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Engine	  Fuel	  

•  Gasoline	  
•  NG/Propane	  
•  Diesel/Kerosene	  

– Storage	  
– Addi1ve	  
– Cetane	  –	  Octane	  
– Pros/Cons	  



•  Fuel	  Tanks	  



•  Fuel	  lines	  and	  fiIngs	  



•  Fuel	  Filters	  



•  Fuel	  Pumps	  
•  Mechanical	  vs.	  impulse	  



•  Pressurized	  Fuel	  System	  -‐	  	  Fuel	  tank	  located	  
below	  the	  level	  of	  carb…	  

•  Ex:	  Outboard	  engines	  



•  Vapor	  Return	  Fuel	  System	  
– To	  combat	  vapor	  lock…	  	  use	  a	  carb	  with	  vapor	  
return	  line…	  

– Figure	  8-‐15,	  page	  161	  



Air	  Induc1on	  Systems	  

•  Air	  Filter	  Housings	  and	  Filters	  



•  Air	  Cleaners	  an	  Air	  Filters	  
– Oil-‐weZed	  Air	  Cleaner	  
– Dry-‐Type	  Air	  Cleaner	  
– Dual	  Element	  Air	  Cleaners	  



Crankcase	  Breathers	  



Mufflers	  



Emissions	  



Emissions	  Control	  Regula1ons	  

•  The	  Beginning	  
•  CARB	  1990	  
•  Phase	  1	  -‐	  1995	  
•  Phase	  2	  -‐	  April	  2000	  
•  Phase	  3	  –	  April	  2007	  



Carbure1on	  
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Principles	  of	  Opera1on	  

•  Cold	  or	  hot	  star1ng	  
•  Idling	  
•  Part	  throZle	  
•  Accelera1on	  
•  High	  speed	  opera1on	  



Air	  –	  Fuel	  Mixture	  

•  14.7	  to	  1	  



Carb	  Pressure	  Differences	  

•  Vacuum	  –	  must	  be	  present	  to	  “draw	  in”	  fuel/air	  charge	  
–  2	  cycle	  depends	  on	  the	  crankcases	  ability	  to	  hold	  pressure…	  leaking	  

crankshaf	  seals…	  Adapter	  plate	  &	  pressurize	  case	  to	  5-‐6psi…	  	  should	  
hold	  some	  pressure…	  or	  squirt	  carb	  cleaner	  in	  plug	  hold…	  if	  runs	  or	  a	  
few	  seconds	  then	  case	  is	  probably	  OK…	  

•  Atmospheric	  Pressure	  
•  Venturi	  Principle	  



•  Venturi	  Principle	  



Types	  of	  Carbs	  

•  Posi1on	  



Types	  of	  Carbs	  

•  Float	  
•  Diaphragm	  -‐	  works	  at	  any	  angle,	  hand-‐held	  tools	  
•  Suc1on	  Lif	  -‐	  carb	  mounted	  directly	  on	  fuel	  tank	  



•  Float	  Type	  
– Float	  bowl	  ven1la1on	  
– Choke	  system	  
– ThroZle	  system	  
– Load	  adjustment	  
– Accelera1on	  system	  
– Accelera1on	  well	  
– Economizer	  circuit	  
–  Idling	  circuit	  
– Part-‐throZle;	  full	  throZle	  sequence	  
	  







•  Diaphragm-‐Type	  Carburetors	  
– No	  float	  
– Difference	  between	  atmospheric	  pressure	  and	  
vacuum	  created	  in	  engine	  pulsate	  a	  diaphragm	  

– Varia1on	  –	  two	  diagrams	  







•  Vacuum	  Carburetors	  



Primers	  





Manual	  ThroZle	  Control	  



Governor	  ThroZle	  Controls	  



Types	  of	  Governors	  

•  Air-‐Vane	  
•  Centrifugal	  –	  flyweights	  on	  revolving	  shaf	  
•  Vacuum	  –	  farm/industrial	  engines,	  between	  
carb	  &	  intake	  	  

•  Changing	  governor	  speed	  seIng	  –	  knurled	  
knob,	  cable,	  spring,	  vane	  length	  

•  Hun1ng	  –	  improper	  carb	  adj.	  



Governor	  	  

•  Speed	  
•  Power	  
•  Stability	  
•  sensi1vity	  







No	  fuel	  delivery	  
•  Solenoid-‐operated	  fuel	  shut-‐off	  valve	  found	  on	  some	  Walbro	  

and	  Nikki	  (float)	  carbs	  requires	  a	  minimum	  of	  7.3V	  to	  
func1on.	  	  Test	  by	  replacing	  the	  valve	  w/	  the	  standard	  brass	  
float-‐bowl	  fastener.	  

•  Diaphragm	  carbs	  –	  ofen	  need	  diaphragm	  replacement	  
•  Check	  valve	  on	  siphon	  feed	  carbs	  tends	  to	  s1ck	  
•  Suc1on-‐Lif	  –	  stretched	  pump	  diaphragm	  
•  Defec1ve	  needle	  and	  seat	  –	  float	  type	  carb	  



External	  Adjustment	  
•  Classic	  carbs	  have	  3	  adjustments	  –	  idle	  rpm,	  idle	  mixture,	  &	  high	  

speed	  mixture	  
•  Emission	  compliant	  carbs	  w/	  limiter	  caps	  or	  no	  adjustments.	  Some	  

have	  single	  screw	  adjustment	  
•  Ini1al	  adjustment	  -‐	  	  1	  ½	  turns	  out	  from	  fully	  seated	  
•  Final	  adjustment	  –	  if	  only	  idle	  rpm	  &	  idle	  mixture,	  adjust	  for	  best	  

idle	  
•  Final	  adjustment-‐	  3	  adjustments,	  opera1ng	  temp,	  throZle	  ¾	  open,	  

high	  speed	  mix	  screw	  back	  out	  small	  increments	  (1/8	  turn)	  when	  
speed	  falters	  too	  rich,	  1ghten	  in	  small	  increments,	  stop	  at	  threshold	  
of	  lean	  roll,	  note	  difference	  in	  number	  of	  turns	  and	  spilt	  the	  
difference,	  close	  throZle	  &	  adjust	  idle	  mix	  screw	  for	  fast	  idle,	  snap	  
throZle,	  hesita1on	  can	  be	  compensated	  by	  slight	  rich	  mixture,	  test	  
under	  load,	  experiment,	  most	  like	  slight	  rich	  mixture…	  



Hard	  Hot	  Start	  

•  Vapor	  lock	  
– Winter	  grade	  gas	  =	  rich	  mixture	  –	  higher	  vola1lity	  

•  Igni1on	  coil	  failure	  –	  most	  ofen	  the	  cause	  



Air-‐Cleaners	  

•  Replace	  -‐	  paper	  
•  Clean	  -‐	  polyurethane	  



Fuel	  System	  Service	  
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Troubleshoo1ng	  the	  Fuel	  System	  

o  Iden1fy	  the	  symptoms	  
o Speak	  to	  the	  customer	  
o Use	  troubleshoo1ng	  chart	  



Hard	  Starts	  

•  Spark	  and	  air?	  
•  Fuel	  in	  tank?	  
•  Examine	  plug	  
•  Is	  fuel	  stale	  or	  contaminated	  –	  test	  fuel	  for	  
ethanol	  %	  

•  Fresh	  gas?	  
•  Further	  diag.	  required	  



Checking	  Air-‐Fuel	  Mixture	  

•  Rich	  
•  Lean	  	  
•  Flooded	  

•  Check	  spark	  plug	  
– Black	  rich	  
– White	  lean	  
– Light	  tan	  -‐	  OK	  



Checking	  Gravity-‐Fed	  Fuel	  Supply	  

•  Disconnect	  fuel	  line	  at	  carb	  and	  check	  for	  
flow…	  



Checking	  Fuel	  Pump	  

•  Disconnect	  fuel	  line	  at	  carb	  and	  check	  for	  fuel	  
flow…	  



Other	  Checks	  

•  Vacuum	  leaks	  –	  carb	  cleaner	  test	  
•  Use	  a	  auxiliary	  fuel	  supply	  
•  Vapor	  lock	  



Carburetor	  Adjustment	  

•  Covered	  earlier,	  in	  carb	  unit…	  



High	  Speed	  and	  Idle	  Mixture	  
Adjustment	  



Carburetor	  Overhaul	  

•  See	  textbook	  &	  service	  informa1on	  
•  Demo…	  
•  Prac1ce…	  



Carburetor	  Removal	  



Carburetor	  Disassembly	  





Cleaning	  the	  Carburetor	  



Engine	  Governor	  Service	  

•  ReseIng	  the	  centrifugal	  governor	  system	  
•  Adjustment	  
– Bending	  aZachment	  arm	  –	  special	  tool	  
– Changing	  springs	  
– Lever	  clamp	  
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