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TECHNICAL SPECIFICATION FOR TRACTION MOTOR TYPE i ~ 0 - 6 5 q  
ALONGWIIH ROLLER SUSPENSION B E A R I N G  R S S E K B C Y  AND GEAR 

CASE F O R  2 5  K V  A C  B G  CO-co L O C O M O T I V E S  F O R  I N O I A ~ I  R + I L U > , Y S  

CHAPTER 1 
1.1.0 Scope 

1.1.1 The traction motor shall b e  suoplied c o r n ~ i ~ t e  with 
earthing brush with holder, roller si~sp?nzir:,l 
hearings and suspension tube assembly R gear ca?e 
(modified) alongwith any other accessories that o : , ~ /  
be required for its correct assembly an? cornmi:- 
sioning as well as reliability and maintain~bil':/ 
on the locomotive. Pinion is no: suppliei with the 
traction motor. 

1.1.2 Any deviation from this specification, incorporated 
by the tenderer to inprove the performance, du~..: - 

bility, reliability and maintainability o f  the 
equipment or to reduce its cost significantly, mly 
be favourably considered provided Full particulars 
of the anticipated benefits alongwith technical 
data supported by drawings calculations are fur- 
nished in the tender offer. 

1.2.0 S-C~!2!CE~F-P_ARTIt~C~ R S * 'E!L!ENG_S_-AN_ D-. . A S . ! !AD  E 
T R A C I N G S  
A-- -- -- 

1 . 2 . 1  The tenderer shall furnish all relevant design data 
for pulsating D C  and calcu7ations. technical spec:- 
fications, test results and relevant equipment 
drawings, and descriptive write-ups etc. necessary 
for correct appreciation of the offer. The techni- 
cal data and particulars shall be generally in lins 
with the proforma o f  Annexure C. 

1.2.2 In c a s e  o f  deviation from this specification, the 
successful tenderer shall prepare and submit to the 
purchaser complete ' working drawings # I F  
components/Sub assenbl y in d-up1 icate for scr~~iCfCny 
and approval of purchaser, before taking up ~3 
facture of the component. % '  

co 
1.3.0 < T.EST_!.L!t.t-_COM~!.~.S!?.N.I NG. AND. ..PEP IOIY_P _E...,!. P.!L S . 

f 
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1.4.1 The traction motor and its accessories covered by 
this specification shall b e  subjected 1 0  
type/endurance and routine tests at the manufactur- 
er's works before shipment/despatch. in t!'.! 
oresence of ourchaser': representativ? ar per the 
test progrjmme enclosed 3t Annexure 8. 

1 . 4 . ;  The p r o t o t ~ p e  motors 3f:er tests w i l l  be f i r s t  
despatched to ewamine t-ir correct f i t r n e n :  g n  t ! : ~ :  
Soqie' o f  exi%;inq 1 cc3motivec and an, n c . ! ; ' i ~ 3 -  



t  i o n ;  i f  r i 1 b p  i h p r b i i d  i r p  3 1 ~ 1  ~ 3 , - 1 .  : I  
otr: a c c o r d i n g l y  3: s i t e .  

! . $ . 3  T h r s ?  p r ~ t c t y p e  m i i t o r ;  u i i l  b:: s ~ ~ D j e s t e d  t d  s e r v i t . *  
t r i 3 l s  f o r  a  p e r i o d  o f  t h r e e  m o n t h c  01. le.::: a 5  
d c ? m e d  r ~ e c ~ s s a r y  b y  th.2 p u t . c h a ? t r  t o  p r o v e  t::.! 
d e s i g n ,  c q ~ ~ i p m e n t  p e r f , 3 r a a n c e ,  m a i n t a i n a b i l i t y  a n d  
1  i t  A ' !  m o d \ f i c a t  i on ;  f o u n d  necessar.; .  
b a s e d  a n  these l i m i t e d  s e r v i c e  t r i a l :  t o  i m p r o v e  
u p o n  t h e  m o t o r  d e s i g n  a n d  p h y s i c a l  c o n s t r u c t i o n  3 1 i : i  

a s  m u t u a l l y  a g r e e d  s h a l l  b e  i n c o r p o r a t e d  i n  t h e  
p r o t o t y p e  m o t o r s  a n d  i n  t h e  s e r i e s  s u p p l i e s  o f  th.:  
e q u i p m e n t  a t  t h e  c o s t  o f  t h e  s u p p l i e r  a n d  i n  t h e  
m a n n e r  a p p r o v e d  b y  t h e  p u r c h a s e r .  The s e r v i . . :  
t r i a l s  s h a l l  g e n e r a l l y  c o v e r  t h e  f o l l o w i n q .  

i )  O b s e r v a t i o n s  on  t h e  m e c h a n i c a l  a n d  e l e c t r i r a l  
c o n d i t i o n s  o f  the e q u i p m e n t  i n c l u d i n g  wear  8 t e a r  
when  s u b j e c t e d  t a  p r a c t i c a l  w o r k i n g  c o n d i t i o n s  c . , d  
i n  s e r v i c e .  

i i )  O v e r a l l  r e l i a b i l i t y  a n d  m a i n t a i n a b i l i t y  a s p e c t s .  

1 . 4 . 4  The  d e t a i l e d  scheme o f  p r o t o t y p e  t r i a l s  t o  s a t i s f y  
t h e  a b o v e ,  s h a l l  b e  i n d t , c a t e d  b y  t h e  s u p p l i e r  a n d  
m u t u a l l y  f i n a l  \ s e d  i n  c o n s u l  t a t i o n  w i t h  t'i:: 
p u r c h a s e r .  S p e c i a l  i n s t r u m e n t a t i o n ,  i f  a n y  f o r  
c o r r e c t  a p p r e c i a t i o n  o f  the v a r i o u s  d a t a  w i l l  h i t i : :  
t o  b e  a r r a n g e d  b y  t h e  t e n d e r e r .  

1 . 4 . 5  The a b o v e  t e s t s  ma%/, a t  t h e  d i s c r e t i o n  o f  t h e  
p u r c h a s e r ,  b e  r e d u c e d  i n  s c o p e  i n  c a s e  o f  m o t o r s  
p r o v e d  u n d e r  l o c a l  c o n d i t i o n s  o f  s e r v i c e .  



CHAPTER I 1  

O P E R A T I O N ,  REQUIREMENT-S 8 S E R V I C E  C O N D I T I O N S  

2 . 1 . 0  GENERAL : The  q e n r r a l  5 e r v i c e s  c o n d i t i o n '  a n d  
p a r t i c u l a r s '  o f  t h e  5 y r t e m  h a v e  b e e n  i n d i c a t e d  i n  
g e n e r a l  g o v e r n i n g  s p e c i f i c a t i o n s .  I n  a d d i t i o n ,  f o r -  
t h e  t r a c t i o n  m o t o r  i n  p a r t i c u l a r .  :he f o l l o w i n g  a r e  
a p p l  i c a b l e .  

7.1.1 ~ l . o , o d ~ ~ . P r o o f , i , , ~ g :  The t r a c t i o n  m o t o r  a n d  g e a r  c a s e  
e t c .  s h a l l  b e  d e s i g n e d  t o  p e r m i t  p r o p u l s i o n  o f  tile 
l o c o m o t i v e  a t  1 0  Kmph t h r o u g h  wa:er u p t o  a  h e i g h t  
o f  2 0 0  m m  a b o v e  r a i l  l e v e l .  F u r t h e r ,  t h e  t r a c t i o n  
m o t o r  w i l l  be  made c o m p l e t e l y  w a t e r  p r o o f  t o  a 
s t a n d i n g  w a t e r  d e p t h  o f  300 mm a b o v e  r a i l  l e v e l .  

2 . 1 . 2  T h e  m o t o r  s h a l l  b e  d e s i g n e d  f o r  o p e r a t i o n  w i t h  
p u l s a t i n g  c u r r e n t  ( r e c t i f i e d  s i n g l e  p h a s e  a l t e r n a t -  
i n g  c u r r e n t )  w i t h  a  r i p p l e  f a c t o r  o f  a b o u t  30%.  
T h e  r i p p l e  f a c t o r  i s  g i v e n  b y  t h e  f o r m u l a :  

I max - I m i n  - - - - - - - - - - - - -  X 1 0 0 2  . 
1 max + 1 min 

2 . 1 . 3  The  m o t o r  s h a l l  b e  o f  a x l e - h u n g  n o s e - s u s p e n d e d ,  
s e r i e s  - e x c i t e d ,  f 0 r c e . d  v e n t i l a t e d  t y p e  f o r  u s e  i n  
e l e c t r i c  l o c o m o t i v e .  

2 . 1 . 4  The  g e n e r a l  t e m p e r a t u r e  o f  t h e  c o o l i n g  a i r  a t  t h e  
i n l e t  o f  t h e  t r a c t i o n  m o t o r  s h a l l  b e  5 5  d e g r e e  C 
max imum,  w i t h  r e l a t i v e  h u m i d i t y  v a r y i n g  u p t o  100% 
s a t u r a t i o n .  

2 . 1 . 5  T h e  d i a m e t e r  o f  t h e  w h e e l  when new i s  1 0 9 2  m m  a n d  
w h e n  w o r n  f u l l y  i s  1 0 1 6  m m .  

I.- 
2 . 1 . 6  T h e  a x l e  l o a d  o f  t h e  l o c o m o t i v e  i s  1 9 . 8  t a n n e s .  A 

L 3  H o w e v e r ,  t h e  m e c h a n i c a l  d e s i g n  o f  t h e  m o t o r  s h a l l  r-, 
s u i t  max imum a x l e  l o a d s  u p t o  2 2  t .  @ . i 

2 . 1 . 7  T h e  max imum s e r v i c e  s p e e d  o f  t h e ~ j o c o m o t i v e s  o n )  
w h i c h  t h e s e  m o t o r s  may b e  u s e d  i s  1 6 0  Kmph. The  
o v e r s p e e d  t e s t  o f  m o t o r  s h a l l  b e  c a r r i e d  o u t  i t  
1 . 3 5  t i m e s  o f  i t s  max imum s e r v i c e  s p e e d .  

2 . 1 . 8  T h e  w e i g h t  o f  m o t o r  c o m p l e t e  w i t h  p i n i o n ,  g e a r  a n d  
g e a r c a s e  s h a l l  n o t  e x c e e d  2e00  K g .  

-, 
L . l . Q  M i n i m u m  c l e a r a n c e  f r o m  : l ie  r a i l  l e v e l  t o  b o t t o m  : I F  

t r a c t i o n  m o t o r / g e a r  i ; s e  r h a l l  b e  1 0 2  n l m  u n d e r  
f u l l y  * o r n  w h e e l  d i a m e t e r .  
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2.2.0 DIMENSIONS AND F I T M E N T  OF BOGIE 

2 . 2 . 1  The m o t o r  s h a l l  b e  d e z i g n e d  t o  f i t  t h e  p r e s e n t  2 .  
a x l e  t r i m o u n t  b o g i e  u s e d  o n  l o c o m o t i v e s .  RClSO 
d r a w i n g  No .  -SK.EL 3861 a n d  3,862 g i v e s  t h e  d e t a i l s  
o f  b o g i e  a n d  s p a c e  a v s i l a b l e  f o r  m o u n t i n g  t h e  
t r a c t i o n  m o t o r .  The t r a c t i o n  m o t o r  n o s e  i s  f i t t e d  
w i t h  112 t o  14% m a n g a n e s e  s t e e l  l i n e r s  o n  b o t h  t h e  
u p p e r  a n d  l o w e r  l u g s .  The  d e t a i l e d  d r a w i n g s  1 ) f  

f i t m e n t  o f  t r a c t i o n  m o t o r  o f f e r e d  t o  t h e  b o g i e  
s h a l l  b e  f u r n i s h e d .  D r a w i n g  No .  SK.EL.3863 s h o w s  
t h e  d e t a i l s  o f  w h e e l  a n d  a x l e ,  a s s e m b l y .  The t w o  e n d  
a x l e s  o f  t h e  b o g i e  h a v e  a  max imum l a t e r a l  movemc-nt 
o f  6 m m  i n  e a c h  d i r e c t i o n  a n d  t h e  m i d d l e  a x l e  h a s  a  
max imum l a t e r a l  m o v e m e n t  o f  1 6  m m  i n  e@ d i r e c -  
t i o n .  h 

L3 
c? 

2.3.0 
ce 

1. NTE.RCH4.U-GLA-6 1 L I T Y : L 

2.3.1 The m o t o r  o f f e r e d  s h a l l  w o r k  w i t h  t h i  t r a c t i o n  
e q u i p m e n t ,  a s  a v a i l a b l e  o n  t h e  e x i s t i n g  l o c o m o t i v e  
s a t i s f a c t o r i l y  w i t h o u t  a n y  r e d u c t i o n  i n  p e r f o r m -  
a n c e .  

2.3.2 The m o t o r  i s  t o  b e  m o u n t e d  o n  t h e  e x i s t i n g  b o g i e ,  
t h e  d r a w i n g  o f  w h i c h  i s  e n c l o s e d .  The  g e a r  r a t i o  
a n d  a l s o  t h e  p i n i o n  a n d  g e a r  s h o u l d  b e  k e p t  t h e  
same a s  e x i s t i n g ,  o r  a s  p e r  r e q u i r e m e n t  o f  R l y + .  
M o d i f i e d  a x l e  m a c h i n i n g  d r a w i n g  s h o u l d  b e  f u r n i s h f d  
b y  t h e  t e n d e r e r s .  

2.3.3 E l e c t r i c a l  c h a r a c t e r i s t i c s  o f  t h e  new m o t o r  w i l l  
m a t c h  t h o s e  o f  t h e  e x i s t i n g  m o t o r  (RDSO!GEL/1064 ) .  

2.3.4 The t e n d e r e r  m a y ,  h o w e v e r ,  o f f e r  a n  a l t e r n a t i v e  o f  
a  b e t t e r  e c o n o m i c a l  d e s i g n  w h i c h  w o u l d  f i t  i n  1113 

e x i s t i n g  l o c o m o t i v e  t o  g i v e  t h e  r e q u i r e d  e l e c t r i c a l  
c h a r a c t e r i s t i c s  a n d  t o  m e e t  t h e  same o r  b e t : : : r  
o p e r a t i n g  p e r f o r m a n c e .  H o w e v e r ,  t h e  d e s i g n  s h o u l d  
b e  b a s e d  o n  a n  e x i s t i n g  w o r k i n g  t r a c t i o n  m o t o r  
p r o v e d  i n  s e r v i c e  w i t h o u t  m a j o r  e l e c t r i c a l  o r  
m e c h a n i c a l  m o d i f i c a t i o n .  

2 . 3 . 5  The t e r m i n a l  b o x  a n d  t e r m i n a l  a r r a n g e m e n t  f o r  t h e  
t r a c t i o n  m o t o r  s h a l l  c o n f o r m  t o  RDSO d r g .  N o .  
SKEL-4413 ;nd 4 4 1 4 .  The c e q u e n c e  o f  t e r m i n a l s  5 h a l l  
>e  E.F. 4 S H f r o m  C E  s i d e .  

N ?  c o n n e c t i o n  s h a l l  b e  a t  PE s i d e  a n d  c o m p o l e  
c c n n e c t i o r i  a t  CE s i d e ,  t4P c o i l s  t e r m i n 3 l s  c a n  h e  
ca11nec: fd  i i t h  e a c h  o t h e r  b y  s o l i d  c o p p r r  b ~ r  3 n l  

i t e - a i n a l  c o n n e c t i o n s  s h o u l d  b e  w i : h  1 5 0  1 '  



F l u o n l e v  : a t ! ?  o r  e q , u i v , i e n t  1 5 0 0  V c a b l r  n h i l r  
c o i l c  c h o u l d  n e c e s : . a r i l v  o e  c o n n e c t e d  u r . i n q  1 5 0  n' 
f l u o n i e r  c a b l e s  o r  ~ q u i v a l e n t  1 5 0 0  V c a b l e .  

2 . 3 . 6  R o c h e r  P i n g  i n t e r  c o n r ~ e c t i o n :  s h a l l  b e  d o n e  b i t h  
t h e  h e l p  o f  8 0  m m 2 ,  150C V f l u o r ~ l e r  o r  e q u i v a l e n t  
1500V c a b l e  a n d  n o t  b y  s o l i d  c o p p e r  r o d .  



TABLE  

c l e a r a n c e  a n d  c r e e p a _ a e  d i - s t a n c e  

, , _ _ d i _ _ _ _ _ _ _ . _ _ _ _ _ _  _--.__ - - -  
. . . .*..: C r e  e.p-a!q-e d  i 5 t a  rl .; .... . . 

V o l t a g e  'of  A i r  c 1 e : a r a n c e  . . . .  . 

equipmen' :  ( V )  ! ?!.) . . 

C l e a n  D i r k 7  
. . 

C l e a n  D i r t y  
. -- .- - - - - - - - - - .- - - - - - - - - - - .- - - - - .- - . - - - - - - - - - - - - - - - - - - - - - - 

7 5 0 V  1 3  3 8  1 9  5  1 

1 5 0 0 v  
. 

1 9  5  1 3 8  7 0  

3 . 2 . 3  T h e  ' m o t o r  h a s  t o  o p e r a t e  o n  2 5 - 3 P ,  3 s - 2 P  o r  6 P  
c o m b i n a t i o n  a n d  s h a l l  b e  d e s i g n e d  t o  w i t h s t a n d  1 8 0 0  
v o l  ts-::minimum. 

3 . 2 . 4 .  T e r m i n B l s  s h a l l  b e  s u c h  t h a t  t h e y  c a n n o t  t u r n  o r  b e  
- d  i s p l  a t e d  when t h e  ~ann@ct i n g  srr-eus!.b'ol t - s  a  r e  

t i q h y e n e d  and a?* : s u t h  that the c:ond:ut.tor.s z a n . n o  t 
b . e c o a e  d  i sp.1 ac e d  . 

3 . 2 . 5  r, No c o n t a c t  p r e s s u r e  s h a l l  b e  t r a n s m i t t e d  t h r o u g h  
i n s u l a t i n g  m a t e r i a l s  a n d  t h e  g r i p p i n g  o f  t h e  c o n -  
d u c t o r s  s h a l l  n o r m a l l y  t a k e  p l a c e  b e t w e e n  m e t a l  
s u r f a c e s .  

* 
3 . 3 . 0  G E N E R A L  ... r...MECH~N.!.C!!!. s 

3 . 3 . 1  S t a n d a r d  n e t r i c  h a r d w a r e  s h a l l  b e  u s e d .  2 cs 
L 

3 . 3 . 2  A l l  n u t s  a n d  s c r e w s / b o l t s  s h a l l  b e  s e c u r e l y  l o c k e d . ,  
a n d  st7311 n o t  l o o s e n  i n  s e r v i c e  d u e  t o  t h e  exces-• 
s i v e  v i b r a t i o n  t o  b e  m e t  i n  s e r v i c e .  

3....3.:-3 . .  A 7  1 .: .c.amp.onents i n c l u d i n g  b o l t s ,  n u t s ,  'w .ashers  a1.11i 
- s c r e w s -  e t c .  s h a l l  b e  s u i t a b l y  p r ~ t e c . t - e d  a g a i n s t  
. c o r r o s i o n  a n d  r u s t .  

3 . 3 . 4  . . A t  :l o c a . t i : o n s  s u c h  as . ;gear  c a s e  s u s p e n s i o n ,  : suspen-  . . .  . 
. ... . s i o n  .%.e.zr i n g  ':c:a:p- .f i x t u r e ;  e n d  s h i e l d  f i x a t  i o w : ,  . . .. 

n o s e  s u ~ ~ e n : s - i o . n  s a n d w i . c h  b ' l  o c k  f i t m e n t  e t c .  a d e -  
. q . u a t e  .mrt;e.r-i..a:l s h o u l d  b e  a v a i l a b l e  o r  s u i t a b l r ?  

a n t  i-we?:- r : e p l a c e a b l e  b u s h e s  r h o u l d  b e  i r s e d  t o  
?-yt h e.r-. - .. : . i , -m ise  w e a r  o r  p e r m i t  f u t u r e  b u i l d i n a  1.111 

f o - r  r e z : r r i n q  t - h e s e  s u r f a c e s  o r  r e p l a c e m e n t  o f  t h e  
b u s h e s  e t i .  H i g h  t e n s i l  e  f a s t e n e r s  a s  p e r  1 S : 1 3 b l  
c l a - . -  1 P . c  [I-om M / s  U n b r - a h o / L P S  r l i o u l d  b e  u s e d .  



3 .  3 . 5   her her ever S e l d i n g  i ~ . . d o n e : - ~ t h ?  u ~ l d e d  p o r t  i o n  ,ui I 1  
- b e  f i n a l 1 . f - q r o u n d - o f f  ' t o  .g:i-ve a  s m o o t h  f i r ~ i s h  a t t i l  

. . t o  r e m o v e  ' t h e  . n o t c h ' e f f : e : c t  a t  t h e  t o e c  o f  - . t ' ~ r  
. ;=welds .  F i  l l e r - w e 1  ds a s  f a r  a:. o o s s i b l  e  s h o u l d  be  

A : - . . -av.oid.edifan.d. . l -but~. .welding s h o u ' l d  b e  p r e f e r r e d .  . . 

,,  . . 
;.; ' 2 , :  , .;,~',.,3 .:6 :. 7 ,: +$:ae:q&<e. ~pt$,vii:j.on:.,s.~-&T1 :be in-c 1:ud.e.d .i n-.t* e  :d es. i qn 

, . .  ; . : ;'.lo; ?ensure:-<::that ?.,*he m o t o r  d o e s  n -o t  ."-?.a1 l ':on . I  119. 

. . .- ,,. , i 1. .':': track', : . . in  . t h e  e v e n t  o f  f a i l u r e  ~f:~.~:the.r.san.dwi.ch. 
. , . ~  

. .. ': m o u n t i n g  a r r a n g e m e n t .  . . 

. - 
3 . 3 . ' 7 ' "  **  A r 'ma- tu re  h e a d  s h o u l d  b e  f o r g e d  t y p e .  , . , ., .. . . , .:., ., 

3 . 3 : ~ :  A r m a t u r e  s h a f t  s h a l l " :  b e  w i t h n u t  s e t  r i n g  q r o o v e  +;. . . p e r  R D S O  d r a u i n g  No*, SKEL344'15 a n d  c o r r e s p . o n d i , n g  
a r m a t u r e  s l e e v e  a s  p e r  RDSQ; ,d raw ing  N o .  S K E L  4 4 1 6 .  -., 

3 . 4 . 1  I n  t h e  d e s i g n ,  t h e  m a n u f a c t u r e r  s h a l l  a v o i d  - i n t r o -  . ,  , . . 
d u c t i o n  o f  p a r t s l c o m p o t i e n t s  which-uould have.  o n l y  . . 

s l i g h t  d i f f e r e n c e s  i n  s i z e  a n d  c a p a c i t y  a n d  s h j l l  
e n d e a v o u r  t o  h a v e  m i n i m u m  n'i lmber o f  s t a n d a r d s .  

3 . 4 . 2  C o r r e s p o n d i n g  c o m p ~ o n e n t s / p a r ~ t s  o f  d i f f e r e n t  m o t o r s  
s u p p l i e d  a g a i n s t  t h i s  t e n d e r  s h a l l  b e  f u l l y  i n t e r -  
c h a n g e a b l e  f r o m  m o t o r  t o  m o t o r .  

3 . 4 . 3  T h e  n u m b e r  o f  p a r t s  r e q u i r i r n g  s p e c i a l  a t t e n t i o n  a n d  
p e r i o d i c a l  i n s p e c t i o n  s h o u l d  b e  m i n i m u m  a n d  s h o u l d  
b e  e a s i l y  a c c e s s i b l e  a n d  e a s y  t o  h a n d l e .  

c. 
3 . 4 . 4  I n  s e l e c t i n g  t h e  m a t e r i a 1 . s .  t h e  t y p i c a l  w e a t l : ~ r .  % 

c o n d i t i o n s  p r e v a i l i n g  i n  ' I n d i a  s h a l l  b e  k e p t  i n  b 
. . v i e w .  In t h i s  r e g a r d ,  t h e  m a n u f a c t u r e r  s h a l l  
3. 

. . 
-, f u r n i s h  f u l . 1  i n f o r m a t i o n  r e g a r - d . i n g t h c  % s u i t a b i l i t y < ,  

:t<. 
1.1 o f  s e l e c t e d  m a t e r i a l s .  u n d e r ~ v a r i o u s  . c l  i m a t  i c  c o n d i -  , 

.,i L .L .. < _. t i o n s  g i v e n  in c h a p t % r  11% N e c e s s a r ~ y  t e s t s  for :  r . .  . . ., . 
'." . e n s u r i n - 9  . k u i : t , a b i : l i . t y  w f  .mat?er Val s  shal.' l: ibc c o n d u c t  - 
! e d  b y '  t.he' r a n u f - a . c t u . r e ' r  ' i a . n d ' ~ h e  t e s t  ~ : r e , s u l ; t s ~ : , a d v i s e d  

%. 

' t o - t h e  p u r c h a s e r .  

- ,  . .,. - ,31.4.5,-.::, - - : I t k (  s h a l ; l ? b e - e n s u ' r - e d  b.ysuk3.ab: l .e d e s i g n  r t h a t  , f a i l -  . . ,. , ., .. .., . .. , . .v?; , .  
1%. " "  . -  ..' u r e s  o f  . t h e  p a r t y 5  c a u j e d  b y ~ ~ r a : ' i ~ , . : : ~ t m o s p h e r . i c ' : ~ ~ d u s t  

. : , 2.. I'.::.;':.. I ' ,. a n d  me t:aljciic': d u s t  f r 0 m the b:r;ak.e. s ~ h o e  s e t  c  . .- a r e  
. . :. : - a v o i d e d .  

a . ', . - : . .3  .4  .-K- ..:. '$, . . C o n ~ s u m a b l ~ e s ' :  - A1 1. -r1o'l--m.a1:uear.in.9 .:an:d ~ - . . ~ ~ n s u m a b l e  
; , :. . , .; . . , l . te :m% " :such a s  " c s r . b o . n  Vr , i :shes,  . , . ro ' l - l :er  b e a r i - 2  

-, 9 r e a ' ~ @ & ~ ~ ' ~ . t e a r i n 5 s .  1 u b r . i - c z r i n g .  o i l .  a n d  . g e a r  c a ~ e  
.. r o  m'p ~'IJ:I? d .  P t c . ,e.t c ; - ' ?  11% 1 5" 5 c 1 e c t e  d t o t he s a m I? . . 

. \ a  .. Y - g r a - . d r . + I S p e c i  f i c a t . i . o n s . . b s :  a?*  a1 .re,ady . i n  u s e  o n  t h e  
. , '3 . . .  e r : i s : i : ~ q  . ' : t .ochs 'on i?ndi.;di R . a : i l u a y s .  D c t j i l s  ..I 

h e  1 b-e f l i : r - n i . - l ~ c d  tn i ! chp '  T u ~ c e c r f r r l  t p n d e r c r .  



3 . 4 . 7 -  .. I t  must b e  e n s u r e d  by  t h e  m a n u f a c t u r e r  t h a t  u h i l n  
- : m a n u t a c t u r i n g  o f  t r a c t i o r l  m o t o r s  a l l  t h e  m o d i f  i t  .I - 

. . ,- t i o n s  s h e e t s  and s p e c i a l  M a i n t e n a n c e  : r 1 5 ?  r u ~ :  i t , , , , .  

"of  ' R D S O  i s s u e d  f r o m  t i m e  t o  t - i m e  a r e  i m p l r m ~ n - l e d .  
- (See  .knne.xure 'D' ) .. . . 

3 . 5 . 1  Read w i t h  a n y  d e v i a t i o n s  and  a d d i t i o n s  men!ioned i n  . . - - t h i s  s p e c i f i c a t i o n ,  t h e  m o t o r  i n  g e n e r a l  ' s h a l l ,  
1. ' <  "comply w i th  I E C  3 4 9 .  F o l l o w i n g  i s  t h e  l i s t  o f  
" ' - -  , , s t a n d a r d s  r e f e r r e d  t o  i n  t h i s  s p e - c i f - i c a t i o n .  . . 

. . .  
I . .  ' ....... I E C  50 : D e f i n i t i o n ' t e r m i n o l o ~ y .  

. . . . .  -. 

1 E C  216 : G u i d e  f o r  t h e  d e t e r m i n a t i o n  o f  
t h e r m a l  e n d u r a n c e  p r o p . e r t i e s  o f .  
e l e c t r i c a l  i n s u l a , t i n g  m a t e r i a l ? .  

: P a r t  I, 11,  1 1 1  & I V .  
. . -~ . . 

I E C  3 4 9 - 1 9 9 1  : R u l e s  f o r  r o t a t i n g  e l e c t r i c  il 
m a c h i n e s  f o r  r a i l  a n d  r o a d  
v e h i c l e s .  

IEC 505 & i t s  : G u i d e  f o r  t h e  e v a l u a t i o n  and 
d r a f t  s u p p l e m e n t  i d e n t i f i c a t i o n  o f  i n s u l a t i o n  

s y s t e m s  o f  e l e c t r i c a l  e q u i p m e n t .  

' I E C  563 : P e r m i s s i b l e  1 i m i  t i n g  t e m p e r a t u .  ;' 
i n  s e r v i c e  f o r  components  o f  
e l e c t r i c a l  e q u i p m e n t  o f  t r a c t :  
v e h i c l e s .  rmltp" b 

cg 
IEC 1 6 5 / 1 9 6 3  : R u l e s  f o r  t h e  t e s t i n g  o f  e l . : c - C 4  i 

' , ' t r i c  r o l l i n g  s t o c k  on c o m p l e t i p n  
o f  c o n s t r u c t i o n  a n d  b e f o r e  e n t i y  

I .... i. I i . . . . . .  - ' : in t o  s e r v i c e .  - . . .  
L 

. . .  . : f I E C  356/197.1 ,r-...::;..b:imensi 0"s f o r  comm0tatbrs~2d:':cj .:.'.; 
' "-s“ .i .i , . . . . . .  . . ,. . 

. , .,. ..... ., , . .  

? , I E E E - l l  : " ~ ~ & i r i . c ' j n . . i t a n d a r d  f o r  r o t a t ' i : t q  
. ?  i l e c t . r f c - . , m a c h i n e r y .  ... . . . . ,  , . * .  

: ': i . .1EEE-3U4:'  . . : ' : T i s t  'pr.oc.ed,ure ' f o r  :.Eva1 u a t  i a n  ., 
- a n d  c ~ l . a s . s i ~ f i c a t i o n ~ ~ o f  i n s u l a t i o n  

s y s t e m s  - F o r .  d i r e c t  c u r r e - n t  
m a r h i n e s .  



: T e s t  p r o c e d u r e  f o r  t h e  eva111;. 
t i o n  o f  s e a l e d  i n s u l a t  i s j r t  

s y s t e m s  f o r  AC. E l e c t r i c  n l a c h i n e -  
r y  e m p l o y i n g  form. w o u n d  r L a t o r  
c o i l s .  

. . The l n s t j t u t e i o f  .E\ e c t r i c a l : , &  E l e c t r o n i c s  E n g i n e e r s '  . 
(An  A m e r i c a n N a t i o n a l  S t a n d a r d )  

3 . 5 . 2 ' .  . T h e  m o t o r  d e s i g n  s h a l l  b e  s u i t a b l e  f o r  e x i s t i n g ? '  
p o w e r  a n d  c o n t r o l  c i r c u i t s  o f  t h e  e x i s t i n g  l a c o m o - ' l '  

. . 
t i v e .  . . . . 

- .  . 
.1 L i n e  V o l t a e e  

- N o m i n a l  : 2 2 . 5  KV A C  

- Max imum : 2 7 . 5  K V  A C  

. 2  M o t o r  V o l t g e  

- N o m i n a l  : 75Cl V 

- Maximum : 9 0 0  V 
r .  

. 3  A p p l i c a t i o n  : P u l s a t i n g  c u r r e n t .  3 0 %  r i p p l e  03 
f a c t o r .  '0 

. , .  . , i.. 

, , .  . .  . , .,, . .. .... . . 
s 

3 :  L . . .  ...., # - ' . -  4;:+.Vent.i;l.ation.-:.:::::.-F.o,rced: c o o l e d  a i r  f lo.u:80m' /mqn 
i I : .  , . . . . . . a t  2 0 ' ~  a n d  s t a t i c _ h e a d  o f  'i 

. ,. . . . . & .  '.. i : . i t150mmi  w a t e r  g a u g e  3:n .cornmu- 
. , ,. : ! : t . t a t o r : i c h a m b e r .  

.,5 . C l a s s  , o f  I n s u l a t i o n  

;.,.-.+: A r m a t u r e  .:'. : .. .H o r : . 2 0 O - C l - a s s  

- . I  - M a i n  . P o l e  : - H '.or ,200 .- C l a s s  

.- . 'C i im '~F.01 e  . . , : -H ..or :'?OO-iC1 a s s  



. 6  Ra: i r ~ g  

" *-750 E 4 0  ' 1 0 ? 5  . . . (. -. . . a )  . - , E.onX i n u o u s  ) 

E70  ' '  . , 1 0 7 0 ' .  .;bJ; One ' h o u r :  , * 3 5 0  6 0 5  ,:.: (I 

c Short-tim.e.';.:: '-.: :!300A f o r  5 " - m i n u t e s  a n d  
r a t i n g .  , ' , :11OO-..Amp. f o r .  1 0  m i n u t e s . '  

. ::. 5 .  7 Cea.r--Rat_i-o : 6 2 / 1 5  o r  2 1 / 5 E . : o r  a s  p , e r  C' .; 
. .  . . r e q u i r e m e n t  o f  P l y .  ~. 

. 8  T r a c t i o n  m o t o r  : RDSO/GEL/1064 
c h a r a c t e r i r t i c s  
c u r v e s  i n c l u d i n g  
e f f i c i e n c y  w i t h o u t  

. g e a r s .  

. 9  . T r . a c t i v e  e f f o r t  a t  s t a n d a r d  g e a r  r a t i o  ( 1 5 / 6 2 ) .  

- A t  maximum F . S .  a n d  c o n t .  r a t e d  c u r r e n t .  4067-Kg : :  
- A t  m i n i m u m  F . S .  a n d  C o n t .  r a t e d  c u r r e n t .  2 5 0 3 . K g .  
- A t  m i n i m u m  f i e l d  a n d  max. s e r v i c e  s p e e d .  1 0 9 5 , K g  .. 

. 1 0  T r a c t i v e  e f f o r t  a t  g e a r  r a t i o  ( 2 1 / 5 8 ) .  

,. . - A t  max .  F:..S:;.& . c o n . t i n ' u o u j  r a t e d  c u r r e n t  2 7 1 8  Kg  

, 1: ... ::Number .of p o l e s  : S i x  

' :...12.L;+ i,-e.ld : s t r e n g t h  

- 
, . . *, , ". . - .? 2 . M a ~ i m u m -  F . S .  ;.:.~:YPS'.~or s u i t a b l e .  

, .. . . ..- ' h  8. . , , .  I : n ' t @ r m e d i a t e .  F.S::2:77:. 6 1 %  8 5 0 %  o r  . s u i t a b l e .  
L - b . . c . '  . .- ,$;.yinimufi F , S .  

. , . % I , :  , . : :  i..:s42..8% o r  ; s u i t . a b l e .  

3 . 5 . 4  "SPEED: . . .. . .. . . . , . .. . .  . , .,.. 

' ,  . , r . ... 1 .:s.;Th-e : c o n  t i nuou .s .  .+r-a t c:d: s pe.e.d . s,ha 11 :be ..c.a 1 c  u 1 a t e  d 
. . .  . . . . w i t h  h a 1  f . u o r n . . : u h e e l s .  

. , . . 2  Thr m 6 x i m u m  ~ e r v i i e .  k : : .~~j ? h a 1 1  c ~ r r e s p o n d  t o - . a  
.. . , l o c o m o :  i v e  s p e e d  ~ i .  1.10 t:mp,h-r i  t h g e a r  r a t i o  :s.f 

1 5 / 6 2  - s n : d , l 8 0  Kmph u i t h u e a l .  1 : 3 t i o  o f  21/58. 
H o u e v e r : . ? T ~ h e  m a r i m ~ , m  o : e ? - 3 t  i , ~ ~ \ ; ' : . p r e d  o f  1 - ~ r o m o t i ~ : . ~  
i s  ! - e ~ t r i c t e d  t o  l i i O  t x r h .  - . 



, . 
. . I .  I t  i s  p c o o o s e d  t o  u s e  t h e  ? r i s ' ? i n q  b ' l o n e r : .  p r o v i d .  

, ' e d '  o r ;  t h e  1-ocom't i v r .  T h p  ; ~ v i : i l a b ' l  c < . ~ u a n t  i t y  j n f  . . ,,, .. ' . ..I 
, : .;r.o.c,l'.ing - a i r  .i.s ' 2 '70m ' /m, in  at . f o r  t h r : . c  . . ,. 
"'. .,: y t v a c  tiafly . -mo~ :o r j  ...-Hdr+",.r*,' ,yh*'.~.t a.yi c .,head 0 f . .. . . . .. . . .  

' , 1 5 0  min ~ u . : G .  s h o u l d  .bc  % a i . h t a i ' n e d  i r ? . t h r  .cammuta'* .jr 
cham,bef '  o f  e a c h  t r a c t i o n  m o t o r .  

. 2  ; R i r  p r e s s u r e  s w i t c h  i s  p r o v i d e d  i n "  t h e  t r a c t i o n  -.. 
:,I ' m o t o r  b l o w e r  d u c t i n g  t o  e n s . u r e  t h a t  v o l t a g e  c a n  , 4 , 

n o t  b e  a p p l i e d  t o  the m o t o r s  t i l l  s u f f i c i e n t  
p r e s s u r e  i s  b u i l t  u p .  F o r  e m e r g e n c y  o p e r a t i o n .  
s h o r t  c i r c u i t i n g  s w i t c h  t o  b y  p a r s  t h e i s w i t c h  i s  '. : 
p r o v i d e d .  T h e  t e n d e r e r  s h a l l  i n d i c a t e  t h e  
r e d u c t i o n  o f  r a t i n g  c o n s e q u e n t  u p o n  f a i l u r e  o f  
f o r c e d  v e n t i l a t i o n .  

. . . . 

3 . 6 . 0  !~v~~!.p.~.-.~.vsrzn: 
.-3 .. 6. 1 T h e  a r m a t u r e  s h a l l  b e  v a c u u m - p r e s s u r e  \ m p r e g n a t e . d  n i t h  

solventlpss r e s i n s  s u i t a b l e  ' f o r  c , l a s s  'H' o r  200 
class, t e m p .  r i s e  l i m i t s  as  p e r  c l a u s e  3 . 6 . 1 1  o f  
s p e c i f i c a t i o n s .  A r m a t u r e  a n d  f i e l d  c o i l s  s h o u l d  ice 
p r o v i d e d  w i t h  s u i t a b l e  m o i s t u r e  i m p e r v i o u s  s e a l i n g  
i n s u l a t i e n .  . . 

3 . 6 . 2  . . The f i e l d  c o i l s  s h o u l d  b e  vacuum p r e s s u r e  i m p r e g n a t e d  . .,. 

u s i n g  s o l v e n t ! e s s  r e s i n  o f  c l a s s - ' H '  o r  200 c l a s s  a s  
i n  3 . E . 1 .  

3 . 6 . 3  The m a x ~ m u m e 1 e c t r i c  s t r e s s  i n  :he a r n z t u r e  a n d  f i e l d  
. c o i l s  i n  s e r v i c e  s h a l l  . b e  w e l l  b e l o w  t h e  c o r o n a  i n c e p -  

- t i o n  v o l t a g e .  . . . , > , .., . . .., ;. > .  ,'i , , , , 4* 
:+.:!:3:,:6.,;9;:':'.:Phe : i i ~ s u 7  a t i o n  s y s t e m :  toy . ' be  e m p l o y e d  s h a l  1  b e  p a r t  i:c 

,. ~ :.. .. 
, ,  1,'. ' ',1 ~ r 1  y  .:d~s.i.gned t o  u i t - h s ' t a n d  a d v e r s e  e n v i ' r u n n e n t  ,.. . , .  . .  . . . ' .  ... c c o n d i t . i o n s . !  The m a t e r i a l s  c o m p r i s i n g  t h i s  s y s t e m  %U'- .:' 

, . '  ?.the s y s t e m ' , - i t s e l f  s h a l l  h a v e  b e e n  p r o v e d  t o  b e  o f  h e , ,  
. , ': ,,. :2h~igh:es:'%el r. i a t r i l  i t y ,  i n  t r a c t i a n  a p p l i c a t i o n .  Imperv, i -  

-",-';%u'sness t o  m o i s t u r e  u i T l  - b.e 3n e s s e n :  i a l  r e q u i r e m e n t .  
I .  , ,. . .  
i ::'.a. 6, 5 . ... . 

. 7.  : ,: . . , e  eLa1u 'a t ' i an  ~ f . - , ~ h e ' i i r S ' v - l  a t  i o n  s y s t e m  : f o r  . t h e r m a l  

. , " I  ' <enduran .ce  :5hal1'::.be"%ad+'w'?th ' f a b r i c a t e d  t . c s . t  g o d e l s : b y . ,  
' 9  i . . . .:.: .- w-ay o f  accefgr.a'ted' a g e i n @ '  t e s t s :  a s  p e r  t h e  t e s t  p r o -  : .,;, 

. .'. . . ~: :qran.me"~draur l . :uo i n  a c c o r d a n c e  wi'th t h e ,  n o r m s  s p e c i f i e d  
_i 

. ... 63;. ..% : . . . . ,. . i n  IEC?".505;1975-; I E C  5 0 5  d r % f f  s u p p l e m e n t  a n d  I E E E  
' . "30 '4 '  :. f h e . . v a ' l u e o ' f ' , t h e  pr.oc?f v o l - t a . q e  f o r  d i e l e c t r i c  
' t ~ ~ t  : : e ? C r i b e d  i n  I E E F  3 0 3  f ~ o r ' d e t e r m i n i t r g  :he e n d  

' p o i n t  r t  t e r  f:rh a g e i n ?  r y r l c  s h a l l  . f o - y r e ? p o n d  t o  r,:.? 
f t h e  i ? t  : e r . ! t o  \ , ~ l t a o e  ' on  new n , a c h i n e  
? r ~ ~ ~ ( . i t ! e d  i n  I E C  ?4E : I '  "NOT' 7 - E  a s  i,..sid i c ~ n  i l l  

: T E E  3 0 4  1 .  
I t  



3 . 6 . 6 .  . E v a l u a t i o n  o f  i ~ ! r . u l a t  i o n .  :y - , tem f o r  s r ~ l  i n 5  d h ~ i r l , . I  
: . m o i s t u r e  s h a l  1  b e  d o n e  ' i o k ' c : c o r d a r ~ c e : w i : r h : ~ ! ~ E E '  2:!9. , . 

i _ .. . . 
- < l .  

?,:6 :'? ( s ~ : a r  \ o u r .  : .age.inq ;p.ar-am..e;ter:, :..u.ch .:-as . . h e r : ,  v i o r a t  i I I ,  
, . . i : > ' .  

a %~ethrn~kc.a~l:/c~omp~rer ~:i'kt. . ' r ~  r ~ < . : r e ~ ,  . :spt.kLi-a 1 e n v  ; r nrlme n t ill < ' ,  . . . .  . . . . . . .  :. 
. . .  . . .;. :-<:e.'+fec?s ,, '.'of hum i d i ; t y : , * , , d v : t  , me t ?;I 1  i c Mu:: f:'.cm:* br,:! .. 

. . . . . .  . . r s t r ,oes ;e tc . .  . -  w i l l  b e  i n c - o r p o r a l e d  t o  si.muld!e~'~.thr':;ac~t.uai 

-:':I . ., : w o r k i n g  c o n d i t i o n : .  a s  c ] . o s t l  y  a s  p o s s i b l e .  
_/ . 

> , ' 7 . . 5  . . . .  ~. . . . . . .  

3 . 6 2 8 : '  T h e  t e m p e r a t u r e  a t  wh'i'ch'han e x t r a p o l a t e d  l i~~;:: o f  
. ' '  2 0 . 0 0 0  h o u r s  i s  o b t a i n e d  s h a l l  b e  t r e a t e d  a s  .':the .; l i',... .:. . t h e r m a l  e n d u r a n c e  1 i m i t  ( T e m p e r a t u r e  I n d e x )  o f .?  t h e  

: . .  I . '  . 
i .  -. i n s u l a t i o n  s y s t e m .  

> 
I" . 

. . : ., . . . , i ~  . .. 
1. :. . . 

6'.9"' : I  . . . .  " ,  
T h e  m o t o r  s h a l l  b e  d e s i a n e d  s u c h  t h a t  " t h e  " h o t  ' ; s p o t "  
t e m p e r a t u r e  u n d e r  a n y  c o n d i t i o n  o f  l o a d i n g  i.n a n y  
w i n d i n g  ( a r m a t u r e  o r  f i e l d )  d o e s  n o t  e x c e e d 4 ' t t r e  : a v e r -  
a g e  t e m p e r a t u r e  o f  t h a t  w i n d i r l g  m e a s u r e m e n t  b y  s.o,s:.i:s:.- 
a n c e  m e t h o d  b y  m o r e  t h a n  1 5 ' ~ .  

.... . . 'ti 
3. . 6 $30. . H a v i n g  r e g a r d  t o  t h e  s y s t e n : o f  . i n . s u l d t . i o n  ado:pttd:i::'and 

t h e  e n v i r o n m e n t a l  c o n d i t i o n s ,  t h e  m a n u f a c t u r e r  shall 
p r o v i d e  max imum p o s s i b l e  m a r g i n  i n  t e m p e : r a t c r r e  r i s e ,  
f o r  p r o l o n g e d  l i f e  o f  t h e  t r a c t i o n  m o t o r s .  

3 . 6 2 1 1  T h e  t e m p e r a t u r e  r i s e  o f  t r a c t i o n  m o t o r s  d u r i n g  
t y p e / r o u t i n e  t e s t s  s h a l l  b e  l i m i t e d  t o  t h e  follow in^. 
i t  b e i n g  c l e a r l y  u n d e r s t o o d  t h a t  n o  m o t o r  e n c e e d s  
t h e s e  1 i m i t s :  

i )  P e r m i s s i b l e  t e m p e r a t u r e  r : , s e  . . T I ,  m i n u s  9 0 ' ~ . ' .  
- o n  a r m a t u r e  w i n d i n s s  by  

r e s i s t a n c e  a e t h o d .  I? 
+.-. . (" \ . +-:, . s 

. i: G. l l . )  P  e r m  i s s i b3s *.;t cm.p e r a t  u r e  r i s  e  :a-q..7. .:53jl,T:I f xrn? nu:p;: 7,0%5. : 
, . . .  .,,.:< ,.'.'.:;r..*+... ' ' . 4; . . .  , - .  ;.;.A:: ..f;i!e'l$d r i . n d i n g s  ' by . - re .s - i - s t  a n c e , :  x . .  . 

,~ , 
. . e., . . :  .; ..... . x ': ,  me':: h o d  . .' ' +:. 

. , .. .: 
, , . . . . . . . . . . . . .  C 

. , . ' ,.,., 7, '- .;. ,>.,$$+ .:. '- - 
. . '., ! ~ . . ~ ~ . l ; ) ~ ~ : ~ e ' r m ~ i  s s  i b l  e  t e m p - e r a k u 7 r e  .r j.se < . . 
i - $ ..~ .9 :, . : 8 9;c 
.:... ...! v..":,...?on c o m m u t a t o r  . . . ,,. 

6 :  .;.The :: i p u l a t i o n . * 3 . -  ?pP' I ; ' : ' I : ;  ? 4 4  : du l9 : rn t i f : i  i e d  L y  ~ I ~ ~ I C P  
. . , .  \ ,. ' : 3 . 6 , . 1 1  ' f c r - .  . d C t : e r . n , i ~ - ~ i ; ~ ? - : h e  ppr .n ! i - . r : . ' k le  ' A .  . . n p e . . ? i ~ ! .  - 
:. ':, ;, :.,. r i- 'se ' l-. i.n.itc, - @ f .  5 e r  i e::' :..;d".c.t.i.on . o . f '  '.: r;;.; -;-:.:I nlc: C ~ I  ,: .,, - . . u i t h  r e f e r e n c e  :c r1.e ' . - s t  l ~ t  c.f p r ~ t ; . : : r c -  : ! o t r ;  . 

s h a l l  a l r o  a p p l y .  
: : 



3.6.13 . The  t e m p f r a : u r e  r i s e  ? e : !  - ' h a l l  b e  c a r r i e d  o u t  0 : ~  D.C. 
: a n d  P.C:. r . a o o l i e s  . ( R : . F .  Z:e+?O", a:, p e r  t h e  : e c !  p  . 
. . ar.amme. d u l y  a p o r c v e d  :by RD.S.0, L u c k n o w .  

. . ji: ; .;, i,i:..% -:$.r.h er .  . a r m a t u r e  : ' a n d  . co 'mmut-a tor  ~assemb' . l .y i ;?s-ha l ' l .  . b e  s o  ;, : 
. .. , : * :.i m o u n t e d  o n  t h e  a r m a t u r e  s h a f t  s o  a s .  ? t o  f a c i l i t a t e -  :. 

: i r e s h a f t i n g ,  d u r i n g  m a i n t e n a n c e ,  w i t h o u t  d i s t u r b i n g  '!I*-; -.,, 
: a r m a t u r e  w i n d i n g s  a n d  comm,u ; ta~ to r  c o n n e c t i o n s .  , ! $:?:.: 

. ~ I , :: 

.. ; ,  
> :  

.?::. S i m i l a r 1  y ,  i t  w o u l d  b e  p o s s : i b l e  t o  r?emovr; iand r e p l a r e , .  '; 
t h e  c o m m u t a t o r  a s s e m b l  f r o m  t h e  s h a f t . , . -  a s  a  u n i t :  
i t s e l f  w i t h o u t  d i s t u r b i n g  t h e  a r m a t u r e  c o r e  ... e..tc. , . 

. 3  To f a c i l i t a t e  c o r r e c t  p l a c e m e n t  o f  a r m a t u r e ; c o r e . , .  : t h e  k;:: ....r:... 

b e a r i n g s  a n d  o t h e r  p a r t s  o n  t h e  s h a f t , .  a f e w  b u i l t - i n : . ' ; - . !  
e x a c t  m a t c h i n g  s u r f a c e s / p a r . . t s  b e t u e e n  a . r m a t u r e  ' r o r e  ..:: -: 
a n d  s h a f t  may p r e f e r a b l y  he, p r 0 v i d e . d .  

3 . 7 . 2  . T h e  a r m a t u r e  - c o m m u t a t o r  a s s e m b l y  s h a l l  b e  
d y n a m i c a l l y  b a l a n c e d  s u c h  t h a t  t h e  r e s i d u a l  u n b a l a i  4 c 
i s  n o t  m o r e  t h a n  1 . 5  gramme m e t r e .  

3 . 7 . 3  M a x i m u m  n u m b e r  o f  v e n t i l a t i n g  d u c t s  p o s s i b l e  s h a l l  b e  
p r o v i d e d .  

.I-. T h e  a r m a t u r e  w i n d i n g s  p o r t i o n  i m m e d i a t e 1  y  b e h i n d  t h e  
:. c o m m u t a t o r  r i s e r  i s  v e r y  v u l n e r a b 1 . e  t o  p u n c t u r e .  
: : b u r n i n g  d u e  t o  t h e  v a r i o u s  o p e r a t i n g  a n d  . a m b i . e t  

.: r e g i o n .  

"IF .. 
r: c o n d i t i o n s  a n d  t h e  p e c u l i a r  l a y o u t  :of c o i l s  . i n  t h b . - ~  

co 
i 

2  .:::Hence, 2:. s p e c i a l  p r .ecaut . : ions!  s h a l  1  b e  : . t t .aken . i n %  t 9 e  .: 
.iic.designnl o f  t h e  ~ i n d i . n g , ~ : p i a r t i c u l a r l y  f o r  ~the:.5O,:mm..:orl.:: 

, ,., I +  : , : b e h i n d .  t h e  c o m m u . t a t . ~ r E : ' ? i s e r .  S p e c i a l i  i n s u l a l i o n  + w i t h  
.!:!: -;:;,> 3 ::;-.*high:rnecrhani.cal arwd e 1 e c t : r i c a l  s t ~ e n g t ' h  s h a l l  

.- ,- 
,. >.?:*!., . ,x :i:provi:d:e.d p a r t i c u l a r l y  a t  t h e  t r a n s i t i o n  :.b.end '?:of>:. t h e  

, 6.c.. ? . . : c o i l s .  b e h i n d  t h e  r i s e r . :  ..i , 

~:c::..-ri.:3 t ,Fur t -h ;e* r . .  . : .adequa.te . s tep ;$  m i n t  : . b e ; . t a k e n  t o .  make s u r e  . .. . -. : c ' .' A h a t  : . t h e . , u i : n ~ i n g  . . i *nsi r Ix ! t  i o n  i n . . t h i , s  .one i s  t ic: . , ,  
<,.:,. . , : , "  - f ~ c t - e d .  . d u r - - j n a . t . h e  ,p.racerr: i.f h a n d i i ; ~ .  

<'+.r'k..,:.'..4 '. .The . : + n s u l a :  i c n  . i n  ;I-k.%;c.;:i>:r c f  513 m n i  b s 5 i , 1 <  1 '..! 
" :commmr~ta tor  : r i s e r  w o : t i a n y . : ~ . ~ ~ . r ~ b e ~ ~ n o t  ~ F S F .  t h a n  

7 ; - 0 %  -o f  t h e  ;nt.e,,--: i ! :- : , .?cnr-, :kir1e . ;c l :cae i : ~  I r l  , t  

r ( , r :  i o n .  



2.7.5 . : P e r c e r i t a ~ ~ , : . ~ . o u d l : i . s . a t  i o n .  -hi, i !  n o t  P l c - 5  :ha: ',cl': . 
. .  or11 y r e r : a n g . u l a r ~ l : r ~ o t o n :  - c o v e r e d  c u n d u c t o w  w i : b  3.' ' 1  . 

v i . l ;d~ ' : :on .%i f  i l m  o f  1.5 n 1 i 1  t h i c k  : h a l l  h e  u : - 2  ( , : I :  -;".:. .. , 

- p q u a l  i s ~ r .  : o r i n e c t  i o n s .  .. ,. 

x.7.6  '. . Sl :o . : : l . i ,wpd~e. :~houl .d  b e  o f .  . e a o r y .  gla.;r.:fibr.e ',.'m;a'e--i-a,?\':. ‘ .  , ' 

; :.. y '::-~~:s-?-p:~o-p:e!r-:. Ve.5 i,n-- . t y r , m r .  'n,f: .::h+a.r i . r iq? ' .C  t.T'fnn.1 ti 1 . : 3:: r e  '.. .. . 
. . 

. . -: ...., ,; .. ., ?%i .~ r i : . : . . s t re r iq th ,  w a t e - r  , a - b s o r o t  i o n .  r e s i r . t . a n c ' e  7 6  - - ' : a m +  
. . ..- . -  , <+ :  e t ! ~ : - u i l  1  b e  f u r n i s h e d .  The b r e a k i n g  c , t r e n g : h  r,f s l o t .  .. ; 

; 6: w e d g e s  w i l l  n o t  a p p r e c i a b l y  c h a n g p  u p t o  a  tempe-3t :u : :o . . -~ .  + 

o f  1 0 o O c .  
. . 

3 . 7 . 7  i 1 R e s i - g l a s s  b a n d i n g  s h a l : l $ b r i . - p i r o v i d e d .  R e z i - 9 1  a s s . ;  t a p e .  .is , 
. ' : o f  R O S O  a p p r o v e d  ; s o u r c e - s . ? o n l y  s h a l l  b e  u s e d  a n d  ,band-... , 

? i n g  procedurec .may~: ibe ' :submi  t t e d  ' f o r  a p p r . o v a 1  . Po7.y-g1a.s~. 
I t a p e  shoul:,d.rr' l?so.i?meet 'RDSO S p e c n .  No.. :!SPEC/.E-?.'l:i i ..if, 

O c t .  19" .  . . 

.1 T h e  c o m m u t a t o r ' k b a r  s h a l l  b e  s i l v e r  b e a r i n g  e l e c t r o -  ::.::? . .. 
l y t i c  c o p p e r .  .. . . .. 

.'2 Its s i l v e r  and 'copper c o n t e n t  s h a l l  b e  i n  t h e  r a n g e  o f  
0 . 0 6  - 0.1% a n d  9 9 . 9 %  ( m i n )  r . e s p e c t i v e l y .  

. 3  E l e c t r i c a l  c o n d u c t i v i t y  a t  2 0 ' ~  s h a l l  b e  9 7 %  m i n i m u m .  

. 4  T h e  h a r d n e s s  v a l u e  o f  a  t e s t  p i e c e  o f  t h e  c o m m u t a t o r  
b a r ,  a f t e r  h e a t i n g  f o r  o n e  h o u r  a t  3 0 0  t l S  d e g r e e  C 
a n d  t h e n  c o o l i n g  t o  r o o m  t e m p e r a t u r e ,  s h a l l  b e  1 0 5  H V  
( 2 0 )  

. 5 .  The b a r  s h a l l : - b e . f i n i s h e d  b y  c o l d  d r a w i n g  o r  c o l d  
r o l  1  i n g  p r o c e s s .  

. . 
:3.. 7 -9 : : 5.C on_nu.J,4.! OJ.-CO-h'S:~-RU'Sr-l.Od : : , : i:: -. . ;,' , , -;;- .: *.* 03 

c3 . , . . . . 1 -.!.The c o m m u t a t o r  i ha l l . : . be : : ' o f :?a rch  b o u n d ' c o n s t : r . u ~ t i c : l .  .- 
' co 

..., . . .<.  
i 

. - .  : . 2  ; iLTo l .erances o n  d6:me-n.si.,ons~<Mh;al,l~:be a s  p e r  I E C : 3 5 5 / 1 9 9 1 . .  
G 

. -1 .3 ~ T h e ' : c o m m u t : a ~ : t o r ~ ~ h a l l . ~ h a v e  :a s a f e  w e a r i n g  d e p t h  : f  3 m m  
.i ... 

...: ,..:s, :. ~?miin;i:mum:~~measurad r a d i a l  1  y..on!:.t.he:, r . a d i u s ,  t o  ... al!,o.u . f o r  
-,; .: ,. a i ,  8:a 'astuf f.i%c:i:en t n  urn b  e S  o f  r e  su. r  f wiri ti9 .... o p e  r a.ti:ons.. +,i . ..:,I 

. ! . ~ ; . . . . ; 1 . i ~~o 'mm11 ta t~o r~n~anudac : t~u~ r i nq  ~pr . :oc i s : s  s h a 1 1 . i . n c l . u d e  5 :  " .,I 
, ,.,$ . . ,.$,A? , t a g e  ' o f  assemb1:y  a n d  c o n ~ o l  ;d>: ' ;on o f -  c o p p e r  i . : :o : r :11 5 

' .  - i " . . . ( ' - . . ,and .. ... . . i r isu?.;. ;~t irng ~ 7 e p a r - e t @ r s  at1 . + d o q u d t e  narmber . ~ i  ~ : ; ; t . i ~  
.,,.. .;.... . '. , "dynamic-  .. c e a s o n n g  c y c l e s  i . ~ ? i p r i ' ~ i n g . . r o ' t . d  - :,-: I w t  

. . . . . . .  . . : i q h  t e n  i .n.a.: ;of  S a s s e m b l  %, . .f+\ t .wr e r b e f  o  r e  n r  c h  i r ' -9 , I :  r, 
.. . . 

\ I -  o r o o v e : .  



- 2  . .Comp l .e t r : .  d e t a i  1 s  o f  c o m m u t a t o r  m a n u f  a c t u r r  r t f ~ r . '  
s e a s o r ~ i n - 9  p . r o c e r s  ' h a 1  1  b e  f t l r r ~ i s h e ' l .  - 

' . ?  - I f -  . the".commu!.ator  i s  p u r : h a s e d  f r o o t  o u t 2 i d t  ' 6 ~ t . r 1 c i i , . -  

.. :ot ,hr-r :  t h a n  . C i W / B H E L ,  t h e  p r o c e s s  o f  m a n u f a c t u r e ,  
/ : .'.:-.:. ~ : m . a . t . ~ ~ . i ~ a 1 - . o . f ~ : - b ~ r ~ . - ~ n , d :  s e u m e n ' t r  and :.dy.namic . s e 3 5 0 1 1  :.! 

d 
. . ;cy~~Ier:;de:ta.i:1.~"-may~:';be::;s~fhit Le'd.f:o-r .:app.r,our:l . 

2 - i 
. . - .. 

. . : .::Y,r7?;.1 1 gx 11.6 
a .. w e l d i n g  o f ' : t :he~:conductor  t o - c o m m i r t a t o r : ' - . " : r i ? . e r  i s  

: n e c e 5 s a r y  u s i n g  - a u t o ' m a t i c  t i g  u e ? d i n g  i p l a n t ' i j j . i h e  w i d t h - . .  
o f  r q i s e r s  s h a l l  b e  p r e f e r a b l y  17 m m .  .?p l i .  

:, . . 
r :.':;. 

2 . 7 . 1 2  .* C o . m m u t a t i o n  s p a r k i n g  index . ' -a .s : ' ob&erved  b-y ' t t&$.  d e g r e e  
- o f  s p a r k i n g  a t  t h e  t r a i l i n g  e d g e s  o f - t h e  bru$n'es w i l l  . .', 

?: n o r  e x c e e d  o n e  a n d  h a l f .  ..a 
; . q.c. .. . . 

3 . 7 . 1 3  E x p o s e d  p o r t i o n  o f  V - r i n g  s h a l  1  b e  c o v e - r e d  i$:ijt.h:..P1-ii 
r i n g  a n d  s h a l l  b e  h e a t  s h r u n k  f i t : e d  over . : -U 'ee. i : .Cone 

r .. . . . .  . 
i n s u l a t i o n .  , .. . . 

3 . 7 . 1 4  T h e  c o m m u t a t o r  r i s e r  s i d e  s h a l l  b e  p r o @ - e r f y  s e a l e d  t-o .. 
p r e v e n t  i n g r e s s  o f  d u s t  a n d  o t h e r  f o r e i g n  p a r t i c l e s .  

3 . 8 . 1  l h e  m a i n  p o l e  a n d  i n t e r p o l e  c o i l s  s h a l l  b e  o f  f u l l y  
i n s u l a t e d  t y p e .  1ns:ead o f  s p l i :  c o i l s ,  p o t t e d  s i n $ : ?  
c o i l  d e s i g n  o f  f i e l d  c o i l s  s h o u l d  b e  u s e d  a n d  m o u l d e d  
w i t h  t h e  p o l e  c o r e  w i t h o u t  u s i n g  a n y  s p r i n g  o r  p a c k i . 9  
b e t w e e n  p o l e  c o r e  a n d  c o i l .  

3 . e . 2  T h e  p o l e  c o r e s  a l o n g  w i t h  t h e  f i e i d  c o i l s  s h o u l d  k..: 
f i r m l y  h e l d  i n  p o s i t i o n  b y  p o l e  f i x a t i o n  b o l : s  a n d  
t h e i r  i n t e r - c o n n e c t o r s  s h a l l  b e  f i r m l y  h e l d  i n  p o s i - .  

, . t i o n  b y  C - c l a m p s  u e l . d e d  a. t  s u . i t a b 1 e  l o c a t i o n  o n  m a g n e t  . - : - r f r a . m e - . t o  s u s t a i n ~ a g a i - n s t r + : x c ' e s s i . v e  v i b r a t - i o n s .  + . 
4 

- -  m 
t.3 
C 3  :3.8.3~'.:-:i i:Thee ' . f i e l d  i n t e r c o i i l s : a n ~ d ~ ~ ~ ~ o n n e ~ c t i o n s ~ w i 1 1  b e $ - b r a z e d -  

: ' - ;? : - ;w i th  : s i l v e r  b r a z i n g  r o d - . a n d  r u p a t u m  f o i l .  . .$ !.. . < 
. . . . 7 ,  

4 2.8.4 ..:The w e l d e d  C-c1amps::of  i n t e r - c o n n e c t i o n s  s h a l l  be,,4 
- p r o v i d e d  w i t h  1 0 0 %  h',i:gher s p e c i a l  g i ' o u n d  - . i n : s .u la t  ' ;1 

- . * .  -wi th-  v e r y  : h i g h  m e c h . & i . c a l : ; s t r e n g t h  . . than :that.!.c3.? - f - i e l d  
c o i l s .  .,A+ . .. 

5 : ? T h e - ; m a j n . p ~ l ~ e . ~ ~ ~ n ' d ~ ~ i n t e r , p o I i e i c o ~ n n e c t o r r ; . . , s : h a 1 7 - b e  f i r m l y  
.. :, . . ' - isup:por.ted b y  . t : y i n g . - u . i t h  s;elf b o n d i n g  - s i ?  i c o n  r u b b e r .  
. . . . .;.t.apr: a:nd q 7 . a ~ ~  : : ~ - ~ ~ I . I : . E . ~ Q ) : ~ . / ~ . c ) . R ~ : Y - c P R c P ~  -5h: l  i 5 I I ~ Q ~  

: .., - be, t .ueen a m l d e :  r t - c l a m p  a n d  i r l :  e l -  c o n n e c t ; . ~ . ~ .  
-. 
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3 . 1 0 . 0  . BRUsl j  . ... .. LEA-R.  , ti . "r" f 
i " . i.!. : 

6 .  ; :.!. ?;!. <. . , 

?,,10.1 $ 8 ~ g u s h  h d d e : r . c , * j l l  b e  o f '  s i h g l t - p i e c e  ' c o n . r t r i i t t i o n  . a r i d .  * 
i" i - t s  m a t e r i a l . ; s h o u l  d  b e  '&lumi.ni"m b r o n z e  t o .  !':':30'5~:'81 

B r  .A81 and , m a n u f a c t u r e d  b y j . , k h i l l  c a s t i n g '  procesc,..  
R 1  t e r r t a t i v e l y ,  l e a d e d  gun ink%'al c a s t i n g  t o ? '  ~5':1.45E.. 

. ~ 
, .. 

C l a s r  V c a n  h e  u s e d .  . - . , .  - . ., .',;. , .,' i % 

.9.,.: : 
. .. . -. . * . . . . .  

3 .1C.2  The b r u c - h  box d e s i g n  s h a l l  be s u c h  t h a t  ';:.u.;hes , :: . .  . 
s t a g g e r e d  t o  c o v e r  t h e  e n t i r e  w o r k i n g  l ~ n g t h ' { . n f ' . j ' , : t h e  

- c - c o m m u t a t o r  t o  a v o i d  g r o o v i n g .  , .  . 
.. . .., ,. 

3.10.3 B r u s h e s  s h a l l  be o f  t h e  s p l i t  t y p e  u i t h  s i n q l e  s p r i n g  : - 
: .: 

as p r ~  ADSO's -Drg.  UG, EL:BS.,O@? ( H O D )  . A t .  1.. 

3.10.4 ' B r u s h  h o i d e r  s p r i n g  s h a l l  b e  s p i r a l  t y p e .  The s p r i n g  
p r e s s u r e  s h a l l  r e m a i n  f a i r l y  c o n s t a n t  o v e r  t h e  c n l :  :, 

u e a r i n ~  l e n g t h  o f  t h e  b r u s h e s .  . . . . 
:. '. 

3.1-0.5 The des ign  o f  t h e  b r u s h  h o l d e r  s h o u l d  be such :ha t   he:..,- 
b r u s h  b o x  i s  c l o s e  t o  t h e  s u p p o r t  and t h e  s p r i n g  .L. 

a n c h o r  a t  t h e  f a r  e n d .  

\.' 

3-10.6:- The b r u s h  h o l d e r  i11su la : i f ig  r : u d s  s h a l l  he nade o f  
. . . . 19 lass  bonded  m i c a  and  t o  be p r o v i d e d  w i t h  P l F E  s l e e v t s . ;  

: - and  ' s h o u l d  w i . t h s t a n d ,  a t e n s i l e  s t r e n g t h  o f  5500 Kgs 
.&e lween.  . i r i s - e r t  s. 

. . ... . , -, . 
; . .. P . '  , ,. 

2 - . i ~ " ~ ' , - . .  . . :.:It k s h a l . 4  ':be p o : s i i b l e  ' t c  remove and examine  , t h e L b r o k h e s  ' . ),< . 
.. :. .#. ' e a k i l  y ;d.uri!n.g ' i in:spect. ions. ~ e ~ a ~ . : s t e i ~ r ~ . t . i n g  r e s t s  : w i l l  

. . .  .:. 
. b e ,  i n c l u d e d  tp h o l d  t h e  spr.:.n.? i n  r e : ' l e a ~ e d  pos i ' t  i o n  ,.. , . 
:. - . f o r  a t t e n d i n i ; > t - o  t h e  :r .ush?s.  . . .  - .. 
. ~ 

:!:' . . :  . . 
I *. 

3..30,;6: T a S b o n  .b rushes~ '~u. i .1 .1  ' i t rk  c F i ( u r a d ? s .  Morgan4.Te'EC 105 ( I )  
. , .  .;. ..., .. !';: " -8 . :::, 
' . . . L .  ~ . .  . . - ,  .-.ol- 'EG."367 o f  L e ? ; c a r t . ' ~ r ) r  ':$~?#p31.ted);~(t.1' e&ai%al:ent 2.; . . 

' j Fb ' r ' o \ . ed  h y  RDSQ, L"';C."~.S ' t .r 'b~'$ii.i.mk"' ,.,. 8ut$m.e,. ' ?-. +: 
; .., ,..; .?., ,:.:, ':~4 ?' :; . ., . 2 . . .  it 

-3 .:I 1 ; : O  :'"SPARK :GAP: .% 
.. 

5 

' . I 1  h d j u r : ~ b 1 e  r a a r k  : ' ; , r o v i Y ~ d .  , b e r * ? t ~ : ; ,  thp  .. . 
1. 1 ,  .: f, k, 6 y e 5 , 3.>;$ .-,.b + ;;kr I: : t .  

:. c ' ..: .: - P. : :  I I ,  i L ; . -  . 
5 p ? r l : : i $  Y : I ~ : .  V i 1 :  - 1  i . ?  , . .  - ! ~ c r ~ > t . l ? . '  I ? ?  :,pa,!: c 3 : ,  
i r  : v  ! ?  s < j ~ < . ; , : e  .:,::?IT- ...; 

.3 n 
1 I 

4 
m 
m 
CP 
L 

P * 
a 
# 



2 . 1 2 . 0  . T E R M I N A L  B O X :  

. ? . ? 2 . 1  The t e r m i n a l .  : o n n e c t i o n :  o f  t h e  m o t o r .  o n e  e j r h  ? > r .  

. _ '  . . , t h ~  a r m a t u r e  6 i n : e r . p @ i r  arid t w o  !o:- t h e  m a i n  f i e l r l . : ,  ; 
, . r h a l l  be. b r o u a h t ,  U P .  t q  ... a t - e r m i n a :  box: l o c a t e d  on :he  . 

. . ... ,st :a, tor f.ran*e. The t.er-mini.1. L o r  i k a i l  - b e  : w a t e r  p roo l .  

: . ;::;.:-, <an:d i+ -laal..s o <-d-e:? i pncd: 3-0 : . k ~ ~ . p  -.o.u.t rdu,:: -:and c. i 1 . p-1 ; . .. T.he 
:, r ; . -sv iaar*rangements.  shS1 li::conf:o.r:m:.,.to :PPYC..dr.aw jfig.-:.N.o;' S K E L  

4369. : .L. - - - ~. 

. : : 3 ;1? .2  The termina;l..+, s u p p o r t  i n s u l a t o r s  sh.al'l' . be  made o f  ''. 

g: lass-bonded:.g,mica and s h a l l  be D r o v i d e d  ~ 5 t h  P T F E  
s l e e v e s . ?  I t  ,sbra l l .  w i t h s t a n d  a~,ctens~i= le s t r e n g t h  o f  €500 
Kqs  8 a : - t ~ r s $ . o n a l : . ) o a d  o f  4 5  i;.gF-.m&;b~et.ween i n s e r t s .  

, . '9 , . . ~  . 
3 .  1 2 . 3  The d e s - i a n  of; .- i the f a s t e n i n g  ~sha l . f ; ' beT~Buth . : - a s t : t o ipe rmi  t. 

s u b s t a n t i a l  i : t : i g h t e n i n g .  t o r q u e : ' l ! t o  ,enab: le  ? ; ~ $ d y q u a t  
c o n t a c t  p r e r g u r e  b e t w e e n  t h e  t e r m i n a l s  a b o u t  3 kqY;cm 2 
t o  b e  m a i n t a i n e d .  S u i t a b l e  s p r i n g  u a s h e r s  o r  b e v e l l e d . \  
w a s h e r s  shal -1 be u s e d  t o  p r e v e n t  l o o s e n i n g  .un.der 
v i b r a t i o n s .  

3 . 1 2 . 4  The s i z e s  o f  t h e  i n t e r n a l  and  e x t e r n a l  c r b q c  ierminalr 
s h a l l  be  l i b e r a l l y  r a t e d .  

3 . 1 2 . 5  T h e .  ra.ble 1:ay;out s h a l l  b e  s u c h  a s  t o  p r e v e n t  f r a y i n g  
o f  . t h e . i n s u l a . t i o n  d u r i n g  o p e r a t i o n  a n d  m a i n t e n a n c e .  
The c l e a t s ,  i f , . ; a n y  p r o v i d e d  f o r  s u c h  a  p u r p o s k  a t  t h e  
e x i t  o f  t h e  t e r m i n a l  b o x ,  s h a l l  be s o  d e s i g n e d  as  t o  
h a v e  a pos i t . i : ve  g r i p  o v e r  5 0  m m  l e n g t h  o f  t h e  c a b l e  
w i t h  t h e  ends s u i t a b l y  c h a m f e r e d  :o a v o i d  any d a m a g e .  

3 . 1 2 . 5  The t e r m i n a l  : b a r  c o v e r  w i l l  have a  n e o p r e n e  s h e e t  
a f f i x e d  l o  i t . 's i n s i d e  sur f - ,ace  to . .ac t  a s  a g a s k e t  i r , J  
as an i n s u l a t i o n .  

, ;.3 .:13.0 E A R T H - B R U S H  A S S E M B L Y :  . . . .  
. . . . l i i .  

-:3,13 I . . . . . A  n  e a r t h  i n g  .b r "ysh  a s s e m b l y  ma.y be  p r o v i , d e d i o i :  t h e 3 x l  e'' 

- c a p / s u s p e n s i  on,:;:tube,,,pf . - t ' rac. t . ion mo to r :~assemb ' l  y . rn 1 I. .. 
, . ,  . ,. : 
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L 
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3 . 1 6 . 0  N O S E  S U S P E N S I O N :  

. - 3 . ] E . l  . E x  is.1 i n ?  a r r a n a e m e n t  o f  t h e . , n o r r  s u s . p e r 1 5 i o n  : r  q i v ~ . : ~ ~  . . . ,  
v i d e  d r ; ,u i r l a  N o .  S K E L  7 8 6 1 .  <, . . - . . . .  . 

; . : 3 . 1 6 . 2 .  ? T h e  n o s e  s u z p e n s i ' o n  t o r b c  p r o v i . d e d  t i n t h . c  mc,!c:. i l c ~ : . ? i n ~ I : . ~ ~ , .  ' ._ " .:spe.r i f i - e d  -u i l r l  be , scc.mmmodrt:ed . - u i  t h5.n " r y  i c ~ t  i .):.i .. 
F : , .L. :l.~a~~;J',~7.~rke~z~:j;;pr:o~-i~rd~.~n*-thei,~on/.~.. .,'.t.ran7:c>r,. .b-i.t.hOut 

. ..:a:rl.yi,.ma j:or.:<c.hanqes Y0.r ,rn.od.if i c a t  i o n  - b e i n g  made .  

, . .! 
' 3  .'I6 .;3 z;$.In$ener%l . $ t h e ?  b o . n d e d : s a n d w i c h  m o u n t i n g  y s h a l  1  cons is t . ; " : "  

!;?:afAi.?e,nd : m o u n t e d  m e t a l l r i c  p l a t e s ,  r u b b e r ' ! : a a d c  ;and . ,in-;.;.,, 
!.')k;t.e r-'m.e:d i a.t e %  me t a  1  1 i c p  1  a t e  s  . 
I: ::. . ,. ..: . . 

';.' 
3 . 1 6 . 4  :,I 'Tent,xhg p h y s i c a l  p r o p e r t e s ,  'e.:g. s h o r e  ' h a r d n e ' z r  . A v , , , .  

i t e n s 3 ' l e  s t r e n g t h ,  p e r c e n t a g e  e l o n g a t i o n  a: b r e a k ,  
p e r c i e n t a g e  c o m p r e s s i o n  e t c .  w i l l  b e  f u r r i i r n e d .  T I 1 7  

.:  nit- s h o u l d  h a v e  b e e n  s u b j e c t e d  t o  a c c e l e r a t e d .  a g e i n g  

? . t e s t s ,  l o w  t e m p e r a t u r e  t e s t ,  c o m p r e s s i v e  l o a d  : . d e f l e c -  
t i o n . t e s t ,  s h e a r  t e s t  a n d  f a t i g u e  t e s t  e t c .  . . 

. . 
. .. 

3 . 1 6 ; s  . New a n d  c o n d e m n i n g  d i m e n s i o n s / c o n d i t i o n  o f  n o s e  s u s -  
. p e n s i o n  c o m p o n e n t s  s h a l l  b e  s p e c i f i e d .  

3 . 1 6 . 6  1 B o n d e d :  s a n d w i t h  m o u n . t i : n g  pad  a s s e m b l y  may n o t  b e  
; s u p i p l ~ i e d  d l o n : g  w i t h  t h e  t r e c t i o n  m o t c r r  u n l e c s  o t h e r -  

w i s e  s p e c i f i e d .  

3 . 1 7 . 0  A X L E  S U P P O R T  ( S U S P E N S I O N )  B E A R I N G  : , .,.k 

3 . 1 7 . 1  R o l l e r  s u s p e n s i o n  b e a r i n g  s h a l l  b e  a d o p t e d  a s  @ e r  R D ' o .  
d r a w i n g  N o .  S K E L - 4 4 2 1 .  T a p e r  railer b e a r i n ~ s  b hill b e  
a d o p t e d  o n  P E  & C E  s i d e .  The t a p e r  r o l l e r  b e a r i n g ; ,  
s u s p e n s i o n  t u b e  a n d  a s s o c i a t e d  a c c e s s o r i e s  s h a l l  b e  
s u p p 1 : i e d  a l o n g  w i t h  t h e  t r a c t i o n  m o t o r s .  The d e t a i 1 : ~ d  

: d r a w i n g s  a n d  . d e s i g n  o f  r o l l e r  s u s p e n s i o n  a s s e m b l y  
. I s h a 1  1.- bbe?ap.proved by,.RDSO. L u c k n o w  : b e f o r e  a d o p t i o n  d n  

3 . 1 8 . 1  M o d i - f i j i e d  g e a r i : c a s e . a + s e - m b l ~ y ;  t o - s u i t .  t h e  roT' leT. . ,s .uspf in-  
a i o n  .,;bear- i n g  ar:r:an.ge.ment : s h a l . l  .be s u p p l  ied , i . .a i :o .ngJ i  11 

- . ; t r a c t ; i o n - m o t o r s .  .*. . )  ,i . - . _  
'1. ' . . . 

8 ~ 
' I  ' . 

,>? . ?  ~ . . . i* . '  ' , ,  

3 .  l a . . '@ il!;..:?ARMI\TURE B E A R I N G - :  .$F" . I. . 
. 2 .  . 

:. . . ?  
>:,- d'3:ilP.Il .:.?.:~.The:rarmatu.re s h a l l ' b e n o u n ' t e d  - o n . a n t  i.-'fr i c . t  i o n  r o l l : b r  

.. .. .. * ' .r: . .be .ar i  nss  y t a n d a r d  a m . k e . . g n d  . d  i men.s:i~o.ns a s  C.P r i n t  C-j. - 
x n3t  i : o n * l  : . ! .sndardr .  

. . ' ,  " :,. 
.:Q 

. .  . . T t ? i L ~ e s i n a s  1  h a r e  : h a  a 3 . i ~  1  i i e  . r .at  i 7 . c  I-lo5 ~f+. 
r r - 1 c t ~ l a : c d  v i d e  !SO 2 8 1  r e c o m e r r , d a : i o n ,  c i  2 1  ' t a r t  2 

. m i l  1  i c s ! l  m i ! S O  - I n t ? r . t ~ + t ~ i ~ : : l ? !  S.:?nd;.;.li:  : , :c;.>l iF. , 
t i o r ~ j .  



3 . 1 9 . 3 .  ' The  r o l l e r  b e a r i r r g s  . ty .Pe, ' *NH-? le ' . .and N U - 3 2 8  r e s y e c t  i g,: - .  
, y  f o r  t h e .  c o m m u t a t o r . ; a n d  . p i n i o n  end;, b o t h  w i t h  i 4 . v  

c 1  e a r a n c e : .  - s h o u l d  b e : ~ a d o p t e d  f .or  .:he mol  , I  . . . .  

.. 
1 M a x i m u m - - ! p e r m i z s i b l e  s p e e d  o f  t h e  a r m a t u t - r  s h a l l  :*:not-. , . ,  

. .. . . . , . e ~ c  e e d  :th-e;:c~.a.t.l-a9ued -1 i -w i r t  i:n:9. C - P P Q ~  .;of :t h e  :' b e  ar:i.nq .'- 
i I,. "Yhe >:r o?:-lri.nig.::e,2;mrnt:s:..aa~:*:pre:asinq i r r r : a n : o e m r n  t .  .r i 1  1  ii c . .. 

. . I  s'b- t d e s  iign'.ed ' t h a t  -<.h.e+work i t i9  :t empea t u r e  o-f  - t h e  :-':,be-ar- : . 
- % '  ,.*',.,, :,,> . , ... . . : ? i  rig's ! . s h a l  1   be^.-uel'l:. ..wzi:th i . n  t h e  c a  t a l  o g u e  ' s  1.i m i:t.?:unde.rc;, 

. .. . : i  6 :;~i.uo,rst- o p e r a t i n g .  c o r r d i t i o n s .  - . : < . $  .. . $c: 
. . I  .> 1 ., . 

3 . 1 9 . 5 3  r C  The  l u b r i c a n t , .  t o  , b e \ - u s e d  s h a l l  b e  i n d i g e n o ' u . s l i y  : ~ a v a i :  ;$:I? ! 
a b l e .  

. . 3.19.6 :?An e f f e c t i v e  l a b y r i n t h  ' a r r a n g e m e n t  w i l l  b e  p r - o v i d e d  
$ a s  t o  a r r e s t  a n y  i n g r e s s  o f  g e a r  c o m p o u n d  i n t o  I ' I C . = ~ .  
$ . . b e a r i n g s  f r o m  t h e  p i n i o n  e n d  s i d e .  C o m m u t a t o r  end-;. 

. . 
' : ; !bear ings s h a l l  b e  p r o t e c t e d  a g a i n s t  i n g r e s s  rof.t..;dust.i-:- 
:.:and o t h e r  f o r e i g n  m a t t e r .  I n  a d d i t i o n ,  a  d r a i n  'pb-ckttPk?:,.. 
w i l l  b e  i n c o r p o r a t e d  i n  t h e  h o u s i n g  o f  t h e  p i n i o n  -rrlAd?."C..:.- I.,."i I .  
: s u s p e n s i o n  b e a r i n g ,  f o r  c o l l e c t i n g  a n y  t r a c e s  : o f  :-.: : 

: o v e r f l o w n  g e a r  c o m p o u n d .  ,..,=. . .* 
. . .'. " 

i 3 . T 9 . 7  1h.t . s e a l ' i n ' g  a . r t a n q e m e n t . t o : b e  p r o v ' i d e d  w i l l  b e  o n  . -  

s i m i l a r  '3 i n e s .  :Me.re:over,  t h e - s . e a l  i n g  d e s i g n  ~ , h a i l  a1 o 
e n s u r e  a  g r e a s i n g  i n t e r v a l  o f  2 y e a r s .  

3 . 2 0 . 1  , H a t e r i a l  u s e d  f o r  t h e  s h a f t  s h a l l  b e  E N 2 5  a s  p e r  B S -  '': 
9 7 0  o r  a  s u p e r i o r  q u a l i t y  o f  a l l o y  s t e e l .  

3 . 2 0 . 2  :The d e s i g n  o f  t h e  s h a f t  s h a l l  b e  s u c h  a s  t o  avo id . .<u: : .  
- . : sha rp  c o r n e r s  a n d  a n y  s t e e p  c h a n g e s  o f  c r o s s - s e c t i o n .  ..;; 

C 

..%. . - . .. ;.;.~:!~)rjr~'&rmature s h a f t  w i t h o u t  s e t - r i n g  g r o o v e  may b e  u s e d  A%.,:..-... c:. . 
: '  < : " i $ ~ $ m a n u f a c t u r e r  a s  p e r  R D S O  d r a w i n g  No. S K E L  :...La-l5 . ':*:??:% 

.,' . ,.,... . ,,:.,...corresponding a r m a t u r e : . s l e e v e  a s  p e r  d r a w . i n g ; . N o .  .,:;sK@ .<::q.: 
:::4 41 6 , - .-y* 
-. \ ~ , .  ~ 

< 1 
4 3.20.3 : : ; :%0e~ign o f  t h e  .shaf . tuan.d .  o f  t h e  b o r e  of ..a'rm:a.turc : : co re  Xr,: 

i., ,..&:iisha.ll . -. b e  s u c h a s  to . .pe rm. i . t  r e s h a f t i n g  w i , . t h . o u t i i d i m ~ : . ?  k:.~, 
. :  , . .  %Alto c o r e  or..  w i n d i n g s .  . i 

':b:s3.;?0 c. , ..- .. :4 : ,  . ,... :. i ~ h  e  s h a f  .t.:.s-urface .::$h21"1.:b:e +:i 1  ds:eJ;y. -c,ontr.o,;]~1 e d  -espe  - :: 
*i 

Y .  . .- .? .", . . .:i.=::c .- i a  13 y  a t?'t-hr':b.ea ~ ( j  n q s  :and :-th.e&p.in.i.o.n ,,.s,ea t < - 1  ors-!. i  ens . 3'- - 
,.. . 
: :: ..> :.: +..:and . .(g r . o u n d  ,?a3.:?.>,.!ovexr; - Hi-gh.;su r.f;kc @:"f in i s h  0 f :@: 3 . :, . ,: 
" i : :. . ? -  , c r o n S t ;  !,:or- r.3.e5s!...iwi 1 1  - b e  p .cov . idp ,d  .e t  - ~ l . ~ a s t  .:--c:: ., t:her.e 

. l . oc .a t  i o n s .  

- ,  p. 20. -5 , :  . . . .  9.1 1  Y.+ L.  1e.6: 'i @ P > % . ~ ? U Y ~  . ,  -.r h a  f t  :.SF ~ r e  n 1  - : I  r 3  I. 

; .  . i , l  tc.s.:ed 3 5  p e r . . : h e  < a l e  p i  ? J . ~ c ~ ~ c E ,  j c '  '2 . .  

:, ,! \ ~ ~ . . ~ , : ~ : r ~ r , ? P ! . e t a ~ ~ ~ u r - g i c ; - . l  a n d  Ch .en l i c .a l  P R e .  r.i ,RE:@.  .!L;,c~h;~.c.u ::& *t. 
, . ..' $,S:.I.. - (.Y'T .c f 3 i 1  c r ~ a  1 R.2 i .1 w3y f F  : - b d d c  : : 0 1 ,  (In i : 7 . ' 2 ,  



L i 

'.3.'.?5.0:.* R A R K I N G / R A T I N G  P L A T E :  . . 2'. a ?  

..: .. 
.;3.25.$.4$ E a c h  m o t o r  $ha1  1 be  p r o v i d e d - w i t h  a. su i t .a t1 .e  r a t i n q  i .'.? 
,, ;, ,. p l a t e  g i v i n g  u s u a l  i n f o r m a t i o n i i : n c l u d i ~ n g  t h e  f o l l o u -  'i.; - .- . 

i n g :  . ., -- . . . - . . 
. . .  . ?.- . . .- , . .-b~anu~f:;ac.turt~r~'s name 

. . . - . - .. . i;.r 'Type ,and ; s e r . i a l  ::numb-er::of :rnoi.or . . . .  . . .: . 
. . , . 

I 
- .  . . :?Rated v-01-tage : . .  . ., ..: - . .., 

, - .  - .. :. R a t e d  c u r r ( : i ~ t  , . . . . , 
... - . . 

. . 
" ..- -. ,.. .. I.. 1 R a t e d  s p e e d  . , . . :. . n 

::? -:... . ; I n s u l a t i o n  c l a s s  .. . .  . .. I : : , .  . . . 
t . : . . ~  . . l . l  -xc.?: D a t e  o f :  m a n u f a c t u r e  . . ,* . :.I; . , .  . . 
2:':;. - . .:. ;. R a  t e d  K w . .: . . . . . . 
*...'::<,J - ' i : ia (  :: M i  n  i mum and  Max i mum F:i e l i d s  t r e  nq t h .  >:. . .. ..~ . 
' . Maximum c u r r e n t  and i t s  d u r a t i o n .  -, l .v . . , .. . , , . I..C - ... 

' . - Maximum s e r v i c e  s p e e d .  . , 
- ! .  Maximum v o l t a g e .  ., '.F:?. . . ,  

' i ,, 
a . a  ;, 

, . 11 
3 . 2 5 . 2  ,,!!+The,:. r a t i n g  p l a t e  s h a l l  b e  c l e a r 1  y v i s i b l e  wh.en . t h e  ..'.. 

,? :x ino tor  i s  i n s t a l l e d  i n  p o s i t i o n .  

3.:25..3;.:,;+Idratif i c a t i o n  n u m b e r s  s h a l l  Also b e  3 u i  t a b 7 y  . s t a m p e d  
d n  n b n - i n t e r c h a n g e a b l e  m a t c h e d  c o m p o n e n t s  t o  f a c i l i -  

. ::tatr... a s s e m b l y  a n d  t o  p r e v e n t  m i x i n g  u p .  B r u s h  ho1de.r .. 
r e v o l v i n g  r i n g  i s  n o n - i n t e r c h a n g a b l e  and may Le  

: . b u n c h e d  w i t h  same i d e n t i f i c a t i o n  m a r k  as  t h a t  o f  
' ' m o t o r .  - 

3 . 2 6 . 0  I f . : j a n y  p a r t s / c o m p o n e n t s  o f  t r a c t i o n  m o t o r ,  g e a r  c a s e  
a n d ' s u s p e n s i o n  t u b e  e t c .  a r e  p r o c u r e d  f r o m  ~ u b ~ s u p p l i -  

... zrs . , : the O A P  o f  t h e  v e n d o r s  may b e  s u b m i t t e d  a l o n g  w i t h  

..,the,,, l i s t  o f  t h e  p a r t s  w h i c h  a r e  p r o p o s e d  t o  be p r ~ -  
:.. .,ccuce,d f r o m .  s u c h  v e n d o r s .  



-7-AR'TI CUVA:RS'p:m:.:'T.HE yP?RNA#E N7 'FrE'LP 'L E1:VERT.E F! A l i  [I . . ; .. . . ~ . <  
.,,.. ' . '' 

. .  ....:.. ;-SHUNT.ING' RESISTORS A N D  IINDUCTIV-E' SHUNT P'ROVIDED .'; ., ; : . '  

FOR THE TRA'CTION M O T O R .  

P e r m a n e n t  f : i e l d  d i v e r t e r r ; . r e r ; i s t a n c e  . . . . . 2 8 5  m i l l i  ohm 

S h u n t i n g  . r e s i s t a n c e  : . i , .  
' .. , , ,..:: . . . " 

. . ,. : . ,.!. ' :... ', > b  , . ,, I . 1  .> A : . : ' - 1 s t  p o s i t i o n  . . . -'1-7.6:. 5 .  :m i .I l f i  ' .ohm 
1 . . ,  

, . .  . 
- 2nd  p o s i t i o n  . . .  46. 4 - mT1 1 i '.bt~m',. 

A*;. . , . , 
. " 

- 3 r d  p o s i t i o n  32.1  m i l l i  ohm I .I . . . 

I n d u c t i v e  . s h u n t  r a s i s t r n r e  . , .  .DO23 ohm 
a t  1 1 0 ~ ~  

S m o o t h i n g  R e a c t o r  

- R e s i s t a n c e  . . .  . 0 0 7 0 7  ohm 
a t  1 1 0 ~ ~  

- I n d u c t a n c e  . . .  5 mH 

NOTE : 
(r, - ' .  

' o . 
;:: . !,.!:The :ohm5c~i iva: lues o f ~ : p c r m a n e n t . " f i e l d - . d i v a e r ~ e r  ... an& shw5;t- 
' r i n g  r e . s i s t o r s  a r e  .a t  t h e  o p e r a t i n g  t . e m p e r a t u r e : o f -  t .he r e s m t -  
::cance c o r r e s p o n d i n g  t o  :cant i n u o u s ~ s r a t i n g g  o f  t h e , m . o t o r .  ' @ 

i 
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I '  . .  . , . <  ,- . 

A,. ........ , , ',. E. : ', . :y:> .t< . . . .  . ;.S ., '. ' 5f . . .  ':r.l:cs.t . . r l  E C 349.-.:; Type.>of :?!I.es.fCs . ; 
':I971 . . >. : n o  . . . .  ~ 

:-. - .  
 clause 

. - - "  L - - - - - - - -  * ----- .------------  ' ' . ' , . % - C - C - - -  : - - - -  - - - - - - - -  - 
. . ,  > . . . . .  , ' 

1. P r e l i m i n a r y  c h e c k s  : Type 8 R o u t i n e  
,.?. .j r ~ Y ,  : 

a )  V e r i f i c a t i o n  o f  d i r e c t i o n  . . 
... ... o f  r o t a t i o n .  . . . . . .  ? I-'. . !  

. . _  .I:. 
... . . . .  b )  V e r i f i c a t i o n  o f  b r u s h  h o l d e r  , ,>. - .  r*;:mr,.,< 

s e t t i n g .  

c )  Measuremen t  o f  c o l d  o v a l  i t y  
o f  c o a m u t a t o r .  

d l :  Mrasu~?:eme.nt .ef t . e s i . a t a n c e  o f  
i n d i v i d u a l  w i n d i n g s .  

e \  Measuremen t  o f  i m p e d a n c e .  

f )  C a l i b r a t i o n  o f  v e n t i l a t i o n .  Wi.Vh- m o t o r  speed  -0' 8 
r a t e d  Draw c u r v e s .  

2 .  Measuremen t  8 s e p a r a t i o n  o f  - T y p e  
n o  l o a d  i o s s e s  - D e t e r m i n a t i a n  
o f  n o  l o a d  c h a r a c t e r i s t i c .  

y:3.,* 'Ternperature R i s e  T e s t  : 2 7 . 3 5  - cc 
C 

; . : ' L3 , :T,,.;*i. 

:-:ta>?Co-nt.inuous ra t ing : '  - : a-,t -:+: ' : ' T y p e  rn ..;c. .... ,: 
, ,, . . . . , Q " . ~ ' . :$% .?.7 L; p* ~: 

A < _  1 

b )  .One h o u r  r a t i n g  - .. Type 8 R o u t i n e  
f 

c )  O t . h e r S r a t i n g  - a t  mi 'nimum .- Type 
. f  i . e l  d,.;and : l . o w ~ v o l  t u q e  r a t i n g  

P. . .C /D .C.  

.... .. ...... . .  ; .:4 ::Over: s p e e d  -Te.st . *  r 8 e ~ a s u r h i n e n t  ..+. 3'6 . Iy .pe 4 R o u t i n e  
,. .o - f  :.hot o v a l  i t y .  

. , 
5 .  - ' .S t :a r ' t i n .g  T e s t  3 4 T y p e .  

' :6. C o m m u t a t i o n  T e s t  P . C . / D . C .  3 9 Type 8 R c u t i ! , . ?  

"7. 1 n : e r r u p t i a n  8 '  R e s t o r a t i o n  i e s t  40 Tyoe 

8.  D i e l e c t r i c  T e s t  4 1 T y p e  8 R o w t i . . ?  
? 4 



9:-- C h a r a c t e r i s t i c  c u r v e s  P . t . / D i C . " : '  :.'42 68 ;i lype:?&u:Rout ; : o r ' . ; -  ,~ . ~ .  . 
<. at rated/lou v o l t a g e  rating. : 4 3  , + . ~ L .  i .. . . 

l l . " . ~ . a n ! " ~ e l  ta Test 
. . .  , 

, : . 



:A.NN.EXURF -.C . . 
. . . ..., , . . .. 

' ~~TR.ACTION . . .. . .. . .. . .MOTOR . .. . -- TAO-659  . . . 

. . . : ' '1.' ' . corn+ , , , .. ,.... . . .  I . ,  z : : ~  ~ n u ? u g . ~ a t i r i ~ )  ~. : L..; .:, .:. , ,. . 

.. , . j , " '  . - .. T e m p e r a t u r e  r i s e  . . . Pis p e r  5iSperi:f i :ca.t-i o n  ' 

. ' < F  ' 

5 8 5  kW'; 
. - .: S h a f t  o u t p u t  . . . 

- ' R.P.M. . . . 1 0 6 0  

- V o l t s  , . . . . 7 5 0  

- Amps . . .  8 4  0  

- Max V o l t a g e  . . .  9 0 0  Vo-l t s  

- Max.  s e r v i c e  s p e e d  2500 RPM 

- I n s u l a t i o n  . . .  Zlass-Hltlass 2 0 0  

- ' E x c i t a t ' i o n  S e r i e s  - e x c i t a t i o n .  

- No .  o f  P o l e s  ... M a i n  : 6  
t o m m u t a t i n g  : 6  

2 .  A r m a t u r e :  

- C o r e  O u t  s i d e / I n s i d e  d i a m e t e r s  
5 0 0 / 1 4 0  m m  t; kr, 

. . r*, 
L e n g t h  : 3 9 0  m m  Ce 

L 

':: ,:. . - Ma j , n , L a m i  n a t i o n s  '. :: '.:?: .,L .:' I"...<!?Gratje ' N O .  0 6 ' 3 0  ~ O r . ^ Z R N G O - ~ S - C 4  
. :'s- . :  . 7 0 . 5  m m  t h i c k  t o  1 5 - 6 4 8 .  
. .  . . ,  . . I . : ~ A l t e r n a t i v e l y ,  o m t h i c k  
. . :.. . -CRNGO s h e e t  a s  p e r  D I N  4 6 4 0 0  - 

8 . . , 1 9 8 3 ,  .Grade  V 6 0 0  - 5OA. 

. . . , - - . . 'En.d,L.aminations >Gr. N o . l l ? O - l m m  t h i c k .  
,.. . '  
:C . * ! . : . ' :A l te rna t i ve1  y ,  1 m m  t h i c k  

. . ?<. . .  e . ~ .  .' . ' , r - * c o l . d  . r o l ~ l e d  c a r b o n  s t e e l  . ., ., . '  ,:. '... , .  - . . . 
. . , , ', . 9. ', . . L a n n c a l r d -  s - h e r t  a s  p e r  D I N  

' L  '3. .  
. . . . , 2 6 2 3 - I 9 5 3  oi;"S-513-19P4. 

.- 

- W i n d i n g  ."..+. .czp .- p r o g r e s ' s i v e  
'1 r 

.-, . N o t e . :  .;i\,,nex,lre.-'C i .5 f o r - - t h e  q u i d i l r c e '  , : ? ' - the  d e s i ~ : : : r  a n d  
..; d e . v i d t  i o n s  .may. b e  ' n e ~ r n i  t : t ~ d  , - t o  , i e o r o v e  t h e .  d ~ s i o n .  



- :c7hrowi- o f  c o i  1 s S l o t  1 t o  1 2  

. : :.-:::No: .of t u r n s .  'per  s - e c  t i on  ' I ;,' i .. >. . . .  ~ 

;c .s,, , >,:. >,: 
; *. . - C o n d u c t o r *  d i m e n z i o n s  2 . 8  x :8  m m  .(r -= 0 . 8  m m )  

- C o n d u c t , o r  c o v e r e d  w i t h  1 l a y e r  2 / 3 : r l a p p e d  k a p t o n  f i l , m  
o f  1.5 m i l .  t h i c k .  

- Max.  d i m e n s i o n s  o f  ~ ~ c o v e r e d i . c ~ o n d u c t o r  '::..,3u.097,.x.,.e.337mn 

- -. S l o t  I n s u l a t i o n :  - 4 .! 
- .,.:. . - .Two and  q u a r t e r  t u r n s  o f  K a p t o n  m i c a  w r a p p e r  

> ..... .., . 
r. i. 
. , 

&E 7 7 9 1 6  of5D.15 m m  t h i c k  o r  e q u i v a l e n t  
-. - 

:,:.;'::. 1 l a y e r T / 8 ' l a p p e d  0 . 0 5  t h i c k  x 2 0  P T F f  t a p e .  

- S l o t  l i n e r :  

- Nomex. Grade  410 s h e e t  o f  m i l .  t h i c k .  

. . .+'? - 2 l a y e r s  1 / 2  l a p  o f G M S  l a p ,  s i z e  0 , !08  m m  t h i c k  x k5 
m m  w i d e .  

- .  
- F i n a l  T 'ap ing o v e r  c o m p l e t e  c o i l  : c? ., 

u, '. 

. -... 1: l a y e r 3 e d g e  ,~ toxe 'dge. .o f .  f i - b r e . . . g l a s s  t a p e .  s;:e ( b !  m 
<. , ,. :';,, .:. ',,, . , .:.,:.;iO~:08 .:mm t h i c k  x:;rlOc.mm , w i d e .  . . L .?..: 

. . 
'C , 

- L r a d  : ? I . n s u l a t i o n :  . . L 

. -' :;:l:l a y e r  1 / 2  1  ap;'+o:.f"i.Kapton a d h e s i v e  : tape?:s: ize? 
.. - ,  : n . ".0:.065 m m  thick::.x i l 0  -mm w i d e .  . . 

,: s , .;.. 
. , .. .V - ?1'.1 a.yer. 1 / 2  1  ap- 0.f Nomex  t a p e  .grade2..:4l0 s i z e  
;!. Y . .,: 2 : m i l  t h i c k  x 1 0  m m  w i d e .  ., . , 

_ I --: I m p r e a n a t i o n  : , .  . 



- T e s t  V o l t a q e s :  

A s  p e r  A n n e x u r e  f - I  

- A r m a t u r e  r e ' l ' t a n c e  a l  1 1 0 ° ~  ' :  0 . 0 1 2  ( ' m  

- Sl:.o:t,wedqe , . . ., : E p o x y  mou lded  510.  
4 i 

. . .  
.* ..wedge 2 . 5  m m  . t h i c k .  I 

! . . . . .,." :+ - B a n d i n g  : $;...‘ ;C '!; ":::':Re5i91 ass  b a n d i n g .  
, 7,. . 

o n  e i t h e r  s i d e  o f  P E  

- T o t a l  number 

- L o c a t i o n  

: 1 3 8  i . e .  1 e v e r y  
2 segments.  ..,.. : .-. 

' "  .< 
., ~ . ,  : Coarceut:ator 3 i . d - r .  b:: 

- P5tc.R : Segment 1 t o  93 

- No.  o f  e q u a l i z i n g  c o n n e c t i o n s  
p e r  b u n d l e  : 6 

- C o n d u c t o r  d i m e n s i o n s ( m m )  . : B a r e  = 1 . 2 x 5 . 2 .  r = 0 

- C o n d u c t o r  c o v e r e d  w i t h  one l a y e r  
2 / 3  l a p  K a p t o n  f i l m  1 . 5  m i l  t h i c k .  
Maximum d i m e n s i o n  o f  c o v e r e d  : 1 . 4 9 7  x 5 . 5 1 7  m m  
c o n d u c t o r .  

N e t  w e i g h t  o f  c o p p e r  . . : 4 :Kg , .  0. . 
, 0 ' 

. . .,~.. . .. I ' 7 . . ~  . .. 0 . .  ?'C3 " 

-.;4.; I Commuta to r  ~- . .:. %,.: . ..i.r . \ . . .  : . . : * + .  ..:i:: :. . . 
ca 

. . . ... L '. 
, ' i  '%,%' ' ' " " .,.. D i a m e t e r  . "% 

. * 
: 380 m m  , 

I 



- W e i q h t  o f  c o p p e r  : 5 2  ::r) . - 

- ~ i c a  t h i c k n e s s  -.-rcb.etw,een s e o m e n t s  .,: . 1 . 2  m m  . !  
. :I :.:.:.Vee . C o n e s  : : 2 . 5 .  am 

- N u m b e r  ' o f  b r u s h  h o l d e r s  : 6 . ... .II . .. ..., . ... > '. !a: 

I ' - N u m b e r  o f  : b r u s h e s  . p e r  h o l d e r  . . ; , . ; , 7 ,  . .: 3 . ,, ,; . '3 .:.‘ :..I:, 
, . .~ 

, .  . 'i. .: , ,> . . .  - T y p e  o f  b c u s h e s  . . . I  8';: .. D u p l e x  ,.. .:. . .. . . :  .t 

- H e i g h t  o f  b r u s h e s  - New : 5 2  m m  - W o r n  l i m i t  : 2 7  m m  

- P r e s s u r e  p.er d u p l e x  b r u s h  - New : 2 . 4  k g f .  
- Worn  : 2 . 2  k g f .  

- B r u s h  - h ~ l d e r  r i n g  s h o u l d  be r e v o l v i n g  t y p e .  

' 6 ,  F i e l d  c o i l s  

'" c 6.c 1  s ..t.y'p* ' ::' . C' - E d g e w i s e  w o u n d  - s i n g 1 . e  
S e c t i o n  c o i l  m o u l d e d  t o  p o l e  Y 

c o r e .  C5 
: S e r i e s  C o m m u t a t i n g  L3' 

h 

. . .  . .  , 
. .: : i m p r e g n a t i o n  .,., :?*d5i;&$:v P.I~~, . .  . 
, . ,.. 

. : w i t h r r D r .  8eck, '~S:T.200~5/50OEK . . ;:;,.:::>, . . . .  .,?i-y;& .. ,, , :  ,:. L. ~,.70.r{.".~ ' ) $ ~ ( . R E - o o ~ )  ':OR HEW 2 9 0  
. . . .  . . . . .  . . : v s o l - v e n t 1  e s s  v a r n i s h .  

.z. c v , . . b ' " ; : - ; ~ n s ~ a - t i o n  . b c t w e . e n % u r n s ' .  ',;.f&.2 layers ! ;  o f  ~ - i O t - 1 5 . . t h i c k ~ r . s e m i  
. . . . .  .... . . fl :,;,..;5,''v 

, c u r e d  , ca+am. i r .  p a p e r .  

. . . .  
. , . $ r o u n d ' ; I n ~ u a ~ t i i  o n  , - (.a) .l l a y e r  l / : 2  ' . . l apped  E S P t i  n 
2.. 

)L 
t a , p 6  ( . 0 5  t k )  r.'?23 fir. 

., ! . 
- 8  - 

'b 
. -  " {b ) " l  ' i a $ e r  " ? / 2  ? a p ' p e d - ~ o d i  :!I 

" ... .* , . :  
, . . . ' + . t r e % $ e d  P T F E  . - t a p e  ( . O F .  t k )  

. . r 13:mm. ', 5 3  



i:: 3 L a y e r  l i ?  l a o n e d  g l a s s  
b a c k e d  u n i f o r m  m i c a  : a o e .  
! 0 . 1 ?  m m  t h i . c C ) s  3 m m .  

( d )  1 l a y e r  1 / 2  L a o p e d  G l a r c  
t a p e  ( . I 3  t k l  r .  2 0  m m .  

.... 

< -" 
. . .. , . .' ; A 3 : t % r n a t $ v e l  y  : :: 9 . 4  l a y e r  1 / 2  - l a p  o f : g l i l z s  

: . : ,.-.~a.c~krd:-wnif.ata: mica it,ape s  i : ;: 
. .. 1 3  -:ma-.thi:c k a i . 2 O ~ m + - . ~ u  i:de . . . .  

, 

. . . .  . . . . .  : : . f .&3 t e r n a t  i . v e l y ,  - r? ..... 

i 2  1  a y e r s  1 / 2  l a p p . e d  g l a s s .  .., 
. . . . .  . . . . ,  . 

, . b a c k e d  f l e x i b l e  ( . p r o c e % ~ e ~ l ) '  
:, , . . . . . . . . . . .  m i c a  t a p e  0 . 1 3  mm t h i c k  
. . . . .  

( R o t o m a c  7 7 9  R5C) 
. i  . . l . .  - 

( i i )  2  l a y e r s . l / . 2  1 . a ~  - B ' c : a g e d  
v a r n i s h e d  g l a s s  t a p e  
0 . 1 3  m m  t h i c k  ( R o t o m a c  
7 6 5  ROC) I. 

1 l a y e r  1 /2  l a g  o f  T e t r a  
F l u o r a  .Ethyltnr tape. s i z e  
0 . 0 3 8  m m  t h i c k  K 1 9  am u i d e .  

1 l a y e r  I/? l a p  o f  f i b r e  g l a s s  
t a p e  s i z e  0 . 1 3  m m  t h i c k  x 
2 0  m m  w i d e .  

L e a d  a r e  r e i n f o r c e d  w i t h  a n  .. 

e x t r a  l a y e r ,  1 / ?  l s p p e d  K a p t o n  
t a p e  0 . 0 2 5  x 2 0  m m .  

N e t .  w t .  o f  c o p p e r / c o i l  2 3 . 6 8  Kg 1 6  k:g 
( a p p r o x i m a t e l y )  

C .  
c 

. .. y ,ee . s t%ance  +:at , -20 .;rdegr.ee , ;C ... :;,>%.--.OC0011~'41' "? :; 02300~4 '8?: 'Ohm 
:per r o i l .  , ( + 5 % )  - m 

. . 
. . .  , :. m 

i i. .,. , . . .  
T y p e  t o i l  ;. . . :  i., p o t t e d  , -  . . . . .  ,.:. -. ",I 

. . 
s ::zp 0.t t e  d 

,,G. - , - A i  r . f 1 ow , .,: 
, .. .;::I . $:.I:%.$ .(;:Ci: . i$i8.0 t ub.6 c ,::meit er>:,v e r.$m. i nut* +yytadi.r 

... . , .. I 

.:! .,,,.,... . :.,A. : .. ..:ihe a  dr:.o f 1-&Oi .:m,m.,.w a  t-• r .gau g e  -i n 
. . .  c :ommuta. tor  c h a m b e r .  ... 



t o r e . ' a i r  d r ~ ~ t s  . i : 10 Nos.  o f  2 6  
on  0 = 2111) 

2 0  Nos.  o f  2 2  
o n 0 .  = 2.50 

: 2 0 -  N o s .  a-f 7 %  
. . .. . . .,.on D . . =' ' 3 3 0  

.. , . Balancing : ..$, . 
Dynam. i c : ' ba lanc ing  o f  t h e  c o m p l e t e l y  f i n i s h e d  a r m a t u r e  ... : 
R e s i d u a l 8  u n b a l a n c e  s h a l l  b e  . l e s s  : t h a n  1.5 gm-nrtr.., : 

, . ..4 -.,. 

. R o l l e r  .bearing.s -. . , .+< r .  ... 
( i )  A r m a t u r e  B e a r i n g s :  

- SKF/FAG r o l l e r  b e a r i n g s :  

- f .oa rpu ta ro t  s i d e  : Type: SKF .N i l318 % t # ? t 9 P  VA"301. 
o+ FAG Nil 318 E M ?  t 4 F l  

- P i n i o n  s i d e  : T Y P E :  SKF N U :  3 2 8  ECM/C4.VA301 
o r  FAG NU 328  EM1 C 4  F1. 

( i i )  S u s p e n s i o n  B e a r i n q s :  

- T imken/SKF/FAG'make t a p e r  r o l l e r  b e a r i n q c ?  
N o n - g e a r  end  T i m k e n  Cone M 3 4 9 5 4 7  + 

Cup V 3 4 9 5 1 0  2 
G3 

. :Gear   end . . 
> :. 'T : jaken Cone ' H Z 4 9 7 4 7  L 
i . i r .  .. , z .  Cup2.?4249710'  

4 

- Lubrication. . :..: . .:: ..';Grease . , , 

+. .7.. - ~ecommended-::gcrease!~rade:.c::-!SERVOGEM RR3 OF:;IOC, ::< 
. ,. 

,. ?.'  'Hu.1 t i g c e a s e  LL3::of : B & C .  : 
1 0 .  M e c h a n i c a l  P a s  ,. .. ., .. - .  ., :. ",. . , .:; ; .. * 

,t." 
. ?: 

. 
. - Type  .of s u s p e n s i o n  .-?' . . i , l ? : ~  N.0 5.e ,a. ; . rrk.. . .. . . '.. ' . * .  , . 

.. . c .  $ . :  $:..,* *: "j..:.:p? .:J.r.ack .guags -,,v:: . 1 6  7 6 rn m 

' .. ..;>..- +Nc*,:*h*el.,di,~meter .: ..I092 m m  



- ' : D i s t a n c e  ' b e t u e e n 7  g e 3 r ;  c e n t r e s  : 4 7 6  m a n  

-J-.Maxi.m.um s r l e  l o a d  .,. . - . .:'.22 t .  i 

., ::. ,.;- 
a % N o m i n a l  - a x l e  d i a m e t e r  : 2 1 0  m m  

i 
'! - fAx:le b e a r i n g s  p l a i n  s l e e v e  t y p e  - 
I .. 
. ., L 

I . . ;Cornmul'at~or;ls:ide 1 e n g t h "  *.:  m m  .:. . ., . . . 

': .br P i n i o n : s i d e  l e n g t h  : . 3 1 0 -  m m  

- A x l e  b e a r i n g  o i l  : 

S e r v o  p r i m e  7 6  ( I O C )  o r  Turb ino l  7 7  (HPC) 
' o r  T u r b o 1  78  (BPC). 

S e r v a : c o a t  I70T (It l 'C1/8lue c o a t  3 ( B L )  

11. M a i n  p o l e  p i e c e s  

- ' M a g n e t i c  s t e e l  s h e e t  - g r a d e  No .  A 1 1 2 0  - 1 m r n  
t h i c k  

" A ' l . t e r n a t i v e l y ,  1 m m  t h i c k  c o l d  r o l l e d  c a r b o n  s t e e l  a n -  
,.... neiP.ed . s h e e t  a s  p e r  D I N  1 6 2 3 - 1 9 8 3 ' o r  I S  - 5 1 3 - 1 9 9 4 .  

w 
0 

"L. 
. . . ,, .. - 

/ , .., . .  $ -. 
: .<go '... <.,: ,: " * . -  < P a l e  a r c  . +;.. . 

a .  , . , . . , ..?:.- :, . !+.oyle s e a t  . . s l . i m .  . . ??+.:. .:j t e e 1  .:shect.:.l.-pm;.thick ,: 

>I 



- F'iqxin.9 . s .csews .o f  ?@I 16 s i -re ,  - : .  r n o n - m a g n e t  i t :  . i 

. .. . .  
. :  , '  ; L:& ' ; + d ~  wnie:t 3 : ~  . : ~ : ~ : : ~ . C ~ ~ : g h ~ ~ t  . ' ., .:' . . l ;cr3d& . ' . ~ b  -34~ $301. . : f d ' : ~ s  , . -6'48 

. .. . ., 
. . .  . , . .  0 . 5  m m  ' t - h i c k .  

'.t , , . :.. 1.. 
. . . . , . ,. .':. A 1  t e r n a t i v e l ' y ,  0:S"mrn t h i c k  :-, ;: :$.. . . :  

. .  , . ,  . . ., 
C R N G O  s h e e t  :as  p e r  DIN464f lC 

. 3  - . .  . . . . ,. . ~ .  . . ,  - 1 9 8 3 ,  g rade$ ;V600 . -5OA.  

- Width : 3 2  m m  :, 

- P o l e  f a c e  w i d t h  : 2 6  .z;o c4.:...-:?. .,. :, 

- R a d i a l  g a p  l e n g t h  - a r m a t u r e  s i d e  ( c e n t r e )  6 mm . . , 

- f r a m e  s i d e  . . S I L I R 1 T . E  Stll~,.l..fS ::O.IO? 

ST.EEL :StllN 4 . 4 5  0532 -mm 

12:. Magnttir frais_e: 

- T y p e  

- U s e f u l  s e c t i o n  

0 
1 3 .  U d h t :  -. el 

m 
to 

a ,  . . re ;  :- C o m p l e t * t  : a r m a t u r e  ( w i t h o u t  p i n i o n 1  : 8 5 0  K g  appro%< 

;.*..o:+ . ,:bI.~:'Ca~--~:7M~t~o-r--~wi%hou~t g e a r s . z g e a r c a s e .  a x l e  . ,+. I* I .  . A , .  .:* .,. i- :,:',-. 9.: . , .,. .,,, . -  
;?:;:;:?<l.',:i<.ibeari.nqs, p l  a i n  , . ax:l e ; -bear i n g  c a p .  .: : 2 2 5 0  : K g &  '<;?~.\?;!.$:;;. ,i, 

1- : ~ ? L ! ~ : , * ~ : ~ ~ ~ o m p , ~ : e t  e  m o t o r  , . : 2800;,.~Kg.~:,approx. 

. .  .; .,... ., .*...-. , -  C h a r a c t e r i s t i c s  c u r v e ? ! :  ':"iR.DS:O G E L - 1 0 6 4 .  .;:,. :.gi,, . , . ..,.;: - 



'ANNEXURE C -  l , , . . 
~ - , , .. , .I * 

.,. :, > .  .,'., 1 t..::+,,~; .: % - B e t u e e n . + a d j a c e n t  s e g m e n t s  I 2.;: . ~ - . 1 2 $ l O V  ; .I.Sasec.,;:.;" 
.. .. .. 

. . ... a f t e r  t u r n i n g .  

2.: i." - Be tween  a d j a c e n t  s e g m e n t s  '.;.::?,lOOO V , S7i,sec 
a f t e r  m o u n t i n g  on  m e c h a n i c a l  . .  ,,-. .-. . . 

p a r t s .  

3 .  - Be tween  a l l  s e g m e n t s  c o n n e c -  820:O V ' ' s.l.ia'i g.,,, . . . 
c t e d  t o g e t h e r  a n d  g r o u n d  a f t e r  . . a. 

m o u n t i n g  on m e c h a n i c a l  p a r t s .  . ~. . *.., . 
, . . , .  , .  

- .- EQUI L ItERS 

- Be tween  a d j a c e n t  c o n d u c t o r s  800  V 5 Sec .  
on  c o m p l e t e l y  f i n i s h e d  b u n d l e s  
b e f o r e  m o u n t i n g  on t h e  a r m a t u r e .  

- L R H A T U R E  C O I L S  

5 .  - Be tween  a d j a c e n t  c ' o n d u c t o r s  800 V ..S.sec 
a f t e r  f i r s t  b o u n d i n g  o f  
c o n d u c t o r s .  

.cc 
0 
c3 

: t. , i i L A R M A T U R E  A S S E M B L Y  
. . .  i . .  

e 
3 ; .;,. ,; 

: 'i .~ 
.:...,;6 ..! ;.;::.- . :- .;Setween a d j a c e n t , . s e g m e n t s  ... . .. . i . :- 

I ,  
v 

I' I . 
. . - 9  . , :,: . :.-:-:<after m a c h : i n i n g ' p u t t y  b e t u e e n  ,.> ....a * . 

.I . ..;;r. :'.,:"?commutator:~and c o r e .  . . . z~. . .  I"~:%O,; - 5  .set 

.,,, F 

":- ;.8. . , ':.getween .a11 c o n d u r t o r s .  
. ( ., ! '.% :j ' l f ' . ' t o n h c c t e d  t o g e t h e r  and  ::ores,':..'!",71800 V . .  .I m i n .  

: ~-.:9 , - - - A f t e r  m o u n t . i n q  a r m a t u ' r e  c o i l s  
. . ~, : b u t  b e f o r e  d r i v j n . 9  h o m e  ( h o t )  

' b e t w e e n  a1  1 c a n d u c t o r s  
' c o n n e c t e d  . : t o g e t h e r  and - c o r e .  .-75DO 'I 1 M i n  

3 4 



1 0 .  - A f t e r  h o . t  d r i v i n g  home a n d  . . 

b a k i n g  o f  a r m a t u r e  c o i l s .  
-. , .  : b e t w e e n  a l l  c o n d u c t o r s  

=.. J.  . .  . .. c o n n e c t e d  t o g e t h e r  and c o r e .  ; ' : .  7 0 0 0 . V  ~1 .min. . .  

. . .  .. ,- .. A f - t e r :  m o u n t i n g  s l o t  * e d g e  - .  

. . . . i~ ,, ,. . -  . 5.  :. .;b.ut :befor.~.:t:i:n::.bath -.:so Vd-er. ing / 
I . 1": ' ' 7 I ; r :~e l ' .d  i n g .  . . 

11. - S u r g e  v o l t a g e  t e s t  - b e t w e e n  
.. a d j a c e n t  s e g m e n t s  2 5 0  V - 1 5 p u l " . = .  

1 2 .  . - D.E.  t e s t  b e t w e e n  a l l  , . . .. 
. 

. . c o n d u c t o r  a n d  c o r e .  . 6 5 0 0  .:V . .:l:,m:n. ' . .' 

. . . . . . . . . . .  . . . .  A f t e r  b a n d i n g  and :commuta to . r  . . ; ; ;< .  $. . ,  . - ..,. 
, . . . . . . . .  . . .  

. t u r n i n g  t o  d . r a w i n g  d i m e n s i o n s  : L 

p l u s  0 . 5 :  

1 3 .  . .: - D . E .  t e s t  b e t w e n  a l l  
.- 

v .. c o n d u c t o r s  a n d  g r o u n d  

1 4 .  - .  S u r g e  v o l  t a p e  t e s : t  : be tu :exn  
' a d , j a t + n t  t ~ g * e n - t s .  ' 20T) V . 1  p u l s e  

- M e a s u r e m e n t  o f  r e s i s t a n c e  
b e t w e e n  a d j a c e n t  s e g m e n t s  

1 6 .  - H i g h  f r e q u e n c y  t e s t  ( r a n g e  20  V 5 s e c .  
o f  1 0 0 0  c / s )  b e t w e e n  t u r n s  p e r  t u r n  
a f t e r  b o n d i n g .  

h 
: - . 1 7 .  . . .  .r....-!.... ?High , f . r e q u e n r y  t e s t .  b e t w e e n  20  V -@ec. 

.... I' .. . , T : ~ . ~ : : , ~ - . ~ :  ;;?+?t:urns:,after;:c.omplet.e i n su -  .:per . t u r n  c? . ..... . . . . . . . . . . . . . . . . . .  l a t i o n .  . . . 
L . : .  

'.:.I8 . . r . : : .  ... . c  ... .+.D.E. t e s t  . b e t w e e n l . c . o p p e r .  ;. . 1 .  . . . . 
.z a n d  m e t a l  f i x t u r e  a f t e r . :  . . .  : ,! 8 

. . .  : .:. .*i~<:;..-? :;,;.complete i n s u l a t i o n  . . .  .;:, 'i,7?.:7500 V . .,,yfl,rmin 
. . . . 

. . .  . . .  rL19.:~..r;.d::~-- .:.:Between c o p p e r f : : a n d  - f r a m e  :,'i:t: ;, 'g 
:: > , . ,:-.2..r..+ . .  ,,. , " : a f t e r  m o u n t i r q - . i n  t t r e  m o t o r  .;I?; .. ?,< :: 

. -.,: :..; -.. : f r a m e  . &+*. , , 7 0 0 0  A~ai$;..:i:~:;min.. 
,.. . , 

. . : '$20,. :": .,;a. ;.- i.;.&etwccn{;ro,ppcr ':and +.: ,:'. :,. :; '6;200 v 6 '1 c.m lai n. . . . . .  
., ,.. 5 '; .' ' . .  . ~ ~ : a f t e r ; c o m p . ) : . e t e . ' : c a b l  i n q .  5.  

. . - B R U S H  . - HOLDEeS - . . 4 
.... 

, 2 1 .  - ' h c : e ~ t a n c e  t e s - t  o f  i n s u 1 ~ -  :,.,:$ 
... 

t i n g  s t u d s :  r;- 
- . ,,* / .  : . ' . .z. t + B e t w e e n  t h e  2 s t e e l  .:f i t . t . i n q s  ?.15.000 V 1 - w i n  



SPECIAL MAINTENANCE ?NSTRUCTIONS 

. . .__________---_-.-- . - - -- , - - . - - -__._.- . - . - - -- ,  - - - . - - _  :--.------.-------.---- 
. . 
. .. : 1 . . .:isR 1 :. N 0 . ::VE:S'CR'IP T I 0  N 

. .,.. . ,,+ ..-----.- rt --.---.-- .--.-- . - - - - - - , - - - - - - - . - - - . - - - - - - - - - . - - -  I---.-'----.--.-.-- 

. . . ,.'.' ; ' . 
. . 1 .  E L R S / S M I / l  . r . :  F i t t i n g  o f  n u t s / b o l  t s / . s c r e w s .  :':A .. *.v+ . 

2.. ELRS/SMI/6 R e s u r f a c i n g  o f  commu:.t.ator o f  T M  :and i t s  4:- - . amendment .  

?!?\ 3 ;  ELRS/SR1?13::':'-,;.;,Tightening 8 1  o c k i n g  o f  g r i p p i n g  r , i n g  -:; 
: \ .!. 

' : '  TAO--659 T r a c t i o n  M o t o r .  .. Y. 
.- . . 

4 .  ELRS/SMI /14 ,  . :  - : ;Maintenance o f  t e r m i n a l  connec- t  i o n s  o f  :: 
; T A O  659 T r a c t i o n  M o t o r ,  i n s t r u c t i o n  fjxr-::. 

.... t i g h t e n i n g  o f  t h e  i n s u l a t o r s .  

5 . :  ELRS/SMI/15 : S e a l i n g  o f  t a p p e d  h o J e s  f o r  te rmi r t .11  
, ". i n s u l a t . o r s  ;OF: TAO-53.9 T r a c t i o n  M o t , o r s .  

6  -. ELRS/S'MI/7 P r o v i d i n g  o f e s s e n t i a l  r u n n i n g  c l e a s a n r ?  
. b e t w e e n  t h e  a x l e  t o o t h e d  r i n g  o f  t h e . . o - i l  

pump d r i v e  o f  t h e  s u s p e n s i o n  b e a r i n g  o f  .- 
T A O  659 T r a c t i o n  M o t o r  and r e c e s s  p r o -  c.3 

(P v i d e d  i n  t h e  s u s p e n s i o n  b e a r i n g  c a p .  
d 

7.:. . ~LRS/SMI ;~S '  M i l l i v o l t  d r o p  o r  m i c r o - o h m  r e s i s t a n c e  ' ' t e s t  on  t r a c t i o n  m o t o r .  

8 .  ; :,ELRS:/SM1/29 R e s u r f a c i n g  o f  c o m m u t a t o r  s p e e d ,  . f e e d .  
t o o l .  

- .- ' , 10~~~: :  ~ ? ' ~ ~ L R S ~ S M I / I l ~ . ; . : , : ~ ~ ! ~ : : : I m p r o v ~ n g  t h e  i n s u l  d t : ion- : lo f :~ the .  s t a t o r  
' 3  .. . . ?.. . '~,!-~;~:;yi~nternal: c o n n e c t i o n  0.F T A O  659 T M  and 
. ,,. , ,. . . . :-,.i:;.F3el d  Co:il. G r o u n d  I n s u l a t i o n .  

.,>.., ' . l l . i  :ELRS/SMI/.39:.> C h w c k i n g  o f  a i r  f l o u  i n  : the  : commuta to r  
... . .chamber o f  TAO-659 T r a c t . i o n ; M o t o r .  

;,.. 
, .! -. -.!i12 .. '::.:ELRS:f.SMIL;42 :: :.U#o.n-int'%changeab i 1  : i t y  :.of'iBttRR on"TA0- 

. ,. . .  . . . .  , 6 5 9 .  T r a c t . i o n  M o t o r .  

.:. i1.3.:. .::'f,L:RS:/;SM1/51.. e a r .  : t o  bar. c - o n . d u r . t o r ~ . r e s i s : a n c e  . : ' I  
. . . . . . . . . .  : e q u a l  ic,e$; : , r es i s t . ance - :~~ tes  t .-on : T i a c ?  i o n  

M o t o r .  . 



. . 1.4.. 3. E L R S / S M I / 5 3  . I n s u l a t i n q S c h e m e  u s i n g  C l a s s  ' i t '  
,. .. 

. -  ,... . m a t e r i a l  a t  t h e  l e a d :  o f  arm at^^.: 
. .  . . . c o i l s  i n  T r a c t i o n  M o t o r .  

1 5 .  ELRS/SMI!S? S p e c i a l  M a i n t e n a n c e  I n s t r u c t  i o n s  f o r  >:,: 
. . . . o n  c o n d i t i o n  m o n i t o r i n g  o f  b e a r i n g s . .  

1 7 .  E L R S / S M I / 8 4  - ; r . $ r o c e d d r e .  f o r  . d r y i n g .  , o u t  : o f  tTAO-659 T Y  . .. 

18.; E L R S / S M I / 1 2 8  ;:;: :Tan D e l t a  m e a s u r e m e n t  o f  T M  A r m a t u r e .  
* - 

1 9 .  E L R S / S M I / 1 5 1  T e s t i n g  o f  b r a z i n g  j o i n t  o f  f i e . l d  c o i l s  
._ . . 
'I 

I:- c i r c u i t s  o f  T r a c t i o n  M o t o r  t y p e  lA0-659 . ' , , . .  .. 
, . .  .. . .".'?: : a n d  H S - 1 0 5 0  E r / H S - 1 5 2 5 0 A .  ., , .3 . .. : .*. 

2 0 ,  , E L R S / S M I / 1 6 0 . .  M e a s u r e m e n t  o f  b a c k  l a s h  o f  t r a c t i o n  ?,.;* ... .. ..* g e a r s .  
. , .!.,?Z 
. . '.. 

2 1 .  E L R S / S M I / 1 6 6  V e n t i l a t i o n  o f  TAO-659 T r a c t i o n  - . M o t o r .  . .'-. 

:. . 
22 . .  E L R S / S M I / 1 6 7  P r e c a u t i o n  w h i l e  t .ap.pi .ng .of  -bus b a r s , ' a n ~ l  

c lam$%,  ef  t r a c t i o n .  m n t o r  : s t a t o r s .  

2i3." ECRS'/S:MI/1~69 t o p p e r  b w s - b a r  u s e d  i n  s t a t o r  o f  T A 3  - .-',.: 
6 5 9  T r a c t i o n  M o t o r s  i n  t h e  L o c o m o t i v e .  , . :,.:.. 

.".I i - 
24.:';: E L R S / S M I / 1 7 0  C h e c k s  o n  m a i n  p o l e  a n d  i n t e r p o l e  coi .1.s 

o f  TAO-659 T r a c t i o n  M o t o r s .  

25.:' E L R S / S M I / 1 7 1  F i t m e n t  o f  " M i c a - \ e x  I n s u l a t o r "  o n  
TAO-659  T r a c t i o n  M o t o r s .  C 

H 

2 6 .  ,.. EL.RS/SMI/18O : . - .D ra f t  r e h a b i l i t a t i o n  p r o c e d u r e  f o r  &$ . . ,  , : . . -mechanica l  p o r t i o n  o f  t r a c t i o n  m o t o C O  

. . I  
, , . . . &?a: .. :%:. . .?:aiType .TAO-659 o f  .8G, A C  E l  e c t r j . c  .LOC%- 

. - . - m o t i v e s .  . .  . i , , I 

- . , .  ' ~ ~ ' ~ 1 7 : , : ~ ~ r ~ ~ E L R S / S M I / 1 8 1 . ~ ~ ~ ~ N e u t r a l  &., s e t t i n g  o f  b r . u s h  h o l d e r  
. .' ' y;> > .. - , ,I: . 

. . , .  ., ::. : : ' : revolving r i n g  o f  . t r a c t i o n  m o t o r  b y '  
.- . ~ 

.:, ,,,, : :b ; :e~ lec t r i :ca l  , . m e t h o d  k n o u n  :asnKICK METHOD" 

. , -!&28.:;.': t.E.LRS/SMII.183~-:~:~.~Pr.oO0cedure f o r  p r o p e r  t i g h t e n i n g  o f  
~. ,*. . -- 1 
,. ..b . : . ~ ~ u , s o e n ~ s . i : o n  t u b e  f i x a t i o n  b o l t s '  .f i t t . ; d  
. ' ;.. ,:, ! '>. _.1 . , .-?on: T r a c t i o n  M o t o r  t y p e  TA.0-659 : a n d  

,.. :i;HS-lSZS,OA. ~. . ,v. .. 
E 



,. j ,,,,,,, ,L--rii--r--l---.*-- -.--- -- A. --.- -r--,-r -..- --..----,- -.-- - 
:: $1 . -fi e.d +:f ti c  a t - i  a:n -;.No . L.. -I)~S.CT.~~ t i o n  . ,, 

NO. 
--------,-i---------------i-i----------------------~--------- 

1. RDSO/WAM4/63 : - :: . ! T a p i n g  o f  1  e a d s  o f  t r a c t  i o n  m o t o r  
' : t y p e  TAO-659 t o  p r e v e n t  c h a f  i n 9  

i n  c l e a t s .  

. . 
2 .  'RDSO/WAM4/67 - ..: ' F i x . i n g  o f  N e o p r e n e  ;qasket.:on -tHe :. 

, .~ . , v . .  . . t e r m i n a l  b o x  cover" : :b f  . ; r~0- '659  . T M . ~  

3 .  RDSO/WA&4/68 ;.. .!,?, . . M o d i f i c a t i o n  t o  B e 1  l , .ow'of?-TA,O-659 
T r a c t i o n  M o t o r s .  :r : .~ 

4 .  RDSO/WAM4/90 M o d i f i c a t i o n  a t  cornmu-trtorfcnd,?.o-f. :;.%.; 
. - 

JAQ-659 : A r . m a t w r c .  S t t a f t  and ~ ~ ~ ~ ~ t ~ l t b ~  
Ye? - R i n g .  

5 .  RDSO/WAM4/118 Rep1  a c e m e n t  o f  f l e x i b l e  cont..c:t 
a s s e m b l y  b y  a  b r a i d e d  s h u n t  i n  
TAO-659 T R .  

6 .  RDSO/WAM4/158 M o d i f i c a t i o n  t o  n e g a t i v e  c o n n e c t i o n -  
l e a d  o f  comm. p o l e  c o i !  ( L e a d  N o .  
13) o n  TAO-659  T M .  

7 .  R.DSO/.UAR4/162 .. M o d i f i c a t i o n  t o  'L' c l a m p  o f  c o m . r ,  
. p o l e  o f  T A D  6 5 9  T . M .  W 

7 
>: U 

r : , b z ~  .*. ;;;.:i8.. ' '3<;RD:SOIWAM4/:1*64 ' . ,  . .:Ti::.'?reventi'on: o f  - s u 6 ~ e n . s d . o n ; ~ b r e a r : i , n ~  @7 ,, 
. , ! . < ~ '  

- . , ' ; - - , . ; . . .o i l  l e a k a g e  i n t o  i h e ~ . t a t ' o r . : . f r < a k .  
b . I 

' :go F R D - S O ~ W A  " 4 1  1 6 5  .. ;I .% .... "it,.;"" -.r. P r o v i s i o n  o f  t h r e . a d  1 o c k i n g .  ..r.omA 
, . . . 

.. . ;&?.:p;pound: on.  b o 1  t s l s c r e w s .  
- :, 
. - 

i.1 0: ;RDS~QJ.W:~,K~ 1.156 .:;>.,",.;i5'- . '~~?%6d. i - f ; ; i .e~dsupport  " p l a t e  :ass.e'mbl.y . f . r r .  
);.).. :..$?maiai:b.ol e:Gandd:-comy pole. ,  

'?. i 

. ~ ? ~ . ? ~ R : F x u . Y  k'k M4 / 1 6  8  i',.'-140disf3 e d  adju%t.mef&; ,shi.m a c d  ..~ 
.-. .<, -. ..i. " ... , :;. f. ~ i l < ~ ! ' ~ i t e ~ ' s h i m  for.$rornmu.tat: ina pr..$t? 4, 

, . 
c o r e  o f  i A 0  65q T '+c . t i on  N s t s r .  

:. ; ' > .  1 3 .  -RDS.O/WAM4/169 ' : .  I m p r o v e d  i n s u l a t  i , & . s c h e m e  f * I .  
:.:. , : i n t  p r r n : * n e c ' t o . ~ - z '  o'f- T A G - 6 5 P  T M .  



, . 1 .  i , l a .  RD-SO/UAfi4/174 . ~ 3 - m p r o v e d  i n t e r c o n n e c t o r ~ l a y o u . t  f o r  
:TAO-659 T r a c t i o n  M o t o r .  

. . I :. 2.5.. 'RDS.O'UAM41186 I " '  : .Nod i ' f i . sa t . i on .  t.o ' the  . p r o t e r l  i 5 n  
, . ."- snrk~?dz~im.i~n.-.~nd *ieid. a n d  

. , ;  . . . .-:,, .: .. 
,..  . . . .  . . ' ,... . . ':a'ir ..o:uCVe t +':of -mag.net  :;f . r.a.me . .LO f .' 1 A0 . 

., ., ~*.% .. ,.\ :. $ I  . . € 5 9 - T r a c t  i o n  - M o t o r .  . , ~ ,  

/. i .. . 
1 6 . .  RDSO/WAM4/1.88 

. 2:. 
. . ' . A d o p t i o n  o f  forged!::a'rmatur.e 'head .ern 
,... ., ? , . .<':the . .. a r m a t u r e  s h a f t  bf TAO-659 T.H. . .  ; _. 

~. 

17. RDSO/WAM4/191 ' r  ,:,:Adoption o f  ~ e f l o n . : r i n g  i n  'l;i,e!.i o f -  
!. ..! ' : , ;Teflon b a n d  on t h e  e x p o s e : d i s u r f a c e  

... 
, . .,.... L . . 

U. 1 
,:;:;;of V-cone o f  T r a c t i . o n  M o t o r .  . .  

.' , . fi 
: ? .  

, .  . . . .L 
. . : ~. , , . 1 

18. R D S O / W A M ~ / ~ ~ ~  :-:::. * I m p r o v e d  i n t e r c o n n e c t o r  l a y o u t  fo;  . ' ,  

.. *.=, .. ,. . . . 7 ,  
,;, . TAO-659 T r a c t i o n  M o t o r  w i t h  ..p o t t e d  .-: 

!. . 
. . 
: .. 4.  . 

S i n g l e  S e c t i o n  . f i e l d  C o i l ' s . "  
.. :. 

1 9 .  RDSO/WAM4/196 .:; : A d o p t i o n  o f  i m p r . n v r d  BHEL a s s e m b l y  
I ,: .*: ' on  T r a , c t i o n i . ~ o t q + - t y p h t * q - 6 5 3 c . . > w i t h "  

F l e x i b l e  L e a d  * : i r e s .  

2 0 .  RDSU/YdfiQ/19B I m p r o v e m e n t  i n  t h e  d e s i g n  o f  
A r m a t u r e  S h a f t  o f  TAO-659 T r a c t i o n  
M o t o r .  
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D i s t r i b u t i o n  as p e r  l i s t  enczosed 

Sub : Amendment t o  Technica l  s p e c i f i c a t i o n  o f  t r a c t i o n  motor 
type  TAO 659 having r o l l e r  suspension b s a r i n g  assembly. 

~ e f  : 8DSO's S p e c i f i c ~ t i ~ n  No. S T E C / S - ~ / ~ O O ~  S e p t f 9 7 ,  
c i r c u l a t e d  to a l l  Zonal ~ l y s  G; h i l v a y  Bca rd  v i d e  this 

. . .  o f f i c e  l e t t e r  o f  even nupber8. D t .  31.1'2.97 

Th? few c l a u s e s  of t h e  above 3DSO s p w i f i c a t i o n  u n d ~ r  r e f e rpnce  
h.avive been modified a e  f a l l o v ~ s  : . . 

. 1.  ' Clause  -.---... 3 . 1 0 3  (page No. 1 7 )  - C~srbon Brush D r a w i n <  - -- -" -,---- ---- 
. j. Follow FBSOfs Drg. 110. EL.BS.OO?(I:IOD) A l t  2  i n  p l a c e  of A l t .  1 .  

2. C l w s e  3.12.1   age 10) - Termical  Box -.------- --- 
I 

Clause.  3.15.1 ( ? a ~ e  18)  - ?Jotor aeigtt;_ 
. . w: 

- 3. . -we-- - -.- ----a 
, r . 4  
CJ m 2 n d  tl 3 r d  Line D e l e t e  a x l e  suppor t  b e a r i n g  s h a l l s  & arilekarhgca, 

Bead t h e  r e v i s e d  . m a t t e r  as fol lows : . G 
1 "The t o t a l  weight  of t h e  motor i nc lud ing  p i n i o n ,  g e a r ,  gea r  c a s e  , 

Ltube a n d  s u s p ? n s i o ~ a s s e r ~ b l y  i s  ~ r e s e c t l y  2800 Kgs. 

,- 
~ ~ ~ L I S P  3.16-0 (pane 19) 4. ----- 

Read t h e  heading as fo l lows  : 

"Nodif ied  Gearcase assembly/Gear wheel i n  l i e u  o f  modified 
ge:w case  ass nmbly. 

. . 

contd  ... 2/- 



Add t h i s  c l a u s e  

. . "The modified gea r  wheel s h a l l  be procured a s  p e r  RDSO Drg. 
No.SICDIt 4455 Pc 4456 f o r  62 t e e t h  scd 58 t e e t h  r e s p e c t i v e l y .  

- h5ax - Dimensions ----.-.-. o f  covered ---...- conductor  ..------- ( ~ a ~ 2 7 )  

- Pollolv 3.03 x 8.23 mm i n  p lace  of 3.097 x 8.337 mm 

- ~ n t e r i a y e r  V a r n i s h  ( ? a m  

Beed; t h e  m t t e r  as fo l lows  : 

u41sthom S I  4 0 ~  o r  Net roare  140 C V a r n i s h  . . 

C l a s e  6 - F i e l d  C o i l s  (?age 29) 

Ground I n s u l a t i o n  (page 29 2 3 1  -- -- -. 

a )  - Kapton t ape  - 

5 i z e  0.05 mm th ic l r  x 20 mm wide i r ;  p l z e  o f  0.05 mm t h i c k  x 
25 mm wideb 

b )  - Sodium t r g z t e d  PTFE t ape  -.----- 
S i z e  0.938 mm t h i c k  x 19 mrn wide i r !  p l ace  o f  0.05 mm t h i c k  
x 13 mm wide. 

. . c )  - Glass backed Uniform mica taoe  ---------.---. -- 
I 

S i z s  0.13 mm t h i c k  x 20 mm wide i n  p l a c e  o f  0.13 mm t h i ck  x 
25 mm vride. 

. 

a) F i b r e  ~ 1 3 s ~  t a p e  ----- . S i z e  0.18 mm t h i c k  x 20 mm !vide i n  p l ace  o f  0.13 mm t h i c k  x 
20 mm wide .  

' 9 .  - . € 3 1 & a n c ~  a t  20 degree C o e r  c o i l  (+a ---- - -.---- - - 
Res i s t ance  o f  c o w  P o l e  c o i l  -- 
- Follovr 0.00078 ohms i n  p l a c e  of 0.000748 ohms 

contd.. . .3/- 
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Dele te  : D e t a i l s  o f  a x l e  bea r ing  p l a i n  s l w v e  type & a x l e  b e a r i n g  
oil 

Clause 1 3 1 i f e i ~ ( l ? ? ,  ~ -.---- - 
D ~ l e t e  : "Axle bea r ing  plain .sle.5.ve-~lxh.:b.earjr;rig cap 

Xead t h e  r e v i s e 8  ma t t e r  as fo l lows  : 

" l io tor  wi thout  &ease,  gez r  c a s e  a n d  suspension tube  assembly. 

7. --- tlnnexure D-I (page --- 37 & 3 a -  

S 3 e c i a l  ITaintemace ..- I n s t r u c t i o n  - 

Dele te  . : Following ShZs are not  appl ic 'abla /superseded p r e s e n t l y  
stfI/ 1, 4 1 ,  53 6 58 

add  : sE1I/ia6 -.- 

- 3onded rubber sz~ndwich mountirig f o r  nose suspension o f  
t r a c t i o n  motors. 

6.0 Annexure --- D-11 (?age 39 i. 4C)!, 

Modif icat ion Sheots  

Dele te  : Following 308 i f i cz t ion  Shee t s  a r e  not app l i cab le / supe r seded  
p re sen t ly .  
! ~ /90 ,  1189 158, 169 2 174 

h 

G y m .  c.3 0 Y 

( R.K.Kulshrestha ) <O 
f o r  D i r e c t o r  ~ e n e r a l / ~ l z c t .  c 

* i  



Nznak Nagar , Luc k r ~ o ~ i - 1 1  
Dated:  . lo .  1 9 9 8  

D i s t r i b u t i o n  2s p t r  l i s t  eilclosc,d. . 

Sub :- A r n e n h ~ n t  t c  T ~ c h n i c a l  Spaca .  o f  
l r s c t  i o n  :,lot o r  t y p e  TA0659 hav ing  
i'311-r s u s p u n s i o n  b e a r i n g  sssarnbly .  

B e f .  :- RD6O1s Gpacn. ,Jo.SPSC/d-7/20 of S s p t .  ' 37 
c i r c u i e t e d  t o  a l l  z o n a l  railways eiid 
A e i i v a y  Bosrd  v i d c  t h i s  o f f i c e .  Le t t ? ;  of 
evzii nunbar  Cz tad  31.12.1937. 

Th:- f s w  c l z u s e s  cf t h 5  above s p t - : C l f i c z t i ~ i ; .  
u n < ? r  reference h2ve ba~.;; naG.ifird. 2s f o l l o w s  :- <.. 

1. -- A;<;idXJiiE D - I  ( P z g s  37 ti 3 9  - 

Add - S?.II/TM/0205-98 (REV.-0)  
P ~ 3 c r d u r z  f o r  t i c h t e n i n g  of  a x l ~  c e p  - - 
f l x a t i o i l  b o l t s  of  t r a c t i o n  uiotoi' typt: 
Tk0653. 



Bo.~L/3.2.5 Dated 28.6e99 

Distribution as per encloeed list 

Subr A m a d m a r t  to  Technical specification of traction 
motor type TA0-659 having r o l l e r  euspension 
bearing a r m  gemen f .  

Ref t DSO Specific.ation HO.SPEC/G-?/~~ o f  Sept @97 
circulated t o  all Zonal Rlya and Rly. Board 
vide thin office l e t t e r  o f  even number dt.3?,.12.970 

. - .*. 

The few claaeee o f  t h e  above EDSO,qfpecifimtia~r:..U c~~,+.,~.,.x.y2~~F +?. .~,, c~.~~.ytij:::.~j:~G:~~r;~ d e r  I , - 
reference have beeu modiffad as followst . . 

. ..,. 

~. 

1. Chanter I11 ~ e t a i l s d  B a ~ p .  S~ec i f i ca t i on  
. . 

Clause 3.5.0 ~ t * d a r d '  sDecif icat ion,  rating c w e e  &2 CahXaktion 
~. . . 

Clause 3.5.1 .,;;. :.q; :+ ..'.. 
, . '  ~. 

. . ,  . . . .:: ' .  . . . .I . . . . .  ~. . . 
Bead' IgCe & -8 as fallows: 

- IEC 216-1, 1990, 4 t h  E d i t i o n  - IIK: 349-1991, 2nd edition - IEC 505-f975, l e t  edition and i ts  d r a f t  supplement. - IBC 563-1976, 1 s t  edition 4 - IEC 356-1971, ? s t  edition 2 - IEEE-11-1980 C.3 - IEXIS;304-1977 Q - IEB-429-1994 i 

Clause 3.10.0 Brush  Gear 

Clause 3.1C.1 

Bead IS a6 followe: 

"IS 305-1981, 2nd Revisions Reaffirmed 1991". 

"IS 1458-1965 (bv ieed)  , Amendment 4, Reaff Inned 1991" 

Clauee 3.19.0 &nn ture bearing . 
Chuee 3.19.2 

Bead the IS0 aa followe: 

.. . .2/7 .. . ,>., :&,<<. , ,. ..<, , ,..,. . ..>, .3+a.&e.?7~*i. i;' 



Clause 3-20-0 Shaft 

Clauae 3.20.1 Shaft usterial 

2. l n n e r w  C 

Trect ton Motmr TAO 659 Date 

lsmafure 

Clause 2 

Main Lamtratioa 

Bead ' I S i  a8 r01hr  
n1S6648-1994 Foruah Beviaion" 

R l d  Lamin atim 

Bead 'IS' ae fol-t 
. . _ L  

. . 
"1s 51  ~ 1 9 9 4 ~ " ' F o u ~  Revisionn. 

Bead I S  se follow 

'IS 3003 P& 1 'j977, Amendment I ,  Reaffirmed 1991 
Read IS-3003 Part  2 as IS 13584-92 
Bead IS-3003 Parts 3 4 as 15-13466-92 

l e d  arranpAlpent o f  terminal box wsemblg (RDSO Brg.30. 
4414) 

Bead r IS a8 follows 

- Folloa IS 2062-1992, Fourth qwie ioa .  Amendment 1 
in place of IS 226-1975. - IS 1570-1961. hendnent  5, B e a f f i m d  1993 

- IS 1367 Part 1-7980 2nd Revision, Reaffirmed 1991 - IS 3063 - 1994, Second Revision 
- IS 1364 kart 1, t992, Third ~ e v i s l c k ~  
- IS 1079-1994, Fourth revision 

l m w m  Sleeve (BTLSO Dra. KO. SKgL 44161 

Read ra as follous - 



. e x  : 053-2324 RDSO-lh: 
*/Fax : 91-522-358500 

I -  n : m ' m  
':legram : 'KA ILMANAK' ,  Lucknow 
F % R / ~ e l c  : 451200 (PBX)  

4501 15 (DID) 

~ r n ~ 3 a 7 r n ~  
-2260 l l 

Govcrnmcn~ of  India-Ministy oiKailways 
Research Designs 6: Slandards Organisation 

LUCKNOW - 22601 1 

No.EIJ3.2.5 Dated: 29.9.99 

Amendment No.4 

Sub: Amcndmcnt to Technical spccficatifm of W o n  motor type 
TAM59 having r o b  suspension bearing mmgement. 

Ref: -0 Specification NO.SPEUE-~I~O of Scpt'97 circulated to 
all Zonal Railways & Railway Board vide thi~ office letter of 
even number a31.12.97. 

.... 
The few clauscs of the above, RDSO specification under reference 

have been modified as follows:- 

Chapter -III Detailed &g.sDedfication. 

(I ). Clause 3.3, General-Mechanical and dause 3 . 2 0 . 0 m  . 
c l aw  3.3.8 -(Page No.8) 

and 

Follow RDSO Drawing No. SKEL 4415 Alt  1 in place of Drg No. C3 
SKEL 4415 Ah0 C, 

(0 - 
4. 

(iir Clause 3.17 .O Me suDrwrt (suswnsion) bearing (Pme ~0.19)  , 

Clause 3.17.1 1 

General Arranvemcnt of motor suspension unit for taction motor 
tvDe TA0-659. 

Follow RDSO Drawing No. SKELASIO in place of Drg No.--4421. 

(R. K ~ulahrestha) 
for Director General/Elect 


