
OWNERS MANUAL 

CAUTION: EQUIPMENT DAMAGE 
. - NEVER ATTEMPT T O  "JUMP START" THIS ENGINE. IF THE BATTERY SHOULD 

ACCIDENTALLY BECOME DISCHARGED DISCONNECT THE BATTERY CABLES AND 
RECHARGE THE BATTERY BEFORE ATTEMPTING TO START THE UNIT. BOOST/ 
JUMP STARTING THIS UNIT IMPROPERLY WILL RESULT IN PERMANENT DAMAGE 
TO THE ENGINE CONTROL MODULE (ECM). 

I N C O R P O R A T E D  

225 South Cordova Avenue 
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a GUIDE TO P R O ~ U C T  SAFETY- 
I 

. ,  
T h i s  P o r t a b l e  Diesel System h a s  b e e n  d e s i g n e d  and  
m a n u f a c t u r e d  t o  a l l o w  s a f e . ,  r e l i a b l e  pe r fo rmance .  Imprope r  
o r  c a r e l e s s  u s e  can  r e s u l t  i n  p o t e n t i a l l y  d e a d l y  h a z a r d s ;  
f rom e l e c t r o c u t i o n  o r  s e r i o u s  e l e c t r i c a l  s h o c k ,  e x h a u s t  g a s  
a s p h y x i a t i o n ,  o r  b u r n s  from f i r e .  P l e a s e  r e a d  a l l  s a f e t y  
i n s t r u c t i o n s  c a r e f u l l y  b e f o r e  i n s t a l l a t i o n  o r  u s e .  Keep 
t h e s e  i n s t r u c t i o n s  handy f o r  f u t u r e  r e f e r e n c e .  Take s p e c i a l  
n o t e  and  f o l l o w  a l l  w a r n i n g s  on t h e  u n i t  and i n  t h e  manuals .  

............................................................ 
CAUTION: P o s s i b l e  Damage t o  Equipment .  
CAUTION n o t e s  i n d i c a t e  any  c o n d i t i o n  o r  p r a c t i c e ,  which if 
n o t  s t r i c t l y  o b s e r v e d  o r  r e m e d i e d ,  c o u l d  r e s u l t  i n  damage o r  
d e s t r u c t i o n  o f  t h e  equipment .  ............................................................ 

............................................................ 
WARNINQ: P e r s o n a l  Danger.  
W A R N I N G  n o t e s  i n d i c a t e  any  c o n d i t i o n  o r  p r a c t i c e ,  which  i f  
n o t  s t r i c t l y  o b s e r v e d ,  c o u l d  r e s u l t  i n  p e r s o n a l  i n j u r y  o r  
p o s s i b l e  l o s s  o f  l i f e .  ........................................................... 

ELECTRIC SHOCK - The o u t p u t  v o l t a g e  p r e s e n t  i n  t h i s  
equipment  can  c a u s e  a  f a t a l  e l ec t r i c  shock .  T h i s  
equipment  must  b e  o p e r a t e d  b y  a  r e s p o n s i b l e  p e r s o n .  
A. Do n o t  a l l o w  anyone  t o  o p e r a t e  t h e  g e n e r a t o r  w i t h o u t  
p r o p e r  i n s t r u c t i o n .  
B.  Guard a g a i n s t  e l e c t r i c a l  s h o c k .  
C.  Avoid c o n t a c t  w i t h  l i v e  t e r m i n a l s  o r  r e c e p t a c l e s .  
D .  Use ex t r eme  c a r e  i f  o p e r a t i n g  t h i s  u n i t  i n  r a i n  o r  
snow. 
E. U s e  o n l y  t h r e e - p r o n g  grounded  r e c e p t a c l e s  and  
e x t e n s i o n  c o r d s .  
F. B e  s u r e  t h e  u n i t  i s  p r o p e r l y  grounded  t o  an  e x t e r n a l  
g round r o d  d r i v e n  i n t o  t h e  e a r t h .  

FIRE HAZARD - Engine  f u e l s  a l w a y s  p r e 8 e n t . a  h a z a r d  o f  
p o s s i b l e  e x p l o s i o n  a n d / o r  f i r e .  
A.  Do n o t  r e f u e l  when t h e  e n g i n e  i s  r u n n i n g  o r  h o t .  
Allow t h e - e n g i n e  t o  c o o l  a t  l e a s t  two m i n u t e s  b e f o r e  
r e f u e l i n g .  
B.  Keep f u e l  c o n t a i n e r s  o u t  o f  r e a c h  o f  c h i l d r e n .  
C .  Do n o t  smoke o r  u s e  open f l a m e  n e a r  t h e  g e n e r a t o r  
s e t  o r  f u e l  t a n k .  
D.  Keep a fire e x t i n g u i s h e r  n e a r b y  and  know i t s  p r o p e r  
u se .  F i r e  e x t i n g u i s h e r s  r a t e d  ABC by N F P A  a r e  
a p p r o p r i a t e .  
I?. S t o r e  f u e l  o n l y  i n  an app roved  c o n t a i n e r ,  and o n l y  
i n  a  w e l l - v e n t i l a t e d  a r e a .  
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A GUIDE T O  PRODUCT SAFETY 

p .  . .. 
3. D E A D L Y  EXHAUST QAS - Exhaus t  fumes f rom any  i n t e r n a l  

combus t ion  e n g i n e  c o n t a i n s  c a r b o n  monoxide,  an  o d o r l e s s  
and  d e a d l y  g a s  t h a t  mus t  b e  mixed w i t h  f r e s h  a i r .  
A.  O p e r a t e  o n l y  i n  w e l l  v e n t i l a t e d a r e a s .  
B .  Never o p e r a t e '  i n d o o r s .  
C.  Never o p e r a t e  t h e  u n i t  i n  s u c h  a . w a y  a s  t o  a l l o w  
e x h a u s t  g a s e s  t o  s e e p  back  i n t o  c l o s e d  rooms ( i . e .  
t h r o u g h  windows, w a l l s  o r  f l o o r s ) .  . 

4. NOISE HAZARD - E x c e s s i v e  n o i s e  i s  n o t  o n l y  t i r i n g ,  b u t  
c o n t i n u a l  e x p o s u r e  can  l e a d  t o  l o s s  o f  h e a r i n g .  
A.  Use h e a r i n g  p r o t e c t i o n  equipment  when work ing  a round  
t h i s  equ ipmen t  f o r  l o n g  p e r i o d s  o f  t i m e .  

. . . .  
B .  Always o p e r a t e  w i t h  t h e  h o u s i n g  d o o r s  c l o s e d  t o  

.' r e d u c e  t h e  o p e r a t i o n a l  n o i s e  l e v e l .  

CLEANLINESS - Keep t h e  g e n e r a t o r  and  s u r r o u n d i n g  a r e a  
c l e a n .  
A. Remove a l l  g r e a s e ,  i c e ,  snow o r  m a t e r i a l s  t h a t -  
c r e a t e  s l i p p e r y  c o n d i t i o n s  a r o u n d  t h e  u n i t .  
B .  Remove a n y  r a g s  o r o t h e r  m a t e r i a l  t h a t  c o u l d  c r e a t e  
p o t e n t i a l  f i r e  h a z a r d s .  
C .  C a r e f u l l y  w ipe  up any g a s  o r  o i l  s p i l l s  b e f o r e  
s t a r t i n g  t h e  u n i t .  
D .  Never a l l o w  l e a v e s  o r  o t h e r  f lammable  m a t e r i a l  t o  
b u i l d  up a r o u n d  t h e  e n g i n e  e x h a u s t  a r e a .  

6. SERVICING EQUIPMENT - A l l . s e r v i c e ,  i n c l u d i n g  t h e  
i n s t a l l a t i o n  o r  r e p l a c e m e n t  o f  s e r v i c e  p a r t s ,  s h o u l d  b e  
p e r f o r m e d  o n l y  by a  q u a l i f i e d  t e c h n i c i a n .  
A.  U s e  o n l y  f a c t o r y  app roved  r e p a i r  p a r t s .  
B .  Do n o t  work on t h i s  equ ipmen t  when f a t i g u e d .  
C .  Never remove t h e  p r o t e c t i v e  g u a r d s ,  c o v e r  o r  
r e c e p t a c l e  p a n e l s  w h i l e  t h e  e n g i n e  i s  r u n n i n g .  
D .  Never wea r  n e c k t i e s  o r  o t h e r  l o o s e  c l o t h i n g  t h a t  can  
b e  c a u g h t  i n  moving p a r t s  w h i l e  you a r e  s e r v i c i n g  o r  
o p e r a t i n g  t h i s  equipment .  
E .  Use e x t r e m e  c a u t i o n  when work ing  on e l e c t r i c a l  
components ,  High o u t p u t  v o l t a g e s  f rom t h i s  equipment  
can  c a u s e  s e r i o u s  i n j u r y  o r  d e a t h .  
F. When s e r v i c i n g  t h i s  u n i t  a lways  a v o i d  h o t  m u f f l e r s ,  
e x h a u s t  m a n i f o l d s ,  and  e n g i n e  p a r t s .  They a l l  c a n  c a u s e  
s e v e r e  b u r n s  i n s t a n t l y .  
G .  I n s t a l l i n g  and w i r i n g  a  s t a n d b y  g e n e r a t o r  i s  n o t  a  
"do i t  y o u r s e l f "  p r o j e c t .  C o n s u l t  a  q u a l i f i e d ,  l i c e n s e d  
e l e c t r i c i a n  o r  c o n t r a c t o r .  The i n s t a l l a t i o n  must  comply 
w i t h  a l l  n a t i o n a l ,  s t a t e ,  and l o c a l  c o d e s .  
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A GUIDE T O  PRODUCT SAFETY- 

P' 

L I F T I N G  THE EQUIPMENT - When l i f t i n g ,  a lways  make s u r e  
t h a t  t h e  a r e a  u n d e r  t h e  equipment  is  k e p t  c l e a r .  . 
A. B e  c e r t a i n  t h a t  r i g g i n g  is  d e s i g n e d  t o  l i f t  u n i t  
s a f e l y .  
B.  Never  a t t e m p t  t o  l i f t  t h e  equ ipmen t  u n l e s s  you a r e  
c e r t a i n  t h e  l i f t i n g  d e v i c e  h a s  s u f f i c i e n t  c a p a c i t y .  
C. Never  a l l o w  t h e  equipment  t o  swing  w h i l e  suspended .  
D .  B e  c e r t a i n  t h e  s u p p o r t i n g  s t r u c t u r e  i s ' a d e q u a t e  t o  
h a n d l e  t h e  l o a d .  

8. TOWING THE EQUIPMENT - When t o w i n g  t h i s  equ ipmen t ,  
a l w a y s  u s e  a v e h i c l e  l a r g e  enough f o r  s a f e  o p e r a t i o n .  
A. Never  tow w i t h o u t  t h e  s a f e t y  c h a i n s  s e c u r e d .  
B. Always u s e  t h e  p r o p e r  s i z e  h i t c h  b a l l  on t h e  v e h i c l e .  
C. Never  a t t e m p t  t o  tow w i t h  a v e h i c l e  t h a t  d o e s  n o t  
h a v e  s i d e  m i r r o r s  i n s t a l l e d .  
D.  Always r e t r a c t  t h e  t ower  and  l o c k  i t  i n t o  t h e  
h o r i z o n t a l  r e t r a c t e d  p o s i t i o n  b e f o r e  moving t h e  u n i t .  
E. Always p u t  a l l  j a c k s  i n t o  ( " f o o t  up")  h o r i z o n t a l  
p o s i t i o n  b e f o r e  moving t h e  t o w e r .  
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SPECIFICATIONS 

MODEL 

QENERATOR SPECIFICATIONS 
K i l o w a t t  1 5  KW 
Amperage 

120/240 V.A.C. siLgle P h a s e  125/62.5 
240 V.A.C.  T h r e e  P h a s e  30 

Motor  S t a r t i n g  C a p a c i t y  (Code a ,  Cap. S t a r t )  7  HP 
- _  

~ e c e ~ t a c l e s  
NEMA 5-15 Duplex (120  V.  1 5  Amp) 1 
NEMA 5-20 Duplex (120  V. 20 Amp) 1 
NEMA L5-20 (120  V.  20 Amp) 1 
NEMA L5-30 (120  V .  30 Amp) 1 
NEMA L6-20 (240  V .  20 Amp) 1 
Hubbe l l  CS 6369 (240  V. 50  Amp) 1 

(Uees P l u g  H u b b e l l  CS 6365)  
NBMA L15-30 ( 3  P h a s e  240 V.  30 Amp) 1 

G e n e r a t o r  R e s i s t a n c e s  
F i e l d  C o i l s  
Armature  

ENGINE SPECIFICATIONS 

. - S e e  Kubota O p e r a t o r ' s  Manual f o r  c o m p l e t e  e n g i n e  
s p e c i f i c a t i o n s .  

Model 
Type 
S t a r t i n g  System 
Governor  
B a t t e r y  (Group : 2 7 ,  70 AH) 
F i l t e r s  

O i l  F i l t e r  
A i r  F i l t e r  
F u e l  F i l t e r  
F u e l  F i l t e r / W a t e r  S e p e r a t o r  

Sound A t t e n u a t e d ,  Weather  
P r o t e c t i v e  E n c l o s u r e  

S i n g l e  P o i n t  L i f t i n g  
F u e l  C a p a c i t y  

OPTIONAL T R A I L E R  

C a p a c i t y  
A x l e s  
H i t c h  H e i g h t  
T i r e s  
T i r e  P r e s s u r e  

SHD150000-17E/A Page 4 

VH1100-B 
4 c y c l e ,  l i q u i d  c o o l e d  

12V e l e c t r i c  
Mechanica l .  . 

12v 5 i 0  CCA 

Kubotaf  15241-32099 
KubotaX 70000-11081 
KubotaX 15231-43560 

Racor# R-12 

S t a n d a r d  
S t a n d a r d  

20 g a l s  

1500 l b s  
S i n g l e  
F i x e d  

P175/80B13 4 P l y  Tread  
35  p s i  



P R E P A R A T I O N  

NOTE: T h i s  b o o k l e t  c o v e r s  t h e  e n t i r e  u n i t ,  EXCEPT THE 
ENCIINE. S e e  t h e  e n g i n e  m a n u f a c t u r e r ' s  o p e r a t o r  manual  
f o r  s p e c i f i c  m a i n t e n a n c e  and  c a r e  i n f o r m a t i o n  
r e g a r d i n g  t h e  e n g i n e .  The e n g i n e  i n f o r m a t i o n  p r o v i d e d  
i n  t h i s  manual is  f o r  y o u r  c o n v e n i e n c e  o n l y ,  and  i n  no  
way s u p 0 r c e d . e ~  t h e  e n g i n e  m a n u f a c t u r e r ' s  i n s t r u c t i o n .  
I f  a  c o n f l i c t  s h o u l d  a r i s e  r e g a r d i n g  e n g i n e  
i n s t r u c t i o n ,  t h e  e n g i n e  manual  s h o u l d  b e  c o n s i d e r e d  
t h e  a u t h o r i t y ,  u n l e s s  s p e c i f i c a l l y  i n s t r u c t e d  i n  t h i s  
manual  t o  i g n o r e  a n  e n g i n e  manual i n s t r u c t i o n .  

Read ALL i n s t r u c t i o n s  i n  t h e  manuals  p r o v i d e d  b e f o r e  
a t t e m p t i n g  t o  o p e r a t e  t h e  g e n e r a t o r  s e t .  

UNPACKING 

When unpack ing  t h e  u n i t ,  b e . s u r e  t o  i n s p e c t  i t  c a r e f u l l y  f o r  
f r e i g h t  l o s s  o r  damage, Check t h e  n a m e p l a t e  t o  b e  s u r e  i t  i s  
what  you o r d e r e d  ( p r o p e r  KW, v o l t a g e ,  f u e l ,  e f c . ) .  If you 
h a v e  q u e s t i o n s ,  c o n t a c t  y o u r  l o c a l  a u t h o r i z e d  d e a l e r .  If 
you  see e v i d e n c e  o f  l o s s  o r  damage a t  t h e  t i m e  o f  d e l i v e r y ,  
h a v e  t h e  d r i v e r  s i g n  and  d e s c r i b e  t h e  l o s s  o r  damage i n  t h e  
"memo o f  l o s s  o r  damage" s e c t i o n  on t h e  f r e i g h t  b i l l .  Then 
c o n t a c t  t h e  c a r r i e r  t o  g e t  i n s t r u c t i o n s  on f i l i n g  a c l a i m .  

When l o s s  o r  damage is  d i s c o v e r e d  a f t e r  t h e  equipment  i s  
d e l i v e r e d ,  b u t  n o t  s e e n  a t  t h e  t i m e  o f  d e l i v e r y ,  i t  i s  
r e f e r r e d  t o  a s  " c o n c e a l e d  damage." S e p a r a t e  any  damaged 
m a t e r i a l  and  c o n t a c t  t h e  c a r r i e r  f o r  p r o p e r  p r o c e d u r e s  t o  
f i l e  a " c o n c e a l e d  damage1' c l a i m .  

O I L  REQUIREMENTS 

Eng ine  o i l  s h o u l d  b e  MIL-L-2104B/MIL-L-2140C o r  h a v e  
p r o p e r t i e s  o f  API c l a s s i f i c a t i o n  CC/CD g r a d e s .  Change t h e  
t y p e  o f  e n g i n e  o i l  a c c o r d i n g  t o  t h e  ambien t  t e m p e r a t u r e .  

above  77OF ......................... SAE30 
32  t o  7 7 0 F  ......................... SAEZO ............ below 320F SAE10 o r  SAElOW-30 

O I L  Q U A N T I T Y  US Qts. 
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FUEL REQUIRBMENTS 

ASTM No. 2 d i e s e l  f u e l  is recommended f o r  t h e s e  e n g i n e s .  
The u s e  o f  No. 2 d i e s e l  f u e l  w i l l  r e s u l t  i n  optimum e n g i n e  
pe r fo rmance .  When normal  o p e r a t i n g  t e m p e r a t u r e s  a r e  below 
O ° C ,  i t  i s  a c c e p t a b l e  t o  u s e  a  s e a s o n a l  b l e n d  o f  No. 2  f u e l .  
The u s e  o f  l i g h t e r  f u e l  w i l l  r e d u c e  f u e l  economy. (SEE THE 
ENGINE OPERATORS MANUAL FOR A D D I T I O N A L  FUEL INFORMATION.) 
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PREPARATION 

F i l l i n g  t h e  F u e l  Tank 

S t a n d a r d  T r a i l e r  - The s t a n d a r d  t r a i l e r  is  e q u i p p e d  w i t h  a  
s i n g l e  20 g a l l o n  f u e l  t a n k .  U s e  c a u t i o n  when f i l l i n g  t h e  
t a n k  t o  p r e v e n t  i t  from o v e r f l o w i n g .  

COOLANT REQUIREMENTS 

C A U T I O N :  EQUIPMENT DAMAaE 

F a i l u r e  t o  k e e p  the e n g i n e ' f u l l  o f c o o l k n t  "ill resi l t  
i n  the h i g h  w a t e r  t e m p e r a t u r e  b e i n g  i n o p e r a t i v e .  T h i s  
s e n s o r  m u s t  be i n  c o o l a n t  t o  p r o p e r l y  m e a s u r e  the w a t e r  
t e m p e r a t u r e .  A l l o w i n g  the engine t o  o p e r a t e  l o w  on 
c o o l a n t  may a l l o w  the w a t e r  l e v e l  t o  d r o p  b e l o w  the 
s e n s o r .  Hhen tbis h a p p e n s  the e n g i n e  may o v e r h e a t  
ca u s i n ! g  e n g i n e  damage. 

Premium a n t i f r e e z e  w i t h  c o r r o s i o n  i n h i b i t o r  s h o u l d  b e  u s e d  
d u r i n g  a l l  s e a s o n s  t o  p r o t e c t  t h e  e n g i n e  c o o l i n g  s y s t e m  from 
c o r r o s i o n  a s  w e l l  a s  f r e e z i n g  damage. 

The c o o l i n g  s y s t e m  o f  t h e  e n g i n e  h a s  been  f i l l e d  a t  t h e  
f a c t o r y  w i t h  a  50% w a t e r  and  50% e t h y l e n e - g l y c o l  a n t i f r e e z e  
m i x t u r e ,  T h i s  m i x t u r e  p r o v i d e s  p r o t e c t i o n  t o  -34OF. 

C A U T I O N :  E N G I N E  DAMAGE 

Use premixed  c o o l a n  t ,  Always  m a i n t a i n  a 50/50 r e  t i o  
w a t e r  and a n t i f r e e z e  f o r  r e f i l l i n g  tbe c o o l i n g  s y s t e m .  

COOLANT Q U A N T I T Y  US Gal  
SHD15000 2 . 0  

BATTERY C O N N E C T I O N  INSTRUCTIONS 

NOTE: TO INSURR THE BEST PERFORMANCE, BATTERIES NEED TO BE 
RECHARGED BEFORE C O N N E C T I N G  TO THE SYSTEM. . . 

C A U T I O N :  EQUIPMENT DAMAGE 

I n s u r e  the - c o n t r o l  s w i t c h  i s  i n  the ' o f f '  p o s i t i o n  
b e f o r e  c o n n e c t i n g  o r  d i s c o n n e c t i n g  either o f  tbe 
b a t t e r y  c a b l e s .  F a i l u r e  t o  t u r n  the c o n t r o l  s w i t c h  
' o f f '  can  c a u s e  equ ipmen t  damage when tbe b a t t e r y  
c a b l e s  a r e  c o n n e c t e d  o r  d i s c o n n e c t e d .  

The s t a n d a r d  Winco P o r t a b l e  D i e s e l  i s  e q u i p p e d  w i t h  a s i n g l e  
1 2  v o l t  ( g r o u p  27)  b a t t e r y  f o r  s t a r t i n g .  The b a t t e r y  h a s  
been  d i s c o n n e c t e d  from t h e  b a t t e r y  c a b l e s  p r i o r  t o  sh ipmen t  
o f  t h i s  u n i t .  When r e - c o n n e c t i n g  t h e  b a t t e r y ,  ALWAYS CONNECT 
THE POSITIVE CABLE FIRST and THE N E a A T I V E  CABLE LAST! 
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D i s c o n n e c t i n g  t h e  b a t t e r y  i s  done i n  r e v e r s e ,  d i s c o n n e c t i n g  
t h e  n e g a t i v e  c a b l e  f irst  and t h e n  t h e  p o s i t i v e  c a b l e .  

WARNING! P O T E N T I A L  B A T T E R Y  E X P L O S I O N !  

T h i s  u n i t  u s e s  a  n e g a t i v e  ground. Connect ing t h e  
n e g a t i v e  c a b l e  f i r s t  s a k e s  the b a t t e r y  p o s i t i v e  
t ermina l  'ffOT'. Connect ing t h e  p o s i  t i v e  c a b l e  l a s t  may 
r e s u l t  i n  a c c i d e n t a l  s h o r t  c i r c u i t  o f  t h e  p o s i t i v e  
b a t t e r y  t ermina l  t o  any  o f  the surrounding  me ta l  
s u r f a c e s .  ( i . e .  dropping a  t o o l ,  wrench swing etc .)  
Use extreme c a u t i o n  whenever making o r  b reak ing  the 
b a t t e r y  connec t i ons  and f o l l o w  t h e  c o r r e c t  sequence 
c a r e f u l l y .  
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OPERATION 

DESCRIPTION AND IDBNTIFICATION 

A.  FRONT PANEL 

1. S t a r t i n g  C o n t r o l s  - T h i s  u n i t  is equ ipped  f o r  
manual s t a r t  o n l y .  A f o u r  p o s i t i o n  MODE s w i t c h  
c o n t r o l s  t h e  e n g i n e  s t a r t i n g .  , 

a .  " P r e h e a t "  - T h i s  s w i t c h  p o s i t i o n  c o n t r o l s  t h e  
glow p l u g  s o l e n o i d .  When r o t a t e d  t o  t h i s  p o s i t i o n  
t h e  s w i t c h  e n e r g i z e s  t h e  glow p l u g  s o l e n o i d  which 
p r o v i d e s  power t o  t h e  glow p l u g s  and  glow p l u g  
i n d i c a t o r .  

b .  " O f f "  - T h i s  s w i t c h  p o s i t i o n  s t o p s  t h e  e n g i n e  
and  d i s c o n n e c t s  t h e  power f rom t h e  e n g i n e  c o n t r o l  
module. It is  i n t e n d e d  t o  s a f e l y  a l l o w  s e r v i c e  and  
m a i n t e n a n c e  c h e c k s  on t h e  e n g i n e .  

c. "Run" - T h i s  s w i t c h  p o s i t i o n  t u r n s  on t h e  
e n g i n e  c o n t r o l  module. When a c t i v a t e d  t h e  e n g i n e  
c o n t r o l  module p r o v i d e s  power t o  t h e  f r o n t  p a n e l  
gauges  and  t h e  h o l d i n g  c o i l  o f  t h e  f u e l  s o l e n o i d  
t h r o u g h  a  c o n t r o l  r e l a y  (CR1). 

c. " S t a r t "  - T h i s  s w i t c h  p o s i t i o n  engages  t h e  
e n g i n e  s t a r t e r  and t h e  p u l l - i n  c o i l  o f ' t h e  f u e l  
s o l e n o i d .  The s w i t c h  must  b e  h e l d  i n  t h i s  p o s i t i o n  
u n t i l  t h e  e n g i n e  s t a r t s .  

2. DC c o n t r o l  C i r c u i t  B r e a k e r  (DCCB) - The 1 5  amp DC 
C i r c u i t  B r e a k e r  p r o t e c t s  t h e  e n g i n e  c o n t r o l l e r  and 
w i r i n g  h a r n e s s  a g a i n s t  f a u l t s  i n  w i r i n g ! o r  c o n t r o l  - 
equipment .  . T h e  DCCB a l s o  p r e v e n t s  a d i s c h a r g e  o f  t h e  
b a t t e r y  due  t o  a  c i r c u i t  f a u l t .  Turn t h e  DCCB t o  t h e  
" o f f "  p o s i t i o n  t o  a l l o w  p e r s o n n e l  t o  s a f e l y  work on t h e  
p a n e l ,  e s p e c i a l l y  t h e  ECM, c o m p l e t e l y  powered down. 

3. Eng ine  i n s t r u m e n t s  

a .  O i l  p r e s s u r e  m o n i t o r  gauge (OPQ) - The o i l  
p r e s s u r e  gauge  i s  mounted on t h e  f r o n t  c o n t r o l  p a n e l  
and i n d i c a t e s  t h e  e n g i n e  o i l  p r e s s u r e .  A d u a l  
f u n c t i o n  p r e s s u r e  s e n s o r  mounted on t h e  e n g i n e  
p r o v i d e s  t h e  p r e s s u r e  s i g n a l  and a l s o  p r o v i d e s  t h e  
s a f e t y  shutdown s i g n a l  t o  t h e  e n g i n e  c o n t r o l  
m o n i t o r .  The shutdown s i g n a l  i s  f a c t o r y  p r e s e t  a t  
1 5  p s i  ( 1 0 3  kPa/m s q ) .  

b .  C o o l a n t  t e m p e r a t u r e  m o n i t o r  gauge  (CTG) - The 
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. c .oo lan t  t e m p e r a t u r e  gauge  i n d i c a t e s  e n g i n e  c o o l a n t  
t e m p e r a t u r e .  A d u a l  f u n c t i o n  t e m p e r a t u r e  s e n s o r  
mounted on,  t h e  e n g i n e  p r o v i d e s  t h e  t e m p e r a t u r e  
s i g n a l  and  a l s o  p r o v i d e s  t h e  s a f e t y  shutdown s i g n a l  
t o  t h e  e n g i n e  c o n t r o l  m o n i t o r .  The shutdown.  s i g n a l  
is  p r e s e t  t o  o p e r a t e  a t  220 f (398k) 

c. B a t t e r y  V o l t a g e  Meter (VM-2) - T h i s  DC v o l t m e t e r  
m o n i t o r s  t h e  VOLTAGE o f  t h e  b a t t e r y  u n d e r  s t a t i c  ( a t  
r e s t )  c o n d i t i o n s ,  c r a n k i n g ,  and c h a r g i n g  c o n d i t i o n s .  
The v o l t m e t e r  i n d i c a t e s  n o t  o n l y  t h e  c o n d i t i o n  of 
t h e  c h a r g i n g  s y s t e m ,  b u t  a l s o  i n d i c a t e s  t h e  b a t t e r y  
r e s e r v e  u n d e r  c r a n k i n g  l o a d  i n  c o l d  w e a t h e r ,  R e p l a c e  
o r  r e c h a r g e  any  b a t t e r y  t h a t  d r o p s  below 1 0  v o l t s  d c  
when c r a n k i n g .  

d.' Running T i m e  Meter - T h i s  DC m e t e r  r e c o r d s  t h e  
t o t a l  h o u r s  t h e  e n g i n e  h a s  r u n ,  

e, F u e l  L e v e l  Gauge - T h i s  gauge  m o n i t o r s  t h e  l e v e l  
o f  f u e l  i n  t h e  t a n k .  DO NOT USE THIS G A U G E  FOR 
FILLING. 

4-. Warning Lamps - These  u n i t s  a l l  come e q u i p p e d  w i t h  
t h e  f o u r  b a s i c  i n d i c a t o r  l amps;  t h r e e ' f a i l u r e  lamps a n d  
a  s y s t e m  normal  lamp. When one  o f  t h e  f a i l u r e  lamps is  
l i g h t e d  and t h e  u n i t  is  s t o p p e d ,  t h e  lamp i n d i c a t e s  t h e  
r e a s o n  f o r  t h e  s t o p p a g e .  

a .  Low O i l  P r e s s u r e  Lamp (LOP) - I n d i c a t e s  t h a t  t h e  
u n i t  d i d  n o t  m a i n t a i n  a minimum o i l  p r e s s u r e  o f  1 5  
p s i .  

b ,  High Water  Tempera tu re  Lamp (HWT) - I n d i c a t e s  
t h e  c o o l a n t  t e m p e r a t u r e  i n  t h e  e n g i n e  e x c e e d e d  u p p e r  
c o o l a n t  t e m p e r a t u r e  l i m i t s .  

c. Overspeed  Lamp ( 0 s )  - I n d i c a t e s  t h e  e n g i n e  
s p e e d  exceeded  t h e  a l l o w a b l e  s p e e d  l i m i t  w h i l e  
o p e r a t i n g .  An OS lamp may a l s o  i n d i c a t e  t h a t  t h e  ECM 
h a s  l o s t  i t s  f r e q u e n c y  s e n s i n g  s i g n a l  ( f rom t h e  
e n g i n e  a l t e r n a t o r )  d u r i n g  t h e  l a s t  r u n  p e r i o d .  

d.  System Normal Lamp (SN) - I n d i c a t e s  t h a t  
e v e r y t h i n g  is o p e r a t i n g  normal .  Any f a u l t  d e t e c t e d  
i n  t h e  e n g i n e  o p e r a t i n g  s y s t e m  w i l l  c a u s e  t h i s  lamp 
t o  go o u t .  

If any  one o f  t h e  f a i l u r e  lamps i s  l i g h t e d  a l w a y s  f i n d  
and c o r r e c t  t h e  problem BEFORE r e s t a r t i n g  t h e  u n i t .  To 
reset  t h e  shutdown c i r c u i t ,  move t h e  mode s w i t c h  t o  t h e  
" o f f "  p o s i t i o n .  The lamp w i l l  go o u t .  The s w i t c h  c a n  
t h e n  b e  moved t o  t h e  " p r e h e a t "  p o s i t i o n  i f  s t i l l  c o l d  o r  
t h e  " e t a r t / r u n W  p o s i t i o n  f o r  r e s t a r t i n g .  
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5.  Warning Lamp T e s t  S w i t c h '  - The lamps can  b e  t e s t e d  
by  p r e s s i n g  t h e  lamp tes t  s w i t c h .  When d e p r e s s e d  a l l  
f o u r  lamps w i l l  come on ,  as s o o n  a s  t h e  s w i t c h  i s  
r e l e a s e d  t h e  lamps w i l l  go o u t .  To r e p l a c e  a  bu rned  o u t  
b u l b  s n a p  o f f  t h e  f r o n t  c o v e r  and  p u l l  t h e  t a b  o u t .  

6. P a n e l  L i g h t  S w i t c h  and  L i g h t  - A p a n e l  l i g h t  i s  
p r o v i d e d '  f o r  y o u r  c o n v e n i e n c e .  It  i s  a c t i v a t e d  by t h e  
p a n e l  l i g h t  s w i t c h .  

7. R e c e p t a c l e s  and  C i r c u i t  B r e a k e r s  - A l l  o f  t h e  
r e c e p t a c l e s  on t h e  p a n e l  a r e  p r o t e c t e d  by  c i r c u i t  
b r e a k e r s .  

a. 125  V o l t  1 5  Amp d u p l e x ,  NEMA Spec.  5-15R. T h i s  
d u p l e x  r e c e p t a c l e  i s  p r o t e c t e d  by  a 1 5  Amp c i r c u i t  
b r e a k e r :  mounted J u s t  t o  t h e  r i g h t  o r  thew'dup1ex.* 

b .  125  Vo l t  20 Amp d u p l e x ,  Nema Spec.  5-20R. T h i s  
d u p l e x  r e c e p t a c l e  i s  p r o t e c t e d  b y  a 20 Amp c i r c u i t  
b r e a k e r  mounted j u s t  t o  t h e  r i g h t  o f  t h e  dup lex .  
With t h e  "T" s l o t  d e s i g n  b o t h  1 5  and  20 amp 120 v o l t  
c o r d s  c a n  b e  p lugged  i n .  

c. 125  Vo l t  20 Amp 3 w i r e  t w i s t l o c k ,  Nema Spec  L5- 
20R. T h i s  t w i s t l o c k  r e c e p t a c l e  i s  a l s o  p r o t e c t e d  by 
a  20 Amp c i r c u i t  b r e a k e r  mounted j u s t  t o  t h e  r i g h t  
o f  t h e  r e c e p t a c l e .  

d. 125  Vo l t  30 Amp 3 w i r e  t w i s t l o c k ,  Nema Spec  L5- 
30R. T h i s  t w i s t l o c k  r e c e p t a c l e  i s  a l s o  p r o t e c t e d  by 
a  30 Amp c i r c u i t  b r e a k e r  mounted j u s t  t o  t h e  r i g h t  
o f  t h e  r e c e p t a c l e .  

e. 250 V o l t  20 Amp 3  w i r e  t w i s t l o c k ,  Nema Spec  L6- 
20R. T h i s  t w i s t l o c k  r e c e p t a c l e  i s  p r o t e c t e d  by a  two 
p o l e  20 Amp 240 v o l t  c i r c u i t  b r e a k e r  mounted j u s t  t o  
t h e  l e f t  o f  t h e  r e c e p t a c l e .  

f .  125/250 Vol t  50  Amp 4 w i r e  t w i s t l o c k  r e c e p t a c l e .  
T h i s  i s  a  Hubbe l l  r e c e p t a c l e  p a r t #  CS-6369. The 
p l u g  r e q u i r e d  f o r  t h i s  r e c e p t a c l e  i s  a  Hubbe l l  p a r t #  
C S - 6 3 6 5 .  T h i s  t w i s t l o c k  r e c e p t a c l e  is p r o t e c t e d  by a  
two p o l e  50 Amp 240 v o l t  c i r c u i t  b r e a k e r  mounted 
j u s t  t o  t h e  l e f t  o f  t h e  r e c e p t a c l e .  

g  250 Vo l t  30 Amp 4 w i r e  t h r e e  p h a s e  t w i s t l o c k ,  
N R M A  s p e c .  L15-30R. T h i s  r e c e p t a c l e  i s  p r o t e c t e d  by 
a  t h r e e  p o l e  30 Amp 50 V o l t  c i r c u i t  b r e a k e r  mounted 
j u s t  t o  t h e  l e f t  o f  t h e  r e c e p t a c l e .  

B .  E N G I N E  CONTROL MODULE (ECM) - The ECM i s  a  
m i c r o p r o c e s s o r  b a s e d  module t h a t  c o n t r o l s  t h e  c o m p l e t e  u n i t .  
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I t  m o n i t o r s  a l l  t h e  e n g i n e  s a f e t y  s e n s o r s  s u c h  a s  o i l  
p r e s s u r e s ,  water t e m p e r a t u r e ,  o v e r s p e e d  and  s h u t s  t h e  u n i t  
down s h o u l d  any one  of t h e  s e n s o r  c i r c u i t s  show a  f a u l t .  

1. C o n t r o l  switch i n p u t s  - The f o l l o w i n g  f r o n t  p a n e l  
c o n t r o l s  a r e  w i r e d  i n t o  t h e  m i c r o p r o c e s s o r  t h r o u g h  t h e  
ECM t e r m i n a l  b l o c k s .  

a. Prehea t -Off -Run-Star t  switch.: 

1 ) .  " P r e h e a t "  - p o s i t i o n  h a s  no e f fec t  on t h e  
BCM. The mode s w i t c h  d r i v e s  t h e  glow p l u g  
s o l e n o i d  d i r e c t l y .  

2 ) .  "Off1 '  - p o s i t i o n  p r e v e n t s  u n i t  o p e r a t i o n  b y  
d i s c o n n e c t i n g  a l l  power t o  t h e  ECM. 

3 ) .  "Run" - p o s i t i o n  e n e r g i z e s  t h e  ECM. T h i s  
a l l o w s  t h e  ECM t o  power up t h e  p a n e l  gauges  and  
t h e  h o l d i n g  c o i l  o f  t h e  f u e l  s o l e n o i d ,  t h r o u g h  a  
C R l  r e l a y  on t h e  back  p a n e l .  T h i s  C R 1  r e l a y  is 
powered from t h e  ECM b y  l e a d  X24. 

4 ) .  " S t a r t "  - T h i s  p o s i t i o n  powers  up  t h e  ECM, 
e n e r g i z e s  t h e  s t a r t  s o l e n o i d  c o i l ,  and  t h e  p u l l -  
i n  c o i l  o f  t h e  f u e l  s o l e n o i d .  

b. Lamp tes t  -Push b u t t o n  e n e r g i z , e s  a l l  f o u r  lamps 
sPmult 'aneously.  T h i s  f e a t u r e  is d i s a b l e d  when t h e  
c o n t r o l  s w i t c h  i s  i n  t h e  " o f f "  p o s i t i o n ,  and  h a s  n o  
o t h e r  e f fec t  on u n i t  o p e r a t i o n .  

2. S a f e t y  i n p u t s  - The. f o l l o w i n g  s a f e t y  c o n t r o l s  a r e  
w i r e d  i n t o  t h e  m i c r o p r o c e s s o r  t h r o u g h  t h e  BCM t e r m i n a l  
b l o c k s .  

a. Low o i l  p r e s s u r e  shutdown -(LOP)- M o n i t o r i n g  o f  
o i l  p r e s s u r e  b e g i n s  1 2  s e c o n d s  a f t e r  t h e  u n i t  
s t a r t s ,  and  r e m a i n s  i n  e f f ec t  u n t i l  u n i t  i s  shutdown 
by  normal  c o n t r o l  c i r c u i t s  ( e x c e p t  a e  n o t e d  i n  " l o s s  
o f  f r e q u e n c y  inpu t1 '  b e l o w ) .  The 'LOP' s i g n a l  is 
d e r i v e d  from a n  o i l  p r e s s u r e  s w i t c h  mounted on t h e  
e n g i n e .  

b.  High w a t e r  t e m p e r a t u r e  shutdown -(HWT)- The 
e n g i n e  c o o l a n t  s e n s o r  t e m p e r a t u r e  m o n i t o r i n g  b e g i n s  
i m m e d i a t e l y  w i t h  t h e  s t a r t  s i g n a l .  If w a t e r  
t e m p e r a t u r e  i s  e x c e s s i v e '  a t  t i m e  o f  s t a r t ,  ( i . e .  
h e a t  s o a k  a f t e r  s h u t d o w n ) ,  t h e  u n i t  i s  s t i l l  
p e r m i t t e d  t o  s t a r t .  The 'HWT'. c o n d i t i o n  i s  
p e r m i t t e d  t o  e x i s t  f o r  up t o  60 s e c o n d s  a f t e r  t h e  
u n i t  i n i t i a l l y  s t a r t s  b e f o r e  a  shutdown WITH ALARM 
o c c u r s .  If t h e  e x c e s e i v e  w a t e r  t e m p e r a t u r e  
c o n d i t i o n  i s  c o r r e c t e d  w i t h i n  t h e  i n i t i a l  60 s e c o n d  
p e r i o d ,  t h e  'HWT'  c i r c u i t  b e g i n s  normal  m o n i t o r i n g  
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o f  t h e  e n g i n e  t e m p e r a t u r e  a n d r t h e  ' g a f e t y  shutdown'  
c i r c u i t  i s  r e a c t i v a t e d .  The 'HWT' s i g n a l  i s  d e r i v e d  
f rom a  t e m p e r a t u r e  s e n s o r .  s w i t c h  mounted on t h e  
e n g i n e .  

c. Overspeed '  a d j u s t m e n t  -(OS)- ' o v e r s p e e d  p r o t e c t i o n  
i s  p r o v i d e d  by a  f r e q u e n c y  s e n s i n g  ne twork  w i t h i n  
t h e  c o n t r o l l e r .  The t r i p  p o i n t  o f  t h e  f r e q u e n c y  
ne twork  is a d j u s t a b l e  v i a a  r h e o s t a t  l o c a t e d  on t h e  
t o p  o f  t h e  c o n t r o l l e r ,  a t  t h e  r i g h t  hand s i d e .  
C lockwise  (CW) r o t a t i o n  i n c r e a s e s  t h e  t r i p  
f r e q u e n c y ,  and t h e r e b y  raises t h e  shutdown speed .  
The f r e q u e n c y  i n p u t  i s  o b t a i n e d  from t h e  e n g i n e  
b a t t e r y  c h a r g i n g  a l t e r n a t o r .  

.. ... . 

3. E.,C.M. - Program n o t e s  

a .  Loss  o f  f r e q u e n c y  i n p u t  - I n  t h e  e v e n t  t h e  
i n p u t  f r e q u e n c y  g o e s  t o  z e r o  ( e n g i n e  r u n s  o u t  o f  
f u e l ,  b a t t e r y  c h a r g i n g  a l t e r n a t o r  f a i l s ,  e t c ) ,  t h e  
L.0.P:. shutdown c i r c u i t  is by-passed ,  a n d . a  1 2  
s e c o n d  w a i t  p e r i o d  i s  i n i t i a t e d .  If f r e q u e n c y  
r e t u r n s  w i t h i n  t h i s  t i m e  p e r i o d ,  L.O.P. m o n i t o r i n g  
resumes  and  o p e r a t i o n  c o n t i n u e s  n o r m a l l y .  If 
f r e q u e n c y  h a s  n o t  r e t u r n e d  a t  t h e  end  o f  t h i s  t i m e  
p e r i o d ,  t h e  e n g i n e  o i l  p r e s s u r e  s t a t u s  is  o b s e r v e d  
t o  d e t e r m i n e  w h e t h e r  t h e  e n g i n e  i s  a c t u a l l y  r u n n i n g  
o r  s t o p p e d .  If t h e  e n g i n e  h a s  s t o p p e d  ( i . e . -  a i r  i n  
f u e l ,  ( e t c ) ,  t h e  u n i t  i s  s h u t  down w i t h  an  
" o v e r s p e e d "  i n d i c a t i o n  and  a l a rm.  If t h e  e n g i n e  is  
r u n n i n g  t h e  "System Normal" lamp i s  s h u t  o f f  and 
t h e  u n i t  i s  a l l o w e d  t o  c o n t i n u e  t o  r u n .  

b .  "Overspeed" i n d i c a t o r  lamp can  mean a  l o s s  o f  
c o n t r o l  s i g n a l  d u r i n g  t h e  p r e v i o u s  r u n  p e r i o d  ( i . e .  
b a t t e r y  c h a r g i n g  a l t e r n a t o r  f a i l u r e ,  b roken  o r  
l o o s e  c o n t r o l  w i r e ) .  

NOTE: TROUBLE SHOOTINQ H I N T  
. . 

T h i s  i s  o f  p a r t i c u l a r  h o t e  s i n c e  the t e n d e n c y  i s  t o  
p u r s u e  o n l y  o v e r s p e e d  f a u l t s .  The o v e r s p e e d  s i g n a l  

- s o u r c e  ( b a t t e r y  c h a r g i n g  a l t e r n a t o r )  is  a  key  
component i n  t h i s  s y s t e m  and  must b e  checked  o u t  
t h o r o u g h l y  whenever an "0s"  shutdown o c c u r s .  

P l e a s e  n o t e :  The c o n t r o l l e r  does  n o t  p r o v i d e  p r o t e c t i o n  
a g a i n s t  l o s s  o f  s i g n a l  d u r i n g  s t a r t - u p .  A shutdown w i t h  
a l a r m  due  t o  any o f  t h e  above c o n d i t i o n s  w i l l  p r e v e n t  any 
s u b s e q u e n t  o p e r a t i o n  of  t h e  g e n e r a t o r  s e t .  The c o n t r o l  
s w i t c h  on t h e  c o n t r o l  p a n e l  must b e  momenta r i ly  p l a c e d  i n  
t h e  "off" p o s i t i o n  t o  r e s e t .  
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O P E R A T I O N  

OPERATINa THE U N I T  

A. STARTUP CHBCKLIST - B e f o r e  i n i t i a l  s t a r t  up and  e a c h  
s u b s e q u e n t  s t a r t  c o m p l e t e  t h e  f o l l o w i n g ~ c h e c k l i s t :  

1. Check o i l  l e v e l ,  r e f i l l  w i t h  p r o p e r  g r a d e  o i l .  
2. Check c o o l a n t  l e v e l ,  r e f i l l  w i t h  50/60 mix o f  
d e m i n e r a l i z e d  w a t e r  and  a  permanent  e t h y l e n e - g l y c o l  
a n t i f r e e z e .  
3. Check f o r  l o o s e  b o l t s  o r  ha rdware .  
4. Check t i r e  p r e s s u r e .  (36 p s i )  
5. T r a i l e r  l e v e l .  
6. B a t t e r y  s e c u r e l y  f a s t e n e d ,  c o n n e c t i o n  c l e a n  and 
t i g h t ,  and p r o p e r  f l u i d  l e v e l .  
7. F u e l  t a n k  f i l l e d  w i t h  t h e  p r o p e r  g r a d e  o f  d i e s e l  
f u e l .  
8. Check t h e  f a n  b e l t  f o r  t i g h t n e s s  and  e x c e s s i v e  wear .  
9. Check h o s e s  and  c lamps  f o r  l e a k a g e .  
10.  Check t h e  a i r  c l e a n e r  i n d i c a t o r .  S e r v i c e  o n l y  when 
i n d i c a t e d .  DO NOT OVER-SBRVICE. 

B. ELECTRIC STARTING 

CAUTION: EQUIPMENT DAMAGB 

DO NOT ATTBMPT TO JU'P/BOOST START T f f I S  UNIT. TO DO SO 
MAY DAMAGE THE ELECTRONIC MICROPROCESSOR I N  THE ENGINB 
CONTROL. TURN THE DC BREAEER "OFF" AND RECHARGE TflE 
BATTERY WITH A BA TTBRY CHARGER. 

1. .Turn t h e  c o n t r o l  s w i t c h  t o  t h e  " p r e h e a t "  p o s i t i o n .  
Hold i n  t h i s  p o s i t i o n  u n t i l  t h e  glow p l u g  i n d i c a t o r  
glows r e d .  

C A U T I O N :  EQUIPMENT DAMAGB 

NEVGR USE STARTING FLUIDS ON ANY PRECffAMBER ENGINE! 
I m m e d i a t e  engine d a m a g e  w i l l  r e s u l  t! 

2. Turn t o  t h e  " s t a r t "  p o s i t i o n .  The s t a r t e r  w i l l  
engage  and t h e  e n g i n e  w i l l  s t a r t .  The c o n t r o l  s w i t c h  i s  
s p r i n g  l o a d e d  s o  i t  c a n ' t  b e  a c c i d e n t a l l y  l e f t  i n  t h e  
" s t a r t "  p o s i t i o n .  R e l e a s i n g  t h e  s w i t c h  i n  t h e  " s t a r t "  
p o s i t i o n  w i l l  a u t o m a t i c a l l y  r e t u r n  i t  t o  t h e  " run"  
p o s i t i o n .  

3. With t h e  mode s w i t c h  i n  t h e  run  p o s i t i o n  and  t h e  
e n g i n e  r u n n i n g  t h e  "System Normal" lamp s h o u l d  b e  on. 

4. Allow t h e  e n g i n e  t o  s t a b i l i z e  i n  s p e e d  and warm u p ,  
b e f o r e  power ing  your  e x t e r n a l  l o a d s .  

5. When s t o p p i n g  t h e  u n i t ,  f i r s t  d i s c o n n e c t  t h e  
e x t e r n a l  l o a d s ,  and a l l o w  t h e  e n g i n e  t o  c o o l  down a t  no- 
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l o a d  f o r  5 m i n u t e s .  Then t u r n  t h e  s e l e c t o r  s w i t c h  t o  
t h e  ' o f f '  p o s i t i o n .  

C.  CONNECTINQ THE LOADS - A v a r i e t y  o f  c o n v e n i e n c e  
r e c e p t a c l e s  have  been  p r o v i d e d  on t h e  f r o n t  p a n e l .  The 
120/240 v o l t  r e c e p t a c l e s  a r e  powered whenever  t h e  e n g i n e  i s  
r u n n i n g .  Each o f  t h e  r e c e p t a c l e s  i s  p r o t e c t e d  by a  c i r c u i t  
b r e a k e r .  Keep i n  mind t h a t  t h e  t o t a l  g e n e r a t o r  l o a d  must 
n o t  exceed  7000 w a t t s .  A 30 Amp f o u r  w i r e  t h r e e  p h a s e  
r e c e p t a c l e  h a s  been  p r o v i d e d  on t h e  f r o n t  p a n e l  f o r  y o u r  
t h r e e  p h a s e  l o a d s .  . .. 

D .  Q R O U N D I N Q  THE U N I T  - To comply w i t h  c u r r . e n t  s a f e t y  
s t a n d a r d s ,  t h i s  g e n e r a t o r  s e t  must b e  grounded.  a round  t h e  
Mobi le  D i e s e l  g e n e r a t o r  s e t  by d r i v i n g  an  8 f t  c o p p e r  ground 
r o d  i n t o  t h e  e a r t h .  Connect  a  X 8  AWO o r  l a r g e r  ground c a b l e  
f rom t h e  g r o u n d i n g  l u g  on t h e  . g e n e r a t o r  t o  t h e  ground r o d  
u s i n g  approved  c o n n e c t o r s .  

E.  UNIT STORAGE - C e r t a i n  p r e c a u t i o n s  must  b e . t a k e n  i f  a  
Mobi le  L i g h t  System i s  t o  b e  s t o r e d  f o r  a  l o n g  p e r i o d  o f  
time. The u n i t  must  b e  s t o r e d  i n  a  d r y  l o c a t i o n  t o  p r e v e n t  
t h e  g e n e r a t o r  w i n d i n g  f rom d rawing  m o i s t u r e .  The u n i t  
s h o u l d  a l s o  b e  t h o r o u g h l y  c l e a n e d  p r i o r  t o  s t o r a g e .  

F o r  l o n g  term e n g i n e  s t o r a g e  p r o c e d u r e s ,  c o n s u l t  y o u r  l o c a l  
Kubota e n g i n e  d e a l e r .  They have  s p e c i a l  p r o c e d u r e s  t h a t  must 
b e  f o l l o w e d  i n  o r d e r  t o  p r e v e n t  e n g i n e  damage; s u c h  a s  
c y l i n d e r  r u s t  and  i n j e c t o r  d e t e r i o r a t i o n .  

SIlD15000-17B/A Page 14 



MAINTENANCE 

The u l t i m a t e  aim o f  any p r e v e n t i y e  m a i n t e n a n c e  program is  t o  
m a i n t a i n  t h e  equipment  i n  optimum c o n d i t i o n ,  e i t h e r  i n  
s e r v i c e  o r  r e a d y  f o r  s e r v i c e ,  f o r  t h e  maximum amount o f  t i m e  
d u r i n g  t h e  u s e f u l  l i f e  of t h e  equipment .  The d e t e c t i o n  of 
f a u l t s  b e f o r e  t h e y  d e v e l o p  i n t o  m a j o r  s o u r c e s  of d i f f i c u l t y  
w i l l  d e c r e a s e  t h e  i n c i d e n c e  o f  r e p a i r .  To t h i s  end ,  a  
r e g u l a r  s c h e d u l e  o f  c l e a n i n g  and i n s p e c t i o n  w i l l  go f a r  
t oward  a s s u r i n g  t r o u b l e - f r e e  o p e r a t i o n .  P e r s o n n e l  
r e s p o n s i b l e  f o r  m a i n t e n a n c e  s h o u l d  s e t  up a  s c h e d u l e  f o r  
i n s p e c t i o n ,  and c l e a n i n g  a t  i n t e r v a l s  c a l c u l a t e d  t o  keep  t h e  
equipment  i n  good c o n d i t i o n .  I n  making up a  s c h e d u l e ,  k e e p  
t h e  f o l l o w i n g  i n  mind: 

A. N e w  equipment  must b e  c a r e f u l l y  m o n i t o r e d  u n t i l  e x t e n d e d  
0 p e r a t i o n : h a s  d e m o n s t r a t e d  t h a t  i t  i s  p e r f o r m i n g  
s a t i s f a c t o r i l y .  

B. Old equipment  r e q u i r e s  more f r e q u e n t  i n s p e c t i o n ,  and 
p o s s i b l y  s e r v i c i n g ,  t h a n  s i m i l a r  equipment  t h a t  h a s  s e e n  
l e s s  s e r v i c e .  

C.  Time s p e n t  i n  c l e a n i n g ,  i n s p e c t i n g  and  c o r r e c t i n g  minor  
d e f e c t s  b e f o r e  t h e y  become m a j o r  t r o u b l e s  means t i m e  s a v e d  
i n  o v e r h a u l  and r e p a i r .  

PREVENTIVE MAINTENANCE 

A .  D a i l y  Main tenance  C h e c k l i s t  

$* O i l  l e v e l  i s  m a i n t a i n e d  between t h e  "L" Low mark and  t h e  
"H" h i g h  mark on t h e  d i p s t i c k .  ** F u e l  t a n k  f u l l  of p r o p e r  g r a d e  o f  d i e s e l  f u e l .  ** Water  and  eed imen t  d r a i n e d  from w a t e r  s e p a r a t o r .  ** R a d i a t o r  f i ; l l e d , w i t h  t h e  p r o p e r  c o o l a n t .  m i x t u r e .  ** A i r  c l e a n e r  r e s t r i c t i o n  gauge checked  r e g u l a r l y .  Do n o t  
o v e r  s e r v i c e .  ** I n s p e c t  f o r  any  f l u i d  l e a k s .  ** Look f o r  any l o o s e  o r  damaged p a r t s .  ** B e l t s  checked  f o r  t i g h t n e s s ,  c r a c k s  o r  f r a y s .  ** G e n e r a t o r  c o n t r o l  p a n e l  checked  f o r  l o o s e  o r  damaged 
p a r t s .  

S f .  Uni t  checked  f o r  g e n e r a l  a p p e a r a n c e  and  c l e a n l i n e s s .  ** B a t t e r y  checked  f o r  p r o p e r  f l u i d  l e v e l .  

OPTIONAL TRAILER 

** T r a i l e r  h i t c h  and s a f e t y  c h a i n s  checked  f o r  f i t n e s s .  ** T i r e s  checked  f o r  t r e a d  wear ,  damage and  p r o p e r  p r e s s u r e .  

C A U T I O N :  EQUIPMENT DAMAGE 

Fai lure  t o  keep  the  engine f u l l  o f  coo lant  w i l l  r e s u l t  
i a  the  high water  temperature be ing .  inopera  t i  v e .  This  
s ensor  must be  i n  coo lant  t o  p r o p e r l y  measure the  we t e r  
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temperature. Allowing the engine t o  opera te  low on 
coolant  may a l l o w  the water l e v e l  t o  drop below the 
sensor .  When t h i s  happens the engine may overheat 
causing engine damage. 

B .  Eng ine  R o u t i n e  Main tenance  - A good p r e v e n t i v e  
m a i n t e n a n c e  program b e g i n s  w i t h  a  good day-to-day 
m a i n t e n a n c e  check  and c o n t i n u e s  w i t h  a  r i g i d  r o u t i n e  
m a i n t e n a n c e  program a t  t h e  p r o p e r  s e r v i c e  i n t e r v a l s .  The 
c h a r t  be low i s  t o  b e  u s e d  a s  a  g u i d e  f o r  y o u r  m a i n t e n a n c e  
program. S h o r t e r  m a i n t e n a n c e  i n t e r v a l s  a r e  r e q u i r e d  if t h e  
e n g i n e  i s  o p e r a t e d  i n  a  d u s t y  env i ronmen t  o r  i f  f r e q u e n t  
s t o p s  a r e  made. If t h e  e n g i n e  i s  o p e r a t e d  i n  c o n s i s t e n t  
ambien t  t e m p e r a t u r e s  be low 0  o r  above  100  d e g r e e s  F 
m a i n t e n a n c e  s h o u l d  b e  pe r fo rmed  a t  s h o r t e r  i n t e r v a l s .  
C o n s u l t  y o u r  Kubota a u t h o r i z e d  r e p a i r  l o c a t i o n  f o r  

'.' recommende,d i n t e r v a l s .  

-. I n t e r v a l  I tem 

Every  100  h o u r s  Change e n g i n e  o i l  and  o i l  f i l t e r  
Check a i r  c l e a n e r  r e s t r i c t i o n  gauge  
Check f u e l  f i l t e r  
Check i n j e c t o r  n o z z l e s  
Check f u e l  p i p e s  
Check f a n  b e l t s  
Check b a t t e r y  e l e c t r o l y t e  

Eve ry  150 h o u r s  Check r a d i a t o r  h o s e s  

Eve ry  500 h o u r s  C lean  r a d i a t o r  c o r e  
Remove s e d i m e n t  i n  t h e  f u e l  t a n k  

Every  one  y e a r  

Eve ry  two y e a r s  

Change r a d i a t o r  c l e a n e r  and  c o o l a n t  
R e p l a c e  a i r  c l e a n e r  e l e m e n t  

R e p l a c e  r a d i a t o r  h o s e s  and  c lamps  
R e p l a c e  f u e l  p i p e s  and c lamps  - -- 

C.  ener era tor R o u t i n e  Main tenance  - v e r y  l i t t l e  r o u t i n e  
m a i n t e n a n c e  i s  r e q u i r e d  on t h e  g e n e r a t o r  i t s e l f  a s  it 
c o n t a i n s  f e w  consumable  p a r t s .  The g e n e r a t o r  and  
c o n t r o l  p a n e l  s h o u l d  b e  k e p t  f r e e  o f  o i l  and  d i r t .  The 
g e n e r a t o r  a i r  i n t a k e  and e x h a u s t  must b e  k e p t  c l e a r  of 

- a l l  d e b r i s .  

The d e n e r a t o r  f r e q u e n c y  s h o u l d  b e  checked  p e r i o d i c a l l y  
t o  i n s u r e  t h a t  t h e  e n g i n e  i s  o p e r a t i n g  a t  t h e  r i g h t  
speed .  The v o l t a g e  s h o u l d  b e  checked  w i t h  an e x t e r n a l  
v o l t m e t e r  t o  b e  c e r t a i n  t h e  v o l t m e t e r  on t h e  c o n t r o l  
p a n e l  i s  c o r r e c t .  

1. Brushes  
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Under o r d i n a r y  c i r c u m s t a n c e s ,  b r u s h e s  w i l l  o p e r a t e  f o r  
l o n g  p e r i o d s  w i t h o u t  r e q u i r i n g  r e p l a c e m e n t .  They s h o u l d  

- b e  i n s p e c t e d  a f t e r  t h e - f i r s t  1000 h o u r s  o f  o p e r a t i o n ,  
'and e v e r y  '100 h o u r s  of o p e r a t i o n  t h e r e a f t e r .  Remove 
b r u s h e s  one a t  a  t i m e  and check  f o r  l e n g t h ,  and  b e  s u r e  
t h a t  e a c h  moves f r e e l y  i n  i t ' s  b r u s h  h o l d e r .  B r u s h e s  
s h o u l d  b e  r e p l a c e d  when worn down t o  3/8".  R e p l a c e  
b r u s h e s  i n  comple t e  se ts ,  n e v e r  s i n g l y .  When r e p l a c i n g  
b r u s h e s ,  b e  c a r e f u l  t o  r e c o n n e c t  t h e  l e a d  w i r e s  
p r o p e r l y .  

Poor  c o n t a c t  ( o r  " s k i p p i n g " )  be tween b r u s h  and  s l i p  
r i n g  i s  caused  by o i l  and  g r i t ,  f l i n t ,  o r  o t h e r  h a r d  
s u b s t a n c e  on t h e  b r u s h ,  o r  by t h e  b r u s h  n o t  b e i n g  
" s e a t e d "  ( p r o p e r l y  shaped  t o  f i t  t h e  s l i p r i n g s ) .  
Remedy t h e s e  d e f e c t s  by  f i t t i n g  t h e  b r u s h e s  t o  t h e  s l i p -  
r i n g  c u r v a t u r e .  P l a c e  # 00 s a n d p a p e r  u n d e r  t h e  b r u s h e s  
w i t h  t h e  a b r a s i v e  s i d e  t o  t h e  b r u s h e s ,  and  work it b a c k  
and f o r t h  u n t i l  t h e  b r u s h e s  a re  t h e  same s h a p e  a s  t h e  
s l i p - r i n g s .  

2  S l i p  r i n g s  

The f o u r  c o n t i n u o u s  c o p p e r  r i n g s  l o c a t e d  a t  t h e  end o f  
t h e  a r m a t u r e  a r e  t h e  power c o l l e c t o r  r i n g s .  For  p r o p e r  
g e n e r a t o r  o u t p u t ,  t h e  s u r f a c e  o f  t h e  s l i p  r i n g s  must  
have  a  h i g h l y  p o l i s h e d  f i n i s h .  Under s u s t a i n e d  u s e ,  i t  
is  a d v i s a b l e  t o  check and o c c a s i o n a l l y  p o l i s h  t h e  r i n g  
s u r f a c e s  w i t h  a  c r o c u s  c l o t h  t o  m a i n t a i n  t h e  f i n i s h .  

TROUBLESHOOTING . 

A. a e n e r a l  - Check f o r  l o o s e  ' w i r e s ,  c o n n e c t i o n s ,  and  
h a r d w a r e  whenever t h e  e n g i n e  o r  g e n e r a t o r  c o n t r o l  p a n e l s  a r e  
opened.  If t h e  t r o u b l e s h o o t i n g  c h a r t  i n d i c a t e s  a  p a r t i c u l a r  
component d i s c r e p a n c y ,  p r o c e e d  t o  t h a t  p o r t i o n  o f  t h e  t e s t  
p r o c e d u r e .  

To p r o p e r l y  check  o u t  e l e c t r o n i c  components  and  g e n e r a t o r  
w i r i n g ,  t h e y  must b e  i s o l a t e d  from a s s o c i a t e d  c i r c u i t r y .  
Always mark l e a d s  d i s c o n n e c t e d  t o  i n s u r e  c o r r e c t  
r e c o n n e c t i o n  a f t e r  t e s t i n g .  

~ e s t  equipment  r e q u i r e d  t o  a c c o m p l i s h  t h e  s t a t i c  and 
o p e r a t i o n a l  t e s t s :  

1. Volt-ohmmeter - 20 ,000  ohms p e r  v o l t  ( o r  h i g h e r ) .  

2. Frequency  m e t e r  - 6 8  t o  62  h e r t z  ( c y c l e s  p e r  
s e c o n d ) .  

3. Clamp-on ammeter 0-600 ampere r a n g e .  

0 .  Problem i s o l a t i o n  - M a l f u n c t i o n s  a r e  g e n e r a l l y  

SHD15000-17E/A Page 17  
- - - - - - - - - - 



MAINTENANCE 

c l a s s i f i e d  and d e s c r i b e d  by  symptoms, w i t h  t h e  symptoms 
p o i n t i n g  t o  c a u s e s .  

S t a r t  f a i l u r e ,  p o o r  s p e e d  r e g u l a t i o n ,  h i g h  v o l t a g e ,  low 
v o l t a g e ,  e t c . ,  a r e  o n l y  SYMPTOMS. To f i n d  and  c o r r e c t  
CAUSES o f  t h e s e  m a l f u n c t i o n s ,  i t  is n e c e s s a r y  t o  i s o l a t e  t h e  
problem t o  one  o f  t h e  b a s i c  s y s t e m  components .  

1. Engine  - i n c l u d i n g  f u e l  and  c r a n k i n g  syitems. 

2. Q e n e r a t o r  - i n c l u d i n g  v o l t a g e  r e g u l a t o r  

3. C o n t r o l  p a n e l  - manual s tart  o r  meters 

4. O t h e r  e x t e r n a l  i n f l u e n c e s  - s u c h  a s  l o a d ,  f u e l ,  
b a t t e r y ,  a c c e s s o r y  equipment  ( r e m o t e  c o n t r o l  p a n e l s ,  
e x h a u s t  s y s t e m ,  e t c ) .  

s:C. E l i m i n a t e  e x t e r n a l  c a u s e s  o f  m a l f u n c t i o n  . 

1. I n s t a l l a t i o n  - r e s t r i c t i o n s  i n  e x h a u s t ,  
v e n t i l a t i o n ,  f u e l ,  low b a t t e r y  e tc .  

2.  Load - two b a s i c  c h e c k s  r e g a r d i n g  a p p a r e n t  o v e r l o a d :  

a .  V e r i f y  l o a d  i s  w i t h i n  n a m e p l a t e  c a p a c i t y  u s i n g  a  
clamp-on ammeter. 

b.  If w i t h i n  n a m e p l a t e  c a p a c i t y  on a l l  l e g s ,  
d e t e r m i n e  if s p e e d  d r o p s  below s p e c i f i c a t i o n s .  

1. If s p e e d  d r o p s ,  e n g i n e / f u e l  e t c . ,  problem: 
a .  F u e l  f i l t e r s  p lugged .  
b .  Tank empty. 
c. Water  i n  sys t em.  
d. L i n e s  b roken  o r  d i s c o n n e c t e d .  
e. A i r  f i l t e r  p lugged  

. . 

2. If s p e e d s  O K ,  g e n e r a t o r / e l e c t r i c a l  problem. 

E f f i c i e n t  t r o u b l e s h o o t i n g  w i l l  r a p i d l y  na r row t h e  number o f  
p o s s i b l e  c a u s e s  of m a l f u n c t i o n  w i t h  t h e  minimum o f  c h e c k s ,  
To do t h i s ,  a  g e n e r a l  u n d e r s t a n d i n g  of t h e  t o t a l  s y s t e m  
o p e r a t i o n  i s  n e c e e s a r y .  Each sys t em component h a s  u n i q u e  
i n p u t  and o u t p u t  c h a r a c t e r i s t i c s  t h a t  p r o v i d e  c l e a r  messages  
t h a t  p r o p e r l y  i n t e r p r e t e d  w i l l  p o i n t  d i r e c t l y  t o  t h e  c a u s e  
o f  m a l f u n c t i o n .  V e r i f y  d e f e c t  and r e p a i r  o r  r e p l a c e  a s  
r e q u i r e d .  

Fo r  r e s o l u t i o n  of s p e c i f i c  f a i l u r e  symptoms, i s o l a t e  t o  
s y s t e m  o r  component and r e f e r  t o  s e c t i o n  o f  t h i s  manual 
c o v e r i n g  t h e  s u s p e c t e d  sys t em.  



D I A G N O S T I C  T A B L E  

SYMPTOM POSSIBLE CAUSE 
Low Voltage Bngine Speed too Slow 
(under 230 vol t s '  
no-load) 

Defective Armature 

Defective Rect i f ie r  

Defective Field Coils 

CORRECTION 
Check the  no-load engine speed 
with a frequency meter and 
adjust  the  governor t o  61.5 
Hertz a t  no-load. 
Measure armature resis tance 
(0.1 ohms). Check f o r  grounds 
and shorts.  Replace if 
defective. 
Follow test procedure and 
replace i f  defective. 
Measure c o i l  res is tance 
(25-27.9' ohms). Check f o r  
grounds. Replace if  defective.  

.Low Voltage Engine Speed too Slow 
(under 205 vo l t s  
loaded) 

Check the  no-load engine speed 
with a frequency meter and 
adjust  the  governor t o  61.5 
Hertz a t  no-load. Troubleshoot 
engine and determine why it 
w i l l  not hold the proper speed. 

Generator Overloaded Measure load being run and 
compare with name p l a t e  rating. 
The load on each l eg  should be 
as evenly balanced as possible 

.. . and should not exceed the  
rated current on any leg. 

(3 t o  5 vol t s )  Defective Rectifier Follow t e s t  procedure 
replace i f  defective. 

Defective Field Coils Measure c o i l  res is tance 
(26-27.9 ohms). Check f o r  
grounds. Replace if  defective. 

(0 Volts) Short Circui t  on the  AC Disconnect a l l  external loads. 
Output Check a l l  the  AC wiring i n  the  

control  cabinet f o r  shorts .  
Repair o r  replace as required. 

Shorted Capacitor Troubleshoot, replace as 
required. 

Defective Armature Measure armature resis tance 
(0.1 ohms). Check f o r  ground 
shorts.  Replace if defective. 

Loss of Residual Magnetism Flash the  f i e l d  c o i l s  with a 
12 vo l t  battery. 

Fluctuating Erra t ic  Engine Speed Refer t o  the  Engine 
Voltage manufacturer's maintenance 

manual. 
Loose terminal o r  Load Check a l l  AC wiring 
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Connections connections. 

High Voltage Bngine Speed t oo  High Check engine speed reset t o  
1845 RPM (61.5 HZ) no-load. ' 

Generator A i r  Vents Obstructed 
Overheating High Intake A i r  

Temperature 

denerator Overloaded 
o r  Unbalanced 

.:.. . 
Shorted Turns i n  e i t h e r  

.. . ;. , '3: 
t h e  Armature o r  F ie ld  

. . .  
Coi l s  

Generator noisy  Loose Sheetmetal 
and o r  v ib r a t e s  

Armature Rubbing 

Bearing Defective 
Bngine Unbalanced 

ENGINE 

Glow Plug DC C i r cu i t  Breaker Tripped 
Ind ica to r  Inop DC C i r cu i t  Breaker 

Defective 
Defective Mode Switch 
Defective Glow Plug 

Solenoid 
Defective Glow Plug 

Ind ica to r  
. .. Corroded Bat tery  Cable 

Connections 
Battery Dead 

Diesel DC Ci rcu i t  Breaker O f f  
Se t  w i l l  not  DC Ci rcu i t  Breaker 
crank. Defective 

Corroded Battery Cable 
Connections 

Battery Dead 

Mode Switch Defective 

Defective S t a r t e r  o r  
Solenoid 

Defective BCM (Bngine 

Clear Obstruction. 
Improve ven t i l a t ion .  Allow a t  
l e a s t  two feet c learance 
around generator. 
Measure load being run and 
compare with name p l a t e  ra t ing.  
The load on each l e g  should be 
as evenly balanced as possible  
and should not  exceed t h e  
r a t e d  current  on any leg.  
Measure r o t o r  and s t a t o r  
r e s i s t ance  f o r  shor ted turns. 

Replace i f  defective.  

Check nuts ,  b o l t s  and doors 
f o r  t ightness .  
Repair o r  replace  defec t ive  
par t .  
Replace Bearing. 
Consult l o c a l  engine dealer .  

Reset. 
Check DC! breaker f o r  
cont inui ty .  Replace. 
Troubleshoot and replace. 
Troubleshoot and replace. 

Troubleshoot and redlace.  

Remove cables from ba t t e ry  and 
clew. 
check ba t  &ry with a hydrometer. 
Recharge o r  replace  as 
required.  
Turn on. 
Check DC breaker f o r  
cont inui ty .  Replace. 
Remove cables  from ba t t e ry  and 
clean. 
Check ba t t e ry  with a hydrometer 
Recharge o r  replace  as 
required.  
Check s t a r t  switch f o r  proper 
cont inui ty .  Replace 
Test start  olen no id and 
starter. Refer t o  engine 
manufactures manual. 
Troubleshoot and replace 



Control Module) 

Cranks but  Out of h e 1  
w i l l  not  start. A i r  i n  t h e  Fuel Lines 

Defective Fuel Solenoid 

Defective C R l  Relay 
Water/Fuel Separator f u l l  

of  water . 
Fuel F i l t e r  Plugged 
Defective ECM 
Defective Preheat 

S t a r t s  but  s t ops  Low Battery 
when t h e  start 
switch is ' . Defective Holding Coi l  on 
re leased  Fuel Solenoid 

FAILURE LAMPS 

Low O i l  Pressure  

High Water 
Temperature 

Overspeed 
(Actual 

overspeed) 

(Engine runs 
normal but  
shu t s  down on 
overspeed) 

System Normal 
(Not Lighted 
Unit Stopped) 

Engine Low on O i l  
O i l  Pump Fa i lu r e  
Defective Pressure  

Sensor 
O i l  is th inning out  when 

t h e  engine g e t s  hot  
Defective IW 

Bngine Low on Water 
Engine Thermostat Defective 

Coolant Mixture Incorrect  
Plugged Radiator 
Broke/Loose Fan B e l t  
Defective Sensor 
Defective Water Pump 
Defective BCM 

Rngine Speed High 
Broken/Loose Fan Belts 
Defective Governor 

Defective Al ternator  
Defective Sensor Lead 
Defective ECM 

Defective BCM 
Defective Bulb 
DC Circu i t  Breaker O f f  
DC Circu i t  Breaker 

Defective 
Corroded Battery Cable 

F i l l  f u e l  tanks. 
Bleed a i r  out  of f u e l  system 
See engine manual. 
TroubleiiTioot and Replace. 
See engine manual f o r  d e t a i l s .  
Troubleshoot and Replace. 
Drain water from separator .  

Replace F i l t e r s .  
.Troubleshoot and r epa i r .  
Troubleshoot glow plug 
solenoid  and glow plugs. 
Recharge o r  replace  

Troubleshoot and r e p a i r  o r  
rep lace  as required. 

F i l l  t o  required l eve l .  
Troubleshoot and repa i r .  
Check ac tua l  o i l  pressure ,  
r ep lace  sensor  i f  defec t ive .  
Check o i l  f o r  contamination 
and change t h e  o i l .  
Troubleshoot and replace.  

F i l l  t o  required l eve l .  
Check f o r  water c i r cu l a t i on .  
Repair as required. 
Check f o r  required 50/50 mix. 
Clean o r  r e p a i r  as required.  
Repair. 
Troubleshoot and replace.  
Repair o r  replace.  
Troubleshoot and replace .  

Reset engine speed t o  1800 APM 
Repair o r  rep lace  as required.  
Repair o r  rep lace  as required.  

Test and repa i r .  
Troubleshoot and r epa i r .  
Troubleshoot ad jus t  and/or 
r epa i r .  

Repair o r  replace.  
Replace' 
Turn on. 
Check DC breaker f o r  
cont inui ty .  Replace. 

'Remove cables from b a t t e r y  and 



Connections clean. 
Battery Dead Check ba t te ry  with a hydrometer 

_. Recharge o r  replace a s  
required. 

Mode Switch Defective Check s t a r t  switch f o r  proper 
continuity. Replace. 

(Engine Defective Sensor lead from Troubleshoot and repair .  
Running) Engine Alternator 

Defective Engine Alternator Repair o r  replace. 

Bngine Speed A i r  Cleaner Plugged Replace. 
Drops too l o w  Generator overloaded Remove External 'load and 
Under Load Troubleshoot generator. 

Water/Fuel Separator f u l l  Drain water from separator. 
of water 

Fuel F i l t e r  Plugged Replace F i l te rs .  
In jec tor  Pump Defective Repair o r  Replace. 

CC3MPf3NENT TESTING 

A. CONTROL PANEL 

The c o n t r o l  s y s t e m s  a r e  s i m p l i f i e d  t o  m i n i m i z e  c o n t r o l  
components .  Normal c o n t r o l  r e l a y s  have  b e e n  r e p l a c e d  by a 
s i n g l e  e n g i n e  c o n t r o l  module.  T h i s  e n g i n e  c o n t r o l  module i s  
c o n t r o l l e d  by  a s i n g l e  t h r e e  p o s i t i o n  s w i t c h .  To a c c e s s  
t h e  i n s i d e  o f  t h e  c o n t r o l  c a b i n e t  remove t h e  f r o n t  p a n e l .  

1. BCM ( E n g i n e  C o n t r o l  Module) - S t a t i c  t e s t  o f  t h e  ECM 
i s  done u s i n g  a VOM (Volt-Ohm M e t e r ) .  

a .  Turn on t h e  DC c i r c u i t  b r e a k e r .  

b .  Turn t h e  mode s w i t c h  t o  t h e  r u n  p o s i t i o n .  

c. S e t  y o u r  VOM f o r  1 5  t o  30 v o l t s  DC. 

d .  C l i p  t h e  N e g a t i v e  ( b l a c k l e a d )  l e a d  t o  Wire # 1  
( g r o u n d )  

e.  Check f o r  v o l t a g e  a t  t h e  f o l l o w i n g  p o i n t s :  

- R e f e r e n c e  Wi r ing  Diagram C97422-000 

T e s t  
# 1  
#2 
# 3  

Wire # V o l t a g e  
6 1 2  VDC 

24 1 2  VI)C 
1 8  12  VDC 

R e s u l t s :  
T e s t  X1; V o l t a g e  p r e s e n t  i n d i c a t e s  t h e  BCM i s  b e i n g  
p r o p e r l y  powered t h r o u g h  t h e  DC c i r c u i t  b r e a k e r  a n d  
t h e  C o n t r o l  s w i t c h .  If v o l t a g e  i s  n o t  p r e s e n t ,  check  
t h e  c o n t r o l  s w i t c h  and t h e  DC c i r c u i t  b r e a k e r .  
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P 

Test #2; Lead # 24 i s  i g n i t i o n  r e l a y  (CR1) c o n t r o l .  
Vo l t age  p r e s e n t  h e r e  i n d i c a t e s ' t h e  ECM h a s  e n e r g i z e d  
t h e  C R 1  r e l a y  t h a t  w i l l  power up  t h e  m e t e r s ,  f u e l  
s o l e n o i d  and  t h e  e x c i t a t i o n  l e a d - t o  t h e  e n g i n e  
a l t e r n a t o r  r e g u l a t o r .  No v o l t a g e  h e r e  i n d i c a t e s  t h e  
BCM is  d e f e c t i v e ,  

Test X 3 ;  V o l t a g e  p r e s e n t  h e r e  i n d i c a t e s  t h e  lamp 
t e s t  s w i t c h  is  powered. D e p r e s s i n g  t h e  tes t  s w i t c h  
s h o u l d  l i g h t  a l l  f o u r  lamps.. No v o l t a g e  p r e s e n t  
i n d i c a t e s  t h e  BCM is  d e f e c t i v e .  

2. FRONT PANEL SWITCHES 

a ,  Mode S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r . t o  t h e  open 
p o s i t i o n .  

2. Move t h e  c o n t r o l  s w i t c h  t o  " p r e h e a t " .  

3. S e t  y o u r  VOM s e t  t o  Ohms Rxl  

4. You s h o u l d  have  c o n t i n u i t y  be tween  wire X5 
and R91. 

5. Move t h e  mode s w i t c h  t o  " run" .  

6. Check f o r  c o n t i n u i t y  be tween  wire #5 and 
#6. 

.. . 

7. Move t h e  s w i t c h  t o  " s t a r t " .  

8. Check f o r  c o n t i n u i t y  be tween  w i r e  $5 and 
89. 

9. Wi th  t h e  s w i t c h  i n  t h e  " s t o p "  p o s i t i o n  you 
s h o u l d  have  NO c o n t i n u i t y  be tween  a n y  c o m b i n a t i o n  
o f  $5, $91, #6 ,  o r  #9  

10. If you g e t  i n c o r r e c t  r e a d i n g s  i n  any  o f  t h e s e  . . t e s t s ,  t h e  s w i t c h  i s  d e f e c t i v e  and  mus t  b e  r e p l a c e d .  

b. Lamp T e s t  S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  open 
p o s i t i o n .  

2 .  Move t h e  mode s w i t c h  t o  " s t o p " .  

3. S e t  y o u r  VOM set  t o  Ohms Rxl. 

4. While  t h e  lamp t e s t  s w i t c h  i s  d e p r e s s e d ,  
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check  f o r  c o n t i n u i t y  betwgen w i r e  # l  ( g r o u n d )  
and w i r e  # 18 . Your VOM s h o u l d  i n d i c a t e  NO 
c i r c u i t  when t h e  s w i t c h  is r e l e a s e d .  

6. R e p l a c e  i f  d e f e c t i v e .  

c. P a n e l  L i g h t  S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  open 
p o s i t i o n .  

2. S e t  y o u r  VOM set  t o  Ohms Rxl .  

3. Whi le  t h e  p a n e l  l i g h t  s w i t c h  i s  d e p r e s s e d  
check  f o r  c o n t i n u i t y  be tween  w i r e  X5 t o  Wire X 
26 . Your VOM s h o u l d  i n d i c a t e  NO c i r c u i t  when 

: t h e  s w i t c h  is  r e l e a s e d .  

4. R e p l a c e  i f  d e f e c t i v e .  

3. MBTERS 

a .  O i l  P r e s s u r e  Qauge  - T h i s  m e t e r  c o n s i s t s  o f  two 
p a r t s ;  o n e  i s  t h e  e lec t r i c  meter i n  t h e  p a n e l ,  and  
t h e  o t h e r  i s  t h e  s e n d e r  -mounted on t h e  e n g i n e .  

W A R N I N G :  EQUIPMENT DAMAGE. 

I f  the s y s t e a  has shut down wi th  8 LOP warning 
l i g b t  DO NOT ASSUME tha t  the f a u l t  is i a  the 
meter o r  shut down sys tem j u s t  because the 
engine i s  f u l l  o f  oil. Insure you do have o i l  
PRESSURB be fore  proceeding t o  t e s t  t h e .  
moni t o r i a g  s y s  t e n  and are t e r s .  

1. The P o r t a b l e  D i e s e l  s y s t e m  must  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  b o t h  t h e  meter and t h e  s e n d e r  
u n i t .  

2 .  S e t  y o u r  VOM f o r  1 5  t o  30 v o l t s  DC. 

3;  T e s t  be tween  l e a d  #21  .on t h e  back  o f  the 
m e t e r  and l e a d  # l ' + o r  1 2  VDC. If you do n o t  
have  t h e  p r o p e r  v o l t a g e  t r a c e  t h e  X21 l e a d  back  
t o  t h e  C R 1  and  re tes t  t h e  r e l a y .  

4. L o c a t e  t h e  s e n d e r  on t h e  e n g i n e  and t e s t  
between l e a d  $36  and ground f o r  1 2  V D C .  The 
a b s e n c e  o f  v o l t a g e  a t  t h i s  p o i n t  i n d i c a t e s  a  
problem i n  t h e  w i r i n g  h a r n e s s .  T r a c e  back  t o  
t h e  meter and  r e p a i r  a s  r e q u i r e d .  

5. Us ing  n s h o r t  jumper l e a d ,  g round w i r e  X35 
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momentar i ly .  T h i s  s h o u l d  c a u s e  t h e  meter t o  go 
- .  f u l l  s c a l e .  I f ' i t  d o e s n ' t ,  t h e  m e t e r  i s  

d e f e c t i v e .  

6. If t h e  meter d o e s  go  f u l l  s c a l e ,  b u t  w i l l  
n o t  work n o r m a l l y  when c o n n e c t e d  t o  t h e  s e n d e r ,  
t h e  s e n d e r  is  d e f e c t i v e .  

b. . C o o l a n t  Tempera tu re  Gauge '- T h i s  meter c o n s i s t s  
o f  two p a r t s ;  one  i s  t h e  e lec t r i c  m e t e r  i n  t h e  
p a n e l  and  t h e  o t h e r  is  t h e  s e n d e r  mounted on t h e  
e n g i n e .  

W A R N I N G :  PERSONAL DAMACIE. 

I f  the  sys tem .has shut-down w i t h  a Coolant 
Sys tern warning l i g h t  DO NOT REMOVE THE RADIATOR 
CAP UNTIL TBE ENGINE BAS COOLED FOR AT LEAST 15 
TO 30 MINUTES. Hot coolant  can cause s e v e r e  
burns. Always assune the  r a d i a t o r  i s  ho t  u n t i l  
confirmed otherwise .  

. . 

1. The P o r t a b l e  D i e s e l  s y s t e m  must  b e  r u n n i n g  
t o  p r o p e r l y  t e s t  b o t h  t h e  meter and  t h e  s e n d e r  
u n i t .  

2. S e t  y o u r  VOM f o r  1 5  t o  30 v o l t s  DC. 

3. T e s t  be tween  l e a d  #21  on t h e  back  o f  t h e  
meter and l e a d  # 1  f o r  1 2  VDC. If you do  n o t  
have  t h e  p r o p e r  v o l t a g e  t r a c e  t h e  X21 l e a d  back  
t o  t h e  C R 1  and  r e t e s t  t h e  r e l a y .  

4. L o c a t e  t h e  s e n d e r  on t h e  e n g i n e  and  t e s t  
between l e a d  #30 and  ground f o r  1 2  VDC. The 
a b s e n c e  o f  v o l t a g e  a t  t h i s  p o i n t  i n d i c a t e s  a 
problem i n  t h e  w i r i n g  h a r n e s s .  T r a c e  back  t o  
t h e  m e t e r  and r e p a i r  a s  r e q u i r e d .  

5. Us ing  a  s h o r t  jumper  l e a d ,  g round  w i r e  X30 
momentar i ly .  T h i s  s h o u l d  c a u s e  t h e  m e t e r  t o  go 
f u l l  s c a l e .  If i t  d o e s n ' t  t h e  m e t e r  is  
d e f e c t i v e .  

6. If t h e  meter does  go f u l l  s c a l e  b u t  w i l l  n o t  
work n o r m a l l y  c o n n e c t e d  t o  t h e  s e n d e r ,  t h e  
s e n d e r  i s  d e f e c t i v e .  

c. F u e l  Leve l  Qauge  - T h i s  m e t e r  c o n s i s t s  o f  two 
p a r t s :  one  i s  t h e  e l e c t r i c  m e t e r  i n  t h e  p a n e l ,  and  
t h e  o t h e r  i s  t h e  s e n d e r  mounted i n  t h e  f u e l  t a n k .  

1. The P o r t a b l e  D i e s e l  s y s t e m  must  b e  r u n n i n g  
t o  p r o p e r l y  t e s t  b o t h  t h e  m e t e r  and t h e  s e n d e r  
u n i t .  
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2. S e t  y o u r  VOM f o r  15 t o  30 v o l t s  DC. 

3. T e s t  be tween l e a d  8 2 1  on t h e  back  o f  t h e  
meter and  l e a d  X 1  f o r  1 2  VDC. If you do n o t  
have  t h e   roper v o l t a g e  trace t h e  #21  l e a d  back  
t o  t h e  C R 1  and  retest  t h e  r e l a y .  

4. L o c a t e  t h e  s e n d e r  on t h e - f u e l ' t a n k  and  t e s t  
between l e a d  X90 and ground f o r  1 2  VDC. The 
a b s e n c e . o f  v o l t a g e :  a t  t h i s  p o i n t  i n d i c a t e s  a  
problem i n  t h e  w i r i n g  h a r n e s s .  T r a c e  back  t o  
t h e  meter and  r e p a i r  a s  r e q u i r e d .  

. .. 

5. ' U s i n g  a  s h o r t  jumper l e a d ,  ground w i r e  X90 
momenta r i ly .  T h i s  s h o u l d  c a u s e  t h e  meter t o  go  

! f u l l  s c a l e .  If i t  d o e s n ' t ,  t h e  meter i s  
d e f e c t i v e .  

6. I f  t h e  meter d o e s  go f u l l  s c a l e  b u t  w i l l  n o t  
work n o r m a l l y  c o n n e c t e d  t o  t h e  s e n d e r ,  t h e  
s e n d e r  is d e f e c t i v e .  

d. DC V o l t m e t e r  - T h i s  meter i n d i c a t e s  t h e  
c o n d i t i o n  o f  y o u r  b a t t e r y  and c h a r g i n g  s y s t e m .  

1. The P o r t a b l e  Diesel s y s t e m  must  b e  r u n n i n g  
t o  p r o p e r l y  t e s t  t h i s  m e t e r .  

2. S e t  y o u r  VOM f o r  1 5  t o  30 v o l t s  DC.  

3. T e s t  t h e  v o l t a g e  l e v e l  be tween w i r e  #21  and  
$1. T h i s  r e a d i n g  s h o u l d  match  t h e  m e t e r  
r e a d i n g .  If n o t ,  r e p l a c e  t h e  d e f e c t i v e  m e t e r  

e. Running Time Meter  - T h i s  meter a c c u m u l a t e s  t h e  
t o t a l  number o f  h o u r s  t h e  e n g i n e  h a s  o p e r a t e d .  

1. The P o r t a b l e  D i e s e l  s y s t e m  must  b e  r u n n i n g  
t o  p r o p e r l y  t e s t  t h i s  m e t e r .  

2.  S e t  y o u r  VOM f o r  1 5  t o  30 v o l t s  DC. 

3 ;  T e s t  between l e a d  $ 2 1  on t h e  back  o f  t h e  
meter and l e a d  #1  f o r  1 2  V D C .  If you do n o t  
have  t h e  p r o p e r  v o l t a g e  t r a c e  t h e  $21 l e a d  b a c k  
t o  t h e  C R 1  and r e t e s t  t h e  r e l a y .  

4. If t h e  p r o p e r  v o l t a g e  i s  p r e s e n t  and t h e  
r u n n i n g  time m e t e r  i s  n o t  o p e r a t i n g  i t  is  
d e f e c t i v e  and s h o u l d  b e  r e p l a c e d .  

4 .  C I R C U I T  BREAKERS 

a .  DC C i r c u i t  Breake r  - T h i s  c i r c u i t  b r e a k e r  
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c o n t r o l s  a l l  t h e  DC v o l t a g e  t 6  t h e  c o n t r o l  p a n e l ,  
f o r  m o n i t o r i n g  and s t a r t i n g  t h e  e n g i n e .  

1. D e p r e s s  t h e  mode s w i t c h  t o  t h e  " o f f "  p o s i t i o n .  

2. ~ e p r e b s  t h e  f i e l d  c i r c u i t  b r e a k e r  "on". 

.3. S e t  y o u r  VOM f o r  15 t o  30 v o l t s  DC.  

4.  T e s t  v o l t a g e  be tween  w i r e  #5 and  #1. You 
s h o u l d  h a v e  b a t t e r y  l e v e l  v o l t a g e  (13 .5  v o l t s ) .  

5. If you do n o t  g e t  any  v o l t a g e  on w i r e  #5 ,  
check  t h e  v o l t a g e  on t h e  o p p o s i t e  s i d e  o f . t h e  
b r e a k e r  ( w i r e  #2). If you h a v e  good v o l t a g e  on 
w i r e  # 2 ,  t h e  b r e a k e r  is d e f e c t i v e .  

6. If you do  n o t  have  13.5 v o l t s  on w i r e  Y2, 
r e c h e c k  t h e  b a t t e r y  f o r  a  low c h a r g e  c o n d i t i o n  
and  t h e  b a t t e r y  c a b l e s  f o r  p o o r  c o n n e c t i o n s .  

b .  AC C i r c u i t  B r e a k e r s  - Each r e c e p t a c l e  on t h e  
f r o n t  p a n e l  is p r o t e c t e d  b y  a  c i r c u i t  b r e a k e r .  A l l  
o f  t h e  c i r c u i t  b r e a k e r s  c a n  b e  t e s t e d  i n  t h e  same 
manner.  

CAUTION: EQUIPMENT D A N G E R  

Do Not assume t h a t  because  a  b r e a k e r  k e e p s  
t r i p p i n g  off tba  t  t h e  b r e a k e r  i s  d e f e c t i v e .  
Most b r e a k e r  t r i p s  a r e  caused .by  an o v e r l o a d .  
I f  cont inual  breaker  i n t e r r u p t i o n s  a r e  b e i n g  
exper ienced ,  use  a clamp-on ammeter t o  de termine 
t h e  a c t u a l  l o a d  b e f o r e  r e p l a c i n g  the  c i r c u i t  
b r e a k e r .  

1. Move t h e  mode s w i t c h  t o  t h e  " o f f "  p o s i t i o n .  

2. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  "o f f11  
p o s i t i o n .  

3. S e t  y o u r  VOM on t h e  Ohms Rxl  s c a l e .  

4; T e s t  t h e  r e s i s t a n c e  f rom t h e  u p p e r  t o  t h e  
l o w e r  c o n n e c t i o n  on e a c h  c i r c u i t  b r e a k e r .  The 
b r e a k e r s  must b e  i n  t h e  c l o s e d  p o s i t i o n .  

5. You s h o u l d  r e a d  a  v e r y  low r e s i s t a n c e  
be tween  t h e  two t e r m i n a l s  on e a c h  c i r c u i t  
b r e a k e r  ( l e s s  t h a n  . 5  ohms).  

6. Any c i r c u i t  b r e a k e r  t h a t  h a s  a  h i g h  
r e s i s t a n c e  o r  i s  open and  c a n ' t  b e  c l o s e d  must  
b e  r e p l a c e d .  
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B. QBNERATOR 

The main components  o f  t h e  g e n e r a t o r  a r e :  f i e l d  s h e l l ,  f i e l d  
c o i l s ,  a r m a t u r e ,  b r u s h e s ,  b r u s h  h o l d e r  a s s e m b l y ,  
a n d  a rmature-mounted  c o o l i n g  f a n .  U n l e s s  n o t e d  o t h e r w i s e  
t e s t i n g  o f  t h e  g e n e r a t o r  c a n  b e  a c c o m p l i s h e d  w i t h o u t  
d i s c o n n e c t i n g  t h e  g e n e r a t o r  f rom t h e  e n g i n e .  To a c c e s s  t h e .  
g e n e r a t o r  f o r  t e s t i n g  remove t h e  s h e e t  m e t a l  end  c o v e r  on 
t h e  end  o f  t h e  g e n e r a t o r .  T h i s  c o v e r  i s ' h e l d  i n  p l a c e  by 
two  s h e e t m e t a l  screws t h a t  mus t  b e  removed t o  remove t h e  
c o v e r .  

B e f o r e  p e r f o r m i n g  any  m a i n t e n a n c e  on t h e  e n g i n e  o r  
, ; g e n e r a t o r ,  .. . p l a c e  t h e  mode s w i t c h  on t h e  c o n t r o l  p a n e l  t o  

t h e  s t o p  p o s i t i o n  and  t h e  DC c i r c u i t  b r e a k e r  t o  t h e  o f f  
p o s i t i o n .  , 

1. T e s t i n g  g e n e r a t o r  f i e l d  f o r  opens  and  g r o u n d s  

a .  Tag a n d  d i s c o n n e c t  t h e  f i e l d  l e a d s  f rom 
r ec t i f i e r .  

b. S e t  y o u r  VOM on t h e  Ohms Rxl  s c a l e .  

c. Connec t  t h e  m e t e r  l e a d s  t o  t h e  f i e l d  l e a d s .  The 
f i e l d  c o i l  r e s i s t a n c e  s h o u l d  b e  25.0 t o  27.9 ohms. 
If f i e l d  i s  open ,  m e t e r  w i l l  r e a d  i n f i n i t e  
r e s i s t a n c e .  If a n  i n c o r r e c t  r e s i s t a n c e  r e a d i n g  i s  
o b t a i n e d  o r  t h e  f i e l d s  a r e  open ,  c u t  t h e  c o n n e c t o r  
be tween  t h e  two c o i l s  and  d e t e r m i n e  which is  
d e f e c t i v e  and r e p l a c e .  

d. Next c o n n e c t  o n e  meter l e a d  t o  t h e  f i e l d  s h e l l  
l e a v i n g  o t h e r  l e a d  s t i l l  c o n n e c t e d  t o  one  o f  t h e  
f i e l d  l e a d s .  If meter i n d i c a t e s  c o n t i n u i t y  ( z e r o  
ohms) o r  a n y  r e a d i n g  l o w e r  t h a n  i n f i n i t e , , . r e s i s t a n c e ,  
t h e  f i e l d  i s  g rounded  dnd s h o u l d  b e ' r e p l a c e d .  I f  t h e  

. <,. f i e l d s  a r e  g rounded ,  c u t  t h e  c o n n e c t o r  be tween  t h e  
two c o i l s  and  r e tes t  t o  d e t e r m i n e  which  c o i l  
is  grounded .  

F i g .  5 .  

2. T e s t i n g  a r m a t u r e  f o r  opens  and  g rounds .  

a .  Remove a l l  b r u s h e s .  

b. S e t  y o u r  VOM on t h e  Ohms Rx10,OOO s c a l e .  

c. H o l d i n g  one  m e t e r  l e a d  a g a i n s t  a  c l e a n  s p o t  on 
t h e  a r m a t u r e  s h a f t ,  t o u c h  t h e  o t h e r  l e a d  t o  e a c h  of 
t h e  f o u r  s l i p  r i n g s ,  one a t  a t i m e  w h i l e  o b s e r v i n g  
t h e  m e t e r .  If t h e  m e t e r  i n d i c a t e s  c o n t i n u i t y  ( z e r o  
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o h m s ) l o r  a,ny r e a d i n g  l o w e r  t h a n  i n f i n i t e  r e s i s t a n c e ,  
t h e  a r m a t u r e  is  grounded .  D i r t  on t h e  s l i p  r i n g s  
c a n  c a u s e  g round ing .  C a r e f u l l y  c l e a n  t h e  d i r t  o f f  
t h e  s l i p  r i n g s  .if g r o u n d i n g  was i n d i c a t e d ,  t h e n  
r echeck .  R e p l a c e  t h e  a r m a t u r e  i f  i t  i s  grounded .  

d. R e s e t  y o u r  VOM on t h e  Ohms Rxl  scale. 

e. Touch one meter l e a d  on  s u r f a c e  o f  s l i p  r i n g  # 1 ,  
and  t o u c h  o t h e r  meter l e a d  t o  s u r f a c e  o f  c o l l e c t o r  
r i n g  #2 w h i l e  o b s e r v i n g  t h e  meter. Meter s h o u l d  
i n d i c a t e  a  v e r y  low r e s i s t a n c e  ( . l  Ohms). If n o t  
( i . e ,  i f  meter i n d i c a t e s  i n f i n i t e  r e s i s t a n c e )  p a r t  
o f  a r m a t u r e  w i n d i n g s  are open and  a r m a t u r e  s h o u l d  b e  
r e p l a c e d ,  

f i  Check t h e  r e s i s t a n c e  be tween  r i n g  # 1  and  r i n g  
X ' s  3 and  4 i n  same manner.  

F i g .  6. 

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

T h i s  t e s t  s h o u l d  o n l y  b e  p e r f o r m e d  a f t e r  a l l  o t h e r  
t e s t i n g  h a s  been  c o m p l e t e d  as t h e  u n i t  must  b e  
d i s a s s e m b l e d  t o  p r o p e r l y  g rowl  t h e  a r m a t u r e  f o r  i n t e r n a l  
p h a s e  t o  p h a s e  s h o r t s .  

a. Remove t h e  a r m a t u r e  f rom t h e  u n i t ,  

b.  P l a c e  t h e  a r m a t u r e  i n  a  g r o w l e r .  

c. Turn on t h e  g r o w l e r .  

d.  S l i d e  a  hacksaw b l a d e  a c r o s s  t h e  a r m a t u r e  
l a m i n a t i o n  s l o t s .  

e. If t h e  hacksaw b l a d e  becomes m a g n e t i z e d  ( b u z z e s )  
a t  any s l o t  l o c a t i o n ,  t h e  a r m a t u r e  i s  s h o r t e d .  

f .  Be s u r e  t o  r o t a t e  t h e  a r m a t u r e  d u r i n g  t e s t i n g  t o  
i n s u r e  t h a t  a l l  l a m i n a t i o n  s l o t s  a r e  checked .  

4. T e s t i n g  r e c t i f i e r s  

The f i e l d  e x c i t a t i o n  rec t i f . ie r  is  a  f u l l - w a v e  
b r i d g e  r e c t i f i e r .  T h i s  t y p e  o f  r e c t i f i e r  h a s  f o u r  
t e r m i n a l s , . t w o  AC,  one  DC p o s i t i v e ,  and  one DC n e g a t i v e .  
The r e c t i f i e r  i s  t e s t e d  i n  t h e  f o l l o w i n g  manner:  

a .  Remove and t a g  t h e  f o u r  r e c t i f i e r  l e a d s .  

b .  S e t  y o u r  VOM on t h e  Ohms Rxl s c a l e .  
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Note: Some e l e c t r o n i c  ( d i g i t a l )  POM h a v e  a  s p e c i a l  
p r o c e d u r e  f o r  t e s t i n g  d i o d e s .  If you e n c o u n t e r  problem 
u s i n g  t h e  Rxl  ohms scale ,  check  you meter handbook f o r  
s p e c i f i c  i n s t r u c t i o n  on t e s t i n g  d i o d e s  w i t h  y o u r  VOM. 

c. Connect  one  ohmmeter l e a d  t d  t h e  p o s i t i v e  DC 
t e r m i n a l ,  and  t h e  o t h e r  l e a d  t o  e a c h  o f  t h e  AC 
t e r m i n a l s  i n  t u r n .  A h i g h  o r  low r e s i s t a n c e  r e a d i n g  
w i l l  ' b e  o b t a i n e d .  '. 
d. R e v e r s e  ; t h e  m e t e r  l e a d s ,  and  a n  o p p o s i t e  r e a d i n g  
s h o u l d  b e  o b s e r v e d .  . .. 

e. Now c h e c k  f rom t h e  n e g a t i v e  t e r m i n a l  e a c h  o f  t h e  
AC t e r m i n a l s ,  u s i n g  t h e  same p r o c e d u r e s  a s  above.  

g. : Check e a c h  t e r m i n a l  t o  t h e  c a s e ,  and  n o  
r e s i s t a n c e  r e a d i n g  s h o u l d  b e  o b s e r v e d .  

h .  If  t h e  r e c t i f i e r  f a i l s  any  o f  t h e  above  tes ts ,  
it  s h o u l d  b e  c o n s i d e r e d  d e f e c t i v e  and  r e p l a c e d .  

If a  b a t t e r y - p o w e r e d  tes t  l i g h t  i s  u s e d ,  f o l l o w  t h e  
p r o c e d u r e s  d e s c r i b e d  above.  If t h e  rec t i f ie r  i s  good, 
t h e  l i g h t  w i l l  come on i n  one  d i r e c t i o n  o n l y .  

5 .  Condenser  t e s t i n g  

Condense r s  a r e  b u i l t  i n t o  t h e  g e n e r a t o r  c i r c u i t  t o  
min imize  r a d i o  i n t e r f e r e n c e  d u r i n g  o p e r a t i o n .  If a  
c o n d e n s e r  s h o r t s  o u t ,  i t  b l o c k s  t h e  g e n e r a t o r  o u t p u t .  
To d e t e r m i n e  w h e t h e r  a c o n d e n s e r  i s  s h o r t e d ,  t u r n  o f f  
t h e  e n g i n e - g e n e r a t o r ,  and t e s t  a s  f o l l o w s .  

a .  Remove t h e  c o n d e n s e r  l e a d  from t h e  b r u s h h o l d e r .  

b .  S e t  y o u r  V O M  on t h e  Ohms Rxl s c a l e .  

C. Touch one  meter l e a d  t o  t h e  c o n d e n s e r  l e a d  and  
t h e  o t h e r  meter l e a d  t o  t h e  c a s e  o f  t h e  c o n d e n s e r .  

d .  The meter s h o u l d  i n d i c a t e  a  momentary r e s i s t a n c e  
- r e a d i n g  and  t h e n  t a p e r  r a p i d l y  t o  i n f i n i t e .  (on some 

e l e c t r o n i c  m e t e r s  you w i l l  n o t  g e t  t h e  momentary 
r e s i s t a n c e  r e a d i n g  a s  i t  happens  t o o  f a s t . )  

e. R e p l a c e  i f  d e f e c t i v e .  

6. F l a s h i n g  t h e  f i e l d s  

Under r a r e  c i r c u m s t a n c e e  i t  i s  p o s s i b l e  f o r  t h e  g e n e r a t o r  
t o  l o s e  i t ' s  r e s i d u a l  magnet ism.  I f  t h i s  s h o u l d  happen u s e  
t h e  f o l l o w i n g  p r o c e d u r e  t o  r e m a g n e t i z e  t h e  g e n e r a t o r .  
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r 
a .  L o c a t e  and  remove t h e  two f i e l d  c o i l  l e a d s  from 
t h e  p o s i t i v e  and  t h e  n e g a t i v e  t e r m i n a l s  on t h e  
r e c t i f i e r .  

b.  Connect ,  12  v o l t s  DC p o s i t i v e ,  t o  t h e  l e a d  removed 
from t h e  p o s i t i v e  t e r m i n a l  o f  t h e  r e c t i f i e r .  

c. Touch t h e  l e a d  removed from t h e  n e g a t i v e  
t e r m i n a l  o f  t h e  r e c t i f i e r  t o  1 2  v o l t s  DC n e g a t i v e  
f o r  a b o u t  5 s e c o n d s .  T h i s  w i l l  r e p o l e r i z e  t h e  
g e n e r a t o r .  

d .  Reconnect  t h e  two l e a d s  t o  t h e  r e c t i f i e r .  B e  
s u r e  t o  r e c o n n e c t  t h e  l e a d  f l a s h e d  p o s i t i v e  t o  t h e  
p o s i t i v e  t e r m i n a l  o f  t h e  r e c t i f i e r .  

ENGINE 

A b a s i c  e n g i n e  O p e r a t i o n  and  Main tenance  Manual h a s  been  
p r o v i d e d  w i t h  e a c h  P o r t a b l e  D i e s e l  s e t .  A d d i t i o n a l  c o p i e s  
o f  b a s i c  and  o v e r h a u l  manuals  c a n  b e  o r d e r e d  from Kubota.  
O r d e r  fo rms  a r e  i n  t h e  back  o f  t h e  e n g i n e -  O p e r a t i o n  and 
Main tenance  Manual. 

TO ' G I '  
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