
fu^i systems 
^ h e e n g i n e o p e r a t e s o n a m i x t u r e of a i r a n d fuel. 
T n e fue| s y s t e m h a s t w o m a i n p a r t s , a s s h o w n in 
F i g u r e 9_i . T h e fuel t a n k o r gas t a n k a l l o w s t h e 
e n g i n e to s t o r e e n o u g h fuel for seve ra l h o u r s of 
°Peration. T n e e n g i n e p a r t u s e d t o m i x a i r a n d 
fUei t o g e t h e r is ca l led a carburetor. T h e r e a r e 
rn . a ny t y p e s o f c a r b u r e t o r s . T h e y all w o r k in t h e 
S a m e b a s i c w a y . In th i s un i t we will s t u d y t h e 
°Peration of t h e fuel s y s t e m . 

LET'S F I N D OUT: When you finish reading and s t U ( l y . t h i s u n i t , you should be able to: 
1. Explain the parts and operat j 0 n o f a b a S i c carburetor. 
2 . Descr ibe the parts and o p e r a t i o n o f a v a c u u m or suc t ion 

carburetor. 
3 . Describe the parts and o p e r a t i o n o f a float carburetor. 
4 . Describe the parts and opera t j ( ) n o f a diaphragm carburetor. 
5. Explain the operation of a s | j d i y a l v e carburetor. 
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THE C A R B U R E T O R 

O n e of t h e e n g i n e ' s s t r o k e s is ca l led t h e intake 
stroke. O n th is s t r o k e t h e p i s t o n m o v e s d o w n very 
fas t . A t t h e s a m e t i m e , t h e i n t a k e v a l v e is o p e n e d . 
T h i s fast d o w n w a r d m o v e m e n t c a u s e s a v a c u u m 
in t h e c y l i n d e r , a n d t h i s is h o w t h e a i r - fue l m i x 
t u r e ge ts i n t o t he c y l i n d e r . 

T h e c a r b u r e t o r ' s j o b is t o m i x t h e a i r a n d fuel 
t o g e t h e r in j u s t t he r igh t a m o u n t . N e x t t o t he 
i n t a k e va lve , t h e c a r b u r e t o r is a t t a c h e d to t h e 
e n g i n e . A c a r b u r e t o r is s h a p e d l ike a t u b e , as 
s h o w n in F i g u r e 9-2. T h e t u b e is o p e n at one e n d . 
W h e n t h e p i s t o n is o n t h e i n t a k e s t r o k e , a i r is 
p u l l e d in t h e o p e n e n d of t h e c a r b u r e t o r . T h e a i r 
c a n get i n t o t h e e n g i n e t h r o u g h t h e o p e n i n t a k e 
va lve . 

D O W N O N 

INTAKE r~| 

S T R O K E <Jr 

YJl 1 
Figure 9-2. A ca rbure to r is a tube open at one end, 
at tached to the engine. 

AIR 

Figure 9-3. The venturi is a raised part of the carbure
tor that causes a low-pressure area. 

Venturi 

T h e m i d d l e of o u r c a r b u r e t o r t u b e h a s a p a r 
t ia l ly r e s t r i c t e d a r e a . T h i s a r e a is ca l l ed t h e ven
turi, F i g u r e 9 -3 . A i r h a s a h a r d t i m e g e t t i n g 
t h r o u g h t h e v e n t u r i . As t h e a i r d o e s get t h r o u g h , it 
s p e e d s u p , l e a v i n g low p r e s s u r e in t h e v e n t u r i . 
T h i s low p r e s s u r e will pul l in fuel. 

Fuel Pickup 

W e m u s t h a v e a w a y of m i x i n g fuel w i th t h e a i r . 
A s m a l l a m o u n t of fuel is s t o r e d in t h e c a r b u r e t o r , 
as s h o w n in F i g u r e 9-4. T h e fuel is r i g h t u n d e r t he 
v e n t u r i . A h o l l o w p i c k u p t u b e r u n s f r o m t h e fuel 
t o t h e v e n t u r i . 

W h e n a i r goes t h r o u g h t h e v e n t u r i . it c a u s e s a 
l o w p r e s s u r e . T h i s low p r e s s u r e s u c k s fuel u p t he 
p i c k u p t u b e . T h e fuel m i x e s w i th t h e a i r . T h e 
m i x t u r e of a i r a n d fuel goes i n t o t h e e n g i n e . 

AIR 

FUEL 

Figure 9-4. The pickup tube lets fuel mix with the air. 

Throttle Valve 

T h e r e a r e t i m e s w h e n we w a n t a n e n g i n e t o r u n 
fas t . At o t h e r t i m e s we w a n t it t o r u n s lowly . If a 
l a rge a m o u n t of a i r - fue l m i x t u r e e n t e r s , t h e 
e n g i n e r u n s fast . If j u s t a l i t t le a i r - fuel m i x t u r e 
ge ts in, t h e e n g i n e will r u n s lowly . 

W e use a p a r t ca l led t h e throttle valve t o c o n 
t r o l e n g i n e s p e e d . A t h r o t t l e va lve is s h o w n in 
F i g u r e 9 -5 . T h e t h r o t t l e va lve is a r o u n d p l a t e . It 
fits in t h e e n d of t h e c a r b u r e t o r t u b e . T h e va lve 
m a y be o p e n e d o r c lo sed by t h e p e r s o n u s i n g t h e 
e n g i n e . 
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Figure 9-5. The thrott le valve fits in the end of the 
carburetor . 

V A L V E 

C L O S E D 

Choke 

W h e n a n e n g i n e is c o l d , it is h a r d t o s t a r t . A 
c a r b u r e t o r h a s a c h o k e , F i g u r e 9-8 , w h i c h h e l p s 
s t a r t a co ld e n g i n e . 

T h e c h o k e is a s m a l l r o u n d va lve . It l o o k s a lot 
l ike t h e t h r o t t l e va lve . T h e c h o k e va lve fits in t h e 
c a r b u r e t o r n e a r w h e r e t he a i r c o m e s in. 

W h e n t h e e n g i n e is co ld , we c lose t he c h o k e 
va lve . V e r y l i t t le a i r c a n get i n t o t h e c a r b u r e t o r . 
T h e p i s t o n g o i n g d o w n c a u s e s a v a c u u m . T h i s 
s t r o n g v a c u u m pu l l s a lot of fuel o u t of t h e p i c k 
u p t u b e . T h e fuel g o e s i n to t h e c y l i n d e r . Al l th i s 
fuel he lp s t h e e n g i n e s t a r t m o r e eas i ly . 

T h e c h o k e v a l v e u s u a l l y is c o n n e c t e d t o a lever , 
F i g u r e 9 -9 . T h e lever is o n t he o u t s i d e of t he 
c a r b u r e t o r . W e use t h e level to c lose t h e c h o k e 
va lve w h e n t h e e n g i n e is c o l d . W e m o v e t h e lever 
t o o p e n t h e c h o k e v a l v e w h e n t h e e n g i n e is w a r m . 

Figure 9-6. A closed thrott le valve prevents air and 
fuel from getting into the engine. 

AIR 

O P E N 

,i THROTTLE 

Figure 9-7. An open throt t le valve lets in a large 
amoun t of air-fuel mixture . 

A c losed va lve is s h o w n in F i g u r e 9-6 . V e r y 
little a i r a n d fuel c a n get i n t o t he e n g i n e , so t h e 
e n g i n e r u n s s lowly . T h e m o r e t h e va lve is o p e n e d , 
t he m o r e a i r - fue l m i x t u r e ge ts i n t o t he e n g i n e , a n d 
t he fas te r t h e e n g i n e r u n s . A n o p e n t h r o t t l e va lve 
is s h o w n in F i g u r e 9-7. 

AIR 

C H O K E V A L V E 

T C L O S E D FUEL 

Figure 9-8. When the choke valve is closed, a lot of 
fuel is pulled up the pickup tube. 

Figure 9-9. A choke lever is used to open and close the 
choke valve. 
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High-Speed Fuel Adjustment Screw 

W h e n t h e e n g i n e r u n s a t h i g h s p e e d , it n e e d s a 
lot of a i r a n d fuel . A i r e n t e r s t h e c a r b u r e t o r a n d 
goes t h r o u g h t h e v e n t u r i . A v a c u u m in t h e v e n t u r i 
p u l l s fuel u p t h e p i c k u p t u b e . T h e fuel m i x e s w i t h 
t h e a i r a n d e n t e r s t h e cy l i nde r . 

W e n e e d a w a y of c o n t r o l l i n g t h e a m o u n t of 
fuel t h a t g o e s u p t h e p i c k u p t u b e . A s c r e w wi th a 
p o i n t e d end fits in t h e s ide of t h e c a r b u r e t o r a s 
s h o w n in F i g u r e 9-10. T h e end of t h e s c r ew goes 
i n t o t h e p i c k u p t u b e . W e use t h e s c r e w t o o p e n o r 
c lose t h e p i c k u p t u b e . If we t u r n t h e s c r e w all t h e 
w a y in, n o t m u c h fuel c a n g o u p t h e t u b e . If we 
t u r n t h e s c r e w o u t , a lot of fuel c a n g o u p t h e t u b e . 

T h i s s c r e w is ca l l ed t h e h i g h - s p e e d fuel a d j u s t 
m e n t s c r ew . W e use it t o a d j u s t t h e a m o u n t of fuel 
g o i n g i n t o t h e e n g i n e a t h i g h s p e e d . In a l a t e r u n i t 
we will see h o w t o a d j u s t th i s s c rew. 

THROTTLE V A L V E 

I FUEL 

THROTTLE 

V A L V E O P E N 

imiiiwmiiiiS' 

H I G H SPEED 

A D J U S T I N G 

S C R E W ED 
Figure 9-10. The high-speed adjus tment screw con
trols the fuel coming up the pickup tube. 

Low-Speed Fuel Adjustment Screw 

W h e n we w a n t a n e n g i n e t o r u n s lowly , we c lose 
t h e t h r o t t l e va lve , so t h a t ve ry l i t t le a i r goes 
t h r o u g h t h e v e n t u r i a n d ve ry l i t t le fuel is pu l led u p 
t h e p i c k u p t u b e . W e n e e d a w a y t o get a s m a l l 
a m o u n t of fuel i n t o t h e e n g i n e so it will r u n . W e 
d o th is by h a v i n g a s m a l l ho l e b e h i n d t h e t h r o t t l e 
va lve . F u e l is pu l l ed t h r o u g h a p a s s a g e a n d o u t 
t h e h o l e as s h o w n in F i g u r e 9 - 1 1 . 

W e need a w a y t o c o n t r o l t h e a m o u n t of fuel 
t h a t c o m e s o u t t he h o l e . A s m a l l s c r ew wi th a 

LOW SPEED 

A D J U S T M E N T 

S C R E W 

Figure 9-11. The low-speed screw controls the fuel 
coming out behind the throt t le valve. 

XX 

Figure 9-12. Low-speed adjustment screw. 

C 

HIGH SPEED 

Figure 9-13. T h e low-speed and high-speed adjust
ment screws and the choke valve can be seen in this 
carburetor . 

p o i n t e d e n d is u sed , F i g u r e 9 -12 . T h e sc rew goes 
t h r o u g h t h e s ide of t h e c a r b u r e t o r . T h e p o i n t e d 
e n d g o e s i n t o t h e fuel p a s s a g e . If t h e sc rew is 
t u r n e d al l t h e w a y in, v e r y l i t t le fuel c a n c o m e o u t 
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t he h o l e . If t h e s c r ew is t u r n e d o u t , m o r e fuel c a n 
get o u t t h e h o l e . W e will l e a rn h o w t o a d j u s t th i s 
sc rew in a l a t e r un i t . T h e c a r b u r e t o r s h o w n in 
F i g u r e 9-13 h a s t he l o w - s p e e d fuel a d j u s t m e n t 
sc rew, t h e h i g h - s p e e d fuel a d j u s t m e n t sc rew a n d 
the c h o k e va lve iden t i f ied . 

SUCTION CARBURETOR 

T h e s u c t i o n o r v a c u u m c a r b u r e t o r is o n e of t h e 
m o s t c o m m o n c a r b u r e t o r s . M a n y sma l l e n g i n e s 
use a v a c u u m c a r b u r e t o r . A v a c u u m c a r b u r e t o r is 
m o u n t e d o n t o p of a fuel t a n k . F u e l is pu l l ed o u t 
of t h e fuel t a n k by a v a c u u m . All v a c u u m c a r b u r e 
t o r s w o r k t h e s a m e . T h e y a r e s o m e t i m e s ca l l ed 
vacu- feed o r vacu- je t c a r b u r e t o r s . 

Suction Carburetor Parts 

A v a c u u m c a r b u r e t o r is s h o w n in F i g u r e 9-14 . 
T h e c a r b u r e t o r h a s t w o bo l t ho l e s u sed t o m o u n t 
it t o t he e n g i n e . T h e r e is a n o p e n i n g a t t h e t o p of 
t he c a r b u r e t o r , w h i c h a l l o w s a i r t o e n t e r . T h e a i r 
goes t h r o u g h t h e c e n t e r of t he c a r b u r e t o r . A 
c h o k e is m o u n t e d n e x t to t he a i r o p e n i n g . T h e 
c h o k e c a n be used t o o p e n o r c lose t he a i r 
o p e n i n g . 

/ 
THROTTLE f 

HOLES FOR M O U N T I N G 

Figure 9-15. Par ts of a vacuum carbure tor . (Briggs & 
Stra t ton Corp.) 

A t h r o t t l e v a l v e is i n s i d e t h e c a r b u r e t o r . R i g h t 
b e l o w t h e t h r o t t l e va lve is a t u b e ca l led t h e fuel 
pipe, w h i c h b r i n g s fuel u p i n t o t h e c a r b u r e t o r . A 
fuel p i p e is s h o w n in F i g u r e ' 9 - 1 5 . T h e r e is a s m a l l 
s c r e e n in t he b o t t o m of t h e p i p e . T h e s c r e e n s t o p s 
d i r t f r o m g o i n g u p t h e p i p e a n d i n t o t he c a r b u r e 
to r . A s m a l l ba l l fits in t he b o t t o m of t h e p i p e , 
F i g u r e 9-16 . T h e ba l l lets fuel g o u p t he p ipe , b u t it 
will n o t let fuel r u n b a c k o u t of t h e p ipe . If t h e 
p ipe is e m p t y , it t a k e s a l o n g t i m e t o s t a r t t he 
e n g i n e . 



94 S M A L L ENGINE S Y S T E M S 

Figure 9-16. The fuel pipe has a screen and ball. 
(Briggs & St ra t ton Corp.) 

C A P 

Figure 9-17. The carbure tor is mounted to the fuel 
tank. (Briggs & St ra t ton Corp.) 

T h e fuel t a n k is a t t a c h e d t o t h e b o t t o m of t h e 
c a r b u r e t o r . A fuel t a n k a n d c a r b u r e t o r a r e s h o w n 
in F i g u r e 9 -17 . T h e fuel t a n k is u sed t o s t o r e fuel. 
T h e r e is e n o u g h g a s o l i n e in t h e t a n k t o a l l o w t h e 
e n g i n e t o r u n fo r seve ra l h o u r s . T h e c a p on t h e 
fuel t a n k h a s a s m a l l h o l e in it , ca l l ed a vent. T h e 

ven t a l l o w s a i r t o get i n t o t h e t a n k . W i t h o u t a 
v e n t , a v a c u u m c o u l d f o r m in t h e t a n k a n d p r e 
ven t fuel f r o m g o i n g u p t h e fuel p i p e . T h e fuel 
p i p e o n t he c a r b u r e t o r fits d o w n i n t o t he fuel 
t a n k . 

How the Suction Carburetor Works 

As t h e p i s t o n m o v e s d o w n in t h e c y l i n d e r , a 
v a c u u m is c r e a t e d in s ide t h e c a r b u r e t o r . A 
v a c u u m ins ide t h e c a r b u r e t o r pu l l s fuel u p t h e fuel 
p i p e . T h e a m o u n t of fuel is c o n t r o l l e d by a h i g h 
speed a d j u s t m e n t s c rew, s h o w n in F i g u r e 9-18. 
T h e t h r o t t l e va lve s lows d o w n t h e a i r m u c h like a 
v e n t u r i ; th i s he lp s pul l fuel u p t h e p i p e . T h e r e a r e 

Figure 9-18. Air going th rough the ca rbure to r causes 
a vacuum tha t pulls fuel out of the fuel tank. (Briggs & 
St ra t ton Corp.) 

Figure 9-19. Fuel enters th rough two discharge or 
metering holes. (Briggs & St ra t ton Corp.) 
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t w o h o l e s t h r o u g h w h i c h t h e fuel e n t e r s t he c a r 
b u r e t o r . T h e s e a r e ca l l ed metering o r discharge 
holes, F i g u r e 9 - 1 9 . W h e n t h e t h r o t t l e is o p e n , fuel 
c o m e s o u t b o t h ho le s . W h e n t he t h r o t t l e is c l o s e d , 
a s m a l l a m o u n t of fuel c a n c o m e o u t o n e of t h e 

THROTTLE 

Figure 9-20. The choke is opened to let in air and 
closed to stop the air. (Briggs & St ra t ton Corp.) 

FUEL 
TANK 

Figure 9-21. An engine with a float carburetor . 
(Briggs & St ra t ton Corp.) 

ho l e s . T h i s a l l o w s t h e e n g i n e t o r u n wi th a c losed 
t h r o t t l e . 

T h e c h o k e is a s l i d i n g p l a t e m o u n t e d a t - t h e 
o u t e r e n d of t h e c a r b u r e t o r . F i g u r e 9-20 . T h e 
c h o k e is pu l l ed o u t t o c lose off t he a i r . T h i s he lps 
in s t a r t i n g a cold e n g i n e . T h e c h o k e is p u s h e d in as 
s o o n a s t h e e n g i n e s t a r t s . 

FLOAT CARBURETOR 

M a n y sma l l e n g i n e s use a float c a r b u r e t o r . 
F i g u r e 9 - 2 1 . A s e p a r a t e fuel t a n k is used wi th a 
f loa t c a r b u r e t o r . T h e fuel t a n k is a t t a c h e d to 
a n o t h e r p a r t of t he e n g i n e . T h e fuel t a n k is 
m o u n t e d h i g h e r t h a n t h e c a r b u r e t o r , as s h o w n in 
F i g u r e 9-22. F u e l f lows f r o m t h e t a n k t h r o u g h a 
fuel l ine to t he c a r b u r e t o r . G r a v i t y m a k e s t h e fuel 
f low. A f loat in t he c a r b u r e t o r c o n t r o l s t h e f low of 
fuel f r o m the t a n k . 

FUEL 

TANK 

FLOAT 

C A R B U R E T O R 

Figure 9-22. The fuel tank is mounted above a float 
carburetor . (Briggs & St ra t ton Corp.) 

The Float 

T h e fuel line f r o m t h e fuel t a n k b r i n g s fuel i n to 
t he c a r b u r e t o r . T h e fuel l ine is c o n n e c t e d to a 
ho l e , ca l led t h e fuel inlet, in t he s ide of t he ca r 
b u r e t o r . T h e fuel goes i n t o a n a r e a ca l l ed t h e float 
bowl. A n inlet a n d f loa t b o w l a r e s h o w n in F i g u r e 
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V E N T NEEDLE V A L V E 

FLOAT BOWL 

Figure 9-25. Par ts of the float system. 

PIVOT 

Figure 9-23. A float carburetor . 

NEEDLE V A L V E 

FLOAT 

Figure 9-24. A float and needle valve. 

Figure 9-26. When the float is down, the needle valve 
lets fuel come in. 

9 - 2 3 . F u e l in t h e f loa t b o w l is u s e d t o r u n t h e 
e n g i n e . 

T h e a m o u n t of fuel in t h e f loa t b o w l is c o n 
t r o l l e d by a f loa t . T h e f loa t is s h o w n in F i g u r e 
9 -24 . It is a s m a l l h o l l o w p iece of c o p p e r o r p l a s 
t ic . T h e f loa t is l ight e n o u g h t o f loa t on t o p of 
g a s o l i n e . T h e f l oa t is c o n n e c t e d t o a p i v o t o n t h e 
s ide of t h e b o w l . A s m a l l , r o u n d p iece of m e t a l 
w i th a s h a r p end fits on t o p of t h e f loa t . T h i s p a r t 
is ca l l ed a needle valve. F i g u r e 9 - 2 5 . T h e n e e d l e 
va lve fits i n t o t h e fuel inlet . T h e r e is a sma l l v e n t in 
t h e t o p of t h e b o w l t o let in a i r a n d e q u a l i z e 
p r e s s u r e in t he f loa t c h a m b e r . 

A s t h e e n g i n e r u n s , s o m e of t h e fuel in t h e f loa t 
b o w l is u s e d u p . A s t h e fuel level in t h e b o w l 
d r o p s , t h e f loa t d r o p s . A s t h e f loa t m o v e s d o w n , 
t h e n e e d l e va lve is m o v e d o u t of t h e in le t h o l e . 
F u e l c a n c o m e in t h r o u g h t h e in le t h o l e f r o m t h e 
fuel t a n k , as s h o w n in F i g u r e 9 -26 . 

Figure 9-27. As the fuel level goes up, the float goes up 
and shuts off the fuel. 

T h e fuel level wil l r ise a s m o r e fuel c o m e s i n t o 
t h e b o w l . T h e f loat will a l s o r i se , p u s h i n g t h e 
n e e d l e v a l v e i n t o t h e in le t , a s s h o w n in F i g u r e 
9 -27 . N o w fuel c a n n o t get i n t o t h e b o w l a r o u n d 
t h e n e e d l e v a l v e . F l o w f r o m t h e fuel t a n k is 
s t o p p e d . 



FUEL S Y S T E M S 97 
Float Carburetor Parts 

All f loa t c a r b u r e t o r s use a f loa t to c o n t r o l t h e 
fuel level . A f loa t c a r b u r e t o r h a s t h e s a m e b a s i c 
p a r t s as o t h e r c a r b u r e t o r s we h a v e s t u d i e d . T w o 
t y p e s of f loa t c a r b u r e t o r s a r e s h o w n in F i g u r e 
9 -28 . M a n y f loat c a r b u r e t o r s h a v e a l ow- a n d a 

h i g h - s p e e d a d j u s t m e n t s c r ew . T h e y h a v e a t h r o t 
tle va lve a n d c h o k e va lve . 

T h e in s ide p a r t s of a f loa t c a r b u r e t o r a r e s h o w n 
in F i g u r e 9 -29 . T h e r e is a t u b e w i t h h o l e s in it. It 
b r i n g s fuel f r o m the float b o w l t o t h e v e n t u r i . T h e 
t u b e is ca l l ed a nozzle. It d o e s t he s a m e j o b as the 
fuel p ipe in a s u c t i o n c a r b u r e t o r . 

LOW SPEED 

A D J U S T M E N T S C R E W 

HIGH SPEED 

A D J U S T M E N T S C R E W 

H O AT 

BOWL 

C H O K E LEVER 

H I G H SPEED 

A D J U S T M E N T S C R E W 

Figure 9-28. Par ts on the outside of two float carbure
tors. (Briggs & St ra t ton Corp.) 

Figure 9-29. Parts inside a float carburetor . 

How The Float Carburetor Works 

W h e n t h e e n g i n e is r u n n i n g fast , t h e t h r o t t l e 
va lve is o p e n as s h o w n in F i g u r e 9-30 . A i r c o m e s 

AIR-FUEL 

M I X T U R E THROTTLE V A L V E O P E N 

O / 

N O Z Z L E 

Figure 9-30. Air flowing th rough the venturi causes 
fuel to be pulled through the nozzle. 

THROTTLE V A L V E 

LOW SPEED 

A D J U S T M E N T 

S C R E W 

FUEL 

INLET 

FLOAT 

NEEDLE SEAT -

FLOAT 

NEEDLE 

V A L V E 

%W 
N O Z Z L E 

H IGH SPEED 

A D J U S T M E N T 

S C R E W 
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in t h e c a r b u r e t o r . A s a i r goes t h r o u g h t h e v e n t u r i , 
l o w p r e s s u r e is d e v e l o p e d . F u e l is pu l l ed o u t of t h e 
f loa t b o w l t h r o u g h t h e n o z z l e . A i r a n d fuel m i x 
t o g e t h e r in t h e v e n t u r i . T h e a i r - fue l m i x t u r e 
e n t e r s t h e e n g i n e c y l i n d e r . T h e a m o u n t of fuel 
t h a t c a n g o u p t h e fuel nozz l e is c o n t r o l l e d by t h e 
h i g h - s p e e d a d j u s t m e n t sc rew. A i r b leed ho les in 

AIR-FUEL M I X T U R E 
> V THROTTLE V A L V E C L O S E D 

Figure 9-31. Fuel comes out of a hole behind the 
closed thrott le valve. 

t h e n o z z l e h e l p b r e a k u p t h e fuel o n its w a y o u t of 
t h e n o z z l e . 

W h e n t h e e n g i n e is r u n n i n g s lowly , t h e t h r o t t l e 
v a l v e is c l o s e d . T h e r e is a s m a l l h o l e o n t h e e n g i n e 
s ide of t h e t h r o t t l e va lve . A v a c u u m a t th i s h o l e 
c a u s e s fuel t o b e pu l l ed u p t h e n o z z l e . A s m a l l 
a m o u n t of fuel g o e s o u t of t h i s h o l e a n d i n t o t h e 
e n g i n e a s s h o w n in F i g u r e 9 - 3 1 . T h i s is e n o u g n 
fuel for t h e e n g i n e to r u n . 

A c h o k e va lve is u sed for c o l d s t a r t i n g . T h e 
c h o k e va lve is c losed as s h o w n in F i g u r e 9-32. N o t 
m u c h a i r c a n e n t e r t h e c a r b u r e t o r . A s t r o n g 
v a c u u m is c a u s e d by t h e e n g i n e ' s p i s t o n . T h i s 
s t r o n g v a c u u m pul l s a lot of fuel o u t of t h e nozz l e . 
T h e fuel goes i n t o t he e n g i n e t o h e l p it s t a r t . 

DIAPHRAGM CARBURETOR 

A n o t h e r k ind of c a r b u r e t o r is used o n m a n y 
sma l l e n g i n e s . It is ca l led a diaphragm carburetor. 
F l o a t a n d s u c t i o n c a r b u r e t o r s w o r k on ly on 
e n g i n e s t h a t a r e used u p r i g h t . If a f loa t o r s u c t i o n 
e n g i n e is t u r n e d o n its s ide , t h e c a r b u r e t o r will n o t 
w o r k p r o p e r l y . S o m e e n g i n e s a r e used in m a n y 
p o s i t i o n s . F o r e x a m p l e , a c h a i n s a w , F i g u r e 9 -33 , 
m u s t w o r k in a n y p o s i t i o n . A d i a p h r a g m c a r b u r e 
t o r is m a d e t o w o r k in a n y p o s i t i o n . 

Figure 9-32. A closed choke valve causes a lot of fuel Figure 9-33. A chainsaw needs a d i aphragm carbure-
to be pulled out of the nozzle. tor so it can work in all posi t ions. (McCul loch Corp. ) 
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Diaphragm Carburetor Parts 

T h e o u t s i d e p a r t s of a d i a p h r a g m c a r b u r e t o r 
a r e s h o w n in F i g u r e 9 -34 . T h e t o p p a r t of t h e 
c a r b u r e t o r is t he s a m e as a float o r s u c t i o n c a r 
b u r e t o r . It h a s a c h o k e v a l v e , t h r o t t l e va lve a n d 
v e n t u r i . T h e d i a p h r a g m c a r b u r e t o r h a s a highl
a n d l o w - s p e e d a d j u s t m e n t s c r e w . F i g u r e 9 -35 , j u s t 
l ike o t h e r c a r b u r e t o r s . 

Figure 9-34. The outside parts of a d iaphragm 
carburetor . 

C H O K E 

V A L V E 

H I G H - LOW-

SPEED SPEED 

A D J U S T M E N T A D J U S T M E N T 

Mgure 9-35. A d iaphragm ca rbure to r has a low- and a 
ligh-speed adjustment screw like other carburetors . 

T h i s k i n d ot c a r b u r e t o r d o e s n o t h a v e a float 
b o w l . I n s t e a d , it has a p a r t ca l l ed a diaphragm. 
T h e d i a p h r a g m c o n t r o l s a s m a l l a m o u n t of fuel in 
a fuel c h a m b e r . A fuel inlet a l l o w s fuel t o e n t e r t h e 
c a r b u r e t o r . 

How a Diaphragm Carburetor Works 

T h e d i a p h r a g m is m a d e f r o m a flexible r u b b e r 
l ike m a t e r i a l . T h e d i a p h r a g m is s t r e t c h e d a c r o s s a 
s m a l l s p a c e ca l led a chamber. F i g u r e 9-36. 

A sma l l c o n t r o l lever is c o n n e c t e d f r o m the 
c e n t e r of t h e d i a p h r a g m t o a n e e d l e va lve . T h e 
n e e d l e va lve h a s t he s a m e j o b as t h e n e e d l e va lve 
in a float c a r b u r e t o r . A s m a l l s p r i n g fits b e t w e e n 
t h e t o p of t h e c h a m b e r a n d t h e c o n t r o l lever. T h e 
c o n t r o l lever is c o n n e c t e d t o a sma l l p ivo t . 

T h e fuel f l ows f r o m t h e fuel t a n k t o t h e fuel 
in le t . T h e s p r i n g p u s h e s d o w n o n t he c o n t r o l 
lever . T h i s a l l o w s t h e n e e d l e va lve t o d r o p d o w n . 

D I A P H R A G M F U E l INLET V A L V E 

S P R I N G O U T C O N T R O L LEVER 

Figure 9-36. D iaphragm parts . (McCul loch Corp.) 
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INLET C O N T R O L V A L V E 

C O N T R O L 

LEVER 

Figure 9-37. Fuel comes into the chamber a round the 
needle valve. 

Figure 9-38. When the chamber is full, the d i aph ragm 
moves down and pushes the needle valve up. 

F u e l c a n c o m e in a r o u n d t h e n e e d l e v a l v e , as 
s h o w n in F i g u r e 9 -37 . 

A s t h e fuel fills u p t h e c h a m b e r , it p u s h e s d o w n 
o n t h e d i a p h r a g m . D o w n w a r d m o v e m e n t of t h e 
d i a p h r a g m c a u s e s t h e c o n t r o l l ever t o p i v o t 
u p w a r d . T h i s p u s h e s u p o n t h e n e e d l e v a l v e . T h e 
fuel inlet is n o w c l o s e d , a s s h o w n in F i g u r e 9 -38 . 
W h e n fuel is u sed u p , t h e d i a p h r a g m c o m e s b a c k 
u p . T h e need l e will o p e n t o let fuel in a g a i n . 

T h e d i a p h r a g m will w o r k t h e s a m e w a y n o 
m a t t e r w h a t p o s i t i o n t h e e n g i n e is in. T h e e n g i n e 
c a n r u n even if it is u p s i d e d o w n . 

T h e rest of t h e c a r b u r e t o r w o r k s in t h e s a m e 
m a n n e r a s a f loa t o r s u c t i o n c a r b u r e t o r . A i r 
e n t e r s t h e c a r b u r e t o r a n d f lows o v e r a v e n t u r i . 
L o w p r e s s u r e in t h e v e n t u r i a l l o w s fuel t o b e 
p u l l e d o u t of t h e fuel c h a m b e r . F u e l m i x e s w i th 
t h e a i r a n d e n t e r s t h e e n g i n e c y l i n d e r . A n 
e x p l o d e d v iew of a d i a p h r a g m c a r b u r e t o r is 
s h o w n in F i g u r e 9-39. 

HIGH-SPEED @ 

Figure 9-39. An exploded view of a d i aphragm car
buretor . (Tecumseh Products Co.) 

SLIDING VALVE C A R B U R E T O R 

M a n y m o p e d a n d m o t o r c y c l e e n g i n e s use a 
c a r b u r e t o r ca l led a sliding valve. T h e c a r b u r e t o r 
ge t s its n a m e f r o m a p i s t o n s h a p e d va lve t h a t 
s l ides u p a n d d o w n i n s i d e t h e c a r b u r e t o r , F i g u r e 
9 -40 . O n t h e e n d of t h e s l id ing va lve is a l o n g 
n e e d l e v a l v e . T h e v a l v e c o n t r o l s t h e a m o u n t of 
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Figure 9-43. This mower needs a governor to keep the 
engine speed steady. (The Toro Co.) 

t h e r e is a n o t h e r c o n t r o l o v e r s p e e d . T h i s c o n t r o l 
c o m e s f r o m a governor. 

A g o v e r n o r is used t o h o l d a n e n g i n e a t a s t e a d y 
s p e e d . Le t ' s say y o u a r e m o w i n g a l a w n . Y o u set 
t h e t h r o t t l e o n y o u r m o w e r a t t h e r igh t s p e e d . 
T h e n y o u s t a r t m o w i n g t h e g r a s s . F i g u r e 9 -43 . 
W h e n y o u c o m e t o v e r y h i g h g r a s s , t h e m o w e r 
e n g i n e h a s to w o r k ve ry h a r d . T h e e n g i n e will 
s t a r t t o s low d o w n . 

T h e g o v e r n o r ' s j o b is t o k e e p t h e e n g i n e r u n 
n i n g a t a s t e a d y s p e e d . It d o e s t h i s by o p e n i n g o r 
c l o s i n g t h e t h r o t t l e va lve . T h e g o v e r n o r c loses t h e 
t h r o t t l e va lve if t h e e n g i n e is no t w o r k i n g h a r d . It 
o p e n s t h e t h r o t t l e for m o r e p o w e r if t h e e n g i n e 
h a s t o w o r k h a r d . E n g i n e s u sed on l a w n m o w e r s 
a n d t i l lers use a g o v e r n o r . T h e r e a r e t w o types of 
g o v e r n o r s . O n e is ca l l ed a n air vane a n d t h e o t h e r 
a mechanical governor. 

Air Vane Governor 

A n a i r v a n e g o v e r n o r uses t h e fo rce of a i r c o m 
ing off t h e f lywhee l . A s m a l l , flat p iece of p las t i c 
o r s teel is m o u n t e d a b o v e t h e f l ywhee l , a s s h o w n 

Figure 9-44. Air vane governor parts . (Briggs & Stra t 
ton Corp.) 

Figure 9-45. The governor spring tries to hold the 
thrott le open. (Briggs & St ra t ton Corp.) 

in F i g u r e 9-44 . T h i s is ca l led t h e air vane. T h e a i r 
v a n e is c o n n e c t e d t o t h e t h r o t t l e v a l v e by a p iece 
of w i r e , ca l led a link. A s p r i n g is c o n n e c t e d to t h e 
l ink . T h e s p r i n g is c o n n e c t e d so t h a t it t r ies to 
o p e n t he t h r o t t l e . F i g u r e 9 -45 . 

W h e n t he e n g i n e is r u n n i n g , a i r is t h r o w n off 
t h e f lywhee l . T h e a i r h i t s t h e a i r v a n e as s h o w n in 
F i g u r e 9 -46 . T h e v a n e a n d l ink t ry t o c lose t h e 
c a r b u r e t o r t h r o t t l e . T h e fas te r t h e e n g i n e is r u n 
n i n g t h e m o r e a i r h i ts t he v a n e . T h e s t r o n g e r t h e 
p u s h o n t h e v a n e , t he m o r e force t h e r e is t o c lose 
t h e t h r o t t l e va lve . 

T h e g o v e r n o r s p r i n g w o r k s a g a i n s t t h e a i r v a n e . 
It t r ies t o pu l l t h e t h r o t t l e o p e n . T h e s p r i n g u s u 
al ly is c o n n e c t e d t o a h a n d c o n t r o l a s s h o w n in 
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THROTTLE 

C L O S I N G 

Figure 9-46. W h e n a i r hits t he a i r v a n e , t he t h r o t t l e is 
c losed . 

G O V E R N O R 

S P R I N G 

Figure 9-47. T h e p a r t s of a h a n d t h ro t t l e c o n t r o l . 

F i g u r e 9-47 . W h e n y o u w o r k t he h a n d t h r o t t l e 
lever on a m o w e r , y o u a r e p u l l i n g on a c a b l e . T h e 
c a b l e is c o n n e c t e d t o t h e g o v e r n o r s p r i n g . P u t t i n g 
t e n s i o n on t h e s p r i n g will m a k e the e n g i n e r un 
fas te r . R e l e a s i n g t he s p r i n g will a l l o w t he e n g i n e 
to r u n s l o w e r . T h e s p r i n g a n d a i r v a n e w o r k 
t o g e t h e r to keep the e n g i n e speed s t e a d y . 

Mechanical Governor 

S o m e e n g i n e s use a m e c h a n i c a l g o v e r n o r . P a r t 
of th i s g o v e r n o r is ins ide t he e n g i n e . A sma l l g e a r 
r ides o n the c a m s h a f t g e a r . A t t a c h e d to t he gea r is 
a s m a l l set of w e i g h t s a s s h o w n in F i g u r e 9 -48 . A 
g o v e r n o r s p r i n g , l ike t h e o n e in a n a i r v a n e g o v e r 
n o r , is used . T h e s p r i n g h o l d s t he t h r o t t l e o p e n . 
T h e s p r i n g is a t t a c h e d to the h a n d c o n t r o l . 

C A M S H A F T -

G E A R 

G O V E R N O R 

G E A R 

C O U N T E R W E I G H T S 

C L O S E D 

Figure 9-48. T h e g o v e r n o r sp r ing tr ies to ho ld the 
t h r o t t l e o p e n . (Br iggs & S t r a t t o n C o r p . ) 

/ 
C O U N T E R W E I G H T S O P E N I N G LEVER 

Figure 9-49. As the we igh t s fly o u t , they m o v e a lever 
to close the t h r o t t l e . (Br iggs & S t r a t t o n C o r p . ) 

A s t he e n g i n e r u n s , t h e c a m s h a f t g e a r m a k e s 
t he g o v e r n o r g e a r t u r n . T h e h i g h s p e e d of t h e 
g o v e r n o r g e a r c a u s e s t h e c o u n t e r w e i g h t s t o fly 
o u t w a r d as s h o w n in F i g u r e 9-49. A p in a t t a c h e d 
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t o t h e w e i g h t s m o v e s . T h i s p u s h e s a g a i n s t a n a r m 
a n d lever . M o v e m e n t of t h e lever pu l l s o n t h e l ink . 
T h e l ink is c o n n e c t e d t o t he t h r o t t l e . T h e t h r o t t l e 
is c l o sed . T h e e n g i n e s l o w s d o w n . T h e s p r i n g a n d 
c o u n t e r w e i g h t s w o r k t o g e t h e r to k e e p t he e n g i n e 
speed s t e a d y . 

AIR CLEANER 

O n e a c h i n t a k e s t r o k e t h e e n g i n e pul l s in a lot of 
a i r . T h e r e is d i r t in t h e a i r . T h i s d i r t m u s t no t get 
i n t o t he e n g i n e cy l inde r . D i r t will s c r a t c h t h e 
c y l i n d e r a n d r ings . A d i r t y e n g i n e will w e a r o u t 
ve ry fast . A n a i r c l e a n e r is used to c l ean t he a i r 
b e f o r e it e n t e r s t h e e n g i n e . 

OILED 

S C R E E N 

C L E A N 

Figure 9-51. A c u t a w a y view of an oil ba th a i r c l eane r . 
(Br iggs & S t r a t t o n C o r p . ) 

Oil Bath Air Cleaner 

S e v e r a l t y p e s of a i r c l e a n e r s a r e used on sma l l 
e n g i n e s . O n e c o m m o n t y p e is ca l led a n oil bath air 
cleaner. L i k e o t h e r a i r c l e a n e r s , t h e oil b a t h t y p e is 
m o u n t e d t o t he c a r b u r e t o r . A n oil b a t h a i r c l e a n e r 
is s h o w n in F i g u r e 9-50 . 

All t he a i r g o i n g i n t o t he c a r b u r e t o r m u s t g o 
t h r o u g h t h e a i r c l e a n e r f i rs t . T h e oil b a t h a i r 
c l e a n e r is a c a n wi th a i r p a s s a g e s in it. D i r t y a i r 
c o m e s in t h e t o p of t h e c a n as s h o w n in F i g u r e 
9 - 5 1 . T h e a i r g o e s d o w n t h e i n s i d e of t h e c a n . T h e 

a i r m u s t t h e n c h a n g e d i r e c t i o n a n d s t a r t b a c k u p 
t h e c a n a g a i n . 

T h e r e is a p o o l of oil in t h e b o t t o m of t h e c a n . 
T h e a i r c h a n g e s d i r e c t i o n r ight ove r t h e oil. D i r t 
in t h e a i r is t o o h e a v y to m a k e t h e q u i c k t u r n . T h e 
d i r t k e e p s g o i n g s t r a i g h t i n t o t h e oil . T h e oil t r a p s 
t h e d i r t . T h e c l e a n e d a i r goes t h r o u g h a n oi led 
s c r e e n . A n y d i r t left in t h e a i r s t i cks to t he oi led 
s c r een . C l e a n e d a i r t h e n goes d o w n t he c e n t e r of 
t he c a n a n d in to t he c a r b u r e t o r . 

OIL BATH 

AIR C L E A N E R 

Figure 9-50. An oil b a t h a i r c l eane r m o u n t e d on t o p of 
a c a r b u r e t o r . ( C l i n t o n Eng ine s C o r p . ) 



OIL FOAM METAL 

FILTER HOUSING 

Figure 9-53. A c u t a w a y of an oil foam a i r c l eane r . 
(Br iggs & S t r a t t o n C o r p . ) 

OUTER EDGE CLEAN AIR TO AROUND 

CARBURETOR OUTER EDGE 

Dry Element Air Cleaner 

M a n y s m a l l e n g i n e s use an a i r c l e a n e r t h a t d o e s 
no t h a v e oil in it. T h i s is ca l led a dry element air 
cleaner. F i g u r e 9-52. O n e c o m m o n type of d r y 
e l e m e n t is t he f o a m t y p e , w h i c h h a s a fil ter e le
m e n t t h a t l o o k s l ike a s p o n g e . A i r e n t e r s t he f o a m 
a i r c l e a n e r t h r o u g h l a r g e ho l e s in t h e b o t t o m of 
t he m e t a l h o u s i n g . A i r m u s t g o t h r o u g h t h e sma l l 
ho les in t h e f o a m filter t o get i n t o t h e e n g i n e . T h e 
s m a l l h o l e s in t h e f o a m fi l ter o u t d i r t b e f o r e it c a n 
get i n t o t h e e n g i n e . A i r f l ow t h r o u g h a f o a m fil ter 
is s h o w n in F i g u r e 9 -53 . 

S o m e d r y a i r c l e a n e r s use a p a p e r fi l ter, F i g u r e 
9-54 . T h e p a p e r fi l ter h a s t iny h o l e s in it. A i r c a n 

:OVER 

PAPER 
FILTER 

Figure 9-54. Ai r is c l e a n e d as it goes t h r o u g h this 
p a p e r filter. 
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BODY FLAT A L U M I N U M C O N C A V E RETAINER 

S C R E E N FOIL FILTER S C R E E N C O V E R 

Figure 9-55. P a r t s of a n a l u m i n u m foil a i r filter. 

get t h r o u g h t h e fil ter p a p e r . D i r t s t icks t o t h e 
o u t s i d e . 

A n o t h e r t y p e of d r y a i r c l e a n e r uses a f i l ter 
m a d e of a l u m i n u m foil . F i g u r e 9 -55 . S t r i p s of 
a l u m i n u m foil a r e p re s sed t o g e t h e r . A i r m u s t 
m a k e its w a y t h r o u g h t h e s t r i p s . T h e r e is a l ight 
c o a t of oil o n t h e a l u m i n u m . D i r t s t i cks t o t h e oil . 

NEW TERMS 

air cleaner: A fil ter m o u n t e d a b o v e t h e c a r b u r e 
t o r to c l ean t h e a i r be fo re it e n t e r s t h e e n g i n e . 

carburetor: S m a l l e n g i n e c o m p o n e n t t h a t m i x e s 
fuel w i t h a i r in t he c o r r e c t a m o u n t for 
c o m b u s t i o n . 

diaphragm carburetor: A t y p e of c a r b u r e t o r in 
w h i c h t h e a m o u n t of fuel in t h e c a r b u r e t o r is 
c o n t r o l l e d by a d i a p h r a g m . 

float: T h e p a r t of t h e c a r b u r e t o r t h a t c o n t r o l s t he 
a m o u n t of fuel in t he float b o w l . 

float carburetor: A c a r b u r e t o r t h a t c o n t r o l s t h e 
a m o u n t of fuel w i t h a float. 

high-speed adjustment: C a r b u r e t o r a d j u s t m e n t 
used to a d j u s t fuel m i x t u r e w h e n e n g i n e is 
r u n n i n g a t h igh speed , 

low-speed adjustment: C a r b u r e t o r a d j u s t m e n t 
used t o a d j u s t fuel m i x t u r e w h e n e n g i n e is 
r u n n i n g a t l ow speed , 

sliding valve carburetor: A c a r b u r e t o r t h a t uses a 
s l i d i n g v a l v e a t t a c h e d t o a n e e d l e t o r e g u l a t e 
fuel. 

S E L F C H E C K 

1. W h a t e n g i n e p a r t m i x e s t h e a i r a n d fuel? 
2. W h e n d o e s t h e a i r - fue l m i x t u r e g o i n t o t h e 

eng ine? 
3 . H o w d o e s fuel get i n t o t h e v e n t u r i a r e a on a 

v a c u u m or s u c t i o n c a r b u r e t o r ? 
4 . E x p l a i n h o w a float w o r k s t o c o n t r o l fuel 

f low. 
5. D e s c r i b e h o w a float c a r b u r e t o r w o r k s . 
6. W h y d o s o m e eng ines need a d i a p h r a g m 

c a r b u r e t o r ? 
7. W h a t is t he d i a p h r a g m used for? 
8. H o w d o e s a s l id ing va lve c a r b u r e t o r w o r k ? 
9. W h a t is t h e p u r p o s e of t h e g o v e r n o r ? 

10. W h a t is t he p u r p o s e of t he a i r c l eane r? 

DISCUSSION T O P I C S AND ACTIVITIES 

1. S t u d y all t h e e n g i n e s in t h e s h o p . C a n y o u 
ident i fy all t h e d i f fe ren t t y p e s of c a r b u r e t o r s 
used? 

2. Use a c u t a w a y m o d e l of a n y c a r b u r e t o r t y p e . 
T r y t o t r a c e t h e flow of fuel a n d a i r t h r o u g h t h e 
c a r b u r e t o r . 


