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l’ooks like a com-

At first glance a small .engine;
plicated piece tructed of
many parts and componentsand-many different
systems. However, each of the components and
systems has purpose and operates on some very
basic rules or principles.

An engine is a machine that changes burning
fuel into power. In an-engine, a fuel such as gaso-
line is burned to develop heat. The heat is then
used to develop power. Poweris used to do work.

Wlth an engme you can:

"mow 4 lawn '

drive a car

ower a motorcycle
ride'a mini-bike

“fly in'a’ helicopter

ski'behind a boat

ride through the snow.

Engines used to power lawn or garden equip-
ment are considered small engines. Engines used
in small vehicles such as mopeds, motorcycles and
snowmobiles are also considered small engines.
Most small engines work in the same way. All
have about the same parts. If you learn how a
small lawnmower engine works, you will know
how a car or motorcycle engine works. When you
find out how a small engine gets fuel you will
know how a car or _motorcycleienging gets fuel.

The uses for small engines are many and varied.
They are used to do work on equipment such as
1awnmowers edgers, generators, water pumps
and cha_m.saws.fS.rnaU engines are used to power
many types of recreational vehicles such as
-snowmobiles, snow trikes; trail bikes; mini bikes,
home-built aircraft and outboards. Small engines
are becoming more and more-popular for trans-
portation vehicles on mopeds.and motorcycles.
The things you will learn in this book will help
you understand each of these power machines.
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LET’S FIND OUT: When you finish reading and studying this unit you should be able to:
1. Demonstrate your knowledge of safety practices by working safely.

Recognize the common hazards in using hand and power tools.

.. Explain how to use cleaning equipment safely.

Describe the hazards involved in running an engine in the shop.

Explain how fires are prevented and extinguished.
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working safely

When you work on small engines you will be?
working in a shop or lab. You will work near:
many things that must be used carefully. Working
in the shop is not dangerousaslongas youalways
keep in mind safety first. Before you do any job,
always ask yourself if what you are doing is safe:
If you do not know, ask your teacher. In this unit
you will find out how to prevent accidents.

USING HAND TOOLS

Believe it or not, many accidents are caused by
the improper use of ordinary hand tools. Greasy
tools canslip out of the hand. They may fallinto a
moving part of an engine and fly out to injure
someone. Some tools have sharp edges that may
cut you if you do not use them correctly. Follow
these simple rules when using hand tools:

1. Be sure your hands are free of dirt, grease

and oil.

2. Use the proper type and size hand tool.
3. Make sure the tools are sharp and in-good:
condition. ‘
4. Use sharp-edged or pointed tools with;
special care. ' ‘
5. Make sure to point the edge of a sharp or?
pointed toolaway from yourself and others.cf
6. Wear eye protection when filing or cutting?
metal, Figure 1-1. Arrange your work 5o’
that other people are protected from flying
chips.
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7. Passtools to others w1th the handles toward
them.

8. Clamp small workpleces Bon a bench or
secure them in a VlSe when dr1v1ng screws.

USING POWER TOOLS

‘ Tools Wthh are powered by electricity,
hydrauhc fluid or compressed air are called power
tools. Power tools move veryfast, and if not used
properly, may cause very serious injuries. The
followmg rules apply, to all power tools:

.. Obtain permission, from=your mstructor
before using any power tool.
2. Check adjustments..on machines before
. : turning on the power. Wheneverpossible
without causing danger, rotate the ma-

chine one revolution by hand.
3. Make sure that no one is near the tool

when you turn on the power.
‘ ' 4. Always wear eye protection when oper~

ards in correct

“tool and remain
urned it off and it

e to a com-
aning or ad-
tool first.

suitable for
n any loose
ose sleeves
away from

afety lines

: ; epalEsoperatroliPrequires that
parts be cleaned Most shops have several

Figure1-1. Eye protection should be worn whenthere ~ methods to clean parts. You may have to use a
is danger of flying particles. steam cleaner, cold tank, hot tank or solvent tank.
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The main danger from cleaning equipment is get-
ting harmful chemicals on the skin or in the eyes.
Burns are an added danger when using the hot
tank or steam cleaner. To avoid injury, follow
these rules:

1. Obtain permission from your instructor
before using any cleaning equipment.

2. Never use gasoline to clean parts.

3. When operating the steam cleaner, use a
shop apron, face shield and gloves to pro-
tect from burns and splash.

4. Wear a shop apron, rubber gloves and a
face shield when taking partsin or out of a
hot or cold cleaning tank.

5. Wear protective clothing when cleaning
parts to prevent chemical splash on the
skin.

ENGINE

RUNNING AN ENGINE IN THE SHOP

You will be working on engines in the shop,
‘Sometimes the engines will be running. If you rup ;

an engine at too fast a speed it could explode. °

Never run an engine too fast. Always wear a face
shield or safety glasses.

There is another problem when running ap !

engine in theshop. A poisonous gas called carbon
monoxide comes out of an engine’s exhaust. Car-

bon monoxide cannot be seen; it has not color or A
smell. Make sure large doors or exhaust vents are
open before you start an engine, Figure |-2.
Always check with your teacher before you start -

up an engine. -Follow these rules:
Get permission from your instructor before
starting an engine.

Figure 1-2. An exhaust vent must be used when running an engine inside.
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o

“hecksfuel line for possible leaks. 2.
3. iVent exhaust to the outside of the building,
nd makesu is:ventilation when you 3.

ose nozzle to prevent it from
turning air on or off.

y the hose down while there is
ight whip around and

ands away from

her than its rated::
ute).

sing an air hose.
thigh speed, wear

another person.

catch fire. You
nd fight a fire.
have a fire: oxy-
fire, you must
should have a
d out where the

airinanair line.
rrectly. Follow
ssed air:

ns before turning

Figure 1-3. Have a fire extinguisher and fire blanket close by when you are working on an engine.
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Figure 1-4. Gasoline must be stored in a safety can.
(Eagle Manufacturing Co.)

Figure 1-5. Rags containing oil, gasoline .or solvcnr

~must be kept in"a covered meta] contamer (Eaglé
Manufacturing Co.) ]

fire extinguisher: A devxce deSLgned to put out a
fire. o

fire prevention: Observati n ofsafet measures

. keep fires:from: startings* .

" hand to ls:. Todls that do not use -any powe_
cé émd ‘power. - " ;

uld you wear when using co
pressed air?
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D:ACTIVITIES

What should.you wea
ing equipment?
What.ca DpEns
high a speed for to
Why is carbon monoxide dangerous?
How can you get rid of carbon monoxide?
What three things must be present to have
a fire? : - .

. Where is your shop fire extinguisher?

ge for any of the
hapter. Eliminate

n the hazards in
shop.




