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unit 10 
lubricating systems 

An engine needs oil between its moving par ts . The 
oil keeps the par t s from rubb ing on each other . 
W h e n the par t s d o not rub on each o ther they do 
not wear out as quickly. T h e par t s also move 
more easily, because the oil p revents friction. T h e 
oil also helps cool the engine by carrying heat 
away from hot engine par t s , and oil is used to 
clean or flush dir t off engine par t s . Oil on the 
cyl inders helps seal the rings to prevent com­
pressed air from leaking. Get t ing the oil to the 
engine pa r t s is called lubrication. The re are sev­
eral types of lubr icat ing systems used on small 
engines. In this unit we will s tudy how these sys­
tems work . 

LET'S F I N D OUT: When you finish reading and studying this unit, you should be able to: 
1. Describe the purpose of lubrication. 
2. Describe the properties of oil. 
3 . Explain how a two-cycle engine is lubricated. 
4. Describe the operation of a splash lubrication system. 
5. Explain the operation of a pressure lubrication system. 

REDUCING FRICTION 

If you push a b o o k a long a table t o p you will 
notice resistance. This is due to the friction 
between the b o o k and table . The rougher the 
table and book surfaces, the more friction there is, 
because the two surfaces tend to lock together . If 
a weight is placed on the book , you will not ice 
that it takes even more effort to move it across the 

table . As the a m o u n t of pressure be tween two 
objects increases, their friction increases. T h e 
type of mater ia l f rom which the t w o objects a re 
m a d e also affects the friction. If the table is m a d e 
of glass, the book slides ac ross it easily. If it is 
m a d e of rubber , it is very difficult to push the 
b o o k across . 

F r ic t ion is not des i rable be tween engine par t s 
for several reasons . First , power is needed to 
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108 S M A L i K.' 
overcome friction. The less friction between 
engine par t s , the more usable power an engine can 
develop. Fr ic t ion between two objects causes 
them to heat up and to wear. The fact that friction 
causes heat may be d e m o n s t r a t e d simply by rub­
bing you r h a n d s toge ther rapidly. The heat is 
caused by the friction between the skin of your 
two hands . 

T h e purpose of lubr icat ion is to reduce friction 
on engine par ts as much as possible. Fr ict ion 
canno t be el iminated complete ly , but it can be 
reduced to a point where long engine life may be 
expec ted . S u p p o s e a sl ippery liquid such as oil is 
spilled on the table t op . Figure 10-1. The book 
could now be pushed across the table with very 
little resis tance. The friction has been reduced 
between the book and table . The oil forms a thin 
layer called a film which gets under the book and 
actual ly lifts it off the table surface. An oil film is 
used between engine par t s to reduce friction and 
wear. 
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Figure 10 -1 . Oil reduces the friction between the book 
and the table. 

OIL 

Oil is the most c o m m o n fluid used to prov ide 
lubr ica t ion . Fo r many years, lubr ica t ing oil has 
been made or refined from crude pe t ro leum 
p u m p e d from oil wells. Lubr ica t ing oil is only one 
of the many p roduc t s refined from crude pe t ro­
leum. Others include gasoline, kerosene and fuel 
oil. Oil refined from crude pe t ro leum somet imes 
is called mineral oil or petroleum oil. Oil also may 
be made from nonpe t ro l eum sources. This kind of 
oil is called synthetic oil. Oil used in a small engine 
must have the correct viscosity and service ra t ing 
for that engine. Figure 10-2. 
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Figure 10-2. The oil used in an engine must have the 
correct viscosity and service rating. 

Viscosity describes the thickness or thinness of 
fluid. A c o m m o n term for viscosity is body. A 
fluid with a high viscosity is said to have a heavy 
body . An e x a m p l e of fluid with a high viscosity is 
the thick lubr icant used in some s t andard t rans­
missions and rear axles. A low-viscosity fluid is 
one with a light body . The viscosity of fluid 
de termines how freely it flows. Low-viscosity 
fluids flow very freely. High-viscosi ty fluids flow 
sluggishly. Oils used in engines must have a vis­
cosity which al lows them to flow freely unde r cold 
cond i t ions but which has enough body to provide 
a coa t ing dur ing times of high t empera tu re . 

The Society of Au tomot ive Engineers (SAE) 
has set up s t anda rds for oil viscosity. T h i n oil 
receives a low viscosity number , such as S A E 20, 
while thicker oil receives a higher n u m b e r , such as 
S A E 40 or S A E 50. The viscosity n u m b e r is 
s tamped on t op of the oil can. The opera tor ' s 
manua l for the engine usually specifies what vis­
cosity should be used. 

S o m e engines used S A E 30 in the s u m m e r and 
S A E 20. 10 or 5 in the winter. Fo r this reason, oil 
compan ies sell what is called a mult iple-viscosity 
oil. such as S A E 10-40. This oil flows freely like 
S A E 10 when the weather is cold, bu t protec ts like 
S A E 40 when it is hot . An engine opera ted in 
different cl imates needs multiple-viscosity oil. A 
viscosity ra t ing tha t has a W after it. such as S A E 
20W. means the oil has been tested at 0° F and is 
rated for co ld - tempera tu re opera t ion . 
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Jus t as i m p o r t a n t as viscosity is an engine oil's 

service ra t ing , pr inted on the side of the oil can. 
The service ra t ings , set up by the Amer i can Pe t ro ­
leum Ins t i tu te ( A P I ) , a re a measure of how well 
the oil holds up unde r severe wear-and- tear . If the 
oil does not do well, it gets a low ra t ing or classifi­
cat ion; if it does well, it gets a high one. T h e 
categories are SA (lowest) SB, SC , S D , SE 
(highest). 

Small engines may use oil of a lower classifica­
tion than au tomobi l e s . The engine opera to r ' s 
manua l usually will specify what service classifi­
cat ion should be used. A higher classification can 
always be subst i tuted but never a lower one. 

LUBRICATION SYSTEMS 

Premix Lubrication 

Most two-s t roke engines are lubricated by 
premix lubr ica t ion . Both oil and gasol ine go in 
the fuel t ank , as shown in F igure 10-3. Usually 
they are mixed together in the right a m o u n t and 
then the mix ture is poured into the fuel tank. 

The oil is a special type of two-stroke-cycle oil, 
Figure 10-4. It mixes with the gasoline and stays 
mixed f o r a long t ime. The mix tu re is different for 
different engines. S o m e engines use 20 pa r t s of 
gasoline for each par t of oil. Other engines use a 
50 to 1 mix . This means 50 par ts of gasol ine are 
used with one par t of oil. There is a lways more 
gasoline t han oil in the mix tu re . It is possible to 
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Figure 10-4. Two-stroke oil is made to be mixed with 
gasoline. 
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Figure 10-3. Fuel and oil are mixed together in the fuel 
tank of a two-cycle engine. 

Figure 10-5. A mixture of oil and fuel goes into the 
crankcase with the air. 

buy fuel with oil a l ready mixed in. This is called 
premix. 

The oil-and-fuel mix tu re goes into the engine's 
c r ankcase t h r o u g h the reed valve, as shown in 
Figure 10-5. The oil in the mix tu re floats a r o u n d 
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in the c r ankcase as a mist . S o m e of the oil falls on 
the engine par t s . This is the oil tha t lubr icates . Oil 
drople t s fall on the crankshaf t connec t ing rod, 
main bear ings , pis ton pin and cylinder walls. 
S o m e of the oil also goes with the fuel in to the 
combus t ion chamber , where the oil is burned 
a long with the fuel. 

The main a d v a n t a g e of the p remix lubr ica t ion 
system is that it has no moving par t s . On the o ther 
h a n d , if the o p e r a t o r forgets to mix oil with the 
gasoline, the engine will be d a m a g e d . 

Oil Injection 

There is a n o t h e r way to get the fuel and oil 
mixed together . M a n y larger two-s t roke-cycle 
motorcyc le engines have two t anks . One of the 
t anks , the fuel t ank , holds gasoline. The other , the 
oil t ank , holds oil. A p u m p jsjused to pull oil out 
of the oil t a n k y P S l S l T n o v e i up an oil line to the 
in take por t and is forced out a small nozzle called 
a port injector in to the air-fuel mix tu re . T h e oil 
mist then is carried a r o u n d the c rankcase . It set­
tles on the par t s and provides the lubr ica t ion . A 
port injection system is shown in Figure 10-6. 

Figure 10-6 . Oil is pumped into the port in a port 
injection system. 

Splash Lubrication 

Most of the small four-s troke-cycle engines 
used on lawn e q u i p m e n t use a splash lubr ica t ion 
system. Splash lubr ica t ion needs very few par ts . 
Hor izon ta l -c rankshaf t engines use an oil dipper . 
The d ipper is hooked to the b o t t o m of the con­
necting rod. An oil d ipper is shown in Figure 10-7. 
W h e n the rod goes a r o u n d , the d ippe r goes 
a r o u n d . The d ipper is used to splash oil on the 
engine par ts . 

Ver t ical -crankshaf t engines canno t use a d ip­
per, because the connec t ing rod is not near the oil. 
A small gear called a stinger is used. The gear rides 
on the camshaf t gear, as shown in Figure 10-8. 

Figure 10-7. Horizontal crankshaft engines use a 
dipper on the connecting rod. 

on 
SLINGER 

Figure 10-8. Vertical crankshaft engines use an oil 
slinger driven by the camshaft. 
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When the camshaft tu rns , the slinger turns . The 
small paddles on the slinger dip into the oil. The 
oil is splashed on the engine par ts . 

The engine's c rankcase is par t ly filled with oil. 
a s shown in Figure 10-9. As the engine runs , the 
crankshaft and connec t ing rod turn a r o u n d and 
around. The oil d ipper on the connec t ing rod dips 
into the oil. Figure 10-10. and splashes the oil 
upward. 

Some of the oil is splashed on the cylinder. It is 
carried upward by the piston and rings. This p ro­
vides lubrication between the piston and cylinder 
wall. 

CONNECTING 
ROD 

OIL DIPPER CRANKCASE 

E+gnre-rtJ^/The oil dipper splashes the oil up on the 
engine parts. 

The oil tha t is splashed up by the d ipper falls 
back d o w n and into holes in some of the engine 
par t s designed to catch it. There is an oil hole in 
the connect ing rod. as shown in Figure 10-11. Oil 
runs into this hole. T h e hole leads into the area 
where the rod is a t tached to the crankshaft . Oil 
gets between the connect ing rod and crankshaft . 

There are also holes or passages in each of the 
main bear ings . Oil runs into the main bear ing 

Figure 10-11 . An oil hole in the side of the connecting 
rod lets oil get between the rod and crankshaft. 

F'gure 10-10. A dipper a pper going into the oil. 
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MAIN 
BEARING 

OIL PASSAGE 
TO -

MAIN BEARING 

s 
INTAKE STROKE 
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Figure 10-12 . Oil r u n s d o w n t h r o u g h holes a n d in to 
the m a i n b e a r i n g s . ( K o h l e r ) 

holes, as shown in F igure 10-12. The oil gets 
between the main bearings and the crankshaf t . 

Pressure Lubrication 

S o m e small engines use pressure lubr ica t ion. 
Pressure lubr icat ion uses a p u m p to force oil into 
engine par t s . Pressure lubr ica t ion works bet ter 
than splash lubr ica t ion . Oil is forced into par t s 
such as the connect ing rod and main bear ings . 
Oil Pump. T h e oil p u m p is the most i m p o r t a n t 
par t used for pressure lubr icat ion. The oil p u m p 
makes oil flow to the engine par t s . Small engines 
are a barrel oil p u m p like the one shown in Figure 
10-13. The p u m p is m a d e in two par t s . The larger 
par t is called the body. A smaller par t , called a 
plunger, fits inside. 

T h e p u m p works much like a pis ton and 
cylinder. In principle , when the p lunger moves 
out of the b o d y , it creates a v a c u u m . This move ­
ment is called an intake stroke. W h e n the p lunger 
moves into the body , it is called a compression 
stroke. T h e p u m p pulls in oil on the in take s t roke 
and then pushes oil into engine par t s on the com­
pression s t roke . The two s t rokes of a p u m p are 
shown in Figure 10-14. 

T h e p u m p body has a large hole in it. This hole 

COMPRESSION STROKE 

Figure 10-14. T h e p u m p pulls oil in on t h e in take 
s t r o k e and forces it i n to e n g i n e p a r t s on the c o m p r e s ­
s ion s t r o k e . 

is drilled off-center. This off-center hole fits 
a r o u n d the engine 's camshaf t . The plunger is 
mounted so that it does not move . 

When the engine is running , the camshaft goes 
a round and a r o u n d . The offset hole causes the 
body to move up and d o w n . T h e p u m p plunger 
canno t move . The body slides in and out over the 
plunger . As the p u m p has an in take s t roke , oil is 
pulled into it. W h e n it has a compres s ion s t roke, 
oil is forced into engine par ts . 
Oil Flow. Oil holes are used to get the oil into the 
engine par t s . T h e p u m p pulls oil out of the c rank­
case on the intake s t roke . Oil is pushed out of the 
p u m p on its compress ion s t roke . The oil leaves 
the p u m p t h r o u g h an oil hole , as shown in Figure 
10-15. 

OIL HOLE 

-CRANKCASE 

Figure 10-13 . A b a r r e l p u m p has a b o d y a n d p lunge r . 
Figure JO^TjL'The p u m p forces oil in to th t eng ine 
p a r t s . 
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The oil soes t h r o u g h a hole in to the ma in bear -

Here it gets be tween the ma in bear ing and 
rankshaft. This gives the main bear ings their 

lubrication. 
There is ano ther hole drilled in the crankshaf t . 

This hole lets oil flow from the main bear ing to 
the connecting rod bear ing. Oil can get between 
the crankshaft and the connect ing rod. 

Some engines have a hole that goes up the 
middle of the connec t ing rod . Oil can flow up this 
hole. This oil flows in be tween the connec t ing rod 
and piston pin. 

When the engine is runn ing , oil leaks out 
between the crankshaf t and connec t ing rod. This 
oil is thrown off the moving crankshaf t . S o m e of 
this oil is th rown up on the cylinder wall. This is 
how the cylinders get lubricated. 

Dry Sump Lubrication 

Some motorcycles use a dry s u m p lubr ica t ion 
system. This system uses a p u m p to force oil 
through the engine par ts and a p u m p to return the 
oil to the oil tank. The par t s of a dry s u m p system 
are shown in Figure 10-16. T h e oil tank usually is 
located above the engine. Oil flows by gravity into 
the high-pressure p u m p . T h e p u m p forces oil 
through the engine par ts for lubr ica t ion . The lub­
ricating oil runs d o w n into the b o t t o m of the 
engine. The area where the oil is collected is called 
a sump. A scavenger p u m p pulls the oil out of the 
sump and re turns it to the oil tank. Since there is 
never very much oil in the s u m p , the system is 
called a dry sump. The a d v a n t a g e of this system is 
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figure 1 

HIGH PRESSURE OIL TO 
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dry sump lubricating system. 

tha t more oil is avai lable for the engine in the t a n k 
t han could be stored in the engine itself. 

NEW TERMS 

dry sump lubrication: A lubr ica t ion system that 
uses a scavenger p u m p to pull oil out of the 
engine into an oil tank, 

friction: Res is tance to mo t ion between two 
par ts that causes wear and heat , 

lubrication: Reduc ing friction in an engine as 
much as possible by prov id ing oil between 
moving parts , 

oil: A fluid used for lubr icat ion, 
premix lubrication: Oil and gasoline mixed 

together for lubr icat ion, 
pressure lubrication: A system that uses a 

p u m p to force oil into engine par ts , 
service classification: A ra t ing system for engine 

oil based on the type of service it is used in. 
splash lubrication: A system in which oil is 

splashed on engine par t s for lubricat ion, 
viscosity: The thickness or thinness of the oil. 

SELF CHECK 

1. Why is friction bad in an engine? 
2. Descr ibe how oil can reduce friction. 
3. H o w can you find out the viscosity of an oil? 
4. H o w can you find ou t the service ra t ing of an 

oil'? 
5. Describe how a premix lubr ica t ion system 

works . 
6. What is oil injection? 
7. Expla in how a splash lubr icat ion system 

works . 
8 . Exp la in how a pressure lubr ica t ion system 

works . 
9. Wha t is the purpose of the oil p u m p in a 

pressure lubr icat ion system? 
10. Why does a dry s u m p lubr ica t ion system need 

two pumps? 

DISCUSSION TOPICS AND ACTIVITIES 

1. Look up the correct oil viscosity and service 
classification for a small engine. 

2. Use a cu taway model to t race the oil flow in a 
pressure lubr icat ion system. 


