


INTRODUCTION 

T h i s  manuo l  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  a i r - c o o l e d  g e n e r a t o r  s e t s ,  
I n c l u d e d  a s  o  p o r t  o f  t h i s  manua l  i s  a  p a r t s  l i s t  and w i r i n g  
d i a g r a m  c o v e r i n g  t h e  p a r t i c u l a r  m o d e l  y o u  hove  purchased.  The 
e n g i n e  manufacturer's manuol  i s  a l s o  f u r n i s h e d  w i t h  t h e  s e t  and 
g i v e s  t h e  n e c e s s a r y  o p e r a t i n g  and  ma in tenance  i n f o r m a t i o n  f o r  t h e  
eng ine .  

GENERAL 

The e n g i n e  g e n e r o t o r  s e t s  c o v e r e d  b y  t h i s  manuo l  a r e  o f  t h e  s i n g l e  
b e a r i n g  t y p e .  The r o t a t i n g  member o f  t h e  g e n e r a t o r  i s  mounted o n  
o  t o p e r e d  e x t e n s i o n  o f  t h e  e n g i n e  c r a n k s h a f t  e x c e p t  on t h o s e  w h i c h  
hove o  f l e x i b l e  d i s c  c o u p l i n g  c o n n e c t i n g  t h e  r o t a t i n g  g e n e r a t o r  
member and  t h e  e n g i n e  s h a f t .  

A l l  s e t s  hove  been 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 n e c e s s a r y  
e n g i n e  speed a d j u s t m e n t s  hove been  mode. .The s e t  h a s  b e e n ' t e s t e d  
w i t h  t h e  g r a d e  o f  f u e l  s p e c i f i e d  b y  t h e  m o n u f o c t u r e r .  

The s e t  s h o u l d  be  c a r e f u l l y  i n s p e c t e d  o n  d e l i v e r y  f a 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 h a s  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  y o u  s h o u l d  f i l e  a  c l a i m  i f  necessary.  
I f  t h e  damage a p p e a r s  t o  be o f  o  m a j o r  na tu re ,  t h e  s e t  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 mode l  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 .  

ELECTRICAL DESCRIPTION 

T h e r e  a r e  b a s i c a l l y  t w o  t y p e s  o f  g e n e r a t o r s  u s e d  i n  t h e  Winpower l i n e  
o f  a i r - c o o l e d  e n g i n e  g e n e r a t o r  s e t s .  They o r e  r e v o l v i n g  a r m a t u r e  and 
r e v o l v i n g  f i e l d .  

The e x c i t a t i o n  sys tem f o r  t h e  r e v o l v i n g  a r m a t u r e  t y p e  g e n e r o t o r s  maybe 
e i t h e r  s t a t i c  o r  commuta to r  t y p e .  The e x c i t a t i o n  sys tem f o r  t h e  r e v o l v  
i n g  f i e l d  t y p e  g e n e r a t o r  i s  s t a t i c .  

The s t a t i c ,  o r  e l e c t r o n i c  e x c i t a t i o n  system, u s e s  r e c t i f i e r s  t o  change 
p a r t  o f  t h e  o u t p u t  o f  t h e  AC g e n e r a t o r  t o  DC f o r  e x c i t o t i o n  o f  t h e  
f i e l d .  On most models u s i n g  s t a t i c  e x c i t a t i o n  t h i s  system i s  ex tended  
s t i l l  f u r t h e r  by u s i n g  c u r r e n t  f e e d b a c k  t h r u  r e c t i f i e r s  i n  o r d e r  t o  
o b t a i n  i n c r e a s i n g  f i e l d  s t r e n g t h  w i t h  l o a d  i n c r e a s e  t o  g i v e  b e t t e r  
v o l t a g e  r e g u l a t i o n .  



The c o m m ~ t o t o r  t y p e  e x c i t a t i o n  system i s  used when i t  i s  d e s i r e d  t o  
c ronk t h e  engine t h r u  t h e  genera tor .  There i s  a  DC w ind ing  on the  /-', 
armature  i n  a d d i t i o n  t o  AC winding, t hus  g i v i n g  o  common magnet ic 
c i r c u i t  f o r  bo th  w ind ings6 

The g e n e r a t o r  i s  e i t h e r  2  po le  o r  4  p o l e  depending upon t h e  speed i t  
i s  d r i v e n  a t .  I t  i s  2  p o l e  f o r  3600 RPM and 3000 RPM, and 4 po le  f o r  
1800 RPM and 1500 RPM. 

The T o t a l  Power f e a t u r e  i s  used on some 120/240 v o l t  p o r t o b l e  s i n g l e  
phase gene ra to rs  where 90% o f  t h e  f u l l  KW r a t i n g  o f  t h e  s e t  maybe token 
from one o f  t he  1 2 0  v o l t  legs .  

INSTALLATION 

NOTE - 
I f  y o u r  s e t  i s  o  p o r t o b l e  un i t ,  these i n s t a l l a t i o n  i n s t r u c t i o n s  do 
n o t  a p p l y  except  f o r  l o a d  connect ions,  g round ing and w i r e  s i ze .  

Check l o c a l  and s t a t e  r e g u l a t i o n s  f o r  i n s t a l l a t i o n  o f  engine gene ra to r  
sets.  

GENERAL 

There a r e  two p r ime  requ i rements  i n  t h e  i n s t a l l a t i o n  o f  on a i r - c o o l e d  
eng ine g e n e r a t o r  se t .  They are:  

1. Adequate c o o l i n g  a i r  f o r  t h e  engine. 
2. Proper  d i scha rge  o f  exhaust  gas. 

Other  f a c t o r s  o f  impo r tance  are:  
1. L o c a t i o n  
2. Mount ing  
3. F u e l  connec t i on  
4. Load connec t i on  

LOCATION 

The p l a n t  shou ld  be l o c a t e d  i n  an atmosphere t h a t  i s  f r e e  f rom excess ive  
dust,  w ind blown p a r t i c l e s ,  excess ive  h i g h  and/or l o w  temperature, and 
c o r r o s i v e  fumes. A l lowance must be made f o r  a  minimum o f  a  two f o o t  
c l ea rance  around t h e  p l a n t  f o r  s e r v i c e  a c c e s s i b i l i t y .  

MOUNTING 

A  permanent ly  i n s t a l l e d  engine g e n e r a t o r  s e t  shou ld  be p o u n t e d  on 
a  base, p r e f e r a b l y  concre te ,  w i t h  t h e  mount ing b o l t s  be ing embedded 
i n . t h e  c o n c r e t e  base. A l l  3600 RPM u n i t s  a re  f u r n i s h e d  w i t h  s p r i n g  
v i b r a t i o n  i s o l a t o r s .  They can be used f o r  permanent ly  mount ing t o  
a  base as shown i n  F i g u r e  1. 
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MOUNTING ( C o n t ' d )  

3.7 K W  s e t s  and h i g h e r  a t  1800  RPM o r e  mounted on a  r i g i d  s k i d .  F o r  
permanent i n s t a l l a t i o n s  i t  i s  a d v i s a b l e  t o  b o l t  t h e  s k i d  t o  t h e  f l o o r ,  
o r  base, w i t h  v i b r a t i o n  dompening pads p l a c e d  between t h e  s k i d  and 
f l o o r .  

COOLING AIR -- 
I t  i s  i m p e r a t i v e  t h a t  t h e  e n g i n e  have an adequa te  s u p p l y  o f  c o o l i n g  
a i r .  I f  t h e  u n i t  i s  i n s t a l l e d  i n s i d e  o  b u i l d i n g  o r  e n c l o s u r e ,  i t  
means t h a t  t h e r e  m u s t  be  a n  adequa te  a i r  i n l e t  and an  a d e q u a t e  a i r  
o u t l e t .  See F i g u r e  3 f o r  o  t y p i c a l  l o y o u t .  

The f o l l o w i n g  i s  o  s u g g e s t e d  f o r m u l a  f o r  use i n  d e t e r m i n i n g  t h e  
minimum s i z e  o f  t h e  a i r  i n l e t  and a i r  o u t l e t :  

S i z e  i n  sq. f t .  = 0.5 + (0.5 x  K W )  
S i z e  i n  sq. ft. = 1.25 (0.5 + (0.5 x  K W ) )  w i t h  l o u v e r s  

EXHAUST 

When t h e  u n i t  i s  i n s t a l l e d  i n s i d e  a  b u i l d i n g ,  means must  be  p r o v i d e d  
f o r  e x h a u s t i n g  t h e  p o i s o n o u s  gases f r o m  t h e  e n g i n e  e x h a u s t  system. 
I f  o  m u f f l e r  i s  used, t h e  p r e f e r a b l e  l o c a t i o n  i s  i n s i d e  t h e  b u i l d i n g .  
I f  t h e  e x h a u s t  p i p e  passes  t h r u  a  w a l l  w i t h  c o m b u s t i b l e  m a t e r i a l ,  i t  
must  be s h i e l d e d  b y  a  m e t a l  t h i m b l e .  See F i g u r e  2. The end o f  t h e  
e x h o u s t  p i p e  s h o u l d  be l o c a t e d  a  d i s t a n c e  away f r o m  t h e  a i r  i n l e t  t o  
t h e  engine.  Use a  f l e x i b l e  t u b i , n g  t o  c o n n e c t  t h e  e n g i n e  e x h o u s t  f i t -  
t i n g  t o  t h e  r i g i d  p i p e  o r  m u f f l e r .  

~ONNECTION - F u e l  

A l l  manuol i n d  e l e c t r i c  s t a r t s  hove i n t e g r a l  f u e l  t a n k s .  Remote s e t s  
a r e  equ ipped  w i t h  f u e l  pumps. The f u e l  pump i n l e t  i s  t o  be c o n n e c t e d  
t o  t h e  f u e l  s u p p l y  b y  means o f  a  f l e x i b l e  c o n n e c t i o n .  

~nderg;ound f u e l  t a n k s  o r e  r e q u i r e d  i n  some l o c a l i t i e s .  L o c o 1  
r e g u l a t i o n s  s h o u l d  be c h e c k e d  and t h o r o u g h l y  c o m p l i e d  w i t h .  

A  day  t a n k  (somet imes c a l l e d  p r i m i n g  t o n k )  i s  recommended f o r  o u t o -  
m a t i c ,  u n a t t e n d e d  s t a r t i n g  i n s t o l l a t i o n s .  

The day t o n k  i s  o  s m a l l  g r a v i t y  feed  t a n k  and must  hove  a  r e t u r n  l i n e  
t o  t h e  ma in  t a n k .  A  t y p i c a l  i n s t a l l a t i o n  i s  shown i n  F i g v r e  4. 
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F I G U R E  4 D I E S E L  F U E L  SYSTEM 



, L x  CONNECTIONS 

The means f o r  load connec t i on  v a r i e s  depending on o r d e r  requ i rements ,  
capac i ty ,  and type o f  use. . Receptac les  a r e  u s u a l l y  p rov ided  on models 
f o r  p o r t a b l e  use. Sets  f o r  permanent i n s t a l l a t i o n s  o r e  n o r m a l l y  
p rov ided  w i t h  te rmina ' l  s t r i p s  f o r  l o a d  connect ion.  permanent connec t i ons  
shou ld  be made by a  q u a l i f i e d  e l e c t r i c i a n  w i t h  f u l l  knowledge o f  code 
requirements.  

TYPICAL CONNECTIONS 208V 208V 

;;;v~ I ~ O V , ~  kEt 120v :q 
L~ N '-2 N 'I '-2 L3 

.120/240 V . 120/208 V 
SiCngle Phase Three Phase 

N  l eads  a re  grounded. R o t a t i o n  on 3 phase motors must be checked f o r  
c o r r e c t  r o t a t i o n  a f t e r  connect ing .  I f r o t a t i o n  i s  wrong, r e v e r s e  two 
o f . t h e  i n p u t  leads t o  t h e  motor. 

The g e n e r a t o r  frame must be grounded t o  a  grounding s take  d r i v e n  i n t o  
mo is t  e a r t h  o r  .to a  wa te r  pipe. 

BATTERY 

If t h e  s e t  i s  a  e l e c t r i c  o r  remote s t a r t  set, a  1 2  v o l t  b a t t e r y  o f  - 
a t  l e a s t  70 ampere hours, o r  2 s i x  v o l t  b a t t e r i e s  o f  a t  l e a s t  70  
ympere hours  each, shou ld  be used. Observe c o r r e c t  p o l a r i t i e s  i n  
.akin9 t h e  connect ions.  

ELECTRIC AND REMOTE START 

E l e c t r i c  and remote s t a r t  s e t s  have two d i f f e r e n t  types o f  s t a r t i n g .  
They a,re: 

1. A DC w ind ing  i n  t h e  armature  o f  t h e  AC gene ra to r  
enables t h e  g e n e r a t o r  t o  be used as an e l e c t r i c  
motor f o r  t h e  purpose o f  c rank ing  t h e  engine. 

2. The engine i s  equipped w i t h  a  s t a r t i n g  motor. E l e c t r i c  
s t a r t  models con be s t a r t e d  and stopped a t  t h e  se t .  
Remote s t o r t  can be s t a r t e d  and stopped a t  t h e  s e t  o r  
a t  a  remote l o c a t i o n .  There must be some i n d i c a t i o n  
o f  engine s t a r t i n g  a t  t h e  remote l o c a t i o n  so t h a t  t h e  
s n e r g i z o t i o n  o f  t he  c r a n k i n g  c i r c u i t  maybe manual ly  
terminated. Re fe r  t o  t h e  w i r i n g  d iagram f o r  t h e  
connect ion  o f  t h e  remote swi tch .  



BATTERY CHARGING , ' ', 

A l l  e l e c t r i c  ond remote  s t a r t  u n i t s  have a  source o f  power f o r  b a t t e r y  
chorg ing.  U n i t s  wh i ch  crank o f f  t h e  moin gene ra to r  u t i l i z e  t h e  DC 
w i n d i n g  on t h e  g e n e r a t o r  as t h e  source f o r  cha rg ing  t h e  ba t te ry .  U n i t s  
wh ich  have a  sepa ra te  s t a r t i n g  motor  a r e  charged from a  r e c t i f i e d  o u t -  
p u t  o f  t h e  moin gene ra to r .  A  r e s i s t o r  i s  g e n e r a l l y  used i n  t h e  b a t t e r y  
c h a r g i n g  c i r c u i t .  

WIRE SIZE -- 
Wire S i z e  Maximum Amperes Vo l toge Drop Per 100 Ft .  

A t  Max. Amps 
4  105 2.6 
6  80 3.2 
8  5 5  3.42 

1 0  40 4.0 
1 2  25 4.0 
1 4  20 6.4 

As con be seen f rom obove, a  w i r e  s i z e  chosen on c u r r e n t . c o r r y i n g  
a b i l i t y  o n l y  can g i v e  a  h i g h  l i n e  d rop  i f  t h e  l e n g t h  i s  long. The 
v o l t o g e  d r o p  f i g u r e s  g iven above i s  f o r  a  s i n g l e  100 f o o t  conductor,  
wh ich  would be t h e  some as two 50 f o o t  l e n g t h s  i n  se r i es .  There fore ,  
t h e  v o l t o g e  d rops  g i v e n  obove o r e  *ha t  you w i l l  hove when you o r e  
c a r r y i n g  maximum amperes a t  a d i s t a n c e  o f  50 f e e t  f rom t h e  set .  

REMOTE SWITCH WIRING --- 
Use No. 18 o r  l a r g e r  w i r e  f o r  w i r i n g  between t h e  s w i t c h  and t h e  set .  
C e r t a i n  models o f f e r  t h e  cho i ce  between u s i n g  two s tandard  switches, 
o r  one s p e c i a l  s w i t c h  as shown i n  t h e  f o l l o w i n g  diagram. 

MODELS : DR20P4-C DR20P4-D 
. . 

START STOP 

(Push b u t t o n  o r  (TWO p o s i t i o n  
momentory t o g g l e  On-Off 
s w i t c h  n o r m o l l y  Toggle Swi tch)  SWITCH 
open) P/N EE-166 



"..AUTOMATIC LINE TRANSFER CONTROL 

A  l o a d  t r a n s f e r  s w i t c h  i s  r e q u i r e d  f o r  s t a n d b y  o r  emergency p l a n t s .  
Most  i n s t a l l a t i o n s  use a n  a u t o m a t i c  l i n e  t r a n s f e r ,  s w i t c h  r a t h e r  t h a n  
a  manual. 

The Winpower A u t o m a t i c  L i n e  T r a n s f e r  . C o n t r o l  a l s o  i n c o r p o r a t e s  p r o -  
t e c t i o n s  a g a i n s t  o v e r c r a n k i n g ,  c r a n k i n g  s h u t  o f f  on  e n g i n e  s t a r t ,  and 
a  s e l e c t o r  s w i t c h  f o r  s e l e c t i n g  t h e  f o l l o w i n g  modes: a u t o m a t i c ,  t e s t ,  
hand and s t o p .  R e f e r  t o  t h e  A u t o m a t i c  L i n e  T r a n s f e r  C o n t r o l  manua l  
f o r  i n f o r m a t i o n  o n  i t . 

A  c u s t o m e r  b u y i n g  an A u t o m a t i c  L i n e  T r a n s f e r  S w i t c h  f rom a n o t h e r  
s o u r c e  t h a n  Winpower, f o r  u s e  w i t h  a  Winpower A i r - C o o l e d  E n g i n e  
Genera to r ,  w i l l  r e q u i r e  a d d i t i o n a l  components f o r  p r o t e c t i o n  a g a i n s t  
o v e r c r a n k i n g  and f o r  d e e n e r g i z a t i o n  o f  t h e  s t a r t i n g  c i r c u i t  upon 
e n g i n e  s t a r t i n g .  

OPERATION 

I N I T I A L  START UP --- 
The e n g i n e  manua l  s h o u l d  be t h o r o u g h l y  r e a d  i n  r e g a r d s  t o  o p e r a t i o n .  
The e n g i n e  c r a n k c a s e  m u s t  be f i l l e d  w i t h  an  o i l  recommended b y  t h e  
e n g i n e  m a n u f a c t u r e r .  The  f u e l  s h o u l d  be  a s  s p e c i f i e d  by t h e  e n g i n e  
m a n u f a c t u r e r .  When f i l l i n g  t h e  t a n k  a l l o w  f o r  f u e l  expans ion .  

MANUAL STARTING 

C o n s u l t  e n g i n e  manua l  

i 
'ELECTRIC START 

C o n s u l t  e n g i n e  manua l  f o r  decompress ion  i n s t r u c t i o n s .  Push ' t h e  
s t a r t ,  o r  t h e  s t a r t - s t o p  s w i t c h ,  t o  i t s  s t a r t  p o s i t i o n  and r e l e a s e  
i m m e d i a t e l y  upon  e n g i n e  s t a r t i n g .  

REMOTE START -- 
Remote s t a r t  p l a n t s  have  a  f u e l  pump and an e l e c t r i c  shutdown d e v i c e .  
Push t h e  s t a r t - s t o p  s w i t c h  t o  t h e  s t a r t  p o s i t i o n  and r e l e a s e  i m m e d i a t e l y  
upon e n g i n e  s t a r t i n g .  



MAINTENANCE 

ENGINE 

Re fe r  t o  engine s t a r t i n g  manual 

GENERATOR 

Check brush l e n g t h s  a f t e r  500 hou rs  o f  runn ing,  and every  100 hours 
t h e r e a f t e r .  If .brush l e n g t h  i s  l e s s  t han  1/2", t he  brush shou ld  be 
r e p l a c e d  w i t h  a  new one. 

On u n i t s  w i t h  a  commutator, an  even brown f i l m  on t he  commutator 
denotes a  d e s i r a b l e  c o n d i t i o n  and i t  shou ld  n o t  be removed. I f  t h e  
commutator becomes rough and/or d i r t y  i t  can be cleaned by sandpaper. 

The u n i t  shou ld  be s t a r t e d  manua l l y  and t h e  sandpaper app l i ed .  as 
shown below: 

I f  t h e  commutator i s  e x c e s s i v e l y  worn and rough, t he  s e t  shou ld  be 
sen t  t o  a  s e r v i c e  shop t o  have t h e  commutator t u rned  and undercut.  

The c o l l e c t o r  r i n g s  shou ld  be c leaned w i t h  sandpaper i f  d i r t y .  

The gene ra to r  b e a r i n g  i s  a  sea led  bea r i ng  and r e q u i r e s  no r e l u b r i -  
c a t i o n .  

') 
J' 

D i r t ,  and the  m o i s t u r e  i t  w i l l  hold,  a r e  d e t r i m e n t a l  t o  genera tors .  
I f  d u s t  and d i r t  accumulate, t h e  g e n e r a t o t  shou ld  be c leaned p e r i o d -  
i c a l l y .  

The l e v e l  o f  t h e  b a t t e r y  e l e c t r o l y t e  shou ld  be checked week ly  under  
c o n s t a n t  use and mon th l y  w i t h  i n t e r m i t t e n t  use. R e f i l l  t o  p rope r  
l e v e l ,  i f  down, w i t h  d i s t i l l e d  water .  Never  a l l o w  t h e  b a t t e r y  t o  
s tand  f o r  a  l o n g  p e r i o d  i n  a  d i scha rged  c o n d i t i o n .  



TROUBLE .. . . .  - 
NO o u t p u t  v o l t a g e  

.-\ 

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

Vol tage  OK a t  no 
' load  b u t  d r o p s  of 

r a p i d l y  on l o a d  ' a p p l i c a t i o n '  
.. , j  

High o u t p u t  v o l t -  
age  

Excess ive  gener -  
a t o r  h e a t i n g  

Arcing a t  b rusher  

-ass of r e s i d u a l  
nagnetism 

I 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  ( see  
i n s t r u c t i o n s '  f o r  t e s t i n s  
r e c t i f i e r  b r i d g e s )  

Door brush c o n t a c t  
(brush con be s t u c k  i n  
holder,  worn o r  s p r i n g  
can be weak) 

3pen 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  t e s t -  
ing  of open c i r c u i t s )  

Shorted a r m a t u r e  c o i l s  
i n  revolv ing  a r m a t u r e  
u n i t  o r  s h o r t e d  c o i l s  
i n  s t a t o r  on ' r e v o l v i n g  
f i e l d  u n i t s .  

Engine speed t o o  low 

Low engine speed 

Shorted d i o d e  ( 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 )  

Shorted d i o d e  i n  s e r i e s  
f i e l d  b r i d g e  ( 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 )  

Engine speed d r o p s  o f f  
r a p i d l y  

Excessive e n g i n e  speed 

TROUBLE SHOOTINGC_HART 
CAUSE 
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Overload on g e n e r a t o r  

I 

I 

Clogged v e n t i l a t i n g  
i n l e t s  and/or o u t l e t s  
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Rough o r  d i r t y  
commutator . 

Brushes n o t  s e a t e d  
proper ly  

Open c i r c u i t  i n  
a rmature  

- 
REMEDY 

e e  i n s t r u c t i o n  f o r  
' e s t o r i n g  r e s i d u a l  
lagnetism 

leploce d i o d e  o r  
. e c t i f i e r  assembly  

' r e e  brush i f  s t u c k  
lep loce  w i t h  new brush i f  
r0rn. Replace brush s p r i n g  
.f weak. 

:ornplete c i r c u i t  i f  i n  
bx te rna l  w i r i n g .  

t e p l a c e  a r m a t u r e  o r  s t o t o r .  

i d j u s t  engine  speed t o  
: o r r e c t  v a l u e .  

i d j u s t  e n g i n e  speed t o  
: o r r e c t  v o l u e  

Zeplace d i o d e  o r  r e c t i f i e r  
xssembly 

t e p l a c e  d i o d e  o r  r e c t i f i e r  
gssembly 

See engine  manual 

Adjust  e n g i n e  speed t o  
c o r r e c t  v o l u e  

Reduce load  

Clean i n l e t s  and o u t l e t s  

Sond commutator. Some c a s e s  
may r e q u i r e  t u r n i n g  i n  l a t h e  

See i n s t r u c t i o n s  f o r  sanding  
brushes  

Replace a r m a t u r e  



TESTING RECTIFIERS AND DIODES 

DEFINITIONS 

A  d i o d e  i s  a  s i n g l e  r e c t i f y i n g  e lemen t  r e p r e s e n t e d  g r a p h i c a l l y  as  
shown below: 

__I)t_ 

When a  d i o d e  i s  used a l o n e  such as i n  h a l f  wave r e c t i . f i c a t i o n  
i t  c a n  a l s o  be c a l l e d  a  r e c t i f i e r .  Two d i o d e s - a r e  used i n  f u l l  
wave r e c t i f i c a t i o n  as shown: 

F o u r  d i o d e s  a r e  used i n  a  s i n g l e  phase r e c t i f i e r  b r i d g e  as shown: 

I ' I  I 
TESTING 

An ohmmeter i s  r e q u i r e d  f o r  t e s t i n g  a  d i o d e  o r  r e c t i f i e r  assembly. 
I t  i s  n e c e s s a r y . t o  remove t h e  l e a d s  g o i n g  t o  t h e  r e c t i f i e r  f o r  
t e s t i n g  it. A  s i n g l e  d i o d e  w i l l  shown a  v e r y  h i g h  r e s i s t a n c e  i n  
one d i r e c t i o n  and l o w  r e s i s t a n c e  i n  t h e  o t h e r  d i r e c t i o n .  

Low Reading V e r y  H i g h  Reading 

A  s h o r t e d  d i o d e  w i l l  have 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 .  An 
open d i o d e  w i l l  hove o  h i g h  r e a d i n g  i n  b o t h  d i r e c t i o n s .  Each d i o d e  
i n  o n  assembly, can  be t e s t e d  as shown be low:  - 

+ WE TER -&+ METER 

Low Reading V e r y  H i g h  Reading 

T h i s  r e a d i n g  has t o  be repea ted  on e v e r y  d iode .  I f  t h e  r e c t i f i e r  
assembly  i s  a  molded assembly  t e s t  + - - AC 

- - AC - 
. between + ond b o t h  o f  t h e  AC t e r m i n a l s .  The r e a d i n g  a g a i n  s h o u l d  

be l o w  i n  one d i r e c t i o n  and v e r y  h i g h  i n  t h e  o t h e r  d i r e c t i o n .  The 
r e a d i n g s  shou ld  be r e p e a t e d  between t h e  n e g a t i v e  t e r m i n a l  and t h e  
two  AC t e r m i n a l s .  



SANDING BRUSHES 

SANDING 

I t  i s  i m p o r t a n t  t h a t  t h e  brushes 
make good con tac t  w i t h  t h e  c o l l e c t o r  
r i n g s  and w i t h  . t he  commutator i f  
used. When i n s t a l l i n g  a  new s e t  
o f  brushes, t hey  shou ld  be sanded 
i n  by u s i n g  00  sandpaper. 

The sandpaper shou ld  be p u l l e d  i n  t h e  d i r e c t i o n  o f  r o t a t i o n .  When 
p u l l e d  i n  t h e  o p p o s i t e  d i r e c t i o n  t o  s t a r t  a  new s t r o k e  the b rush  
shou ld  be ra i sed .  Con t i nue  the  sond ing u n t i l  t h e  brushes a re  f u l l y  
seated. Do n o t  use emery c l o t h .  

TESTING FOR OPEN CIRCUITS 

TESTING 

The most l i k e l y  p l a c e  f o r  a n  open c i r c u i t  t o  o c c u r  i s  t he  s h u n t  f i e l d  
c i r c u i t .  The shunt f i e l d  i s  connected t o  t h e  r e c t i f i e r  o u t p u t  o r  t o  
t h e  b r u s h e s o n  a  commutator t ype  machine. One end o f  t h e  shun t  f i e l d  
shou ld  be d isconnected.  An ohmmeter r e a d i n g  shou ld  be taken between 
t h e  d isconnected end and t h e  o t h e r  end t o  de te rm ine  c o n t i n u i t y .  I f  

. n o  read ing  i s  ob ta ined  t h e r e  i s  an open c i r c u i t .  I t s  exact  l o c a t i o n  
shou ld  t hen  be determined and the  open shou ld  be repa i red.  

. The o u t p u t - l e a d s  shou ld  be checked f o r  c o n t i n u i t y .  On th ree  phase 
machines a l l  t h ree  comb ina t i ons  shou ld  be checked f o r  c o n t i n u i t y  
t h a t  i s  L 1  .- L2, L 1  - L3 ond L2 - L3. 

I ,  

~ .. 

RESTORING RESIDUAL MAGNETISM 

PROCEDURE 

The. r e s t o r i n g  o f  r e s i d u a l  magnetism shou ld  be done by.someone who 
i s  f a m i l i a r  w i t h  e l e c t r i c a l  equipment. I t  can bes t  be done b y  a p p l y -  
i n g  DC v o l t a g e  (6-24 v o l t s )  across  t h e  t e r m i n a l s  o f  t he  shunt f i e l d .  
Care must be token t h a t  t h e  p o l a r i t y  i s  c o r r e c t .  I n c o r r e c t  p o l a r i t y  
w i l l  d e s t r o y  t he  d i o d e s  i n  t h e  r e c t i f i e r  b r i d g e  i f  a  l i m i t i n g  r e s i s t o r  
i s  n o t  used. 



O W N E R ' S  S E R V I C E  R E C O R D  
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