T o l l ,  Re p e a t er 
and A s s o c i a t e d  E qu i pme nt s a r e  e ng i ne e r e d  a t  Ke arny . The e q u i pment  o n  an 
o r d e r  i s  g r o up e d  in d i f f er e nt j ob s p e c i f i c a t i o n s  a c c o r d i ng to the var i o u s  
k i nd s  o f  s e c t i on s , frame s a n d  o th e r  e q u i pment r e qu i r e d . �h i s  g r o up i ng o f  
e qu i pment mus t t a k e  i n t o  a c c o unt  the  t ime r e qu i r e d  f o r manuf a c t ur i ng s o  that 
tho s e  i t ems r e q u i r i ng t h e  l o ng e r  p er i o d s  w i l l be  o r d e r e d  early e n o ugh t o  
p e rm i t s at i s f a c t o r y  d e l i ve r i e s  t o  the  i n s t a l l e r . Th e s h o p  w i r e d  e q u i pment 
o r d i nar i ly r e qu i r e s  a l o ng e r  manu f a c t ur i ng i nt e r va l  than frame s and r a c k s , 
sw i t chb o ar d  c ab l e  ( wh i c h i s  s e l e c t e d  f r o m  s t o c k and i n  s ome c a s e s  f o rme d  
and s o ld e r e d ) and m i s c e l l a n e o u s  ma t e r i a l  s u c h  a s  w i r e  and c o ndu i t .  C o n
s e quent l y  the  s p e c i f i r ra t i o n s  f o r  the  s h o p  w i r e d  e qu i pment ar e wr i t t en a s  
early i n  the eng i n e er i ng p er i o d  a s  p o s s i b l e . 

Job e q u i pment  s p e c i f i c a t i o ns  a r e  i d e n t i f i e d  b y  the  Sp e c i f i c a t i o n 
Numb er wh i ch i s  mad e  up o f  the j o b o r d e r  n umb e r  and a thr e e  d i g i t  s u f f i x . 
Th e o r d e r  numb e r  i s  a s s i gn e d  t o  the  j o b a t  the  Branch Hous e a t  the  t i me 
tha t the T e l e p h o n e  Company ' s  o r d e r , s p e c i f i c a t i o n and draw i ng s  ar e r e c e i ve d  
the r e . The  thr e e  d i g i t  s uf f i x  numb e r  i s  a s s i gn e d i n  a c c o r d an c e  w i th a 
numb e r i ng Ii}J.an e s t a b1 i s h e d  f o r  a l l  j o b s p e c i f i c a t i o n s . The f i r s t  d i g i t o f  
the s uf f i x  i nd i c a t e s  t h e  t y p e  o f  s ys t em ,  that i s  wh e th e r  the  Manua l o r  o n e  
o f  t h e  s e v e r a l  D i a l  s y s t ems , a n d  a l s o u s ua l l y  wh e t h e r  the s p e c i f i c a t i o n 
c o v e r s  n e w  o r  a dd i t i o na l e q u i pment or  m i s c e l la n e o us e q u i pment . The l a s t  two 
d i g i t s  a r e  d e t e rm i n e d  b y  the  t yp e  of e qu i pme nt o r d e r e d . The l e t t e r  H o r  K 
i mme d i a t e ly pr e c e d e s  t h e  t hr e e  d i g i t  s uf f i x  and i nd i c a t e s  whe th e r  the s p e c i 
f i c a t i o n was  wr i t t e n  a t  Hawthorne  or Kearny . 
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Examp l e s  o f  s ome o f  the  c ommon l y  us e d  s p e c i f i ca t i on d a s h  numb e r s  
ar e a s  f o l l ows : 

Manua l 

New or Mi s c . 
Add . E q p t . 
E q p t . 

- 1 0 1  
- 1 1 1  - 2 1 1  
- 1 13 - 2 1 3  
- 138  -238  

- 147 -247 
- 15 0  -250  
- 16 5  
- 16 8  

- 17 0  

- 1 92  

Sys t em 

Pane l 

New o r  M i s c . 
Add . E q p t . 
E q p t . 

-40 1 
-411  - 3 1 1  
-413 - 3 1 3  
-438 - 3 38 

-447 - 347 
-450 - 350  
-46 5 
-46 8 

-470 

-492 

Cr o s s b ar 

New .or  
Add . 
Eqpt . 

- 5 0 1  
- 5 1 1  
- 5 1 3  
- 538 · 

- 547 
- 5 5 0  
- 5 6 5  
- 5 6 8  

- 570  

-592  

Mi s c . 
Eqpt . 

-6 1 1  
- 6 13 
- 6 38 

- 647 
- 6 50 

St ep-by- S t ep 

New o r  
Add . 
Eqpt : 

- 7 0 1  
- 7 1 1  
- 7 1 3  
-738  

- 747 
. - 7 5 0  

-76 5 
- 7 6 8  

-770  

-792  

Mi s c . 
E qpt . 

- 8 1 1  
- 8 13 
- 838 

- 847 
-850  

D e s cr i p t i on 

Cab l i ng 
D . S . " A"  Swb d .  
Trunk Swb d . 
S . O .  D e s k  or 

Swb d . 
T e s t  S e t s  
L o e . T e s t  D e s k  
P ower P lant 
MDF , I DF ,  e t c . 

Frwk . 
MDF , I DF ,  e t c . 

E q p t . 
Ins ta l l i ng 

A c omp l e t e  l i s t  o f  s p e c i f i c a t i on numb e r s  i s  g iven i n  the  E q u i pment 
Eng i ne e r i ng Handb o ok ,  S e c t i on 3 1 . 

Sp e c i f i c a t i o n numb e r s  i n  the M i s c . E q p t . c o lumns ar e a s s i gne d t o  
c o ver mi s c e l lane o u s  add i t i ons o r  mo d i f i c a t i o ns t o  ex i s t i ng w i r e d  e qu i pment 
whe r e  the shop i s  not r e qu i r e d  to furn i sh new frame s , b ays , s e c t i o ns or 
w i r e d  un i t s . 

In s ome i n s t anc e s  c o n s i derab l e  quant i t i e s o f  e qu i pment are  r e -
qu i r e d  t o  b e  eng i ne er e d  and manuf a c t ur e d  i n  advanc e  o f  the r e gular s e t -up o f  
the j ob . A me th o d  s ome t i me s  us e d  f o r  such  i n s tanc e s  c o ns i s t s  o f  the o r i g i na
t i on of  an " Adva n c e  Manufa c tur e  Sp e c i f i c at i on , " wh i ch i s  a s s i gn e d  the s p e c i 
f i c a t i on dash 3 0 0 , 6 0 0 , 8 0 0  numb e r  d e p e n d i ng o n  the sys t em o r  t yp e  o f  e qu i p
ment o r d er e d . La t er whe n  the r e gular s p e c i f i c a t i o ns a r e  wr i t t e n ,  a no t e  i s  
i n c lud e d  i n  e a c h  one  a f fe c t e d  t o  i nd i c a t e the part i cular a s s o c i a t e d  i t ems i n  
the a dvanc e sp e c i f i c at i o n . 

Sp e c i f i c a t i ons  wh i ch o r d e r  e q u i pment t o  b e  manuf a c t ur e d  by the  
Aut oma t i c  E l e c tr i c  Company are a s s igned  i n  the 9 0 0  s er i es ,  such  a s  928 s p e c . 
However , non-w i r e d  Aut oma t i c  E l e c tr i c  Company e qu i pment c an b e  o r d e r e d  i n  
t h e  7 0 0  s er i e s  s p e c i f i c a t i ons  w i th a . no t e  t o  o b t a i n  the  e qu i pment fr om the 
A .  E .  Co . The M e r c hand i se Department t he ord e r s  thi s e q u i pment f r om t he 
Aut omat 1 c  E l e c t r i c  C ompany .  

SECT I ON 2 .  SPE C I F I CAT I ON CONTENT S 

In a c c o r danc e w i th the pr e s ent  e s t ab l i shed  r o ut i ne s , j o b e q u i p
ment s p e c i f i c a t i o n s  ar e typ e d  i n  two par t s , name l y ,  Se c t i on " A" and Se c t i o n 
" B " . The i n f o rma t i on c ont a i ne d  i n  e a c h  s e c t i o n  var i e s  c ons i d e r ab ly b e tw e e n  
d i f f e r ent  typ e s  o f  s p e c i f i c a t i o n s  due t o  t h e  many k i nd s  o f  e qu i pment i n
vo lve d . The de s c r i p t i on o f  a t yp i c a l  " a s s emb l y  and e q u i pment " s p e c i f i c a t i o n 
w i l l  i n c lude the ma j or d i v i s i o ns  o f  i n f o rma t i o n .  
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S e c t i on " A "  may i n c l ude t he f o l l ow i ng : 

( a ) T i t l e  of  s p e c i f i c at i on 
( b ) G e ne r a l  s t a t e ment of  e q u i pme nt c o v e r e d  
( c ) L i s t of  e ng i ne e r i ng . r e f e r e n c e  p a p e r s  
( d ) L i s t o f  d r a w i ng s , i n c lud i ng i n s t a l l e r s e q -u i pment , 

s p e c i f i ca t i on dra w i ng s , f ramework  a s s em'.) ly and  
e q u i pme nt draw i ng s , c i r c u i t  and  s c hemat i c  draw i n g s  
a n d  i n  s ome ca s e s  T e l ephone  C ompa ny ' s  dra w i ng s  

( e ) L i s t  of  i ns t a l l e r ' s  r e f e r e n c e  pap e r s  
( f ) Wi r i ng l i s t 
( g ) G e ne r a l  n ot e s  and  i n s t a l l e r ' s  n o t e s  

S e c t i on " A "  g e n e r a l l y  i s  t r a ns c r i b e d  a s  or i g i na t e d  by t h e  e ng i 
n e e r . S e c t i on " B "  howe ve r , wh i c h c ove r s  the  " Frame work and  S umma ry of  
Appara t u s " may unde r g o  c ons i de r a b l e  change  a f t e r  b e i ng wr i t t e n  by  the  e ng i 
ne e r and p r e v i ou s  t o  t r an s c r i p t i on .  Th i s  i s  due  t o  t he p r o c e s s  o f  t he S h op  
or d e r  D e p a r t me nt ' s  e d i t i ng ,  wh i c h adds  the  l i s t o f  part i a l  a s s e mb l i e s , a p 
pa r a t u s , o r  p i e c e  part s ,  t o  any i t e m wh i c h i s  s h i p p e d  a s  other  t ha n  a c om
p l e t e ly a s s e mb l e d  un i t . Thus , S e c t i on " B "  b e c ome s  n o t  only  the  e ng i ne e r ' s  
l i s t of  ma t e r i a l  r e q u i r e d  b ut a l s o  a " S h i pp i ng S ummary"  o f  the  i nd i v i dua l 
par t s  i n  t he f or m  i n  wh i c h t hey  a r e  s h i p p e d  t o  t he j ob .  The f o l l owi ng p a r a 
gra p h s  d e s c r i b e  the  var i ou s  c la s s e s  o f  i nf orma t i on a s  out l i n e d  a b o v e . 

T i t l e . The  f i r s t  page  o f  t he j ob s p e c i f i cat i o n c ont a i ns  t he o r d e r  numb e r  
a n d  s p e c i f i cat i on numb e r , da t e  of  t r a n s c r i p t i on ,  numb e r  of  pag e s i n  

S e c t i on " A " , e ng i ne e r ' s ,  che c ke r ' s  and shop  or d e r  e d i t or ' s  name o r  i n i t i a l s , 
typ e of  e q u i pment , typ e  o f  t e l eph one s y s t e m ,  the  T e l ephone C ompany , t he 
T e l e phone  C ompany ' s  a r e a  or  d i v i s i on i f  r e q ·o1 i r e d , the  o f f i c e  name , b u i l d i ng 
name and t own and s t a t e . 

Genera l . Und e r  t h i s hea d i ng i s  g i ve n  a b r i e f  d e s c r i p t i on of  the  s c op e  o f  
the  s p e c i f i c at i on .  The de s c r i pt i on i n c l ude s a l i s t o f  t he ma j or 

i t ems of e q u i pment  t o  pr o v i d e  a g e n e r a l o v e r a l l  p i c t ur e  o f  the  manufa c t ur i ng 
and i ns t a l la t i on e f f or t  r e q u i r e d . In  the  ca s e  of  t he i n s ta l l i ng s p e c i f i ca 
t i on ( -4 92 ,  � 7 92 , e t c . ) a l i st of  a l l  j ob s p e c i f i c at i ons  wr i t t e n  f or t h e  
part i c ular  b r d e r , t og e t h e r  wi t h  a c onden s e d  s t a t e ment  o f  e q u i pme nt o r  mo d i 
f i c a t i on s  c ov e r e d  b y  e a c h , i s  s h o wn und e r  " S u p p l ementary S p e c i f i c a t i ons . "  
Th i s  i nf orma t i on i s  par t i c u l a r l y  va l uab l e  t o  t h e  i n s t a l l a t i on p lanner and  t o  
the  i n s t a l l e r  i n  q � i c kly d e t e r mi n i ng the  amount o f  work i nv o l ve d . Other  
orga n i zat i ons  such  as  s c h e d u l i ng ,  c o s t  e s t i mat i ng ,  e t c . ,  f i nd t h i s l i s t 
he l p f u l  whe n  i q u i c k  che c k  o f  the  e q u i pme nt i s  r e q u i r e d . 

Eng i ne e r i ng R e f e r e n c e  Pape r s . S p e c i f i c at i ons  and  draw i n g s  a r e  l i s t e d  und e r  
t h i s head i ng f or r e f e r en c e  purp o s e s  i n  c on

ne c t i on w i t h  wor k t o  be p e r f orme d  w i t h i n  t he E q u i pment D e p a r t me nt s .  The  
T e l e phone  C ompany ' s  s p e c i f i c at i on and the we s t e r n  E l e c t r i c  C ompany ' s  f l o or 
p lan dra w i ng s h o w i ng the  l o cat i on o f  t he a s s o c i a t e d  e q u i pment a r e  u s ua l ly 
a l ways  l i s t e d . I n  s ome ca s e s  whe r e  a mi s c e l lane o u s  s p e c i f i ca t i on i s  b e i ng 
wr i t t e n and t he e q u i pme nt c on c er n e d  i s  not  c ov e r e d  by  a w i r ing l .i s t draw
i ng ,  t h e  j ob s p e c i f i cat i ons  o f  t he pr e v i o u s  a d d i t i ons ' or or i g i na l  i n s t a l la 
t i on a r e  a l s o  s h o wn . I n  t h e  i n s t a l l i ng � e c i f i c at i o n ,  t he f l o or p lan draw
i ng i s  l i s t e d  under  " Drawi ng s " r a t h e r  than unde r  " Eng i ne e r i ng Re f e r enc e 
Pa p e r s . " 

Ins t a l l er s  R e f e r e n c e  Paper s .  Dr a w i n g s  ne e d e d  b y  the  i n s t a l l e r  only  but  o n  
wh i c h s u c c e e d i ng i s s u e s wi l l  not  b e . r e q u i r e d , 

ar e l i st e d unde r  t h i s he a d i ng . The s e  dra w i ng s u s ua l ly s h o w  e x i s t i ng a r 
r angeme nt s whe r e  the  f rame work , appa r a t u s  or w i r i ng i s  t o  b e  mo d i f i e d i n  
t he f i e l d  t o  a gr e e  w i t h  o t h e r  draw i ng s . S uf f i x  "N" drawi ng s  s h o w i ng p r e s e nt 

· e q u l pment a r e  l i s t e d  und e r  t h i s head i ng . 
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Dra w i ngs . Dra w i n g s  r e q u i r e d  f or e ng i ne e r i ng and i n s t a l lat i on of  t h e  par -
t i c u l a r  e q u i pme nt a r e  l i s t e d  i n  t he j ob s p e c i f i c a t i on .  DrEw i ng s  

a r e  n o t  l i s t e d  f or ma nuf a c t ur i ng p ur p o s e s  s i n c e  t h e  s h o p  ob ta i ns t h e i r  draw
i ng numb e r s f r om t h e  s h op or de r s a n d  n o t  f r om t he j ob s p e c i f i c a t i on .  Ina s 
mu c h  a s  a l l  dra w i n g s  a r e  s ub j e ct t o  chang e s  f or var i ou s  r ea s on s  f r om t i me t o  
t i me ,  the  par t i c u la r  s t a t u s  o f  e a c h  dra w i ng i s  i dent i f i e d  b y  a n  i s s ue  numb e r . 
Thus  t he o r i g i na l  i s s u e  of a dra w i ng i s  i s s u e  numb e r  1 and s u c c e e d i ng i s s u e s  
b e c ome numb e r s  2, 3 ,  e t c . The r e f o r e , i t  i s  e s s e nt i a l , w i t h  a v e r y  f e w  e x c e p
t i on s , t ha t  t he i s s ue numb e r  of  e a c h  dra w i ng r e q u i r e d  f or t he j ob b e  p o s t e d  
i n  t h e  s p e c i f i ca t i on .  T h i s wi l l  i n s ur e  t ha t  a l l  i nt e r e s t e d  organ i za t i ons  
w i l l  work  w i t h  t h e  same i nf orma t i on and t ha t  t he drawings  wi l l  a gr e e  w i t h  
t h e  lat e s t da t a  a n d  i n f orma t i o n a va i la b l e  a t  t he t i me e ng i ne e r i ng i s  c om
p l e t e d . I n  t h i s r e s p e c t , t he C l e r i ca l  S e r v i c e  D e p a r tment p o s t s t he j ob 
o r d e r  and s p e c i f i c a t i on numb e r  i n  t he D r a w i ng I s sue  F i l e s  f or e a c h  s p e c i f i 
c a t i on dra w i ng and  c i r c u i t  drawi ng s p e c i f i e d . Th i s  i n f orma t i on . b e c ome s 
va l ua b l e  i n  c onne c t i on w i t h  C . N ' s or " C hange  N ot i c e s " a ut h or i z e d  b y  t h e  
B e l l  T e l ephone  Lab o r a t or i e s , whe n  c hange s a r e  t o  b e  ma d e  on  a l l  j ob s  a l 
r e a dy i ns t a l l e d  o r  i n  t h e  p r o c e s s  o f  manuf a c t ur e . Thu s , t hr ough t he u s e  
o f  t h e  I s s ue  F i l e s , i t  b e c ome s an  e a s y  ma t t e r  t o  d e t ermine  t h e  j ob s  t ha t  

I a r e  a f f e c t e d  by a ny part i c u lar  C hange  N o t i c e . T h e  p r op o s e d  p la n  of · p o s t i ng 
j ob wi r i ng l i s t drawi ng s  i n s t e a d  o f  j ob o r d e r  numb e r s  w i l l  f ur t he r  f a c i l i 
t a t e  t h i s  p r o c e d ur e . 

Drawing s l i s t e d  i n  t he j ob s p e c i f i ca t i on may n o t  b e  r e q u i r e d  by 
a l l  organ i za t i ons . Var i o u s  c hara c t e r s  t he r e f or e , are  p o s t e d  in  f r ont o f  
s u c h  dr awi ng s  by  t h e  eng i ne e r  or  i s s ue f i l e s  a s  r e q u i r e d . Among o t h e r  
s i gn s , t he e q ua l i ty s i gn " = " i nd i c a t e s  t ha t  t h e  dra w i ng i s  not  r e q u i r e d  b y  
t h e  i n s t a l l e r . T h e  p l u s  s i gn " + "  s h ows t ha t  t h e  drawi ng i s  n o t  r e q u i r e d  by 
t h e  T e l e p h one C ofupa ny . The  p e r c entage  s i gn "%" denot e s  t ha t  t he s p e c i f i e d 
i s s ue  of  t he dra w i ng ha d b e e n p r e v i ous ly f u r n i s h e d  t o  t h e  T e l e phone  C om
pany ' s  a r e a  f i l e . 

The  dra w i ng l i s t i s  u s ua l ly d i v i de d  i n t o f our gr o up s ; name ly ,  
I ns t a l l e r s  E q u i p ment , S p e c i f i c a t i on Dra w i ng s , Frame w o r k  A s s emb ly and E q u i p 
me nt Dra w i n g s  and C i r c u i t s .  Und e r  the  f i r s t  gr o up a r e  l i s t e d  drawi ng s r e 
q u i r e d  only  b y  t h e  i n s t a l l e r  o n  wh i c h h e  mu s t  r e c e i ve l a t e r  i s s u e s  s u c h  a s  
cab l e  c onne c t i ng d r a w i n g s  and s w i t c hb o a r d  p owe r c a b l e  draw i ng s . Und e r  t he 
s e c ond gr o up a r e  l i s t e d  t he " J " S p e c i f i c a t i on drawi ng s and  " C "  S p e c i f i c a 
t i ons  f r om wh i c h e q u i pme nt i n  t h e  j ob s p e c i f i c a t i o n i s  o r d er e d . I n  t he 
t h i r d  gr oup , the  va r i ou s  j ob and s t anda r d  f r ame wo r k , a s s e mb ly , and  e q u i pme nt 
dra w i ng s  r e q u i r e d  in t he manuf a c t ur e  and i n s t a l l a t i o n a r e  l i s t e d . Job c i r 
c u i t s ,  j ob w i r i ng l i s t s  and a l l  s t anda r d  c i r c u i t s . and a s s o c i a t e d  s c hema t i·c 
d r a w i ngs i nv o l v e d  i n  the  w i r i ng o r cab l i ng of t h e  e q u i p me nt a r e  s ho wn under 
the f o ur t h  gr oup of  draw i ngs . R o ut i ne s  are set up wher e b y  C i r c u i t  D e s c r i p 
t i on s  i f  a va i la b l e  a r e  f ur n i s h e d  f or a l l  s c he mat i c s  e x c e p t  i n  ca s e s  whe r e  
t h e  s c hema t i c  i s  ma r k e d  by t h e  e ng i n e e r  w i t h  a n  a s t e r i sk " * " a s  n ot e d . 

Drawi ngs  under  t he var i o u s  he a d i ngs  a r e  u s ua l l y l i st e d  i n  nume r i c al 
o r d e r . S u c h  an a r rangeme nt i s  or d i nar i l y p r ov i d e d  f or i n  t he l onghand sp e c i 
f i c a t i on f orm us e d  by t he  e ng i ne e r  a nd i s  o f  c ons i de r a b l e  c onve n i e n c e  i n 
c h e c k i ng drawi ng s  dur i ng t h e  p r o c e s s  o f  e ng i ne e r i ng ,  manuf a c t ur i ng and 
i n s  t a  lla t i  on . 

C e r t a i n  e q u i pment drawings  c o v e r i ng c r o s s  c onne c t i on s  and l o c a 
t i on cha r t s ,  a r e  r e q u i r e d  b y  t h e  w i r e  c h i e f  f or ma i nt e nanc e p u r p o s e s  a f t e r  
t h e  c e nt r a l  o f f i c e  i s  c ut o v e r  f or  s e r v i c e . Ina s mu c h  a s  t h e  w i r e  c h i e f  r e 
c e i v e s  dra w i ng s  l i s t e d  under c i r c u i t s  and s c hemat i c s  only , i t  i s  ne c e s sary 
f o r  the  e ng i ne e r  to  l i s t such  a d d i t i ona l e q u i p me nt drawings  und e r  t h i s head
i ng rather  t han w i t h  t h e  f rame work a s s e mb ly and e q u i p me nt dra w i ng s . I t  i s  
t h e  funct i o n o f  t h e  - 9 9  s p e c i f i c a t i on ( t ha t  i s  t he - 1 99 ,  -4 99 , � 5 9 9 , or - 7 9 9 ) t o order t he dra w i ng s  r e q u i r e d  by t h e  wi r e  c h i e f . Th i s  s p e c i f i c a t i on 
i s  p r e pa r e d  by t h e  c : e r i c a l  S e r v i c e  D e p a r tme nt f r om a s ummary of  a l l  j ob 
s p e c i f i c a t i ons o r i g i na t e d  f o r  t h e  orde r . 
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I n  s ome i ns t anc e s  i t  i s  ne c e s sary f or t he i n s t a l l e r  t o  u s e  T e l e 
ph one  C ompa ny ' s  drawi ng s . The s e  a r e  l i s t e d  under  a s e para t e  hea d i ng . A 
no t e  i s  i n c l ud e d  t o  i n s t r u c t  t he i n s t a l l e r  t o  o b t a i n  t he l i st e d  drawi ng s 
f r om the  T e l epµone  C ompa ny a t  the  t i me of  i n s t a l la t i on .  

ttount e d  t e rmi na l a s s emb l y  draw i ng s  i n  the  S t e p -by-S t e p  S y s t e m  and  
mount ed or  unmount e d  de s i gnat i o n c har t s  i n  the  Pane l S y s t e m  a r e  r e q u i r e d  f or 
ma i nt e na n c e p urp o s e s  i n  c o nne c t i on w i t h  c e r t a i n  s p e c i f i ca t i ons . A l s o ,  s p e c i 
f i cat i ons  o r d e r i ng d o ub l e  r ow f u s e  pane l s  o n  wh i c h t he f u s e s  a r e  a s s i gn e d  on 
a j ob ba s i s , r e q u i r e  t he p r eparat i on of  Fus e R e c o r d  S he e t s . The mount e d  and 
unmo unt e d  drawi n g s  a�d c ha r t s and t he r e c or d  s he e t s  and t he a s s o c i a t e d  
b i nd e r s a r e  o r de r e d  i n  t h e  a f f e c t e d  sp e c i f i c at i o n s  und e r  s u i tab l e  hea d i ng s  
p la c e d  i mme d i at e ly f o l l o w i ng t h e  drawi ng l i s t . The e d i t i ng f or t he s e  pap e r s  
t he r e a f t e r  i s  i n c l u d e d  i n  t h e  - 9 9 s p e c i f i cat i on wher e  the  mat er i a l  i s  f ur 
n i s h e d  a l ong wi t h  t he w i r e  c h i e f ' s  other  i nf orma t i on .  

Wi r i ng L i s t . Wi r i ng l i s t s  c over i ng the  w i r i ng o f  e q u i pme nt f or the  of f i c e  
a r e  norma l ly p la c e d  on dr a w i ng s . The s e  w i r ing  l i s t draw i n g s  

a r e  l i st e d  under " C i r c u i ts "  i n  t he j ob s pe c i f i ca t i on a n d  a r e  u s e d  a s  r e 
q u i r e d  b y  the  shop  and i n s t a l l e r . Whe n  t he e q u i pme nt o r d e r e d  i s  c ov e r e d  
b y  t he s t a ndard s p e c i f i c at i o n drawi ngs , t h e  s h o p  works  f r om t he s t anda r d  
draw i ng i n s t ea d  of  t he w i r i ng l i s t drawi ng . 

When  a dd i t i ons  a r e  ma de  t o  e x i s t i ng e q u i pment i nv o l v i ng new c om
p l e t e  shop  w i r e d  e q u i pme nt s ,  the  w i r i ng l i s t d r a w i ng i s  c ha ng e d  a s  r e q u i r e d . 
I n  a d d i t i on t o  t h i s , a w i r ing  l i s t i s  p l a c e d  i n  t h e  s p e c i f i cat i o n ,  l iE t i ng 
br i e f ly the  f rame s or  un i t s  adde d , wi t h  s p e c i f i c a t i on drawi ng numb e r  and  
j ob c i r c u i t  numb e r i ng ,  so  that  t h e  i n s t a l l e r  c a n  i de nt i fy t he e q u i pme nt on  
the  wi r i ng l i st drawi ng , f r om wh i c h he w i l l  i n s t a l l  the  e q u i pme nt . On a dd i 
t i on s , h owe ver , whe r e  e x i s t i ng wi r i ng i s  chang e d  o r  whe r e  wi r i ng i s  a d d e d  
t o  e x i s t i ng e q u i pme nt , a c omp l e t e  d e t a i l e d  w i r i ng l i s t i s  p l a c e d  i n  the  
sp e c i f i c at i on f o r  t he i ns t a l l e r ' s  b e nef i t , i n  a dd i t i on t o  ma k i ng t he ne c e s 
sary  c�a ng e s  on t h e  w i r i ng l i s t drawi ng . 

The  sp e c i f i cat i o n wi r i ng l i s t may c ons i s t of  s e vera l s e c t i ons  a l l  
under the  ge nera l head i ng " Wi r i ng L i s t " . The var i o u s  s e c t i ons a r e  u s e d  a s  
r e q u i r e d  t o  c ov e r  p a r t i c ular  k i nd s  o f  wi r i ng o r  c hange s t o  b e  ma d e  a s  
f o l l ows : 

( a ) 

( b ) 

( c )  

( d )  

" Wi r e d  e q u i pme nt t o  b e  p la c e d  by  t hJ i n s t a l l e r " i s  u s e d  t o  c ov e r  
br i e f ly t he add i t i on of c omp l e t e  s h o p  w i r e d  e q u i pment s a s  out 
l i ne d  i n  p r e v i o u s  paragraph . 

" L o c a l  c ab l e s  t o  b e  p la c e d  by the  i n s t a l l e r "  c ov e r s  a d d i t i ona l 
w i r i ng wh i c h i s  made up i nt o  a l o c a l  cab l e  by the  shop  t o  b e  
p la c e d  i n  p o s i t i on by t h e  i n s t a l l e r . 

" W i r i ng and appara t u s  t o  b e  p l a c e d  by t he i n s t a l l e r "  c o v e'r s  a l l  
c ha ng e s  s u c h  a s  mo d i f i ca t i on s  o f  e x i s t i ng w i r i ng , adde d wi r i ng 
t o  e x i s t i ng e q u i p ment , e t c . ,  a s  out l i ne d  i n  E q u i pment Eng i ne e r s  
Handb o ok ,  S e c t i on 43 . 

" E q u i pme nt t o  b e  r emo v e d " i s  u s e d  t o  c ov e r  t he r e mova l o f  c om
p l e t e  e q u i p me nt s s u c h  a s  f r a me s  or un i t s . 

Ge nera l N ot e s . Ge n e r a l  n o t e s  i n  t he j ob s p e c i f i ca t i on a r e . pr i ma r i ly f or 
t h e  part i c ular  i ns t r u c t i o n t o  the  shop  whe r e  a dd i t i ona l 

i nf ormat i on i s  r e q u i r e d  b eyond t hat  ava i lab l e  o n  t he sp e c i f i e d  drawing s . 
The s e  n o t e s  may a f f e c t  t he i n s t a l l e r  a l s o  i n  c a s e s  whe r e  b oth  ·t he  shop  
and i n s t a l l e r  a r e  i nv o l ve d . The n ot e s  a r e  numb e r.e d b e g i nn i ng wi t h  5 1 . 
Numb e r s  b e l ow 5 1  a r e  r e s e r v e d  f or u s e  on • j ob d r a w i ng s , and  a r e  c a l l e d  
" tla i nt e nan c e " n o t e s , and c ov e r  i n f ormat i on r e q u i r e d  b y  t h e  ma i nt e nanc e 
f or c e  of  t he T e l eph one C ompa ny . They pr o v i d e i n f ormat i on f or t h e  
i n s t a l l e r  a l s o . 
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! - 1  

G e n e r a l N o t e s  f o r t h e  I n s t a l l e r . The s e  n ot e s  c onvey s p e c i a l  i n s t r u c t i ons t o 
t h e  i n s t a l l e r  r e ga r d i ng r e q u i r e me nt s n o t  

c o v e r e d  e l s e wh e r e .  The i n s t a l l e r ' s  n o t e s  ar e i de nt i f i e d by l e t t e r s  b e g i n
n i ng w i t h  " A " / The s e  n o t e s  i n c lude  s p e c i a l  j ob i n f o r ma t i o n us e d  by  t he 
e ng i ne e r  and wh i � h may b e  u s e f u l  t o  t h e  i n s t a l l e r . 

S umma ry of Appar a t u s . Und e r  t h i s head i ng f i r s t  a p p e a r  t h e  S umma r y  N o te s 
wh i c h e xp la i n  t he me a n i ng o f  t he va r i o us symb o l s  

us e d  i n  c o nne c t i on w i t h  the  or d e r i ng o f  t he i t e ms o f  f r ame wo r k , e q u i p ment 
and a p p a ra t u s . S ome o f  t he c ommon symb o l s  a r e  S ,  A ,  R ,  and T ,  wh i c h i n
d i ca t e  r e s p e c t i v e ly : i t e ms t o  b e  s h i p p e d , i t e ms t o  b e  s h i p p e d  i n  a dva n c e ,  
i t e ms t o  b e  r e u s e d  b y  t h e  i n s t a l l e r  f r om p r e s e nt e q u i pme nt ; a nd i t e ms t o  
b e  f ur n i s h e d  by t h e  T e l e p h o n e  C ompany . Add i t i ona l symb o l s  ar e s h o wn and 
e xp la i n e d  i n  the  E q u i p me nt Eng i ne e r i ng Handb o o k ,  S e c t i on 43 , paragraph 1 7 . 
Dur i ng t h e  pr o c e s s  of S h o p  O r d e r  e d i t i ng fur t he r  symb o l s  and n ot e s  a r e  
a d d e d . 

The  S umma r y  o f  Appar a t u s  c on t a  i n s t h e  frame w o r k  i t e ms , ma j .or  
u n i t s  of  w ir e d  e q u i pme nt c o v e r e d  by  L i s t Numb e r s  i n  J-S p e c i f i c a t i on draw
i ng s  or  Gr oup Numb e r s  i n  E D - e q u i p me nt draw i ng s ; a l s o  i nd i v i d ua l p i e c e s  o f  
a p p a r a t u s , l o c a l  c ab l e s  a n d  l o c a l  p owe r cab l e s . Norma l ly ,  t h e  var i o us  
i t e ms are  l i s t e d  und e r  t he S ummary o f  Appar a t u s  i n  a l pha b e t i c a l  o r d e r  f or · 
un i f ormi t y  and f or t h e  c o nve n i e n c e  o f  t h e i nt e r e s t e d  or ga n i zat i on s . Ma j or 
un i t s  t o  b e  e q u i p p e d  a r e  f o l l owe d  by t he t e r m  " E q u i p p e d  W i t h "  and t h e n  by 
the l i s t of  ma t e r i a l  t o  be mount e d  t h e r e on by  the s h op . S i mi lar  i t e ms a r e  
c omb i ne d t o g e t h e r  s o  a s  t o  r e d u c e  t he t o t a l  numb e r  o f  i t e ms . I t e ms t o  b e  
s h i p p e d  t o  t h e  j ob a n d  mo unt e d  b y  t h e  i n s t a l l e r , howev e r , a r e  d e s i gna t e d  
" S " and a r e  s e gr e ga t e d  f r om t h o s e  i t e ms t o  b e  mount e d  by  t he s h o p . 

S E C T I ON 3 .  S P E C I F I CAT I ON APPEND I C ES 

A p p e nd i c e s  a r e  wr i t t e n t o  j ob e q u i pme nt s p e c i f i c a t i ons whe n e v e r  
i t  i s  ne c e s s a r y  t o  a d d , r e mo v e  or  c hange  a ny o f  t he i n f orma t i on or  ma t e r i a l  
o r de r e d . They a r e  p r e p a r e d  i n  a s  abbr e v i a t e d  a f or m  a s  p o s s i b l e  and s t i l l  
c onv e y  c omp l e t e  i nf o r ma t i on f o r ma k i ng t h e  c hang e s  r e q u i r e d . The t i t l e o f  
the  p a r t i c u l a r  a p p e nd i x  i s  t h e - s ame a s  the  or i g i na l  s p e c i f i c a t i o n e x c e p t  
that the  a p p e nd i x  numb e r  i s  a d d e d  t o  the  s p e c i f i c at i on numb e r . The s e  a r e  
a s s i gned nume r i c a l ly by  t h e  C l e r i c a l  S e r v i c e  D e p a r t ment at  t he t i me o f  i s s ue 
ch e c k i ng . The t i t l e  a l s o i n c lude s t he c l a s s  of the a p p e nd i x  and t h e  r e a s on 
f or  t he c hange . Ap p e nd i c e s  a r e  c la s s i f i e d i n  a c c o r danc e w i t h  the f o l l ow i ng : 

C la s s  A - Due  t o  c hang e s ma d e  by  t h e  T e l e p h one C ompany or  
D i s t r i b ut i ng H o u s e  

C la s s  B - Due  t o  e r r o r s  i n  t h e  E q u i pme nt Eng i ne e r i ng De p a r t me nt s 
C la s s  D - D u e  t o  r e q u e s t s  f r om d e p a r t me nt s w i t h i n  t he Ma nuf a c tur i ng 

D e p a r t me nt , not  t o  c o r r e c t  e ng i ne e r i ng e r r or s , but t o  
f a c i l i t a t e ma nu fa c t ur i ng or  t o  p e rm i t  u s e  of  s t o c k  or  
s tanda r d  e q u i pme nt 

C l a s s  EA - Due  t o  t he r e s u l t  o f  B e l l  Lab o r a t or i es ' d e v e l opme nt w o r k  
wh i c h i s  b f l l ab l a  t o  t he c u s t o me r . I n  g e n e r a l ,  t h e s e  
a p p e nd i c e s  a r e  i s s ue d b y  t he " C . N . "  Eng i ne e r 

C la s s  EE  - Due  t o  t h e  r e s u l t  o f  Be l l  Lab o r a t or i e s ' d e v e l opme nt 
wo·r k wh i c h i s  non-b i l lab l e . The s e  app e nd i c e s  a l s o a r e  
g e n e r a l ly i s s u e d  by  t h e  " C . N . " Eng i n � e r  

C la s s  M . - D u e  t o  i nf o r mat i o n n o t  ava i l ab l e  at  t h� t i me s p e c i f i c a 
t i on wa s wr i t t e n . (Ant i c i pa t e d  by an  " i nc omp l e t e "  
n o t e  i n  the  s p e c . )  

A p p e nd i c e s  a r e  s ome t i me s �r i g i nat e d  a f t e r  the  j ob i s  s h i p p e d , i n  
wh i c h c a s e  c omp l e t e  ma nuf a c tur i ng i n f o r mat i o n i s  sh own . T h e  c hang e s  r e 
q u i r e d  a r e  u s ua l l y expr e s s e d  i n  t e r ms o f  s t r a i ght a d d i t i o n s  r a t h e r  t han 
c hang e s  on e x i s t i ng i t ems ·. Al s o  c omp l -:i t e draw i ng i n f o r mat i o n and s h ip p i ng 
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i n s t ru c t i on s  a r e  s h own . " R e q u i s i t i o n ap p e nd i c e s " a r e  t h o s e  s o  d e s i gna t e d , 
wh i c h a r e  wr i t t e n a f t e r  a j ob i s  s h i p p e d  and o n  wh i c h " R e q u i s i t i o n "  o�  
s p e c i a l  s e r v i c e  i s  r e q � i r e d  o n  t h e  p a r t  o f  t he -F i e l d  S e r v i c e  D e p a r t me nt . 

I n  s ome c a s e s  a n  e xc e s s i ve numb e r  o f  a � p e nd i c e s  on  a p a r t i c u l a r  
s p e c i f i c a t i o n ar e r �q u i r e d  r e s ul t i ng i n  c ons i d e r a � l e  d i f f i c ul t y  i n  v e r i 
f y i ng t h e  u l t i ma t e l i s t o f  ma t e r i a l . T o  r eme dy s u c h  a c o nd i t i on ,  a da s h  
" A "  s p e c i f i c at i o n s ome t i me s  i s  i s s ue d , f o r i ns t a n c e -4 1 1 -A .  T h i s i s  a r e 
wr i t t e n  c opy o f  t h e  or i g i na l  s p e c i f i c a t i on i n c o r p o r a t i ng a l l  t he a p p e n d i x  
c hang e s up t o  t hat t i me .  The  or i g i n a l  s p e c i f i c a t i o n i s  t he n  c on s i d e r e d  
a s  b e i ng r e p l a c e d  and i s  s o  i nd i c a t e d  b y  me a n s  o f  a n  a p p e nd i x . Ad d i t i o na l  
chang e s t he r e a f t e r  a r e  ma d e  b y  a p p e nd i c e s  t o  t he da s h  "A " s p e c i f i c at i o n 
a nd n o t  t o  t he o r i g i na l  s p e c i f i c at i on .  
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w e s t e r n  E l e c t r i c  C o mp a n y , I n c . 
Haw t h o r n e  W o r k s  

T e l e p h o n e  Sy s t e m s  T r a i n i ng 
C o ur s e : E q u i pme n t  B r a n c h  Pr a c t i c e s  

P e r s o nn e l  S e r v i c e  B r a n c h  
T r a i n i ng D e p a r t m e n t  

L e s s o n N o . 4 

T O O L S  AND I NF O RMAT I ON U S E D  B Y  E QU I P�ENT ENG I NE E R S  I N  

WR I T I N G  J O B  S PE C I F I CA T I ON S  

Th i s  l e s s o n i s  i s s u e d t o  d e s c r i b e  t h e  g e n e r a l  f e a t ur e s  o f  t h e  
t o o l s  a n d  i n f o rma t i o n u s e d  b y  t h e  e q u i pm e n t  e ng i n e e r  i n  w r i t i ng j o b s p e c i 
f i c a t i o n s . T h e  ma t e r i a l  c o n t a i n e d  h e r e i n i s  t o  b e  u s e d  f o r  t r a i n i ng p ur 
p o s e s  o n l y . 

S e c t i o n 1 .  
S e c t i o n  2 .  

S e c t i o n  3 .  
S e c t i o n 4 .  
S e c t i o n 5 .  
S e c t i o n 6 .  
S e c t i o n 7 .  
S e c t i o n 8 .  

C O N T ENT S 

G e n e r a l  
S t a n d a r d S p e c i f i c a t i o n s  a n d  B e l l  
S y s t em P r a c t i c e s  
S t a n d a r d  D r a w i ng s  a n d  K e y s h e e t s  
E q u i pm e n t  D e p a r t me n t  F o r ms 
R e f e r e n c e  B o o k s  
F i l e s  � 
J o b I n f o rma t i o n 
G l o s s a r y  o f  C o mm o n l y  U s e d  T e rms 

B I BL I O GRAPHY 

B e l l  S y s t e m Pub l i c a t i o n s  
E q u i pme n t  E n g i n e e r i ng H a n d b o o k  
D i a l E q u i pm e n t  E ng i n e e r i ng Gu i d e 





SE C T I ON 1 .  GENERAL 

Due t o  t h e  c omp l e x i t y  o f  the  var i o u s  t e l e ph o n e  sys t ems us e d  
thr o ug h o ut the B e l l  Sys t em and the many organ i z a t i o n s  i nvo lve d i n  t h e  
eng i ne er i ng , manuf a c t ur e , i ns p e c t i on ,  i n s t a l la t i on and ma i nt enan c e  o f  t h e  
a s s o c i a t e d  e q u i pment , t h e  s o ur c e s  o f  i nf orma t i on r e la t i ng t o  a n y  par t i c ular 
pha s e  of  the work a r e  many and var i e d .  T o  t h e  we s t e r n  El e c tr i c  C ompany ' s  
Eq u i pment Eng i ne e r , who i s  r e s p o ns i b l e  f or t h e  p r e para t i o n  o f  the  j ob s p e 
c i f i c a t i o n s  and j ob draw i ng s  f o r  t h e  manuf a c t ur e  and i ns t a l l a t i o n o f  e qu i p
ment f o r  a par t i cular c e ntr a l  o f f i c e ,  mu ch o f  t h e  a c c umulat e d  i n f o rma t i o n 
i s o f  g r e a t  va lue and q u i t e  i nd i s p en s ab l e . Na t ura l l y ,  th i s  i n f orma t i o n i s  
h i gh l y  i nt e ns i f i e d ,  b e i ng the  r e s u l t  o f  the c omp o und e d  exp er i en c e s  o f  
tho u s and s o f  emp l o ye e s  who have had  the i r  shar e i n  b r i ng i ng t h e  s ys t em t o  
the s t a t e  o f  r e f i n emen t  that i s  i n  e f f e c t  t o da y . 

I t  may b e  a s s ume d that t h e  � r t  w i l l  c o nt i nue t o  d e v e l o p  i n  t h e  
futur e  a s  i t  has  i n  t h e  p a s t ,  a n d  w i th i t  t h e r e w i l l e v o lve new a n d  a d d i 
t i o na l s o ur c e s  o f  i nf o rma t i on f o r  the  us e o f  e ve r y  o n e  c o n c erne d . I t  i s  
lo g i c a l , ther e f o r e , that  s ome s ys t em o f  i de nt i f i c at i on and c a t a l o g i ng b e  
app l i e d  i n  o r d e r  that t h e  d e s i r e d  i n f o rma t i o n a t  any part i cular moment may 
b e  f o und w i t h o ut d i f f i c u l t y  o r  d e lay . 

The s o ur c e  o f  t h e  s t andard i nf o rma t i on us e d  b y  the E qu i pmen t  
Eng i n e er may b e  tra c e d  e i th e r  d i r e c t ly o r  i nd i r e c t ly t o  t h e  Sys t ems D e v e l o p 
me nt D e p a r tment o f  t h e  B e l l  T e l e phone  Lab o r a t o r i e s . Th i s  d e p a r tment ma i n
t a i n s  a Ma s t e r  I nd e x  o r  c entra l i z e d  r e f e r e n c e wh i ch l i s t s  the k e y  p ap e r s  i n  
th e var i o us s er i e s o f  numb e r s  us e d  f o r  ident i f y i ng e ng i ne e r i ng i n f orma t i on .  
Th e Ma s t er Index i s  a s s i gn e d  t h e  s p e c i f i c a t i on numb e r  X-64200 and i s  a va i l
ab l e  i n  the  s t an dar d s p e c i f i c a t i o n  f i l e i n  e a c h  E q u i pment Eng i ne er i ng D e 
partment . 

The s t andar d e ng i ne er i ng i n f ormat i o n  i s  pr e p a r e d  p a r t l y  i n  b u l l e t i n  
o r  s p e c i f i c a t i on f orm and p ar t ly i n  the f orm o f  draw i ng s , and c o ns i s t s  o f  
Sp e c i f i c a t i o n s , B e l l  Sys t em Pra c t i c e s  ( B . S . P . ) ,  Draw i ng s ,  Ke yshe e t s  a n d  D a t a  
Sh e e t s .  T h e  key pap e r s  o r  i nd i c e s  ment i on e d  a b o ve a f f o r d  a means  o f  i d ent i 
f y i ng i n f o rma t i o n o n  any s p e c i f i c  s ub j e c t  e i th e r  b y  numb er  o r  by t i t l e . 
The s e  k e y  p a p e r s  a r e  p r e p ar e d  i n  the  f o l low i ng f o rms : ( Se e  X- 64200 ) 

( a )  Che c k i ng L i s t s  ( AA 128 . 10 1  Mas t e r  Cite c k i ng L i s t ) 
( b ) C l a s s i f i e d  L i s t s  
( c )  Ma s t er Keysh e e t ( SD 90250-0 1 ) 
( d )  Draw i ng L i s t s  ( AA 128 . 100  s e r i e s ) 

Che c k i ng L i s t s  a r e  nume r i c a l  i nd i c e s  and C l a s s i f i e d L i s t s  a r e 
t o p i c a l  i nd i c e s . Keyshe e t s  ar e c i r c u i t l i s t s  and ar e arrang e d  t o  i nd i c a t e  
t h e  d i r e c t i o n o f  t r a f f i c  a n d  i nt er - c onne c t i on o f  c i r c u i t s hand l i ng t e l e 
phone s er v i c e . The Ma s t e r Keyshe e t  l i s t s  t h e  i n d i v i dua l keysh e e t s  a p p l y i ng 
t o  var i o us  s y s t ems o r  s ub d i v i s i o n s  t h e r e o f . Keyshe e t s  ar e p r e par e d  i n  
l e t t e r  s i z e  b u l l e t i n  f orm f o r  c o nven i e n c e i n  handl i ng . Draw i ng L i s t s  a r e  
i nd i c e s  o f  B e l l  Sys t em c i r c u i t  a n d  e qu i pment d r aw i ng s  r e c ommend e d  f o r  d i s 
tr i b ut i on and u s e . Th e c i r c u i t s  ar e i n  the SD  - f i ve d i g i t  - 0 1  s e r i e s  and 
the e q u i pment s a r e  in the E D  - f i ve d i g i t  - 01 s er i e s . The s e  i nd i c e s  a f f o r d  
a means  o f  l o c a t i ng draw i ng s  w i thout r e f er e n c e t o  o th e r  pape r s . 

SE C T I ON 2 .  STANDARD SPE C IF I CAT I ON S  AND BELL S YS TEM PRACT I CE S  

Standard s p e c i f i c a t i o n s  ar e i s s u e d  t o  pr o v i de s t andar d w o rk i ng i n 
f o rma t i o n f o r  t h a  e ng i n e e r i ng ,  i n s t a l la t i o n ,  i ns p e c t i o n and ma i n t e nan c e  
f o r c e s  o f  the  B e l l  Sys t em .  Th e s e  s p e c i f i c at i o n s  have b e e n  a s s i gn e d  i n  the 
J- , X- , KS- and in s ome c a s e s  the  C- s er i e s . R e c ent l y ,  how e v e r , a new 
s cheme of  i d e nt i f i c a t i on und e r  the  t i t l e  of  " B e l l  Sys t em Pra c t i c e s "  ha s b e e n  
ad o p t e d . The e x i s t i ng s t andar d s p e c i f i c a t i o n s  a r e  b e i ng r e p la c e d  by o r  ar e 
i n  s ome c a s e s  me r e ly b e i ng a s s i gn e d  a B e l l  Sys t em Pr a c t i c e s  numb e r  ( ab b r e 
v i a t e d  B . S . P . ) .  
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B e l l  Sys t em P r a c t i c e s  a r e  i d e nt i f i e d b y  a l e t t e r  r e p r e s e nt i ng the  
func t i o n a l  r e q u i r ement s uc h  a s  e ng i n e e r i ng ,  i n s t a l la t i o n ,  ma i n t e nanc e ,  e t c . ,  
f o l l ow e d  b y  a t hr e e  d i gi t  d i v i s i on or  s e r i e s  numb e r  r e p r e s e n t i ng a par t i c u lar 
c l a s s  of the  ma i n  f un c t i on ,  and thenc e a d e c i ma l  p o i n t  and a t hr e e  d i g i t  s e c 
t i o n numb e r  r e pr e s ent i ng t h e  s p e c i f i c  s ub j e c t . An e xamp l e  o f  t h i s  numb e r i ng 
i s  B . S . P .  S e c t i o n AA2 2 1 . 0 0 8 . 

T e c hn i c a l  i n f o rma t i o n pr e par e d  by t h e  Sys t ems D e v e l o pmen t  D e pa r t 
m e n t  i s  a s s i gn e d  i n  t h e  A ,  B ,  D a n d  AA s e r i e s  o f  B . S . P . ' s .  T h e  A s e r i e s  o f  
pr a c t i c e s  i s  d e vo t e d  t o  C e n t r a l  O f f i c e  Ma i nt en an c e  a n d  i s  i n t e n d e d  t o  r e 
p la c e  t h e  f o rmer X- 7 0 0 0 0  s e r i e s  o f  s p e c i f i c a t i o n s  c o v e r i ng r e qu i r eme n t s  and 
a d j us t i ng pr o c e dur e s , i n s t a l la t i on and ma i nt enan c e , and d e s c r i p t i o n and 
o p e r a t i o n  of a p p ar a t u s . The B s er i e s · of pra c t i c e s  c o v e r s  PBX I n s t a l l a t i o n 
and Ma i n t e nanc e .  The D s e r i e s  i s  a s s i gn e d  t o  Re c overy  and R e pa i r . The AA 
s e r i e s  i s  f o r  E qu i pment Eng i ne e r i ng i n f o rma t i o n  and w i l l b e  d e s c r i b e d  mo r e  
i n  d e t a i l  i na smu c h  a s  i t  i s  o f  pr i mary i nt er e s t  t o  t h e  E q u i pme nt Eng i n e e r . 

The AAl O O  D i v i s i o n o f' B . S . P .  ' s  c o v e r s g e n e r a l  i n f o rma t i on and i s  
s ub d i v i d e d  a s  f o l l ow s : 

AA10 1  
AA1 0 2  
AA126  
AA127  
AA128  

Sc o p e  and Ar�angement 
Plan  for I s s u i ng Pra c t i c e s  
Alphab e t i c a l  I n d i c e s  
Nume r i c a l  I n d i c e s  
Che c k i ng L i s t s  

The AA2 0 0  and AA300 D i v i s i o n s  ar e known a s  E q u i pment D e s i gn 
R e q u i r emen t s  and have b e en a s s i gn e d  t o  c la s s i f y the  " J" s e r i e s  o f  Eng i ne er 
i ng Re qu i r ement s s p e c i f i c a t i on s . Th i s  c hang e c o ns i s t s  e s s e nt i a l ly o f  a d d i ng 
B . S . P .  s e c t i o n numb e r s  t o  the  " J" s p e c i f i c a t i o n s  f o r  t h e  pur p o s e  o f  f i l i ng 
the s e  s p e c i f i c a t i o n s  i n  the i r  p r o p e r  p la c e  i n  t h e  B . S . P .  f i l e . The me t h o d  
o f  e qu i pment c o d i f i c a t i o n ,  i . e . , t h e  a s s i gnment  o f  a " J" c o d e and l i s t t o  
t h e  e qu i pment ( a s exp l a i n e d  i n  the  f o l l ow i ng S e c t i on 3 )  w i l l n o t  b e  chang e d  
b y  t h e  a s s i gnme n t  o f  a B ". S . P .  S e c t i o n numb e r . E a c h  " J" s p e c i f i c a t i o n w i l l 
c arry b o th the " J" Sp e c i f i c a t i o n  numb e r  a s  h er e t o f o r e  and the  n e w  B . S . P .  
numb er . 

The c o mb i n e d  B . S . P .  s e c t i o n s  and " J" Sp e c i f i c at i o n s  c o v e r i ng 
e q u i pmen t  d e s i gn r e q u i r eme n t s  a r e  i s s u e d  pr i ma r i ly f o r  the Manuf a c t ur i ng 
and Ins t a l l a t i o n D e par tme nt s . I n  gene r a l ,  t h e s e  s p e c i f i c a t i o n s  t i e  i n  a l l  
o f  t h e  s e pa ra t e  r e qu i r ement s a n d  o ther  i nf o rma t i o n ne c e s s ar y  f o r  t h e  manu
f a c tur e , a s s emb l y ,  t e s t i ng ,  and i n s t a l la t i on o f  the un i t  or s ys t em as a 
wh o l e . Th i s  i n c lud e s  a l l  s up p l eme ntary i n f o rmat i o n ,  a s s o c i a t e d  draw i ng s , 
an e x p l a na t i on o f  the n a t ur e  o f  the s ys t em o r  un i t  and i t s  a p p l i c a t i o n i n  
t h e  t e l e phone  p l ant . I nd i v i dua l s p e c i f i c a t i o n s  a r e  pr e par e d  f o r  t h e  var i o us 
e q u i pmen t s  wh i c h f o rm un i t s  or  l i nks in the  t r a f f i �  s cheme w i th i n  the p lant . 
Examp l e s  are  l i n e  f i n d er s , s ende r s , t e s t  d e s k s , a l arm f rame s ,  e t c . 

The " J" s er i e s  o f  numb e r i ng ha s b e en s e t up i n  o r d e r  t o  o b t a i n  an 
e a s y  me ans  of a s s o c i a t i o n b e tw e e n  the  manuf a c t ur i ng and e ng i ne e r i ng r e qu i r e 
ment s . W i th t h i s  s e r i e s  t h e  s ame b a s e  numb e r  i s  us e d  a l l  thr o ugh t h e  manu
f a c t ur i ng pr o c e s s e s  s o  t ha t  the i d ent i f y i ng numb e r s  ar e the s ame whe t h e r  
eng i ne e r i ng r e q u i r ement s ,  manu f a c t ur i ng ,  pr i c i ng o r  b i l l i ng i n f orma t i o n i s  
r e f er r e d  t o . " J" Sp e c i f i c at i o n s  w e r e  o r i g i na l ly a s s i g n e d  numb e r s  i n  t h e  
X- 6 1 000  s er i e s  f o r  the  d i a l  s ys t ems and i n  t h e  X - 6 3 0 0 0  s er i e s  f o r  t h e  manua l 
and t o l l  s ys t em s . Th e ma j o r i t y  o f  the s e  " X" s p e c i f i c a t i on s  have  s i n c e  b e en 
r e p la c e d  by " J" Sp e c i f i c a t i o n s . O th er s , who s e  s t atus  d o e s  n o t  warrant 
chang i ng ,  w i l l r ema i n  in the " X " s e r i e s . 

The f o l l ow i ng l i s t s hows the  a s s o c i a t i o n b e tw e e n  t h e  f i r s t  o r  
i d ent i fy i ng d i g i t  o f  t h e  " J" s p e c i f i c a t i o n numb e r  a n d  the B . S . P .  numb e r  i n  
t h e  AA20 0  a n d  AA30 0  s er i e s to g e ther  w i th the  t y p e  o f  e qu i pment c o v er e d . 
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" J" Sp e c i f i c a t i o n B . S . P .  
( 1 s t  d ig i t ) S e c t i on Equi pment  

J 1 AA2 10 Local Manua l 
J 2 AA220 Panel  
J 2XX50 AA240 Cro s s bar 
J 3 AA230 Step-by- S t e p  
J 5 AA350 P . B . X .  
"J 6 AA26 0 T o l l  
J 7 AA280 T e l e graph 

AA320 Stat i on 
J 8 AA36 0  Power 
J 9 AA380 Common 

The AA6 0 0  D i v i s i on of  B . S . P .  ' s  ar e known as  General  E q u i pment Re 
q u i r ement s and have b e en a s s i gn e d  t o  r e p l a c e  the  f o rmer X- 6 5 0 0 0  s er i e s  o f  
Gener a l  Eng i n e e r i ng R e q u i r ement s p e c i f i c a t i on s  . .  The s e  ar e c la s s i f i e d a s  
f o l l ow s : 

Gener a l  AA6 00  
AA6 10  
AA6 30 ) 
AA640 ) 
AA6 50 ( 
AA6 6 0 ( 

Gener a l  I n s t a l l� t l on and Manufa c tur ing R e q u i r ement s 

P e r f ormanc e  Requ i r ement s 

Insp e c t i on R e qu i r ement s 

Sp e c i f i ca t i o n s  i n  t h e  KS- 5 0 0 0 s er i e s are  i s s ued t o  c o ve r  eng i n e e r 
i ng r e qu i r ement s wh i ch mus t  b e  me t by  out s i d e s upp l i er s  i n  c o nn e c t i on w i th 
e qu i pment  wh i ch they f urn i sh t o  the We s t ern E l e c tr i c  Company . The s e  s p e c i 
f i c a t i on s  are  us e d  b y  the Mer chand i s e  and Manu f a c t ur i ng D e par tment s f o r  
o r d e r i ng ,  analyz i ng a n d  e d i t i n g  purp o s e s  and b y  t h e  I n s pe c t i on Depar tment 
for che c k i ng pur p o s e s . 

" C " Sp e c i f i c a t i ons  w e r e  us e d  extens i v e ly f o r  s t anda r d  e q u i pment s 
pr e v i o us t o  the a dvent o f  the  c o d1 f 1 c a t 1 on p lan  a s  c overed by the pr e s ent 
" J" Spe c i f i c a t i o n s . W i th a f ew ex c e p t i o ns , whe r e  t h e  s tatus of the  e qu i p
ment  d o e s  no t warrant a chang e , the  old  s er i e s  of  " C " Spe c i f i c a t i ons  have 
b e en ent i r e ly r e p la c e d  by  the new s er i e s of " J" Sp e c i f i cat i ons  �r by s tand
ar d e q u i pment dr aw i ng s  in the E D- s er i e s . Numb er i ng c ons i s t s  of the  t hr e e  
d i g i t  d a s h  numb e r  o f  t h e  s p e c i f i c at i on i n  wtrl c h  t h e  e qu i pment l s  usua lly  
o r d e r e d  and  a two d 1 g 1 t  suf f i x  0 1  t o  9 9 , Examp l e : C-474- 14 . 

" D " Sp e c i f i c a t i ons  c o ver s p e c i a l  a p p aratus  wh i ch l s  d e s i gn e d  t o . 
c a r e  f or c ond i t i ons wh i ch cann o t  b e  c o ver e d  b y  ex i s t i ng s t andar d apparatus . 
Wh enever the eng in e e r  s p e c i f i e s  " D " Sp e c i f i c a t i o n a p p aratus i n  a j ob e q u i p 
ment s p e c i f i ca t i on ,  h e  s h o u l d  che ck  t h e  " D " Sp e c 1 f  1 c a t 1 on t o  d e t erm i n e  
whe t h e r  a n  apparatus c o d e numb e r  h a d  b e en a s s i gne d . In the l a t t e r  c a s e ,  
the  c o de numb e r  would b e. s p e c i f i e d i n  p la c e  o f  the " D " Sp e c i f i c a t i on numb e r . 
In s ome c a s e s  the  eng i ne er may r eque s t  a new " D " S p e c i f i ca t i on f o r  j o b c o n
d 1  t 1 on s  n o t  pr o p e r ly f i l l e d  b y  e x i s t i ng appara t u s . 

Some o f  the k e y  pa p er s , l i s t e d  i n  t h e  Ma s t er Index , f o r  s tandard 
s p e c i f i c a t i ons  of par t i c ular i nt er e s t  t o  the e qu i pment eng i n e e r  ar e a� 
f o l l ows : 

Che c k i ng L i s t s  

AA128 . 002  - Equ i pment De s i gn Re qu i r eme nt s ( J Sp e c 1 f 1 c a t 1 ons ) 
AA128 . 00 6  - G e ne ra l  E qu i pment R e q u i r ement s ( X-6 5000 Sp e c i f i c a t i on s ) 

C l a s s i f i e d  L i s t s  

J-3 9206  - St e p- b y- S t e p  O f f i c e  Eng i ne e r i ng R e q u i r ement s 
X-6 1400 - Pane l O f f i c e  (Bat . on C . O .  R e lay ) Eng i ne e r i ng R e qu i r ement s 
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SECT I ON 3 .  STANDARD DRAW ING S  AND KEYSHEET S  

St andard draw i ng s  us e d  by t h e  E q u i pment eng i n e e r  a r e  org i na t e d  b y  
the Sys t ems Deve l o pment D e partment o f  the B e l l  T e l e phone Lab o r a t o r i e s  a n d  by 
the S t andar d s  Eng i n e e r i ng and Dra f t i ng D e par tment s of  the  We s t ern E l e c tr i c  
Company . Under  the  pr e s ent r o ut i ne s , the s t andard draw ing s  i s s u e d  b y  the 
l a t t er d e p ar tment s norma l ly are ba s e d  o n  inf orma t i o n r e c e i ve d  from the 
Lab o r at or i e s  i n  the f orm of  s p e c i f i c a t i ons  and draw i ng s . Th i s  r e l� t i o n 
b e tw e e n  the two o r g an i z a t i ons  i s  d e s cr i b e d  i n  d e t a i l  i n  the f o l l ow i ng para
graphs . . 

Equ i pment C o d e s . The Lab o ra t o r i e s  a s s i gn e q u i pment c o d e s  t o  tho s e  i t ems o f  
e qu i pment wh i ch a r e  us e d  r e p e a t e dly o n  d i f f er ent o r d e r s . 

The c o de s  and the  a s s o c i a t e d  i n f orma t i on a r e  p r e p a r e d  i n  o r d e r  t o  avo i d  the 
exp e n s e  of  dup l i c a t i ng the manufa c tur i ng i n f orma t i on for i dent i c a l  e q u i pment 
o n  e a ch i nd i v i dua l o r d e r  and to avo i d  var i a t i o n s  i n  d e s ign wh i ch w o u l d  o c c ur 
i f  e ng i n e e r i ng wa s p e r f o rme d i n  d e t a i l  o n  e a ch o r d e r . Un i t s  o f  e q u i pment ar e 
c o d e d  by the Lab o ra t o r i e s  i n  t e rms o f  " J" s p e c i f i c at i ons and a s s o c i at e d  c o de 
l e t t e r s  and l i s t  numb e r s . The " J" s p e c i f i c a t i on c ov e r s  c er t a i n p o r t i ons  or  
typ e s  o f  c entral o f f i c e  e qu ipment and  the i nd i v i dua l c o de s  c o ver  t h e  var i o us 
sub d i v i s i o ns , sma l l er un i t s  and par t s . ·  I n  c a s e  of chang e s  o r  i mpr o v ement s 
i n  d e s i gn ,  the c o d e  numb e r  a s s i gn e d  f o r  a part i c ular un i t  o f  e qu i pment r e -
ma i n s  the s ame a s  l ong a s  the new e qu i pment c a n  b e  us e d  i n t e r chang e a b l y  w i th 
that wh i ch the c o d e  numb e r  o r i g i na l l y  c o ver e d . I f  the  de s i gn und e rg o e s  
r a d i c a l  chang e s  o r  i f  a n  ent i r e ly new de s i gn i s  deve l o p e d  s o  that i t  i s  no t 
i n t e r chang e a b l e  w i th the o l d ,  the Lab o ra t or i e s a s s i gn a new c o d e  numb e r . 
The " J" s p e c i f i c a t i ons  a r e  i s s u e d  by the Lab o r a t o r i e s  i n  bul l e t i n  f o rm .  

" J" S p e c i f i c at i o n Draw i ngs . From the Lab o r a t o r i e s ' s p e c i f i c a t i ons , the 
W e s t ern E l e c tr i c  Company prepar e s  " J" s p e c i f  i 

c a t i on draw i ng s  f o r  manu f a c tur i ng and i n s t a l la t i on purp o s e s . The s e  draw i n g s  
h a v e  t h e  s ame s p e c i f i c a t i on a n d  c o de  numb e r s  a s  a r e  a s s igned  by the  Lab o r a 
t o r i e s b u t  i n  add i t i o n h a v e  a dash numb e r  wh i ch i nd i c a t e s  t h e  s e r i a l  numb e r  
o f  t h e  draw i ng . Th i s  numb e r  i s  a d d e d  s i n c e  i t  i s  s ome t ime s ne c e s s ary  t o  
r e p l a c e  t h e  draw i n g s  a n d  y e t  r e t a i n  t h e  s ame " J" s p e c i f i c a t i on numb er . Th i s  
i s  done  whe n  chang e s  i n  d e s i gn a r e  ma de  b y  the  Lab or a t o r i e s  and the  c o de 
numb e r  r ema i ns the  s ame . I t  i s  d e s i r a b l e  i n  s u c h  c a s e s  t o  r e t a i n  a r.e c o r d  
o f  the e qu i pment a s  i t  w a s  furn i sh e d  o n  j ob s  i n  a c c o r danc e · w i th the  o r i g ina l 
d e s i gn . A s e c o nd manufa c t ur i ng draw i ng , there f o r e , i s  mad e  f o r  t h e  chang e d  
d e s ign t o  b e  us e d  o n  s ub s e quent o r d e r s . S e p ar a t e s p e c i f i c a t i on draw i ng s  a r e  
pr e p a r e d  f o r  e a c h  c o de numb er b e ar i ng a d i f f e r ent  c o de l e t t e r . F o r  i n s tanc e ,  
the  c o de  a s s i gn e d  b y  the Lab o r a t or i e s  t o  a par t i cular typ e  o f  e q u i pment may 
b e  the " J" s p e c i f i c a t i on numb e r  p lus the c o d e  l e t t e r s  A l i s t 1 ,  B l i s t 1 
and B l i s t  2 .  The c o rr e s pond i ng manuf a c tur i ng draw i ngs  o n  the  o r i g i na l  
d e s i gn would  c ons i s t  o f  two draw i ng s  numb e r e d  a s  f o l lows : The " J" s p e c i f i 
c a t i on A- 1 order i ng l i s t  1 and the " J" s p e c i f i c a t i on B - 1  o r d e r i ng l i s t s  1 
and 2 .  Sub s e quent new d e s i gns would  b e  numb e r e d  A- 2 ,  B-2 , A- 3 ,  B - 3 , e t c . 
C e r t a i n  e qu i pme nt f e atur e s  wh i ch a r e . o p t i o n a l  o r  quant i t i e s  wh i ch ar e var i 
ab l e  t o  me e t  the T e l ephone  Company ' s  r e q u i r ement s o n  s p e c i f i c  j ob s , cann o t  
b e  i n c lude d  in  the  f i x e d  c o d e . Ther e f or e ,  l e t t er e d  l i s t s  ( wh i ch a r e  n o t  
r e g a r d e d  a s  c o d e s ) ar e shown on  t h e  manufa c t ur i ng draw ing s  f o r  s u c h  i t ems . 

An examp l e  o f  the  s c heme o f  numb e r i ng emp l oyed  i n  the E q u i pment 
Co d i ng P lan is as f o l l ow s : 
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� e l l  T e l e phone  Lab o r a t o r i e s ' Numb e r  

J27602A L i s t  1 

We s t ern E l e c tr i c  C ompany ' s  Numb e r  

J27 6 02A-4 L i s t  1 

I nd i c a t e s  type o f  e qu i p 
ment s u c h  a s  Manua l ,  
Pane l ,  e t c . 

A s s i gn e d  a s  out l i ne d  
under S e c t i on 2 above . 

.� . 

Job s p e c i f i c at i o n dash J-
numb e r  i n  which e qu i p- ·--------------' 

ment i s  usua l ly o r de r e d  

All ows f l ex i b i l i ty i n  ]=As s i gn e d  0 1  t o  9 9
' 

a s s i gn i ng s ub s e quent As s i gn e d  A t o  Z ,  
s p e c i f i c a t i on and c o d e  AA t o  ZA , f---��� 
numb e r s . e t c . 

Featur e s  o f  a " J" s p e c i f i c at i o n draw i ng a r e  the 
framework and apparatus l i s t ,  draw i ng tab le , w i r i ng l i s t ,  
manuf a c t ur i ng purp o s e s , i n f orma t i o n n o t  f o r  manufa c t ur i ng 
and e qu i pment and numb e r i ng ske t ch e s . 

As s i gn e d  t o  
d e f i n i t e  un i t  
o r  group o f  
e qu i pment . 

As s i gn e d  1 t o  9 .  
Al l ows  f l ex i b i l
i t y i n  a s s i gn i ng 
s p e c i f i c a t i o n 
manu f a c tur i ng 
draw i ng numb e r s . 

t i t l e  and numb e r , 
inf orma t i o n f o r  
pur p o s e s , " Ta b l e  A "  

The t i t l e  g i ve s  a br i e f  d e s cr i p t i o n o f  t h e  e qu i pment and t h e  numb er 
s e rve s to  i dent i f y the draw i ng . 

The framework and appara tus l i s t  o r d e r s  the  framework , l o c a l  c ab l e  
and a l l  o f  the a p paratus f o r  c i r c u i t s  that a r e  t o  b e  e qu i p p e d . I t  usua l ly 
c o ns i s t s  o f  s ev e r a l  l i s t s  wh i c h pr o v i de  f o r  a s e l e c t i on o f  c i r c u i t  f e a t ur e s  
t o  me e t  the var i o us t r a f f i c  r e qu i r ement s o f  t h e  t e l e phone  c ompan i e s . Symb o l s  
ar e us e d  i n  the apparatus  l i s t t o  c a l l  a t t ent i on t o  part i c ular manufa c t ur i ng 
and sh i p p i ng r e qu i r ement s a s  exp la i n e d  i n  no t e s  unde r  i nf orma t i on f o r  manu
f a c t ur i ng purp o s e s . In  s ome c a s e s  a l i s t  i s  d i v i d e d  i nt o  par t s  1 and 2 .  The 
part  1 p o r t i on o r d e r s  a l l  e qu i pment that r ema i�s unc hang e d  when  e q u i pment o f  
o t h e r  l i s t s  i s  a l s o  furn i she d . Part 2 c o ver s  that p o r t i o n  wh i ch may b e  
chang e d  b y  s uppl ementary l i s t s . Th i s  d i v i s i on i s  ma d e  f o r  the c onve n i en c e  
i n  p la c i ng o r d e r s o n  t h e  s h o p . 

A l l  g e neral  draw i ng s  o ther than c i r c u i t s  a r e  l i s t e d  f o r  manufa c t ur
i ng and i n s t a l l i ng purp o s e s  i n  the  draw i ng tab l e . The s e  draw i ng s  usua l ly 
c o ver f r amew ork , e q u i pment and p ar t i a l  a s s emb l i e s . Dr aw i ngs  i n  t h i s t ab l e  
r e qu i r e d  b y  the i n s t a l l e r  a r e  l i s t e d  i n  the j o b e qu i pment s p e c i f i c a t i o n .  

The w i r i ng l i s t  s p e c i f i e s  a l l  c i r c u i t s  tha t are  t o  b e  w i r e d  i n  the 
l o c a l  c a b l e  and i nd i c a t e s  the c i r c u i t s  wh i ch are e qu i pp e d  i n  all c a s e s  and 
tho s e  wh i ch are to be e qu i p p e d  to me e t  the  ne e d s  of the T e l e phone Company . 
Th i s  lat t e r  type i s  s p e c i f i e d a s  " w i r e d  only"  o n  the  " J" s p e c i f i c a t i on but 
is shown e q u i p p e d  a s  r e q u i r e d  o n  the j ob w i r i ng l i s t  and i n  the j o b s p e c i f i 
c a t i on . . I n  o r d e r  that the  j ob w i r i ng l i s t  w i l l  c omp l e t e ly c o v e r  a l l  w i r i ng 
a s  i t  i s  i n s t a l l e d  on  the  j o b ,  the  " J" s p e c i f i c a t i on w i r i ng l i s t s  us e d  ar e 
dup l i c a t e d  o rt  the j ob w i r i ng l i s t  draw i ng . 

The no t e s  und e r  i n f o rma t i o n f o r  manuf a c t ur i ng pur p o s e s  c o nv e y  i n
s t r uc t i o n s  t o  the shop  and i ns t a l l er . 

I n f o rma t i on n o t  f o r  manu f a c t ur i ng p ur p o s e s  c o ve r s  eng i ne er i ng 
no t e s  and i n f o rma t i on f o r  o r d e r i ng the e qu i pment t o  s u i t  the j ob c o nd i t i o ns . 
The s e  no t e s  usua l ly r e f er t o  " Tab l e  A , " wh i ch c o ve r s  t h e  f eatur e s , e q u i p
ment and c i r c ui t f i gur e s  a s s o c i a t e d  w i th e a c h  numb e r e d  and l e t t e r e d  l i s t  
c o nt a i n e d  o n  the draw i ng . 
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Equi pment and numb e r i ng ske t ch e s  show  the arrang eme nt o f  the  
e q u i pment , func t i onal d e s i gnat i ons and numb e r i ng i n f o rmat i o n .  Some d e s i g 
nat i o ns are  shown f o r  w i r i ng i n f o rma t i o n only wh i l e o thers  a r e  t o  b e  s t amp e d 
on the e qu i pment . The l o c a t i o n o f  the l o c a l  c a b l e  w i th r e s p e c t  t o  t h e  
e qu ipment i s  shown in  c a s e s  wh e r e  i t  can b e  c o v e r e d  w i thout mak i ng t h e  . 
e q u i pme nt ske t ch t o o  d i f f i cult  t o  r e a d . O t h e rw i s e  the  l o c a l  cab l e  p la n  i s  
shown o n  a s e parate  draw i ng . 

St andar d C i r c u i t  and Equ i pment Draw i ng s . St andard draw i ng s ar e numb e r e d  i n  
a c c o r danc e w i th a p lan , wh i c h ,  i n  

a dd i t i on t o  b e i ng a me ans o f  i dent i f i c at i o n ,  i nd i c a t e s  the k i nd o f  e q u i pme n t  
i nvo lve d . The We s t ern E l e c t r i c  Company ' s  draw i ng s  ma d e  f r o m  t h e  Lab o r a 
t o r i e s ' draw i ngs  ar e numb e r e d  s i mi lar ly , s o  a s  t o  b e  r e ad i ly i d ent i f i e d w i th 
the c orr e s p o nd i ng Lab o r a t o r i e s ' draw i ng s . The s e  numb e r s  norma l l y  c o ns i s t  o f  
a two o r  a one l e t t e r  pr e f i x  wh i ch i nd i c at e s  t h e  typ e o f  draw i ng ,  a f i ve 
d i g i t  b a s e  numb er  wh i c h i nd i c a t e s  the type  of s ys t em and a two d i g i t  s uf f i x  
wh i ch i s  us e d  a s  a s e r i a l  numb er . Some o f  the  f-ormer p lans o f  numb e r i ng 
us i ng a s i x d i g i t  bas e numb e r  w i thout a suf f i x  a r e  i n  e f f e c t  t o  a sma l l  
d e gr e e  at  the pr e s ent t i me . 

The f o l l ow i ng examp l e s  i l lus t r a t e  the  c ommon numb e r i ng p lans  f o r 
s t andard draw i ngs  i s s u e d  b y  the var i o us organ i z a t i o n s . 

B e l l  T e l e phone  Lab o r a t o r i e s ' Numb e r  

Schema t i c  Draw i ngs  SD - 2 12 2 5 - 0 1  
C i r c u i t  D e s c r i p t i ons CD - 2 1 2 2 5 - 0 1  
Equ i pment Draw i ngs ED  - 2 0 3 0 0 - 0 1  

1Egu i pment Explanat i ons1 EE - 2 0 3 0 0 -�0 l  

Pr e f ix- Ind i
1
c a t e s  type o f  draw i ng ______ T__. 

" 
Ba s e  Numb e r - Ind i c a t e s type  o f  e qu i pment t-------� 

Ser i a l  Suf f i x  
0 1  t o  0 9  

As s i gn e d  a s  f o l l ows : 

Manua l 
Pan e l  
Cr o s sbar 
St e p -by- S t e p  

T o l l  

PBX 
Stat i on 
Te l e g . 
Power 
Commo n 

1 0 0 0 0  t o  1 9 9 9 9  
2 0 0 0 0  t o  249 9 9  
2 5 0 0 0  t o  2 9 9 9 9  
3 0 0 0 0  t o  3 9 9 9 9  

( 6 0 0 0 0  t o  6 49 9 9  
( 6 7 0 0 0  t o  6 8 9 9 9  

6 50 0 0  t o  6 6 9 9 9  
6 9 0 0 0  t o  6 9 9 9 9  
7 0 0 0 0  t o  7 9 9 9 9  
8 0 0 0 0  t o  8 9 9 9 9  
9 0 0 0 0  t o  9 9 9 9 9  

,.....P l ant Af f e c t e d  

Kearny 
Hawthorne  
Hawtho r n e  
Hawth o r n e  

,___ __________ ___, Kearny 
Ke arny 
Haw . & Kearny 
Haw . & Ke arny 
Kearny 
Haw . & Ke arny 
Haw . & Kearny 

W e s t ern E l e c tr i c  Company ' s  Numb e r  

W i r i ng d i agrams ( c i r c u i t  draw i ng s ) 
W i r i ng r e c o r d s  
So l der ing r e c ords  

T-21225 - 12 
WRT-2 1225 - 12 

-
��������

�
�
SRT-

J
2 1225 - 12 

Pr e f ix- Ind i c a t e s  typ e  of  draw i ng _J 
Be l l  Lab orat or i e s ' Ba s e  Numb er  -

J Same a s  c o rr e s pond i ng S D - drg . no . 

Two d i g i t  suf f ix- 1 1  t o  2 9  a s s i gn e d  at  Hawth o r n e , � 
30 t o  9 9  a s s i gned  at  Ke arny , ·  e x c e p t  2 0 0 0 0  and 
30000 s er i e s  i n  wh i ch Hawthorne a s s i gns 11  to  9 9  
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We s t e r n  E l e c tr i c  Company ' s  Numb e r  

Equ i pment , Framework & Cab l e  P lan Dwg s . ,ED-20300152 

Be l l Lab o r a t o r i e s ' Pr e f i x  & Ba s e  Numb e r ����������J 
Two d i g i t  s uf f i x - a s s i gn e d  a s  f o l lows : 

suf f i x 

i o  to 29  
30 t o  49  
5 0 t o  6 9  
70 t o  B9 

Fully P i e c e  Gr o u p s  on  c o r r e s p ond i ng 
Par t e d  B e l l  Lab . Dwg . 

No 
No 
Ye s 
Ye s 

No 
Ye s 
No 
Ye s 

We s tern E l e c tr i c  Company ' s  Dwg s . 
no t mad e  f r om Lab s . Dwgs . 

Equ i pment , Framework & Cab l e  P lan Dwg s . H:.. 574- 135  

* Ba s e  Numb e r-As s i gn e d  a s  f o l lows : 
Manua l H-200 t o  2 9 9  
Pan e l  H- 5 0 0  t o  5 9 0 ' 
Cr o s s b a r  H- 5 9 1  t o  5 9 9  
s t e p-by- St e p  H- 9 0 0  t o  9 9 9  

S e r i a l  Numb e r  
0 0 1  t o  0 9 9  f o r  

�-� i nforma t i on dwg s . 
100  t o  9 9 9  f o r  
Manufa c t ur i ng Dwg s . 

* No t e : S e e E qu i pment Eng i n e e r i ng Handb o o k  S e c t i on 3 1 , Paragraph 4 . 23 f o r  
d e t a i l e d  a s s i gnme nt s , 

B e l l  Lab s . S i x  d i g i t  Schemat i c s 
Me tho d  o f  Op erat i on She e t s  
Corr e s p ond i ng W .  E .  C o . Dwg s . 

As s i gn e d  i n  f o l l o w i ng s er i e s : 
Std . Lo c a l  Cab l e s  Runn i ng L i s t  
Mi s c . Pan e l  C i r c u i t s  

O l d e r  Numb e r i ng P l ans 

E S-240252 
CD-or  B T-240252 

T-5146 0 2  

Mi s c . Pan e l  Frwk . & Eqpt  • . 

Mi s c . SxS Frwk . & E q p t . 
Mi s c . sx s C i r c u i t s  

T-493000 
T- 5 1400 0 
T - 5 1 6 0 0 0  
T-53000 0  
T-6 16 0 0 0  1------------' 

Kearny Lo e .  Cab l e s ,  Frwk . 
Eqpt . & C f r cu i t s  

Mi s c . cr o s s b ar C i r c u i t s  

T-620000  
t o  T-6349 9 9  

T-52000 0 

Mi s c e l lane o us Draw i ng s  

Standard L o c a l  Cab l e  De s i gn Dwg s . L C-9 7 6 - 0 0 1  

· 

Y
S e r i a l  Pr e f ix- Ind i c at e s  typ e  o f  draw i ng �-----_J� 

Ind i c a t e s  t yp e  o f  
Manua l 
Pan e l  
Cr o s sbar 
S t e p-by- St e p  
Common 

e qu i pment 
2 
4 
5 
7 
9 

Jo b s p e c 1 f i c at 1 o n dash numb e r  i n  wh i ch 
e qu i pment i s  usua l ly o r d e r e d  exc e p t  i n 1--���� 
the Manual e qu i pment s 
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Mi s c e l la n e o u s  Dr aw i ng s  ( C o n t i nu e d ) 
P i e c e  Part Draw i ng s  

As s i gn e d  a s  f o l l ow s : J Hawthorne  420 0 0 0  t o  449 9 9 9  
Kearny 40 9 0 0 0  t o  4 1 9 9 9 9  

E q u i pmen t  " A" Dwg s . A- 1 1 0 1 0 5  

E D - Draw i ng E q u i pme n t  C o d e s . C e r t a i n  i t ems o f  e q u i pme nt , s u c h  a s  c a b l e  t urn-
i ng s e c t i o n s , ma i n  d i s t r i but i ng f r ame s ,  and 

w i r e d  un i t s  i nv o l v i ng o n l y  one  c i r c u i t  draw i ng ,  ar e c o d e d  w i th a n  E D -a s s emb ly 
draw i ng numb e r  rather  than w i th a " J " s p e c i f i c a t i o n c o d e . The g r o up numb e r  
o n  t h e  E D - a s s emb ly draw i ng i s  c o ns i d e r e d  a s  a . p a r t  o f  t h e  c o d e  and mu s t  
a gr e e  i n  e ve r y  c a s e  w i th t h e  g r o up numb e r  a s s i g�e d b y  the Lab o r a t o r i e s  o n  
the  c o rr e s p o n d i ng E D - d a s h  0 1  draw i ng . I n  t h e  c a s e o f  w i r e d  un i t s the  B e l l  
Lab o r a t o r i e s ' S D - d a s h  0 1  c i r c u i t draw i ng and E D - d a s h  0 1  e qu i pment draw i ng 
w i l l h a v e  the  s ame b a s e  numb er . The W e s t er n  E l.e c tr i c  C ompany .' s e q u i pment 
and c i r c u i t  i n f o rma t i o n  in  s uc h  c a s e s  i s  o f t en p la c e d  o n  the  o n e  draw i ng ,  
that i s ,  the ED- dr aw i ng . An examp l e  o f  th i s  pr o c e dur e i s  the S t e p -b y- S t e p  
Se l e c t o r Sw i t c h c i r c u i t and e q u i pmen t  a s  f o l l ows : 

C i r c u i t  
E q u i pme n t  

Lab o r a t or i e s  Dwgs . 

S D - 3 0 20 0 - 0 1  
E D-3020 0 - 02 

C o rr e s p on d ing W . E . C o .  Dwg . 

Ckt . & E q pt . E D - 3 0 2 0 0 - 33 

ED- Draw i ngs and EE-Equ ipmen t  Explana t i on s . Lab o r a t o r i e s ' E D - draw i ng s  c o ve r -
i ng f r amework a s s emb l i e s , f r am e 

work d e t a i l s , e q u i pment  arrang ement s ,  w i r i ng p la n s  and cab l i ng p la n s  m a y  b e  
us e d  d i r e c t ly i n  many c a s e s  b y  the e qu i pmen t  e ng i n e e r , sho p ,  o ut s i d e s up p l i e r 
and t h e  i n s t a l l er . G e n e r a l l y ,  how e v e r , t h e  W e s t er n  E l e c t r i c  Company pr e 
p ar e s  c o rr e s p o n d i ng E D - draw i ng s  f o r  t h e  s h o p  a n d  i n s t a l le r , e s p e c i a l ly wher e  
fr amew o r k  a s s emb l i e s  ar e c o v e r e d . The s e  draw i ng s  a r e  numb e r e d  a s  o ut l i n e d  
i n  t h e  e xamp l e s  shown ab o v e . 

The e s s en t i a l  par t s  o f  a Fr amewo r k  A s s emb l y  draw i ng a s  p r e p ar e d  b y  
the  We s t e rn E l e c t r i c  C o mpany , a r e  the  v i ews , s how i ng the  mann er  i n  wh i ch a l l  
par t s  s h o u l d  b e  a s s e mb l e d ,  a n d  the s t o ck l i s t , wh i c h o r d e r s  the  ma t e r i a l  and  ) 
d e t a i l s n e c e s s a r y  t o  t h e  a s s emb ly .  The framework c o v e r e d  may b e  e i th e r  
me t a l  o r  wo o d  or  a c omb i na t i o n  o f  b o th . Th e a s s emb l y  v i ew s  ar e l im i t e d  i n  
numb e r  t o  tho s e  a c t ua l ly r e qu i r e d  t o  show manuf a c t ur i ng and i ns t a l l i ng i n
f o rma t i o n wh i ch c a nn o t  b e  g i ve n  i n  n o t e s . I n  s ome c a s e s  i nd i v i dua l par t s  
ar e s h own i n  c omp l e t e  d e t a i l  i n  the  a s s emb l y  v i ew s . More  o f t e n ,  h o w e v e r , 
s e para t e  ske t che s a r e  us e d  t o  show the  d e s i gn o f  d e t a i l s . The s e  s k et che s may 
be s h own o n  the a s s e mb ly draw i ng or on  s up p l ementary d e ta i l  or  p i e c e - pa r t  
draw i ng s . Whe r e  d imen s i on s  o f  c er t a i n  p ar t s  v a r y  f or e a c h  gr o up , a l e t t e r e d  
d i me n s i o n  i s  shown i n  t h e  a s s e mb ly v i ew and a tab l e  o f  the var i a b l e  d i men
s i on s  i s  p la c e d  o n  t h e  draw i ng . 

The s t o c kl i s t  c o n s i s t s  o f  o n e  or  mo r e  g r o u p s  wh i c h o r d e r  t h e  
ma t e r i a l  f o r  a c omp l e t e  framework a s s emb ly o r  a p o r t i on ther e o f . S e v e r a l  
g r o up s  may b e  r e q u i r e d  f or d i f f e r e n t  arrang e me n t s o f  e qu i pme nt . S up p l emen
tary f r amework f e a t ur e s  may be o r d e r e d  in a dd i t i o n a l  group s . The g r o up 
c o lumn s i gn i f i e s the  q uant i t i e s  o f  e a c h  o f  t he var i o us par t s .  O t h e r  c o lumns 
i n d i c a t e  the P i e c e  o r  D e t a i l  numb e r , the  d e s cr i p t i o n ,  mat e r i a l  a n d  t h e  
d e t a i l  draw i ng numb e r . Whe n  p i e c e  p ar t s  ar e u s e d  n o  ma t e r i a l  or  d e t a i l  
draw i ng numb e r  i s  s p e c i f i e d a s  thi s i n f o rma t i o n i s  c o v e r e d  o n  t h e  a s s o c i a t e d  
p i e c e - part  draw i ng . 
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As s o c i a t e d  w i th e a c h  Lab o r a t o r i e s ' E D - dr aw i ng t h e r e  i s  pr e par e d  an 
e qu i pme nt explanat i on o r  EE she e t  wh i ch exp l a i ns the r e a s o n s  for i s s u i ng or 
r e - i s s u i ng an e q u i pment draw i ng . The EE she e t  b e ar s the s ame b a s e  numb e r  a s  
t h e  a s s o c i a t � d  E D - draw i ng . 

SD- S chemat i c  Draw i ng s  and CD- C i r c u i t  De s cr i p t i o n s . The c i r cu i t s  a s  r e pr e -
s en t e d  by t h e  SD- s er i e s  

o f  draw i ng s  are  dr awn b y  the  Lab o r a t or i e s  i n  s chema t i c  f orm . The c onven
t i ons  of  apparatus and c onne c t i ons show only the  e l e c tr i c a l  chara c t er i s t i c s  
i n  o r d e r  that the o p e r a t i on o f  the  c i r c u i t  c a n  b e  tra c e d  e a s i ly .  Shown o n  
the  s chema t i c  dr aw i ng , i s  a c i r c u i t r e qu i r ement tab l e  g iv i ng the  e b� c t r i c a l  
value s f or ad j us t i ng apparatus . Func t i onal  de s i gnat i o ns ar e a s s i gn e d  t o  t h e  
apparatus a n d  ar e us e d  f or i d ent i f y i ng the var i o us p i e c e s  i n  the a s s o c i a t e d  
dr aw i n g s  and paper s . The apparatus  c o d e  numb e r  i s  n o t  suf f i c i ent f o r  th i s  
purp o s e , a s  s ev e r a l  p i e c e s  w i th the  s ame c o d e numb e r  may b e  us e d  i n  one  
c i r c u i t . 

Along w i th the  s c hemat i c s  the Lab o r a t o r i e s  i s sue c i r c u i t  de s c r i p 
t i o n o r  C D  she e t s  wh i ch o ut l i n e  t h e  func t i ons o f  t h e  c i r c u i t ,  g i ve a d e t a i l  
de s c r i p t i o n o f  i t s  o p er a t i o n and d e s c r i b e  the chang e s  made  i n  'the  c i r c u i t o r  
apparatus  wh en new i s s u e s  are  o r i g i nat e d . T h e  CD s h e e t  b e a r s  the  s ame b a s e  
numb er a s  the a s s o c i a t e d  s ch emat i c  draw i ng . The s c h ema t i c s  and the i r  c i r 
c u i t  de s cr i p t i o ns , i n  a d d i t i o n t o  b e i ng us e d  f o r a d j us t i ng t h e  apparatus 
and t e s t i ng the o p erat i o n of  the  c i r c u i t s , a r e  a l s o  used a s  a b a s i s  f or 
mak i ng the c i r c u i t  w i r i ng d i agrams b y  the We s t ern E l e c t r i c C ompany . 

Whe r e  the i nf orma t i o n t o  b e  shown o n  a s ch ema t i c  draw i ng w i l l  n o t  
f i t  o n  o n e  draw i'ng , th e draw i ng may b e  p r e par e d· i n  two o r  more  she e t s . I n  
s u c h  c a s e s ,  a th i r d  d i g i t  ( o r  she e t  numb e r ) i s  a dd e d  t o  t h e  suf f i x ,  a s  - 0 1 1 , 
- 0 12 , e t c . The s e  she e t s  ar e n o t  d i s tr i but e d  s e p arat e ly and ar e c o ns i d e r e d  
c o l l e c t i ve ly a s  a s i ng l e  draw i ng . Thus f or e ng i n e e r i ng r e c o rd  purp o s e s  t h e  
t w o  d i g i t suf f i x i s  a lways shown r e gardl e s s  o f  the  numb er o f  she e t s . 

· C i r c u i t  W i r i ng D i agrams . C i r c u i t  w i r i ng d i agrams c ommonly c a l l e d  c i r c u i t 
draw i ng s , ar e pre par e d  b y  the  We s t ern E l e c tr i c  

C o mpany from Lab o r a t o r i e s ' s c hemat i c  draw i ng s . The c i r cu i t s  usua l l y  are  
a s s i gn e d  i n  the T- s er i e s  of  numb e r s  us i ng the  base  numb er o f  the  s chema t i c  
p lus a two d i g i t  s uf f i x a s  i l lu s t r a t e d  i n  the  ab ove  examp l e s  o n  numb e r i ng . 
C i r c u i t s  show the apparatus  c o nvent i o ns , the r e lat i ve l o c a t i ons o f  a l l  
t e r m i na l s , and t h e  s i z e , c o l o r  and pa i r i ng o f . l e a d s . The y ar e us e d  t o  
f a c i l i t a t e  the manufa c t ur e  o f  l o c a l  c ab l e s  and the s o lder i ng o f  appar a t us . 
Several  draw i ng s  may b e  r e q u i r e d  t o  show the c omp l e t e  c ir c u i t  c o ver e d  by 
one  s c hema t i c . 

The c i r c u i t  i s  arrang e d  i n  one  or mo r e  c omp l e t e  d i v i s i ons , e a ch o f  
wh i c h i s  a s s i gn e d  a numb e r e d  f i gur e . The ma i n  f i gur e i s  .O.e s i gna t e d  " F i gur e 
l "  i n  a l l  c a s e s . L e t t e r e d  f i gur e s  i n c lude o p t i o na l  or var i ab l e  w i r i ng and 
apparatus wh i ch is  sup p l ementary to  a numb e r e d  f i gur e . A d e s c r i p t i ve t i t l e  
i s  shown w i th the f i gur e numb er such a s  " Re lay E q u i pment , "  " Ke y  Equ i pmen t , "  
e t c . Opt i onal apparatus  and o p t i onal  w i r i ng w i th i n  a ma i n  f i gur e are  usua l
ly i dent i f i e d  by the la t t e r l e t t e r s  of  the a lphab e t , such a s  " X " apparatus , 
" Y "  wi r i ng ,  e t c . The a s � o c i a t i o n o f  a l l  w i r ing  d i a gram f i gur e s  and  opt i o n s  
wi t h  s c hema t i c  ( S D - ) f i g ur e s  a nd opt i ons a r e  s h o wn i n  a t ab l e . 

· 

N o t e s  c o ve r i ng i n s t r u c t i ons  and e xp l a na t i o n o f  symb o l s  u s e d  on t he 
dra w i ng a r e  pl a :: e d  und e r  t h e  he a d i ng , " I n f o r ma t i o n f or Ma nu fa c t ur i ng P ur 
p o s e s . "  O t h e r  n ot e s  u n d e r  t he he a d i ng , " I nf o r ma t i o n Not  f or Ma nu f a c t ur i ng 
P ur p o s e s , "  a r e  f o r t h e  c o nv e n i e n c e  o f  t � e e ng i n e e r  a n d  e xp la i n  t he ap p l i c a 
t i o n o f  t h e  var i o u s  f i gu r e s ,  opt i o na l  wi r i ng a n d  o t h e r  i n f o r ma t i on o f  an 
e ng i n e e r i ng na t ur e . 
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Whe n  a s e r i e s  o f  w i r i ng d i agr a ms c o n s i s t of  t hr e e  or  mor e  draw
i ng s , t h e  e ng i ne e r i ng n ot e s  and i n s t r u c t i ons f or t he e nt i r e  s e r l e 9 a r e  
f r e q uent ly p la c e d  on a s e pa r a t e dr a w i ng numb e r e d  i n  t h e  same s e r i e s w i t h  
da s'h numb e r  - 0 9 . The e ng i n e e r  ob t a i n s a l l  o f  h i s  c i r c u i t  i n f o r mat i on f r om 
o n e  dr a w i ng , e l i mi na t i ng t h e  ne c e s s i t y  o f l o ok i ng o v e r  s e v e r a l  w i r i ng d i a 
gr ams . 

. An a p p a r a t u s , cab l e  and w i r e  l i s t l s  c ommo nly shown at  t h e  l e f t  of  
the  dra w i ng t i t l e  and l s  d e s i gna t e d  " Ap p a ra t u s  I n f o r ma t i on - N o t  f or :Ma n u 
f a c t ur i ng Purp o s e s . "  Th i s  l i s t l s  f or t he c onve n i e n c e  of  the  e ng i n e e r  i n  
o r d e r i ng t h e  a p p a r a t u s . H e  d o e s  n ot s p e c i fy t h e  l i s t but us e s  i t  a s  a gu i d e 
o r  c h e c k  a t  the t i me o f  wr i t i ng t h e  s ummar y  o f  a p paratus  p o r t i o n o f  hi s 
s p e c i f i c a t i o n .  H ow e v e r , s ome c i r c u i t s  l end t h ems e lv e s t o  p la c i ng an 
a p p a r a t u s  s t o c k l i s t  o n  the draw i ng wh i ch the eng i ne er c an s p e c i fy the r e b y  
r e l i e v i ng h i m  o f  the  w o r k  o f  o r d e r i ng a l l  o f  t h e  a p p aratus  i n  d e t a i l  i n  t h e  
s p e c i f i c a t i o n h e  l s  p r e par i ng . The s e  l i s t s  may b e  s p e c i f i e d e i th e r  i n  t h e  
s t andar d s p e c i f i c a t i o n s  a n d  draw i ng s  o r  i n  t h e  j ob s p e c i f i c at i o n . A s e p ara t e  
g r o up i s  s h own f or e a c h  f i gur e on  t h e  draw i ng . 

The t e rm i na t i o n s  o f  t h e  i nd i v i dua l l e a d s  i n  the  l o c a l  w i r i ng o r  
l o c a l  c ab l e , t h e  l o c a l  p o w e r  c a b l e  a n d  the  c o nne c t i ng sw i t chb o ar d  c a bl e s  
may b e  s hown a s  c o nne c t i ng r a c k  t e rmi n a l  pun c h i n g s . Th� s e  pun c h i ng s  a r e  
c l a s s i f i e d a s  " sw i t chb o ar d  or fr ame pun c h i ng s "  wh i ch a r e  r e pr e s en t e d  o n  the  
c i r c u i t draw i ng by  sma l l  c i r c l e s  3/32 " i n  d i ame t er o r  a s  " mi s c e l lane o u s  
punch i ng s "  wh i ch a r e  r e pr e s e nt e d  b y  l a r g e r  c i r c l e s  5 / 32 "  i n  d i ame t e r . T h e  _ 

p un c h i n g s  a r e  i d � nt i f i e d b y  l e t t er s  or  numb e r s . The d e s i gnat i o n s  o f  s w i t ch
b o ar d  ·or  frame p un c h i n g s  are s hown not o n l y  o n  the c i r c u i t  and on the a s s o 
c i a t e d  e qu i pment  draw i ng ,  but a r e  s t amp e d  a l s o  o� the  e q u i pment i t s e l f . 
:M i s c e l la n e o u s  pun c h i ng s  ar e a s s i gn e d  i n  a g r o u p  o n  the  t e rm i n a l  s t r i p ,  o n  
wh i ch t h e  t e rm i na l s  ar e numb e r e d  f r o m  1 up . The  t ermi nal s t r i p  l s  s t amp e d  
" :M i s c "  a n d  the m i s c e l la n e ous  pun c h i ng s  o n  t h e  c i r c u i t draw i ng a r e  numb e r e d  
a c c o r d ingly . Th i s  arrang ement , however , l s  s u i t ab l e  o n ly whe r e  t h e r e  l s  
n o  dup l i c a t i o n o f  pun c h i ng numb e r s  i n  the  g r o u p  o f  c i r c ui t s  us e d . I f  t h e  
numb e r s  d o  c o n f l i c t  t h e n  the  l e t t e r e d  d e s i gnat i o n s  ar e us e d ,  t h e  t e rm i na l  
s t r i p  i s  d e s i gna t e d  " P o w e r " and a p ower pun ch i ng l i s t  i s  f urn i s h e d . T h e  
p o w e r  p un c h i ng l i s t s h o w s  the  l e t t e r e d  d e s i gn a t i o ns  wh i ch a p p e ar o n  t h e  
c i r c u i t draw i ng s a n d  t h e  c o r r e s p o n d i ng pun c h i ng numb e r s  wh i ch a r e  a s s i gn e d  
o n  t h e  e qu i pment draw i ng . 

:M i s c e l l a n e o us Dr aw i ng s . A br i e f  d e s c r i p t i on o f  var i ous  m i s c e l lane o u s  d r aw
i ng s  i s  g i ven  in Se c t i o n 8 o f  th i s  l e s s o n und e r  the  

t i t l e  of  " Gl o s s a ry of  C ommonly U s e d  Te rms . "  

Ra t i ng s  o f  Draw i ng s  a n d  S p e c i f i c a t i o ns . Draw i ng s  and s pe c i f i c a t i o ns  p r e -
par e d  b y  t h e  Lab o r a t o r i e s  f o r  

c entra l o f f i c e e qu i pme n t  ar e r a t e d  i n  a c c or dan c e  w i th a s t andar d l i s t  o f  
t e rms t o  i n d i c a t e  the  e x t ent t o  wh i c h any part i c ular i n f o rma t i o n may b e  
a p p l i e d  o n  s p e c i f i c  j o� s . The var i o us  r a t i ng t e rms , the i r  de f i n i t i o n s  and 
t h e i r  r e s t r i c t i o n s  a r e  as f o l l o w s : 

St andard ( Pr o v i s i o n a l  Standar d or A .  T .  & T .  C o . Standar d ) .  Pap e r s  
b e ar i ng th i s  r a t i ng c on f o rm w i th s t anda r d  p r a c t i c e s  and may b e  a pp l i e d 
o n  c e nt r a l  tif f l c e  e q u i pme nt w i thout  autho r i za t i o n from t h e  Lab o ra t or i e s . 

Pr o v i s i o na l . Pap e r s  b e ar i ng th i s  r a t i ng ar e i n  t h e  pr o c e s s  o f  s t and
a r d i za t i on and g e n e r a l l y  c onf orm w i th e x i s t i ng s t andard  pra c t i c e s . 
Th e y  are  n o t  t o  b e  a p p l i e d  o n  c e n t r a l  o f f  i c e  e q u i pment s unl e s s  a p pr o va l  
l s  r e c e i v e d  fr om t h e  Lab o r a t o r i e s  f o r  e a c h  j o b  a p p l i c a t i o n o r  unl e s s  
t h e y  ar e l i s t e d  o n  the  s t andar d k e y s h e e t . 

Standard f o r  A .  & :M .  Only . Pap e r s  b e ar i ng th i s  r a t i ng ar e a s s o c i a t e d  
w i th e qu i pmen t wh i c h has  b e en rat e d  f o r  " Ad d i t i o n s  and :Ma i n t enan c e  
Only"  s uch  a s  Pan e l S e n d e r  Se l e c t o r  Typ e O f f i c e s , Pan e l  Gr o und Cut O f f  
R e l a y  O f f i c e s , St e p -by- St e p  L i n e Sw i t c h O f f i c e s , . #12 Lo c a l  T e s t  D e s k ,  
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N o . 1 T o l l  B oar d , e t c . The  abb r e v i a t i o n ,  " S t d . , " i nd i c a t e s  t ha t  the  
i n f o r ma ¥ i on i s  t h e  lat e s t a va i l-ab l e  f or s u ch  e q u i pme nt . " A  & l'1 Only"  
drawings  a s s o c i a t e d  with  " A  & l'1 Only " t yp e s  of  e q u i pme nt s h o u l d  be  
c on s i de r e d  a s  the  s t andar d draw i n g s  f or t h i s t yp e  o f  e q u i pme n t  un l e s s  
t h e  draw i ng s  a r e  ma r ke d  " Re p la c e d . "  

A & � On ly . Pap e r s  b ea r i ng t h i s rat i ng c o ver  c e ntra l o f f i c e  e q u i pme nt 
wh i c h may not be  the  lat e s t ava i lab l e . Drawing s rat e d  "A & l'1 O nly"  
s h o u l d  b e  used  f or e q u i pp i ng c i r c u i t s  p r e v i o u s l y  w i r e d  per  t hat  draw
i ng or f or pr ov i d i ng ad d i t i ona l c i r c u i t s  wh i c h r e q � i r e  b ot h  w i r i ng 
and e q u i pme nt . 

S p e c i a l . Paper s b ear i ng t h i s r a t i ng c o ve r  c er t a i n  s p e c i a l  f e a t ur e s  o n  
eng i n e e r i ng r e qu i r ement s d e s i gn e d  f o r  a p ar t i c u lar j ob or  o f f i c e ,  whe r e  
s t andar d i za t i on o f  t h e  arrangement shown i s  n o t  p lanne d .  Ea c h  j o b a p 
p l i c a t i on o f  pap e r s  s o  r a t e d  r e qu i r e s  a s p e c i f i c  autho r i zat i on f r o m  t h e  
Lab o r a t o r i e s . 

Pr e l im i nary . Pap e r s  rat e d  " Pr e l i m i nary"  c o ve r  f e atur e s  that ar e i n  the  
ear ly s t ag e s  of  d e ve l o pment . They are  g e ne r a l l y  u s e d  o n  t r i a l  i n s t a l la 
t i bns  and should  n o t  b e  us e d  unl e s s  s pe c i f i c a l l y  autho r i z e d  by  the  
Lab o r a t o r i e s . 

Mfr . D i s c . At the  t ime that the r a t i ng o f  pap e r s  i s  c hang e d  t o  " M . D , "  
o r  "Martufa c tur e  D i s c ont i nu e d , "  the  t o o l s  f o r  the  c ons truc t i on and 
a s s emb l y  of the a s s o c i a t e d  e qui pment ar e us ua l l y  d e s t r o ye d . I t  i s  
ne c e s sary t o  obta i n  r e c ommendat i o n s  from the  Lab orat o r i e s  whe n  a r e 
que s t  f o r  the  n e w  a pp l i c at i on o f  an " M . D . "  draw i ng ar i s e s . However , 
an " M . D . "  draw i ng may b e  u s e d  f o r  e qu i p p i n� c i r cu i t s p r e v i ous ly w i r e d  
p e r  that draw i ng . The r e p la c i ng draw i ng s a r e  u s e d  f o r  pro v i d i ng any 
a dd i t i onal c i r c u i t s  wh i ch r e q u i r e  b o th w i r i ng and equ i pment . 

A .  & 1'1 .  f o r  Mfr . D i s c . Th i s  rat i ng i s  us e d  whe n  a new draw ing i s  mad e  
f r o m  a Lab o r a t o r i e s ' Mfr . D i s c . draw i ng f o r  t h e  purp o s e  o f  mo d i f y i ng 
e x i s t i ng e q u i pment . 

Non-As s o c i a t e . Paper s  r a t e d  i n  t h i s  manne r  are  e x clus i v e iy de s i g ned 
for  a non-a s s o c i at e  j ob o r  T e l e phone Comp any . Sp e c i f i c  autho r i za- -
t i o n  i s  r e qu i r e d  f o r  e a c h  j ob a pp l i cat i on o f  pap e r s  s o  rat e d  ex c e pt o n  
a dd i t i ons  where they  have b e e n  pr e v i ous ly us e d . 

Inf ormat i on .  Pap e r s  w i th th i s  r a t i ng are  i s s ue d exc lus i v e ly f o r  s t and
ard  eng i ne e r i ng i n f o rmat i on and a r e  no t usually s p e c i f i e d f o r  manu
f a c tur i ng or i n s t a l la t i on pur p o s e s . 

W i th the  e x c e pt i on o f  j ob e q u i pment and w i r i ng l i s t  draw i ng s , a l l  
W e s t ern E l e c tr i c  Company ' s  manu f a c tur i ng draw i ng s  i s s u e d  by the Equi pment 
D e partment s are rat e d . The r a t i ng usua l ly agr e e s  w i th that shown on  the 
c o rr e s pond i ng Lab ora t o r i e s , A .  T .  & T .  o r  T e l e phone Company draw ing f r o m  
wh i ch the  manu f a c tur i ng draw i ng was mad e . O c c a s i ona l l y ,  only a p o r t i o n o f  
a draw i ng i s  a f f e c t e d  b y  a chang e i n  rat ing ,  i n  wh i ch c a s e  the  draw i ng ma i n
ta i ns i t s  or i g inal  rat i ng but the  a f f e c t e d  par t i s  c o ve r e d  b y  no t e s  o r  o ther 
de s i gnat i ons . 

Informa t i on wh i ch i s  marke d " Re p la c e d "  i s  no  long e r  i n  g o o d  s t and
ing and should n o t  be us e <i  unde r  any c i r cums tanc e s . " Sµpe r s e de d "  i n f o rma
t i on ma y  b e  us e d  f o r  r e p l a c eme n t s  and addi t i on s  t o  e x i s t ing e qu i pment w i th 
the a p pr o va l  o f  the Lab o r a t o r i e s . 

C l a s s i f i ca t i on o f  Chang e s  on  Lab orat or i e s  Informat i on .  Equi pment and c i r c u i t 
change s  mad e  by the 

Lab ora t o r i e s  on e x i s t i ng i nf orma t i on are c la s s i f i e d to ind i c a t e  the i r  imp o r t 
anc e i n  r e gard t o  t h e  ext ent t o  wh i ch t h e  chang e sha l l  be a p p l i e d . Th� s e  
c la s s i f i c a t i ons are  a s  f o l lows : 
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C la s s  " A " . A c la s s  " A "  c hange i s  one  t ha t  i s  due t o  an e l e c t r i c a l ly or 
me c ha n i c a l ly i n o p e r a t tve c o nd i t i o n or  t o  a ma i nt e nanc e or  t.r a f f i c  c on
d i t i on of  ma j or i mp or t anc e as a c on s e q u e n c e  o f  wh i c h the  c i r c u i t  or  
e q u i pment w i l l  n o t  op e ra t e  sat i s fa c t or i ly ,  e ven  t e mp orar i ly .  Th i s  
c hange mu s t  b e  ma d e  b e f or e  c u t over  and on e very  j ob whe r e  t he c i r c u i t  
or  e q u i pment  ha s b e en  u s e d . In  g e n e ra l , t h e r e  s h o u l d  b e  n o  c a s e s  
whe r e  t h i s c la s s  o f  c hange  a f f e c t s  a j ob a l r e a dy c ut over . 

C la s s  " AR . "  A c la s s  · " AR "  change i s  one  that  i s  due t o  an e l e c tr i c a lly  
o r  me chan i c a l ly i n o p erat i ve c ond i t i on of  m i n o r  importan c e  o r  to  ari 
i mpra c t i c a l  ma i nt enanc e ,  tra f f i c  or  o th e r  n o n - c ommer c i a l  c ond i t i on in 
any c i r c u i t  or  e q u i pment . A c la s s  " AR"  c hange w i l l  b e  mad e  in e very 
o f f i c e  wher e the  draw i ng o r  s p e c i f i cat i on has  b e en us e d ,  but the  
c hange may b e  mad e  after  c ut over if  the t urnover would  o therw i s e  be  
d e laye d . 

C la s s  " B . "  A c la s s  " B "  c hang e i s  o ne  that  i s  due t o  an i mp o r t ant  
i mprovement  i n  the  de s i gn of  the c i r c u i t s , apparatus or  e q u i pment  or  
s ome as s o c i at e d  ma i nt enan c e or  traf f i c  c o nd i t i on whi ch ,  in  g enera l ,  
i s  d e s i r ab l e  o n  a l l  j ob s  wher e  i t  c an b e  a pp l i e d w i thout de layi ng 
c omp l e t i o n .  

C la s s  " D . "  A c la s s " D " c hang e i s  o n e  that  l s  due t o  an i mpro vement 
in  de s i gn o r  ma i n t enan c e  of  c i r c u i t s ,  a p paratus or  e qu i pment , a · c hang e 
f o r  r e c ord , o r t o c a r e  f o r  r o ut i n e  c ond l t i �ns such  a s  the  r e p l a c ement 
o f  worn tra c i ng s . Th i s  c hange w i l l  n o t  a f f e c t  work already done  and 
w i l l  b e  mad e  as s o o n as i t  appear s to be d e s i r a b l e  from an o v er a l l  
s ys t ems s tandp o i nt . 

Cla s s i f i c at i on o f  Change s o n  We s t ern E l e c tr i c  
C ompany Draw i ng s  ( S e e  Eng . H . B .  Se c t i on 1 9 ) . Chang e s  on  We s t ern E le c tr i c  

Company draw i ng s  ar e ma d e  by 
means of  Draw i ng Sup p l ement s and are  c la s s i f i e d a s  f o l l ows : 

C l a s s " A . " Th i s  c la s s  c o ve r s  chang e s  t o  b e  mad e  a t  o a c e  i n  a l l  e qu i p 
ment i n  s t o c k o r  i n  pro c e s s  o f  manu f a c t ur e  or  i n s tallat i on .  

C la s s  " B . "  Th i s  l s  a c hang e l i m i t e d  t o  a f f e c t  e q u i pment i n  p r o c e s s  o f  
manufa c tur e o r  i n s t a l lat i o n a s  s p e c i f i e d  o n  the s upplement ; 

C la s s  " B "  Futur e . Change s  t o  b e  a p p l i e d  imme d i a t e ly on new work  a r e  
mad e  by th i s  c la s s  o f  c hang e . 

C la s s  " C . "  6 1 a s s " C" chang e s  are  u s e d  f o r  t e s t  s e t s  and t o o l s  whe r e  
the  change l s  t o  b e  mad e  a s  s o o n a s  p o s s i b l e  w i thout i n c urr i ng exp ens e 
due t o  d e lays i n  d e l i very , or  j unk i ng o r  c o nvers i on o f  e q u i pment , 
p ar t s  o r  ma t er i a l . 

C la s s  " D . " Th i s  l s  a c hang e t o  a f f e c t  new o r d e r s  or  f o r  r e c or d  only . 

C la s s  " E . " Th i s  l s  us e d  t o  chang e eng i n e er i ng i nf ormat i on only . 

C la s s  " AD . "  Th i s  l s  a c omb i nat i on C la s s  " A" and " D" chang e . 

Keyshe e t s . The Mas t er Keyshe e t ,  SD- 90 2 5 0 - 0 1  l i s t s  the A .  T .  & T .  C o mp any ' s  
s t andar d , p r o v i s i onal  s t andard , s t andard and .A & M only k eyshe e t s  

o f  t h e  var i o us s y s t ems o f  t e l e phon� and t e l egraph e qu i pment . Keyshe e t s  
rat e d  " pr o v i s i ona l "  . o r  " s p e c i a l "  are  n o t  l i s t e d  o n  the  ma s t e r  keyshe e t . 

Draw i ng L i s t s . A l l  Lab orat o r i e s ' draw i n g s  a va i lab l e  f or d i s tr i b u t i on a r e  
nume r i c a l ly a n d  t op i ca l ly l t s t e d  i n  s e c t i o ns i n  the  AA128 . 1 00  

s e r i e s  o f  B . S . P .  ' s .  S e c t i on AA 128 . 1 0 1  l s  a ma s t e r che c k i ng l i s t , 1 1 s t l ng 
c he c k i ng l i s t s  f or dra w i ng s  by syst e ms o r  t yp e s  of  e q u i pment . 

We s t e r n  E l e c t r i c  C ompany drawings  a r e  l i s t e d  i n  t he var i ou s  f i l e s  
c o ve r e d  b y  lat e r  s e c t i ons  i n  t h i s  l e s s on .  
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SE CT I ON 4 .  EQUI PMENT DEPARTMENT F ORMS 

Forms c ommonly us e d  in  the E qu i pment Eng i n e er ing D e par tment s i n  
c o nne c t i on w i th t h e  wr i t i ng o f  j ob s p e c i f i ca t i ons  c o ns i s t o f  Sp e c i f i c a t i on 
Forms , W i r ing L i s t  and Equi pment Draw i ng Forms and Stat i onery Forms . 

Spe c i f i c at i on Forms . The s e  f o rms a r e  or i g i na t e d  and ma inta i n e d  by  the 
Cent r a l  O f f i c e  Standar d s  Eng i n e e r ing and Dra f t i ng 

De par tment s and are  us e d  by the l i ne  eng i ne e r s  and dra f t smen i n  wr i t i ng j ob 
s p e c i f i c a t i o n s . The f o rms c onta in  the  g eneral  head i ng us ua l ly f o und i n  a 
s p e c i f i c at i on ,  a l i s t  o f  the manufa c tur i ng " J" s p e c i f i c at i ons , e q u i pment and 
c i r c u i t draw i ng s  for the par t i cular type of fr ame , d e s k  o r  sw i t c hb o a r d  and a 
l i s t  o f  framework , apparatus  and w i r e d  e qu i pment c ommonly o r d er e d . Sup p l e 
me ntary s he e t s  c over �ab l i ng i n f o rma t i on ,  i n f o rma t i on t o  o ther s p e c i f i c a 
t i o n s  and a r e qu i s i t i o n f o r  the  b l u e pr i n t s  u s u a l l y  r e qu i r e d  i n  eng i ne e r i ng 
th e  e q u i pment c o ver e d  by that part i c ular s p e c i f i c a t i on .  

F o r  i d ent i f i c a t i o n  purpo s e s  the  f o rms ar e numb er e d  w i th the  s p e 
c i f i c a t i on d a s h  numb e r , w i th o r  w i thout a l e t t er e d  s uf f ix and w i th a pr e f i x ,  
" HEF . "  In c a s e  a s pe c i f i c a t i on f orm i s  c ommon  t o  mo r e  than one  s y s t e m ,  the  
f i r s t  d i g i t  of  the s p e c i f i c a t i on numb e r  is  omi t t e d . Th i s  d i g i t , of  c o ur s e, 
i s  a d d e d  by the  l i ne  eng i n e e r  t o  c ompl e t e  the  s p e c i f i c a t i on  numb er  when  the  
j ob order  numb er  is  adde d . The  pr e f i x ,  " HEF , " i nd i c at e s  " Hawthorne Eng i n e er
i ng F o rm . " The  s uf f i x  i d ent i f i e s  the part i c ular f o rm i n  c a s e s  whe r e  mo r e  
than o n e  f o rm i s  ava i lab le  f o r  the s pe c i f i c a t i on ,  d u e  t o  var i a t i ons  i n  the 
typ e of  e qu i pment . The E q u i pment Eng i ne er i ng Handb o o k ,  S e c t i o n 25 , Supp l e 
ment " B" l i s t s  t h e  numb e r s  o f  the var i ous  ava i lab l e  f o rms and the i r  a s s o 
c i a t e d  t i t l e s . 

Wi r i ng L i s t  and Egu fpment Draw i ng F o rms . The Cent r a l  O f f i c e  Standards  
Eng i ne er i ng and  Dra f t i ng D e p ar t 

ment s and t h e  E q u i pment Eng i ne er i ng C o o r d i na t i ng D e partmen t  pr e par e and 
ma i n t a i n  f orms for the gui danc e of the l i ne eng i ne er and dra f t sman i n  o r i 
g i na t i ng j ob w i r i ng l i s t s  and j ob e qu i pment draw i ng s . The s e  f orms a r e  
i dent i f i e d  u s ua l ly b y  an H-draw i ng numb er  wh i ch i s  l i s t ed i n  the eng i n e e r 
ing f o rm f o r  t h e  a s s o c i a t e d  e q u i pment . 

Sta t i o nery F o rms . Numerous  s t anda r d  s tat i onery  f o rms f or c onduc t i ng the 
bus i ne s s  of  j ob eng i n e e r i ng and j ob dra f t i ng a r e  in c om

mon u s ag e . The f orms are i d ent i f i e d in the EF- or  I D- s e r i e s  of numb e r s  and 
ar e l i s t e d  in a l phab e t i c a l  o r d er in Se c t i on 25 of the E qu i pment Eng i ne e r i ng 
Handb o ok . The ma j or i t y o f  the s e  f o rms are  a va i lab l e  i n  the  de partmental  
s t a t i onery f i l e s  although s ome o f  the less  f r e quently use d  typ e s  may be  he ld 
in  the  Eng i n e e r i ng F i l � s  or  i n  the Central O f f i c e  Standar d s  Eng i ne e r i ng D e 
par tment s .  

SE CT I ON 5 .  REFERENCE BOOKS 

In  add i t i on to the volume s o f  " J" Sp e c i f i c at i ons , " X" Sp e c i f i c a 
t i on s  a n d  " KS "  Spe c i f i cat i o n s  wh i ch ar e ava i lab l e  i n  e a ch Eng i n e e r i ng D e p a r t 
ment a n d  i n  t h e  Eng i n e er i ng F i l e s , a numb er o f  o th e r  s our c e s  o f  i n f orma t i on 
i n  the  f o rm o f  r e f e r en c e b o o ks ar e o f  us e t o  the  e qu i pment eng i n e e r  and 
dra f t sman . 

Equ ipment Eng i n e er i ng Handb o ok . Th i s  handb o ok c o v e r s  Equi pment D e partment 
r out i ne s  and other inf ormat i o n c ommonly · 

us e d  i n  the p r o c e s s  o f  eng i n e er i ng and dra f t i ng c entral  o f f i c e  e q u i pment . 
The i n f o rma t i on i s  arrang e d  i n  s e c t i ons  a c c o r d i ng t o  the s ub j e c t  mat t e r  
tr e a t e d . Se c t i o ns ar e numb e r e d  f r o m  1 up f o r  g e n e r a l  i nf o rma t i on ,  10 1 
and up f or s pe c i f i c a t i on i n f o rmat i on and f r o m  2 0 1  up f o r  draw i ng i n f o rma
t i on .  The g eneral  i n f o rmat i o n s e c t i ons  are  ar':· :lng e d  i n  a l phab e t i c a l  o r d e r  
a c c o r d i ng t o  the i r  r e s p e c t i ve t i t l e s . A s e c t i un " O " appear i ng i n  t h e  f r o n t  
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o f  the  Handb o o k  i s . us e d  t o  i n t r o d u c e  new r o ut i ne s . Af t er a r o ut i n e  b e c ome s 
e s tabl i s h e d  i t  i s  c ondens e d  i n  f o rm and trans f er r e d  from Se c t i on O t o  i t s  
r e gular p la c e  i n  the  Handb o o k . Handb o o k  Se c t i o n 3 i s  d e vo t e d  t o  apparatus  
c ommo nly us e d  i n  all  t e l e phone s ys t ems , and  i s . d i s tr i but e d  t o  e a c h  eng i ne er 
by  the  C l e r i c a l  S e r v i c e  organ i zat i on .  The c omp l e t e  Handb o o k  i s  d i s tr i bu t e d  
t o  a l l  E qu i pment Eng i ne er s . A n  a l phab e t i c a l  i nd e x  i n  the  b a q k  o f  the  Hand
b o o k  pr o v i d e s  a means f o r  l o c a t i ng s p e c i f i c  i n f o rmat i o n . 

Power  Data  B o o k . The Power  Da t a  B o o k  i s  a c omp i la t i on o f  p ower  data  s he e t s  
pr e par e d  b y  t h e  Lab o ra t o r i e s  f or the us e o f  power  eng i n e e r s 

and dra f t smen . The data  s he e t s  p r o v i de  i n f o rma t i o n f o r  o r d e r i ng and mount 
i ng power  appar a t us furn i sh e d  by o ut s i de s u p p l i er s . The e l e c t r i c a l  char a c 
t e r i s t i c s  and o th e r  eng i ne er i ng i n f o rmat i o n i s  o f t e n  i n c lud e d  i n  t h e  d a t a  
s he e t s . The s e  b o oks  a r e  furn i sh e d  a n d  ma i n t a i n e d  by the  C l er i c a l  Serv i c e  
organ i za t i on .  

F l o o r  P lan Da t a  B o o k . Th i s  da t a  b o ok i s  o n  f i l e i n  e a c h  Eng i n e er i ng D e par t -
ment a n d  i s  ma d e  u p  o f  s h e e t s  p r e p ar e d  by  the  Labora

t o r i e s . The  data  she e t s  g i ve s t andar d f r ame s i z e s , f l o or c onvent i o ns , 
s t andar d a i s l e c l earanc e s , t yp i c a l  arrangeme nt s , e t c . f o r  a l l  t yp e s  o f  
f r ame s , sw i t chb o ar d s , d e s ks , r e lay  racks , fus e b o ards , d i s t r i but i ng f r ame s ,  
p ower  a p paratus , e t c . The s e  b o o ks ar e f urn i s h e d  and ma inta i n e d  by  the  
C l er i c a l  Servi c e  organ i za t i on .  

Pr i c e  B o o k . Th i s  b o ok shows  pr i c e s  o f  t e l e ph o n e  apparatus  t o  As s o c i a t e d  
Compan i e s  and i s  o f t e n  us e ful i n  d e c i d i ng the e c o nomi e s  o f  

a l t ernat i v e s  i n  e ng i n e e r i ng j ob s  i nvo l v i ng r e - arrangement s .  A c o py o f  the  
pr i c e  b o ok i s  ava i lab l e  i n  the  Eng i ne e r i ng Ser v i c e  D e partment . 

I n s t a l l er s ' Handb o o k s . The I n s t a l l er s ' Handb o o k s  are  p r e p ar e d  b y  the  
Genera l I n s t a l la t i on Eng i n e er ' s  organ i z a t i on and  

G o ver  i ns t a l l i ng pra c t i c e s  on  Central  O f f i c e E q u i pment . A f i l e of  I n 
s ta l l e r s ' Handb o oks  i s  m� i n t a i n�d i n  the  C e n t r a l  O f f i c e  S tandards  Eng i n e er
i ng De par tment s .  

C i r c u i t  Draf t i ng C o nvent i o n B o o k . The C i r cu i t  D r a f t i ng C o nvent i o n  B o o k  
c over s c o nven t i ons o f  var i o us  p i e c e s  o f  

apparatus ; the c o l o r s  o f  l e a d s  and t h e  a s s i gnmen t  o f  s t andard c o l o r s  t o  
c er t a i n  t yp e s  o f  w i r i ng ,  such  a s  b a t t ery , gr o und and r i ng i ng ; and t yp i c a l  
arrang ement , w i r i ng ,  . c ab l i ng a n d  d e s i gna t i on o f  var i o us p i e c e s  o f  apparatus . 
Th i s  b o o k  i s  i s s u e d  and k e p t  up t o  dat e  b y  the  S tandar d s  Eng i ne e r i ng and 
Dra f t i ng De partment s .  

Raw Ma t e r i a l  Handb o ok . Th i s  handb o o k  l i s t s  raw ma t e r i a l  and the  s t o r e -r o om 
carr y i ng t h i s ma t e r i al . I t  i s  i s sued  b y  the  Eng i 

n e e r  o f  Manuf a c t ur e  o r g an i za t i on and a c o py i �  ava i lab l e  i n  t h e  S t andar d s  
Eng i n e e r i ng and Dra f t i ng De par tment s .  

SE CT I ON 6 .  F I LE S 

Var i o u s  f i l e s , c ons i s t i ng o f  d i r e c t  i n f ormat i on ,  i nd i c e s  and c r o s s  
r e f e r e n c e s  a r e  ma i nt a i n e d  f o r  the  eng i ne er ' s  and dra f t sman ' s  us e s  i n  t h e  
l i ne Eng i n e e r i ng D e par tment s ,  C e n t r a l  O f f i c e  S tandar ds  Eng i n e e r i ng D e p a r t 
ment s a n d  Ins t a l lat i on S e r v i c e  C l e r i ca l  De partment . Inasmuch a s  the  value 
o f  any f i l e may b e  me a s ur e d  by the  ext ent  t o  wh i ch the f i l e i s  us e d ,  i t  
should  b e c ome the  pur p o s e  o f  e a c h  eng i ne er and dra f t sman t o  b e c ome tho r o ugh
l y  fami l i ar w i th e a c h  of t he s e  f i l e s . A know l e d g e  of the typ e  of i n f o rma
t i on p r o v i d e d  w i l l r e s u l t  in the i r  mo r e  f r e quent  us e and a de f i n i t e  s a v i ng s  
i n  t ime r e q u i F e d  t o  answer  any c urr ent p r o b l ems . 
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Apparatus  Car d  Ca t a l ogue ( L i ne £iig i n e e r i ng & S t andards  F i l e s ) Th i s  c a t a l ogue  c on s i s t s  o f  a f i l e o f  a ppara-
tus  cards  wh i ch ar e pub l i s h e d  b y  the  B e l l  

T e l e ph o n e  Lab o ra t or i e s  and wh i ch show t h e  c o d e s  o f  t e l e phone  apparatus , 
g eneral  e l e c tr i c a l  and me c han i c a l  char a c t er i s t i c s ,  mo unt i ng i n f o rmat i o n ,  
order i ng i nf o rma t i on and rat i ng o f  apparatus . The c a r d s  ar e f i l e d  a l pha
b e t i c a l l y  by t yp e s  of  a p paratus  and numer i c a l l y  w i th i n  each type . Several  
o f  t he s e  f i l e s  a r e  ma i n t a i n e d  i n  c o ndens e d  f orm in  c onven i ent  l o c a t i o n s  
thr o ughout  t h e  e ng i ne e r i ng a n d  dra f t i ng d e par tment s .  A c omp l e t e  o r  ma s t er 
f i l e i s  ma i nt a i n e d  i n  the  Standard s  Eng i n e er i ng D e par tment s .  "i h e  apparatus  
c o d e s  r e gular ly used  ar e shown on  wh i t e  cards  and ar e r a t e d  a s  f o l l ows : 

A .  T .  & T .  

A .  T .  & T .  

w .  E .  C o . 

A .  & M .  

Mfg . D i s c . 

C o . S t d . 

Co . S p l . 

S t o c k  

Appr o v e d  apparatus usua l ly carr i e d  i n  s t o c k . 

Appr o v e d  under  s p e c i a l  c ond i t i ons  and may or  may 
n o t  be carr i e d  in s t o c k d e p e n d i ng on the demand . 

No t appr o v e d  but w i l l  �urn i sh . 

F or add i t i on s  and ma i nt e nanc e .  Usua l ly n o t  u s e d  
o n  n e w  e qu i pment b u t  may b e  f urn i sh e d  o n  ex i s t 
i ng e q u i pment s . 

Manufa c t ur ing d i s c on t i nue d . A r e p l a c i ng c o d e  i s  
usua l ly shown . 

The ma s t er f i l e c on t a i ns s ev e r a l  o th e r  c o l o r s  o f  c a r d s  i n  add i t i on 
t o  the  wh i t e  c a r d s  norma l ly c on t a i ne d  i n  the  r egular f i le s . Ye l l ow c a r d s  
c o ver a s s o c i a t e  or  non-a s s o c i a t e  apparatus  c o d e s  wh i ch ar e n o t  ye t s t a ndard
i z e d  and wh i ch a r e  not  to  be  us e d  unl e s s  the card is  s t amp e d , " O . K .  to  Us e . "  
P i nk c a r d s  c o ver non- a s s o c i a t e  apparatus  and ar e rat e d  as  " D i s tr i but o r  
Standard "  or  " D i s tr ibut o r  A .  & M .  Only . "  Gr e e n  c a r d s  are  i s s u e d  by  the  
Mer c hand i s e  D e partment  t o  i n d i c a t e  the  s tatus  of  the  apparatus . I f  new 
c o d e s  a r e  a s s i gn e d  or  if  pr e s e n t  apparatus  is  c hang e d  in  de s i gn , the  g r e e n  
c a r d  w i l l s h o w  the  dat e s .  whe n  t o o l  mad e  s amp l e s  w i l l  b e  r e a dy ,  when  t h e  
apparatus  w i l l  b e  r e a dy f o r  r e gular manuf a c t ur e  a n d  whe n  the apparatus  may 
b e  s h i p p e d  o n  e q u i pment o r d e r s  and o n  cus t omer s '  o r d er s �  I f  the  apparatus  
rat i ng i s  chang e d  t o  A .  & M.  o r  M . D . , the  gr e e n  c a r d  w i ll show the  r e a s o n  
f o r  t h e  chang e and t h e  r e p la c i ng i n f orma t i on . 

I s sue  F i l e s  ( C l e r i ca l  F i le ) . A numer i c a l  r e c o·rd  o f  a l l  s t andard and j ob 
draw i ng s  i s  ma i n t a i n e d  i n  th i s  f i le . I n f o rma

t i on wh i ch the  e ng i n e e r  and draf t sman may o b ta i n  e i th e r  b y  t e l e phone  o r  by 
c o un t e r  s erv i c e , c ons i s t s  of  the  lat e s t  i s sue  numb er of  draw i ng s , c la s s i 
f i c at i on o f  s u p p l ement o n  pr e v i ous  i s sue s , i n i t i a l s  and d e par tment  numb er  
of  p er s o n  who  or i g i na t e d  the  s uppl emen t , l i s t  of  j ob s  o n  wh i ch draw i ng ha s 
b e en u s e d ,  whe ther  tra c i ng i s  " i n "  o r  " no t  i n "  the  vaul t , and the  dat e  
tra c i n g  was s e nt t o  the  vaul t . 

I n  th i s  f i l e i s  a l s o  ma i nt a i n e d  a r e c or d , b y  j o b  o r d e r  numb e r , o f  
s p e c i f i c a t i o n s  and a p p e nd i c e s  o r i g i nat e d  and dat e s  o f  d e l i very t o  the  s h o p . 
The r e c ord  i s  d i v i de d  i n t o  l i ve o r d e r s  wh i ch a r e  f i l e d  in  the  " B l a c k  B o o ks "  
and i n t o  f i nal  b i l l e d  o r d e r s . 

A .  T .  & T .  Topi ·c a l  & Numer i c a l  
F i l e ( C l e r i c a l  F i le ) . Th i s  i s  a t o p i c a l  and numer i c a l  l o o s e  l e a f  

f i l e o f  all  t yp e s  o f  e qui pment  a n d  l i s t s  
the A .  T .  & T .  C ompany pap e r s  c o ns i s t i ng o f  s p e c i f i ca t i ons , bull e t i n s , 
l e t t e r s  and c i r c ular s r e la t i ng t o  e a c h  type . The f i l e i s  d i v i de d  i nt o  two 
ma i n  s e c t i on s , name l y ,  Plant  Eng i n e e r i ng and P lant Operat i on .  The typ e s  o f  
pap e r s  s hown a r e  i dent J f i e d  a s  G . E . C .  ( Gene r a l  Eng i ne e r i ng C i r c ular ) , P . E . C .  ( Plant Eng i n e e r i ng C i r c ular ) , P . E . L .  ( Plant Eng i ne e r i ng L e t t e r ) , P . E . M .  ( Plant Eng i n e e r i ng Memorandum ) , P . O . C .  ( Plant Operat i on C i r c ular ) , P . O . L .  ( Plant  O p e ra t i on L e t t e r ) ,  T . C .  ( Tra f f i c  C i r c ular ) , T . L .  ( Tra f f i c  L e t t e r ) , 
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C . B .  ( C omme r c i a l  Bul l e t i n ) ,  c . c .  ( C ommer c i a l  C i r c u l a r ) ,  C . L .  ( C ommer c i a l  
Le t t er ) ,  G e n e r a l  L e t t e r s , Sp e c i f i c a t i o n s  and Bul l e t i ns . - A  part i a l t n p i c a l · 
l i s t  o f  t h e  ab o v e  i s  k e p t  i n  the  E ng i n e e r i ng C o o r d i na t i ng D e par t me n t . 

Nume r i c a l  Card  F i l e o f  Lab o r a t o r i e s  Sp e c i f  i c a -
t i o n s  ( L i n e  Eng i n e e r ing F i l e ) . Th i s  c ar d  f i l e i d e nt i f i e s  

t h e  t i t l e  o f  the  var i o u s  
l a b o r a t o r i e s  s p e c i f i c a t i o n s  i n  t h e  f o l l ow i ng s e r i e s : KS- Sp e c s . ,  B . S . P .  ' s ,  
J- Sp e c s . ,  Eng i n e e r i ng R e q u i r ement X- S p e c s . ,  and E q u i pme n t  R e qu i r ement 
X- Sp e c s . 

Nume r i c a l  Car d  F i l e o f  E q u i pment 
D r aw i ngs ( L i ne Eng i n e er i ng F i l e ) . Th i s  i s  a 'c ar d  f i l e o f  Lab o r a t o r i e s · 

e q u i pment E D - and E S - draw i ng s  ( s hown 
o n  b lue c a r d s ) and  t h e  a s s o c i a t e d  W e s t ern E l e c t r i c  Company E D - ; H- , J- , and 
T- draw i ngs  ( s hown on wh i t e  c a r d s ) for D i a l Sys t em e q u i pment s . An o th e r  p o r 
t i o n o f  t h i s  c a r d  f i l e s h o w s  t h e  Hawt h o r n e  " H" and J- S p e c i f  i c a t i o n draw i ng s  
a r r a ng e d  i n  nume r i c a l  o r d e r . 

E S- & SD- D i a l  C i r c u i t s  - Numer i c a l  L o o s e  
L e a f  F i l e ( L i ne  Eng i ne e r i ng F i l e ) .  Th i s  l o o s e  l e a f  f i l e  i s  arrang e d  

nume r i c a l ly i n  a c c o r d a n c e w i th t h e  
Lab o r a t o r i e s  s ch e ma t i c  draw i ng numb e r s  wh i ch a r e  p l a c e d  o n  b lue s h e e t s . 
F o l l ow i ng e a ch E S- o r  SD- draw i ng r e c o rd  ar e p la c e d  buf f c o l o r e d  s h e e t s  show
i ng the  W e s t ern E l e c t r i c  C o mpany T - draw i ng c i r c u i t s  ma d e  the r e fr om .  pa lmo n 
c o l o r e d  s he e t s  c o ve r  t emp orary r e c o r d s  f o r T - draw i ng s  t o  s how that  manu
f a c t ur i ng draw i ng s  ar e b e i ng mad e . At one t ime the St e p- b y- St e p  draw i ng 
r e c o r d s  w e r e  c o l o r e d  G o l d e nr o d  and  Gray f o r  t h e  SD- and T- draw i ng s  r e s p e c 
t i ve ly .  S ome o f  t h e s e  l a t t e r  c o l o r s  a r e  s t i l l i n  f i l e . The i n f orma t i o n 
s h own o n  t h e  draw i ng r e c o r d s  i n c lud e s  t h e  t i t l e , r a t i ng , s c hema t i c  draw i ng 
and  r e f e r e n c e  dr aw i ng i f  any . 

D i a l T- Draw i ng C i r c u i t s  - Numer i c a l  Lo o s e  
L e a f  F i l e  ( L i n e  Eng i ne e r i ng F i l e ) . O l d  f i ve d i g i t  and s i x d i g i t  

T- draw i ng c i r c u i t s  and  a f ew A
and H- draw i ng c i r c u i t s  ar e arrang e d  nume r i c a l ly i n  th i s  f i l e . The i n f o rma 
t i o n shown f o r  e a c h  draw i ng i s  s i m i lar t o  that  d e s c r i b e d  ab o v e . ( No t  k e p t  
u p  t o  da t e ) 

T e l eph o n e  C o mpany C i r c u i t s  - L o o s e  
L e a f  F i l e ( L i ne Eng i n e e r i ng F i l e ) . Th i s  f i l e c o n t a i ns a l i s t  o f  A .  T .  & T .  

C o mpany and A s s o c i a t e d  B e l l  Sys t em T e l e 
p h o n e  C ompany c i r c u i t s  us e d  i n  e q u i pment eng i n e e r i ng or  i n  i n s t a l la t i o n . 
The  f i l e i s  arrang e d  b y  T e l e ph o n e  Compan i e s  and numer i c a l ly w i t h i n  e a c h  
C ompany ' s  l i s t . ( No t  k e p t  up t o  da t e ) 

A .  E .  C o . C i r c u i t s  - Nume r i c a l  L o o s e  
L e a f  F i l e ( L i ne Eng i n e e r i ng F i l e ) . A numer i c a l  l i s t  o f  Aut oma t i c  E l e c t r i c  

C o mpany c i r c u i t  draw i ng s  and a s s o c i 
a t e d  c i r c u i t  t i t l e s  i s  c o n t a i n e d  i n  t h i s f i l e . ( No t  k e p t  up t o  da t e ) 

Ma s t e r F i l e o n  N . D . D .  ' s  ( L i n e Eng i n e e r i ng F i l e ) .  New D ev e l o pme n t  D e s c r i p -
t i o n s  a r e  i s s u e d  t o  d e s 

c r i b e  new t yp e s  o f  e q u i pme n t . I n  a dd i t i o n t o  a g e nera l d e s c r i p t i on ,  t h e  
N . D . D .  i n c lud e s  a l i s t  o f  new draw i ng s  a n d  dat e s  a va i lab l e , a l i s t o f  r e 
p l a c e d  draw i ng s  a n d . a s s o c i a t e d  r a t i ng s , l i s t  o f  unappr o v e d  a p p a r a t u s , o ut 
s i d e  s u p p l i e r s ' a p pa r a t u s  a n d  f i r s t  j o b a pp l i c a t i o n .  The N . D . D .  ' s  a r e  k e p t  
f o r  a p e r i o d o f  1 5  y e a r s  a f t e r p ub l i c a t i o n a n d  a r e  arrang e d  i n  f i ve v o l ume s , 
name l y ,  Pane l  E q u i pme n t , S t e p - b y- S t e p  E q u i pment , Cr o s s b ar E q u i pme nt , � . B . X . , 
P o w e r  an� Common E qu i pme n t , and Ke arny E qu i pme n t . 
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Job Card F i l e s  ( L i ne Eng i n e e r i ng F i l e ) . Th i s  f i l e c ont a i ns an i nd e x  o f  j o·b 
i n f o rma t i on arrang e d  b y  t own and 

o f f i c e . The i nd e x  c a r d s  i n c lude the  T e l ephone C ompany j o b s p e c i f i c a t i o n  
numb er s , T e l e ph o n e  Company j o b draw i ng numb e r s , We s t ern E l e c tr i c  Company 
or d e r  and s p e c i f i c a t i o n numb er s , W e s t ern E l e c t r i c  C ompany j ob draw i ng num
b e r s  and the  draw ing numb e r s  o f  the  Ar c h !  t e c t  ' s  Plans . · 

Te l ephone  C omoany Spe c i f i c a t i ons  and  Draw 1 n,s 
Nume r 1 c a l  Car d  F i l e s  ( L i ne Eng i ne e r i ng F i l e . The c ar d s  i n  th i s  f i l e ar e 

arrang e d  a l phab e t i c a l l y  a c 
c.o r d i ng t o  t h e  T e l e phone  C ompany and numer i c a l ly f o r  e a ch company . 

Nume r i c a l  Ba s e  Numb e r  - Card 
F i l e ( L i ne Eng i n e er i ng F i l e ) . Jo b draw i ng ba s e  numb e r s  ar e arrang e d  numer i 

c a l ly i n  th i s  f i l e . The c ar d s i d ent i f y the 
t own and o f f i c e  for wh i ch the b a s e  numb e r  had b e en a s s i gne d . 

Schema t i c  Draw i ng,  C i r c u i t  D e s c r i p t i o n ,  
Equipment Draw i ng and Equ i pment Expla-
na t i o n F i l e s  ( L i ne Eng i ne e r i ng F i l e ) . Th i s  f i l e l o c a t e d  a d j a c ent t o  the 

Job Car d F i l e s  c o nt a i n s  c o p i e s  o f  
the Lab o r a t o r i e s  SD- and ED- draw i ng s  and the  a s s o c i a t e d  CD- and EE- she e t s  
f o r  D i a l  Sys t em and Common E qu i pment s . The f i l e · i s  ma i nt a i n e d  f o r  the  
eng i ne er ' s  and dra f t sman ' s  i mme d i a t e  r e f er enc e and a c c o r d i ng l y  the  draw i ng s  
ar e n o t  t o  b e  r emo v e d  unl e s s  r e - or d e r e d  at  t h e  t i me o f  r emo�1(;8. l . 

S i x  d i m i t  E S- c i r c u i t pr i nt s  and s i x d i g i t  E S - e q u i pment pr i n t s  
ar e i nc lud e d  i n  th i s  f i l e  a l s o . 

Spe c i f i c a t i o n F i l e s  ( C l e r i c a l  F i l e ) . Th i s  f i l e  c o nt a i ns a c o py o f  T e l e phone 
. Company j o b s p e c 1 f 1 c a t 1 ohs ; T e l e phone  

C ompany general  and j o b draw i ng s ; We s t e r n  E l e c tr i c  C ompany j o b s p e c i f i ca
t i ons , i n c lud i ng 9 6 0 0  o r d e r s ; s t andar d s p e c i f i c a t i ons  � n the  J- , X- , KS- , 
and c- Sp e c i f i c a t i on � e r i e s  and D s p e c i f i c a t i o n s . Af t e r  a p ar t i c ular o r d e r  
i s  f 1 na l  b i l l e d ,  Pane l a n d  Cr o s s b ar Sys t ems j o b s p e c i f i ca t i o n s  ar e ma i n
t a i n e d i n  f i l e b y  o r d e r  and s p e c i f i c a t i o n numb e r  and S t e p -by- S t e p Sys t em 
j o b s p e c i f i c a t i o n s  ar e p la c e d  i n  f i na l  b i l l e d  vo lume s a s  o ut l i n e d i n  t h e  
Equi pme nt Eng i ne er i ng Handb o ok S e c t i o n 39 , P a r t  1 .  

Jo b C o rr e s p onden c e  F i l e s  ( C l e r i c a l  F i l e ) . C o p i e s  o f  a l l  i n c o m i ng and o u t 
g o i ng l e t t e r s and t e l e grams . 

wr i t t e n  i n  c onne c t i on w i th a part i cular o f f i c e  a r e  f i l e d  a c c o r d i ng t o  t own 
and o f f i c e ,  o r d e r  numb e r  and da t e . C o r r e sponden c e  w i th t h e  T e l e phone C om
pany and w i th the  Lab o r a t o r i e s  i s  f i l e d  i n  a " Genera l "  f o l d e r . That w i th 
the i n s t a l l e r  i n  r e gard t o  j o b que s t i ons  i s  f i l e d  i n  a " J . I . M . " f o lder . 
C o rr e s pondenc e r e la t i ng t o  s e v e r a l  o f f i c e s  in  the  s ame c i t y i s  f i l e d  i n  a 
" C i t y F o l d e r " s u ch a s , " New York C i ty - Genera l . " General  c o rr e s pond e n c e 
w i th a T e l e phone  C ompany i s  f i l e d  i rt  a " T e l e phone  Company F o l d e r " such a s , 
" New York T e l ephone  Company - General . "  

Gene r a l  C o r r e spo nden c e  F i l e s  ( C l e r i c a l  F i l e ) . F o l d e r s  c o n t a i n i ng c orr e s 
p onden c e  w i th t h e  Lab o r a 

t o r i e s  on  g e n e r a l eng i ne e r ing i t ems ar e ma i n t a i n e d . T h e  que s t i o n s  d i s 
cus s e d  a r e  usua l ly han d l e d  b y  the Standards  Eng i ne e r i ng and D r a f t i ng D e 
partme nt s . The s e  f o l d e r s  a r e  i d en t i f i e d by a F i l e Numb er a s  o u t l i n e d  i n  
the  E q u i pment Eng i ne er i ng Handb o o k  S e c t i o n 39 , P a r t  2 .  

A .  T .  & T .  Company Paper F i l e ( C l e r i c a l  F i l e ) . W i th i n  th i s  f i l e a r e  c o n
t a i ne d c o p i e s  o f  the 

l e t t er s , c i r c ular s , e t c . The s e p a p e r s  a r e  
s er i a l numb er s u c h  a s  P . E . L . , P . E . M . , G . E . C . , 
" A . T .  & T .  C o . T o p i c a l  F i l e . " 

\ 

A .  T .  & T .  C ompany bull e t i n s , 
. i d ent i f i e d by  c o d e l e t t e r  and 
e t c . , as o ut l i n e d  a b o v e  unde r  
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T e rm i na l  As s i gnment L i s t s  ( C l e r i ca l  F i l e ) .  The s e  ar e p ower  punch i ng l i s t s  
o f  l o c a l  p ower c ab l e  d i s t r i but-

ing  power t ermi n a l  s t r i p s  ( D . P . T . S . ) 

Power  Cal c ulat i o n F i l e ( Cl er i c a l  F i l e ) . Power  p lant c a l c ulat i ons , a s  pr e -
par e d  b y  t h e  p ower eng i n e e r  and 

up o n  wh i ch the s i z e s  and c a p a c i t i e s  of var i o us c omp onent par t s  of the  p ow e r  
p lant are  ba s e d ,  a r e  k e p t  i n  f i l e a c c o r d i ng t o  the  t own a n d  o f f i c e  o f  t h e  
par t i c ular j ob .  

Spe c i f i c a t i on F o rm F i l e s  ( Standard s  E�� i n e e r i ng F i l e ) . 

f o r  wr i t i ng var i ous s p e c i f i c at i ons . 

" HEF"  f o rms t o  b e  
us e d  by  eng i ne er s  

Tra c i ng F orm F i l e s  ( L i n e  Dra f t i ng F i l e ) . A s u p p l y  o f  tra c i ng f o rms us e d  by  
the dra f t sman i n  p r e par i ng j ob 

c ir c u i t s ,  f l o or p lans and e qu i pment draw i ng s  a r e. c onta i n e d  h e r e i n . 

St a t i onery F i le s  ( Eng i ne e r i ng Serv i c e  F i l e ) .  Stat i onery  f orms and supp l i e s  
r e qu i r e d  b y  the eng i ne er and 

dra f s tman are  c onta i n e d  h e r e i n . 

F i l e o f  Job Corr e sponden c e  w i th 
the  B e l l  T e l epho n e  Lab o r a t or i e s  
( Eng i ne er i ng C o o r d i nat i ng F i le ) . Th i s  i s  a f i l e ma i nt a ined  by the  Eng i n e e r -

i ng C o o r d i na t i on organ i zat i on a n d  c ons i s t s  
o f  j ob r e c ommenda t i ons  i n  the f o rm o f  l e t t e r s  and t e l egrams from the  Lab ora
t o r i e s  c over ing s p e c i a l  j ob c o nd i t i ons . The s e  f i l e s  may b e  c onsul t e d  by  the  
l i ne eng i n e e r s  e n c o unt er i ng s p e c i a l  c o nd i t i ons  wh i ch may p o s s i b l y  have 
ar i s en o n  o ther j ob s  and the i n f o rma t i on may b e  us e d  as a bas i s  f o r  pr o c ee d
ing , although u s ua l ly s p e c i f i c  r e c ommenda t i on s  f o r  the  p ar t i c ular c ond i t i on 
and j ob ar e o b t a i ne d  f r o m  the Lab o r a t o r i e s . The c or r e s pondenc e i s  f i l e d  on  
a t o p i c a l  b as i s . A f o l d e r  of  A .  E .  C o . c ir c u i t c onve r s i on i n f orma t i on i s  
a l s o  ava i lab l e  f o r  r e f erenc e . 

Th e s er v i c e s  o f  a Power  Gene r a l  Ana l y z e r , S t e p-by- St e p  General  
Ana lyz e r , Pane l General  Ana lyz e r  and  Cab l e  G en e r a l  Ana lyz e r  a r e  ava i lab l e  
f o r  c onsultat i on s  on  th�s e f i le s  o r  on any j ob que s t i on wh i ch may ar i s e . 

SECT I ON 7 .  JOB I NFORMAT ION 

T o o l s  and i n f o rma t i on us e d  b y  the e q u i pment eng i n e e r  and dra f t s 
man a s  o ut l i ne d  i n  t h e  a b o ve s e c t i ons w e r e  tho s e  o f  a g eneral  nat ur e  and 
w e r e  adapab l e  to  every j ob .  The s p e c i f i c  i n f o rmat i on f or the par t i c ular 
j o b ,  however , i s  f urn i s h e d  i n  the  T e l e phone  Comp any ' s  j ob s pe c i f i c a t i o n ,  
a s s o c i a t e d  draw i ng s  and c or r e s p ondenc e ,  and i n  the d e t a i le d  j ob ana lys i s . 

T e l ephone  C ompany Spe c i f i cat i o n  and Draw i ngs . The T e l e phone  C ompany ' s  j ob 
s p e c i f i c a t i on i s  pr e par e d  b y  

the  T e l e phone  C o mpany ' s  Equi pment Eng i ne er i ng D e partment f o r  e a c h  c entral  
o f f i c e  order  and  c o v e r s  in a g eneral  manner  the  e qui �m�nt r e qu i r e d . The 
quant i ty o f  e a c h  type  o f  frame , the  quant i ty o f  c i r c u i t s  ( wh e r e  the numb e r  
i s  o p t i ona l ) ,  c i r c u i t  f ea t ur e s  r e qu i r e d  ( wh e r e  the  c ir cu i t s  l i s t  o p t i onal  
f e atur e s ) and  the  l i s t  of  a s s o c i a t e d  draw i ng s  a r e  i n c lude d i n  the s e  s p e c i 
f i c a t i ons . The s p e c i f i c a t i ons  a r e  pr e pa r e d  fr om traf f i c  data  r e c e i v e d  from  
the  T e l e ph o n e  C o mpany ' s  Tra f f i c  De partment and  f o llow  the  general  f o rm of  a 
que s t i onna i r e . Th i s  que s t i onna i r e  i s  pr e par e d  b y  the B e l l  T e l e ph o n e  Lab-0 ra
t 0 r i e s  and shows the  f o rm i n  wh i ch the  i n f orma t i on is  t o  be  g i ven to  the  
We s t ern E l e c tr i c  C ompany so  tha t d e ta i l e d  eng i ne er i ng may pr o c e e d  in  an 
o r d e r ly manner . 
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T e l e phone  Compatiy f l o or p lans , and i n  s ome c a s e s  e qu i pment draw
ings , s h ow the  d e s i r e d  arrangement of  e q u i pment and f o rm an i mp ortant par t 
o f  the  j ob i n f o rmat i on u s e d  b y  the W e s t ern E l e c t r i c  C ompany ' s  e qu i pment  
eng i n e e r  and  dra f t sman . Ar c h i t e c t ' s  p lans , whe r e  a new bu i ld i ng or  an a dd i 
t i on t o  a n  ex i s t i ng b u i l d i ng i s  i nvo lv e d ,  f o rm a very  v i t a l  part  o f  the  i n
f o rma t i o n a l s o . Such i n f orma t i o n a s  c o lumn s i z e s , w a l l  t h i ckne s s e s , c e i l i ng 
h e i ght s , c ab l e  h o l e  l o c a t i on s , i nt er f er e n c e  o f  b u i l di ng p i p i ng and e qu i p
ment , e t c . ,  i s  o b t a i n e d  f r om t h e  Ar c h i t e c t ' s  p lans , f r om wh i ch exa c t  e qui p
ment  l o c a t i o ns may b e  d e t erm i ne d . App e nd i c e s  t o  the  T e lephone  Company ' s  
s p e c i f i c a t i on and l e t t e r s  o f  c orre s p o n d e n c e  f r e quent ly make a dd i t i ons  or  
c hang e s  i n  the  o r i g i na l  p lans , and ther e f o r e  f orm an i mportant l i nk i n  the 
c omp l e t i on of the  j ob . Thus the  T e l e phone  C ompany ' s  i n forma t i on t o g e ther  
w i th Lab orat o r i e s  J- and X- s p e c i f i c at i ons , and  the  e ng i ne er i ng no t e s  o n  c i r
c u i t  T- draw i ng s , J- draw i ng s  and HEF - f o rms , s up p ly the  Wes t ern  E l e c tr i c  
Company eng i ne er w i th s u f f i c i ent i nf orma t i on f o r  d e t ermi n i ng the  j ob e qu i p 
ment r e qu i r ement s . 

Job  Keys he et . The  We s t e r n  E l e c t r i c  C o mpany ' s  e q u i pme nt e ng i ne e r  p r e p a r e s  
t h e  j ob keyshe e t  whe n  r e q u i r e d  t o  show  t h e  Lab orat or i e s  

S D - s c h e mat i c  dra wi ngs  r e q u i r e d  t o  me e t  t he t ra f f i c  r e q u i r e me nt s f or t h e  j ob .  
An i nt e r c onne c t i o n p la n  f or t h e  var i ou s  s c hema t i c s  i s  a l s o  s h o wn . Fr o m  t h i s 
keyshe e t  the  l i ne e ng i ne e r  may d e t e r m i ne  the  c or r e s p o nd i ng we s t e r n  E l e c t r i c  
C ompany c i r c u i t  w i r i ng ' d i a gr ams r e q u i r e d  f or h i s  p or t i on of j ob .  I f  a j ob 
keyshe e t  i s  n o t  ma d e  or  ha s n o t  b e e n  c omp l e t e d  a t  t h e  t i me o f  d e t a i l e d  
e ng i n e e r i ng , the  ana ly z e r ' s  ma r k e d  c opy of  the  T e l eph one C ompany ' s  s p e c i 
f i ca t i on and the  s tanda r d  keyshe e t  may b e  r e f e r r e d  t o . 

Job  Tra f f i c  Schemat i c . I n  s ome c a s e s  the  T e l e ph o n e  Company ' s  j ob t r a f f i c  
s chema t i c  i s  us e d  d i r e c t ly b y  the l i ne  eng i ne e r  

w i thout the pr e parat i on o f  a c orr e s p o nd i ng We s t e rn E l e c tr i c . Company t r a f f i c  
s chema t i c .  In  e i ther  c a s e  t h e  tra f f i c  s chema t i c  shows  the r o ut i ng o f  t r a f 
f i c  thr o ugh t h e  var i ous  frame s a n d  b e c ome s u s e ful  f o r  d e t ermi n i ng the  
c ab l i ng in  the  o f f i c e . 

Jo b F l o o r  Plans . The We s t ern  E l e c tr i c  C ompany f l o or p lans f o r  the  p ar t i c u-
lar o f f i c e  ar e pr e p ar e d  f r om the T e l e phone  Company ' s  s tudy 

p lans  and Ar ch i t e c t ' s p lans . The f l o o r  p lans s h ow the frame , sw i t chb o a r d , de s k ,  
r e lay r a c k , fus e b o ard , power  p lant , and d i s tr i but i ng frame l o c a t i o n s , s i z e , 
and numb e r i ng ,  t o g e th e r  w i th mo t or ( Pane l Sys t em ) , a i s le p i l o t , d i s t r i but 
ing  t erminal s t r i p  and fus e h o l d e r  l o c a t i ons . The s e  b e c ome us e ful e s p e c i a l 
ly i n  r e gard  t o  t h e  d i r e c t i on o f  growth f o r  var i ous l i neup s o f  e qu i pment s . 

Jo b Layo ut Ske t c h . Thi s i s  s ome t i me s  pr e p�r e d  b y  the  e ng i n e e r i ng ana lyz er 
to  s h ow the  s p e c i f i c a t i ons  t o  be  wr i t t e n  f or a par t i cu

lar j o b ,  the  t ime they ar e due to the c h e cker and t yp i s t ,  and the eng i n e e r s  
a s s i gn e d  t o  e a c h . Al s o ,  ·l i s t e d  on  t h i s ske t ch a r e  t h e  numb e r s  o f  t h e  T e l e 
phone  Company ' s  s p e c i f i c at i o n ,  t h e  j ob b a s e  numb er , j ob ana lys i s  draw i ng s  
( ke y s he e t , f l o or plans  and tra f f i c  s ch ema t i c ) ,  and s ome t ime s  a r e c ommended  
s im i lar j o b f Qr r e f er e n c e pur p o s e s . The j o b s h i p� ing  dat e may a l s o  a p p e ar 
o n th i s  layout . 

Job F o l d e r . Th i s  f o l d e r  i s  ma d e  up by  the  D e p ar tment Clerk o r  ana lyz e r  at 
the  s tart of  the  j ob and c o nta i n s  c o p i e s  of  inc o m i ng and out

g o i ng c o r r e s p ondenc e , c a b l i ng i n f o rma t i o n ,  i n f o rmat i on t o  o th e r  s p e c i f i c a 
t i ons  and  o th e r  i nf o rmat i o n a n d  p a p e r s  p e cul i ar t o  the  par t i c u lar j ob .  

W e s t ern E l e c tr i c  Company Jo b Spe c i -
f i ca t i on s  and Job Draw i ngs . Sp e c i f i c a t i o n s  and draw i ng s  i s sue d t o -

war d t h e  l a t t e r  p a r t  o f  the  eng i n e er ing 
i nt erva l  o f t en r e qu i r e  that the  eng i ne er and dra f t sman make us e of  tho s e  
i s s u e d  i n  the e a r l i e r s t ag e s . In  s ome c a s e s  whe r a  r e qu i r e d  j o b draw i ng s  
have no t  b e e n c omp l e t e d ,  r e f er e n c e i s  made t o  the  eng i n e e r ' s  o r i g i na l  marke d 
draw i ng s , or  i n f o rmat i on i s  o b t a i n e d  d i r e c t ly from the  eng i n e e r  i nvo lve d .  
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SE CT I ON B .  GLOS SARY OF COMMONLY USED TERMS A S S O C IATED 
W I TH EQU I PMENT SPE C I F I CAT I ONS AND DRAW INGS 

APPEND I X  - Sup p l ement ary i n f o rmat i on to a j ob ,  s t anda r d  or T e l e phone 
Company ' s  s p e c i f i c a t i o n wh i ch chang e s  the o r i g i na l  i n f o rma
t i o n .  

A & M - A rat i ng f o r  draw i ng s  to b e  us e d  f o r  " Add i t i ons  and Ma i nt enan c e 
Only . "  

BLUE L INE PR INT - A wh i t e  pr i nt w i th b lue l i n e s  made f r om a vandyke . 

BLUEPR INT - A b lue  pr i nt w i th wh i t e  l i ne s  mad e  from a t ra c i ng . 

B .  T .  SHEET S - A c ommon name f o r  me tho d o f  o p e r a t i on she e t s . 

BULK CABLE - Lengths o f  sw i t chb o ar d  c a b l e  wh i ch ar e s h i p pe d  f r om the 
f a c t ory unf o rme d . 

CARlJ CATALO GUE - Car d s  furn l s h fng a d e s cr i p t i on o f  c o d e d  apparatus . 
I s s u e d  by  the B e l l  Te l e phone Lab o ra t o r i e s . 

c . G .  - Abbr e v i a t i on f o r  " Cus t omer ' s  Chang e "  b e f o r e  c o ntra c t . 

c .  D .  - , Abbr e v i a t i o n  f or " C i r c u i t  D e s c r i p t i on . "  

CHANGE IN S CHEDULE - A p a p e r  o r i g i na t e d  by  the E q u i pment De partment 
c hang i ng the  dat e s  when j ob draw i ng s  and s p e c i f i c a
t i on s  ar e due  the Manufa c t ur i ng D e partment . 

CHANGE NOT I CE - A pap e r  i s s ue d by the Equi pment D e par tment t o  the 
i n s t a l l a t i on f i e l d  f o r  the pur p o s e  of c o or d i na t i ng 
a l l  i n f o rmat i on r e qu i r e d  f o r  mak i ng chang e s  wh i ch 
a f f e c t  s e ve r a l  j o b s  in  the p r o c e s s  o f  i n s t a l lat i on .  

· C IR CU I T  CONVENT I ON BOOK - A b o ok c onta i n i ng i n f o rmat i on as  f o l l ows f o r  
t h e  pr e para t i on o f  w i r i ng d i agrams : ( a )  c on
vent i ons o f  var i o us p i e c e s  o f  apparatus , 
( b )  the  c o lo r s  o f  l e a d s  and the a s s i gnment 
of s t andar d c o l o r s  t o  c e rta i n  typ e s  of w i r i ng 
such  a s  bat t e r y ,  g r o und and r i ng i ng . 

C IR CU I T  DE S CR I P T I ON - A paper  i s s ue d  b y  the B e l l  T e l e phone Lab o rat o r i e s  
d e s cr i b i ng th� o p erat i on o f  a par t i cular c i r c uit  
and wh i c h also  p r o v i d e s  a r e c o r d  o f  the c i r c u i t  · 

c hang e s . 

C IR CU I T  REQU IREMENT TABLE - Tha t par t o f  a B e l l  T e l e phone Lab orat o r i e s  
c i r c u i t  draw i ng wh i ch c onta i ns t h e  curr ent  
f l ow ad j us tment s r e qu i r e d  for  the  ma i n
t enan c e  o f  a c i r c u i t . 

CLASS  NON-X MATER IAL - That wh i ch l s  s h i p p e d  t o  the I n s t a l l e r  e i ther  
as  an a s s emb l e d  un i t  ( w i r e d  e q u i pment ) or  a s  a 
l o o s e  i t em ( p i e c e  par t , i t em o f  appara t us , e t c . ) 

CLASS  X MATER IAL - The c omp onent apparatus and mat er i a l  us e d  b y  the 
s h o p  to  pr o duc e the w i r e d  and a s s emb l e d  un i t s  o r d e r 
e d  i n  j ob s p e c i f i c a t i o ns • .  

COMPLAINT - Que s t i ons r a i s e d  b y  the Manufa c t ur i ng De par tment r egard i ng 
d i f f i c ul t i e s  e n c dunt e r e d  i n  manufa c t ur i ng e q u i pment i n  
a c c o r dan c e  w i th t h e  sw i t chb o ard s p e c i f i c a t i ons a n d  draw i ng s . 
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c . N .  - An abbr e v i a t i o n  f o r  e q u i pment change n o t i c e . 

CUSTOMER ' S  CHANGE - A t e rm us e d  whe n  r e f err i ng t o  a c hang e wh i ch the 
T e l e phone  C ompany r e que s t s  in one of  i t s  j ob o r d er s . 

DRAW INGS - LETTER PREF IX  USED IN DE S I GNAT ING GENERAL GROUPS  OF DRAW ING S  

" A" DRAW ING - A s er i e s  o f  draw i ng s  c over i ng s t andard sw i t c hb o ar d  e q u i p 
ment . R e p la c e d  b y t h e  " ED "  s er i e s  f or n e w  draw i ng s . 

" ED "  DRAW ING . - A s er i e s  o f  s t andard draw i ng s  c o ve r ing a l l  t yp e s  o f  
sw i t chb o ar d  f r amework  and e q u i pment . 

" E S "  DRAW ING - An o ld e r  s er i e s  o f  B e l l  T e l e phone  Lab o r a t o r i e s ' draw
i ng s  c over i ng c i r c ui t s ,  f r amework and e q u i pment . R e 
p la c e d  by SD- c i r c u i t  s ch emat i c  draw ings  a n d  ED-frame 
work and e qu i pment draw i ng s �n  new deve l o pment s . 

" H" DRAW I NG - A s er i e s  o f  s t andar d draw ings  c over i ng a l l  t yp e s  o f  
sw i t c hb o ard  framework and e qu 1 pment and mo d i f i c a t i o n 
draw i ng s . R e p l a c e d  by  the  " E D"  s er i e s  f o r  draw i ng s  
made  f r o m  B e l l  T e l e phone  Labor a t o r i e s ' draw i ng s . 

" I T D "  DRAW ING - Draw ings  c o ver i ng manufa c tur i ng i nf o rma t i on f o r  i n
s t a l l e r ' s  t e s t  s e t s . 

" J" DRAW ING - Sp e c i f i c a t i ons  f o r  s t andar d un i t s  o f  e q u i pment p r e par e d  
in  draw i ng f or� . 

" L C " DRAW ING - St andard  o r  j ob l o c a l  c ab l e  d e s i gn draw i ng s . 

" M" DRAW ING - Draw i ng $  c o ver i ng s tandar d mo l d i ng s  us e d  o n  sw i t c hb o a r d s  
a n d  d e s k s . Th i s  draw i ng s er i e s i s  o b s o l e t e . B e i ng r e 
p la c e d  by " P " draw i ng s . 

" P " DRAW ING - Draw i ng s  f o r sw i t c hb o ar d  p i e c e  par t s . The y  may show 
e i ther  a s i ng l e  p i e c e  or  s everal  p i e c e s  a s s emb l e d  and 
carr i e d i n  s t o ck a s  one  par t . 

I 

" SD "  DRAW ING - B e l l  T e l e phone  Lab or a t o r i e s ' c i r c u i t  draw i ng s , c a l l e d  
" s chemat i c s " . 

" SRT"  DRAWING - Draw i n g s  c o ve r i ng i n f o rma t i on f or c o nne c t i ng and s o ld e r 
i ng apparatus  shown on manufa c t ur i ng c i r c u i t  draw i ng s . 

" T " DRAW ING - A s er i e s  c o ver i ng a l l  c i r c u i t  draw i ngs , j ob draw ings  and 
o l d  s t andar d f r amework  draw i ng s . New s tandar d framework 
draw i n g s  ar e i s s u e d  in  the  " ED "  s er i e s . 

" WRT"  DRAW I NG - Draw i ng s  c o ver i ng a l i s t ' o f w i r e s  w i th the i r  t ermi na t i ng 
p o i nt s ,  gr o up e d  by s i z e and c o l or . They ar e us e d  i n  t h e  
mak ing  o f  l o c a l  c ab l e s . Us e s ame ba s e  numb er  a s  a s s o 
c i a t e d  c i r c u i t w i r i ng d i agram . 

" WRED "  DRAW ING - Simi lar t
'
o a " WRT"  draw i ng e x c e p t  f o r  c i r c u i t  w i r i ng 

d i agrams ma d e  on  an " ED "  c omb i n e d  w i r i ng and e qu i pme nt  
draw i ng ba s i s . 
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TYPE S OF DRAW INGS 

A S SEMBLY DRAW ING - A draw i ng c o ve r i ng the  d e s i gn of framework un i t s 
and i n c lud e s  a s t o ckl i s t  o f  a l l  par t s  r e qu i r e d  f o r  
a s s emb ly . ( ED  Ser i e s ) 

C IR CU I T  S CHEMAT I C  - A c i r c u i t  draw i ng p r e par e d  i n  one o f  i t s  s imp l e s t  
f o rms t o  f a c i l i ta t e  t r a c ing i t s  o p e r a t i on .  
( SD S er i e s ) 

DETA I L  DRAW ING - Draw i ng s  show i ng manuf a c t ur i ng i nf o rma t i on f o r  i nd i 
v i dua l p ar t s  o f  a framework a s s embly . 

JOB DRAW ING - Draw i ngs  show i ng e qu i pment arrang ement s f o r  a s p e c i f i c  
c entral  o f f i c e . ( T S er i e s ) 

LO CAL CABLE DE S I GN DRAW ING - Same a s  " L C "  d-r aw i ng . 

P IE CE PART DRAW ING - Draw i ng s  show i ng manuf a c t ur i ng i n f o rmat i on f o r  i n
d i v i dua l p ar t s  o f  an e q u i pment a s s emb ly whe r e  the  
part  is  us e d  i n  s uf f i e i e nt quant i t i e s  t o  j us t i fy 
s t o c k i ng ,  a s  w e l l  a s  the p r e para t i b n  o f  p e rmanent  
t o o l s . ( P Ser i e s ) 

.. 

SPE C I F I CAT I ON DRAW ING - Same a s  II J" draw i ng . 

W I R ING D IAGRAM DRAW ING - A c i r c u i t draw i ng wh i c h shows the  c o l o r s , 
s i z e , and t erm inat i ng p o i nt s  o f  l e a d s  and 
shows the a s s o c i a t e d  a p paratus in such c on
vent i o na l f o rm as ·t o f a c i l i t a t e  s o ld e r i ng and 
w i r i ng .  t T  S e r i e s )  ( O c cas i o na l ly i n  the  ED 
S er i e s ) . 

W IR ING L I ST DRAW ING - A j o b draw i ng l i st i ng the c i r c u i t s  s p e c i f i e d  f o r  
a par t i cular  c en t r a l  o f f i c e . ( T S e r i e s ) 

W IR ING RE CORD DRAW ING - Same a s  " WRT" draw i ng . 

DRAW ING ORDER - A p a p e r  i s s u e d  by  the  e ng i n e e r  t o  c onvey i n f o rmat i on t o  the  
dra f t sman r e la t i ve to  the  p r e parat i on of  a draw i ng . 

E . F .  o r  H . E . F . F ORM - Common t erm f o r  s p e c i f i c at i on f o rm . F o rmer l y  i dent i 
f i e d a s  I . D .  o r  H . I . D .  f orm . 

EQUI PMENT ENG INEERING HANDBOOK - A b o o k  c o ve r i ng · r o ut i ne s , me thods  and 
pra c t i c e s  u s e d  by the e q u i pment eng i n e e r s  
a n d  d r a f t smen i n  p e r f o rm i ng e q u i pment 
e ng i ne e r i ng work . 

FACTORY CABLE - F o rme d swi t c hb o a r d  c ab l e  wh i ch i s  s o l d e r e d  t o  j a cks , lamp s , 
keys , e t c . ,  i n  the  s ho p . 

FLOOR PLAN DATA SHEE T S  - I n f o rma t i on i s s u e d  by  the  B e l l  T e l e phone Lab ora
t or i e s show ing  s tandar d d imens i ons u s e d  i n  l o c a t 
i ng e q u i pment o n  f l o o r  p lans . 

FORMED CABLE - Sw i t c hb o ar d  c a b l e  wh i ch i s  s tr i p p e d ,  b ut t e d , f o rme d and s ew e d  
i n  t h e  s h o p . 

FUSE B OARD RE CORD SHEE T S  - Pa p e r s  show i ng t h e  fus e a s s i gnment s on d o ub l e  r ow 
f u s e pane l s . 
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GENERAL ENG INEER ING C IRCULAR - A numb e r e d  s e r i e s  o f  paper s abbr e v i a t e d  
" GE C "  f orme r l y  i s s u e d  by t h e  A .  T .  & T .  
C ompany o n  e ng i ne e r i ng mat t er s . R e p l a c e d  
by " Plant Eng i n e e r i ng C i r c ular s "  a n d  " P lant 
Eng i n e e r i ng L e t t e r s . "  

HOLD , RELEASE OR CANCELLAT I ON - An author i za t i on i s s ue d  by  the E q u i pment 
D e par tme nt t o  ho ld , r e l ea s e  or  c an c e l  eng i 
n e e r ing o r  s ho p  work o n  sw i t chb o a r d  o r d er s . 

INTERVAL CHART S - Char t s  c o ver i ng s t andar d e ng i n e e r i ng ,  manuf a c t ur i ng and 
s h i pp i ng i nt erva l s  f or e qu i pme nt s p e c i f i e d o n  s w i t chb o a r d  
o r d e r s . 

I SSUE F ILE - A f i l e c onta i n i ng a r e c or d  o f  the  lat e s t  i s s u e  o f  a l l  draw ing s ,  
me t h o d  o f  o p erat i on s h e e t s , and c i r c u i t  d e s c r i p t i ons w i th a 
r e c o r d  o f  the j o b s  o n  wh i ch the draw i ng s  are u s e d . 

J .  I .  M .  - An abbr e v i a t i on f o r  " Job  I n f o rmat i o n Memorandum . "  

JOB INFORMAT I ON MEMORANDUM - A p a p e r  i s s u e d  by the i n s t a l l e r  r e qu e s t ing a d d i 
t i ona l i n f o rmat i on r e q u i r e d  o n  the i n s t a l l a t i o n 
o f  the  j o b . 

LO CAL CABLE - A c ab l e  wh i ch i s  ma d e  by hand and u s e d  f o r  i n t e r c onne c t i ng 
a p paratus  w i t h i n  a un i t  o f  e q u i pment . 

LO CAL POWER CABLE - A hand mad e  c ab l e  f o r  i n t e r c o nn e c t i ng apparatus  in  a 
s i ng l e  l i neup o f  frame , d e sks or  sw i t c hb o ards . ( B e i ng 
r e p la c e d  b y  sw i t chb o ar d  c ab l e . ) 

METHOD OF OPERAT I ON SHEET S  - The s e  p a p e r s  d e s c r i b e  the  o p e r a t i o n o f  c i r c u i t s . 
Now o b s o l e t e , r e p la c e d  by " C i r c u i t  D e s c r i pt i ons . " 

MFR . D I S C . - A r a t i ng f o r  draw i ng s  n o t  t o  b e  us e d . 

NEW DEVELOPMENT D E S CR I P T I ON - A p a p e r  i s s ue d  by the  s t andar ds  eng i n e e r s  a s  
an a dvan c e  n o t i c e  t o  the Mer c hand i s e  and Manu
f a c t ur i ng D e p a r tme nt s that i t  w i l l  be ne c e s 
sary t o  manufa c t ur e  a new t yp e  o f  e q u i pment . 
Th i s  paper  d e s cr i b e s  the typ e o f  e q u i pment , 
shows the  pr o b ab l e  annua l demand , i t s  ef f e c t  
o n  pr e s ent e qu i pme nt , and a l i s t o f  the 
a s s o c i a t e d  draw i ngs  and s pe c i f i c a t i ons . 

N . D . D .  - Abb r e v i a t i o n f o r  " New Deve l o pme nt D e s cr i p t i on . "  

PER I OD I C  CHANGES - Th i s  i s  a t e rm u s ed t o  i d ent i fy a syst em wh i ch r e qu i r e s  
that chang e s  o n  c er t a i n  t yp e s  o f  e q u i pment b e  ma de  
p e r i o d i c a l l y ,  u s ua l ly o n c e a year . 

PLANT ENG INEER ING C IRCULAR - A numb e r e d  s er i e s o f  p a p er s ,  abbr e v i a t e d  " PE C "  
i s s ue d t o  the  o p erat i ng c ompan i e s  b y  the  
A .  T .  & T .  Company , c o ver i ng eng i n e e r i ng 
ma t t er s  o f  ma j o r imp o r t anc e .  

PLANT ENG INEER ING LETTER - A numb e r e d  s e r i e s  o f  p a p e r s  abbr e v i a t e d  " PEL" 
i s s u e d  to o p e r a t i ng c ompan i e s  b y  the A .  T .  & T .  
C ompany , c o ver i ng eng i ne e r i ng ma t t e r s  o f  m i n o r  
imp o r tanc e or  o f  a le s s  p ermanent  na t ur e . 

P O WER DATA S HEETS - Eng i ne e r i ng da t a  on  p owe r appara t u s a n d  s u�p l i e s  f ur 
n i she d b y  o ut s i de  ma nuf a c t ur e r s  i s s u e d  by t he B e l l  
T e l e p h one La b o rat or i e s . 
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POWER PUNCHING L I ST - An a s s i gnment l i s t  f o r  a s s o c i a t i ng numb e r e d  pun c h i ng s  
on  a p ow e r  t ermi na l  s t r i p  w i th tho s e  l e a d s  o n  a c i r 
c u i t  draw i ng wh i ch a r e  shown t e rmina t ing at  p o w e r  
punch i ng s  a n d  wh i ch have d e s i gnat i o n s  wh i c h c ann o t  b e  
s t amp e d  o n  the  t erm i na l  s tr i p  s o  a s  t o  b e  l e g i b l e  f o r  
ma i nt e nanc e purp o s e s . 

QUE ST I ONNA IRE - F orms i s s u e d  b y  the  B e l l  T e l e phone Laborat o r i e s  f o r  the 
g u i dan c e  of  the  T e l e phone Compan i e s  i n  wr i t i ng T e l e phone 
Company s p e c i f i c at i ons . The s e  f o rms i n d i c a t e  the i n f o rma
t i on r e q u i r e d  by the  Equi pment D e par tment s i n  o r d e r  t o  
eng i n e er  t h e  e qu i pment and pr o v i d e  un i f ormi ty i n  the  i n
f o rmat i o n r e c e i v e d  f r om var i o us  � e l e phone C ompan i e s . 

RE QU I S I T I ON - A f o rm u s e d  f o r  o r d e r i ng ma t er i a l  on an eme r g e n c y  b a s i s  f o r  
u s e i n  c onne c t i o n w i th e qu i pment i n  the  han d s  o f  the  i n s t a l l e r . 

RETURNED GO O D S  MEMORANDUM - A f orm i s s u e d  by the i n s t a l le r  o n  wh i c h he  l i s t s  
e x c e s s  mat er i a l  r e turne d t o  the  f a c t ory . 

REMARK SHEET - A p a p e r  wh i c h l i s t s  the  w i r i ng r e c o r d  and l o c a l  c ab l e  d e s i gn 
draw i ng s  r e q u i r e d  i n  mak i ng a l o c a l  c a b l e . I dent i f i e d by  the  
pr e f i x  " RS"  f o l l owe d  by the j o b o r d e r  numb e r , s p e c i f i c a t i on 
numb e r  and s h o p  o r d e r  dash numb e r  a s s i gned  t o  the l o c a l  c ab l e . 

REPRODUCED TRA C I NG - A r e pr o du c t i on o f  a tra c i ng mad e  o n  t r a c ing c l o th by 
pho t o graph i c  pr o c e s s e s  and i s  s u i tab l e  for u s e a s  a 
dup l i c a t e  o f  t h e  o r i g i n a l . 

S . A .  - An abbr e v i at i on f o r  " Su p p l ement a l  Author i zat i o n "  o r  c u s t omer ' s  chang e 
a f t e r  c ontra c t . 

SCHEDULE - A p a p e r  i s s u e d  by  the  E qu i pment D e partment show i ng the  dat e s  wh en  
j o b s p e c i f i cat i o n s  arid dr aw i ng s  a r e  due t h e  Manu f a c t ur i ng Depar t 
ment . 

SCHEMAT I C  - S e e " C i r c u i t  Schemat i c . "  

SPE C I F I CAT I ONS 

D - SPE C I F I CAT I ON - Sp e c i f i c at i on i s s u e d  f o r  the purpo s e  o f  f ur n i sh i ng 
manuf a c t ur i ng i nf orma t i on on  s p e c i a l  a p paratus wh i ch 
i s  d e s i gn e d  t o  c ar e  f or c o nd i t i ons wh i ch c anno t  b e  
me t b y  ex i s t i ng s tandar d a p paratus . 

I TE SPE C I F I CAT I ONS - Sp e c i f i c a t i o ns c ov e r i ng the manuf a c t ur e  o f  i n
s t a l l e r ' s  t e s t  s e t s . 

JOB SPE C I F I CAT I ON - Sp e c i f i ca t i ons  c ove r i ng manu f a c t ur i ng and i n
s t a l l i ng i n f o rmat i o n f o r  a s p e c i f i c  c en t r a l  o f f i c e . 

KS SPE C I F I CAT I ON - Sp e c i f i cat i o ns i s s u e d  by the B e ll T e l e phone  Lab ora
t or i e s c o v e r i ng eng i ne er i ng r e qui r ement s manuf a c tur e d  
b y  o ut s i de s up p l i er s . 

STANDARD E QU I PMENT SPE C IF I CAT I ON - Sp e c i f i c a t i ons  c o v e r i ng i n f o rma t i on 
f o r  the manu f a c t ur e  o f  s t andar d 
un i t s  o f  e q u i pment c o mmonly known 
as J- s pe c i f i c a t i o n s . 

X S PEC I F I CAT I ONS - I s s u e d  by t h e  B e l l  T e l eph one Lab o r a t or i e s  t o  c o ver  
s p e c i f i c  or general  e ng i ne e r i ng r e q u i r eme nt s . 
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SUIB'1ARY OF APPARATUS - Th i s  i s  that par t o f  a j o b s p e c i f i c a t i on wh i ch l i s t s  
the  apparatus and e q u i pme nt . 

SUPPLEMENT - P a p e r s  i s s u e d  b y  the  e q u i pment e ng i ne er wh i c h  c o ver  i n f orma t i o n 
t o  the  Dra f t i ng D e par tmen t  f or mak i ng c hange s o n  draw i ng s . 
Sup p lement s de s i gnat e d  c la s s  " A "  o r  " B " author i z e  the  sho p and 
f i e ld to make  c hang e s  on e qu i pment i n  pro c e s s  of manu f a c tur e  
o r  i ns t a l la t i on .  

SW I T CHBOARD CABLE - A numb er o f  i n s u l a t e d  w i r e s  ma de up i nt o  a c ab l e  b y  
ma c h i n e  a n d  c o ver e d  w i th a bra i d e d  t ext i l e  c o ver i ng . 

TEMPORARY INFORMAT I ON ' MEMORANDUM - A p a p e r  i s s u e d  as  an autho r i z at i o n f o r  a 
l im i t e d  t ime � ermi t t i ng the  sho p o r  i n
s t a l l er t o  dev i a t e  f.rom s t andar d r e qu i r e 
ment s in t h e  manu f a c tur i ng or i n s t a l l i ng 
o f  e q u i pment . 

T . I . M .  - An abbr e v i a t i o n f o r  " T emp o r a r y  Inf o rma t i o n  Memorandum . "  

TRAFF I C  C IR CULAR - A numb e r e d  s er i e s  o f  pape r s , abbr e v i at e d  " T C , " i s s u e d  t o  
t h e  o p e rat i ng c ompan i e s  b y  t h e  A .  T .  & T .  C ompany , c o ver
i ng t r a f f i c  ma t t e r s  of  ma j o r imp o r t anc e .  

TRAFF I C  LETTER - A numb e r e d  s e r i e s  o f  p a p e r s  i s s u e d  t o  the o p e r a t i ng 
c ompan i e s by  the  A .  T .  & T .  C ompany , c over i ng tra f f i c  
ma t t e r s  o f  m i n o r  i mp o r t an c e  o r  o f  l e s s  p e rmanent nat ur e . 

VAND YKE - A trans par ent  negat i ve pr i nt o f  a t r a c i ng f r om wh i ch blue  l i ne 
pr i nt s  ar e ma d e . 
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W e s t e r n  E l e c t r i c  Company , I n c . 
Hawt h o r n e  W o r k s  

T e l e pho n e  Sys t ems Tra i n i ng 
C o ur s e : E q u i pme nt B r a n c h  Pra c t i c e s  

P e r s o nn e l  S e rv i c e  B r a n c h  
Tra i n i ng D e p ar tment 

L e s s o n No . 5 

PRO C E DURE S F O R  WR I T ING JOB SPE C I F I CAT I ONS  

Th i s  l e s s o n is  i s s u e d  to  d e s c r i b e t h e  g e n e r a l  f e a t ur e s  of  wr i t i ng 
a j o b s p e c i f i c a t i o n o  S e v e r a l  i t ems a r e  dup l i c a t i o n s  o f  wha t ha s b e en 
c o v e r e d  b e f o r e , but a r e r e p e a t e d  i n  a n  e f f o r t  t o  make  t h i s l e s s o n a un i t  
i n  i t s e l f o 

I n f orma t i o n c o n t a i n e d  he r e i n  i s  t o  b e  us e d  f o r  t r a i n i ng p ur p o s e s  
o n l y , a n d  i s  n o t  i n t e n d e d  t o  p r e s c r i b e  metho d s  o r  t o  r e p la c e  o r  s up p l ement 
e x i s t i ng i n s t r uc t i o n s  in the  E qu i pme nt  Eng i n e e r i ng D e partment . 

Pr e f a c e 
Out l i n e  
S e c t i o n  1 .  
Se c t i o n 2 .  
S e c t i o n 3 .  

C ONTENT S 

Jo b Ana lys i s  
Jo b Pr e p a r a t i o n 
Jo b Comp l e t i o n 

B I BL I O GRAPHY 

B e l l  Sys t em Pub l i c a t i o n s  
E q u i pme nt  Eng i ne e r i ng Gu i d e  ( tlanua l ) 
E q u i pme n t  E ng i ne e r i ng Handb o o k 





PREFACE 

Accuracy , thoroughness , eff 1 e 1 ency , and the personal sat isfaction 
o� do l rig a good job arci the �ssent l a l  factors in establishing a high standard 
or engineering performanc e . W t  th the 1 ncre·ase· in. complex ! ty of equ l �ment 
engineering ; it has become apparent that a def 1 n.1 te system of engineering 
procedure l s  necessary to assist· in rea1 1 z 1 ng the desired performanc·e . To 
meet this need , the plan covered herein has been prepared . 

Even when a def 1 ti 1 te system of procedure ls conscientious ly applied , 
the general engineering respons 1 b 1 1 1t 1 es are such as to requ i re logical and 
cons i stent tho ught throughout the process of the work . To be of maximum as
sistance the app licati on of this plan must be hab i tual ; thus permitting ful l  
consideration of the real engineering problems . 

The fo l lowing description of eng 1 neer-1 ng procedures . l s  only 
gen�ral in nature . PraQtical everyday engineering act 1 v 1 t 1 e� dea l with 1 nd 1 -
v 1 dual 1 zed and un ique s t  tuat l ons wh l c.h are never exactly duplicable and of 
whic h ,  accordingly , no complete description ls possible • 

• 
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OUT L I NE 

SE C T I ON 1 .  JOB . ANALYS I S  

1 .  Ana lys i s  o f  the  Job b y  the  Eq u i pment Eng i ne e r  
2 .  Pr e l im i nary Sur v e y  by t h e  Eng i n e e r  
3 .  O f f i c e R e c o r d s  and Work i ng P a p e r s  
4 .  D e t a i l e d  Eng i n e er i ng Ana lys i s  
5 .  P la nn i ng 
6 .  Summary 

SE C T I ON 2 .  JOB PREPARAT I ON 

1 .  S e q ue n c e o f  G e n e r a l  Eng i n e e r i ng O p e r a t i o n s  
2 .  Job Pr o gr e s s  I nd i c a t o r  
o .  S t a t u s  o f  I t ems i n  Te l e ph o n e  Company Sp e c i f i c a t i o n 
4 .  P r e para t i on o f  t h e  Jo b W i r i ng L i s t  

a .  Se l e c t i o n o f  the  C i r c u i t s  
b .  Ana lys i s  o f  " No t e s  no t f o r  Manuf a c t ur i ng Pur p o s e s "  
c .  Se l e c t i o n o f  F i gur e s  and O p t i o na l  W i r i ng 
d .  Ch e c k i ng Conne c t i ng L e a d s  
e .  W i r i ng L i s t  E d i t i ng 
f .  Sho p  and I n s t a l l er ' s  No t e s  
g .  I nd i c a t i on o f  Comp l e t i o n 

5 .  L o c a t i ng C i r c u i t  Appar a t u s  
a .  E s t ab l i s hme nt  o f  Appar a t u s  L o c a t i on 
b .  I n f orma t i o n t o  Fus e B o a r d  ( 6 9 s p e c . )  
c .  I n f orma t i o n t o  Re lay Ra c k  and  D i s tr i but i ng Frame s 
d .  Pr o v i s i o n s  f o r  Futur e E q u i pment 
e .  I nd i c a t i o n - o f  C omp l e t i o n 

6 .  O r d e r i ng C i r c u i t  Appar a t u s  

a .  Or d e r i ng f r om E q u i pme nt Draw i ng s , 
b .  D e s i gnat i o n i n  Summary 
c .  I nd i c a t i o n o f  Comp l e t i o n 

7 .  Ap p l i c a t i o n o f  Un i t  E q u i pme nt ( J- draw i ng s  and ED- draw i ng s ) 

a .  I n i t i a l  Ap p l i c a t i o n o f  Un i t  E qu i pme nt  
b .  Norma l Ap p l i c a t i o n o f  Un i t  E q u i pme n t  

8 .  Pr e p ar a t i o n o f  Cab l i ng I n f o rma t i o n 

a .  S e l e c t i on o f  Cab l e  C o d e  
b .  Me t h o d o f  E d i t i ng Cab l i ng I n f o rma t i o n  
c .  I nd i c a t i o n o f  Comp l e t i o n 

9 .  Pr e par a t i o n o f  Mi s c e l l an e o us I n f orma t i o n 

a .  I n t e r r up t e r , Alarm , and W i r e  I n f o rma t i o n 
b .  Me t h o d  o f  E d i t i ng I n t e r r up t er and Alarm I n f o rma t i o n 
c .  Me t h o d  o f  Ed i t i ng W i r e  
d .  I nd i c a t i o n o f  Comp l e t i o n 

10 . L o c a t i ng and O r d e r i ng Fr amework and Non- C i r c u i t Ap par a t u s  

a .  As s emb ly and Framework Par t s  
b .  Non- C i r c u i t  Appar a t u s  
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1 1 . L i s t i ng o f  Draw i ng s  and R e f er e n c e Pap e r s  

a .  Framework and Standar d Equi pment Sp e c i f i c a t i on Draw i ng s  
b .  C i r c u i t s , Schemat i c s  and Me t h o d  o f  Operat i on She e t s  
c . ; E qu i pment Draw i ng s  

· 

d .  Ins t a l l er s ' Re f er e n c e Pap e r s  

12 . Comp l e t i on o f  Longhand Sp e c i f i c a t i o n 

13 . Dra f t i ng I n f o rmat i on 

a .  I s s uanc e o f  Draw i ng Order s and Chang e Supp leme nt s  
b .  Comp l e t ene s s  
c .  App r o va l  o f  Tr a c i ng s  

SE C T I ON 3 .  JOB C OMPLET I ON 

1 .  R e v i ew o f  T e l e phone C ompany ' s  Sp e c i f i c a t i on and Job F o l d e r  
2 .  Arr ang ement o f  Pap e r s  f o r  Fut ur e Re f e r e n c e 
3 .  Ap p end i c e s  
4 .  Answer i ng Compla i n t s  
5 .  F i nal C o rr e c t i on o f  O f f i c e  Re c o r ds 

· , 
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SE CT I ON 1 .  JOB ANALYS I S  

1 . . Ana lys i s  o f  th�  Jo b b y  the  E q u i pment Eng i n e e r  (Ana lyz e r ) 

The a c t i o n i n  the  e q u i pment d e partment s t ar t s  w i th t h e  r e c e i p t o f  
the  j ob by t h e  e q u i p me nt e ng i n e e r  , wh o ,  ba s e d  o n  t h e  s t udy o f the  T e l e p h o n e  
C omp a ny ' s  s p e c i f i c a t i on ,  a s s o c i a t e d  dr a w i ng s , and any s up p l eme nt a l  i nf orma 
t i on wh i c h he  may ha v e  r e c e i v e d , d e t e r mi ne s  wha t i s  t o  b e  f ur n i she d on  the  
j ob and p r e pa r e �  t h e  f o l l ow i ng i nf or ma t i o n : 

a - O r i g i na t e s  a keyshe e t  whe n  r e q u i r e d  s h o w i ng t h e  B e l l  La b orat or i e s ' 
c i r c u i t s  ( S D ' s )  r e q u i r e d t o  me e t  t h e  t r a f f i c  r e q u i r e me nt s o f  t he j ob ,  
and t he i nt e r c onne c t i on o f  t h e  c i r c u i t s . 

b - Lays o ut a tra f f i c  schema t i c  wh i ch shows  a fun c t i onal layout and 
i n t e r c onne c t i o n of  the var i o us  f r ame s wh i c h mak e  up  the t r a f f i c  
c hann e l s  and the ma i n  a s s o c i a t e d  e q u i pme n � .  

c - T o g e ther  w i th the  c ab l i ng a n d  p o w e r  eng i n e er d i r e c t s  the  p r e p ar a t i o n 
o f  the  f l o o r plans . 

d - Star t s  a Job  F o l d e r  f o r  the  purp o s e  o f  e l i m i na t i ng the  l o s s  or  m i s 
p l a c ement o f  i n f o rma t i o n p a p e r s  r e c e i v e d  w i th the  t e l e p�one c ompany ' s  
s p e c i f i c a t i o n and t o  e s t a b l i sh a d e f i n i t e  p la c e  f or the  e ng i n e e r ' s  
c o py o f  a l l  futur e c o rr e s p ondenc e ,  memo r anda , and i nf o,'.rmat i o n  t o  and 
fr om o t h e r  organ i z a t i o ns . I n  i t s  p r e p ar a t i o n ,  a l l  pag � r s  s h o u l d  b e  
arrang e d  i n  a n  o r d e r ly manne r  t o  f a c i l i t a t e  r e f er enc e t o  any d e s i r e d  
i n f o rma t i o n and t h e  f o l d e r  d e s i g nat e d  t o  d i s t i ng u i sh i t  f r om t h o s e  
f o l d e r s  t h a t  have b e e n  pr e par e d  o n  o th e r  a c t i ve order s . .  Or i g ina l 
c o p i e s  o f  a l l  c orr e s p o n d �n c e  r e c e i ve d  w i th the j o b s h o u l d  no t b e  f i l e d  
i n  t h i s  j o b  f o l d e r  but s h o u l d  b e  r o ut e d  t o  a l l  o ther o r g an i z a t i o ns a f 
f e c t e d  and then f i l e d  i n  the  r e g u lar c o rr e s p onden c e  f o l d e r . ( C l e r i c a l  
f i l e . )  

Pr o v i s i o n s h o u l d  b e  ma d e  i n  the  j o b f o l d e r  f o r  r e c o r d i ng , from t i me t o  
t i me ,  tho s e  i t ems o n  whi c h  a c t i o n c ann o t  b e  c o mp l e t e d  o n  s ch e dul e , the 
r e a s o n  why they c an ' t  b e  t aken c a r e  o f ,  and the p r o b ab l e  c omp l e ti o n  
da t e . 

e - I s s ue s  the  eng i ne e r i ng and ma nuf a c t ur i ng s c he du l e . 

f - I s s ue s r e c ommenda t i ons  c o v e r i ng t h e  pr o v i s i on o f  any s p e c i a l  f e a t ur e s .  
I n  c a s e  t h e  e q u i pme nt e ng i ne e r i s  not  i n  a p o s i t i on t o  p r o v i d e t h i s 
i n f o r mat i o n ,  h�  w i l l  r e f e r  t h·e q ue s t i on t o  the  B e l l  Lab o r a t or i e s . 

g - I n  c a s e  i n f o rma t i o n r e q u i r e d  i n  d e t erm i n i ng wha t  t o  f urn i s h o n  t h e  j ob 
i s  l a c k i ng i n  the  c u s t ome r ' s  sp e c i f i c at i o n ,  the  e q u i pme nt eng i ne e r  
o b t a i n s  t h i s i nf o r ma t i o n f r om t he T e l e ph o n e  C omp a ny . 

h - D e t ermi n e s  whe t h e r  a l l  t h e  n e c e s s ar y  c o nne c t ing c i r c u i t s  have b e en 
s p e c i f i e d  i n  the t e l e phone  c ompany ' s  s p e c i f i c a t i o n and - whe ther the  
o p er a t i ng f e a t ur e s  a r e  s a t i s f a c t o r y . 

j - Gu i d e s  and c o o r d i na t e s  the  d i f f e r ent pha s e s  o f  the  j o b . At the  t i me 
the  j o b i s  p lanne d ,  c o n s i d e r a t i o n  s h o u l d  b e  g i ve n  to i t s  p o s s i b l e  
r e la t i on s h i p  t o  o t her  j o b s . I n  c a s e  the j o b i s  par t  o f  a pro j e c t , the 
j o b c omp l e t i o n da t e  should be c h e c k e d  aga i ns t  the  overa l l  qomp l e t i on 
da t e  o f  t h e  ent i r e  p r o j e c t , and t h e  type  o f  e q u i pment b e i ng furn i s hed 
s h o ul� b e  s t ud i e d  to  i n s ur e  i t s  c o n f o rman c e t o  t h e  type of  e q u i pment 
b e i ng furn i sh e d  on the o th e r  j ob s  in the p r o j e c t . 
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k - On a c omb i na t i on j ob ,  c ons i d e r a t i o n mus t  b e  g i ven t o  the i n t e r change 
of e ng i n e e r i ng i n f orma t i on b e tw e e n  plant s , the over a l l  c omp l e t i o n da t e , 
the n e c e s s ar y  c o nne c t i ons  i n c lud i ng t i e  c ab l e s  b e tw � e n  o f f i c e s ,  the 
g e ne r a l  c ab l i ng s cheme , the p ow e r  r e q u i r ement s , and to the p o s s i b i l i ty 
o f  i nt e r f e r e n c e  o f  frame and r a c k  e q u i pment l o c at i o ns . 

1 - W i th r e gard t o  o ther j ob s  wh i ch may b e  i n  p r o c e s s  f o r  the  s ame o f f i c e ,  
a che ck  should  b e  mad e  f o r  i n t e r fe r enc e o f  e q u i pment l o c a t i o n s  and 
o t h e r  p o s s i b l e  i n s t a l lat i on d i f f i c ult i e s that may be e n c o unt e r e d  due 
to mo d i f i c a t i ons  or  r e l o c a t i o n s . 

2 .  Pr e l imi nary Survey by the Eng i n e e r  

In s t a r t i ng t h e  eng i ne er i ng o f  any j ob ,  a g e n er a l  under s t and i ng o f  
t h e  char a c t e r  a n d  the  s c o p e  o f  t h e  w o r k  i nvo lved  should b e  o b t a i ne d . Th i s  
i s  s e c ur e d  by c a r e fully r e a d i ng thr o ugh the ent i r e  t e l e phone  c ompany ' s  s p e 
c i f i c a t i on ,  a l l  c or r e s p onde n c e , a n d  t h e  e q u i pment eng i n e e r 1 s  r e c omme nda
t i ons and by s t udy i ng the  t r a f f i c  s c h e ma t i c , keyshe e t , f l o o r  p lans , s c he dule  
she e t s  and  all  other  pap e r s  p e r t a i n i ng to  t he j ob ,  to  d e t e rmine  wha t is  t o  
b e  f ur n i she d wha t i s  the f unct i on o f  t h e  e q u i p me nt , h ow t he e q u i pme nt w i l l ' 
f u l f i l l  the  gene ra l t r a f f i c  f e a t ur e s , the a r r a ng e ment o f  t he pr e s e nt and a d 
d i t i ona l e q u i pme nt , a n d  h o w  i t  wi l l  b e  i n s t a l l e d . 

Dur i ng th i s  pr e l iminary s urve y ,  a l l  e s s ent i a l  i n f o rmat i on p a p e r s  
that s h o u l d  a c c omp any t h e  c us t omer s ' s pe c i f i c a t i on a r e  det ermi n e d  a n d  the 
ne c e s s ary  s t e p s  taken to p r o cure tho s e  that have not b e en r e c e i v e d . 

I n  c a s e  new or  unfami l i ar e qu i pment i s  o r d er e d ,  r e f er e n c e should 
b e  ma d e  t o  the  g en e r a l  eng i ne e r i ng c i r cular s and new d e ve l o pment d e s c r i p t i ons  
\ NDD ) c o ve r i ng th i s  part i c ular t yp e  of  e qu i pment . 

3 .  O f f i c e  R e c or d s  and Work i ng Pap e r s , 

A f t e r  b e c oming a c q ua i nt e d  w i th the g e n e r a l  r e qu i r ement s o f  the 
j o b ,  the n e c e s sary o f f i c e  r e c o r d s , s uch  a s  pr e v i ous  s p e c i f i c a t i ons  and 
e q u i pment draw i ng s , a r e  o r d er e d . The work i ng p a p e r s  c ons i s t i ng o f  s p e c i 
f i c a t i ons , draw i ng s  and e d i t i ng : f o rms should b e  o b t a i n e d  a s  c omp l e t e ly a s  
po s s i b l e  a t  th i s  t i me ,  a lthough i t  may b e  n e c e s s ar y  t o  o r d e r  a d d i t i onal  
pap e r s  i n  the  c o ur s e  of  the analys i s  and plann i ng o f  the  j o b .  

4 .  D e t a i l e d  Eng i n e e r i ng Ana lys i s  

In a dd i t i on t o  t h e  s t udy ma d e  by t he e.q u i pme nt eng i ne er f or the 
purp o s e  of  d e t e r mi n i ng what t o  fur n i sh ,  it  i s  ne c e s sary f o r  t he e ng i n e e r  
t o  a na ly z e  t he d e t a i l s  of  t h e  j ob t o  d e t e r mi ne h ow t o  pr op e r ly p r o v i de t he 
r e q u i r e d  e q u i pment . T h i s d e t a i l e d  a na ly s i s  o f  t h e  j ob ,  by the  e ng i ne er , 
i s  a f undame nta l p r e -r e q u i s i t e  t o  e f f i c i e nt eng i ne e r i ng . 

In th i s  analys i s ,  tne c us t omer ' s  s p e c i f i c a t i on i s  s t ud i e d  t o  d e t e r 
m i n e  t h e  i t ems o f  e qu i pment that a r e  t o  b e  f urni she d ,  and t h e i r  r e la t i onsh i p  
t o  the pr e s ent  o f f i c e  e qu i pment and t o  o th e r s  p o r t i ons  o f  t h e  o r d e r . Con
s i d e r a t i on should be g i ven a t  th i s  t i me to any framework r e qu i r ement s that 
a f f e c t  e q u i pment c a p a c i t i e s . Some c on c e p t i o n of the t r af f i c  f ea t ur e s  of a 
c i r c u i t  w i l l  gr e at ly a i d  in  i t s  a pp l i c a t i on .  Th i s  i n f o rma t i on may b e  
s e cur e d  from the B e l l  Lab o r a t o r y  s ch emat i c  and t h e  a s s o c i a t e d  c i r c u i t  d e s 
cr i p t i on .  I t  i s  a l s o  a dvi s a b l e  t o  s tudy the  B e l l  Lab orat o r y  Inf o rmat i on 
Sp e c i f i c a t i on c o ve r i ng the e q u i pment - invo lve d .  

Inf orma t i on c on c e rn i ng the a pp l i c at i on o f  s t anda r d  c i r c u i t s  or  
e q u i pment should  b e  ob ta ined  f r om the e q u i pment eng i ne e r , whe r e a s , i t  is  a 
func t i on o f t he pra c t i c e  eng i ne e r  t o  fur n i sh t he g e n e r a l  i nt e rp r e t a t i on of  
s t anda r d  c i r c u i t s and e q u i pme nt arrangement s as  pr ov i d e d  f or on t he · s t and
ard e q u i pme nt drawi ng s . 



I t  i s  d e s i r ab l e  that a d e t a i l e d  ana lys i s  o f  one c i r c u i t  b e  ma de  
and f o l l o w e d  thr o ugh to  the  c o mp l e t i on of  the  s p e c i f i c a t i ons  and draw i ng i n
f o rma t i o n c o ver i ng tha t pha s e  o f  the  w o r k  b e f o r e  mak i ng the d e t a i l e d  ana ly
s i s  on  ano ther c i r cu i t . 

5 .  Plann i ng 

. Hav i ng d e t ermi n e d  wha t e q u i pment i s  r e qu i r e d  and how i t  w i l l  b e  
pr o v i d e d ,  i t  i s  e s s enta i l  that a f orwa r d  v i ew b e  taken o f  the  e ng i ne e r i ng ,  
manuf a c t ur i ng and i ns t a l la t i o n e f f o r t  r e q u i r e d  o n  the  j ob .  The futur e  
pr o gr e s s  o f  the  e ng in e e r i ng work i s  v i sual i z e d  t o  d e t ermi ne  whe th e r  any 
i n t errup t i on s  or d e iays w i l l be enc oun t e r e d  due to l a c k  of or faulty  e ng i 
ne er i ng i n f o rma t i on .  Th i s  v i s ua l i z a t i .o n  o f  t h e  eng i ne e r i ng w o rk s h o u l d  d i s 
c l o s e  any p o i n t s  wh i ch may n e ed t o  b e  r e f err e d  t o  the  t e l e ph o n e  c ompany or  
o ther  o r g an i z a t i o n s  for  the i r  a p pr o va l , and  wh i c h w o u l d  o therw i s e  de lay the 
pr o gr e s s  of  the  e ng i n e e r ing . Th e p lann i ng of the  manu f a c t ur i ng and i n s t a l 
lat i on w o r k  i nvo lve s t h e  f i t t i ng t o g e th e r  o f  th& var i o us i t ems  o f  e q u i pment , 
a s  w e l l  a s  d e t ermi n i ng whether  the  j o b a s  a who l e  i s  s �  arrang e d  that a l l  
pha s e s  o f  i t  may p r o gr e s s  i n  a n  o r d e r l y  and e f f i c i ent manner . 

Any q u e s t i on s  c o n c e rn i ng th� e ng i ne e r i ng o f  a j o b o r  que s t i o n s  o f  
pr o c e dur e may b e  f r e e ly d i s c us s e d  w i th t h e  v e r i f i c at i o n eng i n e e r  who i s  the  
eng i n e e r ' s  i mme d i a t e  s u p e r v i s o r  and , as  c h e c k e r , mus t  approve  the c omp l e t e d  
l o nghand s p e c i f i c a t i ons  b e f o r e  t h e i r  r e l e as e . 

6 .  Summary 

As a l l  o ther e ng i n e e r i ng o p e r a t i o n s  a r e  bas e d  on t h e  Job Ana lys i s , 
i t  i s  e s s ent i a l  that t h i s  fun c t i on b e  p e r f orme d tho r o ughly and a c c ura t e ly t o  
s e c ur e  a c l e ar under s t and i ng o f  t h e  j o b ,  a kno w l e dg e  o f  what e q u i pmen t  i s  
r e qu i r e d ,  and a p lan f o r  pr o v i d i ng i t . The ne c e s sary work i ng pap e r s  and 
f o rms s h o u l d  be on hand and a l l  q ue s t i o nab l e  p o int s , wh i ch can be f or e s e en ,  
s h o uld b e  taken up w i t h the  t e l e phone  c ompany i n  o r d e r  t o  avo i d  any d e lay 
wh e n  pr e parat i on of the j ob s p e c i f i c a t i o n i s  b eg un .  

SE C T I ON 2 .  JOB PREPARAT I ON 

1 .  S e q u e n c e  o f  G e n e r a l  Eng i n e e r i ng O p e r a t i o n s  

To  i n s ur e  a c c ur a c y  a n d  c omp l e t ene s s  i n  the prepara t i o n o f  t h e  j o b 
s p e c i f i c a t i o n s  and  draw i ng s , a d e f i n i t e  s e que n c e i n  p e r forming the  g e n e r a l  
e ng i ne er i ng o p e r a t i ons  i s  e s s ent i a l . T h e  ext ent o f  the  var i o us o p e r a t i o ns  
w i l l  d e p end on  whe ther s t andar d e q u i pment  may b e  s p e c i f i e d ,  o r  whe th e r  the  
j o b mus t  be  built  up o n  a d e t a i l e d  b a s i s . 

The f o l l ow i ng i s  the  s e que�c e o f  the g e neral  eng i n e e r i ng o p e r a -
t i on s : 

a - S e l e c t i on o f  l i s t s  f r om s t anda r d  
t i on dra w i ng s  

s p e c i f i c a - ) 
) 

b - P r e p arat i o n o f  t h e  w i r i ng l i s t 
c - L o c at i on o f  c i r c u i t  appa r a t u s  
d Or d e r i ng o f  c i r c u i t  apparat u s  
e - P r a p a r a t i o n o f  c ab l i ng i nf ormat i on 
f - Ed i t i ng o f  mi s c e l l ane o u s  i nf orma t i on 
g - L o c a t i ng a n d  o r d e r i ng o f  f r ame wo r k  a nd 
h - . L i s t i ng o f  dr a � i ri g s  
j - C omp l e t i on o f ·  l o nghand s p e c  1 f  i c a t i  o n  

� ap p l i e d s u c c e s s i v e ly f o r 

) 
e a c h  w i r i ng l i s t i t e m .  

) 
) 

n o n - c i r c u i t  a p p a r a t u s  

T h e  ab o v e  s e q u e n c e  i s  ap p l i c a b l e  i n  mo s t  c a s e s ; h o we v e r ,  wh e n  
s t anda r d  s p e c i f i� a t i on drawings  a r e  n o t  u s e d , t he s e q u e n c e  s h o u l d  s t a r t  
w i t h  I t e m b .  
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1 '  
I 

2 .  Jo b Pr o gr e s s  Ind i c a t o r  

I n  o r d e r  t o  ma inta i n  a d e f i n i t e  s e quenc e ,  i t  i s  e s s e nt i a l  that a 
me ans o f  i nd i c a t i ng the pr ogr e s s  and c omp l e t ene s s  o f  e a ch o f  the eng i n e e r 
ing o p e r a t i ons  d i r e c t ly a s s o c i a t e d  w i th e a c h  i t em i n  the j ob w i r i ng l i s t  b e  
us e d . Each exp e r i enc e d  eng i ne er ha s h i s  own me tho d o f  pr o c e e d i ng w i th s p e c . 
wr i t i ng ,  but i n  g e n e ra l ,  a l l  the s e  metho d s  c o ver the s ame i t ems . Howe ver , 
unt i l  an eng i ne e r  has adopt e d  an e f f i c i ent me tho d o f  h i s  own f o r  wr i t i ng a 
s p e c . ,  the f o l l ow i ng me tho d i s  sugg e s t e d . I n  the sugg e s t e d  metho d the 
c o mp l e t i on of e a ch o p erat i on for a p ar t i cular i t em i s  i nd i c a t e d  b y  p la c i ng 
a char a c t er opp o s i t e  thi s i t em i n  the w i r i ng l i s t . 

Th e chara c t er s  us e d  a r e  a s  f o l l ows : 

� Ind i c a t e s  that the c i r c u i t me e t s  the j o b  r e qu i r ement s 
L - Indi c at e s  that the c i r c u i t  apparatus ha s b e en lo c a t e d  
O - Ind i c a t e s  that t h e  c i r c u i t apparatus  h&s b e en orde r e d  
C - Ind i c a t e s  that the c ab l ing i n f o rmat i o n has b e en wr i t t en 
M - Ind i c a t e s  that the mi s c e l lane ous i n f o rmat i o n has b e en e d i t e d  
I - Ind i c at e s  that t h e  c i r c u i t .  draw i ng ha s b e en l i s t e d . 

When a c i r c u i t  i s  f o und wh i ch me e t s  the j o b r e qu i r ement s ,  the 
w i r i ng l i s t i s  p r e p ar e d  and the  i t em d e s i gna t ed by a che c k  mark . Then the 
other  o p er a t i ons ar e a pp l i e d  suc c e s s i v e ly to  thi s i t em and the c o mp l e t i on o f  
e a c h  o p er a t i on i nd i c a t e d  by  p l a c i ng the a s s o c i a t e d  charac t e r , tha t i s ,  L f o r  
lo c a t i ng ,  O f o r  o r d,er i ng ,  e t c . ,  on t h e  che ck mark . 

The c omp l e t i on o f  a l l  o p erat i o ns  f o r  a part i c ular w i r i ng l i s t i t em 
i s  i nd i c at e d  by � , wh i ch i s  t e rme d the  Job Pr o gr e s s  Ind i c a t o r . 

In  c a s e no a c t i o n i s  r e q u i r e d  f or a part i c ular o p erat i on ,  the a s 
s o c i a t e d  char a c t e r  i s  shown i n  t h e  r e gular manner , i n d i cat ing tha t t h e  ne c e s 
sary c ons i d e r a t i on ha s b e e n  g i ven . 

3 .  St a t us o f  I t ems i n  T e l e phone Company Sp e c i f i c at i o n 

As an a s suranc e that a l l  p o r t i ons o f  the t e l e phone  c ompany ' s  
s p e c i f i c a t i o n have b e en c ons i de r e d  and the ne c e s sary a c t ion  taken , and a s  a 
me ans o f  i n d i c a t i ng the author i zat i o n f o r  any d e v i a t i ons , the f o l l o w i ng p lan 
i s  s ug g e s t e d . 

The c o mp l e t i on o f  the a c t i on r e qu i r e d  i n  c o nne c t i on w i th e a c h  
paragraph , i t em ,  no t e , or s e c t i on o f  the t e l e phone c ompany ' s  s p e c i f i c at i on 
i s  i nd i c a t e d  by the p l a c i ng o f  a che ck mark b e f o r e  that i n d i v i dua l port i o n 
i n  the t e l e phone c ompany ' s  s p e c i f i c at i o n .  

No tat i o ns o f  chang e s  i n  the t e l e phone c ompany ' s  s p e c i f i c a t i on ar e 
mad e  9 p p o s i t e  the  par t i cular p o r t i ons a f f e c t e d ,  i nd i c a t i ng the l e t t er , 
a p p e nd i x ,  o r  o t h e r  author i ty f o r  the  chang e . 

Exp lana t ory no t e s  c o ve r i ng e ng i n e e r i ng pr o c e dur e wh i ch r e qu i r e  the 
t e l e phone c ompany ' s  appr o va l  are mad e  on the  back o f  the page  o p po s i t e  the  
que s t i onab l e  po r t i ons  i n  the t e l e phone c ompany ' s  s p e c i f i c a t i on .  In  gener a l , 
i t ems o f  th i s  k i nd and a l s o  c o nf i rma t i on s  o f  verba l i n f orma t i on ,  should b e  
r e f err e d  t o  the t e l e phone c ompany , a t  the  t i me the eng i ne e r i ng O f  the j ob 
s p e c i f i c a t i ons  a f f e c t e d  i s  c omp l e t e d . By the t ime the la s t  s p e c i f i c at i o n  
ha s b e en c omp le t e d ,  a l l  que s t i onab l e  i t ems should have b e e n  r e f e rr e d . 

4 .  S e l e c t i on of  J Drawi ng L i s t s 

On j ob s p e c i f i ca t i o ns f or e q u i pme nt c ove r e d  by J sp e c i f i c at i ons , 
a f t e r  the pr o p e r  J sp e c i f i c a t i ons a r e  det ermi ne d , they s h o u l d · b e ana lyz e d  
b y  t he eng i ne e r  t o  det e rmine what l i s t s  a r e  r e q u i r e d  f or the  j ob .  The 
drawing can be u s e d  as a work she e t  f or t h i s purp o s e , che c k ing the r e q u i r e d  
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l i s t , 1 nd 1 cat 1 ng q uant i t y  and o t h e r  p e r t i ne nt inf ormat i on and c r o s s i ng out 
the l i s t s  not r e q u i r e d . The i nf ormat i on can t h e n  b e  trans f e r r e d  t o  the w i r 
ing  l i s t dra w i ng and s p e c 1 f 1 c at 1 on HEF f or m .  

D o  n o t  dup l i ca t e  w i r i ng l i st s  of  s t anda r d  e q u i p ment s p e c 1 f 1 c a t 1 ons  
1n  the  j ob s p e c 1 f 1 cat 1 on wi r i ng l i s t . The i n s t a l l e r wi l l  c omp l e t e  all  out 
s i de o f  s e c t i o n w i r i ng s h own o n  the  f i gur e s  c o v e r e d  by J s p e c  l i s t s . H ow
e v e r , out s i de  of  s e c t i o n wi r i ng sh own on s eparat e f i gur e s  or  on  w i r i ng d i a 
grams n o t  l i s t e d  o n  t h e  J drawi ng , b ut r e q u i r e d  1 n  c onne c t i on w i t h  i t  s ha l l  
b e  o r d e r e d  i n  t h e  j ob s p e c i f i c at i on w i r i ng l i s t o n  add i t i ons  t o  e x i s t i ng 
j ob s . 

5 .  Pr epa rat i o n of  t h e  Job W i r i ng L i s t  

I t  i s  o'f ut mo s t  i mp or t a n c e  t hat  t he wi r i ng l i st b e  p r e par e d  
t h or oughly and a c c urat e ly ,  i n  o r d e r  t o  mi n i mi z e  t he ne c e s s i t y  o f  a l t e r a 
t i ons i n  i t - at  a lat e r  s t a g e  i n  t he p r eparat i on o f  the s p e c i f i c at i on .  The 
w i r i ng l i s t f or any one  c i r c u i t  s h o u l d  b e  c omp l e t e ly p r e par e d  b e f or e  p r o 
c e e d i ng w i t h  any othe r e ng i ne e r i ng o p e rat i on s  app ly i ng t o  t h i s e q u i p me nt . 
The f o l l ow i ng p r o c e dur e l s  e s s e ct i a l  i n  c onne c t i on wi t h  e a c h  of  t he var i ou s 
c i r c u i t s t o  b e  u s e d  i n  the  p r e parat i on o f  t he w! r i ng l i s t . 

a .  S e l e c t i on of  t h e  C i r c u i t s 

Whe n  u n i t  e q u i pment on a J- drawi ng l s  u s e d , the  r e q u i r e d  c i r c u i t s 
a r e  ob t a i ne d  f r om t he J-draw 1 ng a s  e xp la i ne d  1 n  paragraph 4 .  

F o r  a j ob or p ort i on o f  a j o b that  mu s t  b e  b u i lt  up on  a d e t a i l e d  
b a s i s ,  t h e  s e l e c t i o n o f  t he c i r c u i t s  l s  ma de  f r om t he s c hemat i c  r e c om
me ndat i on s  on t h e  j ob keyshe e t  or  f r om t he e q u i pme nt e ng i ne e r ' s  mar k e d  
c opy of  t h e  T e l e ph one C ompany ' s  sp e c i f i c at i on .  A car e f u l  r e ad i ng of  
t he t i t l e s  of  t h e  c or r e s p o nd i ng T - drawi n g s  wi l l  a i d  1 n  d e t ermi n i ng t he 
part i c u l a r  c i r c u i t  wh i c h wi l l  f u l f i l l  the  sp e c i f i c  j ob ne e d s . ( Eng i ne e r i ng S D  F i l e ) . The  ED c a r d  f i l e ( L i ne Eng i ne e r i ng F i l e ) l i s t s  
t h e  J-dra w i ng s , i f  any , wh i c h a r e  ma de  f r om the B e l l  Lab orat or i e s ' ED 
draw1ng s . The p r op e r  HEF s p e c i f i cat i on f orm l i s t s  t he s t a ndard draw
i ng s  t o - b e  u s e d . 

b .  Ana lys i s  o f  "Not e s  not  f or Manuf a c t ur i ng P urp o s e s "  

Ha v i ng s e l e c t e d  t h e  c i r c u i t  t o  b e  u s e d , 1 t  i s  i mp or ta nt t ha t  a 
c a r e f u l  ana lys i s  b e  ma de of  a l l  not e s  on t he c i r c u i t  drawi ng . T h o s e  
n ot e s  t ha t  ha ve  a b e ar ing o n  t h e  app l i ca t i on o f  t he c i r c u i t  t o  t he j ob 
s h o u l d  b e  de s i gna t e d  by p l a c i ng a che c k  mar k  opp o s i t e  t h em . Not e s  
t hat  d o  n o t  app l y  t o  t he j ob s h o u l d  b e  i nd i cat ed  by a c r o s s  mar k . 

c .  S e l e c t i on of F i gur e s  and Opt i ona l Wir i ng 

The c h o i c e  o f  opt i ona l f i gur e s  and w i r i ng i s  ma d e  1 n  t he ana lys i s  
o f  not e s . and  f r om a s t udy o f  the  arrangement of t he c i r c u i t  drawi ng . 
I n  ca s e s  o f  s e ve r a l  opt i ona l f e a t u r e s ,  a s t udy of the  Be l l  Lab o r a t ory  
s c hemat i c  i s  a dv i sab l e  i n  o r d e r  to  s e l e c t  t he pr o p e r  opt i ona l w i r i ng .  
When  sp e c i f i ca t i on drawings  a·r e u s e d , the  l i s t s  s e l e c t e d  wi l l  d e t e r 
mine  many o f  t h e  f i gur e s  and opt i ons t o  b e  u s e d . As  t h e  f i gur e s  and 
opt i ona l w i r i ng are s e l e c t e d , a c i r c l e  i s  drawn a r o und t he numb e r s  of  
t he f i gur e s  and  o p t i ona l w i r i ng de s i gnat i ons that should  b e  sp e c i f i e d . 
A c i r c u i t  draw i ng when  ma r k e d  wi t h  t he s e  c i r c l e s  p r ov i de s  a sys t emat i c  
ba s i s  f or wr i t i ng t he j ob wi r i ng l i st . · 

Whe n  a c i r c u i t  f i gur e i s  b e i ng sp e c i f i e d f or a c e rt a i n  p o s i t i on ,  
bay o r  un i t , and o t h e r  f i gur e s  o n  t he same c i r c u i t  drawi ng a r e  b e i ng 
s p e c i f i e d f or o t h e r  p o s i t i ons , bays or un i t s , t he numb e r · o f  t h e  p o s i 
t i on ,  bay o r  un i t  w i t h  wh i c h e a c h  f i gur e i s  a s s o c i a t e d  i s  w� i t t e n i n  
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t h e  c i r c l e  drawn a r ound t h e  numb e r  o f  t h e  f i gur e . The s e  p o s i t i on s , 
bay or u n i t . numb e r s  wi l l  p r e ve nt c o nf u s i on whe r e  f i gur e s  a r e  r e q u i r e d  
i n  s e v e r a l  d i f f e r e nt l o c a t i ons . 

Whe n  a f i gur e numb e r  o r  opt i o na l  w i r i ng de s i gna t i o n ha s b e e n  
e nt e r e d  i n  t h e  w i r i ng l i s t ,  a c h e c k  ma r k  i s  ma d e  op p o s i t e  t h e  p o s i 
t i o n ,  bay o r  un i t  numb e r  wh i c h ha s b e e n  wr i t t e n  i n  t h e  c i r c l e  d r a wn 
a r ound t h e  f i gu r e  numb e r . 

· 

Examp l e : 

223 - A  JK 22 OSC L  
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The  c o nne c t i on of  a l e a d , or gr oup o f  l e a d s  t o  a n o t h � r  f i g ur e on 
the s a me c i r c u i t  drawi ng , or  t o  an o t h e r  drawi ng , s h o u l d  be e s t a b l i s h e d . 
A c h e c k  ma r k  i s  u s e d  whe r e  c onne c t i on i s  r e q u i r e d  and a c r o s s  ma r k  
whe r e  c o nne c t i on i s  n o t r e q u i r e d . 

I n  �h o s e  c a s e s  whe r e  t h e  c onne c t i on t o a n o t h e r  c i r c u i t  d r a w i ng i s  
r e q u i r e d  a n d  t h e  c onne c t i ng c i r c u i t  d r a w i ng numb e r  i s  n o t  s h own , i t  
s h o u l d  b e  wr i t t e n  a c r o s s  t h e  e nd s  o f  t h e  l e a d s  t o  i de nt i f y t h e  c o n
ne c t i ng d r a w i ng . I n  ca s e s  whe r e  c onne c t i ng c i r c u i t  d r a w i ng numb e r s  
a r e  s h own a c r o s s  t he e n d s  o f  t h e  l e a d s , t h o s e  t ha t  a r e  n o t  a p p l i c a b l e  
t o  t h e  par t i c u l a r  w i r i ng l i s t s h o u l d  b e  c r o s s e d  o ut . 

Unc o l o r e d  l e a d s  may or  may n o t  b e  c o nne c t e d ,  d e p e n d i ng o n whe t he r  
or  n o t  t h e  c onne c t i ng c i r c u i t  i s  u s e d . C o l or e d  l e a d s , h owe ve r , mu st  
a l ways  be  taken c a r e  of . 

On s p e c s .  whe r e  ma ny c i r c u i t  drawi ng s a r e  t o  b e  c on s i d e r e d , i t  i s  
a dv i s ab l e , a s  t h e  c i r c u i t  drawi n g s  a r e  b e i ng u s e d ,  t o  k e e p  a r e c o r d  o f 
t h e  c onne c t i ng l e a d s  and a s s o c i a t e d  c i r c u i t  dr a w i ng numb e r s  -and t o  
c h e c k  o f f  t h e  c onne c t i ng l e a d s  a s  the  r e ma i n i ng c i r c u i t  draw i ng s  a r e  
a p p l i e d . I n  t h i s wa y a l l  t h e  l o o s e  e n d s a r e  t a k e n  , c a r e  o f . 
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e .  Wi r i ng L i s t  E d i t i ng 

Whe n  t he p r o p e r  a r r a ngeme nt of  a c i r c u i t  ha s b e e n  d e t e rmi ne d a s  
c ove r e d  i n  t he p r e c e d i ng s e c t i on s , the c ir c u i t  s h o u l d  b �  e d i t e d  i n  t he 
w i r i ng l i s t . The w i r i ng l i st i s  p r epar e d  i n  t h e  f orm  of  a drawing , 

· 

and , i n  t h e  c a s e  of  a dd i t i ons  whe r e  e x i s t i ng w i r i ng i s  mod i f i e d ,  e t c . ,  
i t  i s  a l s o  sh own a s  a l i st i n  t h e  s p e c i f i c a t i ons  a s  out l i n e d  i n  Le s s o n  
3 ,  S e c t i on 2 .  ( S e e  Eng . Handb o o k f or f u r t h e r  i n f ormat i on . ) 

S t anda r d  w i r i ng l i s t drawing f orms f or de f i n i te t yp e s  of  e q u i p 
ment a r e  u s e d  t o  a s s i s t i n  t h e  p r eparat i on o f  wi r i ng l i st s  on  draw
i ng s  and t o  ma i nta i n  un i f ormi t y  . .  

Whe n  i n c o r p o r a t i ng t he wi r i ng l i s t � n  t he sp e c i f i c a t i on f or a dd i 
t i on s  and mo d i f i c at i ons , the  p r o gr e s s i ve o r d e r  o f  e d i t i ng e a c h  i t em i s  
a s  f ol l ows : 

1 )  - De s c r i p t i on o f  t h e  work  t o  b e  d one  
2 )  - Qua nt i t y  of  c i r c u i t s  to  b e  e qu i pp e d  
3 )  - Name of  c i r c u i t  
4 )  - C i r c u i t  drawing numb e r , f i gur e s  a nd opt i ona l  w i r i ng 
5 )  - Numb e r i ng o f  c i r c u i t s  b e i ng e q u i p p e d  whe r e  mor e  t han 

one c i r c u i t  i s  wi r e d  f or 
6 )  Quant i t y  and numb e r i ng of  t he c i r c u i t s  w i r e d  f or , whe r e  

mor e c i r c u i t s  a r e  wi r e d  f or than  a r e  e q u i pp e d  
7 )  - L o c a t i on a s  t o  whe r e  t h e  c i r c u i t  i s  t o  b e  i n s t a l l e d  

A n  e xamp l e  o f  t h e  sp e c i f i c a t i on f orm  o f  e d i t i ng f o l l ows : 

Add : 2 - - S p e c i a l  s e r v i c e  c or d s  T -2 14 3 5 - 12 F i g . 1 ,  A ,  C & F ( " X "  & " E� 
w i r i ng ) c kt s . 7 & 8 w i r e  f or 6 c kt s  7 t o  1 2  ( P o s . 3 & 4 only ) 

\ 
D o  not  -dup l i c at e w i r i ng l i s t s  of  s t anda r d  e q u i pment s p e c i f i c a t i on s  

i n  t he j ob sp e c i f i ca t i on .  

f .  S h op and I n s t a l l e r ' s  Not e s  

The pr� parat i on o f  t he j ob w i r i ng l i s t a l s o  i nvo l ve s  t h e  u s e  of  
n ot e s  t hat  wi l l  c omp l e t e ly e xp la i n  and c l e a r ly o ut l i ne to  t h e  s h op o r  
the  i n s t a l l e r  a c ond i t i on f or wh i c h ne c e s sary . i n f orma t i on i s  not  c om
p l e t e ly shown on t h e  c i r c u i t  and e q u i p me nt drawi ng s . 

No t e s  dup l i c at i ng i nf ormat i o n t hat i s  f u l ly i n c l u d e d  i n  t he wi r i ng 
l i s t or  a s s o c i a t e d  i nf ormat i on s h o u l d  b e  a v o i d e d . Not e s  ne c e s sary  i n  
pr ov i d i ng a p e rmanent r e c or d  o f  s p e c i a l  c ond i t i on s  and t h o s e  wh i c h i n 
v o l ve i nf ormat i on f or t h e  ma i n t e nanc e of  ··the  e q u i pme nt a f t e r  i t  ha s 
b e e n  i n s t a l l e d  a r e  p l a c e d  on the  w i r i ng l i st drawi ng . 

g .  Tab l e  of S D  F igur e s  and Opt i on s  Equ ippe d 

On C r o s sbar  and S t e p -by-S t e p  j ob s , i t  i s  a l s o  ne c e s sary  t o  show  
on  t he w i r i ng l i s t drawi ng t he s c hemat i c  f i gur e s  and  opt i on s  e q u i p p e d . 
The w i r i ng l i s t f or ms a r e  arrang e d  f o r t h i s i nf ormat i o n t o  be  s h o wn 
e i t her i n  c o lumns i n  t he r e gular  wi r ing  d i agram ( T  drawi ng ) t ab l e  or  
in  a s e parat e tab l e . The f i r s t me t h o d  · r e q u i r e d  t hat t h e  a s s o c i a t e d  
S D  f i gur e and opt i o n b e  s h own f or e a c h  T drawi ng f i gur e and opt i on 
l i s t e d  on the  drawi ng , wh i c h i n  ma ny c a s e s  wi l l  r e s u l t  i n  a dup l i c a 
t i on o f  the  S D  f i gur e s  and opt i ons . The s e c ond me t h o d  p r ov i d e s  a 
s e para t e  t ab l e  i n  wh i c h t o  l i s t S D  f i gur e s  and opt i ons  u s e d  on  e a c h  
frame or  un i t  of  e q u i pme nt . A l l  wi r i ng d i agrams ha ve  ta b l e s  s h owi ng 
the  S D  f i gur e s  and opt i ons  a s s o c iat e d  wi t h  e a c h  T dra w i ng f i gur e and 
opt i on .and t he e ng i ne e r  mus t  t r a ns c r i b e  t h i s i n f ormat i on t o  t he w i r 
i ng l i s t drawi ng f or e a c h  new draw i ng or  c hang e o n  a n  e x i s t i ng w i r i ng 
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l i st draw i ng . S i nc e  t h i s i nf ormat i on i s  u s e d  ext en s i ve ly by the  
T e l e ph one O f f i c e  ma i nt e nanc e f o r c e  and  t he T e l ephone  C ompa ny Eng i 
neer i ng f or c e , i t  i s  very  i mp or t a nt t ha t  i t  b e  a c c urat e a nd c om
p l e t e . 

h .  I nd i ca t i on of  C o mp l e t i on 

Whe n  a c i r c u i t  i t em i n  t he j ob w i r i ng l i s t ha s b e e n  c omp l e t e ly 
d e t e rmi ne d and e d i t e d , a che c k  mar k  i s  p la c e d  opp o s i t e  t he i t em on 
the  wi r i ng l i st . Th i s  che c k  mar k  pr o v i d e s  t he ba s i s  f or the Job 
Pr ogre s s  I nd i c a t or . 

6 .  Locat i ng C i r c u i t  Apparat u s  

a .  E s t ab l i shme nt o f  Appar a t u s  L o c at i on 

-up on c omp l e t i on of  an i t em i n  t he wi r i ng l i s t , the  l o c a t i on of  
all  appara t u s  s h o wn on t he c i r c u i t  f i gur e s  f or the part i c u l a r  wi r i ng 
l i st i t em i s  ma de  i n  the  f o l l ow i ng manne r : - When 4n i t  e q u i p me nt p e r  
J - draw i ng i s  u s e d , a l l  of  t h e  i ns i de o f  s e c t i on apparat u s  i s  l o c at e d  
o n  t he J- drawi ng e q u i pment s ke t c he s . Howe ve r , t he j ob e ng i ne e r  mu s t  
pr ov i de  f or f u s e  b oa r d  and t ermi na l  s t r i p  l o c a t i ons  and i n  t h e  c a s e  
of  J-drawi ng un-i t s ,  a rrange f or t h e  un i t  l o c a t i on on  a j ob e q u i p 
me nt drawi ng b y  wi r i ng i nf ormat i on t o  t h e  3 0 , 6 9  and 7 0  sp e c i f i c a 
t i on s . When apparat u s  not  on  a s t anda r d  s p e c i f i ca t i on drawing i s  
o r d e r e d , t h e r e  i s  u s ua l ly a s t anda r d  e q u i pme nt layout on a s t anda r d  
e q u i p me nt drawi ng wh i ch c a n  b e  u s e d  f or the  j ob e q u i pme nt layout . 
O c ca s i ona l ly ,  h ow�ve r ,  i t  i s  ne c e s sary  t o  p r ov i de l o cat i on and  e q u i p 
me nt lay out s on  a j ob ba s i s  f or e a c h  p i e c e  of  appa r a t u s  and a j ob 
e q u i pme nt drawi ng or  s ke t ch mus t  b e  or i g i nat e d . Inf ormat i o n out l i n e d  
i n  t he f o l l owi ng paragraph s h o u l d  b e  s h o wn on the j ob e q u i p me nt draw
i ngs . 

I n  e s t ab l i s h i ng t he l o ca t i on ,  t he e l e c t r i c a l  and ma i nt e nanc e l i mi 
tat i ons  of  t h e  apparat us and the  phys i ca l  r e q u i r ement s o f  b ot h  t he 
appara t u s  and the  mo unt i ng f ramework  mus t  b e  c ons i de r e d  i n  d e t e r mi n
i ng a s u i t ab l e  arrangement . A c c ur a t e  d e s i gnat i ons on t h e  e q u i pment 
drawi ng i s  i mp o r ta nt . When l o cat i ng e q u i pment it l s  e s s e nt i a l  t ha t  
the  f unc t i ona l d e s i gna t i ons b e  t he same a s  l s  shown on  the  appar a t u s  
o n  t h e  c i r c u i t  drawi ng . C o d e  numb e r s  s h o u l d  a g r e e  w i t h  t he c ode  o n  
the  c i r c u i t  dra w i ng . 

F u s e s  on  c e nt r a l  f u s e  b oa r d s , t e r m i na l  s t r i p s  on  d i s t r i b ut i ng 
frame s ,  and  e q u i pme nt on  r e lay r a c k s  a r e  l o c a t e d  by t he e ng i ne e r  
wr i t i ng t h e  3 0 , 6 9  a n d  7 0  sp e c i f i ca t i o n s . T h e  Job Eng i ne e r  mus t  
g i ve t he ne c e s sary  i nf ormat i on t o  t he s e  s p e c i f i cat i ons . S he e t s  a r e  
p r ov i de d  i n  t h e  HEF f orm  f or t h i s p ur p o s e . The f o l l ow i ng i nf orma t i on 
s h o u l d  b e  p r ov i de d . 

1 )  C o de o f appara t u s  ( e x c e p t  t e r mina l s t r i p s  - numb e r  of  p un c h i ng s  
p e r  c i r c u i t  g i ve n  in  i n f ormat i on t o  7 0  s p e c . )  

2 )  Func t i ona l de s i gnat i on a s  shown on  c i r c u i t  drawi ng 
3 )  The c i r c u i t  name or  abb r e v i a t i o n wh i c h s h o u l d  b e  the s a me a t  

a l l  t e rmi na t i on s  of  the  c i r c u i t  a s  t ha t  u s e d  on  t h e  j ob w i r i ng 
l i s t drawi ng 

4 )  The c i r c u i t  dra w i ng numb e r  ( f u s e  b oar d , r e lay r a c k  and d i s t r i 
b ut i ng frame s  only ) 

5 )  Cab l e  symb ol ( s p e c i f i c a t i on numb e r ) ( f u s e  b oar d ,  r e lay r a c k  and 
d i s t r i but i ng f r a me only ) the  symb o l  would l o g i c a l ly be  a d d e d  
dur i ng the  p r e parat i on of  t h e  c a b l i ng i nf ormat i on ,  but  i n  
pra c t i c e ,  i n  o r d e r  t o  s a v e  t i me , i t  l s  u s ua l l y a dde d whe n  t he 
e q � l pment i s  l o c a t e d  

6 ) C i r c u i t  numb e r i ng ,  b ot h  wi r e d  and  e q u i pp e d  
7 )  C o de  of  mount i ng p lat e , e t c . , i f  r e q u i r e d  
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When r e lay r a c k  un i t s  a r e  u s e d , t h e  only i nf ormat i on r e q u i r e d  i s  
the  name , numb e r  ( T  and J -drawi n g s ) , c i r c u i t  numb e r i ng ,  and numb e r  and 
s i z e of  mo unt i ng p la t e s . 

b .  Inf ormat i o n t o  F u s e  B oa r d  ( 6 9  Spe c . ) 
The. i n f ormat i on t o  t he f u s e  b oard  ( 6 9  s p e c . ) should  s t a t e  t he name 

and l o ca t i on of t h e  f u s e  b oa r d  on wh i c h  f u s e  e q u i pment i s  b e i ng a d de d . 
Whe n  t he c ab l ing  i nf orma t i on i s  ma de  up t h i s part i cular  f u s e  b oa r d  
s h o u l d  b e  sp e c i f i e d a s  a t ermi na t i ng e nd . 

I f  t h e  f u s e  b oard  eng i n e e r  f or any r ea s on f i nd s  t ha t  i t  i s  i m
pra c t i ca l  t o  fur n i sh  t h i s type  o f  f u s i ng on t h e  s p e c i f i e d  b oar d , he 
wi l l  not i f y  t he or i g i na t i ng eng i ne e r  of t h i s c hange t o  e nab l e  h i m  t o  
� hange t h e  cab l i ng inf ormat i on a c c or d i ng l y . 

c .  Inf ormat i o n t o  Re lay Ra c k  and D i s t r i b u t i ng Frame s  

Mi s c e l lane o u s  i nf ormat i o n f o r  other  s p e c s . var i e s  f or Pane l and 
S t e p -by-S t ep and it  a l s o  var i e s  s omewhat in the d i f f e r e nt depar t me nt s .  

I n  Pane l , t he i nf orma t i on t o  t he r e lay r a c k  ( 7 0  s p e c . ) s h o u l d  a l s o  
g i ve t he name o f  t he r e lay r a c k  cab l e d  t o  i n  the cab l i ng inf ormat i on .  

The r e lay ra c k  i nf ormat i on s h o uld b e  i n  s u c h  c omp l e t e  f orm  t hat  
all  the  7 0  s p e c . e ng i ne e r  ne e d s  t o  d o  i s  t o  f i nd a bay t o p la c e  i t  i h . 
He wi l l  mark t h i s bay numb e r  on t h e  i n f o rmat i on and hand it t o  t he 
dra f t smen  wh o w i l l  draw t he r e lay r a c k  e q u i pme nt drawi ng . 

I n  g e n e ra l , t he r e lay r a c k  i nf ormat i on i n  S t e p -by-S t e p , ma d e  up b y  
t h e  730 , 748 ,  and  ?50  s p e c . ,  i s  p l a c e d  o n  r e lay r a c k  bay sket c h e s ,  
w i t h  e a c h  e ng i ne e r  l o c a t i ng h i s own e q u i�me nt . A l l  r e lay r a c k  s ke t c he s  
f r om other  sp e c i f i c�t i ons  a r e  t ur n e d  o v e r  t o  t h e  730  s p e c . e ng i ne e r  
who wr i t e s  t h e  drawi ng o r d e r  or  c hange s up p l ement . 

The i n f ormat i on t o  t he MDF , I DF , and  TDF ( 7 0  s p e c . ) mu s t  g i ve the  
s i de o f  f r a me c a b l e s  t o  ( hor i z onta l  or v e r t i ca l ) and  t h e  frame numb e r  
when  mor e  t han one  f rame i s  u s e d  on  the  j ob ,  s u c h  a s , H I DF 1 0 1  or  
H I DF 301 . He r e  a ga i n  t he 7 0  sp e c . eng i ne e r  f i nd s  a l o c a t i on f or the  
e q u i pment , mar k s  it  on the  i n f ormat i on wh i c h he t hen hands  to  the  
dra f t sme n  t o  s h o w  on t h e  e q u i pme nt draw i ng . 

· 

I n  wr i t i ng i nf ormat i on t o  t h e  3 0 ,  6 9  and 7 0  s p e c . ,  c ons i de r a t i on 
mu st  b e  g i ve.n t o  t he f orm wh i ch t h e  i n f o r mat i on s h o u l d  take . S e para t e  
s he e t s s h o u l� b e  u s e d  f or e a c h  f u s e  b oar d bay , r e lay r a c k  l i ne up , and 
e a c h  s i de of  ea c h  d i s t r i b ut i ng frame . T h i s c o o p e rat i on wi t h  the 6 9  
and 7 0  sp e c . eng i ne e r s  a i d s t h e m  i n  t h e i r  wor k ,  s i mp l i f i e s  t h e i r  
f i l i ng sys t em a n d  r e du� e s  t h e  p o s s i b i l i t i e s  o f  e r r or . 

At t he t i me o f  e s t ab l i s h i ng t he l o c a t i on o f  t he i nd i v i dua l p i e c e s  
o f  appara t u s  o n  t h e  e q u i p ment dra w i ng o r  sket c h , t he l o c a t i on s h o u l d  
b e de s i gna t e d  b y  a che c k  mar k . 

Examp l e s  o f  Ind i c a t i ng L o c a t i on o f  Apparatus  

T e l  T e l  
+ + 

To  p p 
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28 

On e s t a b l i s h i ng t he l o cat i on of t he 
apparat us  on an e q u i pment drawing , t he 
c od e  o f  t he a p p arat u s  should  b e  c ompar e d  
w i t h t hat  o n  t he c i r c u i t  drawing and a 
che c k  mark p l a c e d . on  t he appara t u s  c onve n
t i on on t he c i r c u i t  drawl ng . 

Thi s che c k  mar k  i nd i cat e s  t hat  the  
appara t u s  l o ca t i on ha s b e en pr o v i de d  f or 
and the  c o d e  o f  the  appara t u s  v e r i f i e d . 

Apparat u s , s u c h  a s  c or dwe i ght s , lamp s ,  
va c uum t ub e s ,  e t c . ,  wh i c h i s  not  l o c a t e d  
o n  any e q u i pme nt drawi ng should  b e  o r de r e d  
d i r e c t ly f r om the  c i r c u i t  draw i n g .  The 
o r d e r i ng of  t h i s appara t u s  sho u l d  be i nd i 
c a t e d  by p la c i ng a che c k  mar k  a t  t he c o d e  
d e s i gnat i on i p  t h e  a p p a r a t u s  l i st or  c i r 
c u i t  f i gur e . · 

Whe n  l o c a t ing  apparat us  s h own on the  c. i r c u i t , c ons i de r a t i on mu s t  
a l s o  b e  g i ve n  t o  l o ca t ing  a n d  d e s i gnat i ng non�c i r c u i t  appara t u s , s u c h  
a s  apparat us  b lanks , k e y  s pa c e s ,  j a c k  s p a c e s , mount i ng plat e s , e t c . 

d .  Pr ov i s i ons f or Fut ur e E q u ipme nt 

L o.cat i on of appara t u s  f or wh i c h w i r i ng only i s  pr ov i de d  i s  ma d e  i n  
t h e  same manne r  a s  f or appara t u s  t hat  i s  p r ov i de d ,  w i t h  t he exc e p t i on 
tha t  t he apparat u s  l o cat i on should  i n c lude  the  de s i gnat i on " WO . "  

Whe r e  r e q u i r e d , s pa c e  f or ult i ma t e  e q u i pme nt i s  arrang e d  f or and  
d e s i gnat e d  " f ut u r e " a t  all  l o cat i o ns . I n  g e n e ra l , t he same u l t i ma t e s  
should  b e  p lanne d f or a t  a l l  t er mi nat i ons o f  any one c i r c u i t . 

e .  I nd i ca t i on of  C ompl e t i on 

Hav i ng l o c a t e d  and  d e s i gna t e d  a l l  appara t u s  a s s o c i a t e d  w i t h  a 
part i c ular wi r i ng l i s t i t em ,. the  c omp l e t i o n of  t h i s o p e r a t i on i s  
i nd i c a t e d  by the  a dd i t i on o f  t he c hara c t e r  L i n  t he j ob pr ogr e s s  
ind i cat or , thus� 
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4. "c " WIRIW, T� f SE!)'t'ATE CABl£ SEWED TO OUTS I DE O F  
s .  •a· 0fE��c� ��l:sr BASE Of TERM I NAL STR I P  L--------'-'=
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7. 'TERM I NALS DES I GNATED •A11 ON (OP) & (0 1 ) RE
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5 l o  S0-90642-0 1  ( PROV-S"ID) 

52. SCH'.llATIO SD -90642-0 1 
5}• SPEC l fY ·I f l G.I . . FOR EACH D I STANT OfF I CE 
54. SPEC I FY I F I G  214 & 5 PER a=F ICE . 

L FEE \/IRE (PER 10 OKTS) 55 . SPEC I FY I FIG llllB FOR EACH D I STANT OFF I CE Wl£N V I SUAL S I GNAL I S  [ I  L 10 10 BK 20 BBE REQUI RED 
I'!> 1 0 R 20 BBE 56 . SPEC I FY A 1 /2 AMP FUSE WHEN R I NG I NG  I S  SUPPL I ED FROM 84-0 OR 84-r 

10 BR 20 B B E  I NTERRUPTER OR 1 /2 AMP R I NG I Na  MACH I NE  
30 Y 20 B B E  !>7. F'IG. 2 I S  I N  J98303C-1 
10  BK- R 2 0  B B E  

CABLE 
I� (REL t«lUS I NG  TO M I SC [ BOc 
1 455 (REL HOUSING TO <  oo)(Nli.,.J 

I 1 1 1 1 1 1  • 455 (sue SET TO SUB SET ) 1 75 . LAMP CAB I NET ASSEMeLY ED-90'!70 -7o roR F1G. 3 X 2 COt<>UC I N  'Ml SC 20 BBE CABLE 

(f BO TO REL R K )  

,-( X I  2 Cort::>UC I N  22 BE & DCC CA 
(REL RK TO H"'F ) 

2 1 1 CONJUC I N  20 BBE CABLE 1 10 1 .  F I G  2 USED 1 N  LOCAL CABLE P-42626& 
( LAMP CAB TO . REL RK ) 

COICIUC I N 20 BBE CABLE 
( LAMP CAB TO fUSE BOARD) I T -90642 - 1 1 

U1M:lN SYSTEMS 
x I NJ. B RED \Mt.19-4 SAT. Sl.£E�, EMERGENCY ALARM c I RCU I T 
I 5 51 R EL I NCOM I NG  fROM D 1 STANT Off l CE 
I I R·94 KLL. 
)C l 2 P'T ON H M O f  TERM.  ST f U P .  

1 1 I 1 2� LAMP 
2 1  I I I }92-A OR B  SUBSET 

I 

I I I 1 1 1 5 AMP (AS REQ) 
I 1 /2 OR I IQ_AMP FUSE (SEE 

NOTE 56 ) 

FOR USE I N  S I NGLE OR 
MULT l -Zc:»4E Off l CE Wt£N 

I NCOM I NG  C I RCU I T  I S  t«>T TO BE CC>Nr€CTEO 
TO ZONE S l GNAL I Nii C I RCU I T  

EM. ALM. 

: 1� 1 �1 ;1;1� 1� c:: "'" """ �I .... -.. -.. 
APPARATUS 

I NFORllAT ION • NOT FOR 
MAryrACil.l!I NG  PlJ!POSES 

APP'ROVEO: 

J ... , ,. 3.3 I I I DRAWN BT 
ctECKED BT _ ...1.-...1.-""-

WDTIUUI EL.a:TllllC COlll'AllY, INC. 

STAP<>ARO 
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7 .  O r d e r i ng E q u i pment 

a .  O r d e r i ng f r om S p e c i f i cat i on Drawi ngs 

When  s p e c i f i cat i on drawings  a r e  us e d , t he e q u i pment i s  o r d e r e d  i n  
t he j ob s p e c i f i cat i on s ummary  of  apparat u s  by r e f er r i ng t o  t he var i ous  
l i s t s  s e l e c t e d  f or the part i c ular j ob .  The q uant i t y  r e qu i r e d , J s p e c  
numb e r , d e s cr i p t i on of  apparatus  and l i s t numb e r s  a r e  r e c o r d e d  a s  
i nd i cat e d  i n  t he f o l l ow i ng e xamp l e s : 

1 J27 5 0 1  L i s t  1 D i s t S e l  Fr  ( F r  1 01 ) e q p d  w i t h  6 0  L i s t  2 ( S e l  Ckt 1 t o  6 0 ) 

HEF s p e c i f i cat i on f or ms have s k e l e t o n  s ummar i e s  of  apparat u s  i n  
wh i c h 1 t  i s  only ne c e s sary  t o  f i l l  i n  q·uant i t i e s  o f  l i s ts and f r a me 
or  c i r c u i t  numb e r s a s  r e q u i r e d . 

b .  O r d e r i ng f r om Equ ipme nt Dr a w i ngs (When S pe c i f i cat i on Dra w i ngs 
a r e  n o t  U s e d ) 

After  a l l  apparatus shown on  the  c i r c u i t  draw ing ha s b e en l o c a t e d ,  
the apparatus f o r  th i s  c i r c u i t  should b e  o r d e r e d  i n  the apparatus  
Bummar y  in  the s p e c . f orm d i r e c t ly from  the equi pment draw i ng o r  
s k e t c h . T h e  apparatus a s s o c i at e d  w ith e a c h  ;c i r cu i t  on  t h e  w i r i ng l i s t 
draw i ng s h o uld  b e  o r d er e d  i mme d i at e ly a f t e r  'the e qu i pment has  b e en 
l o c a t e d . I n  c a s e  apparatus f o r  s everal c i r c u i t s  i s  lo c a t e d  o n  o n e  
mount i ng ,  s u c h  a s  o n  a m i s c e l lane o us mo unt i ng p l a t e  or  r ear e qu i pment , 
i t  i s  a dv i s ab l e  t o  o r d e r  a l l  th i s  apparatus at  the t ime the  appara t u s  
f o r  t h e  la s t  c i r cu i t  i s  l o c a t e d  o n  t h e  s ke t ch . 

I t  i s  e s s ent i a l  that the c ar d  c a t a l o g  b e  c onsul t e d  o n  the  s t a tus 
of  ariy apparatus ( s tandard ,  A & M ,  o b s o l e t e , r e p la c e d ,  e t c . ) whe never 
any unfam i l i ar e qu i pment is  b e i ng o r d er e d . 

Af t e r  ent er i ng the o r d e r  i n  the summar y  f o r  an i n d i v i dua l i t em o f  
a pparatus , the c o de a s  e nt e r e d  i n  the s ummary should .b e c ompare d  w i th 
that shown o n  the  e q u i pment draw i ng and a c r o s s  l in e  pla c e d  o n  t h e  
c h e c k  mark at  the  apparatus on  the e q u i pment drawi ng . 

Examp les  o f  Ind i c a t i ng Order i ng o f  Apparatus  

\/606 - S  Mt Flt . w i th Po s 
B Re l 1 - 8 

T e l  T e l  1 9  Typ e R e s  9 
139 A C o n d  10  

+ v( 178 A R e l  12 T o  p + p vf' 137 A C o n d  14 
v( 8 5  Re t C o i l  16  

Undr i l l e d  A l l  Other s 

REAR E QU I PMENT SKE T CH 

85 



()) 
CJ') 

r 

� 
� � 

l"l!_"f 
� 
" 
0 

u : .,, 

L 

f f I J �JOO� L JE 
I � (0) 
I 
I 
I 
I I I 

l ' 
I I 
I I 
I O) 

J93004Z- I l 

+ 
I '  

+ + + I I + L� D c i 

YK 

• 
SO LINC 

s 

L r  

S L  
FIG. I 

• 
• 
4 
3 
2 
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CABL I NG PLAN 
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NAMl 

E N G I NEER I NG NOTE S : -
+ F 5 1 .  C1WG MADE FROM ED-30532-0 ISS.3 FIG·3 !1 BSPAA382. oo6 ( >CO )  

I SSUE 2 
52 . M O D I F I C A T I O N  OF BSPAA382.006 ISS 2 CONSISTS OF CJ�UTTING ( 0 )  E 

PROV I S I O N  FOR AM W I R I N G .  
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f-SK ETCH 1-- c 
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TA B L E  A 
IM� us E Q U I P MENT CKTS a FIGURES EQPD ± 

I 
A S S E M  L OC  CA 1 S & COl+ION EQPT T-3 1 347- 1 2  r l G  1 , E 5 
F OR 1 0  CKT UN I T  W I R I NG ON L Y  

A PP FOR ' C.KT FOR ces ON SUB 

2 L I NE S  sot.£ <7 WH I CH ARE MR I T-3 1 347- 1 2  F I G  l , A 
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L I NE S  

A P P  r oo  I C K T  f"'OR OBS ON SUB 
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1 55 0€5CRtPTION DWG. NO. 155. nc. J2!'T W I R I N G  WIRED NOTES 

REMARKS C I RCU I T S  

W I R I N C.  PROVIDED I N  T H E  LOCAL CABLE 

W>::.2QI5Hl5_ 
E0�2� .l 

NUMBER ISS NAME NUM!£R 153 

L I S T  Of ASSOC IATED DRAWi NGS 

NDD93004·2A I SSU 
""- t<AJ FACTUR I NG NOTE S : -

I .  0£ S I GNA T l �S I N  ( ) SHA L L  B E  STAMPED I N  ACCffiOANCE W I TH 
NOTE SI ED·3053t·O I Nf1S lfS .  Z 

JCB I NF"OR� T I G-1  
4 ·/'f·37 CL , 0 

2. ECU I P  C I RCU I TS PER TABLE " A "  I N  ACCORDANCE W i ll-I  11£ I z 
L I STS S PEC \ r ! ED 

3. fr«JJNT RELS IN POS AS SHQ..IN BE �o...i 

NO or 
L I STS I 2 3 4 5 6 '7 B 9 1 0  
2 al  3 
NT REY 
I N� I 1 , 2 I T03 1 To4 I TO'j 1 To6 I T07 I ToB I TO') I TO I O  

.. 
600-A T MTG PLT EQPO W I TH SK F 

28-B BRKT ( ! TE M  I )CJ.I RE A R W I TH 

203-A TERM STR I PS IN POS 2 , 4�0 zo 
UNDR I  L LED A L L OTHER PO$ 

-1I!=B MfG PLT EOPO W I T H SK [ 
[ 1°!19 R[L POS 1 TO 10 3 

_lll-B MTG PL T _tg_PO W I  TH SK 0 " 
E5Ql_ RE L POS 1 TO :O I 3 

.JJI-B t-rT'G PLT EQPO W I TH S K  C 

R I  1 24 fill POS l TO 10 3 
R I� 3 ,. 

600-A MTG PLT EQPO W I TH SK B 

om_B RE L POS I TO 1 0  j_ _]_ 
600-A �G PLT EOPO W I T H  SK A . 

_!!-lJS_ B>_L POS I TO 1 0  j_ :I 
LC=l.18-ooo G- 1 LOCAL CABLE 

t o:2QLB2:29 G=l._UN I T  A SSEM ' 
C O D E  D U C k lPTION NOT I 

_J930Q!:Z- 1  · �5Uf. : - SHH T S  � ·  3 

J93oo4 Z - 1  

S T E P  AV STEP SYSTE M 

CENTRA L I Z E D  D I A L  SERV I C.E OOSERV I NG E OO I Pt<NT 

SPE C. l f 1 CA T 1 ()..I fOO 
FRAt<WOOK ASSEM3LY AND EOU I Pt-ENT fOR STANDARD 

OOSERV I NG L I  NE UN I T  

F OR USE W I TH SUBS L I NE S  AND L OC A L  S E L E U OO S  

I N  L I NE F I NDH< Of" F" 1 CE S  

A RRANGED f"'OR 1 9 � R E L A Y  RACK J 93004Z- I APP•OV£ D 1-1-31 L 
± 

J DAA W N  BY _ 

l lCH fCl(£D BY 

0 WEST E R N  E L EC T R I C  C OM PA N Y  I N C . 
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Rl 

11 20 

S p l . S e r v . Trks . ( T-2 1 6 0 0 - 12 ) 
Rl J-9 1 10 1  B C- 3 L i s t  1 

( 4-23 " Mtg . P l t s . ) 
1 . 10 

INF ORMAT I ON FOR 
" A" PO S RELAY RACK 1 0 1  

b .  D e s i gnat i o n i n  Summary 

Whe r e v e r  i t  i s  p o s s i b l e  t o  do s o ,  s h o p  w i r e d  ma t er i a l  i n  the 
s ummary is  d e s i gna t e d  w i th t h e  p o s i t i o n ,  b a y , s e c t i on or un i t  w i th 
wh i ch i t  i s  a s s o c i a t e d . On t h e  o t h e r  hand n o n- shop  w i r e d  ma t ef i a l  i n  
t h e  s ummar y  i s  d e s i gna t e d  b y  the  c i r c u i t  drawi ng numb er w i th wh i ch i t  
i s  us e d . ( S e e  Eng . Hand B o o k ) 

T o  i de nt i fy the  quant i ty a s s o c i a t e d  w i th e a ch c i r c u i t  draw i ng , a 
l i s t  i s  ma de o f  the  i nd i v i dua l quant i t i e s  r e qu i r e d  f o r  e a c h  c i r c u i t ,  
a s  f o l l ows : 

Examp l e : 

- 139-A C o nd 

2 - T - 2 1230-41 
1 - T - 2 1 1 2 5 - 1 0  

20  - T- 9 0 5 30 - 1 2  

c .  I nd i c a t i on o f  Comp l e t i o n 

On o r d e r i ng a l l  a p paratus  a s s o c i a t e d  w i th a par t i cular w i r ing  l i s t 
i t em ,  the  c omp l e t i o n o f  th i s  o p erat i on i s  i nd i c a t e d  by the a dd i t1 o n  o f  
the  char a c t er O i n  t h e  j o b pr o gr e s s  i nd i c a t o r , thus � 

8 .  Pr e p ara t i o n o f  Cab l i ng I n f o rma t i on 

a .  S e l e c t i on o f  C ab l e  C o d e  

I n  c a s e  t h e  c o d e o f  c a b l e  i s  s hown o n  t h e  c i r cu i t  draw i ng ,  t h i s  
c o d e s h o u l d  b e  us e d  un l e s s  t h e  numb e r  o f  c i r c u i t s  u l t imat e ly r e q u i r e d  
d i f f e r s  gr e a t ly f r om t h o s e  f o r  wh i ch t h e  c ab l e  i s  d e s i gn e d . 

Whe r e  the c o d e o f  c a b l e  i s  n o t  s hown o n  t h e  c i r c u i t  draw i ng ,  i t  i s  
n e c e s s ar y  t o  s e l e c t  a s u i t ab l e  c ab l e  f u l f i l l i ng the f o l l ow i ng r e q u i r e 
me nt s : 

( a ) Numb er o f  c o nduc t o r s  
( b ) Ga ug e o f  c o nduc t o r s  
( c ) Numb er o f  p a i r s  

8 7  



Cabl e s  ha v i ng t h e  lar g e r  numb e r  o f  c onduc t or s  a p p l i c a b l e  t o  t he 
p a r t i c ul a r  p ur p o s e  s h o u l d , i n  g e n e ra l , b e  c h o s e n  r a t h e r  t ha n  s e v e r a l  
c a b l e s  ha v i ng a s ma l l e r  numb e r o f  c onduc t o r s .  I n  s e l e c t i ng l a r g e  
c a b l e s  t o  b e  s p r e a d . o v e r  s e v e r a l  e q u i p me nt un i t s  c o ns i d e r a t i o n s h o u l d  , 
b e  g i v e n  t o  t h e  l e ng t h  o f  s t r i pp e r  t ha t  c a n  b e  c onve n i e nt ly ha nd l e d . 
( S e e  B S P -AA 6 1 2 . 0 l B ) . I n  t h i s  c o nne c t i o n i t  mu s t  b e  r eme mb e r e d  t ha t  
b o t h  t e rmi nat i on s  o f  t he c ab l e  ha ve  t o  b e  c on s i d e r e d , s i n c e  t he o t h e r  
end  may r e q u i r e  t ha t  t he l e a d s  b e  r un i n  a l a r g e r  numb e r  o f  c a b l e s , 
f o r e xamp l e , i f  i t  br e a k s  out  o v e r  s e v e r a l  v e r t i c a l s  of  MDF . 

I f  t he s e l e c t i on of  a c a b l e  i s  ma d e  t o  me e t  t h e  r e q u i r eme nt s o f  
only one  c i r c u i t , t he c o d e  a s  s e l e c t e d  may b e  e nt e r e d  d i r e c t l y i n  t he 
c a b l i ng i nf orma t i o n ;  

Whe r e  t he c ondu c t or s o f  s e v e r a l  c i r c u i t s  a r e  t o  b e  r u n  i n  a c ommon 
c a b l e , t he numb e r  o f  e a c h  type o f  c o nd u c t o r  'f or e a c h  c i r c u i t  s h o u J., d  b e  
r e c o r d e d  a n d  whe n  t he t o t a l  c ondu c t o r r e q u i r e me n t s a r e  t hus o b t a i ne d , 
t he p r o p e r  cab l e  may b e  s e l e c t e d . I t  mu s t , h o we v e r , b e  und e r s t o o d 
t hat c i r c u i t s  ar e r un i n  a c ommon cab l e  only whe n  t hey ha v e  t he s a me 
t e r m i na t i on s . 

b .  Me t h od o f  E d i t i ng Cab l i ng I n f o r mat i on 

The  d e s c r i p t i v e i n f o r mat i o n f o r e a c h  i t em i n c l ud e s  t he name o f  
c i r c u i t , c i r c u i t  drawi ng a n d  f i gur e  numb e r s . 

The t e rmi na t i n g p o i nt s  o f  e a c h  r u n  o f  c ab l e  s h o u l d  b e  d e f i n i t e ,  
t hat i s ,  f u s e  b oa.r d  and r e lay r a c k  f r a me numb e r s , a nd d i s t r i b ut i ng 
f r a me numb e r  and s i d e  o f  frame s h o u l d  b �  g i ve n .· Whe n  bay numb e r s of  
r e lay rack  or f u s e  b oa r d  e t c , ,  are  known , t hey a l s o  should  b e  g i v e n . 

The e q u i pme nt l o c at i o n on  t he or i g i na t i ng and t e r m i na t i n g  e q u i p 
me nt s u c h  a s  t e r mi na l  s t r ip d e s i gnat i o ns , s wi t c h · numb e r s , f u s e r ow 
numb e r s , bay and  s h e l f. numb e r s  s ha l l  a l s o b e  i nd i c a t e d . The c i r c u i t  
numb e r s  i n c l u d e d  i n  e a c h  c a b l e  s ha l l  b e  s h own . The s t anda r d  c ab l i ng 
i n f o r mat i o n s he e t s p r ov i d e c o l umn s f or t he s e  var i o u s  i t e ms o f  i n f o r 
ma t i o n r e q u i r e d . 

The c o d e  o f  a l l  s t r i p  mount e d  j a c k s , lamp s o c ke t s , keys , and t he i r  
r e s p e c t i v e mount i ng s  t o  wh i c h f a c t ory c a b l i ng i s  t o  b e  s o l d e r e d  e i t he r  
by t he s h o p  or  t h e  i n s t a l l e r  i s  l i s t e d  d i r e c t ly b e l ow t he c ab l e  r e 
q u i r e me nt s f or t he a s s o c i a t e d  c i r c u i t  o r  g r oup o f  c i r c u i t s .  (4 1 1 , 
4 5 0 , 4 8 5 , 7 1 1  and 7 5 0  s p e c s . only . ) 

A f t e r  e d i t i ng t he o r d e r  f o r a par t i c ul a r  r un of  c a b l e , a che c k  
mar k  s h o u l d  b e  p la c e d  on t he cab l e  c onvent i o n o n  t he c i r c u i t  draw i ng . 

/IO V +  
p 

ZO BBE 

F l "G A 
S X  S OFf'ICFS 

fz I/HP. 

BUS 811RS ON /'1/SC. �I.IS/NG Bf/Y 
----- .SJ G NA L  _____ _, 
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c . Ind i c a t i on o f  C o mp l e t i on 

Hav i ng pre par e d  a l l  the n e c e s s ar y  c ab l i ng i n f orma t i o n  a s s o c i a t e d  
w i th a par t i c ular ' w i r i ng l i s t  i t em t h e  c omp l e t i on o f  th i s  o p er a t i o n i s  
i nd i c a t e d  b y  add i ng t h e  char a c t e r C i n  t h e  Job Pr ogr e s s  I nd i c a t o r , 
thus � 

9 .  Pr e p ar a t i on o f  M i s c e l la n e o u s  I n f o rma t i o n 

a �  Int e r r up t e r , Alarm , a n d  W i r e  Inf orma t i on 

Wh e r ever  t h e  c i r c u i t  draw i ng shows  c o nne c t i ons  t o  an i nt errup t e r  
c i r c u i t ,  ( Pa n e l & Sx S )  o r  a n  a larm frame ( Sx S ) , i t  b e c ome s n e c e s s ar y  
t o  p a s s a l ong i n f o rmat i o n t o  the  e ng i n e e r s  wr i t ing  t he s e  s p e c i f i c a 
t i on s . In  Pane l ,  i n f o rmat i o n i s  wr i t t en t o  the  F l o o r  Alarm B o a r d  
( 48 3  s p e c . ) o n l y  whe n  s ome unusual i nt errupt e r  c i r c u i t  i s  r e qu i r e d .  
Al s o  under t h e  h e a d i ng o f  m i s c e l lane o u s  i n f orma t i on c ome s w i r e  e d i t 
i ng ,  wh i ch i s  pr e p ar e d  f o r  t h e  9 2  s p e c . eng i ne e r . 

Th i s  inf orma t i o n and t h e  6 9  and 70  s p e c . i n f ormat i o n d i s c us s e d  
b e f o r e , i s  u s ua l ly p r e par e d  o n  f orms ma d e  f o r  that pur p o s e . Comp l e t e , 
c o nc i s e , and a c c ur at·e i n f orma t i o n i s  n e c e s s a r y ,  i na s much a s  whe n  t h e  
t i me c ome s f o r  the  o th e r  eng i n e e r  t o  u s e t h i s  i n f ormat i on ,  i t  i s  
u s ua l ly i n c onve n i ent  t o  r e � c he ck t h e  c i r c u i t  and i t  wa s t e s  the  t i me 
of b o th eng i n e er s . I n  g e n e r a l  wh e n  no  i n f o rma t i on i s  r e q u ir e d  f o r  o n e  
o f  t h e s e  s p e c s . ,  i t  i s  pr o p e r  t o  i nf orm t h e  o ther  e ng i n e e r  o f  t h a t  
f a c t  b y  wr i t i ng " No I n f o rma t i o n Re q u i r e d . " 

I n  Pa n e l  and C r o s sbar , one  c a r b o n  c o py i s  r e q u i r e d . The or i g i na l  
g o e s  t o  t h e  eng i n e e r  wr i t i ng t h e  s p e c . , wh i l e  t he c a r b on c opy i s  f i l e d  
i n  t h e  j ob f o l d e r . I n  S t e p -by-S t e p  only one  c opy i s  ma d e  wh i c h g o e s  
i nt o  the  j ob f o l d e r  whe r e  i t  i s  ava i la b l e f or anyone  t o  r e f e r t o .  

b .  Me t h o d  o f  E d i t i ng Int e r r up t e r  and. Alarm I n f o rmat i on 

The inf orma t i on f o r  the  i n t e rrupt e r  c i r c u i t s  ( 427 o r  730 s p e c . )  
and the Of f i c e  Alarm Frame ( 783 s p e c . ) s h o u l d  b e  c o v er e d  on t h e  s he e t s  
pr o v i de d  f o r  that purp o s e  i n  mo s t  s p e c . f orms . In  c a s e  no  s he e t s  a r e  
a va i l ab l e , t h e  s ame i n f o rma t i on s h o u l d  b e  wr i t t en o n  b lank p a p e r . 

In e i ther  c a s e  a l l  t h e  ava i lab l e  i n f orma t i on should b e  p a s s e d  
a l ong . Th i s  would  i n c lude t h e  frame c ab l e d  t o , the numb e r  and d e s i gna
t i o n of l e a d s , the  c onne c t i ng c i r c u i t  name , draw i ng numb e r , and f i gur e 
numb e r  whe r e  s hown . 

Examp l e s : 

Inf o rma t i on f o r  - H427 s p e c . mi s c e l lane o u s  i n t errup t e r  f rame No . 1 
F r o m  -H4 1 1  s p e c . 

Aud . and F l a s h  R e c a l l  - c onn l e a d  FR t o  M i s c e l lane o u s  Int e r r up t e r  
C i r c u i t  
T - 9 0458 - 1 1  P o s  1 - 9  ( 9  c kt s ) T-5 1429 0  F i g . 5 

I n f o rmat i on f o r  - H 7 8 3  s p e c . O f f i c e  Alarm Frame 1 s t  f l o o r 
From -H726 s p e c . 

P l e a s e  arrang e f o r  Tra f f i c  Regular Alarm p e r  T-316 13-11  F i g . 3 
P l e a s e arrang e f or L i n e  Me s s . Regular Fus e Alarm T-3 16 13- 1 1  F i g . 4 

O c c a-s i ona l l y  a c o nne c t i ng l e a d  i s  s hown t o  s ome o ther f rame , s uc h  
a s  t h e  s ender frame . I n  t h i s c a s e i t  i s  a dv i s ab l e  t o  c on s u l t  the  e ng i 
ne e r  wr i t i ng the  o th e r  s p e c . t o  mak e  c er t a i n  tha t  the c i r c u i t s  w i l l  
work t og e ther . 
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c .  Metho d  o f  E d i t i ng W i r e  

A l l  w i r �  shown o n  t h e  c i r c u i t f i gure s that i s r e qu i r e d  by  the  
i n s t a l ler i s  e d i t e d  f o r  a par t i cular w i r ing l i s t i t em i n  the  f o l l ow
i ng manne r :  

Each  c o lor  o f  w i r e  on  a c i r c u i t draw ing f i gur e n o t  i n c lude d i n  a 
l o ca l  c ab l e  o r  sho p w i r e d  un i t  i s  cho s en i n d i v i dual l y ,  and the  n e c e s 
s ary amount a s  d e t ermi n e d  i n  a s tudy o f  the  e q u i pment arrang ement i s  
tabula t e d  i n  the e d i t i ng f orm . The c orr e s p ond i ng c i rcui t draw i ng , f or 
wh i ch the i nd i v i dual amo unt o f  w i r e  i s  t o  b e  us e d ,  i s  i n c lud e d  i n  the  
tabulat i on .  To i nd i c a t e  the provi s i on of  the  ne c e s s ary amount for  a 
par t i cular c o l o r  o f  w i r e. ;  a check  mark i s  p la c e d  on the c o l o r  o f  w i r e  
o n  the  c i r c u i t  draw i ng f i gur e . 

d .  I nd i c at i on o f  Compl e t i on 

Af t e r  e d i t i ng the i nt errupter  and a larm i n f o rma t i on and a l l  the  
ne c e s s ary w i r e  a s s o c i a t e d  w i th a par t i cular w i r i ng l i s t  i t em ,  the  
c omp l e t i ng of  the  o p erat i on i s  i nd i c a t e d  b y  add i ng the  chara c t e r  M 
i n  the  Job Pr ogr e s s  Ind i c a t o r , thus � 

1 0 . L o c at i ng and Or der i ng Framework and Non- C ir cu i t  Apparatus  

a .  As s emb ly and Framework Par t s  

The  supp ort i ng a s s emb l i e s  and framework  par t s  t hat  a r e  t o  b e  
o r d e r e d  i n  t h e  j ob s �e c i f i ca t i on have  b e en t e nt at i v e ly d e t e r mi n e d  
wh i l e  l o cat ing t he a s s o c i a t e d  c i r c u i t  apparat u s . S ome t he s e  part s ,  
s u c h  a s  s e c t i on a s s e mb l i e s , keyshe l v e s ,  r e a r  e q u i pme nt s , r o of  
e q u i pment s , r e lay r a c k  f r ame wo r k , t e s t b oa r d  un i t  a s s emb l i e s , e t c . , 
must  b e  d e t e rm i n e d  b e f or e  t h e  l o cat i ng s ke t c he s  a r e  ma de . O t he r s , 
s u c h  a s  c o nne c t i ng d e t a i l s , b u s  bar  d e ta i l s , e t c . , t hat a r e  not  
r e q u i r e d  in  l o c a t i ng e q u i pme nt s h o u l d  b e  d e t e r mi ne d  at  t he t i me 
t h i s  f ramework i s  r e q u i r e d . 

When t h e  framework par t s  have b e en d e f i n i t e l y  d e t ermine d ,  t h e y  
should  b e  l o c a t e d  a n d  d e s i gnat e d  o n  the e q u i pment draw i ng ,  a n d  a che ck 
mark p la c e d  at the l o c a t i on a s s i gnment t o  i nd i c a t e  that the framework 
as s e l e c t e d  me e t s  the j ob r e qu i r ement s . 

As the e q u i pment draw ing shows the a s s embly draw i ng numb e r s  o f  all  
framework , the  o r d e r i ng should  b e  done  d i r e c t ly from th i s  draw ing . 
Up o n  enter i ng the order  i n  the s p e c i f i ca t i on s ummary ,  a c r o s s  l i ne i s  
p la c e d  o n  the  c h e c k  mark a t  the lo c at i on o f  each  framework i t em o n  the 
e qu i pment draw ing . 

b .  Non- C ir c u i t Apparatus  

Non- c i r c u i t  apparatus , such a s  apparatus  b lanks , j a ck  s p a c e s , key 
s p a c e s , numb e r  p l at e s , e t c . ,  is  t entat i v e l y  d e t e rmi ned a t  the t ime the 
c i r c u i t apparatus  is  l o c a t e d . 

When the  c o de o f  th i s  a pparatus i s  f o und t o  b e  s at i s fa c t or y ,  a 
che c k  mark i s  p la c e d  o p p o s i t e  the d e s i gnat i on o f  thi s  a p paratus o n  the 
e qu i pment drawi ng . Th i s  apparatus should be o r d er e d  from th e  e q u i pment 
draw ing i n  the s ame manner  as  all  o ther e q u i pment and a c r o s s  l i ne 
p la c e d  on the che c k  mark a t  i t s  l o c at i on .  
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11 . L i s t i ng o f  Dra� 1 ngs and Re f er enc e Pape r s  

a .  Framewo rk and Standar d Equi pment Spe c i f i ca t i on Drawings  

b .  

W i th the J o b  s p e c i f i c at i on s ummary a s  a gui d e , the s e  draw i ng s and 
the i r  a s s o c i a t e d  suppl ementary draw i ng s ar e l i s t e d  i n  the draw i ng l i s t . 
To  i nd i c a t e that the draw ing and i t s  sup p l ementary draw i ng s  have b e en 
l i st e d ,  a check  mark i s  p la c e d  at  the l e f t  o f  the  summary i t em .  

I 
C i r cu i t s ,  S chemat i c s  and Me t h o d  o f  Opera t i on Sne e t s  

W i th t h e  w i r i ng l i s t  a s  a g u i d e , t h e  c i r c u i t s  ar e arrang e d  i n  nu
mer i ca l order  and l i s t e d  w i th the i r  a s s o c i at e d  s chema t i c s  in the draw
i ng l i s t . 

Wh i l e the c i r c u i t draw i ng s  are  b e i �g l i s t e 4  the i s sue numb e r  on 
the  pr i nt work e d  from should be  l i s t e d . The SD draw i ng and i t s  lat e s t  
i s sue a s  shown o n  the  c i r c u i t draw i ng should a l s o  b e  l i s t e d  a t  th i s  
t ime . 

La t er when the s p e c i f i c at i on c ome s b a c k  f o r  i s sue che c k ,  i t  i s  
then e a s y  t o  che ck whe ther the lat e s t  i s su e s  w e r e  us e d  i n  work i ng up 
the s p e c . I f  l a t e r  i s sue s a r e  ava i lab l e  t han �he one s us e d  i n  the  
s p e c : ,  then the i s sue s i n  the s p e c i a r e  r a i s e d . However , it  is  then 
ne c e s s ary t o  che ck the s e  later i s sue s t o  f i nd out what e f f e c t  it  has 
on the s p e c . and make any ne c e s s ar y  chang e s  • . When ther e i sn ' t  t i.me t o  
wa i t  f o r  the new i s s u e  o f  the draw i ng , f orm l e t t er s , C D  she e t s  and SD 
draw i ng s  i n  the L i ne Eng . Draw i ng F i l e w i l l  g enerally i nd i c a t e  what the 
new i s �ue c o ns i s t s  o f .  

· 

To i nd i c a t e  the s l e c t i on o f  a c i r c u i t  t o  b e  l i s t e d ,  a c r o s s  l i ne i s  
p l a c e d  on the Job Pr o gr e s s  Ind i c a t or , thus ·� 

c .  E q u i pment Draw i ng s  

A l l  e q u i pment draw i ng s  r� qu i r e d  i n  c onne c t t on w i th the w i r i ng o r  
a s s emb ly o f  e q u i pment a s  s p e c i f i e d i n  t h e  w i r i ng l i s t  a s s o c i a t e d  w i th 
th e  s p e c i f i c a t i on should b e  l i s t e d  and the i r  i s sue numb e r s  shown . 

d .  I n s t a l l er s ' R e f e r enc e Paper s 

. Draw i ng s  and s p e c i f i c a t i ons  r e qu i r e d  b y  the i ns t a l l e r  i n  c o nne c 
t i on w i th the i n s t a l la t i on ,  mo d i f i ca t i on ,  o r  remova l o f  e q u i pment may 
b e  det ermi ned  i n  a r ev i ew o f  the  j ob s p e c i f i c at i on w i r i ng l i s t , 
i n s t a l l e r ' s  n o t e s , and ap par atus s ummary , and l i s t e d  i n  the j ob 
s p e c i f i c at i on .  

12 . C omp l e t i on o f  Longhand S p e c i f i c a t i on 

The t i t l e  page , hav i ng b ee n  e d i t e d  i n i t i a l ly in  the p r e parat i o n  
o f  t h e  s pe c i f i c a t i o n ,  i s  c h e c k e d  f or c or r e c tne s s  a t  th i s  t ime . 

Under  the h e a d i ng " General , "  a c on c i s e  and c omp l e t e  out l ine  o f  
what i s  o r d e r e d  i n  the s p e c i f i c a t i on should b e  g i ven . 

The e d i t i ng und e r  a l l  head ings  i s  che c k e d  f o r  c omp l e t ene s s . 

The " Framework and Summary"  not e s  ar e prepar e d  t o  c over  the c ond i 
t i ons a p p ly i ng t o  the s p e c i f i c a t i o n . 
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A che ck i s  ma de  o f  the  c omp l e t ene s s  o f  the e d i t i ng o f  a l l  i t ems i n  
t h e  j ob s ummary . Tho s e  that a r e  a t  pr e s ent l i s t e d a s  s everal  quant i t i e s  ar e 
t o t a l l e d  t o  f orm o n e  s ummar y  i t em .  

Examp l e : 23 - 139-A Cond 

2 - T- 2 1230-41 
1 - T-2 1 125-10 

2 0  - T - 9 0 530-12 

13 . Dra f t i ng I n f o rmat i on 

a .  I s s uan c e  o f  Draw ing Order s and Change Supp l ement s ( S e e  Eng ine e r i ng Handb o o k ,  S e c t i on 1 9 ) 
When any a d d i t i o n or mo d i f i c at i on i n  e qu i pment i s  mad e , new draw

ing o r d e r  or chang e supp l ement i s  pr e par e d . When b lanket  o r d e r s on 
new draw i ng s  have b e en i s s ue d ,  no new draw i ng o r d er i s  r e q u i r e d  unl e s s  
i t  i s  one n o t  taken care  o f  b y  the b lank e t  order . 

Af t er i s s u i ng the  draw i ng order , a che c k  mark i s  pla c e d  at the  
l e f t  of  the c o rr e s p ond ing draw i ng numb e r  in  the s pe c i f i c a t i on draw i ng 
l i s t . 

When draw i'ng o r d e r s  are  t o. b e  i s sued  b y  the l in e  eng i n e e r  o n  o ther  
than J ob draw i ng s , the  o r d e r  should b e  p r e p ar e d  a t  the t ime the n e e d  
f o r  t h e  chang e b e c ome s appar ent . 

Wherever  p o s s i b l e  i t  i s  a dv i s ab l e  t o  i n c lude a l l  inf ormat i on o n  
t h e  dra f t i ng order . Whe r e  th i s  i s  n o t  p o s s i b l e , sup p l ementary s k e t che s 
or marked pr i n t s  may b e  us e d . Standard f o rms should b e  us e d  f o r  pro
vi d i ng the supp l ementary s ke t che s . Af t e r  c omp l e t i o n  the  l o nghand 
s p e c i f i c at i on and a s s o c i a t e d  pap e r s  are h e l d  by the eng ine er  unt i l  
c a l l e d  f o r  b y  the che cker . All draw i ng s  us e d  i n  eng i ne e r i ng the job  
should  b e  arrang e d  i n  nume r i c a l  o r d e r . 

b .  Comp l e t ene s s  

Informa t i on t o  the  draf t i ng organ i zat i on mus t  o r  ne c e s s i ty b e  c om
p l e t e  and .a c c ur a t e  t o  insur e  a tho r o ugh and e f f i c i ent dra f t i ng j ob .  
Re f er e n c e  t o  draw i ng s  and o ther pap e r s  that w i l l  a s s i s t  the draf t sman 
shou.ld be made  in the dra f t i ng i n f o rmat i on .  L e g i b l e  draw i ng s ke t che s 
w i l l  a l s o  mat e r i a l ly a i d  the dra f t sman . However , wherever p o s s i b l e , 
mor e work and r e s p o ns i b i l i ty should b e  d e l egat e d  t o  the dra f t sman . 

c .  Appr.oval o f  Tra c i ngs 

The r e s pons i b i l i ty for the a c c uracy and c omp l e t ene s s  of the eng i 
nee�ing i n f o rmat i on ,  a s  int e r p r e t e d  and s hown o n  the tra c i ng b y  the  
dra f t sman , r e s t s  w i th the  e ng i n e e r . For  th i s  r e a s on , i t  is  advi s a b l e  
f o r  the  eng i n e e r  t o  c h e c k  a n d  appr o ve the  trac i ng s . In the c a s e  o f  
minor chang e s , however , f i na l approval may b e  de legat e d  t o  the dra f t s 
man by pla c i ng . a  c h e c k  mark i n  t h e  s p a c e  provi d e d  f o r  th i s  pur p o s e  o n  
t h e  change supplement . 
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SECT I ON 3 .  JOB COMPLET I ON 

Hav i ng c omp l e t e d  the  pre parat i on o f  the  s p e c i f i c at i o n s  and draw
i ng i n f o rma t i Jn ,  i t  i s  e s s ent i a l  that a g e n e r a l  r e v i ew of the j ob be ma d e  t o  
o b t a i n  an overa l l  p i c tur e o f  i t s  c omp l e t ene s s . Any unusual c o nd i t i on s  wh i ch 
have had an a f f e c t  o n  the eng i ne er i ng p e r f ormanc e  and whi ch may no t a s  y e t  
have b e e n  r e c or d e d  i n  the  Job F o l d e r  s h o u l d  b e  r e c or d e d  a t  th i s  t ime . 

As an a s s uranc e that the  j ob a s  a who l e  ha s b ee n  pr o �e r ly c o 
o r d i na t e d  i n  a c c o r dan c e  w i th t h e  plan pr e v i o u s l y  pre par e d ,  i t  i s  a dv i s a b l e  
that the  sw i t chb o ar d ,  c a b l i ng a n d  power eng i n e e r s  d i s c u s s , i n  c ommon ,  the i r  
r e s p e c t i v e  p o r t i ons  o f  the  j ob ,  g i v i ng s p e c i a l  c on s i derat i on t o  t h e  i n t e r 
pr e t a t i o n o f  the  i n f o rma t i on f o rms p a s s e d  b e tw e e n  thems e l ve s , and t o  t h e  
pr o v i s i o n s  ma d e  f o r  a n y  c us t omer ' s  chang e s . 

1 .  R e v i ew o f  T e l e phone Company ' s  Spe c i f i cat i on and Job F o lder 

The Te l e phone C ompany ' s  s p e c i f i cat i on and the  j ob f o l d e r  should b e  
r e v i ew e d  t o  make s ur e  that pr o p e r  a c t i on has b e en taken on a l l  i t ems . In  
case  the r e  ar e any i t ems that  cann o t  b e  c omp le t e d ,  a f o llow-up r e c or d  s hould 
be  made  of  them to  i n s ur e  the i r  c omp le t i on at  t h e  earl i e s t  p o s s i b l e  dat e . 

2 .  Arrang ement o f  Pap er s f or Futur e R e f erenc e 

The T e l e phone C ompany ' s  s p e c i f i ca t i on ,  the j ob f o lder and c o p i e s  o f  
the  t yp e d  j o b s p e c i f i c at i on s  should b e  a c curat e l y  d e s i gnat e d  and f i le d  i n  an 
o r d e r ly manner to f a c i l i ta t e  r eady r e f er enc e . Th i s  i n f ormat i on may b e  
r e t a i n e d  unt i l  t h e  t ime o f  f i nal b i l l i ng ,  when t h e  s pe c i f i cat i on s  should b e  
s ent t o  f i l e a n d  a l l  o ther  pap e r s  d e s tr o ye d ,  f i r s t  c h e c ki ng t h e  j ob f o lder 
to  s e e  that no  o r i g inal c o p i e s  of  c o rr e s p ondenc e  have  been f i le d  ther e i n .  

3 . Append i c e s  

App e nd i c e s  are  wr i t t en t o  a j o b  s p e c i f i c a t i on when ,  due t o  c hang e s  
b y  the T e l e phone C ompany , due t o  error s i n  the. E qu i pment Eng in e e r i ng D e part
ment s ,  due t o  inf orma t i on n o t  b e i ng ava i lable  at  t ime s pe c . wa s wr i t t e n ,  
e t c . ,  i t  i s  n e c e s sary t o  add , r emove , or  chang e any o f  the informat i on or 
ma t e r i a l  order e d . ( S e e  Eng . Handb o o k  for deta i l s.) 
4 .  Answ e r i ng Compl a i nt s ( Inc lud ing J IM ' s fr om I n s t a l l e r ) 

( S e e  Eng in e e r ing Handb o o k ,  Se c t i on 11 ) 
The eng ine e r i ng j ob i s  n o t  f in i shed unt i l  the c entral o f f i c e  i s  

turne d  o ve r  t o  the Te l e phone C ompany . Dur ing the manufac tur ing and i n s tal
l i ng p er i o ds s ome c omp l a i n t s  due to  mi s under s t an d i ng , faulty informat i on ,  
and unf o r e s e en events ar e t o  b e  expe c t e d . The p r o p e r  att i tude t owar d the s e  
c omp la i n t s  i s  e s s ent i a l  t o  a happy and w e l l-balan c e d  e x i s t enc e . The e ng i 
n e e r  mus t  r e a l i z e  that a c ompl a i nt means tha t  t h e  i n s t a ller  or  shop  i s  un
ab le  t o  pr o c e e d  w i th the p ar t i cular i t em unt i l  mor e  inf ormat i on i s  f o r th
c oming . I t  i s  we l l  worth the eng in e e r ' s  t ime t o  cult i vat e the g o o d  w i ll o f  
the s h o p  p e o p l e , the i n s t a l l e r , and a l l  o ther emp l o ye e s  whom he  cont a c t s  i n  
h i s  work . 

When answer i ng l e t t e r s  from the Ins t a l l e r  ( JIM ' s ) avo i d  abrupt 
r e p l i e s . G i ve full informat i o n so that the I n s t a l l e r  w i l l  unde r s tand the 
s o lut i on to h i s  prob l em . When wr i t i ng r e qui s i t i ons order i ng a dd i t i onal 
e qui pment , r e f er t o  the s pe c i f i cat i on and i t em numb er s ,  show why order e d ,  
and s i gn w i th name and d epartment \ number . 
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5 .  F ina l Corr e c t i on o f  Off i c e R e c ords  

Chang e s  i n  r e c or d s  ar i s i ng dur ing the c o ur s e  o f  the i n s t a l lat i on 
and wh i ch may a f f e c t  o ther j ob s  i n  pr o c e s s  should b e  made  a s  s o o n  a f t e r  
�he i r  r e c e i p t  a s  p o s s i b l e . 

At the t ime o f  r e c e i v i ng the f inal mark e d  pr int s from the i n s t a l ler  
i t  ls  imp o r t ant that  a l l  ne c e s sary chang e s  b e  made i n  the  j ob r e c or d s . The 
pr i n t s  as  r e c e ived  from the i n s t a l ler  should b e  examined c l o s e l y ,  to d e t e r 
m i n e  any p o s s i b l e  e f f e c t  o f  t h e  l o c a t i on chang e s  on o ther j ob s  on wh i ch t h e  
eng ine er ing h a s  b e e n  s t ar t e d ,  or  p o s s i b l y  c omp l e t e d . 

· 

The a c t i ve c o o p erat i on o f  b o th the eng ln e ei and the ins t a l l e r  l s  
ne c e s s ary i n  us i ng t h i s me ans t o  pr o v i de  the b a s i s  for  orderly and e f f  1 -
c l ent  work o n  a l l  s ub s e quent order s . 
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