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INTRODUCTION 

SCOPE 

T h i s  manual  c o v e r s  t h e  i n s t a l l a t i o n ,  o p e r a t i n g ,  and ma in tenance  
i n s t r u ' c t i o n s  f o r  t h e  Winpower l i n e  o f  t w o  b e a r i n g  AC g e n e r a t o r s  
f o r  overhead i r r i g a t i o n  systems.  I n c l u d e d  as  a  p a r t  o f  t h i s  manual  
i s  a  p a r t s  l i s t  and a  w i r i n g  d iag ram c o v e r i n g  t h e  p a r t i c u l a r  model  
you have purchased.  

GENERAL 

The g e n e r a t o r s  c o v e r e d  by t h i s  manual  a r e  o f  t h e  f o o t  mounted, t w o  
b e a r i n g  t y p e .  A l l  g e n e r a t o r s  a r e  t h o r o u g h l y  t e s t e d  a t  t h e  f a c t o r y .  
The g e n e r a t o r s  s h o u l d  be i n s p e c t e d  on d e l i v e r y  f o r  e v i d e n c e  o f  
p o s s i b l e  s h i p p i n g  damage. I f  damage has  o c c u r r e d  a  n o t a t i o n  s h o u l d  
be made on t h e  f r e i g h t  b i l l  and a  c l a i m  s h o u l d  be f i l e d  i f  necessa ry .  
I f  t h e  damage appea rs  t o  be o f  a  m a j o r  n a t u r e ,  t h e  g e n e r a t o r  s h o u l d  
n o t  be o p e r a t e d  u n t i l  t h e  f a u l t  has been c o r r e c t e d .  The w a r r a n t y  
r e g i s t r a t i o n  c a r d  i s  t o  be p r o m p t l y  f i l l e d  i n  and m a i l e d .  The 
g u a r a n t e e  i s  v o i d  u n l e s s  t h e  c a r d  i s  r e t u r n e d .  

The model  number and t h e  s e r i a l  number o f  t h e  s e t  must be g i v e n  when 
c o n t a c t i n g  t h e  d e a l e r  o r  t h e  f a c t o r y .  

GENERATOR DESCRIPTION 

The g e n e r a t o r  i s  a  b r u s h l e s s ,  r e v o l v i n g  f i e l d  g e n e r a t o r .  The e x c i t e r  
i s  a  r o t a t i n g  a r m a t u r e  t y p e  AC g e n e r a t o r  whose o u t p u t  i s  r e c t i f i e d  
and f e d  i n t o  t h e  r e v o l v i n g  f i e l d  o f  t h e  ma in  g e n e r a t o r .  The f i e l d  
o f  t h e  e x c i t e r  i s  e x c i t e d  f r o m  t h e  o u t p u t  o f  t h e  ma in  g e n e r a t o r  t h r u  
a  choke and r e c t i f i e r ,  as  shown i n  s i m p l i f i e d  form be low  i n  F i g u r e  1. 

EXC. 

As can  be seen, t h a t  t h e r e  i s  a l s o  c u r r e n t  feedback.  T h i s  c u r r e n t  
feedback i s  n o t  o n l y  l o a d  s e n s i t i v e  b u t  a l s o  power f a c t o r  s e n s i t i v e .  

The g e n e r a t o r  i s  a  3 l e a d  g e n e r a t o r  and i s  n o t  r e c o n n e c t a b l e .  As 
s h i p p e d  f r om t h e  f a c t o r y  i t  i s  connec ted  f o r  120/240 v o l t s .  Sealed,  
p r e l u b r i c a t e d  b a l l  b e a r i n g s  a r e  used. The f a n  i s  a t  t h e  d r i v e  end 
o f  t h e  g e n e r a t o r  and t h e  a i - r  i s  a l s o  e x h a u s t e d  t h e r e .  

The e x c i t a t i o n  components, r e c t i f i e r ,  choke and t r a n s f o r m e r  a r e  
mounted i n t e r n a l l y  t o  t h e  s t a t o r  hous ing .  



INSTALLATION 

MECHANICAL 

Turn t h e  r o t o r  by hand t o  make c e r t a i n  t h a t  i t  t u r n s  f r e e l y .  The 
g e n e r a t o r  should  be l o c a t e d  i n  a  w e l l  v e n t i l a t e d  a r e a  f r e e  from 
fumes and e x c e s s i v e  d u s t .  I f  d i r e c t  connec ted ,  good a l ignment  i s  
of utmost impor tance  even though t h e  c o u p l i n g  i s  of t h e  f l e x i b l e  
type .  I n s t a l l  s h i m s  under  t h e  g e n e r a t o r  o r  prime mover f e e t  i f  
n e c e s s a r y  t o  p r o p e r l y  a l i g n  t h e  g e n e r a t o r  w i t h  t h e  prime mover. 
I f  b e l t  d r i v e n ,  t h e  b e l t s  and p u l l e y s  m u s t  be of s u f f i c i e n t  s i z e  
t o  meet t h e  t o r q u e  requ i rement s .  I f  V b e l t s  a r e  used i t  i s  no t  
n e c e s s a r y  t o  p u l l  them e x t r e m e l y  t i g h t .  They should  be t i g h t e n e d  
s u f f i c i e n t l y  t o  t a k e  ou t  t h e '  s l a c k .  B e l t s  should  be k e p t  c l e a n  
and f r e e  of o i l .  Wipe b e l t s  w i t h  a  d r y  c l o t h  t o  c l e a n .  

ELECTRICAL 

The g e n e r a t o r  frame i s  t o  be grounded e i t h e r  by a  grounding s t a k e  
o r  r e l i a b l y  grounded t o  o t h e r  grounded components of t h e  system 
w i t h  a  w i r e  t h a t  i s  a t  l e a s t  t h e  same s i z e  conduc to r  a s  t h e  l o a d  
l e a d s .  Sc rape  c o n t a c t  s u r f a c e s  c l e a n  t o  make a  good e l e c t r i c a l  
connec t ion .  

Connect ion  i n s t r u c t i o n s  a r e  g iven  i n  t h e  diagram s u p p l i e d  w i t h  
t h i s  g e n e r a t o r  manual. A l l  c o n n e c t i o n s  t o  o t h e r  components and 
t o  t h e  power supp ly  shou ld  be i n  accordance  w i t h  t h e  l o c a l  reg-  
u l a t i o n s ,  and t h e  code r e q u i r e m e n t s  of t h e  N a t i o n a l  E l e c t r i c  Code. 

OPERATION 

A f t e r  t h e  c o n n e c t i o n s  have been c o r r e c t l y  made t h e r e  a r e  no a d j u s t -  
ments n e c e s s a r y  b e f o r e  o p e r a t i n g .  

The f i r s t  t h i n g  t o  check f o r  a f t e r  t h e  g e n e r a t o r  i s  runn ing  i s  t o  
d e t e r m i n e  t h e  c o r r e c t n e s s  of  t h e  phase r o t a t i o n  by runn ing  one of  
t h e  3 phase i n d u c t i o n  motors  t h a t  i s  t o  be powered by t h e  g e n e r a t o r .  
I f  t h e  i n d u c t i o n  motor r o t a t e s  t h e  wrong way r e v e r s e  any two gen- 
e r a t o r  l e a d s  ( e x c e p t  n e u t r a l  i f  u sed)  and t h e n  check r o t a t i o n  a g a i n .  

The g e n e r a t o r  i s  i n h e r e n t l y  r e g u l a t e d  and no a d j u s t m e n t s  a r e  n e c e s s a r y  
d u r i n g  o p e r a t i o n .  

MAINTENANCE 

C L E A N I N G  

Remove a l l  a c c u m u l a t i o n s  from t h e  e x t e r i o r  of t h e  g e n e r a t o r .  Use 
low p r e s s u r e  compressed a i r  t o  blow d i r t  and d u s t  ou t  of t h e  i n t e r i o r  
of t h e  g e n e r a t o r .  T h i s  c l e a n i n g  o p e r a t i o n  should  be done e v e r y  250 
o p e r a t i n g  hours .  



INSPECTION 

I n s p e c t i o n  should  be performed e v e r y  1000 o p e r a t i n g  hours .  The 
b e a r i n g  b r a c k e t  a t  t h e  end o p p o s i t e  t h e  d r i v e  shou ld  be p u l l e d  
o f f .  Check f o r  l o o s e l y  mounted components, damaged i n s u l a t i o n ,  
and l o o s e  w i r e s .  

LUBRICAT1,ON 

No l u b r i c a t i o n  i s  n e c e s s a r y .  Replace b e a r i n g s  e v e r y  5 y e a r s .  

No o u t p u t  voltalge 

TROUBLE SHOOTING CHART 

Low o u t p u t  v o l t a g e  
a t  no l o a d  

TROUBLE 

Excess ive  n o i s e  

D e f e c t i v e  d i o d e  i n  
r e c t i f i e r  b r i d g e s  
( s e e  i n s t r u c t i o n s  f o r  
t e s t i n g  r e c t i f i e r  
b r i d g e s )  

CAUSE 

Open c i r c u i t  
( s e e  i n s t r u c t i o n s  f o r  

check ing  f o r  open 
c i r c u i t  

REMEDY 

S h o r t e d  g e n e r a t o r  
s t a t o r  o r  e x c i t e r  
a r m a t u r e  

Loss of  r e s i d u a l  
magnet i s m  

G e n e r a t o r  speed t o o  
low 

Low prime mover speed 

D e f e c t i v e  d i o d e  i n  
r o t a t ' i n g  r e c t i f i e r  
b r i d g e  assembly ( s e e  
i n s t r u c t i o n s  f o r  t e s t -  
i n g  r e c t i f i e r s  

Worn o r  damaged 
b e a r i n g  

Armature rubb ing  on 
1 f i e l d  p o l e  

Replace r e c t i f i e r  
a s s e m b l i e s  

Check w i r i n g  

Replace s t a t o r  o r  
r o t o r  

See i n s t r u c t i o n s  
f o r  r e s t o r i n g  
r e s i d u a l  magnetism 

A d j u s t  prime mover 
speed t o  c o r r e c t  
v a l u e  

A d j u s t  prime mover 
speed t o  c o r r e c t  
v a l u e  

Replace r e c t i f i e r  
assembly 

Replace b e a r i n g  

T i g h t e n  f i e l d  p o l e  
b o l t s  



TESTING RECTIFIER ASSEMBLIES 

PROCEDURE 

I t  i s  necessa ry  t o  remove t h e  b e a r i n g  b r a c k e t  a t  t h e  end o p p o s i t e  
t h e  d r i v e  t o  make t h e  r e c t i f i e r  a s s e m b l i e s  a c c e s s i b l e .  

The e x c i t e r  r e c t i f i e r  (NO. 10  on dwg.IE-11553 ) i s  a  s i n g l e  phase 
b r i d g e .  Remove t h e  l e a d  .from t h e  p o s i t i v e  t e r m i n a l  and one o f  
t h e  l e a d s  g o i n g  t o  an AC t e r m i n a l  o f  t h e  b r i d g e .  Check t h e  
r e s i s t a n c e  i n  b o t h  d i r e c t i o n s  f r om t h e  DC t e r m i n a l  t o  each o f  
r e c t i f i e r  A C \ t e r m i n a l s  w i t h  an ohmmeter. One d i r e c t i o n  s h o u l d  
g i v e  a  l o w  r e s i s t a n c e  v a l u e  (25  ohms o r  l e s s ) ,  and t h e  o t h e r  
d i r e c t i o n  s h o u l d  g i v e  a  v e r y  h i g h  o r  an i n f i n i t y  r e a d i n g .  Repeat 
t h e  t e s t  f r om t h e  n e g a t i v e  t e r m i n a l  t o  each o f  t h e  AC t e r m i n a l s  
o f  t h e  r e c t i f i e r  b r i d g e .  

A s h o r t e d  d i o d e  w i l l  g i v e  a l o w  r e s i s t a n c e  r e a d i n g  i n  b o t h  d i r -  
e c t i o n s .  An o p e n ' d i o d e  w i l l  g i v e  a  h i g h  o r  i n f i n i t e  r e a d i n g  i n  
b o t h  d i r e c t i o n s .  

F i g u r e  2 

The r o t a t i n g  r e c t i f i e r s  (NO. 10 on dwg. IE-11553 ) a r e  t w o  s i n g l e  phase 
b r i d g e s .  T h e i r  t e r m i n a l  l o c a t i o n s  a r e  as  shown on F i g u r e  3. 

F i g u r e  3 

Remove t h e  l e a d  f r o m  t h e  p o s i t i v e  t e r m i n a l s .  P l a c e  an ohm m e t e r  
a c r o s s  t h e  p o s i t i v e  t e r m i n a l  and each o f  t h e  AC t e r m i n a l s ,  and 
t h e n  r e v e r s e  t h e  l e a d s  and r e p e a t .  Do t h e  same f o r  t h e  n e g a t i v e  
t e r m i n a l  and each o f  t h e  AC t e r m i n a l s .  The re  s h o u l d  be a l o w  
r e a d i n g  i n  one d i r e c t i o n  (25  Ohms o r  l e s s )  and an i n f i n i t e  o r  
v e r y  h i g h  r e a d i n g  i n  t h e  o p p o s i t e  d i r e c t i o n .  A  l o w  r e a d i n g  i n  b o t h  
d i r e c t i o n s  shows a  s h o r t e d  b r i d g e .  Repeat  on second b r i d g e .  

RESTORING RESIDUAL MAGNETISM 

PROCEDURE 

I f  a  machine has had t h e  r o t o r  removed i t  maybe n e c e s s a r y  t o  
r e s t o r e  i t s  r e s i d u a l  magnetism. I f  t h e  r o t o r  i s  i n  p o s i t i o n  and 
t h e  b e a r i n g  b r a c k e t  a t  t h e  end o p p o s i t e  t h e  d r i v e  i s  n o t  i n  p o s i t i o n ,  



PROCEDURE (con ' t) 

t h e  f i e l d  maybe f l a s h e d  by  p l a c i n g  115 v o l t s  AC a c r o s s  t h e  AC 
t e r m i n a l s  o f  t h e  s i n g l e  phase b r i d g e  (NO. 10  on dwg. IE-11553). 
If t h e  machine i s  assembled, a p p l y  230 v o l t s  AC a c r o s s  t h e  b l u e  
and y e l l o w  l e a d s .  I t  w i l l  be necessary  t o  d i s c o n n e c t  e i t h e r  t h e  
y e l l o w  o r  b l u e  l e a d  f rom t h e  o t h e r  w i r e s  connected  t o  i t  b e f o r e  
a p p l y i n g  t h e  230 v o l t s .  

CHECKING FOR OPEN CIRCUITS 

PROCEDURE 

Open t h e  t e r m i n a l  box on the .  s i d e  o f  t h e  g e n e r a t o r .  Then 
remove t h e  e x c i t e r  f i e l d  l e a d s  f rom t h e  b r i d g e .  Check f o r  an open 
c i r c u i t  i n  t h e  e x c i t e r  f i e l d .  With t h e  e x c i t e r  f i e l d  l e a d s  s t i l l  
removed from ' t he  b r i d g e ,  and w i t h  t h e  b l u e  l e a d  d i s c o n n e c t e d  f rom 
i t s  c o n n e c t i o n  on t h e  o u t s i d e  o f  t h e  genera to r ,  check f o r  c o n t i n u i t y  
between t h e  b l u e  and y e l l o w  lead .  
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