
SERVICE DIAGNOSIS 

- 

LOW OUTPUT VOLTAGE -- 
POSSIBLE CAUSE REMEDY 

Low Speed 1. Check f o r  o v e r l o a d  on t h e  
e n g i n e  o r  t r a c t o r .  

2. D e f e c t i v e  g o v e r n o r .  Check 
g o v e r n o r  s p r i n g  t e n s i o n s ,  
t i g h t  o r  d e f e c t i v e  t h r o t t l e  
l e v e r s  and j o i n t s .  

3. D e f e c t i v e  e n g i n e  ( see  e n g i n e  
check  l i s t ) .  

H i g h  l i n e  l o s s .  I n d i c a t e d  by  I n c r e a s e  s i z e  o f  l i n e  w i r i n g .  
l o w e r  v o l t a g e  a t  l o a d  t h a n  a t  M i g h t  a l s o  be t h e  r e s u l t  o f  
g e n e r a t o r  t e r m i n a l s .  l o o s e  c o n n e c t i o n  w h i c h  w i l l  be 

i n d i c a t e d  by  e x c e s s i v e  h e a t i n g  
a t  t h e  l o o s e  c o n n e c t i o n s .  

S h o r t e d  o r  g rounded  f i e l d  c o i l .  See i n f o r m a t i o n  f o r  t e s t i n g  
I n  some cases  one c o i l  o n l y ,  t h a t  f i e l d  c i r c u i t s .  
i s  s h o r t e d  o r  grounded,  w i l l  r e -  
duce  v o l t a g e  t o  a p p r o x i m a t e l y  one 
h a l f  o f  r a t i n g .  

HIGH OUTPUT VOLTAGE 

E x c e s s i v e  Speed Check g o v e r n o r  l i n k a g e ,  s p r i n g  
t e n s i o n s ,  e t c .  G o v e r n o r  l i n k -  
age must  be f r e e  f r o m  d i r t  and  
gum. 

EXCESSIVE HEATING 

C l o g g e d  v e n t i l a t i n g  i n l e t  and /o r  C l e a n  sc reens ,  make s u r e  i n t e r i o r  
o u t l e t .  o f  g e n e r a t o r  i s  u n o b s t r u c t e d .  

NO OUTPUT VOLTAGE 

P o o r  b r u s h  c o n t a c t :  B r u s h e s  
t i g h t  i n  h o l d e r .  

- - - - - -- - - - -- 

C l e a n  b r u s h  h o l d e r .  B r u s h  s h o u l d  
move f r e e l y  i n  h o l d e r .  

Weak b r u s h  s p r i n g  t e n s i o n  B r u s h  s p r i n g  t e n s i o n  s h o u l d  snap 
b r u s h  i n t o  c o n t a c t  w i t h  r i n g  when 
l i f t e d  and  r e l e a s e d .  

- - - -  

F i l m  on c o l l e c t o r  r i n g s  caused  C l e a n  r i n g s  w i t h  f i n e  sandpaper  
by  c o r r o s i v e  o r  d i r t y  atmos- d u r i n g  r o t a t i o n  o f  a r m a t u r e .  
phe re .  C a u t i o n :  Tape sandpaper  t o  s t i f f  

c a r d b o a r d  f o r  s a f e t y .  

D e f e c t i v e  r e c t i f i e r  b r i d g e  ( see  ~ e ~ l a c e  d e f e c t i v e  b r i d g e  assembly .  
method o f  c h e c k i n g  b r i d g e )  F i n d  assemb l  number u n d e r  r e c t -  

i f i e r  assemb y i n  p a r t s  l l s t .  
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NO OUTPUT VOLTAGE ( ~ o n ' t )  

POSSIBLE CAUSE REMEDY 

Open f i e l d  c i r c u i t  ( see  i l l u s t r a t i o n  Rep lace  open c o i l ( s )  o r  . r e p a i r  if 
f o r  method f o r  c h e c k i n g ,  F i g u r e  2, open c o n n e c t i o n  i s  in .  t h e  connec t -  
page 11 )  i n g  l e a d s .  

Grounded o r  s h o r t e d  f i e l d  c o i l ( s )  Rep lace  g rounded c o i l ( s )  and 
(see  i l l u s t r a t i o n  f o r  method, page i n s u l a t i o n  o r  r e p a i r  damage. 
11)  

Loss  o f  r e s i d u a l  magnet ism. T h i s  See n o t e  u n d e r  f i e l d  assembly  f o r  
i s  a  c o n d i t i o n  b r o u g h t  a b o u t  by  p r o c e d u r e  t o  r e s t o r e  magnetism,- 
some u n u s u a l  c o n d i t i o n .  I t  w i l l  Page 
u s u a l l y  o c c u r  a f t e r  d i s a s s e m b l y  
o f  t h e  f i e l d  frame. 

DEFECTIVE ARMATURE 

Short,ed w i n d i n g .  T h i s  can  be i d e n t i -  Rep lace  t h e  a r m a t u r e .  ( ~ n c l u d e  
f i e d  by  t h e  use  o f  a  " g r o w l e r "  a t  a  g e n e r a t o r  mode l  and s e r i a l  number 
competen t  r e w i n d i n g  shop. on t h e  o r d e r )  

Grou'nded a r m a t u r e .  Check w i n d i n g  Same as above 
by  t e s t  . lamp o r  h i g h  p o t e n t i a l  
t e s t e r  f r o m  c o l l e c t o r  r i n g s  t o  s h a f t .  

Open a r m a t u r e .  c i r c u i t .  Measure Same as  above 
c i r c u i t  between r i n g s  w i t h  an ohm- 
me te r .  S h o u l d  have a  c i r c u i t  
between any  p a i r  o f  r i n g s .  

VOLTAGE UNSTEADY 

Loose c o n n e c t i o n ,  p r o b a b l y  a t  T i g h t e n  w i t h  p l i e r s .  
r e c t i f i e r  

SLOW VOLTAGE BUILDUP 

s l o w  v o l t a g e  b u i l d u p ,  o r  no  
v o l t a g e  b u i l d u p ,  u n l e s s  l o a d  
i s  a p p l i e d .  

See be low.  

E x c e s s i v e  a i r  gap be tween a r m a t u r e  Shim a l l  p o l e s  e s t .  .007 
and f i e l d  p o l e s .  

N o t  enough a i r  gap i n  'choke. Remove t o p  o f  choke and i n s t a l l  
t h i c k n e s s  o f  t h i s  p a p e r  u n t i l  
v o l t a g e  b u i l d s  up  i n  3 t o  5 
seconds  o r  260 V o l t  no l o a d  
on 120/240 V o l t  u n i t .  Rep lace  
t o p  o f  choke and t i g h t e n  t h e  b o l t .  
Loose b o l t s  w i l l  cause c h a t t e r  and 
u n s t a b l e  v o l t a g e .  



T e s t i n a  o f  R e c t i f i e r  Assembly .  

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  and one o f  t h e  
l e a d s  g o i n g  t o  A.C. t e r m i n a l  o f  t h e  b r i d g e .  

I. Connec t  b l a c k  l e a d  o f  m e t e r  t o  p o s i t i v e  (+) t e r m i n a l  o f  
b r i d g e  and r e d  l e a d  t o  one o f  t h e  A.C. t e r m i n a l s  o f  
b r i d g e .  M e t e r  s h o u l d  r e a d  a b o u t  20 Ohm. 

11. Now, r e v e r s e  t h e  l e a d  on b r i d g e  t e r m i n a l s .  M e t e r  
s h o u l d  r e a d  open c i r c u i t  o r  i n f i n i t e  r e s i s t a n c e .  

111. Connec t  b l a c k  1 e a d . o f  m e t e r  t o  (+) t e r m i n a l  and r e d  
l e a d  ' t o  o t h e r  A.C. t e r m i n a l  o f  b r i d g e .  M e t e r  s h o u l d  
r e a d  a b o u t  2 0  Ohm. 

I V .  Now r e v e r s e  t h e  l e a d s  on b r i d g e  t e r m i n a l s .  M e t e r  
s h o u l d  r e a d  open c i r c u i t  o r  i n f i n i t e  r e s i s t a n c e .  

V. Connec t  r e d  l e a d  o f  m e t e r  t o  ( - )  t e r m i n a l  o f  b r i d g e  
and b l a c k  l e a d  t o  one o f  t h e  A.C. t e r m i n a l s  o f  t h e  
b r i d g e .  M e t e r  s h o u l d  r e a d  a b o u t  20 Ohm. 

V I .  Reve rse  t h e  l e a d s  and you  s h o u l d  r e a d  i n f i n i t e  
r e s i s t a n c e .  

V I I .  Connec t  r e d  l e a d  o f  m e t e r  t o  ( - )  t e r m i n a l  o f  t h e  
b r i d g e  and b l a c k  l e a d  o f  m e t e r  t o  o t h e r  A.C. t e r m ' i n a l  
o f  t h e  b r i d g e .  M e t e r  s h o u l d  r e a d  a b o u t  20 Ohm. 

V I I I .  Now r e v e r s e  t h e  l e a d s  and you  s h o u l d  o b s e r v e  i n f i n i t e  
r e a d i n g  on y o u r  m e t e r .  

A l l  e i g h t  s t e p s  a r e  d e s c r i b e d  f o r  a  good 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  z e r o  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 .  

A  l o w  r e s i s t a n c e  r e a d i n g  o f  2 Ohms o r  s o  w i l l  show l e a k a g e  
c u r r e n t  and d i o d e  s h o u l d  be r e p l a c e d .  

An open d i o d e  w i l l  g i v e  a  h i g h  r e s i s t a n c e  ( 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 .  

H a n d l i n g  P r o c e d u r e  f o r  R e c t i f i e r s  ( ~ i o d e s  and B r i d g e  ~ s s e m b l i e s )  

1 .  R e c t i f i e r s  s h o u l d  be h a n d l e d  i n  a  manner w h i c h  a v o i d s  t h e  
p o s s i b i l i t y  o f  sudden shocks  b e i n g  a p p l i e d ,  such  as  t h o s e  
e n c o u n t e r e d  i n  d r o p p i n g  f r o m  a  work  bench  t o  a  h a r d  f l o o r .  
Damage done t o  t h e  r e c t i f i e r  by such shocks  may n o t  be de- 
t e c t e d  by subsequen t  ' t e s t i n g ,  y e t  may cause  p o o r  sys tem 
r e l i a b i l i t y .  
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2. Any l e a d  t r i m m i n g  o r  f o r m i n g  o p e r a t i o n s  s h o u l d  be done w i t h  
c a r e  t o  a v o i d  damaging t h e  l e a d s  o r  t h e  g l a s s  heade r  s e a l s .  

3. Leads  s h o u l d  n e v e r  be b e n t  o r  t w i s t e d .  I f  l e a d  f o r m i n g  i s  
n e c e s s a r y  t h e  l e a d  s h o u l d  be s u p p o r t e d  so  t h a t  no  b e n d i n g  
o c c u r s  c l o s e r  t h a n  1/8 i n c h  t o  t h e  r e c t i f i e r  body,  and t h a t  
h e a d e r  s e a l s  a r e  n o t  f r a c t u r e d  o r  b roken .  I f  t h i s  s e a l  i s  
b roken ,  i t  removes m e c h a n i c a l  s u p p o r t  f o r  t h e  l e a d  and a l l o w s  
e n t r y  o f  m o i s t u r e  i n t o  t h e  r e c t i f i e r ,  a l m o s t  a s s u r i n g  e a r l y  
f a i l u r e . .  

4. Ca re  must  be t a k e n  d u r i n g  a l l  s o l d e r i n g  o p e r a t i o n s .  I t  i s  
u n s a f e  t o  exceed  t h e  g e n e r a l  s p e c i f i c a t i o n  t o  w h i c h  d i o d e s  
a r e  t e s t e d  f o r  s o l d e r  a b i l i t y .  T h i s  i s  10 f 2  seconds a t  
a  t e m p e r a t u r e  o f  230°C + 5 O C  a t  a  p o i n t  1/16 f T/32 i n c h  
f r o m  t h e  d i o d e  body.  T h i s  i s  n o t  a s  r e s t r i c t i v e  a s  i t  may 
sound, s i n c e  230°C i s  446OF and  60/40 s o l d e r  m e l t s  a t  375OF, 
and w i t h  p r o p e r  p r o c e d u r e  and s o l d e r i n g  t o o l s  a  s o l d e r  j o i n t  
can  be made i n  4 t o  7 seconds.  A l s o ,  s o l d e r  j o i n t s  a r e  a l m o s t  
n e v e r  made t h i s  c l o s e  t o  t h e  d i o d e  body.  Hea t  s i n k s ,  such  a s  
a  p a i r  o f  n e e d l e  nose  p l i e r s  o r  a l l i g a t o r  c l i p s ,  c a n  be . 
a t t a c h e d  t o  t h e  l e a d  be tween t h e  s o l d e r  j o i n t  and  t h e  d i o d e  
body t o  f u r t h e r  r e d u c e  t h e  p o s s i b i l i t y  o f  h e a t  damage. 

A l s o ,  p r e c a u t i o n s  s h o u l d  be t a k e n  t o  p r e v e n t  s o l d e r  o r  f l u x  
b r i d g i n g  w h i c h  causes  a  c o n d u c t i v e  p a t h  a c r o s s  t h e  case  o f  
t h e  r e c t i f i e r s .  As a  p r e c a u t i o n  a l l  f l u x  s h o u l d  be removed 
by  u s i n g  a l c o h o l  and a  s m a l l  b r u s h .  Pay p a r t i c u l a r  a t t e n t i o n  
t o  a s s u r e  t h a t  g l a s s  h e a d e r  s e a l s  a r e  f r e e  o f  a l l  f l u x .  

S t i c k y  B r u s h e s  

B r u s h e s  must  move f r e e l y  i n  t h e  b r u s h h o l d e r s  t o  m a i n t a i n  c o n t a c t  
t o  t h e  s l i p  r i n g s .  The f i e l d  c i r c u i t  b e g i n s  a t  t h e  b r u s h h o l d e r s .  
I f  t h e  b r u s h  does  n o t  m a i n t a i n  c o n t a c t  t o  t h e  r i n g ,  o r  i f  a  f i l m  
has  d e v e l o p e d  on t h e  r i n g  f r o m  l a c k  o f  use  and  ma in tenance ,  t h e r e  
w i l l  be no  c u r r e n t  i n  t h e  f i e l d  c o i l s ;  c o n s e q u e n t l y ,  t h e  f i e l d  
s t r e n g t h  w i l l  n o t  i n c r e a s e  f r o m  t h e  l o w  r e s i d u a l  v a l u e  r e s u l t i n g  
i n  l a c k  o f  v o l t a g e  b u i l d u p .  The cause  i n  b o t h  cases  i s  u s u a l l y  
l a c k  o f  m a i n t e n a n c e  and  i m p r o p e r  s t o r a g e .  

B u i l d  Up o f  t h e  E x c i t a t i o n  F i e l d  

O c c a s i o n a l l y  an  a l t e r n a t o r  w i l l  seem t o  be d e f e c t i v e  a s  t h e r e  i s  
no  i n d i c a t i o n  on t h e  v o l t m e t e r  on s t a r t  up. T h i s  w i l l  somet imes 
be caused  b y  a  t o o  c a r e f u l  i n c r e a s e  i n  power  t a k e o f f  speed. R a t e d  
speed i s n ' t  a c t u a l l y  r eached .  The b e t t e r  p r o c e d u r e  i s  t o  a d j u s t  
t o  maximum,. t h e n  back  down t o  m a i n t a i n  t h e  i n d i c a t i o n  i n  t h e  " g r e e n "  
p o r t i o n  o f  t h e  c o l o r  band. 
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B u i l d  Up o f  t h e  E x c i t a t i o n  F i e l d  ( ~ o n ' t )  

When r e p a i r s  have been made o r  t h e  a l t e r n a t o r  has n o t  been used  
f o r  a  l o n g  p e r i o d  i t  may be n e c e s s a r y  t o  " f l a s h  t h e  f i e l d " .  An 
i n e x p e n s i v e  t o o l  u s i n g  a  s m a l l  s tep-down t r a n s f o r m e r  i s  t h e  b e s t  
means f o r  t h i s  pu rpose .  I t  has a  n o m i n a l  i n p u t  o f  125 v o l t s ,  
25 v o l t s  seconda ry  and 2 ampere r a t i n g .  A v o i d  t h e  use  o f  a  
v a r i a b l e  t r a n s f o r m e r .  R e v e r s a l  o f  power l i n e  and a l t e r n a t o r  
g r o u n d  may cause  damage. Winpower P a r t  No.- 'EE-376 can  be s u i t a b l e  
f o r  t h i s  pu rpose .  

W i t h  t h e  a l t e r n a t o r  o p e r a t i n g ,  p l u g  t h e  t r a n s f o r m e r  i n t o  a  w a l l  
o u t l e t  and  i n s e r t  t h e  p r o d s  i n t o  t h e  125 v o l t  o u t l e t  on t h e  
a l t e r n a t o r  p a n e l .  Remove a t  once when an  i n d i c a t i o n  i s  shown on 
t h e  v o l t m e t e r .  

F i e l d  C,heck o f  A r m a t u r e s  ( ~ r a c t o r  ~ r i v e s )  

1. I n s t r u m e n t  r e q u i r e d - - V o l t - O h m  M e t e r .  S e t  on Ohm X I  s c a l e  

2. check  Ohm M e t e r  b y  t o u c h i n g  l e a d s  t o g e t h e r .  Read ing  s h o u l d  be z e r o .  

3. L i f t  a l l  b r u s h e s  f r o m  a r m a t u r e  t h a t  i s  t o  be checked.  

4.  F i r s t  check  t o  f i n d  o u t  i f  a r m a t u r e  w i n d i n g s  a r e  g rounded  
(most  p r o b a b l e )  

a. Connec t  one l e a d  o f  Ohm M e t e r  t o  g round .  

b. Touch o t h e r  l e a d  t o  each  r i n g .  M e t e r  s h o u l d  s t a y  a t  
i n f i n i t e  ( n o t  move) 

c.  I f  r e a d i n g  i s  i n d i c a t e d ,  a r m a t u r e  i s  g rounded  and s h o u l d  
be r e p l a c e d .  

d. I f  a r m a t u r e  has commuta to r ,  i t  s h o u l d  n o t  i n d i c a t e  g round .  

5. Second check  t o  f i n d  o u t  i f  a r m a t u r e  w i n d i n g s  a r e  open. 

Sympton when g e n e r a t o r  was r u n n i n g  no  v o l t a g e  on one l i n e  t o  
' n e u t r a l ,  o r  on 1 1 5 V  u n i t  no  v o l t a g e .  L i f t  a l l  b r u s h e s .  

a. A r m a t u r e  3 R ings ,  1 @ o r  3@,3 W i r e  

Connec t  one ohm m e t e r  l e a d  t o  R i n g  1.  Touch o t h e r  l e a d  
t o  R i n g  2. M e t e r  s h o u l d  r e a d  Z e r o  o r  v e r y  l ow .  Then 
t o u c h  l e a d  t o  R i n g  3. M e t e r  s h o u l d  r e a d  Z e r o .  W i n d i n g  
i s  open i f  r e a d i n g  i s  i n f i n i t e .  

b. A r m a t u r e  4 Rings ,  3  6, 4 W i r e  
Connec t  one ohm m e t e r  l e a d  t o  R i n g  1  
Touch o t h e r  l e a d  t o  R i n g  2 Read ing  s h o u l d  be n e a r  z e r o  
Touch o t h e r  l e a d  t o  R i n g  3 Read ing  s h o u l d  be n e a r  z e r o  
Touch o t h e r  l e a d  t o  R i n g  4 Read ing  s h o u l d  be n e a r  z e r o  

Page 10 



c. A rma tu re  4 R ings ,  1 $ 
T h i s  a r m a t u r e  has t w o  w i n d i n g s  
One s t a r t i n g  on R i n g  1 E n d i n g  on R i n g  2 
One s t a r t i n g  on R i n g  3 E n d i n g  on R i n g  4 

Connec t  ohmmeter one l e a d  t o  R i n g  1 
O t h e r  l e a d  t o  R i n g  2 M e t e r  s h o u l d  r e a d  n e a r  z e r o  
O t h e r  l e a d  t o  R i n g  3 M e t e r  s h o u l d  r e a d  i n f i n i t e  
O t h e r  l e a d  t o  R i n g  4 M e t e r  s h o u l d  r e a d  i n f i n i t e  
Connec t  one l e a d  t o  R i n g  3 
O t h e r  l e a d  t o  R i n g  4 M e t e r  s h o u l d  r e a d  n e a r  z e r o  
O t h e r  l e a d  t o  R i n g  1 M e t e r  s h o u l d  r e a d  i n f i n i t e  
O t h e r  l e a d  t o  R i n g  2 M e t e r  s h o u l d  r e a d  i n f i n i t e  

CROSS FIG. 2 NOTE: F i e l d s  a i t e l n a t e  " s t r a i g h t "  
and " c r o s s e d "  t o  p r o v i d e  p r o p e r  p o l a r i t y .  When o r d e r i n g  r e p l a c e m e n t  
c o i l s  be s u r e .  t o  i n c l u d e  Model ,  Type, and S e r i a l  Number. 

T e s t i n g  a  F i e l d  C i r c u i t  D i s c o n n e c t  f i e l d  l e a d s  F1 and F2 

Measure r e s i s t a n c e  o f  e n t i r e  f i e l d  c i r c u i t  a s  shown i n  F i g u r e  2. A 
r e s i s t a n c e  o f  l e s s  t h a n , t h e  r a n g e  shown on t h e  t a b l e  i n d i c a t e s  a  
s h o r t e d  c o i l .  The d e f e c t i v e  c o i l  can  be i d e n t i f i e d  by m e a s u r i n g  t h e  
r e s i s t a n c e  o f  t h e  i n d i v i d u a l  c o i l s .  A c o i l  w i t h  an a p p r e c i a b l e  l o w e r  
r e s i s t a n c e  has  s h o r t e d  t u r n s .  

A r e a d i n g  o f  no d e f l e c t i o n  o r  v e r y  l i t t l e  d e f l e c t i o n  o f  t h e  m e t e r  
p o i n t e r  i n d i c a t e s  a  d e f e c t i v e  c o i l  o r  b r o k e n  i n t e r c o n n e c t i o n .  I n s p e c t  
a l l  i n t e r c o n n e c t i n g  w i r e s  f o r  t i g h t  and u n - c o r r o d e d  c o n n e c t i o n .  Each 
c o i l  s h o u l d  measure a p p r o x i m a t e l y  $ o f  t h e  t o t a l  s p e c - i f i e d  r e s i s t a n c e .  
A v e r y  h i g h  r e s i s t a n c e  i n d i c a t e s  b r o k e n  i n t e r n a l  w i r e s .  

A grounded f i e l d  can  be i d e n t i f i e d  by c o n n e c t i n g  one ohmmeter l e a d  t o  
one f i e l d  l e a d  and t o u c h i n g  t h e  o t h e r  t o  an  u n p a i n t e d  s p o t  on t h e  field 
r i n g .  Make s u r e  t h a t  none o f  t h e  c o i l  l e a d s  a r e  i n  c o n t a c t  w i t h  t h e  
r i n g .  A g rounded f i e l d  can  u s u a l l y  be c o r r e c t e d  by r e p a i r i n g  t h e  
i n s u l a t i o n  once t h e  g rounded  p o i n t  o r  p o i n t s  a r e  l o c a t e d .  

NOTE: Whenever t h e  f i e l d  c o i l s  have been removed and /o r  r e p l a c e d ,  
t h e  f i e l d  must be r e - e n e r g i z e d .  
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TRACTOR DRIVE WINDING RESISTANCES 

ROTATING ARMATURE TRACTOR DRIVE 

REVOLVING F I E L D  TRACTOR DRIVE 

ARMATURE 

REVOLVING F I E L D  TRACTOR D R I V E  WITH EXCITER 
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