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INTRODUCTION
In order for OPE to attain its maximum life, 
a small engine must be properly maintained 
and repaired when component failures occur. 
The most basic maintenance and repair proj-
ects for small engines can be performed in 
less than one hour with a few common hand 
tools. Basic maintenance and repair projects 
include changing the oil, removing debris, 
servicing the spark plug and air cleaner, and 
inspecting and replacing the muffl er. Engine 
troubleshooting and general maintenance can 
be performed before placing seasonal equip-
ment in long-term storage.  

WARNING: When performing any 
basic maintenance and repair tasks, 
always wear safety glasses or goggles 
for protection from fl ying debris or 
splashing fuel.
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82 SMALL ENGINE AND EQUIPMENT MAINTENANCE

Project: Changing Engine Oil

• Competency level: basic
• Tools needed: socket wrench 

set, box wrench or adjustable 
wrench, screwdriver, hex key, 
oil filter wrench or pipe wrench 
(for models with filters), oil 
drain pan, and funnel 

• Estimated completion time:  
30 min

leaving excessive carbon deposits in 
the engine.

To check or replace engine oil, apply 
the following procedure:

 1. Locate the oil fill cap on the 
crankcase. The location of the oil 
fill cap varies depending on the 
make and model of the engine. 
See Figure 6-1. On newer mod-
els, look for the oil can symbol or 
the words “oil” or “fill” stamped 
on the plug. On lawn and garden 
tractors, the hood may need to be 
lifted to locate the cap. Some en-
gines contain either an extended 
oil fill tube or a standard fill hole 
with a dipstick for inspection. 
Others require removing the fill 
cap to determine if the oil is at the 
fill line or the top of the fill hole.

 2. To prevent dirt and debris from 
falling into the crankcase, wipe 
the area around the cap with a 
clean cloth before removing the 
cap. If there is no dipstick, dab 
the oil with the tip of a clean cloth 
to inspect the oil.

 3. If the engine includes a dipstick 
cap, remove the dipstick and 
wipe it with a clean cloth. To en-
sure an accurate reading, reinsert 
the dipstick completely. Then, 
remove it again and recheck the 
oil level. If the dipstick cap is 
a screw-in type, ensure an ac-
curate reading by screwing it in 
completely before removing it a 
second time to recheck the level. 
The oil mark on the dipstick 
should be between the full and 
add lines shown on the dipstick. 
It should never be above or be-
low these lines. If the oil is dirty, 
proceed to Step 4.

Figure 6-1. Engine oil used in small 
engines should be changed every 25 hr 
of operation or once per season.

Fresh oil is a golden or amber color. 
Gradually, heat, dirt particles, and 
unburned fuel in the crankcase cause 
the oil to darken. Dark oil is not only 
dirty, but it also has lost much of its 
ability to coat and protect engine 
components. Small engine OEMs 
typically recommend changing the 
oil in a small engine after every  
25 hr of operation. For new engines 
however, oil must be changed after 
the first 5 hr of operation. New 
engines require an earlier initial oil 
change in order to flush out small 
solid particles that are produced  dur-
ing the engine break-in period.

The type of work the engine per-
forms is equally important. Just as 
with the oil in a vehicle operated in 
extremely dirty or dusty conditions 
or at high speeds, the oil in a lawn 
mower or other small engine breaks 
down faster under tough conditions, 
such as cutting wet and heavy grass, 
excessive dust, high temperatures, 
and rough or hilly terrain. 

Too much oil can cause the same 
type of engine damage as not having 
enough oil. Air bubbles can form in 
the oil, reducing overall lubrication. 
The resulting friction and metal-to-
metal contact can cause premature 
part failure. Excess oil can also 
seep into and burn in the cylinder, 
producing smoke in the exhaust and 
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Figure 6-1. (Continued)

Figure 6-2. Used oil and soiled rags 
should be disposed of in accordance to 
local environmental statutes.

 4. Check the owner’s/operator’s 
manual to determine the type 
and amount of oil required.

 5. Run the engine for several 
minutes. Note: Draining the oil 
while it is warm removes many 
solid particles that would other-
wise settle in the engine.

 6. Stop the engine, disconnect the 
spark plug lead, and secure it 
away from the spark plug.

 7. Locate the oil drain plug. On 
lawn mowers, the plug is typi-
cally below the mower deck and 
may be obscured by a layer of 
grass and debris.

 8. Wipe the area with a cloth to 
prevent debris from falling into 
the crankcase when opening the 
drain plug.

 9. Position an oil pan beneath the 
mower.

 10. Use a socket wrench to rotate 
the drain plug counterclockwise, 
allowing the old oil to drain. 

 11. Replace the drain plug by rotat-
ing it clockwise and tightening it 
with a box wrench, a C\v″ ratchet 
extension, or adjustable wrench 
as required.

 12. If the engine has an oil filter, 
replace it by twisting the body 
counterclockwise, using an oil 
filter wrench, or pipe wrench.

 13. Lightly oil the filter gasket with 
clean engine oil to promote a 
tight seal.

 14. Install the new oil filter rated for 
the engine by rotating the filter 
by hand until the gasket contacts 
the filter adapter. Tighten the 
filter an additional Z\, to Z\v turn. 

 15. Use a funnel to add the appro-
priate amount of fresh oil in the 
crankcase, run the engine at idle 
speed, and check for leaks.

After an oil change, used oil 
and soiled rags should be disposed 
of in accordance with local envi-
ronmental statutes. In many areas, 
used oil can be left along a curbside 
with other recyclables for pick up, 
provided it is sealed in a recyclable 
container. See Figure 6-2. Rules and 
regulations should be verified with 
local municipalities.
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84 SMALL ENGINE AND EQUIPMENT MAINTENANCE

• Competency level: basic
• Tools needed: soft-bristle brush, 

putty knife, needle-nose pliers, 
screwdriver, socket set, Torx®- 
head driver or socket 

• Estimated completion time:  
45 min to 60 min

Project: Removing Debris From Engines . . . 

To remove debris from an engine, apply the following procedure:

 1. Disconnect the spark plug lead and secure it safely away from the 
spark plug.

 2. Remove the plastic blower housing. Note: If the housing is metal, a set 
of screws or bolts must be removed. On some models, removing the 
screws requires a Torx®-head driver or socket.

 3. Clean the cooling fins using a soft-bristle brush.
 4. Clean the flywheel fins using a soft-bristle brush. Scrape the dirt away 

gently using a putty knife or brush, being careful not to damage the 
housing or flywheel. To loosen stubborn grit, apply a light solvent, such 
as Briggs & Stratton All Purpose Cleaner, to the brush.

 5. Clean the flywheel rotating screen using a soft-bristle brush. Remove 
all debris by hand or with a putty knife and brush.

 6. Remove any debris from governor linkages, including the pneumatic 
governor vane (if equipped), and verify that the linkages move freely. 
Use a light solvent to loosen remaining dirt and debris.

 7. Check for debris around the brake assembly. Verify that the brake cable 
and linkage move freely.

 8. Reattach the blower housing.
 9. Reconnect the spark plug wire. See Figure 6-3.

Checking Stop Switches
If a lawn mower stops unexpectedly while mowing around trees or bushes, 
the stop switch wire may have been accidentally disconnected. A stop 
switch wire is a short wire extending from the brake assembly to the igni-
tion armature. A disconnected stop switch wire may ground the ignition, 
preventing the spark plug from firing. Under ordinary conditions, the stop 
switch is designed to stop the engine any time the brake bail is released 
on the equipment handle. The flexible metal tab on the stop switch should 
be pressed and the stop switch wire reattached. It is important not to break 
the wire as it is rotated back into position. 

A temporary loss of power or even 
permanent engine damage can 
result once grass or other debris 
accumulates between the engine 
parts of a small engine. Debris 
under the blower housing or in the 
cooling fins on the cylinder head 
can cause an engine to run too hot. 
Prolonged overheating may cause 
engine damage. Debris can also 
cause governor linkages to bind 
or prevent air from reaching the 
governor blade on a pneumatic 
governor, resulting in difficulty 
controlling engine speed. 

The blower housing and muffler 
area should be inspected for debris 
each time the engine is operated. 
A good indication that debris has 
accumulated underneath the blower 
housing is if the screen over the 
blower housing is clogged. The 
blower housing should be removed 
for a more thorough inspection and 
cleaning at the end of each season 
of use and more often if equipment 
is operated in tall or wet grass. 
Debris can consist of dry material 
such as grass, dirt, and chaff.
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Figure 6-3. Several different steps are required to properly remove debris from a small engine.
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