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Review pages 2, 3, and 4 of "Small En
gines, Unit 1, Leaders Guide," 4- H 25 7. 
The suggestions are basic to any successful 
projecto 

In this unit, 4-H'ers will learn the "why" 

4-H'ers Should Learn .... 
• The design of four-cycle engines. 
• Principles of internal combustion. 
• Operation, service, and care of pistons 

and valves. 

of small four-cycle engines. Secure one or • 
more discarded engines and encourage 4-H' ers • 
to disassemble them. As each part is re

Principles and adjustment of carburetors. 
Ignition principles--spark plugs and 
magnetos. 

moved, explain its function. Show the prop
er way to disassemble it and the proper tool 
to use. 

Upon completing this unit, some of the 
4-H' ers should be capable of doing some 
service and repair work. 

4-H'ers Are Expected To .... 
• Continue service jobs on small engines 

used around the home. 

• Keep a record of services performed on 
each engine. 

• Practice safe operation of implements, 
tools, and use of fuels. 

• Develop a system for checking a non-run
ning or poorly operating engine for causes 
of trouble. 

• Become competent in correcting engine 
troubles. 

• 
• 

To recognize engine troubles and causes 
of various spark plug conditions. 
Safe use of equipment, tools, and fuels. 

Help 4-H'ers Plan and Evaluate 
You should help each 4- H' er set goals at 

the beginning of the project. Help him de
cide what he will do in the project and what 
he wants to learn from it. 

A 4-H'er should include the following items 
in his 4-H record, in his story, or on a sep
arate sheet of paper: 

1. The make and size of the engine (or en
gines) used in his project. 

2. The number of hours the engine was used. 

3. A record of services performed on the 
engine. 

4. A record of repairs done at a commercial 
shop. 

Project Training 
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For suggestions on planning project training, use 
of facilities and resource people, and other sugges
tions, refer to "Small Engines, Unit 1, Leaders Guide," 
4-H 257. 



Project Meeting 1 

Small Engine Design; 1 nternal Combustion; Valve Operation 

What the 4-H' er Should Learn 

• Design characteristics of most small 
engines--

--L-head 
--Air cooled 
--Magneto ignition 
--Average compression ratio 
--Simplified speed controls 

• Differences between internal combus
tion and external combustion engines. 

• The events in a four-cycle engine. 

• Function and operation of valves, 
pistons, and piston rings. 

• Piston displacement and compression 
ratio. 

Demonstration Suggestions 

To illustrate the events in a four-cycle 
engine, use a four-cycle engine with the 
cylinder head removed. Rotate the flywheel 
through two complete revolutions to explain 
the events occurring during each of the four 
strokes. 

Explain the function of the valves in a 
four-cycle engine. 

Point out the function of the piston and 
the materials which are used for pistons 
(cast iron, aluminum.) 

You can easily obtain used pistons. Re
move the piston from the engine you used 
for teaching or get one from a service shop, 
complete with piston rings. You can use 
this to teach the "why" of piston rings. 

POSSIBLE PISTON RING PROBLEMS 

Determine the piston displacement of the 
engine. Piston displacement is one indi
cation of the power of an engine. Directly 
related to displacement is compression ratio. 
The 4-H'er should learn to relate compres
sion ratio to piston displacement. 

illustrate compression ratio and piston 
displacement by removing the head from the 
engine. To show compression ratio, measure 
the relative size of the air mass in the cyl
inder on top of the piston in both the bottom 
and top position. 

Use a dismantled engine to show what 
takes place during each of the four strokes 
of a four-cycle engine. (See illustration on 
page 4.) 

Demonstrate piston displacement. Cut 
through the cylinder head so that the piston 
and valves can be seen. 
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Project Meeting 2 
Valve Troubles 

A service shop is the best place to hold 
a meeting on valve troubles. Ask the shop 
man to service some valves and seats, 
demonstrating the proper procedure for 
grinding. 

Charts on this subject are available from 
some engine manufacturers. (See suggestions 
on page 6.) Use these charts to supplement 
your demonstrationo 

What the 4-H' er Should Learn 

• The importance of valves in a four
cycle engine. 

• Conditions of heat under which valves 
operate. 

• Various valve troubles that will de
velop under certain operating conditions and 
how to cope with them. 

• The parts of a valve. 

• Servicing valves. 



Project Meeting 3 
Carburetion 

Ask a shop man specializing in small en
gine repair to teach this subject. He has 
the types of carburetors used on small en
gines and could show the parts and their 
functions. 

Some engine manufacturers have helpful 
charts on this subject. (See page 6.) Apply 
the principles of carburetion presented in 
"Small Engines, Unit 2," 4-H 258, to the 
carburetion system in any four-cycle engine. 

What the 4-H'er Should Learn 

• Carburetion principles. 

• Parts of a carburetor. 

• Function of carburetor parts--how the 
fuel and air are mixed. 

• Carburetor types and differences. 

• Proper handling of fuels. 

• Gum deposits and how to cope with them. 

Project Meeting 4 
Ignition, Spark Plugs 

What the 4-H'er Should Learn 

• How to select proper spark plugs for 
engines and for specific operating conditions. 

• Spark plug service. 

• Parts of a spark plug. 

• Heat ranges of plugs. 

• Engine conditions causing various 
spark plug conditions. 

It is easy with the use of charts put out 
by spark plug companies, to secure repre
sentative plugs showing the following 
characteristics--

--Engine operating too hot or too cold 
--Carburetor set too rich or too lean 
--Leaded or unleaded fuel 
--An engine that pumps oil 
--Engine operating intermittently or 

during long periods 

Demonstration Suggestions 

Compare normal plugs with plugs fouled 
by each of the various conditions covered in 
this section. 

Spark plug removal, cleaning, gapping, 
and reinstallation. 

TO CHECK SPARK PLUG GAP 

Clean spark plug and reset gop at .02:i Inch 
ovary 100 l,ovrs of operation. 
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Project Meeting 5 
Ignition, Magnetos 

Present this subject in a practical manner. 
Do not get too technical in the approach you 
use. With the limited time available for you 
to present this subject, too much theory 
should be avoided. 

Use an open magneto to show the parts 
in relative placement to each other. Ask a 
service man to help you with this. 

Demonstration Suggestions 

Show operation of the flywheel type 
magneto (use an engine with flywheel re
moved.) 

Show construction and operation of a con
denser. (Cut off end of a condenser and peel 
foil strips loose for a short distance.) 

Project Meeting 6 
Trouble Shooting 

Use a "doctored up" engine to simulate 
the various conditions that might prevent an 
engine from running. Ask the 4-H'ers to 
follow the procedure suggested in "Small 

Engines, Unit 2, 11 4-H 258, until the trouble 
is found and diagnosed. If you have several 
engines with different conditions, the 4-H' ers 
could have practice in tracing troubles. 

Safety 
Safety should be a part of all lessons. Teach 

the proper attitudes toward safety wi1h engines, 
fuels, and equipment. It cannot be overstres-sed. 

Training Materials Available 

Some of the small engine manufacturers 
have educational material available. In 
some cases it is free and in other cases 
there is a charge for it. To secure infor
mation, write one or more of the following 
manufacturers of small engines and request 
a list of 1heir educational materials: 

• Briggs & Stratton, Milwaukee; Wis. 
53201. 

• Wisconsin Motor Corp., Milwaukee, 
Wisconsin 53246. 

• Cli.nton Engines Corp., Clark and 
Maple Streets, Maquoketa, Iowa 52060. 

• Kohler Co., Kohler, Wis. 53044. 

• Tecumseh Products Co. , Graton, 
Wisconsin 53024. 



Quiz Questions 

You may use the following quiz questions as a test, for review, or as discussion. Duplicate 
these questions in your county depending upon how you wish to use them. 

WHAT MAKES AN ENGINE RUN? 

1. Most four-cycle engines of 10 horsepower or less are the. _______ -head design. 
This means the valves are in the _______________________ _ 

2. Compression ratio is defined as _______________________ _ 

3. The strokes in a four-cycle engine in the order of occurrence are:__ ________ _ 

-------------' and~----------

4. Engine speed in many small engines is maintained by an:__ ________ ~governor. 
Throttle control in this method is regulated by _________________ __ 

5. The small gasoline engine is called an internal combustion engine because ______ _ 

6. The intake valve is open during the stroke. The exhaust valve is open 
during the stroke. Both valves are closed during the _______ _ 
and strokes. 

PISTONS, COMPRESSION, VALVES, AND VALVE SERVICE 

1. The piston serves the following purposes in engine operation: 

a. --------------------------------------
b. ------------------------------------------------------
c. ----------------------------------------------

2. What two materials are used in making pistons? 

a. ---------------------- b. ------------------------

3. Piston rings are important because: 

a. -----------------------------------------------
b. ---------------------------------------------------------------

4. What is meant by piston displacement? ____________________ _ 
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5. The compression ratio has an effect on the ______________ of an engine. 

6. Good valve service in small engines is important because _____________ _ 

7. Name the parts of a valve. 

a. -----------------------
c. __________________ __ 

b. ----------------------
d. __________________ __ 

8. Valves are ground to insure ____________________________ _ 
of the valves. After valves are ground, lapped, and in place, you should check and adjust 
the ________________________________________ _ 

CARBURET! ON 

1. The purpose of the carburetor is to _______________________ _ 

2. A gasoline engine must have from _______ to ______ ---" arts of air to one 
part of gasoline in order to operate. 

3. What is the purpose of the venturi in the carburetor? _______________ _ 

4. List the parts of the fuel system in the order in which they occur (include individual parts 
of the carburetor.) 

a. ---------------------
e. _________________ __ 

b. -------------------- f. -----------------------
c. ------------------

g. _________________ __ 

d. ---------------------- h.~----------------------

5. The purpose of the float is ____________________________ _ 

6. The air bleed allows _____________ to prevent ________ at high speeds. 

7. List the steps that should be followed in adjusting a carburetor. 

a. 

b. -------------------------------------------------
c. -------------------------------------------
d. ------------------------------------------------

8. The throttle regulates engine speed by ____________________ _ 



9. The idle valve regulates:__ __________________________ _ 

10. The idling speed should be ______ .RPM in small engines. This is adjusted by __ _ 

11. The function of the choke is to. ________________________ _ 

12. The two 1;ypes of carburetors used in small engines are ______________ _ 
and 
~------------------

13. In what ways does the suction feed fuel system differ from the gravity feed system? 

a. --------------------------------------
b. --------------------------------------------------------
c. ------------------------------------------
d. ---------------------------------------------------------------------

14. What is vapor lock and what causes it? ________________________ _ 

15. What causes gum deposits in the fuel system? ____________________ _ 
How can gum deposits be prevented? ____________________________ _ 

16. Name the three types of air cleaners found in small engines. 

a. ---------------------------------------------
b. --------------------------------------------------------------------
c. -------------------------------------------

17. Why is the air cleaner important? ______________________ _ 

18. The air cleaner should be cleaned every ________ __;hours of service. 

SPARK PLUGS AND SPARK PLUG SERVICE 

1. The correct gap setting for most small engines is inch. You should use a 
_______________ type feeler gauge to measure the gap. 

2. Black carbon deposits on the spark plug may be caused by: 

a. -----------------------------------------------
b. -------------------------------------------

3. Describe the appearance of a correct 1;ype plug that has been operating in a properly ad-
justed engine. __________________________________ _ 
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4. Match the parts of a spark plug: 

Insulated Core 
Shell 
Gasket 
Outer Electrode 
Inner Electrode 
Flange 
Reach 

D 

Spcwk Plug Parts 

5. A hot plug has a (longer, shorter) insulator than does a cold plug. 

6. Wet, black carbon deposits on the firing end of a plug would indicate. ________ _ 

7. What procedure would one use in removing and replacing plugs? 

a. -------------------------------------------------------------------
b. --------------------------------------------------------------------
c. -----------------------------------------------------------
d. ----------------------------------------------------------------------
e. ---------------------------------------------------------------------
f. 
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TROUBLE SHOOTING 

1. List the conditions which may prevent an engine from starting. 

a. -------------------------------------------------------------------------
b. --------------------------------------------------------------------
c. ------~-----------------------------------------------------------------
d. -----------------------------------------------------------------

2. How would you go about finding the troubles listed above? (Indicate what you would check 
and in what order you would check fuem.) 

a. -------------------------------------------------------------------------
b. ---------------------------------------------------------------
c. -------------------------------------------------------------------------
d. -----------------------------------------------------------------
e. -------------------------------------------------------------------------
f. 

IGNITION 

1 o What is fue function of fue magneto? __________________________________________ _ 

2 o Tell how a flywheel magneto operates __________________________________________ _ 

3. What is fue function of fue condenser? ------------------------------------------
4o What conditions may be caused by a faulty condenser? ____________________________ __ 

5o What conditions would you look for if an engine missed or refused to start? _________ __ 

SAFETY 

1o List the safety practices you would follow when operating power equipment. 
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2. List some practices you should not do when operating power equipment. 

3. List three safety demonstrations that could be given on the operation of implements 
powered by small gasoline engines. 

a. --------------------------------------------------------------------------------
b. ---------------------------------------------------------------------
c. -----------------------------------------------------------------------------

Prepared by 
John B. Hanna 

Extension 4-H Specialist 

Reprinted with permission of Kansas State University Cooperative Extension Service. 

Issued in furtherance of cooperative extension work in agriculture and home economics, acts of May 8 and June 30, 1914, 
in cooperation with the U.S. Department of Agriculture. Roland H. Abraham, Director of Agricultural Extension Service, 
University of Minnesota, St. Paul, Minnesota 55101. We offer our programs and facilities to all people without regard to race, 
creed, color, sex, or national origin. 
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