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General Safety Warnings 
WARNING: ACCIDENTAL STARTS . B e f o r e  s e r v i c i n g  t h e  engine o r  equipment. always remove t h e  spark  p l u g  l e a d  t o  prevent  
t h e  engine from s t a r t i n g  a c c i d e n t a l l y  . Ground t h e  l e a d  t o  p reven t  sparks t h a t  c o u l d  cause f i r e s  . 

EXPLOSIVE FUEL . Gaso l ine  i s  ex t reme ly  flammable. and i t s  vapors can explode if i g n i t e d  . S t o r e  gaso l ine  o n l y  
i n  approved c o n t a i n e r s .  i n  unoccupied b u i l d i n g s .  away f rom sparks o r  f lames . Do n o t  add g a s o l i n e  w h i l e  t h e  engine i s  
h o t  o r  runn ing .  o r  s t a r t  t h e  engine nea r  s p i l l e d  g a s o l i n e  . Never use g a s o l i n e  a s  a c l e a n i n g  agen t  . 

HOT. MOVING PARTS . The engine and exhaust  system ge t  ex t reme ly  h o t  f rom o p e r a t i o n  . Do n o t  opera te  t h e  
equipment w i t h  covers.  shrouds.  or  guards removed . Keep hands. f e e t .  c l o t h i n g .  and h a i r  away f r o m  a l l  moving Par ts  . 
Do n o t  a l l o w  t h e  equ ipment t o  r u n  unat tended . 

LETHAL EXHAUST GASES . Engine exhaust  gases c o n t a i n  poisonous carbon monoxide . Avo id  i n h a l i n g  fumes. and 
never  run t h e  engine i n  a c l o s e d  b u i l d i n g  o r  c o n f i n e d  area . 

DANGEROUS ACID. EXPLOSIVE GASES . B a t t e r i e s  c o n t a i n  s u l p h u r i c  a c i d  . Avoid c o n t a c t  w i t h  s k i n .  eyes. and 
c l o t h i n g  . B a t t e r i e s  produce e x p l o s i v e  hydrogen gas w h i l e  b e i n g  charged . V e n t i l a t e  t h e  area when c h a r g i n g  t h e  b a t t e r y  . 
Keep c i g a r e t t e s .  sparks.  open flame. and o t h e r  sources o f  i g n i t i o n  away from b a t t e r y  a t  a l l  t imes  . Keep b a t t e r i e s  and 
a c i d  o u t  o f  t h e  reach o f  c h i l d r e n  . Remove a l l  j e w e l r y  when work ing on b a t t e r y  . 

CAUTION: Do n o t  tamper w i t h  t h e  governor  s e t t i n g  t o  i n c r e a s e  t h e  maximum engine speed . Overspeed i s  hazardous and 
w i l l  v o i d  t h e  w a r r a n t y  . 



OPERATING INSTRUCTIONS 
P R E - S T A R T  I N S T R U C T I O N S  

CHECK O I L  LEVEL I 

I SAE 5W2O 

USE ONLY GENUINE 
KOHLER ELEMENT

MAKE SURE A I R  INTAKE 

CHECK POLARITY 

F I L L  FUEL TANK
WITH FRESH, REGULAR 
GRADE NO-LEAD OR 
LEADED GASOLINE. 
D ONOT MIX OIL
WITH GASOLINE

OF FUEL & F I L T E R ,  
SERVICE I F  NEEDED. 

NEGATIVE ( - )  GROUND SYSTEM USED 

1.1 



STARTING PROCEDURE 
I 

PULL CHOKE KNOB 
A L L  THE WAY AWAY 
FROM PANEL* ( T O  
CLOSE CHOKE PLATE) 

* L E S SCHOKING MAY BE REQUIRZD 

KEYSTART - MOVE KEY TO START POSITION,* RELEASE WHEh 
ENGINE STARTS RETURNS TO 

I G N I T I O N  C H O K E  

CRANK E N G I N E  (HAND) 

I THROTTLE 

... 
MOVE THROTTLE 
HALFWAY OPEN 

I 

C R A N K  ENGINE (ELECTRIC  S T A R T )  

. ~ ~ - - -  
ENGINE STARTS s tar t e r .  I 

MOVE TOGGLE 
SWITCH TO 
"ON" POSIT ION 

I GRADUALLY PUSH CHOKE 

PULL STARTING ROPE 

KNOB BACK I N  AS ENGINE I 
I N  D IRECTION SHOWN 
USE QUICK, STEADY MOTION 

*Ltmiz cranking time !continuous] 
PUSH BUTTON DEPRESS t o  seconds, allow a 60 

WHEN 
I 



SERVICE SCHEDULE 

leaded gasoline i s  used, service  cyl inder  head every 250 hours. 

INTERVALS INDICATED 

CLEAN A I R  INTAKE SCREEN - - - - - - - - - - - - - - - - - - - - - - - X 

CHECK O I L  LEVEL 

REPLENISH FUEL SUPPLY 

SERVICE DRY TYPE A I R  CLEANER 

SERVICE DRY TYPE A I R  CLEANER PRECLEANER 

SERVICE MULTI-PHASE A I R  CLEANER 

SERVICE O I L  BATH A I R  CLEANER 

CLEAN EXTERNAL SURFACES OF UNIT  

CHANGE LUBE O I L  

CHANGE LUBE O I L  F ILTER 

SERVICE FUEL F ILTER 

SERVICE SPARK PLUGS 

CHANGE O I L  I N  WET TYPE CLUTCH 

SERVICE CRANKCASE BREATHER 

CHECK AND SERVICE BREAKER POINTS 

CHECK IGNIT ION T IMING 

CHECK VALVE . TAPPET CLEARANCE 

CHECK CRANKCASE VACUUM 

CHECK COMPRESSION 

CHECK SPECIFIC GRAVITY - BATTERY 

SERVICE DC GENERATOR 

SERVICE STARTING MOTOR AND DRIVE 

SERVICE CYLINDER HEADS 

NOTE: Intervals s t a t e d  a re  for good, operating condi t ions  s e rv i ce  i t ems  more 
(even  or  more o f t e n )  i f  dus t y  o r  d i r t y  cond i t i ons  

See appropriate s e rv i ce  s e c t i o n  for  s e rv i ce  

DAILY 
(PRE-START) 

- - - - - - - - - - - - - - - - - - - - - X  

EVERY 
2 5  HOURS 

EVERY 
5 0  HOURS 

EVERY 
1 0 0  HOURS 

EVERY 
5 0 0  HOURS 



TROUBLE SHOOTING 
CONDITION 

A. Hard S t a r t i n g  o r  Loss o f  Power 

B. Overhea t ing  

C. B a c k f i r i n g  

D. Occasional  "Sk ip"  a t  H igh  Speed 

E .  Opera t ing  E r r a t i c a l l y  

F. Engine W i l l  No t  I d l e  

POSSIBLE CAUSE 

1 .  F a u l t y  I g n i t i o n .  

a .  Loose o r  grounded h i g h  t e n s i o n  or breaker  
p o i n t  l eads .  

b .  Improper  b reaker  p o i n t  gap and t i m i n g .  
c. D e f e c t i v e  b reaker  p o i n t s .  
d .  F a u l t y  spark p l u g  o r  improper  gap. 
e. F a u l t y  condenser o r  c o i l .  

2. F a u l t y  Fuel System. 

a .  Gasol ine n o t  g e t t i n g  t o  c a r b u r e t o r .  
1 .  D i r t  o r  gum i n  f u e l  l i n e .  
2. Fuel  pump f a u l t y .  

b .  Dirt i n  c a r b u r e t o r .  
c .  Carbure to r  improper1 y a d j u s t e d .  

1. I n s u f f i c i e n t  a v a i l a b l e  c o o l  a i r .  

2. D i r t y  a i r  i n t a k e  screen,  shroud o r  c o o l i n g  f i n s .  

3.  Improper  f u e l .  

4. Fuel m i x t u r e  t o o  l e a n .  

5 .  Improper  i g n i t i o n  t i m i n g .  

6 .  Engine over loaded.  

7 .  T i g h t  t a p p e t  c lea rance .  

1  . Fuel  m i x t u r e  t o o  l e a n .  

2 .  Improper  t i m i n g .  

3. Va lve  " s t i c k i n g " .  

1. Spark p l u g  gap t o o  w ide .  

2. lmproper  c a r b u r e t o r  s e t t i n g  o r  l a c k  o f  f u e l .  

3. Wrong t y p e  spark p l u g .  Use recommended spark p l u g .  

4. Improper  t i m i n g .  

1. Clogged f u e l  l i n e .  

2. Water i n  f u e l .  

3 .  F a u l t y  choke c o n t r o l  . 

4. Improper  f u e l  m i x t u r e .  

5 .  Loose i g n i t i o n  connec t ions .  

6 .  A i r  l eaks  i n  man i fo ld  o r  c a r b u r e t o r  connect ions.  

7 .  Vent  i n  gas cap p lugged.  

8. Fuel pump f a u l t y .  

1 .  Improper  c a r b u r e t o r  i d l i n g  ad jus tmen t .  

2. Carbure to r  c logged.  

3 .  Spark p l u g  gap s e t  t o o  c l o s e .  

4. Leak ing  c a r b u r e t o r  o r  man i fo ld  gaskets.  



LUBRICATION 
The 2 cy l i nde r  engines have pos i t i ve  pressure gear type o i l  pumps which supply o i l  through i n t e r -  

nal gal leys t o  main bearing, camshaft bearing, connecting rod and other  wear areas. On K662 models, 
t r ans fe r  sleeves are  used t o  d i r e c t  o i l  t o  the a n t i - f r i c t i o n  type main bearings. On some ea r l y  K482 
engines, o i l  i s  picked up through a f l oa t i nq  o i l  screen--a f i xed  o i l  screen i s  used on most K482 and 
K532, K662 models. -- 
OIL LEVEL 

The l u b r i c a t i n g  o i l  l eve l  must be maintained i n  the ''safe" operat ing range a t  a l l  times. O i l  l e ve l  
must be between the  L ( low) and F ( f u l l )  marks on the d ips t i ck .  Always clean area around d i ps t i c k  so 
t h a t  d i r t  does no t  f a l l  i n t o  engine when d i p s t i c k  i s  removed. Check d a i l y  and add o i l  as necessary t o  
mainta in proper level--DO NOT OVERFILL--oil l e ve l  must not  exceed the F mark. 

There are several d i f fe ren t  types of d i ps t i c ks  i n  use. On the  shorter  type, which consists  of a 
combined d i p s t i c k - o i l  f i l l  plug, t u rn  plug a l l  the way ou t  o f  crankcase, remove and wipe o i l  o f f  d i ps t i c k  
then re inser t- -shoulder  plug on top o f  ho le  (do not  t u rn  plug i n )  before removing fo r  reading. With the 
extended o i l  fill tube and bayonette type d i ps t i c k ,  push o r  t w i s t  cap u n t i l  d i p s t i c k  i s  a l l  the way down 
on tube, then remove and take reading. Check gasket ( o r  r i n g )  i ns i de  cap occasional ly  t o  make sure i t  
i s  clean and i n  good condi t ion.  
CAUTION: New engines a re  usua l l y  shipped from factory w i th  d r y  sump--check t o  make sure proper amount 

i n  the engine o r  added before engine i s  s ta r ted  fo r  the  f i r s t  time. (Also add o i l  as needed 
t o  dr iven equipment such as wet type c lu tch . )  

OIL TYPE 
use h igh- qua l i t y  detergent o i l  of API (American Petroleum I n s t i t u t e )  Service Class SF. Select 

v iscos i ty  based on the  a i r  temnerature a t  the time o f  operation as shown below: 

RECOMMENDED S A E  V ISCOSITY GRADES 

0 20 

TEMPERATURE RANGE EXPECTED BEFORE NEXT OIL CHANGE 

A logo o r  symbol on o i l  conta iners i d e n t i f i e s  the  API 
serv ice  c lass  and SAE v i s c o s i t y  
grade. 

The top  po r t i on  of the symbol 
shows serv ice  class, such as API 
SERVICE SF i n  t he  example. The 
symbol may show add i t i ona l  
categories, such as SE, SF/CC, 
CD. The center  po r t i on  shows t he  
v i s c o s i t y  grade, such as SAE 30 i n  
the  example. 

S t ra igh t  30-weight o i l  i s  preferred. If m u l t i v i s c o s i t y  i s  used, be aware of the  r e s u l t i n g  increase i n  
o i l  consumption and combustion deposi ts  when used i n  temperatures above 32°F (O°C). 

CAUTION: Using o ther  than Service Class SF o i l  o r  extending o i l -change i n t e r v a l s  longer than recommended 
cou ld  cause engine damage which i s  no t  covered by t he  engine warranty. 

RUN-IN OIL 
A special "break- in" o i l  i s  used i n  the  factory dur ing the  t e s t  and run- in period. A f t e r  fac to ry  

"run- in" , the specia l  o i l  i s  drained and the  engine i s  fogged w i t h  a specia l  preservat ive o i l .  Further 
use of "break- in" o i l  i s  no t  required nor recommended f o r  new Kohler Engines. Engines should be run- in  
on the  detergent type o i l  l i s t e d  i n  the foregoing chart.  Engines should be placed under load from the 
very f i r s t  as t h i s  promotes f i n a l  seating of the  r ings.  Change o i l  a f t e r  the i n i t i a l  f i v e  hours of 
operation. 

On overhauled engines o r  those r e b u i l t  w i t h  new short  blocks o r  min i  blocks, use 30W o r  SC o i l  
dur ing sumner and o r  SC o i l  dur ing w in te r  fo r  the f i r s t  f i v e  hours of ope ra t i on t o  promote 
seating o f  the p is ton  r ings .  I f  these o i l s  are unavai lable, any 30W o i l  may be used. A f t e r  t h i s  
i n i t i a l run- in period, change t o  the o i l s  l i s t e d  above. 

OIL CHANGE 
On a new o r  r e b u i l t  engine, change o i l  a f t e r  the f i r s t  5 hours o f  operation and then every 50 

operat ing hours thereaf ter .  Change o i l  more f requent ly  under d i r t y ,  dusty condit ions. 

Drain o i l  when engine i s  warm - i t flows more f reely,  car ry ing  away more impur i t ies .  A f t e r  
d ra in ing  o i l  r e i n s t a l l  d ra i n  plug. Remove d ips t i c k  and add the  proper v i scos i t y  o f  o i l  f o r  the  
temperature i n  which your engine w i l l  be operating. F i l l  t o  the  "F" mark on the d i ps t i c k  as opposed 
t o  adding a given quant i t y  of o i l .  Check l e v e l  on d i ps t i c k  before adding more o i l .  O i l  capacity i s  
3.0 quarts. Add an add i t iona l  1/2 quar t  when o i l  f i l t e r  i s  changed on the K482, K532 and K582 models. 
Add an add i t iona l  1 quar t  on K662 models when o i l  f i l t e r  element o r  ca r t r i dge  i s  replaced. 



OIL FILTER 

K482 and K532 engines  use  full  flow type oil  f i l t e r s  while by- pass  type f i l t e r s  a r e  available a s  a n  
option on K662 models .  F a i l u r e  t o  change oil  and oil f i l ter  e l ements  a t  the  r ecommended  in tervals  can 
lead to s e r i o u s  damage  t o  the  engine. This  i s  especia l ly  t r u e  when using detergent  o i ls  which have the 
abi l i ty  to hold a spec i f i c  amount  of unf i l terable  impur i t i e s  in suspension;  however, when a sa tura t ion 
point i s  reached,  the  oil  m a y  suddenly b r e a k  down t o  f o r m  a eelatin- like substance which ser iouslv  
i m p a i r s  and can even s top f l o w of l u b e oil. An oil  f i l t e r  does a v e r y  effective job; however,  i t  m u s t  be 
r ep laced  each  100 h o u r s  of operation ( e v e r y  other  oil change) under  n o r m a l  conditions o r  m o r e  often if  
the  engine i s  subject  to e x t r e m e l y  d i r ty  conditions. 

Two bas ic  types  of oil  f i l t e r s  a r e  in  use  on the 2 cyl inder  engines .  The replaceable  ca r t r idge  
(full  flow) type is f i t ted  t o  a n  adap te r  which i s  mounted d i rec t ly  on the c rankcase .  The other  type 
(bypass )  i s  usually mounted a t  a point r emote  f r o m  the c r a n k c a s e  and u s e s  ex te rna l  oil  inlet  and outlet 
l ines .  

When replacing the ca r t r idge  type unit o r  the e lement  in  the  r emote  type f i l t e r- - use  only genuine 
Kohler r ep lacement  p a r t s  f r o m  the Kohler blue and white p a r t s  ca r tons .  The gaske t s ,  where necessa ry ,  
a r e  included in e a c h  p a r t s  car ton.  Be s u r e  to follow ins t ruct ions  per ta ining to the type of f i l t e r  used. 

I I 
FIGURE 2-1 -- K482 CARTRIDGE TYPE OIL FILTER -- LOCATION 

Car t r idge  Type Oil F i l t e r :  On s o m e  K482 models ,  i t  will  h e  n e c e s s a r y  t o  r emove  the  a i r  baffle on #2 
cyl inder  t o  gain a c c e s s  t o  the  ca r t r idge- - on  l a t e s t  K482 and  a l l  K532 models,  the  ca r t r idge  prot rudes  
t h r u  the  baffle making remova l  of the  a i r  ba f f l e  unnecessary .  E a r l i e r  models  can b e  conver ted for  
d i r e c t  a c c e s s  with Kit #277577--after this kit  i s  installed,  the  c a r t r i d g e  e lement  c a n  b e  replaced with- 
out removing the  a i r  baffle.  On K662 models ,  the  car t r idge,  when used, i s  located in  a readi ly  a c c e s s i -  
b le  point a t  the  r e a r  of the  # I  cyl inder- -baff les  do not have t o  b e  removed  on the  K662. 

A spec ia l  s t r a p  wrench c a n  be obtained t o  faci l i ta te  e a s y  r e m o v a l  and installat ion the ca r t r idge  
type f i l t e r s .  See "Special  Tool" sect ion f o r  fu r the r  deta i ls .  Use following p rocedure  f o r  replacing 
ca r t r idge .  

1. P l a c e  pan  o r  r a g s  below c a r t r i d g e  t o  catch oil that  m a y  d r ip  f r o m  the ca r t r idge  a s  i t  i s  
loosened and  removed.  

2. P l a c e  s t r a p  wrench around c a r t r i d g e- - t u r n  in counterclockwise di rect ion t o  remove.  Dis- 
c a r d  old c a r t r i d g e  and gasket .  

3 .  Thoroughly c lean  f i l ter  adap te r  and wipe up any oil  that  m a y  have spil led on crankcase .  
4. G r e a s e  gaske t  then t u r n  new ca r t r idge  (with new gaske t  in p lace )  into adapter- -hand tighten 

only. 
5. Reins ta l l  a i r  baff le  on K482 models  where  r e m o v a l  was  necessa ry .  

After  the p r o p e r  amount  of lubr icat ing oil  i s  added t o  engine (addit ional pint  required when f i l t e r  
r ep laced)  and a f t e r  the engine i s  r e s t a r t e d  and again  placed in  operat ion,  check a r e a  around ca r t r idge  
f o r  evidence of oil  l e a k a g e- - c o r r e c t  if n e c e s s a r y  by turning c a r t r i d g e  t ighter into adap te r  (clockwise 
d i rec t ion) .  



CARTRIDGE 

F I G U R E  2-2 --  K662 CARTRIDGE TYPE OIL FILTER 

Remote  Mount Oil  F i l t e r s :  The r e m o t e  mount f i l t e r  can  be  s e r v i c e d  a s  the  lube oi l  i s  dra ined f r o m  the 
engine.  No spec ia l  tools  a r e  r equ i red  f o r  th i s  type of f i l te r .  The following p rocedure  i s  used f o r  
replac ing e lement :  

1 .  D r a i n  o i l  t h rough  plug provided on f i l t e r  body. 
2. Remove s c r e w  secur ing  cover  t o  the  f i l t e r  body, then r e m o v e  cover .  
3 .  G r a s p  c l ip  on top of f i l t e r  e l emen t  and pull e l emen t  out of f i l t e r  body- - s l ip  pan o r  r a g  under  

e l e m e n t  a s  it i s  removed t o  p reven t  o i l  f rom dr ipping on engine. D i s c a r d  old element.  
4. Thoroughly c l ean  ins ide  of cover  and body--make s u r e  a l l  t r a c e  of d i r t y  oil i s  removed.  

Replace  c o v e r  gaskets  if needed.  Close  d r a i n  plug a f t e r  cleaning.  
5 .  Slip new e l e m e n t  (make  sure p r o p e r  r ep lacement  e l e m e n t  is used)  then posit ion and s e c u r e  

cove r  with re ta in ing s c r e w .  R e m e m b e r  to add one q u a r t  of oil f o r  f i l t e r  capaci ty .  



OIL PRESSURE - OIL PUMPS 

If a n  engine i s  operating a t  normal  t empera tures  (with proper  weight of oil) and a t  speed specified. 
oil p r e s su re  should be within the range a s  shown in the accompanying Oil P r e s s u r e  Chart. 

APPLICATION SPEED (RPM) O I L  PRESSURE RANGE 

INDUSTRIAL: K482,K532 I D L E  4 0- 5 0  P S I  

INDUSTRIAL: K662  1 2 0 0  RPM 2 5  P S I  (Minimum) 

ELECTRIC PLANT 1 5 0 0  30- 50 P S I  

ELECTRIC PLANT 1 8 0 0  30- 50 P S I  

INDUSTRIAL 2 2 0 0  35- 55 P S I  

INDUSTRIAL 3 2 0 0  45- 65 P S I  

Oil p r e s s u r e  i s  the s ame  for  a l l  two cylinder models. P r e s s u r e  higher than specified will not 
cause  damage; however, i t  could indicate operation with too thick oil. If oil p r e s su re  drops suddenly, 
this  could indicate that oil  pump i s  faulty o r  that ckeck valve i s  clogged with d i r t  o r  other  foreign par t i-  
cles .  Other causes  of low oil p r e s su re  a r e  badly worn bear ings and/or  t rans fe r  sleeves. If oil pump 
i s  faulty, do not a t tempt  to disassemble and r e p a i r the pump--they a r e  permanently sealed during manu- 
facture.  Replace faulty pump with new unit. An external oil p r e s s u r e  adjustment i s  provided on the K 5  
K482 and K532 but not on K662 models. 

I 
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FIGURE 2- 4 -- O I L  PRESSURE ADJUSTMENT -- K482, K532  

ADJUSTMENT K482, K532: The adjusting s c r e w  is located just forward of the #1 cylinder. If adjust-  
ment becomes necessary ,  remove acorn  nut, loosen jam nut then turn s c r ew  in o r  out until proper 
p r e s su re  i s  obtained. Turn  the se t sc rew clockwise to increase  p r e s s u r e  o r  in counterclockwise direction 
to decrease  p r e s su re .  Adjust only with engine running a t  normal  operating temperature  and with proper 
weight of oil in crankcase.  Tighten jam nut to lock adjusting s c r ew  a t  the new setting then reinstall  
protective acorn  nut. 



AIR INTAKE 
The impor tance  of maintaining a n  a i r  c l eaner  in p r o p e r  condition cannot be overemphas ized!  

D i r t  induced through improper ly  ins ta l led ,  improper ly  se rv iced  o r  inadequate e l e m e n t s ,  w e a r s  out 
m o r e  engines than does  long hours  of operation.  Even a s m a l l  amount  of d i r t  will w e a r  out a s e t  of 
p is ton r ings  in jus t  a few hours .  F u r t h e r m o r e ,  operating with a clogged e lement  c a u s e s  the fuel  mix-  
t u r e  t o  be r i c h e r  which c a n  lead to format ion of h a r m f u l  sludge deposi ts  in  the engine.  Always cover  
c a r b u r e t o r  o r  a i r  intake h o r n  when a i r  c l eaner  i s  removed f o r  servic ing.  Do not neglect  servic ing air 
c leaner  a t  r ecommended  in tervals  and u s e  only genuine Kohler p a r t s  f o r  r ep lacement .  Keep other a i r  
intake components s u c h  a s  a d a p t e r s ,  h o s e s ,  c l amps ,  e t c .  s e c u r e  and in  good condition t o  prevent  
en t rance  of unf i l tered a i r .  

Under normal ope ra t i ng  cond i t ions ,  disassemble and se rv i ce  a i r  c leaner  components every 50 hours 
o f  opera t ion .  Do t h i s  more f requent ly  (even d a i l y )  i f  extremely dus ty  o r  d i r t y  cond i t i ons  p r e v a i l .  

a t tempt t o  c l ean  d r y  type  elements i n  any l i q u i d  o r  w i t h  compressed a i r  as t h i s  w i l l  damage 
paper f i l t e r  m a t e r i a l .  Wipe d i r t  o r  dust  accumulat ion from cover i n c l u d i n g  base p l a t e  where used. 
Replace when d i r t y  w i t h  genuine Kohler f i l t e r  element. 

When r e p l a c i n g  element use o n l y  genuine Kohler  pa r t .  C a r e f u l l y  handle new element--do n o t  use i f  
gasket sur faces a re  ben t  o r  tw is ted .  Not on l y  must t he  r i g h t  f i l t e r  be used b u t  i t  must be p rope r l y  
i n s t a l l e d  t o  p revent  u n f i l t e r e d  a i r  from e n t e r i n g  t he  engine. Check t he  f o l l o w i n g  when i n s t a l l i n g  new 
o r  serv iced  element. 

1. Back p l a t e  (K482, K532) a i r  horns and adapters must be secu re l y  t i gh tened  t o  carbure to r .  Replace 
bent  o r  cracked back p l a t e  when used. Gaskets between back p l a t e  o r  a i r  horn and carbure to r  must 
be i n  good cond i t i on .  

2 .  Gasket sur faces of element must be f l a t  aga ins t  cover (and back p l a t e  when used) t o  seal  e f f e c t i v e l y .  

3. Copper washer ( i f  used) must be pos i t i oned  between cover and wing n u t  t o  seal and prevent  u n f i l t e r e d  
a i r  from e n t e r i n g  through center  ho le  i n  cover. If wing n u t  i s  used t h a t  does n o t  r e q u i r e  copper 
washer, make sure  lower  f lange area o f  wing n u t  p rope r l y  sea ls  around ho le  i n  cover. Wing nu t s  must 
be f i n g e r  t i gh tened  1/2 t o  1 f u l l  t u r n  a f t e r  n u t  contacts cover. Do n o t  over t igh ten .  

Prec l  eaner 

Some models a re  equipped w i t h  a precleaner.  Pre- 
c leaners extend t he  usefu l  l i f e  o f  t he  paper a i r  
c leaner  element by removing coarse p a r t i c l e s .  

Precleaners should be washed and o i l e d  every 25 
ope ra t i ng  hours, o r  more o f ten  under extremely d i r t y ,  
dus ty  cond i t ions ,  as f o l l o w s :  

1. Remove precleaner from a i r  c leaner  element and 
wash i n  warm water  w i t h  detergent .  

2. Rinse thoroughly u n t i l  a l l  t races  o f  detergent  
a re  e l im ina ted  and squeeze away excess water. 
A i r  dry. (Do n o t  w r i ng  precleaner. )  

3. Soak i n  f r esh  c lean  engine o i l  and squeeze o u t  
excess o i l .  

4. R e i n s t a l l  prec leaner over  a i r  c leaner  element. 

DRY TYPE 
ELEMENT- 

BASE 

FIGURE 3-1 --  TYPICAL DRY TYPE AIR CLEANER 
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FIGURE 3-2 - -  MULTI-PHASE DRY TYPE A I R  CLEANER --  CUTAWAY VIEW 

MULTI-PHASE (DRY TYPE) AIR CLEANER 

The mul t i- phase  ( o r  t r i - phase )  a i r  c l eane r  i s  a d r y  type f i l t e r  f o r  heavy duty applications 
e x t r a  protec t ion aga ins t  d i r t  and dust .  On th is  type,  a f t e r  a i r  i s  d rawn  in through the r a i n  cap ,  i t  

sp ins  i n  c i r c u l a r  mot ion around the outside of the d r y  type e l emen t .  This c i r c u l a r  motion causes  the 
heav ie r  p a r t i c l e s  t o  be  centrifuged o r  thrown outward the ou te r  she l l  of the c l eane r .  The heavy 
p a r t i c l e s  then fa l l  t o  the bottom of the she l l  and a r e  eventually expelled through the automat ic  dus t  
unloader .  The n o r m a l  vacuum within the a i r  c l eane r  holds the l ip s  of the unloader c losed until the 
weight of the accumula ted  pa r t i c l e s  bui lds  up sufficiently t o  ove rcome  that  of the vacuum and the l ips  
open b r i e f ly  to "dump" the accumulat ion.  A i r  c leaned by centr i fugal  ac t ion i s  then d rawn  through the 
d r y  type e l e m e n t  and into the c a r b u r e t o r .  The d r y  type e l e m e n t  on the mul t i- phase  a i r  c l eane r  i s  
s e rv iceab le- - i t  c a n  be c leaned i n  wa te r  and soap ( s e e  following ins t ruc t ions )  up to 10 t i m e s  before  
r ep lacement  i s  r equ i red .  

Se rv ice  mul t i- phase  c l eane r  a t  the in t e rva l s  s ta ted  in the following s t eps- - per fo rm s e r v i c e s  
m o r e  often under  s e v e r e  condit ions o r  if  power  l o s s  i s  noted. 

1. Check condition of s c r e e n  on r a i n  cap  daily--keep s c r e e n  c l ean  and f r e e  of debr i s  a t  a l l  
t i m e s .  

2. Af ter  e v e r y  25 h o u r s  of opera t ion,  disconnect r e t a i n e r  b a r  and remove  e lement .  Clean 
ins ide  of f i l t e r  body. C o m p r e s s e d  a i r  c a n  be used t o  c l ean  out th is  e l emen t  if a i r  p r e s s u r  
i s  l e s s  than 100 PSI.  

(A)  I n s e r t  a i r  nozzle ins ide  e l e m e n t  and blow dus t  out. 
( B )  Hold nozzle a t  l e a s t  6 inches  away f rom e lemen t  to c l ean  dus t  f r o m  outside s u r f a c e .  
( C )  If c o m p r e s s e d  a i r  i s  not avai lable ,  gently tap  e l emen t  agains t  pa lm of hand--do not 

tap  aga ins t  h a r d  s u r f a c e .  



3 .  After  e v e r y  50 hours  of operation remove retaining b a r  and remove e lement  for thorough 
cleaning. Since e lement  mus t  be allowed to d r ip  d r y  a f t e r  washing, keep e x t r a  e lement  on 
hand to prevent  down t ime  during the drying period. Wash e lement  a s  follows: 

(A) Swish e lement  br iskly  in warm water containing a non-sudsing detergent.  DO NOT 
WASH IN ANY OTHER SOLUTION OR WITH HOT WATER. 

( B )  D i r e c t  gentle s t r e a m  of c lean water into inside of e lement  to r e v e r s e  flush element.  
Rinse  thoroughly. 

( C )  Shake out excess  water  then place  e lement  on end in c lean area- - al low element to  
a i r  d r y .  CAUTION: DO NOT use  compressed  a i r  to  speed up drying p rocess  a s  this 
will  rupture  f i l ter  mate r ia l .  

( D )  Af te r  e lement  i s  d r y ,  i n s e r t  flashlight ins ide  e lement .  A n  even fine pat tern  of light 
a s  observed through the filte'r ma te r ia l  indicates e lement  is  c lean and ready for  
r e - u s e .  If a l a rge  spot of light i s  observed,  e lement  i s  ruptured and must  be 
replaced.  

Before install ing se rv iced  e lement ,  wipe out inside of f i l t e r  body. Inspect gasket  end of e lement  
- - replace e lement  if gasket  i s  damaged o r  miss ing.  Element  should be replaced a f t e r  10 washings o r  
a f t e r  one year  of use.  Also replace  automatic dust unloader a f t e r  one year  of use .  

OIL BATH TYPE AIR CLEANERS 

Oil bath a i r  c l e a n e r s  a r e  often used where  above normal  concentration of dus t ,  l in t ,  chaff, e tc .  
is present .  Normal ly ,  the oil bath c leaner  should be serviced a f t e r  every  25 hours  of operation; how- 
e v e r ,  if ex t remely  dusty  o r  di r ty  conditions exis t ,  se rv ice  c leaner  m o r e  frequently--even every 8 
hours  o r  twice daily if conditions war ran t  this.  

There  a r e  s e v e r a l  different types of oil bath a i r  c l eaners  i n  use .  On mos t ,  outside a i r  i s  drawn 
in through a s c r e e n  o r  r a in  cap and i s  then pulled a c r o s s  a pool of oil which absorbs  the heavier 
pa r t i c les .  The pa r t i a l ly  cleaned a i r  is then drawn through a n  oi l  laden f i l ter  e l ement  fo r  final f i l tering 
and then into the c a r b u r e t o r .  On some,  a s e r i e s  of e lements  with varying degrees  of fi l tration quali-  
t ies  a r e  used for final filtering. 



T o  s e r v i c e  n o r m a l  capacity type oi l  ba th  a i r  c l e a n e r s ,  r e m o v e  wing nut and remove  a i r  c l eane r  
components a s  a unit. Use the following p rocedure  fo r  cleaning.  

1. Remove c o v e r ,  lift e l e m e n t  out of howl, d ra in  d i r ty  oil f r o m  bowl. 
2.  Thoroughly wash  cover  and bowl in c l ean  solvent.  Swish e l emen t  in solvent ,  al low e lemen t  

to d r i p  d r y .  DO NOT d r y  with a i r  hose  a s  th is  c a n  ru in  f i l te r ing m a t e r i a l  i n  th is  type of 
c l eane r .  Light ly  r e- o i l  e l emen t  a f t e r  cleaning with s a m e  type of o i l  a s  used i n  engine. 

3 .  Inspect  a i r  h o r n ,  f i l t e r  bowl and cover  gaske t s .  Replace  gaskets  if badly grooved o r  
c racked .  

4. Ins ta l l  gaske t  then   lace cleaned f i l t e r  bowl on a i r  horn .  Add oil ( s a m e  g rade  and weight a s  
engine o i l )  t o  OIL LEVEL m a r k  s t amped  on f i l t e r  bowl. 

5. Re ins t a l l  e l e m e n t  in bowl, pos i t ion  c o v e r ,  p lace  copper  washe r  (when used)  then s e c u r e  
with wing nu t - - f i rmly  t ighten with f inge r s  only. 

6 .  Check t o  make s u r e  c l e a n e r  i s  p r o p e r l y  instal led s o  that  no unf i l te red  a i r  c a n  e n t e r  
c a r b u r e t o r .  

Servic ing of the  l a r g e  capaci ty  type oi l  bath i s  e s sen t i a l ly  the s a m e  a s  tha t  s ta ted  f o r  the n o r m a l  
capaci ty  type c l e a n e r s .  The ma in  d i f ference  i s  tha t  the bowl i s  removed f r o m  the bottom of the unit. 
T o  r e m o v e ,  unfas ten  c l a m p s  o r ,  if c l amps  a r e  not used ,  twis t  bowl unti l  it i s  f r e e  of the locking tabs.  
Se rv ice  l a r g e  capaci ty  uni ts  a s  follows: 

1. A f t e r  removing bowl, empty old o i l  and c lean out sediment .  
2 .  Thoroughly c l ean  d i sc  and bowl. If p r e f i l t e r  e l e m e n t  i s  u sed ,  p r e s s  e l emen t  upward,  then 

twis t  to l e f t  unt i l  locking t abs  l ine  up with ve r t i ca l  s l o t s  then pull downward to remove. 
Swish p r e f i l t e r  in c l ean  solvent.  Allow to d r i p  d r y .  

3 .  Af te r  ins ta l l ing  s e r v i c e d  p re f i l t e r  (when used) ,  add c l ean  oil of s a m e  type used in engine 
to l eve l  indicated in bowl. P l a c e  d i s c  in bowl and r e i n s t a l l  bowl c l eane r  body. 



FUEL SYSTEM 
CARBURETOR (GASOLINE) 

Downdraft and s idedraf t  c a r b u r e t o r s  a r e  used on the two cylinder engines.  Carbure to r s  a r e  
adjusted i n  the factory,  and under normal  conditions,  r equ i re  no fu r the r  adjustment unless  one of the 
following conditions is noted: Before readjusting ca rbure to r ,  check  condition of a i r  c leaner- - an "over- 
rich" mixture  i s  often caused by a poorly se rv iced ,  clogged a i r  c l eaner  e lement .  Also  check for  leak-  
ing intake manifold o r  poor ignition which could a l s o  cause s o m e  of the conditions. 

CONDITION POSSIBLE; CAUSE/PROBABLE REMEDY 

A. Black, sooty exhaust  smoke,  engine A. Mixture too r i ch  - read jus t  main fuel needle. 
sluggish. 

B .  Engine m i s s e s  and backf i res  a t  high speed. B. Mixture too l ean  - readjust  main fuel needle. 

C. Engine s t a r t s ,  s p u t t e r s  and dies under C. Mixture  too l ean  - tu rn  main fuel adjustment 
cold weather s tar t ing.  1 / 4  tu rn  counterclockwise.  

D. Engine runs  rough o r  s t a l l s  a t  idle speed. D. Idle speed too l o w  o r  improper  idle adjust-  
ment  - read jus t  speed then idle fuel needle 
i f  needed. 

Two types of s idedra f t  ca rbure to r s  a r e  used. One type h a s  external  adjustments  for Main Fuel  
and Idle Fuel.  The other  i s  a fixed main jet type which has a n  external  adjustment  for the Idle Fuel 
needle only. On fixed jet  c a r b u r e t o r s ,  main fuel adjustment i s  possible only by changing t o  a discharge 
je t  of different s i ze .  If a n  engine with fixed jet ca rbure to r  is to be operated a t  high alt i tudes (above 
6000 feet )  the s tandard jet  should be replaced by a specia l  6000' jet. Another specia l  je t  is available 
fo r  operating a t  12,000 feet  above s e a  level.  See pa r t s  manual fo r  c o r r e c t  p a r t  numbers .  

Carbure to r  Adjustment:  Maximum power and efficiency a r e  possible  only with p roper  carburet ion.  
Improper  c a r b u r e t o r  adjustment  can lead t o  overheating, fouled spark  plug, excess ive  valve wear and 
other  problems.  Do not neglect ca rbure to r  if any of the above p rob lems  pers i s t .  The following adjust-  
ment  procedure  is f o r  s idedraf t  and downdraft  gasoline ca rbure to r s- - see  Special Fue l  System Section 
f o r  procedure  on o the r  types of ca rbure to r s .  

STEP 1 - Stop engine and carefully turn  Main Fue l  and Idle Fue l  Needle adjusting s c r e w s  a l l  the way 
in (clockwise di rect ion)  until they bottom gently--DO NOT FORCE SCREWS a s  this will 
damage the needle valves. 

l U L t  t U t L  I D L E  FUEL 
ADJUSTMENT 

TURNS OPEN] 

ADJUSTMENT 
(2 TURNS OPEN) 

ADJUSTMENT 

FIGURE 4-1 ADJUSTMENTS, TYPICAL SIDEDRAFT FIGURE 4- 2  -- ADJUSTMENTS, F IXED MAIN JET CARBURETOR 
CARBURETOR (K482. K532 ) 



TURNS OPEN 

FIGURE -- ADJUSTMENTS. DOWNDRAFT CARBURETOR MODELS 28 AND 228, K662 ENGINES 

S T E P  2 - F a r  p r e l i m i n a r y  adjus tment ,  tu rn  Main Fuel  needle 3 t u r n s  in  a  counterclockwise di rect ion,  
tu rn  Idle F u e l  needle 1- t u rns  in a  c o u n t e r c l o c k w ~ e c t i o n .  

S T E P  3 - S t a r t  engine and operate  a t  n o r m a l  speed until n o r m a l  operat ing t e m p e r a t u r e s  a r e  reached.  

S T E P  4 - Main F u e l  Adjustment  - With engine operating a t  fu l l  throt t le  and full load,  t u r n  Main Fue l  
Needle in ( c lockwise )  unti l  engine s lows down ( l e a n ) ,  note posit ion of s c r e w ,  then tu rn  needle 
~ u n t e r c l o c k w i s e )  unti l  engine regains  speed and then again  slows down (over r i ch ) .  
Turn needle back in until i t  i s  posit ioned halfway between l ean  and a v e r r i c h  se t t ings .  If 
adjus ted p r o p e r l y ,  the engine should acce le ra te  smoothly  and operate  with steady governor  
action.  

S T E P  5 - Idle F u e l  Adjustment  - Operate  engine a t  idle speed of about 1000 RPM (ad jus t  Idle Speed 
sc rew unti l  this speed i s  at tained - check with t achomete r ) .  Turn  Idle Fue l  Needle in 
(c lockwise)  unti l  engine slows down and idles rough then tu rn  s c r e w  out until engine speeds  
up and id les  smoothly a t  the d e s i r e d  idle speed. 

S T E P  6 - Final  Adjustment  - Since main fuel  and idle fuel  adjus tment  have some  effect  on each other ,  
recheck engine and make  f inal  adjus tments  a s  n e c e s s a r y  to achieve smoothes t  operation. 

NOTE: If the p reced ing  s t e p s  do  not r emedy  p rob lems  a t t r ibuted to c a r b u r e t o r ,  c a r b u r e t o r  recon-  
ditioning m a y  be necessa ry .  

C a r b u r e t o r  Reconditioning: Hard s t a r t ing ,  l o s s  of power and rough idle a r e  some of the problems that  
can be a t t r ibuted to i m p r o p e r  adjus tment  o r  d i r t ,  gum o r  va rn i sh  deposi ts  within the ca rbure to r .  If a  
problem s t i l l  ex i s t s  a f t e r  c a r b u r e t o r  i s  readjus ted,  the c a r b u r e t o r  should be d i sassembled  and thor-  
oughly cleaned. This  should a l s o  be done a s  a  r egu la r  p re- season  s e r v i c e  a f t e r  engine has  been 
s t o r e d  for a  cons ide rab le  length of t ime. 

All p a r t s  should be cleaned in solvent.  Gum i s  eas i ly  r emoved  with alcohol o r  acetone solvent. 
Be s u r e  carbon depos i t s  a r e  removed f r o m  bore  especia l ly  in  a r e a  where throt t le  plate sea t s  in cas t -  
ing. Blow out a l l  p a s s a g e s  with c o m p r e s s e d  a i r .  DO NOT use  wire  b r u s h  o r  d r i l l  to c l ean  out je ts .  
Replace a l l  worn and damaged p a r t s .  Always use  new gaskets .  Carbure to r  r e p a i r  k i ts  a r e  available 
f o r  m o s t  c a r b u r e t o r s - - k i t s  include bowl nut gaskets  (when requ i red)  howl ring gaske t ,  f loat  pin, bowl 
baffle gasket ,  and fue l  inlet needle and seat .  



Disassembly  - Side Draf t  C a r b u r e t o r  (A-277061) 

1. After r emoving  c a r b u r e t o r  f r o m  engine ,  r emove  bowl nut and s e p a r a t e  bowl f r o m  c a r b u r e -  
t o r  body. Remove and d i s c a r d  bowl r ing  and bowl baffle gaske t s .  

2. Remove f loat  pin and float .  Check fo r  den t s ,  l e a k s  and excess ive  w e a r  on f loat  i n  needle 
valve contact  a r e a .  Check pin  b r a c k e t s  f o r  wear .  Replace  float  as n e c e s s a r y .  

3 .  Remove and d i s c a r d  fuel  in le t  needle ,  needle s e a t  and gasket .  Any w e a r  on needle o r  s e a t  
can c a u s e  i m p r o p e r  fuel  level- - always  use  new p a r t s .  

4. Remove id le  and ma in  fuel  adius t ine  needles and s o r i n e s .  Insoect  needle ~ o i n t s - - r e o l a c e  - . - 
needle if chipped o r  grooved. 

5. DO NOT REMOVE choke and throt t le  p la tes  and sha f t s .  If these  p a r t s  a r e  worn o r  damaged,  
r ep lace  c a r b u r e t o r .  

6.  Thoroughly c l ean  c a r b u r e t o r  p e r  ins t ruct ions  i n  recondit ioning pa ragraph .  

Reassembly  - Side D r a f t  C a r b u r e t o r  (A-277061) 

1. Ins ta l l  new f u e l  inlet  needle s e a t ,  gaske t  and fuel  in le t  needle. 
2. Ins ta l l  f loa t  and float  pin. Inver t  cas t ing  s o  that  f loat  l ip  r e s t s  l ightly aga ins t  fuel  inlet  

needle.  There should be  11/64" (p lus  o r  minus  1/32" ) c l e a r a n c e  between machined su r face  
of cas t ing and f r e e  end of f loa t  ( s ide  opposite needle sea t ) .  Adjust  c l e a r a n c e  by careful ly  
bending float  l ip  with needle nose  p l i e r s .  

3 .  Ins ta l l  new baffle gasket ,  bowl r ing  gaske t  then ins ta l l  bowl and s e c u r e  with bowl nut (with 
bowl nut gaske t  in p lace  and cen te red  proper ly) .  

4. Ins ta l l  idle fuel  and m a i n  fue l  needles  and spr ings .  T u r n  needles i n  unt i l  they bottom 
gently then back out 2 t u r n s  on m a i n  fuel  needle and 1- 114 t u rns  on idle fuel  needle f o r  
p r e l i m i n a r y  adjus tment .  DO NOT use  fo rce  on needles .  



FIXED M A I N  J E T  
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FIGURE 4-5 -- DISASSEMBLED VIEW -- TYPICAL F I X E D  M A I N  J E T  CARBURETOR 

Disassembly - Fixed Main J e t  Type Side Dra f t  Carbure to r  

1. After  removing c a r b u r e t o r  f r o m  engine,  remove c a p s c r e w s  on bowl a n d  remove bowl 
a s s e m b l y .  Remove and d i s c a r d  bowl gasket.  

2. Remove f loat  pin and float. Replace  float  if dented,  leaking o r  if worn excess ively  in a r e a  
where  fue l  inlet  needle s e a t s  aga ins t  bowl bracket .  

3. Careful ly  r emove  d i scharge  tube and rubber  ( o r  f i b r e )  sea l .  
4. Remove idle fuel  needle and spr ing.  Replace needle if nicked o r  grooved. 
5. 9 r e m o v e  throt t le  o r  choke pla te  and shaf t  a s s e m b l i e s .  Replace c a r b u r e t o r  if these  

p a r t s  worn o r  damaged. 
6 .  Clean c a r b u r e t o r  a s  d i rec ted  i n  reconditioning paragraph.  

Reassembly  - Fixed J e t  Type Side Draf t  Carbure to r  

1. Posi t ion s e a l  and ins ta l l  ma in  d i scharge  tube. 
2. Ins ta l l  gaske t  and fuel  inlet  needle s e a t  and fuel  inlet  needle. 
3. Inver t  c a r b u r e t o r  body and ins ta l l  f loat  and float  pin. Hold i n  inver ted position and m e a s u r e  

dis tance between machined su r face  (no gasket)  and top of f loats.  This should be 31/32" 
(plus  o r  minus  1/32") a t  highest  point. If f loat  posit ion off m o r e  than 1/16" ,  replace  float .  
To  ad jus t ,  u s e  long nose p l i e r s  and bend b racke t  c lose  t o  float  body- - each float  m u s t  be s e t  
individually. 

4. Ins ta l l  new bowl gasket  then ins ta l l  bowl. Secure  bowl with t h r e e  capsc rews- - ins ta l l  
s h o r t e r  s c r e w  a t  throt t le  d a t e  end of ca rbure to r .  

5 .  Ins ta l l  idle fuel  needle and spr ing.  Turn needle a l l  the way in until i t  bot toms gently. Then 
back out 1-114 tu rns  f o r  init ial  adjus tment .  DO NOT FORCE IDLE ADJUSTMENT SCREW 
a s  th i s  will  damage needle point. 



Disassembly  - Fixed  J e t  Type Side Dra f t  C a r b u r e t o r  (B-272041) 

1. Remove c a r b u r e t o r  f r o m  engine. Remove bowl a s s e m b l y  f r o m  body. 
2.  Remove f loat  oin.  f loat  and needle.  Check f loat  f o r  den t s .  l e a k s  and w e a r  on f loat  l i ~  o r  in . . 

f loat  p in  ho les .  
3. Remove d i s c h a r g e  tube being c a r e f u l  not to lo se  r u b b e r  o r  f ibre  sea l .  Remove idle adjus t-  

ing needle and spr ing.  Do not r e m o v e  choke and th ro t t l e  valves  and s h a f t s .  

Reassembly  - C a r b u r e t o r  (B-272041) 

1. Replace  d i scha rge  tube. Be s u r e  s e a l  i s  i n  place.  
2. P l a c e  bowl gaske t  in position. 
3. Ins ta l l  needle f loa t  and float    in. Set  f loa t  l eve l  with c a r b u r e t o r  body inve r t ed  and float  

r e s t ing  l ight ly  aga ins t  needle i n  i t s  s e a t .  T h e r e  should be  1- 1/4"  between machined s u r -  
f a c e  of cas t ing  (no  gasket )  and top of f loat .  F loa t  should be  l eve l  f r o m  one s ide  to the o the r  
Adjus t  by  bending f loat  l e v e r  c lose  to body with needle- nose  p l i e r s .  

4. A s s e m b l e  fuel  bowl to body. 
5. Ins ta l l  idle mix tu re  sc rew.  B a c k  out 1-114 tu rns  a f t e r  seating.  

I D L E  FUEL NEEDLE 

THROTTLE & CHOKE 

FUEL INLET 
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6l 
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FIGURE 4- 6  -- DISASSEMBLED VIEW 



Disassembly - Down D r a f t  Carbure to r  

Several  d i f f e ren t  types of down d r a f t  c a r b u r e t o r s  a r e  in u s e  on K662 engines .  The m o s t  common 
a r e  the Zenith Model 28 (Kohler 270374) and Model 228 (Kohler  270864) c a r b u r e t o r s .  The main dif-  
fe rence  between these  two models  i s  that  the idle fuel  adjusting sc rew is  on the a i r  intake (choke) seg-  
ment  of the Model 28,  while th is  s a m e  adjus t ing s c r e w  i s  located in  the throt t le  segment  of the Model 
228. The 228 u s e s  a two hole idle sys tem which cal ls  fo r  the lower  position of the idle needle. The 
s a m e  genera l  reconditioning procedure  can be followed fo r  both ca rbure to r  models .  Use se rv ice  
r e p a i r  kit  when reconditioning. Af te r  c a r b u r e t o r  i s  disconnected and removed f r o m  engine,  d i s a s s e m-  
ble a s  follows: 

1 .  Remove c a p s c r e w s  holding a i r  intake assembly  t o  fue l  bowl assembly .  Lift a i r  intake 
a s s e m b l y  off--use c a r e  t o  avoid bending f loat  a s  a s s e m b l y  i s  r emoved .  Remove and dis-  
c a r d  gasket .  

2. Remove c a p s c r e w s  and separa te  fuel  bowl a s s e m b l y  f rom thrott le a s s e m b l y .  

Service  each  a s s e m b l y  separa te ly  p e r  the  following ins t ruct ions:  

Ai r  Intake Assembly:  

1. Remove float  pin and float. Inspect  f loat- -discard  if dented,  c racked  o r  leaking. 
2.  Remove and d i s c a r d  fuel valve,  s e a t  and gasket.  (Always replace  these  p a r t s . )  
3 .  Remove and inspect  idle fuel  needle- - replace  if nicked o r  if r idges  a r e  p resen t .  
4. Remove and c lean  f i l t e r  head. 
5. Do not r e m o v e  choke plate o r  shaf t- - i f  worn o r  damaged,  replace  a i r  intake assembly.  
6. If automat ic  choke i s  used,  part ial ly d i sassemble  th is  unit to allow cleaning along with 

a i r  intake assembly .  ( s e e  Choke ins t ruct ions  f o r  procedure .  ) 
7. Thoroughly c lean a s s e m b l y  then r e v e r s e  ~ r o c e d u r e  and reassemble- - use  new gaskets ,  fuel  

valve,  e t c .  Fuel  f loat  level  should be adjusted jus t  p r i o r  to r eassembly  of ca rbure to r  sub- 
a s s e m b l i e s .  



F u e l  Bowl Assembly :  

1. Remove m a i n  je t  adjus t ing needle and ma in  fuel  needle sea t .  Inspect  these  p a r t s  and 
rep lace  if nicked,  grooved o r  o therwise  damaged.  

2 .  Wash a s s e m b l y  in c l ean  solvent,  blow out p o r t s ,  ventur i ,  e tc .  with c o m p r e s s e d  a i r .  
3 .  Reins ta l l  ma in  fuel  needle s e a t  and needle- - turn  needle a l l  the  way i n  with f inge r s  then back 

off about  1-112 tu rns  f o r  p r e l i m i n a r y  adjus tment .  

Throt t le  Assembly :  

1. Remove and inspect  ven tu r i  for damage.  Clean ventur i .  
2. Remove easke t  ( throt t le  bodv t o  bowl) make s u r e  a l l  t r a c e  of gasket  m a t e r i a l  is removed - 

f r o m  face  of throt t le  body. 
3 .  Do not r e m o v e  throt t le  p la te  o r  shaft-- if  these  p a r t s  a r e  worn,  r ep lace  with new throt t le  

body. 

Af te r  c leaning and renewing p a r t s  where  r equ i red ,  r e a s s e m b l e  a s  follows: 

1. Af ter  ins ta l l ing  new gasket ,  p lace  l a r g e  ventur i  i n  throt t le  body. 
2. Pos i t ion  bowl a s s e m b l y  on throt t le  body and s e c u r e  with c a p s c r e w s .  
3 .  J u s t  be fo re  f inal  a s s e m b l y ,  s e t  f loa t  level :  T u r n  intake a s s e m b l y  upside down s o  that  f loa t  

r e s t s  l ight ly  aga ins t  fuel  valve. M e a s u r e  d is tance  between machined su r face  of a s s e m b l y  
and top of f loa t- - this  should be  1-112". If ad jus tmen t  i s  n e c e s s a r y ,  u se  needle-nose p l i e r s  
and bend float  l e v e r  up c lose  to f loat  body. 

4. I n s e r t  gaske t  on fuel  bowl a s s e m b l y  then ca re fu l ly  guide a i r  intake a s s e m b l y  into posit ion 
on fue l  bowl--be c a r e f u l  not to hook float  when ins ta l l ing  as th is  m a y  a l t e r  f loat  sett ing.  

5 .  Secure ly  t ighten a i r  intake with c a p s c r e w s  t o  complete  a s s e m b l y .  Adjus t  c a r b u r e t o r  p e r  
previous  ins t ruct ions .  
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AUTOMATIC CHOKES 

Two dif ferent  e l e c t r i c  - thermosta t ic  type automatic chokes a r e  used on the K662 models .  One 
type i s  a n  in tegral  p a r t  of a specia l  down d r a f t  ca rbure to r  while the other  type i s  mounted on the 
exhaust  manifold and connected through ex te rna l  linkage to the choke plate in ca rhure to r .  

Both types operate  on the s a m e  bas ic  principles.  The e l e c t r i c a l  lead to the choke i s  connected 
s o  that  c u r r e n t  flows t o  the thermosta t ic  e l ement  only when the ignition i s  turned on. Tension of the 
thermosta t ic  sp r ing  i s  s e t  to allow full choke a t  s tar t ing.  C u r r e n t  through a heating e lement  furnishes  
heat  to control  tension of the t e rmos ta t i c  spr ing which causes  the choke plate to be gradually re turned 
to the open posit ion a s  the engine w a r m s  up. 

The automat ic  chokes a r e  adjus ted in  the f ac to ry ,  however,  sl ight readjus tment  may  be neces  
s a r y  initially t o  accommodate  di f ferent  s t a r t ing  conditions. Adjust  chokes a s  follows: 

Carbure to r  Unit: Choke unit i s  s e t  for  ave rage  conditions. To  read jus t  to local  s tar t ing conditions, 
loosen s c r e w s  on outside of cover p la te  then shi f t  cover  in clockwise direction ( a r r o w )  f o r  r i che r  se t-  
ting o r  in counterclockwise di rect ion f o r  l eaner  sett ing.  Tighten cover  s c r e w s  a f t e r  f inal  adjustment.  

Exhaust  Manifold Mounted Unit: Remove a i r  c l eaner  f rom c a r b u r e t o r  to obse rve  position of choke 
plate.  Choke adjus tment  m u s t  be made on cold engine. If s t a r t ing  in ex t reme  cold, choke should be in 
full c losed posit ion before  engine is  s t a r t ed .  A l e s s e r  degree  of choking i s  needed in  mi lde r  tempera-  
t u r e s .  If adjus tment  i s  needed, proceed a s  follows: 

1 .  Move choke a r m  until hole in b r a s s  shaf t  l ines up with s lo t  in bearings.  
2 .  Inse r t  #43 d r i l l  (. 089) and push a l l  the way dawn t o  engine manifold to engage in notch in 

base  of choke unit (See  Figure  4-9B).  
3 .  Loosen c lamp bolt on choke l e v e r ,  push a r m  upward to move choke plate toward closed 

position. After  des i red  posit ion i s  at tained, t ighten c lamp bolt then remove dril l .  
4. After  replacing a i r  c l eaner ,  check for  evidence of binding in l inkage- - cor rec t  if necessary .  

Be s u r e  chokes a r e  fully open when engine i s  a t  n o r m a l  operating t empera tu re .  
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FIGURE 4-9 -- AUTOMATIC CHOKES ( A )  CARBURETOR U N I T  - -  (B)  MANIFOLD UNIT 



FUEL PUMPS 

All Kohler Two Cylinder Engines have  a mounting pad and  provis ion on top of c rankcase  fo r  a 
mechanical ly  opera ted  fuel  pump. Mechanical  fuel  pumps a r e  furnished by Kohle r- - ce r t a in  applications 
use  pulse  pumps which a r e  furnished by the  equipment manufac tu re r .  The mechanical  pump opera tes  
off a c a m  on the  camshaf t .  The fuel  pump l e v e r  r i d e s  on the  c a m  and  t r a n s m i t s  th i s  mechanical  ac t ion 
t o  a d iaphragm within the  pump body. Most  mechanical  pumps h a v e  a n  ex te rna l  l eve r  f o r  priming. 
Repa i r  k i ts  a r e  ava i l ab le  f o r  reconditioning fuel pumps. 

Reconditioning P r o c e d u r e  

1. Remove fuel  l ines  and mounting s c r e w s  holding pump t o  engine.  
2. With a f i le ,  m a k e  a n  indicating m a r k  a c r o s s  a point a t  the union of fuel  pump body and 

cover .  Th i s  is a posi t ive  mark ing  to a s s u r e  p r o p e r  r eassembly .  Remove assembly  
s c r e w s  and  r e m o v e  cover .  

3 .  T u r n  c o v e r  over  and remove  valve d a t e  s c r e w  and  washer .  Remove valve r e t a i n e r ,  valves ,  
valve s p r i n g s  and valve gaske t ,  noting thei r  posit ion.  D i s c a r d  valve sp r ings ,  valves and 
valve r e t a i n e r  gasket .  

4. Clean fuel  head thoroughly with solvent  and a fine wire  brush.  
5. Holding pump cover  with diaphragm s u r f a c e  up,  p lace  new valve gaske t  into the cavity. 

Now a s s e m b l e  the valve spr ing and valves into the cavi ty  and r e a s s e m b l e  valve re t a ine r  
and lock  in  posit ion by inser t ing and tightening fue l  pump valve r e t a i n e r  sc rew.  

6 .  P l a c e  pump cover  a s s e m b l y  in  a c l e a n  place and rebui ld  the  lower  diaphragm section.  
7 .  Holding mounting b racke t ,  p r e s s  down on the  diaphragm t o  c o m p r e s s  sp r ing  under i t ,  then 

tu rn  b r a c k e t  90' to unhook diaphragm s o  i t  c a n  be removed .  
8. Clean mounting b racke t  with a solvent  and a fine wi re  brush.  
9 .  Replace the  diaphragm operat ing sp r ing ,  stand new spr ing  in cas t ing,  posit ion diaphragm 

and p r e s s  down on diaphragm to c o m p r e s s  spr ing and  t u r n  it 90" t o  reconnect  d iaphragm.  
10. Hold mounting b racke t ,  then place  the pump cover  on  i t  (make  s u r e  that  indicating m a r k s  

a r e  i n  l ine )  and i n s e r t  the s c r e w s .  DO NOT TIGHTEN. With the hand on the mounting 
b r a c k e t  only, push the pump l e v e r  t o  the l imi t  of i t s  t r a v e l  and hold in  this posit ion while 
tightening the four s c r e w s .  Th i s  is important  t o  p reven t  s t re tching the diaphragm. 

11. Mount the  fuel  pump on engine,  using the new mounting gaskets .  Reconnect the fuel  l ines.  



FUEL FILTERS 

A sed imen t  bowl f i l t e r  m a y  be  used  t o  t r a p  solid i m p u r i t i e s  i n  the fuel .  Befo re  se rv ic ing ,  tu rn  
fuel  off a t  valve located  on top of f i l t e r  a s s e m b l y ,  then loosen re ta in ing bai l  a t  bottom of fuel  bowl, 
r emove  and c l ean  bowl. If f i l t e r  e l e m e n t  i s  u sed ,  swish  e l e m e n t  in c l ean  solvent.  Af te r  re ins ta l l ing  
and opening fuel  va lve ,  u s e  p r i m e r  (if s o  equipped) on fuel  pump to pump fuel  back  into bowl. 



GOVERNOR 
The 2 cylinder engines a re  equipped with centr i fugal  flyweight type mechanical governors which 

are external ly  mounted a t  the  r ea r  of the gear cover and driven off the camshaft gear. The governors 
are self-contained u n i t s  except models p r i o r  t o  Se r i a l  No. 9224060 which were lubricated through an 
external o i l  l ine  which connects the engine lubr icat ion system t o  the  governor. 

Governors  a r e  adjus ted in the f ac to ry  and f u r t h e r  adjus tment  should not be needed un less  linkage 
becomes  loose  o r  d isconnected.  Always make  s u r e  linkage between governor  and c a r b u r e t o r  moves 
f r ee ly .  If governor  is out of adjus tment ,  engine speed will s u r g e  o r  hunt with changing load o r  speed 
will  drop considerably  when a normal  load is applied.  Governors  a l s o  function to e s t ab l i sh  safe  operat-  
ing speed l imi t s- - these  m u s t  not be exceeded. 

Although mechan ica l  type governors  a r e  used on a l l  two cyl inder  models ,  the  K662 governors  a r e  
d i f fe ren t  in  des ign  and  t h e r e f o r e  the  ad jus tmen t  p rocedure  v a r i e s  sl ightly.  Governors  a r e  s e t  a t  e i ther  
a constant  speed se t t ing  o r  a t  a va r i ab le  speed  sett ing a s  de te rmined  by the  engine application.  Make 
s u r e  the  p r o p e r  p r o c e d u r e  i s  followed for  the  pa r t i cu la r  engine involved. 

K482, K532 GOVERNORS 
On the  K482 and  K532, the  b r e a k e r  points a r e  mounted on  the  governor  and a r e  act ivated by the  

b r e a k e r  rod which r ides  on  a c a m  on the governor  d r ive  shaft. F o r  th is  reason,  i t  i s  n e c e s s a r y  to t ime  
th is  governor  t o  the  engine. Th i s  i s  init ial ly done during a s s e m b l y  of the  engine and i t  will  not have t o  
b e  done aga in  unless  governor  h a s  been  removed  f r o m  the  engine. 

Installat ion and Timing: Use the following p rocedure  t o  ins ta l l  and  re t ime  the governor  to the engine: 

1. Uncover ignit ion t iming s ight  hole on blower housing and a l s o  remove s ight  hole plug 
located a t  top of g e a r  cover .  

2 .  Turn  engine over  until Top Dead Center  (DC) m a r k  on flywheel i s  cen te red  in  ignition 
t iming s ight  hole. 

3 .  One of the  t ee th  on the governor  g e a r  has  a spec ia l  t iming bevel o r  deep chamfer- - tu rn  
gea r  s o  tha t  th is  tooth i s  in  the approximate  12 o ' c lock  posit ion o r  where  i t  c a n  be observed 
in  the g e a r  cover  sight hole a f t e r  governor  i s  installed (See F igure  5-1).  

T I M I N G  S I G H T  

FIGURE 5-1 -- T I M I N G  K482, K532 GOVERNOR TO ENGINE 
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4. Ins ta l l  gaske t  and governor  then s e c u r e  to gea r  cover  with two capsc rews .  Before closing 
gea r  cover  s ight  hole with plug, check to make s u r e  beveled tooth on c a m  c a n  he  observed 
in  hole. 

5. Ignition t iming m u s t  b e  r ead jus ted  a f t e r  governor  i s  installed.  On the  K482 and K532, th is  
is done by loosening the  c a p s c r e w s  and rotating g o v e r n o r - - s e e  Ignition Timing instructions 
(Section 6) f o r  exact deta i ls .  

Speed Adjustment: On m o s t  engines with the  va r i ab le  speed type governor  (See F i g u r e  5-2, View A) ,  
m a x i m u m  speed  i s  s e t  a t  3600 R P M  no load. On s o m e  appl icat ions ,  a lower  m a x i m u m  speed i s  speci f ied  
- - m a k e  s u r e  that  the  allowable speed  f o r  the  pa r t i cu la r  appl ica t ion i s  not exceeded. Use the  following 
p rocedure  t o  r ead jus t  speed  Limit on engines with the  va r i ab le  speed  governor :  

1. S t a r t  engine and operate  a t  full  throt t le  (no load).  
2. Check engine speed with hand tachometer- - if  within 50 RPM of speci f ied  l imi t ,  readjus t-  

ment  is not absolute ly  n e c e s s a r y .  
3. Loosen locking nuts on speed s top se t sc rew- - tu rn  s c r e w  out o r  in a s  n e c e s s a r y  to a t ta in  

speci f ied  top speed.  Retighten locking nuts to s e c u r e  stop a t  new sett ing.  

With the  Constant  Speed type governor  (F igure  5-2 - -  View B),  the  throt t le  shaft  i s  fixed a t  a 
definite length t o  e s t ab l i sh  a speci f ic  operat ing speed  such a s  1800 R P M  for  60 cycle  e l e c t r i c  plants.  
Any var ia t ion in  speed  c a u s e s  frequency changes in output of the  genera to r- - fo r  th is  r eason ,  only sl ight 
r ead jus tment  of speed  is poss ible  with constant  speed governors .  T o  i n c r e a s e  speed, loosen the  ins ide  
speed  adjusting locking nut and t ighten the  outside nut t o  d r a w  t h e  eye of the  holt c l o s e r  t o  the  b racke t  
- - t o  a e c r e a s e  speed,  loosen  the  outside nut and  t ighten the  ins ide  nut. After  speed  i s  co r rec t ,  t ighten 
the  nut that  was  loosened t o  lock the  eye bolt  a t  the  new sett ing.  

Governor  Sensit ivity Adjustment:  If the governor  i s  too sens i t ive ,  speed surging will occur  with change 
in  load. If a big d r o p  in  speed o c c u r s  when n o r m a l  load i s  appl ied ,  the governor  should be s e t  f o r  
g r e a t e r  sensit ivity.  

On engines with Var iab le  Speed governors ,  sensi t iv i ty  can b e  adjus ted by reposit ioning the  gover-  
nor  sp r ing  i n  d i f fe ren t  ho les  i n  the  governor  a r m .  Normal  hole se t t ings  for  d i f ferent  operating speeds  
a r e  shown in View A of F i g u r e  5-2. T o  m a k e  governor  control  m o r e  sensi t ive ,  move  spr ing hook into 
holes  h igher  up on the  governor  a r m .  T o  m a k e  governor  control  l e s s  sensi t ive ,  move  spr ing hook in  
holes  spaced f u r t h e r  apa r t .  Move spr ing one hole a t  a t i m e  and  recheck sensi t iv i ty  and speed a f t e r  
each  move. 

With Conrlant Speed governors ,  sensi t iv i ty  i s  changed by reposit ioning the  sensi t iv i ty  adjusting 
eye holt  a s  shown in  F i g u r e  5-2--View B. To  m a k e  governor  control  m o r e  sensi t ive ,  loosen the  upper  
nut and t ighten the  lower  nut to f o r c e  the  eye bolt  downward. T o  m a k e  control  l e s s  sensi t ive ,  d r a w  the  
eye  holt  upward b y  loosening the  lower  nut and t ighten the  upper  nut. Recheck speed  a f t e r  making sens i -  
t ivity adjustment.  Ret ighten nut tha t  was  loosened t o  lock eye  bol t  a t  the  new sett ing.  



K662 GOVERNORS 
Since the b r e a k e r  points a r e  not mounted o r  dr iven off the K662 governor ,  this governor  does not 

have to be t imed t o  the engine during installat ion.  No routine lubr icat ion se rv ice  i s  required of the 
K662 governor  a s  i t  too i s  lubr icated off the engine sys tem.  K662 governors  a r e  adjus ted in the factory  
and fu r the r  adjus tment  should not be n e c e s s a r y  unless  linkage becomes  loose  or i s  disconnected.  If 
poor  control  i s  noted, a lways  check linkage between ca rbure to r  and governor  f o r  evidence of binding 
o r  st icking-- linkage m u s t  move f reely  a t  a l l  t imes .  
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if adjus tment  i s  n e c e s s a r y ,  loosen the  locknut on the  speed adjusting s e t s c r e w  ( s e e  i l lus t ra t ions  below) 
and t u r n  sc rew in o r  out until speed is c o r r e c t .  Retighten locknut a f t e r  adjus tment .  

SENSITIVITY ADJUSTMENT: If governor  control  i s  too sensi t ive ,  speed surging o r  "hunting" will 
occur  with chaneine load. An excess ive  d r o o  in soeed when load i s  aoolied indicates that  the  governor 

L A  v 

should b e  s e t  f o r  g r e a t e r  sensit ivity.  Recheck speed a f t e r  making sensi t iv i ty  adjus tment  a s  changing 
th is  wi l l  affect  speed. 

On var iable  speed  type governors  ( s e e  F i g u r e  5-3 - -  View A),  i n c r e a s e  sensit ivity by loosening 
the  upper nut and t ightening the  Lower nut thus moving the  head of the  eye bolt  downward. To  make  
control  l e s s  sensi t ive ,  loosen the bot tom nut and t ighten the  upper  nut t o  d r a w  the  head of the  eye bolt 
upward. When sensi t iv i ty  i s  c o r r e c t ,  re t ighten the  nut that  was  loosened t o  lock the  eye bolt a t  the  new 
sett ing.  

On constant speed type governors  ( s e e  Figure  5-3 - -  View B) ,  l n c r e a s e  sensit ivity by loosening 
the  lower  nut and tightening the  upper nut thus drawing the head of the  eye bolt in c l o s e r  t o  the  pivot 
point. T o  m a k e  governor  control  l e s s  sensi t ive ,  loosen the  upper nut and tighten the  lower  nut t o  move 
the  head downward o r  away f r o m  the  pivot point. After sensi t iv i ty  i s  c o r r e c t ,  t ighten the  nut that  was  
loosened t o  lock the  eye bolt  a t  the  new sett ing.  



Governor  Compensa to r  - K662:  On c e r t a i n  K662  e l ec t r i c  we lde r  appl ica t ions ,  a  compensator  i s  used 
i n  combination with the governor  to provide  be t t e r  regula t ion under  the rapidly  changing load condit ions 
common to th is  type of equipment.  Br i e f ly ,  th is  device p l a c e s  a  s l ight  tens ion on the throt t le  rod to 
s tabi l ize  governor  con t ro l  with sudden change in load. The compensa to r  spr ing i s  adjus ted  with engine 
running a t  high speed (3000 R P M ) .  To ad jus t ,  t u rn  hex nuts i n  p r o p e r  d i r ec t ion  until t he re  i s  just  
enough tension on the  sp r ing  s o  that i t  f loa ts  without any end play.  Lock nuts a f t e r  readjus tment  i s  
made.  



IGNITION SYSTEMS 
While the source  of ene rgy  f o r  the ignition sys tem may  be e i t h e r  magnetc  o r  ba t t e ry  (genera to r  

o r  a l t e r n a t o r ) ,  m o s t  o the r  components a r e  common in function in  a l l  s y s t e m s  even though they may  not 
b e  a l ike  in appearance  o r  location.  

When checking out a n  ignition s y s t e m ,  s t a r t  with the components  that  r e q u i r e  m o s t  f requent  s e r -  
vice o r  adjustment.  Hard s t a r t ing ,  roughness ,  low power and e r r a t i c  operation a r e  often a t t r ibuted to 
faulty ignition. Al l  components  m u s t  be in top condition and the ignition s p a r k  m u s t  b e  p roper ly  t imed 
t o  mainta in  good p e r f o r m a n c e .  

SPARK PLUG 

Engine m i s f i r e  o r  genera l ly  poor operat ion i s  often caused by s p a r k  plugs i n  poor condition o r  
with improper  gap se t t ing.  Always c lean  a r e a  around s p a r k  plugs before  removing t o  p reven t  d i r t  
f r o m  fall ing into engine.  The f i r s t  thing to do  a f t e r  removing a s p a r k  plug i s  t o  ca re fu l ly  note i t s  con- 
dit ion a s  this i s  often a n  indicator  of the  ignition trouble.  P lugs  fa i l  f o r  var ious  r e a s o n s .  Often the 
porce la in  insula tor  c r a c k s  o r  becomes  coated with oi l ,  ca rbon  o r  o the r  deposits .  This c a n  cause  the 
high voltage ignition impulse  to p a s s  f r o m  the cen te r  e lect rode to ground without jumping the spa rk  gap. 
A s  a n  engine o p e r a t e s ,  the e l ec t rodes  a r e  gradual ly  burned o r  worn  away. In t ime ,  the gap becomes  
s o  wide that  the available ignition voltage cannot jump the gap and the engine m i s s e s .  

Spark  Plug Serv ice :  E v e r y  100 hours  r emove  plug, check condition and r e s e t  gap. Good operating con- 
dit ions a r e  indicated if plug has  l ight coating of g r a y  o r  tan  deposit .  A dead white, b l i s t e red  coating 
could indicate overheating.  A black (ca rbon)  coating may  indicate a n  "overr ich"  fuel  mixture  caused 
by clogged a i r  c l eaner  o r  i m p r o p e r  c a r b u r e t o r  adjus tment .  Do not sandblas t ,  w i re  b r u s h ,  s c r a p e  o r  
o therwise  s e r v i c e  plug in  poor  condition--best  r e s u l t s  a r e  obtained with new plug. 

SPARK PLUG DETAILS 

MODEL / I G N I T I O N  TYPE I PART NO. 1 GAP 

1 1 235040-8  1 , 035  i n .  .89mrn 

K482-K582 / B a t t e r y  

"Standard resistor plug. 

BREAKER POINTS 

K662 

Engine operat ion is  g rea t ly  affected by b r e a k e r  point condition and adjus tment  of the gap. If 
points  a r e  burned o r  badly  oxidized,  l i t t le  o r  no c u r r e n t  will p a s s  and a s  a r e su l t  the engine may  not 
opera te  a t  a l l ,  o r  if i t  does  run  i t  i s  l ikely t o  m i s s  pa r t i cu la r ly  a t  full  throt t le .  Adjusting b r e a k e r  
point gap affects  the t ime  that  the contacts  a r e  opened and c losed.  If the points a r e  adjus ted to a wider 
gap, they will open e a r l i e r  and c lose  l a t e r  in  t e r m s  of cam movement .  A definite t ime i s  required f o r  
the  magnet ic  f ield within the ignition coil  t o  build up t o  sufficient value.  If the contact  points a r e  
c losed f o r  too s h o r t  a t ime ,  a weak s p a r k  will  be produced by the  coil. If points a r e  s e t  too wide, they 
will  open before  the p r i m a r y  c u r r e n t  r e a c h e s  the maximum value and on the other  hand if s e t  too c lose ,  
they will open a f t e r  the p r i m a r y  c u r r e n t  has  passed  i t s  maximum value.  

I 

Always rep lace  badly  burned o r  pit ted b r e a k e r  points.  A c e r t a i n  amount  of build up o r  me ta l  
t r a n s f e r  o c c u r s  under  n o r m a l  operat ing conditions;  however ,  if t h i s  o c c u r s  too f requent ly  and becomes  
excess ive ,  the condenser  may  be a t  faul t- - see  Condenser  Se rv ice  f o r  deta i ls .  Slightly pit ted points 
c a n  he  d r e s s e d  down with a point f i le ,  al though th is  should be done only a s  a t empora ry  field f ix  s ince  
points m a y  tend to a r c  m o r e  read i ly  a f t e r  filing. Replace points a t  f i r s t  opportunity a f t e r  filing. If the 
points a r e  oxidized, r u b  a p iece  of c o a r s e  c loth  between the s u r f a c e s .  Dir ty  o r  oily points.can be 
cleaned with cloth but m a k e  s u r e  no p a r t i c l e s  of l in t  a r e  lef t  between su r faces .  On engines equipped with 
the  Al te rna to r  s v s t e m ,  the b r e a k e r  points a r e  external ly  mounted on  the governor  and operated off a 
c a m  on the governor  dr iveshaf t .  On engines  with the ex te rna l  unit  magnetos ,  the b r e a k e r  points a r e  
located ins ide  the magneto.  Refe r  t o  Magneto o r  Al te rna to r  headings  (depending on type used on the 
engine)  in  th is  sect ion f o r  speci f ic  de ta i l s  on b r e a k e r  points o r  contacts .  

*235041-S 

Magneto 

, 0 2 5  i n .  .64mm 

2 7 0 3 2 1 - 5  

*41 1 3 2  0 6  
, 0 2 5  i n .  .64mm 



B U I L D  UP ON MOVABLE B U I L D  UP ON 
CONTACT MOVABLE STATIONARY 

CONTACT CONTACT 

STATIONARY 
COULD I N D I C A T E  CONTACT COULD I N D I C A T E  
UNDER CAPACITANCE OVER CAPACITANCE 

FIGURE 6-1 --  METAL TRANSFER--BREAKER POINTS 

IGNITION COIL 

Ignition co i l s  a s  used on the 30 a m p  a l t e r n a t o r  ignition s y s t e m s  do not r e q u i r e  servic ing on a  
r egu la r  b a s i s ,  however ,  the coil  should be  kept in c lean condit ion and the t e r m i n a l s  and connections 
must  be  tight to provide  good e l e c t r i c a l  contact .  The rubber  nipple on the high tension t e rmina l  mus t  
be in good condit ion to p reven t  leakage of c u r r e n t  a c r o s s  exposed s u r f a c e s .  

If the t e r m i n a l s  a r e  m a r k e d ,  make  s u r e  the coil  i s  hooked up proper ly .  On negative ground s y s -  
t e m s  (as  used o n  a l l  Kohler Eng ines ) ,  the posit ive ( t )  coil  p r i m a r y  t e r m i n a l  m u s t  be connected to the 
posit ive ba t t e ry  t e rmina l .  The negative ( - )  c a i l  t e rmina l  i s  then connected to the d is t r ibutor  o r  d i r ec t ly  
to the b r e a k e r  points.  Reverse polar i ty  can  r e q u i r e  up to 8 , 0 0 0  m o r e  volts to f i r e  the plugs. If t e r m i -  
nals ar? not m a r k e d ,  hook up e i the r  way. 

Special  t e s t  i n s t rumen t s  a r e  r equ i red  to accura te ly  t e s t  ignition coi ls .  When using such equip- 
m e n t ,  careful ly  follow ins t ruc t ions  s t a t ed  by the t e s t e r  m a n u f a c t u r e r .  

A ca i l  can  be  checked f o r  opens with a s imple  t e s t  l amp .  To t e s t  fo r  a n  open p r i m a r y  winding, 
connect the two t e s t  points to the p r i m a r y  t e rmina l s- - the  l amp  will not l ight  if the c i r cu i t  i s  grounded. 

T o  check the secondary  c i r cu i t ,  connect one t e s t  point to the high tension t e rmina l  and the o ther  
point to e i the r  of the p r i m a r y  t e rmina l s .  In th i s  c a s e ,  the l a m p  will not light but tiny s p a r k s  should be 
noted a s  the t e s t  points  a r e  rubbed a c r o s s  the t e rmina l s .  If the secondary  i s  opened, no s p a r k s  will 
occur .  If the t e s t s  show that the p r i m a r y  o r  secondary  i s  open,  replace  coil  o r  t e s t  fu r the r  with the 
c a i l  t e s t e r .  

CONDENSER 

If the condense r  s h o r t s  out,  the coil  will be unable to produce output voltage. On the other hand, 
if it opens o r  d e c r e a s e s  i n  capaci tance ,  the output voltage will be  great ly  reduced and the ignition 
points will burn  excess ive ly .  If badly burned b r e a k e r  points  occur  too f requent ly ,  the condition of the 
condenser  should be  suspec ted .  If condense r  has  too s m a l l  capac i t ance ,  me ta l  will t r a n s f e r  f r o m  the 
s ta t ionary  contact  to the movable contact .  If capaci tance  i s  too l a r g e ,  the me ta l  will build up on the 
s t a t iona ry  contact .  

The condense r  can be tes ted  with a n  o h m m e t e r  o r  a  c o m m e r c i a l  condenser  t e s t e r .  To check 
with the ohn ime te r ,  r e m o v e  the condense r  then connect l eads  between the condenser  lead and a good 
ground on the engine.  At f i r s t ,  a low r e s i s t a n c e  should be  indicated;  however ,  th is  should very  quickly 
r ise to a  high value. If low res i s t ance  i s  indicated continuously,  the condenser  i s  definitely faulty and 
m u s t  he replaced.  When using a  c o m m e r c i a l  condenser  t e s t e r ,  follow ins t ruct ions  given by the t e s t e r  
manufac tu re r .  



MAGNETO (K662) 

Magnetos on the K662 a r e  external ,  se l f  contained units which a r e  flange mounted on the gea r  
housing and d r iven  off the cam gear .  Two basic  types of magnetos a r e  used.  The s tandard magneto 
(Wico Model XH-2D) i s  r e f e r r e d  t o  a s  a simultaneous fir ing magneto. A specia l  r ad io  shielded s imul-  
taneous f i r ing magneto  i s  a l s o  used. This  type f i r e s  both s p a r k  plugs a t  the s a m e  instant.  Ignition 
o c c u r s  only in the cyl inder  in which the piston i s  a t  the ignition point-- the s p a r k  in the other  cylinder 
i s  ineffective since th is  o c c u r s  on the exhaust  s t roke.  

The other  magneto  i s  c lass i f ied  a s  a d is t r ibutor  type magneto. This has  a built in d is t r ibutor  
ro to r  which switches o r  d i r e c t s  the ignition voltage to the p r o p e r  s p a r k  plug a t  the appropr ia t e  t ime.  
Two different d i s t r ibu to r  magnetos a r e  used.  One i s  the Wico Model XHG-2 and the other  i s  the 
Fairbanks-Morse  Model FM-XE1-2B44. The Fa i rbanks- Morse  is a radio  shielded magneto  which i s  
used mainly on e l e c t r i c  plant applications where  any high f requency e m i s s i o n  m u s t  be suppressed o r  
contained. Since the s e r v i c e  and t iming p rocedure  va r i e s  for  e a c h  magneto,  e a c h  is  covered separate ly  
in  this manual.  Specia l  tools and t e s t  equipment a r e  required to p roper ly  recondition magnetos.  This 
work should the re fo re  b e  done only a t  a qualified magneto r e p a i r  stat ion.  

Most magnetos u s e  impulse  couplings which function to intensify the ignition s p a r k  a t  low speeds  
to facil i tate s tar t ing.  The impulse coupling functions a s  a mechanical  r e s e r v o i r  to s t o r e  energy. 
Basically the impulse  coupling cons i s t s  of a she l l  and a hub connected together by a s t rong spring.  
One half of the coupling ( the  she l l )  i s  f i t ted t o  a d r ive  m e m b e r  on the  engine dr ive  shaft. while the 
other  half (the hub) i s  keyed t o  the magneto  ro to r  shaft .  In operat ion a t  slow speeds ,  a pawl on the 
magneto half of the coupling engages a s top pin mounted on the magneto  f r a m e  which a c t s  to prevent 
fu r the r  movement of the ro to r  while the engine half of the coupling c o n t ~ n u e s  to rota te .  The re la t ive  
change in position winds the connecting spr ing.  When ignition s p a r k  i s  r equ i red ,  the pawl i s  r e l eased  
and the dr ive  spr ing pe rmi t t ed  to snap the magneto ro to r  fo rward  a t  high speed through i t s  f i r ing 
~ o s i t i o n .  As the speed of the engine picks up, the centr i fugal  f o r c e  acting on the pawls withdraws 
them in a position where  they no longer  engage the coupling stop pin and the impulse coupling then a c t s  
a s  a solid dr ive  m e m b e r .  

Standard Magneto (Wico XH-ZD): After  e v e r y  500 hours  of operat ion,  remove end cap and lubricate 
cam wick with Rycon g r e a s e  then check condition of b r e a k e r  contacts .  If d i r ty ,  c l ean  with solvent 
such  a s  lacquer  thinner and a c o a r s e  cloth. If a sl ight amount of me ta l  t r ans fe r  o r  pitting i s  noted, 
d r e s s  contacts with e i the r  a s m a l l  tungsten f i le  o r  a fine stone. Contact point gap m u s t  be readjusted 
a f t e r  replacement  o r  pe r fo rmance  of any s e r v i c e  on contacts.  U s e  following p rocedure  to adjust:  

1. Turn  engine over  by hand unti l  points a r e  wide open ( a t  highest  point on c a m ) .  
2. Loosen the  two c lamp s c r e w s  unti l  contact  plate can be moved. 
3 .  Inse r t  blade of sc rewdr ive r  in adjusting slot and move plate until . 015" maximum clearance 

i s  m e a s u r e d  ( feeler  gauge) between contacts.  After  p r o p e r  gap i s  a t ta ined,  secure ly  tighten 
c lamp s c r e w s  to lock plate a t  th is  sett ing.  

I I 
FIGURE 6-2 -- FWGNETO TYPES -- K662 ENGINE 
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If contact  points  a r e  badly worn  o r  p i t ted ,  they m u s t  be replaced.  Do not r ep lace  only one con- 
t ac t- - rep lace  both  the f ixed contact  and contact  on b r e a k e r  a r m .  Replace  a s  follows: 

1. Remove b r e a k e r  spr ing contact  s c r e w  then b r e a k e r  a r m  lock  and washer .  
2 .  Li f t  b r e a k e r  arm off p ivot- - discard  a r m .  
3 .  Remove the two b r e a k e r  p la te  contact  s c r e w s  then r e m o v e  and d i s c a r d  the f ixed contact  

p la te .  
4. Pos i t ion  and s e c u r e  new contact  plate and b r e a k e r  a r m  then ad jus t  b r e a k e r  point gap p e r  

in s t ruc t ions  s ta ted  i n  the foregoing.  
5. Replace  old c a m  wick with new wick- - lubr ica te  with Rycon g r e a s e .  



Magnetos a r e  t imed  to the engine in  the f ac to ry  and re t iming  should not be n e c e s s a r y  unless  mag-  
neto has  been removed  f o r  reconditioning. Use the following p rocedure  f o r  in i t ia l  t iming of the stand- 
a r d  type magneto  to the engine. 

I .  Uncover t iming sight hole on blower housing of engine.  T u r n  engine o v e r  by hand until DC 
m a r k  on flywheel i s  cen te red  in s ight  hole. 

2. Turn  magne to  g e a r  in clockwise di rect ion (when facing g e a r  end) unti l  impulse  coupling 
t r ips- - loud c l ick  will be hea rd .  After  coupling t r i p s ,  back up sl ightly ( t u r n  in counterclock-  
wise d i rec t ion)  on g e a r  unti l  i t  d r a g s  lightly and r e m a i n s  in  s ta t ionary posit ion.  
Refer  t o  F i g u r e  6- 4  for  re la t ive  posit ion of s lo t  in g e a r  to grounding s tud when timing 
posit ion i s  reached.  

3 .  P l a c e  new gaske t  on flange then while holding g e a r  in t iming posit ion attained in Step 2, 
careful ly  guide magneto g e a r  into engagement with c a m  g e a r .  

4. After  secur ing  magneto to housing, t e s t  by turning flywheel in clockwise di rect ion until 
impulse  coupling t r i p s  (loud c l ick)- -DC m a r k  on flywheel should be jus t  p a s t  cen te r  m a r k  
in s igh t  hole.  

I 

I 1 
FIGURE 6-5 -- INSTALLING AND T IMING MAGNETO TO ENGINE 

Use t iming l ight t o  t ime  ignition a f t e r  installat ion.  Under no c i rcums tances  should bat tery  be 
hooked up to a magne to  a s  th is  will s eve r ly  damage coil  windings. With t iming l ight p roper ly  hooked 
up ( r e f e r  to t iming l ight  ins t ruct ions) ,  t ime  ignition a s  follows: 

1. S t a r t  engine and run  a t  1200 R P M  o r  above while t iming. 

2. Aim t iming l ight into sight hole. S P  m a r k  should be cen te red  in  the hole jus t  a s  the light 
f l a shes .  To  adjus t ,  l oosen  the two capsc rews  on the  flange then shi f t  posit ion of magnetc 
unti l  S P  m a r k  i s  p roper ly  aligned in  sight hole.  Tighten capsc rews  a f t e r  adjusting. 



DISTRIBUTOR MAGNETO (WICO XHG-2) After  eve ry  500 h o u r s  of operation,  r e m o v e  dis t r ibutor  (end) 
cap.  Lubr icate  c a m  wick with Rjrcon g r e a s e ,  then check condition of b r e a k e r  contacts.  If d i r ty ,  c l ean  
with lacquer  thinner and c o a r s e  cloth. If s l ight  amount of pitting and meta l  t r a n s f e r  i s  noted, d r e s s  
contacts with e i the r  a s m a l l  tungsten fi le o r  a fine stone.  Contact  point gap m u s t  be readjus ted when- 
e v e r  contacts a r e  r ep laced  o r  se rv iced .  Use following p rocedure  to adjus t  gap: 

1. Turn  engine over  b y  hand unti l  contact  points a r e  wide open ( a t  h ighest  point on cam) .  
2.  Loosen two c lamp s c r e w s  sl ightly s o  that  contact  plate can be moved. 
3 .  Inse r t  blade of sc rewdr ive r  in adjusting slot  and move contact  p la te  unti l  .015" maximum 

c lea rance  i s  m e a s u r e d  ( fee le r  gauge)  between contacts.  Securely  t ighten clamp s c r e w s  
a f t e r  adjus tment .  

Replace contact  points if badly worn o r  pitted. Replace  a s  a se t- - do  not r ep lace  only one contact .  
Replace a s  follows: 

1. Remove dis t r ibutor  g e a r  s c r e w  and g e a r .  
2. To r e m o v e  b r e a k e r  a r m ,  r emove  spr ing c lamp s c r e w ,  a r m  lock and washer  then sl ip a r m  

off pivot. D i sca rd  old b r e a k e r  a r m .  
3. B r e a k e r  p la te  i s  removed a f t e r  s p a c e r  washer  and two c lamp s c r e w s  a r e  removed. 

Disca rd  old b r e a k e r  plate.  
4. R e v e r s e  p rocedure  to ins ta l l  new b r e a k e r  p la te  and a r m  (which include new contacts)  then 

ad jus t  contact  point gap p e r  previous  ins t ruct ions .  Remove and d i s c a r d  old cam wick and 
rep lace  with new wick, lubr icat ing with Rycon g r e a s e .  

Magnetos a r e  t imed  to the engine in  the factory  and re t iming should not be n e c e s s a r y  unless  the 
magneto  has  been removed  for  reconditioning o r  some  other  r eason .  Magnetos should be reconditioned 
only a t  qualified magneto  r e p a i r  s ta t ions  s ince  specia l  tools and t e s t  ins t ruments  a r e  required.  If 
magneto  has  been removed ,  i t  m u s t  be r e t imed  to engine a s  follows: 

1. Remove # 1  s p a r k  plug (cyl inder  c loses t  to f lywheel) ,  t u r n  engine o v e r  by hand until com- 
p r e s s i o n  i s  on #1  cylinder and "M" m a r k  on flywheel i s  cen te red  in  t iming sight hole. 

2.  Turn  magneto  g e a r  counter-clockwise until white m a r k  a p p e a r s  in s igh t  window on dis t r ibu-  
t o r  o r  end cap.  When m a r k  a p p e a r s ,  g e a r  should hold in  this posit ion.  



3 .  Careful ly  guide magneto  g e a r  into engagement with c a m  gear- - make  s u r e  m a r k  remains  
cen te red  and  magneto  g e a r  r e m a i n s  s ta t ionary when install ing.  Secure  magneto t o  g e a r  
housing with two capsc rews .  

4.  T o  check  f o r  p r o p e r  t iming, ro ta te  engine by hand unti l  a loud c l ick  is heard- - at  this 
ins tant  the DC m a r k  on flywheel should be just  pas t  the cen te r  of the t iming sight hole on 
engine.  

F o r  p rec i s ion  t iming of the ignition s y s t e m  use t iming l ight.  Carefully follow light manufac tu re r ' s  
ins t ruct ions .  Never  connect ba t t e ry  to magneto a s  this will damage  windings. T ime  magneto ignition 
a s  follows: 

1. S t a r t  engine and run  a t  1200 RPM. 
2. Aim timing l ight  into s ight  hole on engine. S P  m a r k  should be cen te red  in  s ight  hole jus t  

a s  l ight  f l a shes .  To  ad jus t ,  loosen two capsc rews  on magneto  mounting flange and sh i f t  
posit ion of magneto  unti l  S P  m a r k  is centered- -on L P G  fueled engines  it i s  pe rmiss ib le  to 
i n c r e a s e  advance sl ightly- -on these  engines the S P  m a r k  can be s e t  sl ightly to the lef t  of 
c e n t e r  (facing f ront  of engine) when the light f l a shes .  When p roper  t iming i s  at tained, 
s e c u r e  magneto  flange capsc rews .  

SHIELDED MAGNRTO (FAIRBANKS-MORSE FM-XE1-2B44) 

The shielded type of magneto  c a n  be identified by the l a r g e  m e t a l  end cap and s c r e w  type t e r m i -  
nals.  These  magnetos  a r e  pre luhr icated dur ing assembly  and normal ly  r e q u i r e  no fu r the r  lubrication.  
After  each  500  h o u r s  of operat ion,  the end cap should be removed  and the condition of the contact 
points and ca rbon  b r u s h  should be checked. If the points a r e  d i r ty ,  c lean with l acquer  thinner and 
c o a r s e  cloth. If sl ightly pit ted,  d r e s s  with s m a l l  tungsten f i l e  o r  a fine stone. Badly pit ted contact  
points mus t  he  r ep laced .  Regap contacts  a f t e r  se rv ice  o r  replacement .  

The carbon b r u s h  in the end car, should b e  under s l ieht  o r e s s u r e  and should move f reelv  in i t s  - .  
holder.  Replace b r u s h  if unevenly o r  excess ively  worn. U s e  the following p rocedure  t o  replace  
b r e a k e r  contacts:  

1. To r e m o v e  b r e a k e r  a r m ,  r emove  b r e a k e r  a r m  t e r m i n a l  s c r e w  (which r e l e a s e s  coil ,  con- 
d e n s e r  and ground leads  and b r e a k e r  a r m  spr ing)  then remove snap ring on fulcrum pin 
and l i f t  b r e a k e r  a r m  off pin. Disca rd  old b r e a k e r  a r m .  

2. To remove  contact  suppor t  b racke t ,  remove two locking s c r e w s  (including lock and plate 
w a s h e r s )  then remove b r a c k e t  f r o m  bearing suppor t .  

3 .  R e v e r s e  p rocedure  to replace  contact  suppor t  and b r e a k e r  a r m .  Gap m u s t  be adjusted 
a f t e r  replacement .  

To  adjus t  contact  point gap u s e  the following procedure:  

1. Loosen the two locking s c r e w s  on contact  support .  

2. Inse r t  s c r e w d r i v e r  blade in  hor izonta l  s lo t  on suppor t  then shi f t  suppor t  (pivot blade 
between two s m a l l  b o s s e s )  unti l  p r o p e r  c l ea rance  of ,015"  (maximum opening) is m e a s u r e d  
between contacts .  Lock suppor t  in  place with two c a p s c r e w s  then recheck  c learance a f t e r  
suppor t  h a s  been secured .  

Magnetos a r e  t imed  to the engine in  the factory  and re t iming  should not be n e c e s s a r y  unless mag-  
neto has  been removed  f o r  reconditioning. Use the following p rocedure  f o r  init ial  t iming of the stand-  
a r d  type magneto t o  the engine. 

1. Uncover t iming sight hole on blower housing of engine.  Turn engine over  by hand until DC 
m a r k  on flywheel i s  cen te red  in sight hole. 

2. Turn  magneto  g e a r  i n  clockwise di rect ion (when facing gea r  end) until impulse  coupling 
t r ips- - loud c l ick  will be h e a r d .  After  coupling t r i p s ,  back up sl ightly ( t u r n  in  counterclock-  
wise d i rec t ion)  on g e a r  until i t  d r a g s  lightly and r e m a i n s  in s ta t ionary position. 

3 .  Place  new gasket  on flange then while holding g e a r  in t iming position attained in  Step 2,  
ca re fu l ly  guide magneto g e a r  into engagement with c a m  g e a r .  

4. After  secur ing  magneto to housing, t e s t  by turning flywheel in clockwise di rect ion until 
impulse  coupling t r i p s  (loud click)--DC m a r k  on  flywheel should be jus t  p a s t  center  m a r k  
in s igh t  hole.  



IGNITION TIMING-K482, K532 ENGINES 
On K482 and K 5 3 2  engines,  the  b r e a k e r  point a s s e m b l y  is mounted on the  governor .  The b r e a k e r  

rod r ides  on a  c a m  on the  governor  d r i v e  shaft .  The governor  i s  the re fo re  t imed  t o  the engine and 
m u s t  b e  r e t imed  if  i t  h a s  been removed f o r  any reason  ( s e e  Governor  Ins t ruct ions  in  Section 5 ) .  The  
governor  a l s o  incorpora tes  a n  automat ic  s p a r k  advance- re ta rd  mechan i sm.  R e t a r d  i s  8 '  BTDC while 
the  advance point i s  27' BTDC. The  advance s p a r k  point i s  m a r k e d  "SP" on the  flywheel of the  engine. 

U s e  the following p rocedure  t o  adjus t  b r e a k e r  point gap: 

1. Remove b r e a k e r  point cover .  
2 .  T u r n  engine over  unti l  b r e a k e r  points a r e  full  open- - measure  gap with f ee le r  gauge. Maxi- 

mum opening should be ,020" . Adjust  by loosening gap adjusting s c r e w  then i n s e r t  sc rew-  
d r i v e r  b lade in adjusting notch to shi f t  movable pla te  unti l  ,020"  maximum opening i s  
a t ta ined.  Retighten gap adjusting sc rew and rep lace  b r e a k e r  point cover  a f t e r  init ial  
adjus tment .  

3 .  Follow up with the  final o r  p rec i s ion  adjus tment  using a  t iming light. Final  adjus tment  
i s  m a d e  by shifting posit ion of g o v e r n o r - - r e f e r  t o  p rocedure  below. 

Severa l  d i f ferent  types  of t iming l ights a r e  available-- follow the m a n u f a c t u r e r ' s  ins t ruct ions  f o r  
the pa r t i cu la r  type of t iming l ight used.  The following p rocedure  can he  used with* timing l ights.  
Rotating the governor  advances  o r  r e t a r d s  the timing depending on which way the unit  i s  turned. 

1. If boot type lead i s  used,  remove hoot a t  # l  cyl inder  ( n e a r e s t  f lywheel)  then wrap one end 
of a  s h o r t  p iece  of f ine wire  around s p a r k  plug t e rmina l .  Reconnect boot to t e rmina l  s o  
that  f r e e  end of the wire  can p ro t rude  under the  boot.  (Step 1  appl ies  to timing l ights hav- 
ing a l l iga to r  c l ips .  ) 

2. Connect one of the t iming light l eads  to the wi re  prot ruding f r o m  under  the boot. 
3 .  Connect second t iming light lead to hot (ungrounded)  s ide  of ba t t e ry- - see  t iming light 

ins t ruc t ions  for  p r o p e r  ba;tery s i ze ,  wir-  connections,  e tc .  
4. Connect th i rd  t iming l ight  lead to common ground. 
5. Before  s t a r t i n g ,  ro ta te  engine unti l  ' -5P"  m a r k  i s  observed in  t iming sight hole--chalk 

marK the  l ine for e a s y  reading. 
6 .  S t a r t  engine and operate  a t  1200 R P M  o r  above. Aim timing l ight into s ight  hole--light 

should f l a s h  jus t  a s  "SP" m a r k  i s  cen te red  in  s ight  hole.  If l ight f l a shes  before  m a r k  i s  
cen te red ,  t iming i s  overadvanced. If light f l a shes  a f t e r  m a r k  i s  cen te red ,  t iming i s  
r e t a r d e d .  

7 .  To ad jus t ,  loosen (do not r emove)  governor  flange mounting c a p s c r e w s  and shift  o r  ro ta te  
unti l  t iming m a r k  i s  exactly cen te red  a s  light f l a shes .  Retighten flange mounting s c r e w s  
a f t e r  exac t  t iming i s  achieved.  
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ELECTRICAL SYSTEMS 
Two b a s i c  types  of ha t t e ry  e l e c t r i c a l  s y s t e m s  a r e  used  on the 2 cyl inder  engine .  The m a j o r  

components  of the conventional s y s t e m  includes  a D. C. g e n e r a t o r ,  a  s t a r t ing  m o t o r  and a voltage- 
c u r r e n t  regula tor .  The o the r  s y s t e m ,  t h e  Flywheel Al t e rna to r  s y s t e m  includes  a pe rmanen t  magnet  
r ing ,  the a l t e r n a t o r  s t a t o r  and a r ec t i f i e r- regu la to r .  A 12 volt s t o r a g e  ba t t e ry  i s  u sed  with both types 
of s y s t e m s .  An e l e c t r i c a l  s y s t e m  usually cons i s t s  of a charging c i r c u i t  and a c rank ing  c i rcui t .  The 
m a j o r  components of e a c h  c i r c u i t  a r e  l i s t ed  i n  the fallowing c h a r t  under  the bas i c  type  of e l ec t r i ca l  
s y s t e m s .  

CHARGING CIRCUIT 

1. Ba t t e ry  - 12 volt  
2.  Vo l t age- Cur ren t  Regula tor  
3. D. C. G e n e r a t o r  

CRANKING CIRCUIT 

I .  S tar t ing  Motor  (Bendix Type) 

CHARGING CIRCUIT 

1. Ba t t e ry  - 12 volt 
2. Rec t i f i e r- Regu la to r  
3. A l t e rna to r  

CRANKING CIRCUIT 

1. Star t ing  Motor (Bendix  Type) 

BATTERY 

Storage  b a t t e r i e s  used with Kohler Engines  a r e  usually of the lead- acid  type.  Most  a r e  12 volt 
ba t t e r i e s- - 6  volt  b a t t e r i e s  a r e  used on s o m e  appl ica t ions .  Lead i s  used i n  the cons t ruc t ion  of the cell-  
p l a t e s  and su l fu r i c  ac id  s e r v e s  a s  the e l ec t ro ly te .  "Wet" b a t t e r i e s  a r e  f i l led  with e l ec t ro ly te  and a r e  
s to red  r eady  t o  u s e  if s a t i s f ac to ry  cha rge  h a s  been  maintained.  With " dry charged"  b a t t e r i e s ,  the 
p la t e s  a r e  charged bu t  a n  e l ec t ro ly te  of speci f ic  g r a d e  m u s t  he  added jus t  be fo re  us ing.  Both types 
function in the s a m e  g e n e r a l  way. 

The typical  12 vol t  ba t t e ry  h a s  a h a r d  rubber  c a s e  with s i x  individual c o m p a r t m e n t s  o r  ce l l s .  
E a c h  c e l l  contains a speci f ic  number  of s e t s  of negative and posi t ive  p la tes .  Genera l ly ,  the g r e a t e r  the 
number  of p l a t e s  p e r  c e l l ,  the h igher  the a m p e r e- h o u r  ra t ing  of the ba t t e ry .  All  p l a t e s  of l ike cha rge  
a r e  in terconnected s o  that  the accumulat ive  c h a r g e s  a r e  p r e s e n t  a t  the posit ive and negative t e r m i n a l s  
of the ba t t e ry .  All  Kohler  Engines  u s e  negative ground s y s t e m s .  With th is  s y s t e m ,  the negative ( - )  
t e r m i n a l  of the h a t t e r y  is connected i n  common ground to the engine  while the  pos i t ive  (t) t e rmina l  i s  
the " live" te rmina l .  When disconnecting ba t t e ry  a lways  r e m o v e  ground ( - )  t e r m i n a l  f i r s t .  

Voltage Test:  With a b a t t e r y  in good condit ion,  each  ce l l  con t r ibu tes  approx ima te ly  1.95 to 2.08 volts .  
If l e s s  than 0. 05 volt  d i f ference  is noted between the h ighes t  and lowest  c e l l s ,  the b a t t e r y  m a y  be 
r echa rged .  If the d i f f e rence  i s  m o r e  than . 0 5  vol ts ,  t h i s  could indicate  a c racked  p la t e  o r  o ther  
damage  which could c a l l  fo r  r ep lacement  of the  ha t t e ry .  

Specific Gravi ty  T e s t :  As  a ha t t e ry  d i s c h a r g e s  and the ene rgy  i s  not replenished,  su l fu r i c  ac id  i s  
chemical ly  withdrawn f r o m  the e l ec t ro ly te  and lead sulfate depos i t s  continue to build up on the p la tes .  
This  r e s u l t s  in a diminishing speci f ic  g rav i ty  of the e l ec t ro ly te .  If the speci f ic  g rav i ty  d rops  below 
1.240,  the ha t t e ry  m u s t  he  r echa rged .  In fully cha rged  condit ion,  the speci f ic  g rav i ty  will be in the 
1 .260 - 1.280 range.  Some b a t t e r i e s  a r e  des igned speci f ica l ly  f o r  use  i n  t rop ica l  zones- - these  have a 
lower  speci f ic  g rav i ty  than other  b a t t e r i e s .  Hydrometer  r ead ings  m u s t  be  c o r r e c t  f o r  var ia t ion  in 
t e m p e r a t u r e  of e l ec t ro ly te .  Add , 0 0 4  to the reading f o r  e v e r y  10' above 80 "  F. a n d  s u b t r a c t  .004 f o r  
e v e r y  10 "  below 80"  F. 

A s  a ba t t e ry  i s  r e c h a r g e d ,  a r e v e r s e  chemica l  r eac t ion  takes  p lace  which c a u s e s  the lead sulfate 
deposi ts  to be changed back to l e a d ,  l ead  dioxide and su l fu r i c  ac id .  In ef fec t ,  th is  r e v e r s e s  the d i s -  
cha rge  r eac t ion  and r e s t o r e s  m a t e r i a l s  to ac t ive  condition. If su l fa te  deposi ts  become  too g r e a t  o r  if 
the l eve l  of the e l ec t ro ly te  i s  not mainta ined above the l eve l  of the  p la t e s ,  the b a t t e r y  m a y  be p e r m a -  
nently damaged. 

Safe ty  P recau t ion :  Adequate venti lat ion m u s t  be  provided when ba t t e r i e s  a r e  being r echa rged .  Also  
s p a r k s ,  open f l a m e s  and smoking should b e  avoided s ince  hydrogen gas  i s  produced which, if ignited,  
can  cause  a n  in t e rna l  explosion that  can  s h a t t e r  the ba t t e ry .  Th i s  gas  is produced i n  quanti ty only 
while the ba t t e ry  r e c e i v e s  high r a t e  of c h a r g e  but can  l inge r  f o r  s e v e r a l  hours  in a poor ly  venti lated 
a r e a .  



Serv ice :  T o  mainta in  b a t t e r y  in top condit ion,  pe fo rm the following s e r v i c e s  a t  f r equen t  in tervals :  

1. Regu la r ly  check  l eve l  of e lec t ro lyte- - add wa te r  as n e c e s s a r y  to mainta in  l eve l  above 
pla tes- -do not overf i l l  a s  th is  can  cause  poor  p e r f o r m a n c e  o r  e a r l y  f a i tu re  due to l o s s  of 
e l ec t ro ly te .  

2 .  Keep t e r m i n a l s  and top of b a t t e r y  c lean.  Wash  with baking soda and r i n s e  with c l e a r  
wa te r .  Do not al low soda solution to e n t e r  ce l l s .  

3 .  Check o the r  e l e c t r i c a l  components if b a t t e r y  r epea ted ly  becomes  d i scha rged .  

VOLTAGE REGULATOR 

The cu r ren t- vo l t age  r egu la to r  i s  automat ic  in i t s  con t ro l  of c u r r e n t  and voltage to bat tery .  A 
grounding s t r a p  is u s e d  t o  connect c a s e  of voltage r egu la to r  in common ground with engine.  If th is  
b e c o m e s  loose  a n d  m a k e s  poor e l e c t r i c a l  connection,  poor  regula t ion can r e su l t .  Make s u r e  regula tor  
i s  p r o p e r l y  grounded a t  a l l  t imes .  Many c a s e s  of r egu la to r  t roub le  can  be  e l iminated  by a s imple  
cleaning of the contact  points plus poss ib le  r ead jus tmen t .  The f l a t  point a lways  develops a sl ight  
cavi ty  and i s  the point tha t  r e q u i r e s  m o s t  at tention.  It i s  not n e c e s s a r y  to have a pe r fec t ly  f l a t  su r face  
on th i s  point, hu t  cleaning the s u r f a c e  down to pure  me ta l  with a fine cut r i f f e l  f i l e  will i n su re  long 
pe r iods  of s e r v i c e .  The fi le should not be  al lowed to become  g r e a s y  and should not be used on o the r  
m e t a l s .  Af te r  f i l ing ,  wipe points with l in t l e s s  cloth,  s a t u r a t e d  i n  ca rbon  t e t r ach lo r ide  to insu re  c l ean  
s u r f a c e s .  The f l a t  point  i s  in the a r m a t u r e .  Clean by loosening the upper  contact  suppor t  and moving 
i t  to one s ide .  CAUTION: NEVER USE EMERY CLOTH OR SANDPAPER TO CLEAN CONTACT 
POINTS. 

Run engine f o r  a t  l e a s t  20 minutes  be fo re  making voltage ad jus tmen t s  a s  th is  will al low t empera-  
tu re  of r egu la to r  t o  s t ab i l i ze .  U s e  s a m e  ba t t e ry  and g e n e r a t o r  tha t  will be  used on engine fo r  c o r r e c t  
se t t ings .  

COVER 7 CURRENT-VOLTAGE 

CUT-OUT RELAY - SHOCK 
MOUNTING 

/ -GENERATOR ARMATURE (A )  GENERATOR F I E L D  
( F )  TERMINAL TERMINAL (NOT SHOWN- 

ON UNDERSIDE) 

I I 
FIGURE 7-1 -- TYPICAL TWO UNIT  TYPE VOLTAGE REGULATOR 



Cutout Relay Unit: This  r equ i res  th ree  checks and adjus tments :  a i r  gap,  point opening and closing 
voltage. The a i r  gap and point opening adjus tments  m u s t  be made  with the bat tery  disconnected!  

ARMATURE STOP 
(Bend t o  a d j u s t  

ARMATURE (Raise o r  lower 
t o  a d j u s t  a i r  gap) 
AIR GAP (Armature 
t o  co re )  .020" 

FIGURE 7-2 -- CUTOUT RELAY ADJUSTMENTS 

1. Ai r  Gap: P l a c e  f ingers  on the a r m a t u r e  d i rec t ly  above the co re  and p r e s s  a r m a t u r e  down 
unti l  the points just  c lose ,  then m e a s u r e  the a i r  gap between the a r m a t u r e  and the cen te r  
of the c o r e .  Gap should be .020". Adjust  by ra i s ing  o r  lowering a r m a t u r e  a t  i t s  hlnge 
mounting. Retighten s c r e w s  a f t e r  adjus tment .  

AIR GAP .075" (Measured between 
Armature and Core w i t h  po in t s  touching)  

UPPER CONTACT SUPPORT 

screw i n  t o  

ADJUSTING SCREWS 
(Loosen and s h i f t  support  
t o  a d j u s t  a i r  gap) 

FIGURE 7-3 -- CURRENT-VOLTAGE ADJUSTMENTS 

2.  Point  Opening: Adjust  point opening by bending the a r m a t u r e  stop. Opening should be 
,020" . 

3 .  Closing Voltage: Adjust closing voltage by turning s c r e w  clockwise to inc rease  spr ing 
tension and voltage,  counterclockwise to d e c r e a s e  spr ing tension and closing voltage. Be 
s u r e  that  closing voltage adjus tment  i s  a t  l e a s t  0. 5 volt l e s s  than the c u r r e n t  voltage regu-  
l a t o r  unit  sett ing.  This  should be 12.8 volts.  

Current-Vol tage Regulator  Unit: This  r e q u i r e s  two inspections and adjus tments :  The a r m a t u r e  a i r  
gap and the voltage sett ing.  Disconnect ba t t e ry  before  making these  adjus tments .  

1. A r m a t u r e  Ai r  Gap: To check a i r  gap,  push the a r m a t u r e  down until contact  points a r e  
s t i l l  j u s t  touching, then m e a s u r e  a i r  gap. This  should be ,075". Adjust  by loosening con- 
tac t  mounting s c r e w s  and ra is ing o r  lowering the contact  b racke t  a s  required.  Be s u r e  
points a r e  lined up and s c r e w s  a r e  retightened a f t e r  adjus tment  and before  reset t ing voltage 
sett ing.  

2 .  Voltage Setting: Adjust  the voltage sett ing by turning adjusting screw-- clockwise  to 
7ncrease  the  voltage se t t ing and counterclockwise to d e c r e a s e  the voltage sett ing.  Af te r  
e a c h  ad jus tmen t ,  r ep lace  cover  and allow ample  running t ime  to again  stabil ize voltage and 
t e m p e r a t u r e  be fo re  rechecking the voltage setting. 

CAUTION: If adjus t ing s c r e w  i s  turned down (clockwise) beyond normal  range required for  adjus tment ,  
the spr ing suppor t  m a y  fa i l  t o  r e t u r n  when p r e s s u r e  i s  relieved. If this happens,  t u r n  s c r e w  counter-  
clockwise until enough c lea rance  develops between the s c r e w  head and spr ing support .  Then bend 
sp r ing  suppor t  upward careful ly  with a s m a l l  p l i e r s  until contact  i s  made with the s c r e w  head. The 
final  sett ing should a lways  be approached by increas ing spr ing tension.  In other  words ,  if setting i s  
too high, unit should b e  adjus ted below the required value then r a i s e d  t o  the exact  sett ing by increas ing 
spr ing tension.  Be s u r e  s c r e w  i s  exer t ing f o r c e  on hanger.  



GENERATOR 

Most of the g e n e r a t o r s  used on the K662 a r e  of the 3 b r u s h ,  shunt wound type DC genera to r s  f o r  
1 2  volt e l ec t r i ca l  s y s t e m s .  Some e a r l i e r  genera to r s  have hinged o i l e r  caps  and r e q u i r e  lubrication a t  
r egu la r  in te rva l s ,  although m o s t  have sea led  bear ings  which do  not r equ i re  r egu la r  servic ing.  On a l l  
g e n e r a t o r s ,  the b r u s h e s  and commuta to r  m u s t  be checked a t  speci f ic  in te rva l s .  Se rv ice  genera to r s  a t  
the in tervals  s ta ted in  the following s e r v i c e  s teps .  

Brushes  

Af te r  e a c h  500 h o u r s  of operat ion,  r emove  th ru  bolts and take off end f r a m e  to observe condition 
of b r u s h e s ,  s p r i n e s  and holders .  Replace b r u s h e s  if unevenly worn o r  if worn to l e s s  than 112 the i r  
or ig inal  length (n'w--about 1" long).  'Rep lace  spr ings  if co r roded  o r  if blued o r  d iscolored f rom exces-  
s ive  heat. B r u s h  a r m s  and b rushes  m u s t  move f reely  without tendency t o  bind o r  cock in holders .  

L I 

FIGURE 7-4 -- TYPICAL DC GENERATOR (K662) DISASSEMBLED VIEW 
Commutator  

Observe condition of the commutator  a t  the s a m e  t ime  the b rushes  a r e  se rv iced  (500 hours) .  If 
d i r t y ,  c lean with No. 00 Sandpaper.  Make s u r e  dust  i s  removed a f t e r  cleaning. If su r i ace  i s  grooved, 
rough o r  out of round,  remove a r m a t u r e  and place  in  lathe s o  that  commutator  can be turned down. 
Remove only enough m a t e r i a l  to make  commutator  smooth and round. After  r e su r fac ing ,  undercut the 
m i c a  insulation 1/32" deep. F in i sh  with No. 00 Sandpaper a f t e r  undercutting and blow out a l l  dust .  

Lubr icat ion 

On genera to r  having the hinged cap o i l e r s ,  add s e v e r a l  d rops  of SAE 20 weight oil  to both caps  
( a t  commutator  and d r ive  end f r a m e s )  a f t e r  e a c h  200 hours  of operation o r  e v e r y  four th  oil change 
per iod.  CAUTION: Do not add too much o i l  a s  this may  cause  overheating of the bear ing.  Add only a 
few drops  a t  e a c h  s e r v i c e  per iod.  

Belt  Tension 

Occasionally check condition of belt  and a l s o  check belt  tension.  Belt  should be adjusted s o  that  
i t  deflects about 1 /2"  when d e p r e s s e d  with f inger  a t  midpoint on upper  span. Too l i t t le  tension resu l t s  
in  belt  sl ippage and  rapid  wear  of the belt .  Excess ive  tension a l s o  c a u s e s  rapid  wear  and can damage 
genera to r  bear ings .  Loosen genera to r  mounting b racke t  and move generator  until p r o p e r  tension i s  
at tained. 
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FINISH WITH EDGES MUST BE 
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I ABOUT 1/32" 
I - 

FIGURE 7- 5 - -  UNDERCUTTING MICA ON COMMUTATOR 

STARTING MOTORS & DRIVES 
Starting m o t o r s  on these  engines u s e  e i the r  Bendix o r  Solenoid Shift type d r i v e s  t o  engage and 

disengage. Two dif ferent  types of Bendix d r ives  a r e  used.  One type (K482) locks  in  positive engage- 
ment  and fea tu res  a n  overrunning clutch device to protect  the motor  f r o m  overspeed.  On this type, the 
centrifugal action of the overrunning c lutch deact ivates  the locking pin and allows the Bendix dr ive  
pinion to r e t r a c t  in  conventional manner .  Operating pr inciples  of the m o t o r s  and d r i v e s  a r e  d iscussed 
fu r the r  in the following. 

Operation: C u r r e n t  f r o m  the bat tery  is di rected through field windings (co i l s )  and a l s o  t h r u  the a r m a -  
tu re  windings. This  s e t s  up a magnetic f ield around both windings which "buck" e a c h  other  causing the 
a r m a t u r e  to rota te .  With the solenoid shi f t  type d r ive ,  the d r ive  pinion i s  shifted in to  engagement with 
the ring f i r s t  then m a i n  contacts within the solenoid c lose  to s t a r t  the a r m a t u r e  turning. With Bendix 
d r ive ,  the dr ive  pinion moves  l a t e ra l ly  on a splined s leeve in to  engagement a s  the a r m a t u r e  s t a r t s  to 
ro ta te .  When the pinion but ts  aga ins t  a stop located a t  end of the a r m a t u r e  shaf t  (K662 Bendix s t a r t e r s ) ,  
i t  locks in posit ive engagement with the sha f t  to c rank  the engine. On K482 Bendix type s t a r t e r s ,  a 
spr ing loaded pin d rops  into a s lo t  in the a r m a t u r e  shaft  to lock  the pinion to sha f t  f o r  cranking. The 
shaft  and pinion r e m a i n  in posit ive engagement until the engine " f i res"  and a t ta ins  sufficient speed for  
the flywheel to begin overr id ing that  of the a r m a t u r e .  The K482 Bendix type and K662 solenoid shifted 
s t a r t e r s  include overrunning clutches which p e r m i t  the pinion t o  be momentar i ly  spun f a s t e r  than a r m a -  
t u r e  to p ro tec t  the m o t o r  f r o m  6verspeed.  On the K482, the spinning o r  centr i fugal  ac t ion fo rces  the 
locking pin out of the  sha f t  and allows the pinion to r e t r ac t .  On K662 type s t a r t e r s ,  the overrunning 
act ion throws the pinion out of engagement.  A s m a l l  ant i- dr i f t  spr ing holds the pinion i n  r e t r ac ted  
posit ion until the a r m a t u r e  coas t s  to a stop a f t e r  the s tar t ing c i r cu i t  i s  opened. 

I I I 1 
ARMATURE 

n DRIVE 

B E N D I X  TYPE I 
I 
I 

SOLENOID SHIFTED 
I 

FIGURE 7-6 -- TYPICAL STARTING DRIVE TYPES 



Precau t ions :  In the event  of a " fa lse  s t a r t "  (engine gets  up suff ic ient  speed  t o  d isengage s t a r t e r  but 
f a i l s  to continue running) ,  the engine m u s t  be  complete ly  s topped be fo re  ano the r  s t a r t i n g  a t t empt  i s  
made- - i f  the f lywheel  i s  s t i l l  ro ta t ing ,  the d r ive   ini ion and r ing g e a r  will  c l a s h  and a l m o s t  ce r t a in l y  
be  damaged.  

Also l l m i t  cranking (continuous) t o  a period of 10 seconds t o  prevent overheating of the s t a r t e r .  
I f  cranked fo r  10 seconds, s t a r t e r  should not be operated again f o r  60 seconds t o  allow time fo r  s u f f i  
c ient  coollng. 

Service :  Most  s t a r t e r s  a r e  p re- lubr i ca ted  dur ing a s s e m b l y  and do not r e q u i r e  f u r t h e r  lubr ica t ion until 
d i sas sembled  f o r  ove rhau l  o r  o the r  r e a s o n s .  Some e a r l i e r  mode l  s t a r t e r s  on the  K662 have hinged 
o i l e r  cups- - these  should  be  lub r i ca ted  e v e r y  300 h o u r s  with 8 - 10 d rops  of medium g r a d e  engine oil. 

The condition of b r u s h e s  and commuta to r  should b e  checked occas ional ly .  Replace  b rushes  tha t  
a r e  unevenly worn  o r  if  excess ive ly  worn. B r u s h e s  m u s t  s l ide  f r e e l y  in holders .  Replace  sp r ings  if 
d i sco lo red  (b lue)  f r o m  overheat ing.  If commuta to r  i s  d i r ty ,  c l ean  with c o a r s e  cloth.  If ex t r emely  
d i r t y ,  pol ish  with #OO sandpaper  o r  c o m m u t a t o r  stone--do not u s e  e m e r y  cloth.  If commuta to r  is 
grooved o r  m i c a  insula t ion i s  high, the a r m a t u r e  s h o u l d b e m o v e d  f o r  recondit ioning.  

FIGURE 7- 7 -- K662 STARTING MOTORS - EXPLODED VIEW 

Trouble  Analys is :  If s t a r t e r  f a i l s  t o  e n e r g i z e ,  f i r s t  check wir ing,  s t a r t ing  swi tch  o r  solenoid and con- 
F ~ t i o n  of ba t t e ry .  C l e a n  o r  r ep lace  badly co r roded  o r  d i r ty  con tac t s- - rep lace  w i r e s  if f r ayed  o r  
c racked .  Bypass  s t a r t  swi tch  o r  solenoid with jumper  wire-- if  s t a r t e r  c r a n k s  normal ly ,  replace  de fec  
t ive swi tch  o r  solenoid.  If s t a r t e r  tu rns  too  slowly and ba t t e ry  is i n  good condit ion,  check  f o r  d i r ty  
b r u s h e s  o r  commuta to r  and s - rv ice  if needed.  

If s t a r t e r  t u r n s  too slowly a f t e r  b r u s h e s  and commuta to r  a r e  checked,  r e m o v e  s t a r t e r  f r o m  
engine and check a r m a t u r e  fo r  binding. A r m a t u r e  should t u r n  freely-- if  not,  the c a u s e  could be  too 
l i t t l e  end play o r  i m p r o p e r l y  lub r i ca ted  o r  badly worn s l eeve  bea r ings .  

If s t a r t e r  sp ins  without engaging (appl ies  t o  Bendix type only),  the cause  m a y  be  a d i r ty  o r  
i m p r o p e r l y  lub r i ca ted  Bendix a s s e m b l y .  Do not dip d r ive  in c leaning solution a s  th is  could damage 
clutch.  B r u s h  solut ion on spl ine ,  wipe d r y  then apply d r y  s p r a y  type lubr icant .  Replace  Bendix 
a s s e m b l y  if  pinion o r  spl ined s l eeve  i s  damaged.  If the K482 type Bendix i s  moved into the extended 
o r  engaged posit ion while being c leaned,  i t  will lock in th is  posit ion--do not t r y  to f o r c e  i t  back into 
the r e t r a c t e d  posit ion.  K482 s t a r t e r  c a n  he  ins ta l led  on engine  with pinion in engaged o r  disengaged 
posit ion.  



Alignment: O n  K482 engines ,  a l ignment  of s t a r t e r  pinion to r ing gea r  i s  es tabl ished by the machined 
s u r f a c e  of s t a r t e r  mounting flange on the oil pan and th ru  spec ia l  (Al len head) mounting bolts.  To 
prevent  misal ignment  and g e a r  damage,  make s u r e  the s a m e  bol ts  a r e  used and that  they a r e  secure ly  
tightened a t  a l l  t imes .  

On K662 engines ,  the s t a r t e r  i s  suppor ted by b racke t s  a t  f ront  and r e a r .  The b racke t s ,  when 
p roper ly  installed and t ightened, provide  alignment of the d r i v e  pinion to r ing g e a r .  Make s u r e  these  
a r e  s e c u r e  a t  a l l  t i m e s  to prevent  gea r  damage. 

Drive pinion t o  ring gea r  backlash m u s t  be f rom .015 to .030H on K482 and .015 to .035" on 
K662 models.  To  m e a s u r e  th is ,  move d r ive  pinion into engagement  then check c lea rance  between the 
pinion tooth that  i s  solidly engaged between two teeth of r ing gea r .  Excess ive  backlash indicates gea r  
wear - - rep lace  d r i v e  pinion a n d l o r  r ing g e a r  in this event. 
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FIGURE 7-9 -- W I R I N G  DIAGRAMS -- K662 ELECTRICAL  SYSTEMS 



ALTERNATOR (CHARGING) SYSTEMS 
The  a l t e r n a t o r  s y s t e m  prr,vides e l ec t r i ca l  energy lo  c h a r g e  the  lballery and lo r  lighling or a r c e s -  

s o r y  c i r cu i t s .  Your engine  m a y  have e i the r  a  15 a m p  o r  a  30 a m p  s y s t e m- - t h e  type can be delermined 
by the  r e c l i l i e r - r e g u l a t o r  a s  shown ahove.  In addition to the solid s t a l e  r e c t i f i e r - r e g o l a l o r ,  which i s  
mounted external ly  on the  engine o r  on the equipment powered by !he, engine, the  s y s l e m  a l s o  includes 
an  a l t e r n a t o r - s l a l o r  and pe rmanen t  rnagnel r ing  inside the Slywheel. With the exceplion of the magnct  
ring which revolves  a round  the  s l a t o r ,  t h e s e  s y s t e m s  have no movinc  p a r l s  and a r e  l h e r c i o r e  virlually 
s e r v i c e  f r ee- - the  only r equ i red  s e r v i c e  i s  an  occas ional  check t o  m a k e  s u r e  Lhal a l l  e l ec t r i ca l  c o n n e c-  
t ions a r e  tight and thal  w i r e s  a r e  not f rayed o r  c racked .  R e f e r  t o  the  wiring d i a g r a m s  on the  following 
pages  f o r  connections.  While the function of the  two s y s l e m s  i s  has i ca l ly  the  s a m e ,  regulation di r fers  
which r e s u l t s  in differing precaut ions  for the  s y s t e m s- - c h e c k  t h e  precaut ions  per ta in ing l o  Lhe s y s t e m  
used on your  engine t o  avoid damaging charging s y s t e m  components .  

15 A M P  SYSTEM I 

KEEP FINS 
CLEAN 

RECTIFIER-REGULATOR 
MOUNTED ON ENGINE OR 
EQUIPMENT POWERED BY ENGINE 1 30 A M P  SYSTEM 

FIGURE 7- 10 -- RECTIFIER-REGULATOR I D E N T I F I E S  CHARGING SYSTEM 

PRECAUTIONS-15 A M P  SYSTEM 

1. Bat te ry  po la r i ty  m u s t  be c o r r e c t .  Negative ground s y s t e m s  a r e  used with Kohler Engines.  

2. P r e v e n t  a l t e r n a t o r  l eads  (AC) f r o m  touching o r  shor t ing .  This  could permanent ly  damage  
the  s t a t o r .  

3. Disconnect l eads  a t  r e c t i f i e r - r e g u l a t o r  be fo re  e l e c t r i c  weldtng is done on equipment in 
common ground with engine.  

4. Do not o p e r a t e  f o r  any length of t i m e  without a b a t t e r y  i n  the  s y s t e m .  

PRECAUTIONS-30 A M P  SYSTEM 

1. Bat te ry  polar i ty  m u s t  b e  co r rec t- - nega t ive  ( - )  b a t t e r y  t e r m i n a l  is connected t o  ground 

2 .  Rec t i f i e r- Regu la to r  m u s t  b e  i n  common ground with engine and ba t t e ry .  

3. Make s u r e  tha t  no  fuses ,  r e s i s t o r s  o r  w i r e s  s m a l l e r  than # I 0  AWG a r e  tn c o n n e c t ~ o n  f r o m  
b a t t e r y  t o  r e c t i f i e r .  

4. Disconnect w i r e  a t  t e r m i n a l  m a r k e d  "BATT. NEG. " if a r c  welding i s  done on equipment 
in common ground with engine.  

5. Disconnect b a t t e r y  t o  r egu la to r  lead when ba t t e ry  i s  being recharged.  

6.  DO NOT o p e r a t e  engine with ba t t e ry  disconnected f r o m  Al te rna to r  Sys tem.  

7. Make s u r e  AC leads  a r e  prevented f r o m  being grounded a t  a l l  t i m e s .  



REGULATOR 

Low Oil Pressure - 
Indicating Lamp 5 

FIGURE 7-11 -- WIRING DIAGRAM --  30 AMP ALTERNATOR SYSTEM WITH OIL PRESSURE INDICATOR AND SWITCH 

TROUBLE ANALYSIS - 30 AMP ALTERNATOR SYSTEM 

CONDITION 

NO OUTPUT 

NO CHARGE 
(When load  
app l i ed  t o  
b a t t e r y )  

FULL CHARGE - 
NO REGULATION 

POSSIBLE FAULT 

A. Fau l t y  windings i n  s t a t o r  

B. De fec t i ve  d iode(s)  i n  
r e c t i f i e r  

A. Fau l t y  r e g u l a t o r  w ind ing  

A. Fau l t y  r e g u l a t o r  winding 

8.  Defec t i ve  r e g u l a t o r  

TEST AND CORRECTIVE ACTION 

A. Remove f o u r  i n p u t  leads  from R e c t i f i e r  - 
Regulator .  Check res i s t ance  on RX1 sca le  
of Ohmmeter. Replace s t a t o r  i f  readings n o t  
a t  t e s t  values. Test  w i t h  engine stopped 
Tes t  1  - Connect Ohmmeter leads t o  2 r ed  
leads- about  2.0 ohms res is tance  s h o r n  be 
m. 
Test  2 - Connect Ohmmeter leads t o  2 b lack  
leads- about g ohms should be n o t e d .  - 

B. Wi th  engine stopped, connect leads o f  f l a sh-  
l i g h t  type c o n t i n u i t y  t e s t e r  between BAT-NEG 
and one o f  the  AC te rm ina l s  then reverse 
these leads-- lamp should t u r n  ON one way and 
OFF the  o ther .  Repeat procedure on the  o the r  - 
AC te rm ina l .  I f  lamp i n d i c a t i o n  i s  the  same 
both ways, d iode i s  f a u l t y .  

A. Remove r e d  lead  f r om " REG."  te rmina l  on 
R e c t i f i e r  - Regulator .  S t a r t  engine and 
operate a t  f u l l  speed. With r egu la to r  wind- 
i n g  disconnected, a l t e r n a t o r  should charge 
a t  f u l l  ou tpu t .  Replace s t a t o r  if f u l l  out-  
p u t  of a t  l e a s t  30 amps i s  n o t  a t t a i ned .  

A. Remove 2 r e d  leads from R e c t i f i e r  - Regula- 
t o r  -- connect these two leads together  then 
s t a r t  engine and operate a t  f u l l  speed. A  
maximum 4 amp charge shou ld  be noted if sta-  
t o r  i s  OK. 

B. If s t a t o r  checks out ,  t r o u b l e  i s  i n  r e g u l a t o r  
p o r t i o n  of R e c t i f i e r  - Regulator. Replace 
u n i t .  



REGULATOR 

A 

(Key Start) y 
CONDENSER 

1 I 
FIGURE 7-1 2 -- TYPICAL 3 0  AMP ALTERNATOR SYSTEM, WIRING DIAGRAM 

FIGURE 7-13 - - K662 30 AMP BATTERY CHARGING, WGNETO I G N I T I O N  SYSTEM 

7.11 



ALTERNATOR 
AKER 
NTS 

- - - 

- 
FIGURE 7-14 --  TYPICAL 1 5  AMP SYSTEM, W I R I N G  DIAGRAM 

I TEST A  -- Wi th  B+ cab le  connected, check B t  ( a t  
t e rm ina l  an r e c t i f i e r - r e g u l a t o r )  t o  
ground w i t h  DC Vo l tmeter .  I f  1 3 . 8 2 o l t s  
or h i o h e r .  o lace minimum l oad  o f  5 

TROUBLE SHOOTING - 15 AMP SYSTEM 
TEST WITH ENGINE RUNNING AT 3600 RPM - NO LOAD 

amps on b a t t e r y  t o  reduce vo l t age :  
A-1 --  I f  charge r a t e  increases. 

CONDITION: NO CHARGE TO BATTERY 

I A-2 -- If charge r a t e  does n o t  i n c r e a s e .  

POSSIBLE FAULTIREMEDY 

I - - - - - - - - - - - - - - TEST B  --  Unplug leads a t  r e c t i f i e r - r e g u l a t o r ,  
connect VOM (mu l t ime te r )  across AC 
leads,  check AC vo l tage:  

I 

. 

A-1 -- I n d i c a t e s  a l t e r n a t o r  system OK, b a t t e r y  was 
f u l l y  charged. 

A-2 -- Check f o r  de fec t i ve  s t a t o r  or r e c t i f i e r -  
-- % u l a t o ~ ( T ~ T L ! ) ~  - - - - - - I 

8-1 --  I f  l ess  than 28 v o l t s .  
8-2 -- I f  more than 28 v o l t s .  

CONDITION: BATTERY CONTINUOU~LY 
CHARGES AT HIGH RATE 

TEST C  -- Check B+ t o  ground w i t h  DC Vo l tmeter :  
C- l  - -  I f  over 14.7 v o l t s .  

'Turn l i g h t s  on i f  60 wat ts  or more or simulate Zood by pZacing a 2 . 5  ohn I00 wat t  r e s i s t o r  across 
bat te iy  terminots. 

B-1 --  Defec t ive  s t a t o r ,  replace w i t h  new assembly. 
8-2 -- Defec t ive  r e c t i f i e r - r e g u l a t o r ,  r ep lace  w i t h  

new u n i t .  

POSSIBLE FAULTIREMEDY 

C-1 -- R e c t i f i e r - r e q u l a t a r  no t  f u n c t i o n i n q  ~ r a ~ e r l y .  

C-2 --  if under 14.7 v o l t s .  

. .  . . 
Replace w i th-new u n i t .  

C-2 -- A l t e ~ n a t o ~  system OK. B a t t e r y  unable t o  
h o l d  charge. Check s p e c i f i c  g r a v i t y  o f  
b a t t e r y .  Replace if necessary.  



ENGINE -GENERAL SERVICES 
COOLING 

On engines  with the  s t andard  fo rced  a i r  cooling s y s t e m ,  rota t ion of the blades  o r  f ins  on the fly-  
wheel c a u s e s  cooling a i r  t o  be d rawn in through the rotating a i r  s c r e e n  where  i t  is f o r c e d  through the 
blower  housing and baffles pas t  the cooling f ins  on cyl inder  block and heads  where  i t  i s  f inally e jected 
a s  heated a i r  toward the  r e a r  of the engine. In a l l  appl ica t ions ,  r ec i rcu la t ion  of the heated a i r  m u s t  
be avoided- -make s u r e  a i r  heated by the engine cannot be d rawn back into the  a i r  intake.  

The rotating a i r  s c r e e n  and cooling f i n s  m u s t  be kept  c l ean  and  unobst ructed a t  a l l  t imes .  DO 
NOT operate  engine with blower  housing, baff les  o r  any o the r  cooling sh rouds  removed a s  this - 
r e s u l t  in  i m p r o p e r  c i rcula t ion p a s t  the cooling f ins  and overheating.  

Other  e x t e r n a l  s u r f a c e s  of a n  engine should a l s o  h e  kep t  f r e e  of oil and d i r t  accumulation.  This  
should be done not only f o r  safe ty  and appearance  but because  poor  cooling eff ic iency r e s u l t s  f r o m  
d i r t y  ex te rna l  s u r f a c e s  on engine and components.  

CYLINDER HEAD SERVICE 

After  e a c h  500 h o u r s  of operat ion,  the c y l i n d e r h e a d s  should be taken off the engine and se rv iced .  
Remove ca rbon  depos i t s  f r o m  combust ion chamber  i n  head. Sc rape  and r e m o v e  ca rbon  with a s h a r p  
piece  of wood--wood o r  s i m i l a r  m a t e r i a l  is suggested to avoid scra tching a luminum s u r f a c e s  of head. 
Always use  new cy l inder  head gaske t s ,  make  s u r e  head bol ts  a r e  tightened in  the  p r o p e r  sequence and 
t o  the torque value s ta ted in the Specification Section. Before  re ins ta l l ing the se rv iced  heads ,  check 
and ad jus t  valve- tappet c l ea rance  p e r  the following ins t ruct ions .  

VALVE -TAPPET CLEARANCE 

A f t e r  e a c h  500 h o u r s ,  check c l e a r a n c e  between the  valve  s t e m s  and  tappets.  The  engine m u s t  h e  
stopped and  cooled t o  n o r m a l  ambient  t e m p e r a t u r e s  t o  a c c u r a t e l y  gauge and adjus t  valve c lea rances .  
U s e  t he  following p r o c e d u r e  t o  adjust:  

1. T u r n  engine over  until p is ton i n  # I  cylinder ( c l o s e s t  to flywheel) i s  a t  Top Dead Center  on 
compress ion- - in  th is  posit ion,  both valves will b e  c losed  and c a m  will have no affect  on 
tappet.  

2. M e a s u r e  c l ea rance  between valve s t em and tappet with a f e e l e r  gauge. To  adjus t ,  t u r n  
adjus t ing s c r e w  on tappet in o r  out until p r o p e r  c l ea rance  is attained. 

CLEARANCE SPEC.  K482. K532 K662 - 
Intake valve - -  cold c lea rance  , 0 0 8  - ,010"  .006 - .008" 
Exhaus t  valve -- cold c lea rance  0 1 7  - . 0208 '  . 015  - ,017" 

3 .  Afte r  adjus t ing valve- tappet c l ea rance  on # 1  cy l inder ,  t u r n  engine over  unti l  #2 cyl inder  i s  
a t  TDC on c o m p r e s s i o n  and r e p e a t  adjus tment  on th is  cyl inder .  

4. Af te r  valves  a r e  in p r o p e r  adjus tment ,  posit ion new head gaskets  and re ins ta l l  cylinder 
heads .  Make s u r e  head bol ts  a r e  tightened in  the p r o p e r  sequence and t o  the torque value 
speci f ied  on page 14.3. 



CRANKCASE BREATHER SYSTEMS 

The b r e a t h e r  functions a s  a one-way valve to allow p r e s s u r e  t o  be expelled f r o m  the c rankcase  
and a l s o  to block o r  p reven t  a i r  f r o m  being drawn hack into the c rankcase .  A p r o p e r  functioning 
b r e a t h e r  s y s t e m  thus helps  mainta in  a s l ight  vacuum within the c rankcase .  

K482 and K532 mode l s  u s e  a c losed o r  posit ive type b r e a t h e r  sys tem.  A nonserviceable  b r e a t h e r  
valve is  p r e s s e d  into the  b r e a t h e r  housing which is  a s s e m b l e d  t o  the  governor.  If the  valve is faulty, 
r ep lace  breather- housing a s  a unit. A tube connects the  b r e a t h e r  t o  a i r  inlet  s ide  of the  ca rbure to r .  
The  flow of a i r  t o  the  c a r b u r e t o r  thus c r e a t e s  a vacuum on the  tube which pulls a i r  (and fumes)  f r o m  the  
c r a n k c a s e  t o  ma in ta in  vacuum. 

Most  K662 engines  use  the r e e d  type b r e a t h e r  a r r a n g e m e n t  a s  shown in  F igure  8-2. The b rea the r  
i s  located a t  the top of the gea r  housing on these  engines.  The components m u s t  be p roper ly  installed 
t o  function p roper ly .  The tabs  on the r e e d  s top m u s t  be adjus ted s o  that  they a r e  ,020"  above the f l a t  
su r face  of the reed (when the engine i s  not running).  The r e e d  a l lows a i r  to exit  f r o m  the c rankcase  
but blocks r e t u r n  of a i r .  The f i l ter  e l ement  should be se rv iced  occasionally s o  that  c rankcase  ventila- 
tion is  not blocked. A c losed s y s t e m  i s  a l s o  employed on the K662. The components of th is  sys tem 
a r e  the s a m e  a s  the s tandard sys tem except  f o r  a specia l  housing. A tube connects the housing to the 
a i r  inlet  s ide  of the c a r b u r e t o r  t o  mainta in  posit ive draw on b r e a t h e r  whenever the  engine i s  in operation.  

ENGINE STORAGE INSTRUCTIONS 

If engine i s  to be out of se rv ice  for  a considerable  length of t ime ,  the following s teps  a r e  r ecom-  
mended: 

1. Drain  oil  f r o m  c rankcase  while engine is s t i l l  hot and f lush with c l ean ,  l ight pil. Refill 
c rankcase .  

2. Drain  fuel  tank and c a r b u r e t o r .  

3. Remove,  c l ean  and replace  sed iment  bowl. 

4 .  Clean e x t e r i o r  of engine. 

5 .  Spread a l ight f i lm of oil ove r  any exposed s u r f a c e s  of engine subject  to co r ros ion .  

6 .  P o u r  tablespoon of oil into s p a r k  plug holes ,  c r a n k  engine slowly by hand and replace  
s p a r k  plugs .  Store  in  d r y  place .  



CRANKCASE VACUUM TEST 

The r e s u l t s  of a c r a n k c a s e  vacuum t e s t  can be very  use fu l  in  determining the genera l  condition 
of a n  engine. A negative p r e s s u r e  of specific value ( o r  vacuum) should be p r e s e n t  within the c rankcase  
when an engine i s  running a t  n o r m a l  operat ing speed and t e m p e r a t u r e .  Crankcase  vacuum reading 
should b e  taken with the  engine operat ing a t  3200 RPM ( o r  3600 R P M  on models  opera ted  a t  this speed) .  
Vacuum can b e  checked with a "U" tube w a t e r  manomete r  or with a vacuum gauge which can h e  inse r t ed  
tightly in  the  oil f i l l  bole. An engine in  good condition will  have  a c rankcase  vacuum reading no lower  
than  the  values  s t a t e d  in the  accompanying char t .  

T Y P E  BREATHER 

Reed Type B r e a t h e r  

Closed Brea the r  12" H 2 0  12" H 2 0  
- 

NOTE: Values shown i n  inches  of water  (HZO) column a s  r e a d  on water  manomete r  with engine operat -  - 
ing a t  3200 o r  3600 RPM. 

If vacuum i s  lower  than the  minimum values s ta ted,  this could be a t t r ibuted t o  s e v e r a l  d i f f e ren t  
f ac to r s .  The condition e a s i e s t  to r e m e d y  should be checked f i r s t .  

A .  Clogged Crankcase  B r e a t h e r :  Can  cause  low vacuum o r  posit ive p r e s s u r e s  t o  build up. An 
i m p r o p e r l y  a s sembled  and adjus ted reed  valve c a n  a l s o  cause  th is .  D i sassemble  b r e a t h e r ,  
thorouehlv c lean  then recheck  c rankcase  Dressure  a f t e r  se rv iced  b r e a t h e r  i s  re ins ta l led .  

B. Worn ] jamaged Oil Seals :  Oil leakage' is  usual ly  evident around worn o r  damaged oil 
s e a l s .  Replace  oil  s e a l s  and recheck  vacuum. 

C. Blowby, Leaky Valves: Can be the cause  of posit ive c rankcase  p r e s s u r e s .  These  condi- 
t ions c a n  h e  conf i rmed by taking compress ion  readings  on engine.  

Construction Deta i ls  - "U" Tube Manometer :  To cons t ruc t  wa te r  m a n o m e t e r ,  p roceed  a s  follows: 

(A)  P r o c u r e  length of c l e a r  p las t ic  tubing. Bend tube t o  f o r m  "U" and mount on board a s  
shown in  accompanying i l lus t ra t ion.  Make g radua l ,  r a t h e r  than s h a r p  bend in  tube. 

( B )  M e a s u r e  ins ide ,  s t r a igh t  sect ion of tube and m a r k  in  inc rements  f r o m  0 to 24 inches.  
( C )  P r o c u r e  c o r k  having outside d iamete r  which will be a snug fi t  in the oil  f i l l  hole. Dri l l  

hole in c e n t e r  of c o r k  to r ece ive  one end of tube. 
(D)  P o u r  wa te r  (colored for  e a s i e r  reading) into tube unti l  l eve l  r e a c h e s  the approximate  

halfway m a r k  on sca le .  

When using m a n o m e t e r ,  place c o r k  end into oil f i l l  hole (o the r  end open to a tmosphere )  and 
m e a s u r e  difference between columns.  If water  column i s  h igher  in  tube connected to engine, vacuum 
o r  negative p r e s s u r e  i s  indicated.  If the higher  column i s  on the a tmospher ic  s ide  of manomete r ,  
posit ive p r e s s u r e  i s  p resen t .  



COMPRESSION TEST 

The results of a compression check can be useful in determining if an engine is in good operating 
condition or if reconditioning is necessary. To check compression, remove spark plugs, insert com- 
pression gauge in spark plug hole, set the throttle and choke to the wide open position, insure that 
air intake and exhaust systems are not restricted, and motor the engine using the starting motor. Take 
several readings on both cylinders. A difference in pressure reading between cylinders in excess of 
15% or readings below 90 PSI can indicate the following: 

POSSIBLE CAUSE 

A .  Cylinder head gasket blown. 

B .  Cylinder head warped or loose. 

C. Piston rings worn - blowby occurring. 
D. Valves leaking. 

E. Excessive combustion deposits. 

REMEDY 

A .  Remove head, check for flatness, replace gasket, 
reinstall head, recheck compression. Locate 
cause of initial failure and rectify. 

8 .  Remove head, check for flatness, (see cylinder 
head service). Locate cause of initial failure 
and rectify. 

C. Recondition engine. 

D. Recondition valves and seats. 

E. Remove head and clean combustion deposits from 
combustion chamber. 



INSPECTION - DISASSEMBLY 
WORK AREA 

Before  s t a r t i n g  d i s a s s e m b l y  of a n  engine,  make s u r e  work a r e a  is i n  c lean,  neat  condition and 
that  adequate tools a r e  on hand. C e r t a i n  spec ia l  tools a r e  r equ i red  to sa t i s f ac to r i ly  ins t a l l  oil s e a l s ,  
"0" r ings ,  e t c .  ( R e f e r  to Special  Tool Section.  ) Good l ighting i s  a l s o  e s s e n t i a l  f o r  p r o p e r  inspection 
and recondit ioning.  Obse rve  a l l  r u l e s  of sa fe ty  when working on a n  engine.  Make s u r e  cleaning sol-  
vents and other  f l amab le  l iquids a r e  p r o p e r l y  identif ied and s t o r e d  i n  covered  con ta ine r s  safe ly  away 
f r o m  danger  of combust ion f r o m  open f l a m e s ,  s p a r k s ,  e t c .  The b e s t  protec t ion aga ins t  accidents  in 
a l l  s i tua t ions  is provided mainly  through the u s e  of good common sense .  

INSPECTION 

When d i sas sembl ing  a n  engine ,  ca re fu l l y  inspect  and note the physica l  appea rance  of each  of the 
components .  Often the appea rance  of p a r t s  will indicate opera t ion under  o ther  than ideal  conditions. 
In observing these  ind ica to r s ,  you m a y  be able  to suggest  improved  s e r v i c e  and opera t ing techniques 
which will r e s u l t  in prolonged engine s e r v i c e  l ife.  Some of the things to look f o r  a r e :  

1. Excess ive  sludge and v a r n i s h  format ion.  
2 .  Scor ing of the cyl inder  walls .  
3. Seve re  p is ton damage.  
4. Evidence of e x t e r n a l  oil leakage.  

These  a r e  jus t  a few of the m o r e  common indicators .  Numerous  o t h e r s  ex i s t  and a r e  obvious to 
the exper ienced mechanic .  Often the cause  will become apparen t  i n  view of the pa r t i cu la r  condition of 
the pa r t .  Always look f o r  these  s igns  when d i sas sembl ing  a n  engine p r i o r  to recondit ioning.  

Excess ive  Sludge: This  i s  a na tu ra l  by-product  of combustion and a s m a l l  accumulat ion i s  no rmal .  
Excess ive  sludge f o r m a t i o n  could indicate s e v e r a l  things.  The m o s t  common cause  i s  pe rhaps  too 
infrequent o i l  and oi l  f i l t e r  changes .  It can  a l s o  indicate opera t ion with improper  ignition t iming o r  
o v e r r i c h  c a r b u r e t o r  ad jus tmen t  or a poor ly  se rv iced  clogged a i r  c l eane r  which r e s t r i c t s  a i r  intake and 
a l s o  r e s u l t s  in a n  o v e r r i c h  mix tu re .  

Scor ing of the Cylinder Wall: Unburnt fuel  not only adds  to sludge format ion bu t  can ,  i n  s e v e r e  c a s e s ,  - 
cause  scuffing and sco r ing  of the cyl inder  walls .  A s  raw fuel  s e e p s  down the cyl inder  wal ls ,  i t  washes  
the n e c e s s a r y  lubr ica t ing oils  off the p is ton and cyl inder  wal ls  s o  tha t  the p is ton r ings  make me ta l  t o  
m e t a l  contact  with the wal ls .  Scor ing of the cyl inder  walls  c a n  a l s o  be  caused by local ized hot spots  
resul t ing  f r o m  blocked cooling fins o r  f r o m  inadequate o r  contaminated lubrication.  

Seve re  P i s ton  Damage:  Major  damage  t o  p is tons  and r ings  c a n  take  var ious  f o r m s .  The top of the 
p is ton ring m a y  be  burned  through o r  the top groove may be  excess ive ly  worn and the r ing  broken o r  
s tuck in the groove.  This  can  be  a t t r ibuted  to abnormal  combust ion.  If ignition t iming i s  overadvanced,  
ignition will occur  while the p is ton s t i l l  h a s  a long dis tance  to t r a v e l  on i t s  c o m p r e s s i o n  s t roke .  As  a 
r e s u l t ,  the combined h e a t  of compress ion  plus the hea t  of pre- igni ted  fuel  r a i s e s  t e m p e r a t u r e s  to 
values  comparab le  t o  tha t  of a n  acetylene  torch.  Th i s ,  of c o u r s e ,  a c t s  mainly  on the top land and top 
r ing of the piston and r e s u l t s  in e a r l y  f a i lu re .  

Evidence of E x t e r n a l  Oil Leakage: If excess ive  oil leakage i s  evident,  th is  m a y  indicate improper ly  
se rv iced  b r e a t h e r  s y s t e m s .  Normal ly ,  a n  engine ope ra te s  in ternal ly  a t  p r e s s u r e s  under  a tmospher i c  
o r ,  in o ther  words ,  with a negative c r a n k c a s e  p r e s s u r e .  If pos i t ive  p r e s s u r e s  build up within the 
c rankcase  f rom a clogged b r e a t h e r  o r  f r o m  pis ton blowby, o i l  will be forced out of a n  engine a t  oil 
s e a l s ,  gaske t s  or any o the r  avai lable  spot.  

DISSASSEMBLY PROCEDURE 

The following is intended a s  a guide t o  d i sas sembly  of s t a n d a r d  engine models .  The p rocedure  
will have to he  va r i ed  t o  fac i l i ta te  r e m o v a l  of spec ia l  equipment  o r  a c c e s s o r y  i t e m s  s u c h  a s  gas  fuel  
s y s t e m  components ,  c lu t ches ,  reduct ion g e a r s ,  e tc .  

P r i o r  t o  d i s a s s e m b l y ,  remove d r a i n  p lugs  and allow a m p l e  t i m e  fo r  complete  dra inage of fuel  
and lubr ica t ing oil. I t  i s  good p r a c t i c e  to d o  th i s  outside o r  a t  a location away f r o m  the work bench to 
keep th is  a r e a  i n  c l e a n  condition. If engine i s  d i r ty  ex te rna l ly ,  i t  should he s t e a m  cleaned o r  thoroughly 
cleaned in s o m e  o t h e r  m a n n e r  before  being moved to the work bench. Keep the work a r e a  i n  c leanes t  
poss ib le  condition a t  a l l  t i m e s .  



To prevent  unintentional s t a r t ing ,  d isconnect  bat tery  a n d / o r  s p a r k  plug l eads  before  doing any 
work on engine o r  equipment dr iven by engine. The following sequence i s  suggested for  complete d i s-  
a s s e m b l y  of the engine: 

1. A i r  C leaner :  Remove a i r  c l e a n e r ,  a d a p t e r s ,  backing p la tes ,  e tc .  f r o m  ca rbure to r .  

2 .  Carbure to r :  Disconnect fue l  l ines ,  b rea the r  tube,  choke and throt t le  linkage a t  ca rbure to r  
then remove  c a r b u r e t o r  f r o m  intake manifold.  

3 .  Air  Cooling Shroud: Remove rotating a i r  s c r e e n ,  cyl inder  baffles and blower housing. (If 
th is  has  not a l r e a d y  been done f o r  cleaning ex te rna l  s u r f a c e s  of engine. ) 

4. Ins t rument  Panel :  Disconnect l ine to oil p r e s s u r e  gauge, affix numbers  ( f o r  e a s e  in recon-  
n e c t i n g l a t e i ) a n d  disconnect  a l l  e l ec t r i ca l  l eads  then remove ins t rument  panel f rom g e a r  
housing. Other e l e c t r i c a l  components such a s  ignition coil ,  condense r ,  r ec t i f i e r- regu la to r  
c a n  a l s o  be removed a t  this t ime .  

5. E x t e r n a l  Units: Remove units such  a s  magneto,  d i s t r ibu to r  and governor  a t  this t ime. 

6 .  Manifolds: Disconnect intake and  exhaust  manifolds and remove f r o m  block. 

7 .  Fuel  Sys tem Components:  Remove fuel  f i l t e r  on i t s  b r a c k e t  and disconnect and remove fuel  
pump then complete  d i s a s s e m b l y  of any remaining external ly  mounted equipment. 



8 .  Flywheel:  The flywheel i s  keyed to and posit ioned on a  t ape r  on the c ranksha f t .  The fly-  
wheel re ta in ing nut m a y  be  s e c u r e d  with e i the r  a  ro l l  pin or  s e t s c r e w .  Loosen s e t s c r e w  
with Al len  head wrench o r  d r ive  ro l l  pin out with s m a l l  punch be fo re  a t tempt ing to remove 
re ta in ing nut. On s o m e  K482 eng ines ,  i t  will be n e c e s s a r y  to pa r t i a l ly  d i sas semble  Bendix 
be fo re  the  f lywheel can  be  removed.  Use the following p rocedure  to r e m o v e  flywheel: 

( A )  K482 ( e a r l y  models  only): Bendix a s s e m b l y  i s  pinned t o  the  s t a r t e r  shaft--drive pin 
out ,  r e m o v e  nut a t  end of s t a r t e r  shaf t  then s l ip  Bendix Assembly  off shaft .  

( B )  A f t e r  loosening s e t s c r e w  o r  removing ro l l  p in ,  block and p reven t  flywheel f rom turn-  
ing ( i n s e r t  board  between cooling f ins  an flywheel)  then r e m o v e  retaining nut. 

(C) Use pu l l e r  to r emove  flywheel f r o m  shaft--Do not "bump" to r e m o v e  a s  th is  m a y  
weaken o r  b r e a k  end of crankshaf t .  Remove key f r o m  keyway o n  crankshaf t .  

9.  A l t e rna to r- S ta to r :  On engines  s o  equipped, the a l t e r n a t o r- s t a t o r  can  be removed a f t e r  
f lywheel  is pulled.  Remove c a p s c r e w s  secur ing  s t a t o r  to g e a r  cover  and s l ip  s t a to r  off. 

GOVERNOR 
/ 

FIGURE 9-2 -- CROSS SECTIONAL VIEW, TYPICAL K662 



Cylinder Heads:  Remove s p a r k  plugs ,  then cyl inder  heads and gaske t s .  

Valve Mechanism:  Remove valve covers  then,  using a sp r ing  c o m p r e s s o r ,  remove t ape r  
locks ,  r o t a t o r s  (if used) ,  o r  sp r ing  r e t a i n e r s  and sp r ings .  Carefully s l ip  valves  out of 
guides.  Tappets  a r e  removed m o s t  eas i ly  a f t e r  camshaf t  and oil  pan have been removed. 

Gear  Cover :  Remove c a p s c r e w s  to block and g e a r  c o v e r ,  remove sh roud  mounting pla te  
( o r  b lower  housing suppor t )  f i r s t  then gea r  cover .  On the K662, r e m o v e  b rea the r  com- 
ponents f r o m  g e a r  cover .  F r o n t  oil  s e a l  will be removed along with g e a r  cover  on the 
K482 and K532--s l ide  s e a l  off crankshaf t  f i r s t  on K662. 

Camshaf t  G e a r :  Wedge piece of wood between c a m  g e a r  and c rank  g e a r  then remove cam-  
shaf t  re ta ining nut and washer .  Cam g e a r  i s  keyed t o  crankshaf t- - use  g e a r  pul ler  to 
r emove .  Remove key f r o m  keyway a f t e r  c a m  g e a r  i s  pulled. 

Cover P la te :  Remove c a p s c r e w s  secur ing  cover  p la te  to block and r e m o v e  cover  plate 

Camshaf t :  Rotate camshaf t  s o  that  tappets a r e  pushed away and will not in te r fe re  a s  shaf t  
i s  r emoved .  P u l l  camshaf t  out through f ront  end of block--carefully guide and support  
sha f t  unti l  complete ly  removed.  If unsupported,  i t  could fa l l  when c l e a r  of bushings and 
damage bushings  and journals .  Af te r  camshaf t  i s  r emoved ,  tappets  c a n  f a l l  inside crank-  
c a s e  when engine i s  t i l ted to r e m o v e  oil pan. To  p reven t  damage to tappets  o r  o ther  p a r t s ,  
t e m p o r a r i l y  run  a wi re  f r o m  adjusting nut on one tappet to the other- - do th is  to tappets on 
both cy l inders .  Also tag tappets s o  that  they can be re ins ta l led  ( i f  r eusab le )  in  s a m e  
cyl inder  dur ing reassembly .  

Oil P a n :  Ti l t  engine on i t s  s ide  to gain a c c e s s  to t h r u  bolts secur ing  pan t o  crankcase .  
Remove t h r u  bol ts  then,  being c a r e f u l  not to damage oil s c r e e n ,  r e m o v e  oil  pan. Tappets 
can now be removed working t h r u  inside of c rankcase .  

Oil Pump:  After  pan i s  removed,  disconnect oil s c r e e n  tube a t  body of o i l  pump. Sc reen  
m u s t  b e  r emoved  f r o m  pump a s  i t  would i n t e r f e r e w i t h  pump removal .  Remove capsc rews  
secur ing  pump to c rankcase  and pull pump out through f ron t  of engine. 

Connecting Rods-Pis tons:  Working through bottom of c rankcase ,  d isconnect  connecting rod 
c a p s c r e w s  and remove  rod caps .  Tag these  components # I  and #2 cylinder--do not mix.  
Careful ly  guide rod-pis ton a s s e m b l y  out through head s ide  of cyl inder  bore .  Tempora r i ly  
r e ins ta l l  rod  cap on piston- rod assembly .  

Crankshaf t  Gear :  Remove both snap r ings  (K482, K532) then u s e  g e a r  pu l l e r  t o  r emove  
c rank  g e a r  ( c r a n k  g e a r  i s  l ight p r e s s  fit on crankshaf t- - i t  may  b e  poss ib le  t o  p r y  c rank  
g e a r  off using two s c r e w d r i v e r s  with l a r g e  blades) .  Remove key f r o m  crankshaf t .  

Cra:lksh;lf t-Clisurc LJl.~tc. R c m u \ . e  capsLrea ,s  i t c ~ r i n q  closure p l ~ t c  t" c rankcase  ther. 
care tul ly  :ui<n cr ; lnks!~ai t -c losure  "late c~sscmhlv  o.>t  t l , rocrh t i le  r e a r  end of  the c rankcase  
- -a \ .o id  narnaying front bcshinp IK432. 1<3321 or b e a r i n r  on Yh62. Carefullv note n u m b e r  - - .  
and th ickness  of c l o s u r e  pla te  t o  c rankcase  gaskets--th;se a r e  used t o  cont i01 crankshaf t  
end play. Upon reassembly ,  u s e  new gaskets  of s a m e  s i z e  and in  s a m e  sequence a s  they 
w e r e  originally.  Engine is now d i sassembled  and ready  for  complete  inspect ion and recon-  
ditioning. 



ENGINE RECONDITIONING 
All  p a r t s  should be thoroughly c leaned- -dir ty  p a r t s  cannot be accura te ly  gauged o r  p roper ly  

inspected for  w e a r  o r  damage.  There  a r e  many c o m m e r c i a l  c l e a n e r s  available that  quickly remove 
g r e a s e ,  oil  and g r i m e  accumulat ion f r o m  engine pa r t s .  If such  a c l eaner  i s  used ,  make  s u r e  that  a l l  
t r a c e  of the c l eaner  i s  removed before  the  engine i s  r e a s s e m b l e d  and placed in  operation.  Even s m a l l  
amounts  of these  c l e a n e r s  quickly b r e a k  down the lubricating p r o p e r t i e s  of engine oils .  

CYLINDER BLOCK 

1. Inspection 

A .  Gasket  s u r f a c e s  - Check a l l  s u r f a c e s  to make s u r e  that  they a r e  f r e e  of gaske t  f r agments .  
S u r f a c e s 1 8 0  be f r e e  of deep s c r a t c h e s  o r  nicks.  

B. Bear ings ,  Races ,  T r a n s f e r  Sleeves  - On K482, K532 models ,  ca re fu l ly  inspect  s l eeve  type 
bea r ing  tha t  i s  p r e s s  f i t ted in block. On two s l e e v e  bea r ing  models ,  a l s o  inspect  s l eeve  
hea r ing  i n  c l o s u r e  pla te  a t  th is  s a m e  t ime.  On K662 models ,  check o i l  t r a n s f e r  s l eeves  
and  o u t e r  bea r ing  r a c e s .  If v i sua l  inspection of t h e s e  p a r t s  r evea l s  no evidence of scor ing,  
grooving o r  scuffing, check fu r the r  t o  s e e  if w e a r  i s  within l imi ts .  Do not r emove  p a r t s  
un less  r ep lacement  i s  necessa ry .  If crankshaf t  h a s  t o  b e  reground, unders ize  hear ings  
(K482, K532) and t r a n s f e r  s l eeves  (K662) will  have  t o  b e  used r e g a r d l e s s  of condition of old 
p a r t s .  Running c lea rance  of t r a n s f e r  s l eeves  on K662 i s  .000-.  0025". 

C. Bushings (Camshaf t )  - Check bushings f o r  s igns  of scuffing,  scor ing  and excess ive  wear .  
See  Clea rance  Section f o r  w e a r  l imi t s .  P r e c i s i o n  type bushings ,  which do not r equ i re  l ine 
r e a m i n g ,  a r e  available if r ep lacement  is necessa ry .  

D. Cyl inder  B o r e  - If badly s c o r e d ,  excess ively  worn  o r  t ape red  o r  out of round m o r e  than 
.005 ,  r ebor ing  i s  n e c e s s a r y .  Use a n  inside m i c r o m e t e r  to de te rmine  amount  of wear  (See 
F i t s  and Clea rance  Section). If cyl inder  bore  i s  not damaged and is within to le rances ,  
only l ight  deglazing may  be n e c e s s a r y .  

2 .  Reconditioning - Cylinder Block 

A.  Rebor ing P r o c e d u r e  - See Clea rance  Section f o r  o r ig ina l  cyl inder  b o r e  s i ze .  Use a n  
ins ide  m i c r o m e t e r  to m e a s u r e  w e a r  then se lec t  n e a r e s t  suitable o v e r s i z e  of e i ther  .010,  
, 0 2 0  o r  ,030" . Reboring to one of these  o v e r s i z e s  will allow usage of the available over-  
s i z e  pis ton and r ing a s s e m b l i e s .  While m o s t  c o m m e r c i a l  cylinder hones  c a n  be used with 
e i t h e r  por table  d r i l l s  o r  d r i l l  p r e s s e s ,  the u s e  of a low speed d r i l l  p r e s s  is p r e f e r r e d  a s  



i t  fac i l i ta tes  m o r e  a c c u r a t e  a l ignment  of the  b o r e  in  re la t ion t o  the  crankshaf t  c r o s s b o r e .  
Rebor ing i s  b e s t  accomplished a t  d r i l l  speed  of about 600 RPM. After  install ing c o a r s e  
s tones  in  hone, p r o c e e d  a s  follows: 

S T E P  1 - Lower  hone into b o r e  and a f t e r  center ing,  adjus t  s o  that  s tones  a r e  in  contact  
with walls.  D iese l  fuel  oil  o r  k e r o s e n e  c a n  be applied to the s tones  a s  a cutting- 
cooling agent .  

S T E P  2 - With the  lower  edge of e a c h  stone posit ioned even with the  lowest  edge of the b o r e ,  
s t a r t  d r i l l  and honing p r o c e s s .  Move hone up and down while rebor ing to prevent  
fo rmat ion  of cutting r idges .  Check s i z e  frequently.  

S T E P  3 - When bore  i s  within . 0025" of d e s i r e d  s i z e ,  r emove  c o a r s e  s tones  and replace  
with burnishing s tones .  Continue with burnishing s tones  unti l  within .0005" of 
d e s i r e d  s i ze  then use  f in i sh  s tones  and pol ish  to final  s i ze .  

CRANKSHAFT-CLOSURE PLATE (K482, K532)  
Some engines use  a ba l l  bea r ing  which is locked in  p lace  i n  the  c l o s u r e  pla te  and  on crankshaft .  

On t h e s e  engines,  i t  i s  not n e c e s s a r y  t o  s e p a r a t e  the  crankshaf t  f r o m  the  c l o s u r e  pla te  if the  bear ing 
t u r n s  eas i ly  and  no i se less ly  on  the  shaft .  Replacement  of the  bea r ing  is  not usually necessa ry .  T o  
recondition o r  r e p l a c e  bear ing,  r e m o v e  i n n e r  retaining ring then  p r e s s  crankshaf t  out of c losure  plate. 
T h e  bea r ing  will r e m a i n  on t h e  shaf t  and  can b e  p r e s s e d  off a f t e r  two  remaining snap r ings  a r e  removed, 
if t h i s  is necessa ry .  T o  c lean ba l l  bea r ings ,  swish in  cleaning solvent,  a l low t o  d r i p  d r y  (do not spin  
d r y  with a i r  hose ) ,  t h e n  re- o i l  with Light weight engine oil. 

CRANKSHAFT 

1. Keyways-Gears  - If keyways f o r  flywheel a r e  badly worn o r  chipped, r ep lacement  of the c rank-  
shaf t  m a y  b e  n e c e s s a r y .  

Crank  ins - Inspect  crankpins  f o r  s c o r e  m a r k s  o r  me ta l l i c  pickup. Slight s c o r e  m a r k s  c a n  be 2. + 
c eaned w ~ t h  c r o c u s  cloth soaked in  oil. If wear  l i m i t s ,  a s  s t a t ed  in C lea rance  Section a r e  
exceeded,  i t  will  be n e c e s s a r y  to e i the r  replace  c rankshaf t  o r  r eg r ind  the crankpin  unders ize .  
On K662 mode l s ,  .002" unders ize  bea r ings  a r e  avai lable  f o r  crankpins  worn ,002"  unders ize .  
T h e  appropr ia t e  unders ize  connecting rod (big end) on  K482 and  K532 o r  unders ize  bear ing on  K662 
m u s t  then b e  used t o  ach ieve  p r o p e r  running c learance.  



Replacement Ring S e t s :  S e r v i c e  type  r i n g  replacement s e t s  a r e  a v a i l a b l e  i n  t h e  s t a n d a r d  s i z e  p l u s  
.OIOM, .020" and ,030" o v e r s i z e  s e t s .  S e r v i c e  type  s e t s  are used when c y l i n d e r  i s  worn b u t  w i t h i n  
wear and out  of round l i m i t s  (wear l i m i t  ,005" o v e r s i z e ,  o u t  of  round l i m i t  .004"). Service s e t s  
u s u a l l y  inc lude  expanders  o r  o t h e r  arrangement t o  provide uniform p r e s s u r e  on r i n g  and b e t t e r  con- 
formi ty  t o  c y l i n d e r  w a l l  r e g a r d l e s s  o f  wear .  Cyl inder  bore must be deglazed before  s e r v i c e  r i n g  s e t s  
a r e  used.  Chrome p l a t e d  r i n g s ,  when used ,  should  be i n s t a l l e d  i n  t h e  top  groove. 

I 
I Install Bottom Prod. (Single) I Prod. (3 Piece) ; Service (4 Piece) 
I 
I 

Ring First I 

I 

BOTTOM I 
GROOVE j 

I I 

I 
I I I I 

I Prod. Type , Prod. Type Prod. Type , Service (3 Piece) 
I I I 

MIDDLE 
I 

I , 
Install Top 
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I I 
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TOP I Marking 
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I on Ring 

I 
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I 
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FIGURE 1 0- 7  - -  PRODUCTION AND SERVICE TYPE RINGS - INSTALLATION 
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EXPANDER 

O I L  CONTROL RING 

W r o n g  

SPIRAL R A I L  
INSTALLATION 

I I 
FIGURE 1 0- 8  -- INSTALLATION OF K662 O I L  CONTROL RING WITH SPIRAL R A I L  

PISTON - PISTON RINGS 

1. I f  the cylinder block does not need reboring and i f  the  old pis ton i s  within wear l imi ts  and f ree  of 
score o r  scuff marks, it may be reused. Do not reuse old  r ings ,  however. Oversize pistons and r ing 
s e t s  are avai lable  i n  ,010, ,020 and .03OU s i zes  f o r  use with rebored cyl inders .  ,003  oversize 
pistons are avai lable  and are used with the  standard s i z e  service  r ing se t .  

2 .  Remove old r i n g s  with ring expander  and c lean  up grooves .  

3 .  Before  install ing new r ings  on pis ton,  p lace  e a c h  r ing in  t u r n  in i t s  running a r e a  in  cylinder b o r e  
and check end c lea rance .  

4. Rings m u s t  be ins ta l led  according t o  mark ings  on r ings .  General ly  c o m p r e s s i o n  r ings  m u s t  be 
installed with groove o r  bevel  up when this i s  on inside d i a m e t e r  of ring. The chrome  plated 
r ing,  when used ,  m u s t  be installed in  the top groove. When the bevel is on outside of r ing,  
ins ta l l  in down posit ion o r  toward the pis ton sk i r t .  Refer  t o  F igure  10-7 f o r  typical  r ing types 
and ins ta l la t ion in  grooves .  Ring installat ion ins t ruct ions  a r e  a l s o  included with new ring s e t s  
e i the r  pr in ted on the ca r ton  o r  on a pr in ted shee t  included in  conta iner .  Follow ins t ruct ions  
carefully.  Use r ing  expander  to lns ta l l  r ings  and check s ide  c l ea rance  of e a c h  r ing a f t e r  ins ta l-  
lation.  Be c a r e f u l  not to overexpand r ings  when install ing on piston.  

PISTON - ROD ASSEMBLIES 

Normal ly  v e r y  l i t t le  w e a r  t akes  p lace  i n  the  pis ton boss- p i s ton  a r e a .  If the  o r ig ina l  piston and 
connecting rod  can b e  r e u s e d  a f t e r  reconditioning, the  pin wi l l  usually not have t o  b e  replaced.  

If the  pis ton b o s s  o r  connecting rod  s m a l l  end is worn  beyond l imi ts ,  u se  a n e w  pis ton- rod 
a s s e m b l y  r a t h e r  than  rework  the  old pis ton b o s s  and connecting rod. A new p i s ton  pin should h e  used 
when a new connecting rod i s  used with the  or ig inal  piston. 

After  checking pin, r o d  and pis ton b o s s  t o  m a k e  s u r e  p r o p e r  c l ea rances  a r e  available,  a s s e m b l e  
piston to rod  with pin (light in te r fe rence  t o  toose fit) and lock pin with n e w  r e t a i n e r s - - m a k e  s u r e  
r e t a i n e r s  a r e  fully engaged in  grooves .  



CONNECTING RODS 

1. Check bea r ing  a r e a  (big end)  f o r  excess ive  w e a r ,  s c o r e  m a r k s ,  running and s ide  c l ea rance .  
Replace  rod hea r ing  on K662 o r  rod on K482 and K532 if w o r n  beyond l imi t s  s ta ted.  

2. Slightly unders ize  rod bea r ings  ( .  002" l e s s  than s t andard)  a r e  avai lable  for  K662 engines when 
crankpin  w e a r  i s  modera te .  Connecting r o d s  .010" unders ize  a r e  avai lahle  for  the  K482 and 
K532. Connecting rod  hea r ings  .010  and .020M unders ize  a r e  avai lable  f o r  K662 for  use  with 
reground crankpin.  

VALVES - VALVE MECHANISM 

Careful ly  inspect  valve mechan i sm p a r t s .  Check valves and valve s e a t  a r e a  o r  i n s e r t s  for  
evidence of deep pit t ing,  c r a c k s  o r  d is tor t ion.  Check c lea rance  of valve s t e m s  in guide. 

Guides: If a guide i s  worn  beyond l i m i t s ,  i t  m u s t  be replaced.  A guide with ,010"  overs i ze  O.D. i s  
ava i l ab le  (K662 only) f o r  c a s e s  where  guide b o r e  in c rankcase  i s  damaged. The guide b o r e  m u s t  be 
r ehored  to accommoda te  the overs i ze  guide. Replacement  guides  m u s t  he  r e a m e d  to c o r r e c t  size.  

To remove ,  d r i v e  guides into valve c h a m b e r  and ca re fu l ly  b r e a k  prot ruding end until guide i s  
complete ly  removed.  Be ca re fu l  not t o  damage block when removing old guide. P r e s s  new guides to 
depth  s ta ted in  C l e a r a n c e  Section. Ream t o  p r o p e r  I. D. a f t e r  ins ta l la t ion.  

Valves and Valve Sea t s :  Consult p a r t s  manua l  f o r  c o r r e c t  valve numbers  when replacing valves. 
Some applications r e q u i r e  spec ia l  h a r d  faced  valves f o r  both intake and exhaust  valves.  Exhaust  
valves  a r e  a lways  h a r d  faced. Intake valve  s e a t s  a r e  machined into block on m o s t  K482 and K532 
models  although in take i n s e r t s  m a y  b e  used in c e r t a i n  applications.  Both intake a n d  exhaust s e a t  
i n s e r t s  a r e  used on the  K662. Exhaust  valves  s e a t  on spec ia l  ha rdened  i n s e r t s  on both models.  

If valve s e a t  i n s e r t  i s  badly worn, warped,  damaged o r  if seat ing s u r f a c e  i s  badly pit ted,  the 
i n s e r t  m u s t  h e  replaced.  The i n s e r t s  a r e  a tight p r e s s  fit in the cylinder head. A c o m m e r c i a l  valve 
s e a t  r emova l  tool i s  r ecommended  f o r  th is  job. Since i n s e r t  r emova l  c a u s e s  l o s s  of me ta l  in the 
i n s e r t  bore  a r e a  in  the head, use  only Kohler s e r v i c e  r ep lacement  i n s e r t s  which have knurled outer  
edges  to provide p r o p e r  re tent ion in the head. Make s u r e  s e r v i c e  i n s e r t s  a r e  p r o p e r l y  s t a r t ed  and 
p r e s s e d  into b o r e  to p reven t  cocking of the inse r t .  

F I G U R E  10-9 --  V A L V E ,  V A L V E  PORT D I M E N S I O N S  - 2 C Y L I N D E R  MODELS 



Seating s u r f a c e s  should be held a s  c lose  a s  poss ible  t o  1/32'!  width. Sea t s  worn t o  m o r e  than 
1/16" width m u s t  be reconditioned with 45" and 15" c u t t e r s  t o  obtain p r o p e r  width. Reground o r  new 
valves  m u s t  be lapped in t o  provide p r o p e r  fit. 

U s e  a hand valve g r inder  with suct ion cup for  f inal  lapping. Lightly coa t  valve face  with "fine" 
g rade  of grinding compound then ro ta te  valve on s e a t  with g r inder .  Continue grinding until smooth 
su r face  is obtained on s e a t  and on valve face .  

Valve Clea rance :  Valve c lea rance  m u s t  be checked a f t e r  r e su r fac ing  and lapping in. Ins ta l l  valves 
in guides,  ro ta te  c a m s h a f t  to posit ion where  c a m  bas  no e f fec t  on  tappet (TDC on compress ion  s t roke)  
--hold valve f i r m l y  on s e a t  and check c lea rance  between valve s t e m  and tappet (See Clearance Section).  
If c l ea rance  i s  insufficient,  adjus tment  will be necessa ry .  Loosen the adjus t ing s c r e w ,  t u r n  in  o r  out 
unti l  p r o p e r  c l ea rance  i s  a t ta ined.  See  Engine-General  Se rv ice  Section for  valve c lea rance  and ad jus t -  
ment  p rocedure .  

CYLINDER HEADS 

Blocked cooling f ins  often cause  local ized "hot spo t s u  which can resu l t  in "blown" cylinder head 
gaske t s .  If gasket  f a i l s  in  a r e a  surrounding one of the re ta ining c a p s c r e w s ,  high t empera tu re  combus-  
tion g a s e s  c a n  b u r n  away por t ions  of a luminum alloy head. If no evidence of th is  i s  found, head should 
be checked for  f l a tness .  A slightly warped head c a n  be r e s u r f a c e d  by s imply rubbing i t  on a piece of 
sandpaper  posit ioned on a f la t  su r face .  Carefully c l ean  ca rbon  deposi ts  f r o m  cylinder head if i t  i s  t o  
be reused- - use  p iece  of wood o r  s i m i l a r  sof t  m a t e r i a l  to s c r a p e  deposi ts .  Be ca re fu l  not t o  nick o r  
s c r a t c h  a luminum,  espec ia l ly  in gasket  s e a t  a r e a .  

RING GEAR (ELECTRIC START ONLY) 

Do not replace ring gears in  the  f i e l d .  Kohler will  no longer provide r ing gears as a serviceable 
part .  If a r ing gear i s  damaged, the  e n t i r e  flywheel will have t o  be replaced. Refer to  page 11.5, 
Step 10 f o r  flywheel replacement procedure. 



REASSEMBLY 
The following sequence i s  suggested for  reassembling engine a f t e r  components have been recon- 

ditioned and al l  sub- assembly work, such a s  reinstalling bear ings,  guides, bushings, e tc . ,  has  been 
completed. The procedure may be varied slightly to accommodate special equipment used on cer ta in  
engines. Also the procedure  var ies  i n  cer ta in  a r e a s  because of design differences between the various 
rnodels--these d i f fe rences  a r e  called out where the sequence i s  affected. 

STEP 1 - Tappets: Lightly coat outside of tappets with oil, then i n se r t  i n  tappet bore .  All four  tap- - 
pets  a r e  identical and a r e  therefore  interchangeable between intake and exhaust and between 
the cylinder banks if new tappets a r e  used. If old tappets a r e  used, instal l  in same position 
a s  removed (noted in Disassembly Section). 

STEP  2 - Camshaft:  Check to make s u r e  oil hole in camshaft s leeve bearing lines up with crankcase 
porting, lubricate  camshaft and bearings, then carefully guide camshaft through bearings 
(front  end f i r s t )  and into position in block. Install welch plug a t  r e a r  end of camshaft if this 
has  been removed. 

STEP 3 - Gear Cover Plate:  Position new gasket,  then install  gear  cover  plate and secure  to block a t  
four  points ( th ree  points on model K662 engines) around the camshaft opening. T h i s  p la te  
and gasket controls end play of camshaft which should be  in the ,003" t o  .024" range on a l l  
models.  If end play i s  b e a t e r  than this,  plate i s  ~ r o b a h l ~  worn excessively i n  camshaft con- 
tact  a r e a  and mus t  there fore  be replaced. Before installing, g r ea se  plate  around camshaft 
contact a r e a  t o  prevent se izure  during initial  s t a r t  up. 

STEP  4 - Crankshaft-Closure Plate: While some K482. K532 models use s leeve bear ings a t  both ends - 
of the crankshaft,  o ther  models have a sleeve hear ing a t  the f ront  and a bal l  bearing at  the 
r e a r  o r  c losure  plate end. On the models with the ball  bearing, the c losure  plate must  be 
assembled  to the crankshaft a s  pe r  instructions i n  the  Reconditioning Section before  the crank- 
shaf t  i s  installed in the block. On this type, the ball  bearing i s  locked i n  position and this 
controls crankshaft end play. If the retaining rings, grooves and bear ing a r e  in good shape, 
the end play should be  within l imits .  K662 engines use tapered ro l le r  bear ings and have oil 
t rans fe r  s leeves.  Crankshaft end play i s  controlled by thickness of the gaskets  used between 
the c losure  plate and block. The procedure for adjusting and checking crankshaft end play 
differs  between the K482 o r  K532 with s leeve bear ings and the model K662. The following 
assembly and end play checking procedure a s sumes  that the sleeve bearings, oil  t ransfer  
s leeves,  hear ing races  and bear ings have been p r e s sed  into the block o r  on the crankshaft 
per instructions in the Reconditioning Section. 



Crankshaf t  Installat ion and End P l a y  Adjustment 

K482--Two Sleeve Bear ing Type--End P l a y  ,004 ' '  t o  ,010 ' '  

1. S t a r t  with one white gasket  (next t o  block) then add one blue gasket  ( .005").  (Or use  s a m e  gasket  
combination and sequence a s  noted during d i sassembly  procedure .  ) 

2. Ins ta l l  c l o s u r e  pla te  and s e c u r e  with four  c a p s c r e w s  and lock washers .  Tighten capsc rews  to 
specified torque value.  Bump end of s h a f t  with soft  head h a m m e r  t o  make  s u r e  i t  i s  a l l  the way 
down. 

3 .  Mount dia l  indicator  a s  shown in F igure  11-2, s e t  d ia l  a t  z e r o  then place s c r e w  d r i v e r  blade 
between counterweight and hlock. P r y  crankshaf t  toward c l o s u r e  pla te  end and observe reading 
on dia l  indicator .  If end play i s  not in the ,004"  - ,010"  range ,  proceed with Step 4. 

4. Remove c losure  pla te  then add o r  sub t rac t  gaskets  to achieve p r o p e r  end play (use  .005",  .010" 
and ,020"  gaske t s  a s  r equ i red) .  Replace  c losure  pla te ,  torque c a p s c r e w s ,  and repea t  end play 
check. Ins ta l l  r e a r  oil  s e a l  a f t e r  end play is  co r rec ted .  

K662--End P lay  .0035" to .0055" 

1. S ta r t  with two white (. 007") gaske t s  then place s t ee l  sh im ,020". P lace  th ree  white (. 007") gas-  
ke t s  on top of s h i m .  N S :  Do not use  shim if  gasket  th ickness  on e i t h e r  s ide  i s  l e s s  than ,014" 
o r  if gasket  s t a c k  totals l e s s  than ,048"- - subst i tu te  ,020"  s i z e  paper  gasket  if shim cannot be 
used. 

2. Install  c l o s u r e  pla te  and s e c u r e  with capsc rews  and lock washers .  Tighten capsc rews  to speci-  
fied torque value. Bump end of c rankshaf t  to make s u r e  hea r ings  a r e  fully seated.  

3 .  Mount dia l  indicator  a s  shown in  F igure  11-2. Set  d ia l  a t  z e r o  then place s c r e w  d r i v e r  blade 
between counterweight and black.  P r y  crankshaf t  toward c losure  plate end and observe reading 
on dia l  indicator .  If end play i s  not within the . 0035" to ,0055" range ,  p roceed  with Step 4. 

4.  Remove c l o s u r e  pla te  then add o r  s u b t r a c t  gaskets  a s  n e c e s s a r y  to achieve p r o p e r  end play ( .005",  
.007",  ,010"  and .020" gaske t s  a re  avai lable) .  Replace c losure  pla te ,  torque capsc rews ,  and 
r e p e a t  end play check.  Ins ta l l  r e a r  oil  s e a l  in c losure  pla te  a f t e r  end play i s  co r rec ted .  



STEP 5 - Timing Gear  Installat ion: 

A .  Crank  Gear :  Inse r t  woodruff key in  keyway, block opposite end of crankshaf t  and p r e s s  o r  
d r i v e  g e a r  into posit ion on shaf t .  Use a b r a s s  d r i f t  f o r  driving.  On K 4 8 2  and K532  models ,  
ins ta l l  s n a p  ring in  groove to lock g e a r  on shaft. 

B. Oil P u m p  Gear :  Posi t ion oil  pump with g e a r  tee th  in  m e s h  with c rank  g e a r  then s e c u r e  
pump body t o  block. 

C. C a m  Gear :  T u r n  c rank  g e a r  unti l  tooth with punch m a r k  i s  in  12 o 'c lock  position a s  shown 
in  F i g u r e  11-3. Ins ta l l  woodruff key on camshaf t ,  ro ta t e  camshaf t  so  that  the two timing 
m a r k s  punched on adjacent  tee th  of c a m  g e a r  will s t r add le  single m a r k  on c r a n k  g e a r .  
After  m a r k s  a r e  a l igned,  ins ta l l  c a m  gear  and s e c u r e  with retaining nut--tighten nut to 
4 8 0  in. l b s .  torque value. When tightening nut, i n s e r t  s c r e w  d r i v e r  blade t h r u  holes in  cam 
g e a r  and wedge aga ins t  one of the  capsc rews  to p reven t  g e a r  f r o m  turning. 



S T E P  6 - P i s t o n ,  Connecting Rod Assembl ie s :  - 
A. P l a c e  flywheel loosely  on c ranksha f t  and t ip engine using flywheel a s  suppor t ing base .  

B. S e p a r a t e  r o d  caps  f r o m  a s s e m b l i e s  but be  ca re fu l  not to m i x  caps .  

C.  Lightly o i l  b e a r i n g s ,  c r a n k  pins ,  p is ton r i n g s ,  then ro ta te  r ings  s o  tha t  gaps  a r e  not i n  l ine .  
Use r ing  c o m p r e s s o r  to ins ta l l  p is ton a s s e m b l i e s  in to  cyl inder  b o r e .  Make s u r e  r a i s e d  
m a r k i n g s  on connecting r o d s  and caps  face  the f ron t  (f lywheel)  end.  Al so ,  if a r r o w  i s  
s t a m p e d  on top of K482 piston,  a r r o w  m u s t  face  d i r ec t ion  of c r a n k s h a f t  ro ta t ion  (c lockwise  
when fac ing flywheel) .  A r r o w  s tamping on e a r l y  mode l s  only. Gently push  pis ton into b o r e  
with h a m m e r  handle--do not pound into posit ion.  

S T E P  7 - Oil S c r e e n  and Oil P a n  Base :  Connect oil s c r e e n  o r  s t r a i n e r  to oil pump body. Thread oil 
tube into body then a s s e m b l e  c l ip  and s t r a i n e r  to tube.  Af ter  ins ta l l ine  s t r a i n e r ,  position new - . 
oil pan gaske t ,  p lace  dowel,  then s e c u r e  o i l  pan to b lock with o i l  pan c a p s c r e w s .  If pan baff le  
i s  u sed ,  pos i t ion  gaske t  o n  e a c h  s ide  of baffle. 

S T E P  8 - G e a r  Cover :  - 
K482: G r e a s e  s e a l  to make it s l ide  e a s i e r  then ins t a l l  new oi l  s e a l  in cover ,  posit ion new cover  
K532: gaske t  then ca re fu l ly  guide cover  ove r  shaft .  Gently work cover  when instal l ing to prevent  

damage  t o  the sea l .  Befo re  inse r t ing  c a p s c r e w s ,  posit ion the b lower  housing suppor t  then 
s e c u r e  c o v e r  and suppor t  t o  block with the  c a p s c r e w s .  When ins ta l l ing  g e a r  cover  on 
K482, K532 ,  m a k e  s u r e  tha t  t h e  two shoulder  s c r e w s  a r e  ins ta l led  i n  locat ions  shown 
above t o  a l ign  cover .  Misalignment will cause  s t a t o r  damage.  

11.4 
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FIGURE 11-7 -- K662 FRONT OIL SEhL INSTALLATION FIGURE 11-8 -- RIGHT AN0 WRONG WAY TO INSTALL 
FLYWHEEL KEY 

K662: Slide oil  s e a l  unit into position with seal  slot aligned with crank gear key.  P lace  new gas-  
ket on gear cover  then position cover.  Install blower housing support plate,  (plus starter 
or generator brackets when used)  then secure cover  e tc .  to block with cover  capscrews 
and lock washers .  

STEP 9 - Alternator Stator or Magneto Coil: On engines with alternator s y s t e m  o r  with flywheel mag-  - 
neto ienition. secure  stator rine o r  ienition coil  a s s e m b l v  to e e a r  cover .  Affix leads s o  that - - " , - 
they wi l l  b e  access ib le  after flywheel i s  installed. 

STEP 10 - Flywheel 

WARNING: Improper procedures for i n s t a l l a t i o n  o f  f lywheels  can lead t o  cracked flywheels and broken 
crankshaf t s .  Z"nis no t  on l y  r e s u l t s  i n  ex t ens i ve  dmnage t o  an engine b u t  presents  a ser ious  
t h r e a t  t o  t h e  s a f e t y  o f  persons c l o s e  t o  t he  engine. 

DO NOT appZy grease,  o i l ,  o r  m y  l ubr i can t  t o  t h e  t aper  o f  t he  crankshaf t  o r  hub o f  t h e  f l y -  
wheel, as  t h i s  wiZZ cause excess ive  s t r e s s  and pos s ib l e  cracking o f  t h e  flywheel whi le  
t i gh t en ing .  

DO NOT al low t h e  key t o  be pushed inward on t h e  keyway whi le  i n s t a l l i n g  t h e  flywheez. I f  t h e  
key r i d e s  up on t h e  rounded sur face  a t  t he  end o f  t h e  keyway a s  shown i n  Figure 8-16, it w i l l  
a c t  a s  a wedge and crack t h e  flywheel hub. 

DO NOT reuse  a f lywheel  i f  it has been dropped o r  damaged i n  any way. 

DO NOT use a s t e e l  bar o r  any o t h e r  o b j e c t  ( b e w e e n  t h e  flywheeZ f i n s )  t o  hoZd the  flywheel 
when t h e  f lywheel  n u t  i s  being torqued, as t h i s  p rac t i ce  could break o r  crack flywheel f i n s  

1. Make sure t he  f lywheel  hub and t ape r  o f  t he  I Rnl I PIN ~ I S F ~  nN I 
crankshaf t  a re  c lean,  d r y  and complete ly  f r e e  
o f  any l u b r i c a n t ,  be fo re  i n s t a l l i n g  f lywheel .  

2 .  P o s i t i o n  key p rope r l y  i n  keyway as shown i n  
F igure  11-8 and c a r e f u l l y  guide key s l o t  i n  
f l ywhee l  hub over  t he  key ( i f  generator  b e l t  
p u l l e y  i s  used, i n s t a l l  b e l t  be fo re  p l ac i ng  
f lywheel  on s h a f t ) .  

3.  I n s t a l l  l o c k  n u t  o r  r e t a i n i n g  n u t  and l o c k i n g  
tab. Hold f lywheel  w i t h  a s t r a p  wrench, and 
t i g h t e n  n u t  t o  i t s  proper torque value (115 
ft. l b s .  f o r  K482, K532 and K582 models and 
130 ft. l bs .  f o r  K662).  

4 .  Bend l o c k  tabs ( i f  used) over  f lywheel  nu t .  
D r i ve  r o l l  p i n  back i n t o  crankshaf t  (see 
F igure  11-9) o r  i n s t a l l  crank p i n  and l o c k  
i n  p o s i t i o n  w i t h  s e t  screw. 



S T E P  11 - Valve Mechanism:  S t a r t  with cyl inder  #1  and p roceed  a s  follows: - 
A. Posi t ion va lves ,  s p r i n g s ,  sp r ing  s e a t s ,  r e t a i n e r s  o r  r o t a t o r s  when used. C o m p r e s s  

sp r ings  with spr ing c o m p r e s s o r  and ins ta l l  t ape r  locks.  

B. T u r n  engine  until #1 pis ton i s  a t  TDC on c o m p r e s s i o n  s t roke  (both valves  c losed)  then adjus t  
valve  t o  tappet  c l e a r a n c e  on both intake and exhaust  valves.  Intake valve  c lea rance  i s  . 008" 
- .010" on a l l  models.  Exhaust valve c lea rance  i s  s e t  a t  .017" - .020" on K482 and K532 
a n d .  015" - .017" on K662. T h e s e  a r e  cold c l ea rances .  

C. After  replacing gasket  (s tud if previously  removed)  and cover  f o r  valve chamber ,  r epea t  
foregoing p rocedure  f o r  #2  cyl inder .  Use plain b r a s s  washer  and nut to s e c u r e  cover .  

S T E P  12 - Cylinder Heads:  Use new gaske t s ,  posit ion heads  and s e c u r e  with capsc rews- -make  s u r e  - 
w a s h e r s  a r e  used.  Tighten c a p s c r e w  in  the sequence and  t o  the torque values a s  s ta ted in  the 
Specif ica t ion Sect ion of this manual .  Ins ta l l  new s p a r k  plugs and t ighten t o  324 in. lbs .  
(27 i t .  l h s . )  torque value. 

S T E P  13 - Intake & Exhaus t  Manifolds: P l a c e  heavy f l a t  washer  o r  s p a c e r  on manifold where capsc rews  - 
a r e  used to s e c u r e  manifold and s ide  baffles.  P l a c e  intake and exhaust  manifolds and s e c u r e  
with c a p s c r e w  specif ica l ly  f o r  manifold. 

S T E P  14 - Crankcase  B r e a t h e r  (Reed Type K662): P l a c e  new gaske t  on b r e a t h e r  pad located on top of - g e a r  housing. Posi t ion r e e d  and r e e d  s top pla te  ( r a i s e d  edges  up o r  away f r o m  reed) .  C lea r-  
ance between r a i s e d  edges  of s top and reed  m u s t  be .02OV. Careful ly  bend t abs  to obtain 
p r o p e r  c l e a r a n c e .  Turn  holding nut a l l  the way down on stud to b r e a t h e r  r e e d  and stop plate 
f i rmly .  P l a c e  b r e a t h e r  body and cover  over  stud and s e c u r e  with a c o r n  nut. On engines 
with c losed b r e a t h e r  s y s t e m s ,  b r e a t h e r  components a r e  connected to o ther  s y s t e m s  such  a s  
c a r b u r e t o r .  



STEP 15 - Engine Sys tem Components: At th is  point in reassembly ,  components such as  governor ,  - 
fuel pump, c a r b u r e t o r ,  a i r  c leaner ,  oil f i l t e r ,  magnetos ,  e t c .  can be re ins ta l led on the 
engine with new gaskets  o r  e lements  where appl icable-- refer  t o  the appropr ia te  Service  
Section i n  this manual for installation and adjustment  instructions on this equipment. 

STEP 16 - Blower Housing, Baffles & Shrouds: - 
A .  Ins ta l l  lower baffles (support )  on K662 models.  (Support baffle has been installed with gear  

cover  on K482  and K532 rnodets. ) 

B. Install  b lower  housing. Note: On K662 engines with wire  m e s h  s c r e e n ,  ins ta l l  s c r e e n  on 
flywheel be fore  placing h z n g  in posit ion, On engines with rotating a i r  s c r e e n ,  install  
blower housing then s c r e e n  assembly .  Use s p a c e r s  between flywheel and s c r e e n  assembly 
to provide c lea rance  between s c r e e n  and housing. 

C. Install  Lower shrouds on both models  and s t a r t e r  shield on K 4 8 2  and K532 models.  



D. Install  upper  cyl inder  ba f f l e  (K482. K 5 3 2 )  then ins ta l l  cyl inder  head sh rouds  t o  complete 
installat ion of cooling baff les  and shrouds .  Note: On e a r l i e r  K482 models  m a k e  s u r e  new 
oil f i l ter  i s  in  p lace  be fo re  #2  sh roud  i s  installed.  

S T E P  17 - Ins t rument ,  Control  Pane l :  On engines s o  equipped, a t t ach  panel t o  bear ing housing. On - K662 mode l s ,  remove a c o r n  nut on b r e a t h e r ,  a t t ach  upper  b racke t  suppor ts  to stud then 
replace  a c o r n  nut. Refe r  to wiring d iagrams  ( s e e  Section 6 and 7 )  f o r  p roper  connections of 
e l e c t r i c a l  equipment.  Connect throt t le ,  choke, a m m e t e r  and oil p r e s s u r e  gauges.  

RUN-IN INSTRUCTIONS 
Refer  to appropr ia t e  Se rv ice  Section for adjus tment  p r o c e d u r e s  f o r  c a r b u r e t o r ,  governor ,  e t c .  

After init ial  ad jus tmen t ,  f i l l  engine to p r o p e r  oil level m a r k  with non-detergent type oil and run in  
under  load for  a  pe r iod  of about 5 hours .  Make final  ad jus tmen t s  a s  needed during this period. After  
the init ial  5 hour  run  in ,  stop engine ,  d ra in  the a i l  and ref i l l  with detergent  type A P I  Service  SC oil  of 
p r o p e r  weight. 



SPECIAL FUEL SYSTEMS 
PRECAUTIONS 

When p r o p e r l y  ins t a l l ed  and mainta ined,  a gas  fuel  s y s t e m  can  be  jus t  a s  s a f e  a s  any other  fuel 
sys t em.  While gas  and gasol ine  a r e  both highly volati le and f l ammable ,  gas  p r e s e n t s  a n  a d d i t ~ o n a l  
danger  i n  tha t  i t  i s  h e a v i e r  than a i r  and tends to se t t l e  i n  low a r e a s  w h e r e  even the  s l igh tes t  s p a r k  could 
ignite the gas .  B e c a u s e  of th is ,  e x t r a  p recau t ions  m u s t  b e  taken to i n s u r e  safe ty  when using gas  a s  a n  
engine fuel. The  following p recau t ions  a r e  offered not t o  d i s c o u r a g e  the  u s e  of  g a s  but r a t h e r  a s  
r e m i n d e r s  to e x e r c i s e  c a r e  in t h e  handllng of gas  fuel. While a d h e r e n c e  to f ede ra l ,  s t a t e  and local  
laws governing gas  s y s t e m s  l e s s e n s  the  potential  danger s ,  good common s e n s e  i s  the  final s a feguard  i n  
instal l ing,  handling o r  r epa i r ing  engines  with g a s  fuel s y s t e m s .  

Ins ta l la t ion  a n d  subsequent  r e p a i r  of gas  fuel s y s t e m s  m u s t  h e  done only by qual i f ied  gas  s y s t e m  
technic ians .  

Gas  m u s t  neve r  h e  used fo r  p r e s s u r e  tes t ing  of  new o r  r ebu i l t  g a s  equ ipment- - compressed  a i r  
wil l  do t h e  job safe ly .  

Never bleed gas  out of any p a r t  of a gas  s y s t e m  to check flow of gas  o r  when adjus t ing,  for 
example ,  g a s  r egu la to r s .  C o m p r e s s e d  a i r  should b e  used  for t h e s e  purposes .  

An engine with a gas  fue l  s y s t e m  m u s t  n e v e r  be  ins t a l l ed  o r  ope ra ted  i n  a poor ly  venti lated a r e a  
w h e r e  leakage of g a s  could endanger  the  sa fe ty  of  building occupants o r  p e r s o n s  in the  vicinity. 

GAS SYSTEMS 

Natura l  gas  and l iquef ied  pe t ro leum g a s  ( L P G )  s y s t e m s  a r e  used  on the two cyl inder  engines.  
These  s y s t e m s  r e q u i r e  spec ia l  equipment  including gas  c a r b u r e t o r s  ( o r  gasoline c a r b u r e t o r s  with gas  
a d a p t e r s )  and p r i m a r y  and secondary  r e g u l a t o r s .  In  some appl ica t ions ,  a 2- s t age  regula tor  i s  used- -  
th i s  provides  both p r i m a r y  and secondary  regulation.  

Na tu ra l  g a s ,  a s  suppl ied  f r o m  m a i n  t r a n s m i s s i o n  l ines ,  i s  normal ly  received a t  p r e s s u r e s  not 
g r e a t e r  than 50 pounds p e r  s q u a r e  inch ( p s i ) .  With LPG (butane  o r  propane o r  a mixture  of the two 
g a s e s )  the p r e s s u r e  m a y  go a s  high a s  180-200 p s i  depending on the  mix tu re  and the prevai l ing  t e m p e r a -  
t u r e s .  To  b e  used  b y  t h e  engine,  t h e  p r e s s u r e  m u s t  h e  r educed  t o  about 4 t o  6 ounces  p e r  s q u a r e  inch. 

The  fuel  supp l i e r  should i n s u r e  tha t  gas  p r e s s u r e  i s  sufficient  t o  ope ra te  the  p r i m a r y  regula tor .  
I f  p r e s s u r e  d rops  too low, t h e  r egu la to r  m a y  not function a t  a l l .  While p ropane  tends  t o  mainta in  s o m e  
vaporizing p r e s s u r e  e v e n  a t  t e m p e r a t u r e s  down t o  - 20"  F., butane  r e t u r n s  to liquid s t a t e  and offers  
l i t t le  o r  no vapor  p r e s s u r e  when t h e  t e m p e r a t u r e  d r o p s  t o  f r e e z i n g  o r  32 " F. F o r  th i s  r eason ,  fuel  
supp l i e r s  usually supply L P G  of  h ighe r  butane  content i n  hot wea the r  but wi l l  a l t e r  th i s  to a higher  p e r -  
cen tage  of propane dur ing  cold weather .  If t h i s  r a t io  i s  not changed, s t a r t ing  and opera t ing difficult ies 
m a y  b e  encountered i n  cold wea the r .  

Two d i f f e ren t  types  of LPG s y s t e m s  a r e  used. One s y s t e m ,  the  vapor  wi thdrawal  sys t em,  u t i l izes  
vapor  that  no rmal ly  f o r m s  in the  s p a c e  above the  Liquid fuel  i n  the  tank.  T o  allow f o r  expansion of t h e  
g a s  f r o m  Liquid to vapor ,  the  m a x i m u m  Liquid l eve l  is usually held  a t  about 80 o r  90 p e r  cent of t h e  to ta l  
capaci ty  of  the tank.  With th is  s y s t e m ,  the t e m p e r a t u r e  of the  a i r  surrounding the  tank m u s t  b e  high 
enough to sus t a in  adequa te  vapor iza t ion o f  the fuel. 

T h e  o t h e r  LPG s y s t e m  i s  the  liquid wi thdrawal  sys t em.  On th i s  type,  liquid fuel is d rawn  out of 
the  tank and in t roduced into a v a p o r i z e r  which i s  mounted s o  that  a i r  heated  by the  engine is used t o  
change the  liquid fuel in to  vapor .  The  usual  regula tory  equipment  m u s t  a l s o  b e  used  with th is  s y s t e m .  

Since the g a s  c a r b u r e t o r  r e c e i v e s  fuel  i n  vapor s t a t e ,  it does  not have to provide  f u r t h e r  vapor i-  
zation a s  does  a gasol ine  c a r b u r e t o r .  The g a s  c a r b u r e t o r  the re fo re  s e r v e s  only to control  the r a t i o  of 
gas  to a i r  under  varying load and speed condit ions.  T h e r e  a r e  two bas ic  types of g a s  c a r b u r e t o r s  used 
on Kohler two cyl inder  eng ines .  One type ut i l izes  the ventur i  and nozzle s y s t e m  while the o ther  type 
u s e s  a d iaphragm which i s  ac t ivated  by p r e s s u r e  d i f ferent ia l .  

in a ventur i  type c a r b u r e t o r ,  the g a s  nozzle i s  located  a t  the  point of g r e a t e s t  p r e s s u r e  d r o p  
inside the ventur i .  Th i s  c r e a t e s  a suct ion within that nozzle tha t  v a r i e s  with changing r a t e  of a i r  flow 
and c a u s e s  a g r e a t e r  volume of g a s  to be  m e t e r e d  a t  heav ie r  loads  and a lower  volume a t  l ighter  engine 
load. 
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FIGURE 12-1 -- COMBINATION GAS-GASOLINE SYSTEM, K662 

At idle speed ,  the velocity of a i r  through a c a r b u r e t o r  m a y  not be high enough to d raw sufficient 
fuel  to sus ta in  operation.  F o r  this r eason ,  some  c a r b u r e t o r s  have a n  idle l ine which c a r r i e s  a c e r t a i n  
amount  of fuel  f r o m  the secondary regula tor  t o  the a i r  intake s ide  of the c a r b u r e t o r  where i t  i s  in t ro-  
duced a t  the lower  id le  speeds .  When fue l  demand d rops  to a c e r t a i n  point, the regula tor  d iver ts  fuel  
f r o m  the m a i n  fuel  s y s t e m  into the idle fue l  sys tem.  On c a r b u r e t o r s  with this setup,  the idle mixture  
adjus tment  i s  m a d e  a t  the regula tor  r a t h e r  than a t  the c a r b u r e t o r .  

The throt t le  valve within the c a r b u r e t o r  regula tes  the r a t e  of a i r  flow through the ca rbure to r .  
When a n  engine i s  a t  top speed,  this valve is wide open and o f fe r s  l i t t le r e s t r i c t ion  to a i r  flow. Closing 
the throt t le  c a u s e s  a d e c r e a s e  in a i r  flow and lowers  engine speed and p o w e r .  A s  the valve c loses .  
p r e s s u r e  builds up behind the valve which reduces  p r e s s u r e  through the ventur i  and p a s t  the fuel  nozzle. 
The ra t io  of a i r  t o  fue l  i s  thus kept  f a i r ly  constant a t  varying speeds .  

The diaphragm type uses  a d iaphragm activated a i r- gas  valve to propor t ion the flow of a i r  and 
gas .  A mete r ing  valve i s  linked to the diaphragm,  therefore  the  g r e a t e r  the a i r  flow, the g r e a t e r  the 
valve opening and a corresponding i n c r e a s e  in  intake of gas .  Since the valve was opened only by a 
vacuum c r e a t e d  by passage  of a i r ,  i t  c loses  completely when the  engine is stopped. 

On engines with the gasoline c a r b u r e t o r ,  a n  adap te r  i s  installed between the c a r b u r e t o r  and a i r  
c l eaner .  The adap te r  cons i s t s  of a gas  j e t  and venturi .  Accura te  me te r ing  of the gas  i s  accomplished 
by load and s t a r t ing  o r  idle adjus tment  s c r e w s  in the body of the adap te r .  

On some  other  s y s t e m s ,  a balance l ine  i s  used to avoid the problem of over r i ch  fuel  mixture  
which can be caused  by r e s t r i c t e d  a i r  flow due to a clogged a i r  c leaner .  The balance l ine i s  connected 
to the a tmospher ic  s ide  of the secondary regula tor  and t o  the c a r b u r e t o r  a i r  horn.  This  balance 
insures  a constant  r a t io  of fuel  t o  a i r  under  varying degree  of a i r  c l eaner  r e s t r i c t ion .  

OPERATING INSTRUCTIONS - GAS FUELED ENGINES 

Because  of the  nature  of the gaseous  fuels ,  a slightly di f ferent  procedure  should be followed 
when s t a r t ing  and making init ial  adjus tment  on gas  fueled engines .  Adjustments vary according to the 
type of equipment used.  F o r  example ,  the idle fuel  ad jus tmen t  i s  made a t  the secondary regula tor  on 
some  s y s t e m s  while on other  types ,  th is  is done on the c a r b u r e t o r .  The di f ferent  types of c a r b u r e t o r s  
and regula tor  equipment a r e  desc r ibed  in  the r emainder  of this section.  Adjustment ins t ruct ions  a r e  
s ta ted for  e a c h  type along with a br ief  descr ip t ion of the operating pr inciples  plus n e c e s s a r y  se rv ice  
and reconditioning information.  



GAS ADAPTERS (COMBINATION GAS - GASOLINE) 

Engines having s tandard gasoline c a r b u r e t o r s  a r e  modified to a l s o  use  gaseous  fuels  t h r u  the 
addit ion of a gas  adap te r  p lus -the  n e c e s s a r y  g a s  p r e s s u r e  r egu la to ry  equipment.  The gas  adapter  i s  
installed on the a i r  intake s ide  of the c a r b u r e t o r .  The adap te r  cons i s t s  of a ventur i  and gas  j e t -  
a r r a n g e m e n t  with a n  ex te rna l  ma in  fuel  ( load)  adjus tment  and usually a n  idle fuel  adjustment.  See 
F igure  12-2 (K482) and  F igure  12-1: (K662) f o r  init ial  se t t ings .  The combination sys tem mus t  a l s o  
include fuel  shut-off valves in both gas  and gasoline l ines  to faci l i ta te  switching f r o m  one fuel t o  the 
other .  

Gas  Operation: Before  switching f r o m  gasoline to g a s ,  d isconnect  the  automat ic  choke lead wire  on 
engines equipped with e l e c t r i c  choke. Tape end of lead wi re  t o  prevent  grounding then proceed a s  
follows: 

1. Close  gasoline shut-off valve (usually located on fuel  f i l t e r ) .  Open g a s  valve in gas  fuel  
l ine.  

2. D e p r e s s  gas  p r i m e r  (if s o  equipped) then s t a r t  engine.  Use Step 3 if f inal  adjus tments  a r e  
needed. 

3. Allow engine t o  w a r m  up t o  n o r m a l  operating t e m p e r a t u r e s .  Move throt t le  control  to 
n o r m a l  operat ing speed and place  engine under  load.  Loosen locknut then move load adjus t-  
men t  in  unti l  engine. s t a r t s  to slow down f r o m  l e a n  mix tu re  then back out on adjus tment  pas t  
the point where engine speed picks up then slows down again  f r o m  o v e r r i c h  mixture- - lock 
ad jus tmen t  a t  point halfway between over r i ch  and l e a n  sett ings.  If engine runs  unsteady a t  
no load,  idle speeds ,  move idle adjus tment  s c r e w  in  o r  out t o  a t ta in  smoothest  idle. 

Gasoline Operation: Reconnect e l e c t r i c  choke lead (when u s e d )  then shut off gas  valve and open gaso-  
l i n e  valve. If engine i s  s o  equipped, q r i m e  gasoline sys tem with pr iming l e v e r  on fuel  pump. See 
Gasoline Carbure to r  in  Section 4 if adjus tment  i s  needed. 



GAS CARBURETORS 

KOHLER #A-271105 (KG1) GAS CARBURETOR 

The model  KG1 is a ventur i  and nozzle type s t r a igh t  g a s  c a r b u r e t o r  sui table  f o r  use  with Natural  
gas and LPG. This  c a r b u r e t o r  i s  usual ly  used with the Model B secondary regu la to r  (Kohler #A-265082) 
and with idle and balance l ine connections. 

Operation: The c a r b u r e t o r  f e a t u r e s  a s e p a r a t e  g a s  sys tem f o r  enr iching the fuel  mix tu re  during s t a r t -  
ing. When the choke pla te  i s  closed,  gas  flows th ru  the specia l  s t a r t ing  o r i f i ces .  The  s tar t ing mixture  
can be var ied t o  faci l i ta te  e a s y  s t a r t ing  in  changing weather conditions by means  of the s tar t ing adjust-  
ment  sc rew.  Since the m a i n  fuel  sys tem i s  blocked and the engine opera tes  on the , ' r ich" s tar t ing 
mixture  when the choke pla te  i s  c losed,  the choke m u s t  be r e tu rned  to the full open posit ion soon a f t e r  
the engine s t a r t s .  The choke plate i s  s t r i c t ly  a two posit ion device with no in te rmedia te  posit ions-- it  
i s  e i the r  in  fu l l  open o r  fu l l  c losed posit ions.  

When the choke is opened and the throt t le  plate is advanced beyond the idle speed  range ,  gas  
e n t e r s  the c a r b u r e t o r  t h r u  the gas  nozzle in  volume propor t ionate  to the velocity of a i r  through the 
venturi .  The velocity i s ,  in turn ,  controlled by posit ion of the throt t le  plate. The balance line com-  
pensates  for  r e s t r i c t i o n s ,  such ' a s  clogged a i r  c l eaner ,  to keep the  fuel- ai r  r a t io  constant.  When the 
throt t le  i s  r e tu rned  to the idle posit ion,  the velocity of a i r  may  not be sufficient to induce enough gas 
t o  sus ta in  operation.  The KG1 c a r b u r e t o r  has  a separa te  idle fuel  s y s t e m  which allows continued 
operation a t  slow idle speeds .  

Adjustment:  C a r b u r e t o r  (and regula tor  where appl icable)  adjus tments  a r e  made in the  f ac to ry  and 
readjus tment  should not be n e c e s s a r y  until c a r b u r e t o r  i s  reconditioned o r  d i sassembled  f o r  some  other  
reason.  The init ial  ad jus tmen t s  on c a r b u r e t o r  (and B regu la to r )  a r e :  

SIDE - 314'' P I P E  TAP 

ON REGULATOR 

1 
FIGURE 1 2- 3  -- KG1 GAS CARBURETOR - ADJUSTMENTS 
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FIGURE 12-4 -- KG1 GAS CARBURETOR - DISASSEMBLED VIEW 

Final  adjus tments  a r e  made a s  follows: 

1. Close choke and s t a r t  engine.  Hold choke in c losed  posit ion and adjus t  s t a r t ing  mixture .  
Loosen locknut then move s e t s c r e w  until engine speed picks up f r o m  r i che r  mixture- -con-  
tinue turning toward r i c h e r  sett ing until speed d rops  sl ightly f r o m  o v e r r i c h  sett ing.  Lock 
s e t s c r e w  in  this position then move choke to open position. 

2. Allow engine to w a r m  up then r e t u r n  thrott le to idle speed. Check R P M  with tachometer  
and adjus t  to p r o p e r  idle speed. Move idle ad jus tmen t  in  o r  out unti l  smoothest  idle i s  
at tained. 

3.  Open throt t le  and place  n o r m a l  load on engine. Loosen locknut then t u r n  load adjus tment  in 
( l ean)  unti l  engine speed  s t a r t s  to drop then tu rn  adjus tment  out unti l  speed i n c r e a s e s  again  
then d rops  due to o v e r r i c h  sett ing--move adjus tment  halfway between l ean  and r i c h  se t t ings  
f o r  b e s t  mixture  f o r  normal  load conditions. Tighten nut on load adjus tment  a f t e r  f inal  
se t t ing i s  at tained. 

Reconditioning P r o c e d u r e :  The KG1 does not r equ i re  servic ing on a r egu la r  b a s i s ,  however,  if the 
c a r b u r e t o r  cannot be adjus ted to give sa t i s fac to ry  pe r fo rmance  i t  should be completely d i sassembled  
and reconditioned. All n e c e s s a r y  rep lacement  gaske t s ,  s e a l s ,  e t c . ,  a r e  included in  the Kohler Repa i r  
Kit for  this c a r b u r e t o r- - r e f e r  to the P a r t s  Manual (K662) f o r  the c o r r e c t  p a r t  number .  Recondition 
c a r b u r e t o r  a s  follows: (Wash p a r t s  in solvent ,  blow out a l l  p a s s a g e s . )  

1. Disconnect balance,  idle and fuel  inlet l ines ,  a l s o  throt t le  and choke linkage a t  ca rbure to r .  
2. Remove c a r b u r e t o r  f r o m  engine f o r  bench d i sassembly .  
3 .  Separa te  throt t le  hody f r o m  a i r  horn-nozzle housing ( r e m o v e  four  capsc rews) .  Recondition 

these  units sepa ra te ly .  
4. Remove two b r a s s  s c r e w s  on throt t le  p la te ,  s l ip  p la te  out of s lo t  in shaft .  Loosen s e t s c r e w ,  

remove co l l a r  then pull shaft  out of body. Inspect shaft  and bushings- - replace  if worn o r  
damaged.  Always use  new dus t  s e a l s .  Remove s c r e w  holding ventur i  to body ( s c r e w  a l s o  
used f o r  identification tag)  then remove ventur i  and inspect .  Make s u r e  hole in  ventur i  
l ines  up with pin hole in throt t le  body when re ins ta l l ing.  After  thoroughly cleaning, 
r e a s s e m b l e  throt t le  hody components.  

5 .  Remove cover  p la te ,  choke pla te ,  choke l e v e r ,  choke shaf t ,  load and s tar t ing adjus tment  
s c r e w s  then thoroughly c lean a i r  horn  and nozzle housing. Make s u r e  a l l  passages  a r e  
blown out with a i r  hose.  U s e  new dust  s e a l  on choke shaft ,  replace  damaged p a r t s  and a l l  
gaske t s .  Reassemble  p a r t s .  

6. Reassemble  throt t le  body to a i r  horn-nozzle housing (new gasket  between) then re ins ta l l  
c a r b u r e t o r  with new gaske t  on manifold. Af te r  reconnecting l i n e s ,  make init ial  adjust-  
ments  on ca rbure to r .  



KOHLER #A-271329 (MODEL XG) GAS CARBURETOR 

The Model XG c a r b u r e t o r  i s  a l s o  of the venturi-nozzle type s t r a igh t  gas  c a r b u r e t o r  suitable f o r  
Natural  and LP g a s .  The XG fea tu res  a n  "Economizer"  unit which automat ical ly  provides  a r i ch  
power mixture  when the engine i s  under  heavy load and a l eaner  economy mixture  f o r  p a r t  load and 
p a r t  throt t le  operation.  A diaphragm in  the economizer  i s  ac tuated by manifold vacuum which is  
applied to the unit through the combined id le- economizer  line. The idle l ine ,  which extends to the 
secondary regu la to r ,  provides  sufficient g a s  f o r  operation a t  low idle speeds  when the velocity of a i r  
through the ventur i  is too low to d raw enough fuel  to sus ta in  operation.  When the economizer  f ea tu re  
is used,  the idle l ine i s  usually extended by means  of a Tee to connect on the intake manifold s ide  of 
the throt t le  plate ( lower  flange on c a r b u r e t o r ) .  With this a r r a n g e m e n t ,  the idle adjus tment  i s  made on 
the regula tor .  

The XG c a r b u r e t o r  a l s o  fea tu res  a separa te  s tar t ing sys tem which blocks off the main sys tem to 
provide a r i c h  mix tu re  f o r  s tar t ing.  The s tar t ing mixture  sys tem opera tes  only when the choke i s  
fully closed.  The choke i s  in e i ther  fu l l  open o r  fu l l  closed posit ion with no in termediate  posit ions.  
When the choke i s  c losed ,  the s m a l l  volume of a i r  needed i s  d rawn t h r u  a s m a l l  hole in  the choke plate.  

Operation: The XG c a r b u r e t o r  functions much  the s a m e  a s  the previously  desc r ibed  model  KG1 c a r -  
bure to r .  Refer  to operat ion sect ion on that  c a r b u r e t o r  f o r  explanation of operating pr inciples .  

Adjustments:  Refe r  t o  F igure  12-5 f o r  init ial  se t t ings  on ca rbure to r .  Af te r  init ial  adjus tment  i s  
made ,  s t a r t  engine and make  f inal  ad jus tmen t s  a s  follows: 

1 .  Afte r  engine s t a r t s ,  hold choke in c losed position while making final  s tar t ing mixture  
adjus tment .  Move s t a r t ing  adjus tment  to obtain maximum speed then continue adjusting 
r i c h e r  unti l  speed d rops  sl ightly-- retighten locknut a t  this sett ing then re tu rn  choke to full 
open posit ion.  

2. Allow engine to warm up then move throt t le  control  to idle position. Adjust  idle speed 
stop if  needed to a t ta in  p r o p e r  idle speed (check with hand tachometer)  then move idle 
adjus tment  s c r e w  (on regu la to r )  until smoothest  idle i s  at tained. 

3. Open throt t le  and  place engine under  normal  load. Turn  load adjus tment  in until speed 
d rops  ( l ean  se t t ing)  then tu rn  adjus tment  hack out unti l  speed again inc reases  then d rops  
f r o m  a n  o v e r r i c h  sett ing--move adjus tment  halfway between lean and r i c h  sett ings for  b e s t  
mixture  under  normal  load conditions. 

Reconditioning: No r e g u l a r  s e r v i c e  i s  r equ i red  on the XG c a r b u r e t o r .  If reconditioning becomes 
n e c e s s a r y ,  complete ly  d i sassemble  c a r b u r e t o r  and replace  a l l  gaske t s ,  dust  s e a l s  and worn o r  dam-  
aged p a r t s .  The diaphragm in  the economizer  should a l s o  be replaced during reconditioning. Thor-  
oughly wash a l l  p a r t s  in solvent  and blow out a l l  passages  with compressed  a i r .  After reassembl ing 
and re ins ta l l ing c a r b u r e t o r ,  check a l l  connections and gasket  joints f o r  evidence of leakage.  



KOHLER #A-271923 (MODEL PC2-10)  GAS CARBURETOR 

The model  PCZ-10 can be c la s s i f i ed  a  d iaphragm type c a r b u r e t o r  although i t  a l s o  u s e s  a  venturi .  
The diaphragm a r r a n g e m e n t  provides  final  regulation of the fuel  which i s  r ece ived  f r o m  the p r i m a r y  
regula tor  ( o r  vapor ize r- regu la to r )  a t  a  p r e s s u r e  of about 8 ps i .  This  p r e s s u r e  sett ing m u s t  not exceed 
12 ps i .  The P C 2  s e r v e s  two funct ions- - as  a  c a r b u r e t o r  and a s  the secondary regu la to r .  

Operation: Fue l  i s  supplied t o  the c a r b u r e t o r  a t  above a tmospher ic  p r e s s u r e - - a s  long a s  inlet p r e s -  
s u r e  does not exceed 20 p s i ,  the regula tor  segment  will block off fuel  and p reven t  leakage into the 
engine when i t  i s  not operat ing.  Br ief ly ,  when the engine i s  i n  operat ion,  flow of a i r  th ru  the ca rbure-  
to r  c a u s e s  p r e s s u r e  di f ferences  which a c t  upon d iaphragms  which,  in  tu rn ,  ac t iva te  a  fuel  l eve r  to 
admi t  fuel  according t o  engine demand. When the engine i s  a t  low idle speeds ,  the  fue l  i s  d i rected 
into the engine t h r u  s e p a r a t e  idle d i scharge  jets which p e r m i t  operation even when flow of a i r  through 
the ventur i  would b e  too low to d raw sufficient fuel  to sus ta in  operat ion.  The c a r b u r e t o r  a l s o  fea tu res  
a  back suct ion type of " economizer"  which m e t e r s  a n  economy mixture  of fuel  dur ing p a r t  thrott le and 
p a r t  load operat ion.  At full  throt t le  and full load operat ion,  the posit ion of the throt t le  plate i s  such  
that  maximum fuel  i s  m e t e r e d  to the engine. The maximum amount  of fuel  al lowed i s  determined by 
sett ing of the m a i n  f u e l  ( load) adjus tment .  

Adjustment :  F o r  p re l iminary  adjus tment  of c a r b u r e t o r  r e f e r  to F igure  12-6 .  T u r n  s c r e w s  in l ightly 
aga ins t  s e a t s - - b e f o r e  opening--do not f o r c e  c losed.  Final  adjus tments  a r e  m a d e  a s  follows: 

Idle: S t a r t  engine ,  move throt t le  to idle posit ion,  adjus t  idle speed t o  p r o p e r  range.  Move idle 
adjusting s c r e w  in and out unti l  smoothest  idle i s  at tained. 

Load: Allow engine to w a r m  up, then open throt t le  and place under  n o r m a l  load. Move main 
-adjustment in  until engine s t a r t s  to slow down f r o m  l e a n  mix tu re  then t u r n  adjus tment  i n  the 
opposite d i rec t ion  until engine speed i n c r e a s e s  then s t a r t s  t o  slow down aga in  f r o m  over r i ch  
mix tu re .  Move adjus tment  halfway between l ean  and o v e r r i c h  se t t ings  f o r  b e s t  mixture  under 
n o r m a l  load.  

Reconditioning: The PC2 does not r e q u i r e  s e r v i c e  a t  r e g u l a r  in te rva l s .  If c a r b u r e t o r  t roubles  occur  
that  cannot be remedied  by read jus tment ,  the c a r b u r e t o r  should be complete ly  d i sassembled  and recon-  
ditioned. Replace  a l l  d i aphragms ,  gaske t s ,  O- r ings  and dust  s e a l s  when reconditioning. Use the 
Kohler Repa i r  Kit ( s e e  p a r t s  manua l )  for  th is  c a r b u r e t o r  when reconditioning. The following specia l  
tools a r e  r equ i red  f o r  sa t i s fac to ry  overhaul:  Main J e t  Wrench ( # C l 6 l - 1 9 3 ) ,  F u e l  Valve Lever  Gauge 
(#C161-194), Aligning Studs (iiC166-52 s e t ) .  

LEVER 
FIGURE 12-6 -- PC2-10 GAS CARBURETOR 



The following sequence i s  suggested f o r  reconditioning PC2 c a r b u r e t o r  a f t e r  i t  has  been discon. 
nected and removed f r o m  engine: 

Disassembly 

1. Throt t le :  T u r n  throt t le  s top s c r e w  to l e f t  until p la te  is fully closed.  Remove sc rews  and 
throt t le  p la te .  Remove economizer  valve plug and valve then throt t le  shaft  and sea l  
r e t a i n e r s  and s e a l s .  

2 .  Venturi: Remove ventur i  retaining sc rew then s l ip  ventur i  out of c a r b u r e t o r  throat .  
3 .  Choke: Remove choke plate s c r e w s ,  choke pla te  and choke shaft .  
4. f d l e i a p h r a g m :  Remove idle adjusting needle and spr ing.  Remove four  cover  s c r e w s  or 

i d l e  control  unit, remove c o v e r ,  d iaphragm,  control  channel plug, f i b r e  washer  and spr i l  
Remove idle l e v e r  ax le ,  l e v e r  and rubber  d i sc  valve. Remove the two housing sc rews  thc 
remove idle d iaphragm housing and gasket.  

5. Regulator Diaphragm: Remove four  cover  s c r e w s  then remove  regula tor  d iaphragm a s  a 
u n ~ t .  Separa te  components,  d i s c a r d  used d iaphragms .  

6.  Main Fue l  Valve: Remove fuel  valve axle  r e t a i n e r ,  ax le  and valve l e v e r .  Loosen inlet  
or i f ice  s e t s c r e w  (8-32 Allen) then remove or i f ice .  Remove inlet valve s t e m  and spring.  
Remove m a i n  fue l  adjusting needle. Use 5 / 8 "  socket  wrench to remove main  jet  body. 
Use C161-193 tool to r emove  main  jet. 

Reconditioning 

Disca rd  a l l  d i aphragms ,  gaske t s ,  O- r ings  and throt t le  shaf t  s e a l s .  Thoroughly c lean a l l  p a r t s  
in c a r b u r e t o r  c l e a n e r ,  blow out a l l  passages .  Make s u r e  a l l  gaske t  m a t e r i a l  i s  removed f rom s u r -  
f a c e s .  Inspect p a r t s  f o r  w e a r  o r  damage- - especia l ly  needles and sea t s- - rep lace  defective pa r t s .  



Reassembly  

Reassembly  i s  f o r  the m o s t  p a r t ,  the r e v e r s e  of d i sassembly .  The following specia l  ins t ruct ions  
should be noted: 

Main Fue l  Valve: P l a c e  new O-ring on in le t  o r i f i ce  and  t u r n  or i f ice  p a r t  way into casting. After  
install ing fuel  valve  l eve r  in  s lo t  i n  valve s t em,  ins ta l l  a x l e  and re ta ine r .  F o r  K662,  place gauge 
(#C161-194) on machined s u r f a c e  of cas t ing and aga ins t  nylon ro l l e r .  T u r n  inlet  o r i f i ce  in o r  out 
(with s c r e w d r i v e r  1 /2"  blade)  until fuel  l eve r  i s  posit ioned in  3 r d  notch (above casting face)  on 
gauge. If th is  gauge i s  not available,  s e t  a t  .090" above machined s u r f a c e  of casting fo r  K662,  o r  
a t  .060" f o r  K482, K532 models .  S e c u r e  or i f ice  with 8-32 Allen se t sc rew.  

~ e ~ u l a t o r  Diaphragm Assembly:  Ins ta l l  t h ree  aligning s tuds  ( f r o m  tool #C166-52) in  casting.  
-1 components s o  openings co r respond- - ins ta l l  in following o rde r :  

1. Gasket.  
2.  Inner d iaphragm ( s p a c e r  cup out) .  
3. Diaphragm s p a c e r  ( r e c e s s e d  s ide  out). 
4. Outer  d iaphragm (diaphragm pla te  in).  
5. Diaphragm cover .  Ins ta l l  t h r e e  cover  s c r e w s  then remove  aligning s tuds  and replace  

with r emain ing  cover  s c r e w s .  

Idle Diaphragm: Use new valve d i sc .  After  re ins ta l l ing housing and l e v e r ,  posit ion diaphragm 
l c u p  s ide  next  t o  l e v e r )  and cover  then s e c u r e  with cover  s c r e w s  and lock washers .  

Af te r  c a r b u r e t o r  i s  complete ly  r e a s s e m b l e d ,  make p r e l i m i n a r y  ad jus tmen t s  a s  shown in F igure  
12-6. Careful ly  c h e c k  c a r b u r e t o r  and connections f o r  l eaks  a f t e r  re ins ta l l ing on engine. 

GAS REGULATORS 

Model F 1  (F) and KN secondary regu la to r s  a r e  used.  While they differ in appearance ,  they a r e  
single d iaphragm type regu la to r s  which function to control  the amount  of fuel  enter ing a n  engine under 
varying speed and load conditions.  Vacuum c rea ted  within the engine i s  communicated to one s ide  of 
the diaphragm while the other  s ide  is  subject  to a tmospher ic  p r e s s u r e .  Movement of the diaphragm 
caused  by this d i f f e rence  in  p r e s s u r e  i s  t r ansmi t t ed  through linkage to the fue l  valve which opens to 
admit  fuel  t o  the  c a r b u r e t o r .  The higher the p r e s s u r e  di f ferent ia l ,  the g r e a t e r  the volume of fuel. 

The secondary  regu la to r  r ece ives  fuel  f r o m  the p r i m a r y  regula tor  a t  a p r e s s u r e  of 4 t o  7 ounces 
p e r  s q u a r e  inch (7-12" wa te r  column)  and reduces  th is  to about 3 ounces when the engine i s  a t  idle. 
When the engine i s  s topped,  the fuel  valve in  the secondary regu la to r  should c lose  to prevent  fue l  f r o m  
enter ing the c a r b u r e t o r .  A manual  o r  e l ec t r i ca l ly  operated fue l  shut-off valve i s  often used in the 
s y s t e m  to provide a m o r e  posit ive m e a n s  of turning off the fuel .  

TROUBLE ANALYSIS 

CONDITION 

ENGINE FAILS TO START 

ENGINE IDLES POORLY 

ENGINE OPERATES POORLY UNDER LOAD 

POSSIBLE FAULT 

1. Main diaphragm broken o r  linkage binding-- 
no fuel .  

2. F u e l  valve s tuck open-- too much  fuel. 
- 

1. Idle l ine  connections leaking o r  plugged. 

2 .  Diaphragm stiff o r  ruptured.  

3 .  Balance l ine  plugged. 

1. Excess ive  p r e s s u r e - - r e g u l a t o r  d i scharges  
in s u r g e s .  

2. Balance l ine i m p r o p e r  s i z e  o r  r e s t r i c t ed .  

3. D i r t  in  r egu la to r  causing st icking o r  s luggish  
operat ion of fuel  valve. 



KOHLER #A-240492 (MODEL F1)  SECONDARY REGULATOR 

When balance  and idle l ines  a r e  used ,  the l ines  should be  3 /  16" s i z e  copper  tubing. To check 
inlet  p r e s s u r e ,  r emove  plug on fuel  in le t ,  i n s e r t  manomete r  o r  ounce p r e s s u r e  gauge. Adjust  inlet  
p r e s s u r e  to 4-7 ounces  (7-12" wa te r  column)- - inle t  p r e s s u r e  is adjus ted  on p r i m a r y  regula tor .  If 
trouble p e r s i s t s  a f t e r  r ead jus tmen t  and above points a r e  checked,  recondit ion the secondary  regula tor  
a s  follows: 

Di sassembly :  Remove  a s s e m b l y  s c r e w s ,  s e p a r a t e  cover  f r o m  regu la to r  body. Remove dia-  
phragm then r e m o v e  r e t a i n e r  b lock s c r e w  and l e v e r  r e t a i n e r ,  d iaphragm l e v e r  and spr ing.  
Inspect  b r a s s  o r i f i ce  f o r  nicks o r  damage- -do not r emove  un les s  r ep lacement  i s  needed. 

Reconditioning: Thoroughly wash  a l l  m e t a l  p a r t s  in cleaning solution,  blow out all passages .  
Replace  all worn ,  damaged p a r t s .  Inspect  d iaphragm and gaske t s  bonded to both s i d e s  of 
d i aphragm- - rep lace  as unit if  d iaphragm o r  gaske t  damage i s  evident.  Check b r a s s  or i f ice--  
rep lace  if nicked.  Replace  rubber  s e a t  if c rushed  o r  if fo re ign  m a t e r i a l  imbedded i n  rubber .  
Befo re  r e a s s e m b l i n g  r egu la to r ,  make  s u r e  a l l  p a r t s  a r e  c l ean  and f r e e  of d i r t ,  l in t ,  etc.  

Reassembly :  A f t e r  re ins ta l l ing  o r i f i c e ,  s e a t  and idle ad jus tmen t ,  i n s e r t  d iaphragm lever  and 
sp r ing  then ca re fu l ly  s e c u r e  with re ta in ing sc rew- - t igh ten  s c r e w  only enough to hold l eve r  i n  
p lace- -over t ightening will bind l e v e r .  Posi t ion  diaphragm and engage i t  t o  l eve r .  Posi t ion  
cover  then s e c u r e  with a s s e m b l y  screws- - t ighten evenly.  

KOHLER #A-230695 (MODEL KN) SECONDARY REGULATOR 

The model  KN secondary  r egu la to r  i s  ve ry  s i m i l a r  to the model  F 1  which i s  d i scussed  in the 
foregoing.  The KN does  not,  however ,  have provis ion f o r  a n  idle l ine nor does  i t  have a n  idle adjus t-  
men t  needle. The model  KN i s  used  m o s t  f requent ly  with the g a s  adap te r  in the combination gas-  
gasoline s y s t e m s .  The adap te r  6 th is  c a s e  h a s  the idle adjus tment .  The KN i s  a v e r y  sens i t ive  regu-  
l a to r  and o f fe r s  excel lent  s t a r t ing  without need f o r  choking o r  p r iming  if p rope r ly  instal led.  

The or i f ice  s i z e  and max imum inle t  p r e s s u r e  a r e  s t amped  on the cover  of the KN--do not p e r m i t  
inlet  p r e s s u r e  to exceed max imum (usual ly  6 oz. ). If a n  e l e c t r i c  solenoid i s  u sed ,  i t  should be 
mounted c lose  t o  the mode l  KN. The or i f ice  s i ze  of the solenoid m u s t  be a t  l e a s t  a s  l a r g e  a s  or i f ice  
in regula tor .  



V I E W  V I E W  

Adjustment  (Lock  Off): The lock  off adjus tment  i s  provided only to shut  off fuel  when engine i s  
not opera t ing- - i t  i s  not f o r  adjusting fuel  mix tu re  o r  engine speed .  Readjus tment  should be 
n e c e s s a r y  only a f t e r  r egu la to r  h a s  been  completely d i s a s s e m b l e d  o r  if fue l  i s  not being shut  off 
p rope r ly  a f t e r  engine s tops .  Use following p rocedure  to adjust:  

With engine stopped, slowly tu rn  lock off s c r e w  out (counterc lockwise  d i rec t ion)  
unti l  fue l  s t a r t s  to flow through the regula tor  then t u r n  s c r e w  i n  (c lockwise)  until the 
flow s tops- - note  posit ion of s c r e w  when flow s tops  then t u r n  i n  one m o r e  t u r n  f o r  
f ina l  s e t t inc .  



Reconditioning: The reconditioning p rocedure  s ta ted previously  f o r  the model  F l  regula tor  can 
a l s o  be followed f o r  the model  KN. Cer ta in  changes in  p rocedure  will have t o  be made  to allow 
f o r  minor  des ign  di f ferences  that  will became  obvious a s  the unit i s  d i sassembled .  After recon-  
ditioning i s  complete  and unit i s  re ins ta l led  in s y s t e m ,  ad jus t  lock off p e r  previous  ins t ruct ions .  

KOHLER #A-271310 (MODEL RCB) TWO-STAGE REGULATOR 

The model  RCB two- stage regula tor  provides  p r i m a r y  and secondary regulation for  LPG vapor 
withdrawal s y s t e m s  provided a vapor ize r  unit i s  installed on fue l  tank s ide  of the s y s t e m .  The RCB 
a l s o  fea tu res  a n  e lec t r i ca l ly  operated fuel  solenoid to provide  posi t ive  shut off whenever engine i s  not 
in operation.  The RCB i s  often used with the model  XG c a r b u r e t o r  and a n  optional vacuum gauge to 
provide automat ic  s t a r t ing  without the need for  priming. 

Operation: F u e l  enter ing regula tor  p a s s e s  through a s c r e e n  then flows t o  the e l ec t r i c  solenoid 
valve. When ac tua ted ,  the valve d i sc  is l if ted off i t s  s e a t  which allows fuel  t o  flow through the 
high p r e s s u r e  valve which i s  in t u r n  controlled b y  a d iaphragm to reduce p r e s s u r e  to about 4-5  
psi .  F r o m  h e r e  fue l  flows into the low p r e s s u r e  c h a m b e r  where  i t  i s  d rawn off a s  demanded by 
engine. 

A balance l ine  o r  tube usually connects a tmospher ic  s ide  of the low p r e s s u r e  diaphragm to 
the a i r  horn  s ide  of c a r b u r e t o r .  Depress ion  caused by a n  increas ingly  d i r ty  o r  r e s t r i c t e d  a i r  
c l eaner  i s  thus communicated back to the regula tor  to mainta in  constant  a i r - f u e l  ra t io .  Without 
this l ine ,  the mix tu re  would become propor t ionate ly  r i c h e r  a s  the a i r  r e s t r i c t i o n  increased.  
Balance l ine m u s t  have minimum I. D. of 114" to b e  effective.  

A s e p a r a t e  idle l ine i s  not required with this unit, although the idle adjus tment  i s  made a t  
the r egu la to r .  Idle fuel  flows to the ca rbure to r  throueh the main fuel  l ine .  



Trouble Shooting: If engine fa i ls  to s t a r t  a f t e r  a sce r t a in ing  that  fuel  r eaches  solenoid inlet ,  
f i r s t  check that  solenoid i s  operat ing;  an  audible c l ick  will be bea rd  when solenoid i s  energized.  
In the event that  s t i l l  no fuel  flows f r o m  outlet of r egu la to r ,  the difficulty may  be t r aced  to a 
sticky valve d i s c  in solenoid assembly .  

If engine does not idle with adjusting s c r e w  in any posit ion,  the t rouble ,  m o s t  l ikely,  can 
be t raced to the low p r e s s u r e  valve,  a s  d i r t  o r  fo re ign  m a t t e r  may  have become lodged o n  the 
s e a t .  This can he  remedied by washing the valve and s e a t  in  a solvent.  

Service  Ins t ruct ions:  It i s  p re fe rab le  to have the L P- g a s  regulating unit se rv iced  by dea le r  with 
with p a r t s  and faci l i t ies  f o r  testing.  However,  if this i s  not poss ible ,  p roceed  a s  follows: 

Completely d i sassemble  the model  RCB unit. Thoroughly wash a l l  p a r t s  and blow out a l l  
passageways with c o m p r e s s e d  a i r .  
It i s  suggested that  a r e p a i r  kit  be used in  reassembl ing the regula tor .  
The u s e  of s h o r t  pins (2" long) ,  inser ted  in threaded s c r e w  holes of cas t ing,  will mater ia l ly  
aid in the installat ion of gaskets  and diaphragms.  
When replacing the high p r e s s u r e  valve a s s e m b l y ,  make c e r t a i n  that  machined s e a t  in 
cas t ing i s  perfect ly  c lean and f r e e  of nicks.  Wipe out any foreign m a t t e r  which could 
affect  DrODer seat ine  of valve bodv and O-ring.  ADDIV a smal l  amount  of oil  to O-ring to . . u " .. . - 
aid in the init ial  sealing.  
Carefully note the dimension shown on inse r t  F igure  12-13. This should be 1/2" a s  indi- 
ca ted ,  f r o m  the h ieh-o ressure  s ide  of the bod" cas t ine  to the inside of the groove in  valve 

u .  

l eve r  when the valve i s  held f i r m l y  shut.   hi; m a y  be m e a s u r e d  with ~ n s g n  Gauge TSE 
8817-42B. 
Completely a s s e m b l e  the h igh- pressure  section before  proceeding f u r t h e r .  
A pos t  o r  b o s s  i s  machined and marked  with a n  a r r o w  f o r  the purpose  of setting the low- 
p r e s s u r e  valve l e v e r .  The valve l eve r  should be cen te red  on the a r r o w  before  tightening 
the s c r e w s  holding the valve block. Top of l e v e r  should be f lush with the top of the post. 
Bend the valve l e v e r ,  if n e c e s s a r y ,  to the c o r r e c t  height. 
The push pin in l eve r  m u s t  be centered through hole in par t i t ion plate.  Re-align low p r e s -  
s u r e  l e v e r  if n e c e s s a r y  by shifting valve a s s e m b l y  and retightening s c r e w s .  
The push pin m u s t  be posit ively fas tened to diaphragm plate with spr ing washer  and cot ter  
pin. 



CLUTCH 
MODIFICATIONS 

Most  c lutches  on these  engines a r e  of the "wet" d i sc  type. On this type,  a n  oil  " splash" type 
lubr icat ion sys tem i s  used .  The p r o p e r  oil  l eve l  m u s t  be mainta ined to provide  efficient lubrication 
The oil  should b e  changed a f t e r  e a c h  100 hours  of operation.  When refi l l ing,  u s e  1 pint of oonl 
de te rgen t  oil  of p r o p e r  weight (SAE viscosi ty)  f o r  the prevai l ing t e m p e r a t u r e s  ( s e e  accompanying 

char t ) .  

TEMPERATURE SAE VISCOSITY 

Above 50" F. 
0 "  t o  50"  F. 
Below 0 "  F. 

SAE 30 
SAE 20 
SAE 10 



GEAR 
EDUCTION 

DRY TYPE 

YUTCH 
O I L  F I L L  

-ADJUSTING 
COLLAR 

I 

FIGURE 13-2 -- ADJUSTING CLUTCH FIGURE 13-3 -- CLUTCH - GEAR REDUCTION UNIT  

After adjus tment  i s  m a d e ,  engage c lutch and check to make s u r e  r o l l e r s  go over  cen te r  t o  lock the 
unit in engaged posit ion and prevent  r e l eas ing  under load. If t rouble  p e r s i s t s  af ter  readjus tment ,  
clutch reconditioning is  indicated. 

Reconditioning: Dra in  oil  and remove nameplate and proceed a s  follows: 

1. Remove c a p s c r e w s  ( 2 )  f r o m  clutch yoke and remove  s p a c e r s .  
2 .  Remove c r o s s  shaft .  
3. Remove housing bol ts  ( 4 )  and sl ide housing off. 
4. Loosen bol ts  secur ing c lutch unit  to crankshaf t  then remove locking s c r e w .  
5. P u l l  unit  off. 

To replace  c lutch pla te ,  s imply  t u r n  adjus tment  co l l a r  off and remove  plate.  Reverse  procedux 
f o r  r eassembly .  Adjust  and lubr icate  p e r  previous  ins t ruct ions .  

CLUTCH -GEAR REDUCTION UNIT 

The combined c lutch-gear  reduction unit uti l izes a d ry  type clutch which i s  linked through chain 
sprocket  dr ive  to a g e a r  reduction unit which runs  in oil. Se rv ice  the separa te  units a s  follows a t  50 
hour  in te rva l s :  

Clutch: Open lubr icat ion cover  plate ( m a r k e d )  on s ide  of c lu tch housing and lightly lubr icate  the clutc 
beaFing co l l a r .  If c lu tch sl ippage o r  overheating is noted, r ead jus t  clutch a s  follows: Remove name- 
plate,  r e l e a s e  clutch then (using l a r g e  s c r e w d r i v e r )  tu rn  co l l a r  clockwise one notch a t  a t ime until 
f i r m  p r e s s u r e  i s  r equ i red  to engage c lutch (40-45 pounds f o r c e  a t  l eve r  handle).  Do not p ry  o r  fo rce  
spr ing lock nor loosen adjus tment  r ing when readjusting.  Make s u r e  r o l l e r s  go over  cen te r  to lock i i  
position when c lutch i s  engaged. 

Gear  Reduction: After  e a c h  50 h o u r s ,  d ra in  old oil  f r o m  unit  and re f i l l  with 3 pints of oil--use s a m e  
g rade  of oil a s  used in engine.  

End play of the power take-off sha f t  i s  adjustable--end play m u s t  be maintained in the . 0015 to 
,003"  range.  To check,  mount d ia l  indicator  a t  sha f t  and move shaf t  in and out. To  adjus t ,  loosen 
capsc rew on adjus table  col lar  and sh i f t  posit ion of col lar .  When p roper  end play i s  at tained, s e c u r e  
col lar  with capsc rews .  



AIR-VAC COOLING 

With optional a i r - v a c  cooling,  a i r  c i rcula t ion i s  opposite t o  that  of the s t andard  sys tem.  On Ai r -  
Vac equipped engines ,  a blower unit and suppor t  a r e  attached t o  a specia l  flywheel which does not have 
fins.  Rotation of the blower  c a u s e s  cooling a i r  to be drawn in f r o m  the s ides  and r e a r  of the engine,  
pas t  the cooling fins and into the specia l  s c r o l l  work located a t  f ron t  of engine. F r o m  h e r e ,  the heated 
a i r  is e jec ted usually toward e i the r  s ide  of the engine-- the s c r o l l  can a l s o  be mounted to outlet  in  up o r  
down posit ions depending on the application.  The only s e r v i c e  required with th is  sys tem i s  to make 
s u r e  that  cooling f i n s ,  blower and outlet  s c r e e n  a r e  maintained in  c l ean  condition a t  a l l  t imes  to p r e -  
vent overheating due t o  r e s t r i c t e d  a i r  circulation.  

Special  cold weather  equipment is a l s o  available with Air-Vac s y s t e m s .  This  sys tem i s  com- 
pr i sed  of a the rmos ta t i ca l ly  operated a i r  shu t t e r  unit and often includes a c a r b u r e t o r  de- ice r  o r  heat-  
ing unit. When the engine is  cold,  the shu t t e r s  a r e  held in  par t ia l ly  c losed posit ion to r e s t r i c t  a i r  
c i rcula t ion thereby allowing m o r e  rapid  warm up of the engine. A bellows type the rmos ta t ,  which is  
mounted on a b r a c k e t  on the cylinder head,  gradually expands with inc reas ing  t empera tu re .  This 
action is  t r ansmi t t ed  through bal l  joint linkage to gradually open the shu t t e r s  with increas ing operating 
t empera tu res .  When engine i s  thoroughly warmed up, the shu t t e r s  will he wide open (unless  operating 
in s e v e r e  cold) ,  and o f fe r  z e r o  res t r i c t ion  to a i r  flow. 



AND CUP 

I I 
FIGURE 13-5 -- THERMOSTATICALLY OPERATED A I R  SHUTTER UNIT 

The c a r b u r e t o r  d e- i c e r  unit i s  connected t o  the s c r o l l  with a flexible hose positioned s o  that  
heated a i r  i s  fo rced  up into the heat  baff les  surrounding the c a r b u r e t o r .  When the shu t t e r s  are c losed,  
m o r e  w a r m  a i r  is fo rced  into the d e- i c e r - - a s  the shu t t e r s  open wider ,  a dec reas ing  amount  of a i r  i s  
d i rected t o  the unit. 

Thermos ta t i c  shu t t e r  units  a r e  adjus ted i n  the f ac to ry ,  however ,  sl ight readjus tment  m a y  have 
t o  be m a d e  to sui t  loca l  weather  conditions. A turnbuckle i s  provided in  the l inkage f o r  adjus tment  of 
shu t t e r s .  To  ad jus t ,  l oosen  locknut then move turnbuckle to reposi t ion angle  of shu t t e r s .  Adjustment 
i s  made  on cold engine.  

TOOL LISTING 

Common Tools:  Fo l low ing  i s  a l i s t  o f  t o o l s  commonly used i n  s e r v i c i n g  Kohler Engines: 

1 DESCRIPTION I SIZE I DESCRIPTION I SIZE I DESCRIPTION I 

I B a l l  Peen Hammer 12 oz. O i l  F i l t e r  Removal 
(Snap-On Tool A-91B) 



SPECIFICATIONS AND TOLERANCES 
ALL DIMENSIONS IN INCHES 

GENERAL 

CAMSHAFT 

CONNECTION 

CRANKSHAFT 

CYLINDER 

'Maximum limits combination of I.D. and O.D. measurements. 
2Sleeve bearing 1.7495/1.7500. 



'Champion spark plugs or equivalent. 
2Measure just below oil ring groove and at right angles to piston pin 
3Maximum limits combination of I.D. and O.D. measurements. 

HORSEPOWER (Maximum RPM) 
Engine Model 

23 

K582 

,003 

RH-10 

.025 

- 

.018 

,020 

18 

K482 

24 

K662 

.003 

RCJ-8 

.025 

,025 

,018 

,020 

PISTON 

?!STON PIN 

20 

K532 

,003 

RH-10 

,025 

- 
,018 

,020 

Ta ppel Intake .008/.010 .008/.010 .008/.010 .006/.008 

CYLINDER HEAD 

IGNITION 

Service Replacement Sires 4 .003-.010-.020--030 * 
Thrust Face 

O.D.* 

,003 

RH-10 

,025 

,018 

,020 

Max. Out of Flatness 

New 

Maximum 
Wear Limit 

Spark 
Plug 
Type 

& 
Gap 

3.2432/3.2413 

Type' 

Battery 

Magneto 

Gaseous Fuels 

.3125 ,3125 ,3125 ,34375 

3.4941/3.4925 

3.491 

.007/.010 

.010/.020 

,030 

,006 

.8752/.8754 

3.36W3.365 

Thrust Face To Bore 
Clearance (New)2 

Nominal Point Gap 

3.6240/3.6235 

3.691 

.0005/.002 

.010/.020 

,030 

,006 

.8749/.8751 

Ring 
End Gap 

3.238 

New Bore 

Used Bore 
(Max.) 

3.363 

Max. Ring Side Clearance 

Outside Diameter 

Guide Reamer Size 

.007/.010 

.010/.020 

.030 

.006 

.8591/.8593 

.007/.010 

.010/.020 

,030 

,006 

.8752/.8754 



TORQUE VALUES & SEQUENCES FOR FASTENERS 

Convarsions It Ibs. x 12 -in. Ibs. 
n. IW. x 13e3. kgm 
fl. l b .  x 1.3556 - N m 

CYLINDER 

N O N  METALLIC FUEL PUMP 
MOUNTING SCREWS 40-45 in. lbs. 

(Oil at Assembly) 

Tightening Torqw 
Alum um Pa 

150 in. lb. 100 in. lb. 
318" 180 3". lb. 120 in. Ib. 
112" 20 11. Ibs. 13 It. lbs. 
314" 25 R. lbr. 16 It. Ibs. 

USE STANDARD TORQUE SETTINGS WHEN 
SPECIFIC VALUES ARE NOT SPECIFIED. 

Cart lmn or Steel 

Aluminum 

'AIs Self Tapping Screws 

CLOSURE PLATE 30 ft. Ibs. 50 ft. Ibs. 

3 Lubricate with engine oil 
@ Overtorque ZO%, loosen below torque value 8 retorque to final torque value 

14.3 

Gear Cover 

3 

install yo shoulder Capscrews (Vf thread 
depth) ln sacond and lhird holes as indi- 
cated. Tlghten to 150 in. lbs. -then install 
other ~ ~ P X A W S  and toque to 150 in. Ibs. 

Oil Pump 
Drive Gear Backlash 

Feeler Gauge Method 
Check backlash d three points an the gear 
(120- apart) lo petermine il backlash 
through the gear arcumfsmnce, falls wilhii 
the specified range (.WS-,010.). 

c"w m m m *  
mw- 

Dial Indicator Method 
Check backlash at three points on the gear 
(120. apart) to determins i f  backlssh, 
through the gear c~rcumfemnce, lalls within 
the specified range (.00S-,010.). 
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