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In recent years the number of small engines has greatly increased. Nearly every home has a 
lawn mower or garden tiller powered by a small engine. Chain saws, powered by small two-cycle 
light weight engines, cut all the logs used for lumber and firewood. This Small Engines Project is 
designed to help boys and girls between the ages of 10 and 16 learn more about small engines. 

WHY THIS PROJECT? 

The objectives of this project are: 

• Learn to identify the parts of a 
small engine and understand their functions. 

• Learn the skills for servicing small 
gasoline engines. 

• Learn safety rules for operating imple-
ments driven by small gasoline engines. 

• Learn to prepare a small engine for 
off-season storage. 
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LEARNING EXPERIENCES 

If you enroll in the Small Engines Project, 
you are expected to do the following: 

• Learn the parts of a gasoline engine 
and their functions. 

• Perform service on one or more small 
engines. 

• Keep a record of the service perfor-
med. 

• Learn and practice safe operation of 
implements powered by small engines. 

• Prepare one or more small engines 
for off-season or winter storage. 



LET'S LEARN ABOUT THE PARTS OF AN ENGINE 

A gasoline engine is composed of many parts, 
each of which is necessary to make the engine run. 
To better understand how an engine runs, you 
should learn to recognize and locate each part on 
the engine. Later in this project, you will learn 
more about these different parts and how they do 
their job. So, let's learn where the parts are 
located and find out what each does. 

PARTS OF A FOUR-CYCLE ENGINE 

(See illustration, page 4) 

Cylinder - The part of the engine where the 
fuel is burned and power produced. It is part of 
the main casting of the engine. 

Cylinder head- The head is the casting that 
is bolted to the end or top of the cylinder. 

Piston - The piston slides up and down in 
the cylinder. It receives the force of the expanding 
gases as the fuel burns and translates it into thrust 
and motion. 

Connecting rod - The "rod" connects the 
piston to the crank of the crankshaft. 

Crankshaft - The main shaft of the engine 
is shaped like a crank. The connecting rod is 
fastened to the "handle" of the crank and turns 
the shaft as the piston moves up and down. The 
outer end of the crankshaft is used to mount a 
pulley, gear, or mower blade to utilize the 
engine's power output. 

Crankcase - This is the lower part of the 
engine that carries the crankshaft, bearings, etc. 
It contains the lubricating oil. 

Timing gears and camshaft - These are 
located inside the engine and operate the valves 
(8) of the engine. One of the timing gears is 
fastened to the crankshaft (5) and the other to the 
camshaft which opens and closes the valves. 

Flywheel shroud- This is a covering which 
shields the flywheel and directs air over the 
cylinder and cylinder head for cooling. 

Valves - The valves are frequently located 
along side of the cylinder. They open and close 
to admit air-fuel mixture to the cylinder and to let 
out the burned gases. 

Flywheel - This is a heavy wheel that is 
fastened to the crankshaft. Its momentum keeps 
the shaft turning between power strokes and helps 
smooth out the power impulses of the engine. It 
has a fan built into it which cools the engine, and it 
also contains part of the magneto (18) which makes 
the spark which fires the spark plug. 

Cooling fins - The fins, cast on the outside 
of the cylinder and cylinder head, help cool the 
engine. 

Air cleaner - This is a filter that cleans the 
air entering the carburetor. 

Governor and speed control - These mechan
isms regulate the speed of the engine. 

Magneto - The magneto generates electricity 
for making a spark to ignite the fuel mixture. 

Spark plug - The spark plug is usually located 
in the cylinder head. It has two terminals inside 
the cylinder across which the spark generated by 
the magneto (18) jumps to ignite the fuel charge. 

Fuel tank - The tank carries the supply of 
fuel needed to run the engine. 

Fuel filter -A filter or sediment bowl is used 
to trap dirt, water, and other unwanted materials 
in the fuel, and keeps them out of the engine. 

Fu.el line - Small pipe or tubing used to 
move the fuel from the tank to the carburetor. 

Carburetor - This part of the engine mixes 
the fuel with the proper amount of air to make an 
explosive mixture which is passed through the 
valve into the cylinder. 
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Starter - On some engines a pulley or drum 
is fastened to the flywheel around which a rope can 
be coiled to spin the engine. Other forms of 
starters are the rewind starter and still a newer 
one is the impulse starter. All of these do the 
job of spinning the flywheel to start the engine. 

Oil fill and drain plugs - These are located 
in the base, or crankcase, of the engine. The 
lower plug is the drain plug for draining the lub
ricating oil. The upper plug is the fill plug and 
also the place to check the engine oil level. Some 
riewer model engines have oil gauges so the oil 
level may be checked without removing the fill 
plug. 

Spark high tension wire - This is the heavily 
insulated wire that connects the spark plug to the 
magneto (18) and carries the electrical current to 
the spark plug. 

Crankcase breather - This is. a vent opening 
to keep pressure from building up in the lower 
part of the engine. 

Nameplate - The nameplate carries some 
specifications and identification information for the 
engine. 

Exhaust muffler - This is used to reduce the 
exhaust noise of the engine. 

FOUR-CYCLE ENGINE 

1. Cylinder 10. Flywheel shroud 18. Magneto 
2. Cylinder head 11. Cooling fins 19. Spark plug 
3. Piston 12:. Fuel tarik 20. Spark high tens ion wire 
4. Connecting rod 13:. Fuel filter 21. Starter 
5. Crankshaft H. Fuel line 22. Oil fill and drain plugs 
6. Crankcase 15,. Carburetor 23. Crankcase breather 
7. Timing gears and camshaft 16:. Air cleaner 24. Exhaust muffler 
8. Valves 17. Governor and speed 25. Nameplate 
9. Flywheel control 
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PARTS OF A TWO-CYCLE ENGINE 

Two-cycle engines used on power saws and 
some less expensive lawn mowers and outboard 
motors have several parts not found on four-cycle 
engines and omit many parts found on four-cycles. 

Common to both are the cylinder, piston, 
connecting rod, crankshaft, flywheel, magneto, 
spark plug, flywheel shroud, governing parts, 
and carburetor. 

A two-cycle engine has no timing gears, 
camshaft, or valves. The carburetor, which 
does the same job as the one on the four-cycle 
engine is, however, fastened to the crankcase 
rather than the cylinder. 

These parts are different on two-cycle 
engines: 

• Intake port - Holes in the side of the 
cylinder wall allow air-fuel mixture 
to enter the cylinder from the crank
case. 

• 

• 

• 

• 

TWO-CYCLE ENGINE 

intake port 

exhaust port 

Exhaust port - Holes in the cylinder 
side wall, opposite the intake port 
holes, serve to let out the burned ex
haust gases. These holes are un
covered and covered again by the action 
of the piston. 

Crankcase - The two-cycle engine 
crankcase houses the crankshaft and 
other parts. Unlike the four-cycle 
engine which has a vented crankcase, 
the two-cycle engine crankcase is 
sealed and operated under pressure 
part of the cycle and under vacuum 
for the other part of the cycle. 

Carburetor - The carburetor mixes 
fuel and air as it does on a four-cycle 
engine. In the two-cycle engine the 
carburetor delivers the air -fueL mixture 
to the crankcase through the reed valve. 

Reed valve - The reed valve allows 
the air-fuel mixture to enter the crank
case and is operated by pulsations in 
the crankcase. 

air filter 

carburetor 

centrifugal govc>rnor 

Oil is mixed with gas for lubrication 
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HOW DO YOU KNOW IF YOUR ENGINE IS FOUR OR TWO-CYCLE? 

Following are a few hints to help you tell 
the difference between the two and four-cycle 
engines. 

If the operators manual tells you to mix oil 
with the fuel, your engine is a two-cycle. Most 
outboard motors and power saw engines are two
cycle. 

If the operators manual says to use straight 
gasoline in the fuel tank and pour oil into the crank
case, the engine is a four-cycle. 

At any rate, check the nameplate on the 
engine for information as to whether your engine 
is of the two or four-cycle design. 

A two-cycle engine fires once for each 
revolution of the flywheel. A small two-cycle 
engine has no valves in the combustion chamber 
area. 

The piston, on its upward stroke, draws 
the air-fuel mixture into the sealed crankcase. 
As the piston reaches the top of its stroke, the 
fuel is fired by the spark plug. 

The power stroke or downward travel of the 
piston compresses the mixture in the crankcase, 
forcing it into the cylinder above the piston, 

through a passage and ports in the cylinder wall. 
The motion of the piston opens and closes these 
ports or holes in proper time. 

The incoming charge of fuel blows the burned 
gases out through the exhaust port on the opposite 
side of the cylinder from the intake port. During 
one revolution of the crankshaft, a complete 
series of events takes place. 

With a four-cycle engine, each cylinder fires 
once for every two revolutions of the crankshaft. 
It burns straight gasoline and the lubrication is 
supplied from oil in the crankcase that is either 
pumped or splashed to points needing lubrication. 

Valves, operated by a camshaft geared to the 
crankshaft, open and close at the proper time to 
permit the air-fuel mixture to enter the cylinder 
and to expel the burned gases into the exhaust 
pipe. 

The downward movement of the piston draws 
in the fuel charge and the upward stroke compresses 
the charge for firing. This produces the power 
on the next down stroke, followed by exhausting 
the burned gases on the next upward stroke of the 
piston. To complete the series of events in a 
four-cycle engine, the crankshaft makes two com
plete revolutions. 

CARE AND MAINTENANCE OF SMALL ENGINES 

AIR CLEANERS 

Dirt is the greatest enemy of engine life, 
whether it be a small engine or a large multi
cylinder engine. Many small engines are 
operated under very dusty or dirty conditions. 
One example is the engine used on rotary lawn 
mowers. A mower operated on a windy, dusty 
day creates a lot of dust which can be taken into 
the engine if the air cleaner is not properly 
serviced. Clippings can be taken into the cooling 
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fan and deposited on the cylinder, thus restricting 
cooling which causes overheating. 

The importance of protection against wear 
producing dirt was demonstrated in a test run by 
a manufacturer of small four-cycle engines. In 
this test, about three-quarters of a thimble full 
of dirt was put into the crankcase oil of a new 
engine. At the end of a 4-hour run at full load, 
the engine required a major overhaul. Piston 
rings, the piston, and cylinder walls were worn 
beyond repair. 



The third and newer kind is the dry paper 
type similar to the one used on new cars. 

Manufacturers use air cleaners on the car
buretor intake to prevent dirt from entering the 
engine. There are three types of air cleaners, 
depending upon the application of the engine. 

One type is the oil bath cleaner which is 
a miniature model of the one found on some 
farm tractors. 

The last two zypes are used when the mower, 
during operation, is sometimes tilted more than 
20 degrees due to the slope of the area. 

All air cleaners must be serviced regularly 
to give efficient air cleaning. 

Another kind is the oil wetted type consist
ing of either oil wetted plastic foam or metal 
gauze. 

OIL FOAM TYPE AIR CLEANER 

2. A. 

from carburetor 

Lift support 
cup out of 
foam element 

1. Remove wing nut 

2. Lift out element 

3. Lift off bowl 

4. Pour out old oil. 
dry. Clean bowl, 
level" mark shown 
and wing nut. Be 

4. 

A •. wash element in a cleaning 
solvent. 

B. &Jueeze it dry, and re-oil with 3 
tablespoons of engine oil. 

C. &].ueeze again to spread oil through 
foam. 

D. Reverse steps l-2-3 and assemble to 
carburetor with screw. 

OIL BATH Affi CLEANER 

Wash the filter element by swishing in solvent and shake 
wipe dry. Pour oil in small bottom part of bowl to "oil 
at end of arrows. Replace bowl. Replace filter element 
sure gaskets are in place. 
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To service an oil bath cleaner, take it apart. 
Wash it in cleaning solvent, dry, and wipe clean. Re
place the bowl on the engine and pour oil into the 
bow 1 to the line marked "oil level. " Replace the 
filtering unit and tighten the wing nut. Be sure 
to replace and properly seat the two gaskets, 
one below the bowl holding the oil supply and the 
other on top of the bowl center. 

COOLING FINS 

Cooling fins on vertical shaft engines op
erating on lawn mowers need special service. 
Clean the clippings and chaff from the cooling 
fins around the cylinder. Clippings are drawn in 
through the flywheel air intake and deposited in 
a layer on top of the cylinder. This prevents the 
air from properly cooling the engine. This 
causes the engine to run too hot, resulting in loss 
of power. In some cases the exhaust valve will 
not work because the valve head actually melts. 

To clean, remove the small bolts holding 
the tin housing surrounding the flywheel and lift 
off the housing. This will expose the cylinder so 
you can remove the accumulated dirt. This job 
should be done at least once a year. If air pres
sure is available, blow out the dirt. Replace 
the housing, being careful to get the starter hub 
properly engaged with the flywheel. 

GUM DEPOSITS 

Usually a small engine is operated only in
termittently during the season. The gasoline re
mains in the tank and carburetor for an extended 
period of time without being used. During this 
idle time and under the proper conditions, the 
gasoline forms gums (varnish-like deposits) in 
the system and may clog the fuel line and car
buretor jets. 

If you do not intend to .run your engine for 
thirty days or more, drain the gasoline tank and 
run the engine until it stops from lack of fuel in 
the carburetor. The tank, line, and carburetor 
will be dry and gum deposits will not form. 

Gum deposits have an offensive odor. Re
move them by thoroughly washing all affected 
parts with acetone, alcohol, or other commercial 
carburetor cleaning solutions. You may need to 
take a "gummed up" engine to a repair shop to 
have the gum removed. 

FUELS 

Most four-cycle engines are designed to 
operate well with regular gasoline. This regular 
gasoline should be clean and FRESH. At one time, 
small engine manufacturers recommeneded white 
or unleaded gasoline. White gasoline varies so 
much in quality that it is more satisfactory to use 
a good grade of regular gasoline. 

The temperature of an air cooled engine 
sometimes gets very high, so be especially care
ful of using winter gasoline in the warm days of 
early spring. Asl< your 4- H leader to explain the 
reason for this. 

If you buy gasoline in small quantities and 
use it within thirty days, you are less likely to 
have gum deposits in the engine. 

Never store gasoline in glass containers. 
Always use a red metal can with "gasoline" 
lettered on the sides. 

LUBRI CAT! Q'\J 

Any good grade of oil of American 
Petroleum Institute grade SC or higher is 
satisfactory for lubricating small four-cycle 
engines. Check the oil level every five hours 
of operation and add oil if necessary. Change 
the oil after 25 hours of operation. Refill with 
fresh oil to the fill plug opening. 



SPARK PLUGS 

A good spark plug is necessary if the small 
one-cylinder engine is to operate properly. If 
the spark plug misfires, the engine will not de
velop full power and, in many cases, it will 
not readily start or may not start at all. Be
cause small engines operate under widely different 
conditions, use the spark plug recommended by 
the engine manufacturer. Consult the operators 
manual that came with the engine. If you use the 

proper plug for your engine, it will operate clean, 
with very little deposit on the terminals, and with 
very little terminal wear. It is a good idea to 
keep a new plug on hand in case of trouble. 

Clean and adjust the gap to the specifications 
in the operators manual. Do this every 100 hours 
of operation or more often if necessary. If the 
porcelain insulator is cracked, r,eplace the plug. 
Ask your 4-H leader to show you how to do this. 

THESE SPARK PLUGS NEED TO BE REPLACED 

Electrode Wear Glazing Deposits Broken Insulator Tip 

OPERATING THE SMALL ENGINE 

BEFORE STARTING THE ENGINE 

Fill the crankcase with oil if you have a 
four-cycle engine. Remove the oil filler plug or 
the oil gauge plug, located on the base of the 
engine. Be sure the engine is sitting on a level 
surface. Fill the crankcase to the level of the 
fill plug. Pour the oil in slowly to give the oil 
time to seek its own level. After filling, replace 
the fill 'plug. 

Any high quality detergent oil having A. P. I. 
specification, "for service SC," can be used. 
Detergent oils keep the engine clean and retard 
the formation of gum deposits. Above 32° F. use 
S. A. E. 30 oil and below 32°F. use S. A. E. 10. 

Check the level of oil in the crankcase if 
the engine has been stored. If the oil was chang
ed when the engine was stored it should be ready 
for operation. If the engine was operated about 
25 hours without an oil change, start the season 
with a fresh oil change. 
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Fill the fuel tank. Use clean, fresh, reg
ular grade gasoline. Completely fill the tank. 

Be sure the vent hole in the fuel tank cap 
is open. 

Do not add oil to the gasoline if your engine 
is four-cycle. 

If your engine is two-cycle, you must add 
oil to the gasoline according to the directions in 
the operators manual. Usually 1/2 pint of oil is 
required for each gallon of fuel. A good two
cycle engine oil should be used. Mix the fuel and 
oil in a clean can before pouring it into the tank. 

Check the air cleaner. An oil foam cleaner 
is oiled at the factory. It does not require 
service until the engine has been operated 25 
hours. 

If your engine has an oil bath air cleaner, 
remove the element and check the oil level. If 
necessary, add oil to bring the level up to the 
line indicated on the body of the cleaner. 

STARTING THE ENGINE 

If your engine is equipped with a stop 
switch which is mounted near the spark plug, be 
sure the stop switch is away from the spark 
plug. 
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Open the fuel valve which is located below 
the fuel tank. ~ 

Fuel/ ~ 
tank 

valve 

Close the carburetor choke by turning the 
choke lever in the direction indicated. If your 
engine has a remote control, set the control 
handle on "CHOKE." 

~Choke 
' lever 

If your engine has a rewind starter, grasp 
the starter grip and pull briskly on the cord about 
two or three feet. Repeat if necessary with the 
choke slightly opened. When the engine starts, 
gradually open the choke and adjust the throttle 
for the proper operating speed. 

If your engine has a plain rope starter, 
hook the knot of the starting rope in the notch of 
the starting drum. Wind the rope three or four 
times around the drum in the direction indicated. 
Pull the rope with a quick, full arm motion. Re
peat if necessary with the choke partly open. 



If your engine is equipped with a wind-up 
starter, the following directions apply: 

* Turn control knob on the side of the blower 
housing clockwise to crank position. 

* Lift cranking handle and extend to cranking 
position. 

To ratchet 

To wind up 

* To start a 36o•rotation type starter, turn 
the handle clockwise. Fold cranking handle to 
retracted position. 

c 
To start a 20ratchet type starter, wind the 

moving handle clockwise as far as possible. Re
turn handle to original position. Repeat this 
operation until the spring is fully wound. Fold 
cranking handle to retracted position and place 
knob between rubber bumpers. * Turn control knob on blower housing 
counter-clockwise to "start" position. As en
gine starts, gradually move choke control to 
open (run) position. Do not turn the control 
knob to "crank" position while engine is running. 

CAUTION: Afway0 · 1<-e.ep haYldo aYtd t) e.e.t 
ci.e.M ot) mowe.n b-tade. on othe.n notat
iYtg macJune.JLLJ. 

CAUTION: Ne.ve.JL won/<. OYl mowe.n blade.-6 
whe.n "Mwc.l<--t)!Le.e." 0ta!Lten ~ •vound 
up. In olade. be.c.ome.-6 j arrme.d 0 o that 
f>ta!Lte.n cu{_U not c.navtf<- e.vrgivre., ne.move. 
blowe.n h.ou.0ing and 0ta!Lte.JL aMe.mbly 
t)nom e.Ytgine. be.t)one. doivrg any won!<- on 
mowe.n on e.vrgirte.. 

STOPPING THE ENGINE 

If your engine is the manual choke type, 
move the throttle to the idle position. Push the 
stop switch against the end of the spark plug. If 
it is a larger engine with a stop button, usually 
located on the side of the engine in a small box 
called the breaker box, hold the button down until 
the engine stops turning. 

If your engine is equipped with a remote 
choke-a-matic or equivalent control system, simply 
move the lever to the stop position. 

CARBURETOR ADJUSTMENTS 

If your engine is not running evenly you 
should check the adjustment of the carburetor. A 
poorly adjusted carburetor can cause a decided 
loss of power and at worst can make your small 
engine refuse to operate. 

On many lawn mower engines the fuel tank 
is located below the carburetor. This is known 
as a "suction feed" fuel system. 

Idling 
adjustment 

I )_ • 

7 
Needle valve 

First adjustment for this type would be to 
close the needle valve indicated in the picture 
(turn clockvvise.) Then open 1 1/2 turns (turn 
counter-clockwise.) This adjustment will allow 
you to start the engine and warm it up before 
making the final fine adjustment. 
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Make the final a<ljustment with the engine 
running at normal operating speed (about 3000 
rpm.) Close the needle valve until the engine 
loses speed (lean mixture.) Slowly open the 
needle valve past the point of smooth operation 
until the engine begins to run unevenly (rich 
mixture. ) Under load, this slightly rich mixture 
will give the best results. If the engine tends to 
stall you will probably need to open the needle 
valve just a little more to make the mixture 
richer. 

A small engine should be set to have an 
idling speed of no slower than 175 0 rpm. This 
is a fast idle and should be checked with a speed 
counter. 

If your engine is equipped with a float type 
carburetor as shown in the picture below, you 
will have an idle valve adjustment, a load needle 
valve a<ljustment, and an idle speed adjustment. 

Idle speed a<ljusting 

To make the first adjustment, close the 
needle valve. To do this, carefully turn it 
clockwise to avoid damaging the valve. Open it 
1 1/2 turns. Close the idle valve by turning it 
clockwise. Open it 1/2 to 3/4 turns. This rough 
a<ljustmentwill allow you to start the engine anrl 
warm it up for a few mintues before making the 
final adjustments. 

Make the final a<lj ustments after the engine 
is thoroughly warmed up. Turn the needle valve 
in until the engine loses power (lean mixture.) 
Turn it out past the point of smooth operation un
til the engine begins to run unevenly (rich mix
ture.) Turn the valve to a point midway between 
these two points so that the engine runs smoothly. 

Hold the throttle at idling position and set the 
idling speed at 1750 rpm. This is a rather fast 
idle speed. Check with a speed counter. While 
holding the throttle at idling position, turn idle 
valve in (lean) or out (rich) until the engine idles 
smoothly. The engine should accelerate properly 
when the throttle is opened quickly. If it does not, 
the carburetor needle valve should be set a little 
richer. 

After the carburetor is properly adjusted, 
leave the adjustments alone unless trouble develops. 

PREPARING AN ENGINE FOR STORAGE 

Small engines usually are operated season
ally with long periods of idleness. For this 
reason you should know about the care that is 
needed to keep the engine in good condition during 
storage time. 

It is good practice to use the following pro
cedure when storing the lawn mower, garden 
tractor, garden tiller, or other engine. Each of 
the steps is important. 
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DRAIN ALL FUEL 

Run the engine until it stops from the lack 
of fuel. This will dry out the carburetor, fuel 
line, and tank, preventing gummy deposits to form. 



REMOVE FUEL FILTER GLASS 

If your engine uses a fuel filter glass, re
move it, empty, and clean. Replace the glass 
bowl by carefully seating it on the cork gasket. 
If it leaks, remove the old gasket, clean the sur
faces, and replace with a new gasket. 

Some fuel filters are merely a screen 
attached to the shut off valve on the bottom of the 
tank. If your engine has no glass fuel filter, re
move the shut off valve on the bottom of the tank 
and carefully clean and replace. 

Screen 

Gasket 

REMOVE SPARK PLUG 

Remove spark plug, clean, and set the 
gap. 

Gap clearances are specifiedin the 
operators manual. This spacing is found on the 
nameplate on the engine. 

If the plug is badly worn or if it has a 
broken or melted porcelain, replace it with a 
new one of the proper heat range. 

BEFORE REPLACING SPARK PLUG 

Place two tablespoons of S. A. E. 30 oil into 
the spark plug hole and crank the engine several 
times to distribute the oil over the cylinder walls 
and valves. Replace the spark plug. Be careful 
not to crack the insulator. This oil will keep the 
inside of the cylinder free of rust during storage. 

REMOVE FLYWHEEL SHROUD 

Clean the dirt out of the fins on the cylinder 
and replace. Take out a few small bolts around 
the edge and lift the entire unit off the engine. If 
air pressure is available, blow all dirt away from 
the engine and then carefully replace all shroud 
parts. This will prevent the engine from over
heating because dirt and chaff in the cooling fins 
prevent the air from circulating over the fins. 
This prevents the engine from properly cooling. 

REMOVE AIR CLEANER 

If your engine has an oil bath type of air 
cleaner, clean out all the oil and accumulated dirt. 
Wash the entire unit in kerosene, dry it, refill 
the oil cup to the proper level with new engine oil, 
and replace. 

Oil level 

If your engine has a dry type of cleaner, 
blow out the accumulated dirt and replace the 
element. Follow the operators manual for 
servicing air cleaners for your engine. 
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DRAIN OIL 

Drain the oil from the crankcase when the 
engine is still warm after running. This will 
clean out the accumulated dirt and impurities be
fore they settle into the bottom of the engine. 
If this is not done, the new oil will be dirty as 
soon as the engine is started. 

Refill with the proper grade of oil. 

Change oil (crankcase) 

CHECK EXHAUST PORTS 
If you have a two-cycle engine, clean carbon 

from exhaust ports. Read your operators manual 
for instructions for doing this. This operation 
does NOT apply to four-cycle engines. 

SEAL EXHAUST OPENING 

Put masking tape over the exhaust opening 
to keep moisture out of the engine during storage. 
Remove this tape before you start the engine after 
storage. 

~oubte the next ~ea0on. You ~houtd 

NOT neglect any one o 6 them. 

SAFETY WITH SMALL ENGINES 

Small engines are operated under many 
different conditions because they are so versatile. 
Some conditions may be conducive to injury to the 
operator or bystanders if safety precautions are 
not observed. 

Always play it safe when operating tools 
powered by small engines. Be especially careful 
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with power lawn mowers. Wear clothes that 
will not get caught in the whirling flywheel and 
twisting blades. Keep your hands and feet from 
under the mower when it is running. Always 
disconnect the spark plug wire when working on 
the engine to prevent accidental starting and 
possible injury. 



The rotary power mower is the most 
hazardous of the small engines. These safety 
precautions should be observed when operating 
the mower: 

• Study the operators manual that came 
with the mower. This manual gives 

basic information on safety and maintenance. 

• Before you start to mow, inspect the 
lawn for stones, wire, and other 

debris. The top speed of some rotary mower 
blades is between 2, 000 and 3, 600 rpm depending 
upon the length of the blade and the power. If 
this blade should pick up a stone, nail, or 
similar object, it could throw it with sufficient 
force to kill. Keep all persons away from the 
opening where the grass is ejected. 

• Train all operators before they use 
the mower. This includes safe start

ing. The operator should stand firmly, with feet 
away from the mower. Be sure the mower is on 
level ground so it will not roll over the foot as the 
starter rope is pulled. Learn to disengage the 
clutch and stop the machine quickly in case of an 
emergency. 

• Always stop the motor when you are 
called away or leave the job temp

orarily. An unattended, running mower, plus 
one small child sometimes equals disaster. 

• Keep all small children and pets away 
from the machine. They could stumble 

or fall into the mower path or the mower itself 
and be severely injured. 

• Be sure of your footing, especially 
when mowing a sloping area. It is 

very easy to pull the mower back over your foot 
unless you are aware of the danger and keep your 
mind on the job. The steeper the incline, the 
more care is required. 

~~ 
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• Always stop the mower when unclogging, 
aqjusting, or oiling it. As an added 

precaution, remove the spark plug when working 
on the underside of the mower. Tip the mower 
over with the handle. Never reach under the 
deck. Always keep hands, feet, and clothing 
away from moving parts. 

• Keep fuel stored in a red can that is 
lettered "gasoline." The can should 

be spill proof in case it is upset. Storing gasoline 
in a glass jug is asking for fire. 

An engine on equipment such as a bale ele- · 
vator, at haying time is usually operated under 
difficult conditions. An air cooled engine depends 
upon the circulation of huge quantities of air 
around its cylinder head and walls. In dirty 
locations, this causes a fire hazard. Protect the 
engine from chaff and hay if possible. 

Do not fill the gasoline tank when the engine 
is hot. If you must refuel a hot engine, be ex
tremely careful that you do not spill any fuel. Be 
sure you have good ventilation around the engine to 
carry away the fumes. 

Engines are designed to operate within certain 
limits of speed. Do not increase the operating 
speed of your engine above the speed designed by 
the manufacturer. 

Never run an engine in a closed room. The 
fumes from a small engine are just as deadly as 
those coming from the exhaust of a tractor or car 
engine. 

Promote safety with small engines through 
demonstrations, project talks, booths, etc. 
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