Student

Introduction to small engines

What you will learn

When you have finished this introduction module, you should know:

[ How small engines work

The main differences between 2-stroke and 4-stroke engines
The main parts of small engines

Why engines need air, fuel and a spark to run

Why engines need maintenance

I W I My W

Technical information about your engine.

Things you need before you start

Materials
None

Tools or equipment
No tools for this module — but you will need to find out information about your engine
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Introduction to small engines — Student

What is a small engine?

Engines can be in all sorts of shapes and sizes.
They are used to power: — ==

outboard motors

brush cutters and mowers

motor bikes
small generators
chainsaws

concrete mixers
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Introduction to small engines — Student

Here are the names for some important parts of an
engine.

Spark plug

Dipstick oil
Cylinder

head \

Crankshaft

Crankcase

Crankshaft Crankcase and

cylinder

Piston

Cylinder
head

Valves Q// &&
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Introduction to small engines — Student

How do engines work?

The power and energy in an engine is made by burning a mix of fuel and air
inside a cylinder.

As the fuel burns it explodes and pushes a piston down inside the cylinder

The piston is attached to a crankshaft that turns as the piston moves up and
down

Here is the piston going up and down as the crankshaft turns

Cylinder

Crankshaft
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Introduction to small engines — Student

Think of a person riding a bicycle. Think of one of their legs pushing down on the
pedal — round and round.

The leg is just like the piston and the pedal and chain-wheel are like a crankshaft

Forward

downward N-Fuel burns
and expands
.......... UDown push
of piston
000G (27— 5K S 2 Connecting
2020-0%0+0; Lo \ 100508 0008 .~‘ Qd
c o
K‘ rankshaft ®

Rotary motion Crankshaft

The engine crankshaft is then connected to what the engine is driving — a wheel,
propeller, cutting blades.

The engine cycle

These are the steps that happen inside the engine:

intake. fuel and air is sucked or pushed into the cylinder

compression. the fuel-air mix is compressed — or squashed — as the
piston moves up

ignition/power. a spark ignites the fuel-air. The exploding fuel pushes
the piston down

exhaust. the burnt gasses are pushed out through the exhaust

and then the cycle goes around again.

Those are the proper names for the steps. Some people call them:

Suck - Squash - Bang - Blow
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4 -Stroke engines

Introduction to small engines — Student

In these engines, each step in the engine cycle is done in one up or down
movement (stroke) of the piston. So there are 4 strokes to each cycle.

Like this:

Intake. Piston
goes down. Fuel-air
is sucked into the
cylinder

f Piston goes up

Spark plug

Exhaust valve—>

closed «
Inlet
Exhaust —> valve
port open
0 ‘1
Fuel-air sucked in
. Piston moves down
Cylinder £
block | === — ]

Both valves closed

Compression. Piston goes up. Fuel-air is
squashed and gets hot.
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Spark and burning

fuel-air

Exhaust. The
piston moves up
and blows the
waste gasses
out through the
exhaust.

The cycle then
goes round again.

See how the
valves at the top
open and close at
just the right time
to let fuel-air mix
in and the burnt

gasses to exhaust.

Introduction to small engines — Student

l Both valves closed

Exhaust
valve open

Exhaust gasses <

pushed out

Piston forced down

Power. A spark ignites
the fuel-air as the
piston is at the top. The
exploding fuel pushes
the piston down again.

1 Piston moves up

A flywheel fixed on the end of the crankshaft keeps the engine turning during the
exhaust and intake strokes.
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Things about 4 stroke engines

The spark ignites the fuel on every two turns of the crankshaft.

They have oil in the bottom of the engine to lubricate the moving parts
They need more engine parts to open and close the valves at the right time.

They use ordinary petrol

2-stroke engines

These engines use the same engine cycle of intake, compression, power and
exhaust.

They complete each cycle in just two up and down movements of the piston — or
2 stokes per cycle.

These engines do not have valves. They have ports (holes) in the cylinder wall
and the fuel-air mix is sucked in through crankcase at the bottom of the engine.

Cylinder

o

100

i~ Q'

Exhaust port ———a

-«—— Inlet port for
fuel and air

Transfer port = |

Crankcase
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The cycle works like this:

Piston going down
on power stroke

Spark
igniting
Fuel

Exhaust and Inlet
transfer ports port
closed

closed

Fuel Mixture in
crankcase being
compressed

Power
Spark ignites fuel-air. Exploding fuel pushes piston down (power).
The piston compresses fuel-air in the crankcase as it goes down.

The compressed fuel-air rushes into the cylinder through the transfer port.

Intake and exhaust

The fuel-air rushing in from the crankcase pushes the waste gases out through
the exhaust port

As the piston moves up, it closes off the inlet and exhaust ports.

New mixture
from crankcase
via the transfer
port

waste & ¢, -
exhaust ’
gases
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Compression

The piston compresses the fuel-air as it moves up. It also sucks more fuel-air
into the crankcase for the next cycle.

Piston
going up
Exhaust
port closed New mixture
from
carburettor

Transfer port

Things about 2 stroke engines:
2 stroke engines spark on every turn of the crankshaft
They can be made lighter then 4-strokes because they:
* have less parts — no valves or their operating parts.

» use oil mixed with the fuel (petroil) to lubricate the engine parts, so
they have no oll, filter or oil pumps.

They use more fuel than 4 strokes
They usually run faster than 4-strokes and make more noise
They can work in many positions

The seal around the crank-case/crank shaft is very important — if it leaks, there
may not be enough pressure to push the fuel/air into the cylinder.
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Introduction to small engines — Student

Engines with more cylinders
All our pictures so far have shown engines with just one cylinder.

Most mower, chainsaw, brush-cutter and many other small engines are made just
like that.

To get more power and make engines run smoother, bigger engines have more
than one cylinder.

Think back to the man on the bicycle.

You saw one leg acting like a piston in a cylinder. If you think about
two legs working on the pedals — you have a two cylinder engine
working on the same crankshaft.

Forward

Crankshaft

Rotary motion
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Two-cylinder engines are common for outboards and motor bikes

No 2

Connecting
rod

—

~
—

Cars and trucks usually have four or six cylinders

No 2 No 3

Piston\ﬁ
No 1 H l l No 4
Connecting

rod ~J
_

Engines can have 8 or even 10 cylinders — but they get very complicated
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How do you measure the size and power of an

engine?

Size

The ‘size’ of an engine is the size of the space inside the cylinder(s) above the
piston(s) — called the volume, or its ‘capacity’.

The volume depends upon how wide the cylinder is — and how far the piston goes
up and down inside the cylinder.

The engine size is usually given in cubic centimetres (cc) or litres (L). Some USA
made engines may still give the size in cubic inches (cui).

Some examples: engine sizes

a small brush-cutter or chainsaw may have an engine of about 30cc,
(about the size of your finger).

small outboards and motor bikes are from about 60cc upwards
mowers are about 70 or 80cc,
middle size outboards 250cc to 500cc. (A coke can is 330cc.)

car engines from 1000cc (1 litre). Big USA V8’s can be 7 litres or
more!
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These two examples show the actual size of the space inside the

cylinders.

SN

60cc single cylinder
engine. 2 HP

N~

N~

N
N

14

335cc two cylinder engine. 15 HP

R
~

~
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Power

Generally, the bigger the engine capacity, the more powerful it is — but lots of
other things can effect the engine power.

Most engine makers give the power rating of their engines in ‘HP’.
They may use ‘HP’ for the model name of the engine as well.

HP is a very old name meaning ‘Horse- Power’. It is not accurate, but it gives a
good idea of the amount of power from different engines.

Small boat outboards are 2 HP to 8 HP.
Large fishing craft outboards are 25 HP and over.

Mowers and generators are usually 3 or 4 HP

(Most real horses can only produce about 0.6 of a HP!)
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The things an engine needs to make it work

For an engine to start and run it needs all these things:

AIR

Petrol

I
7

Spark

Oil

Cooling

Mixed
together

Ignites the
fuel-air at
just the

right time

To help
the parts
move

To keep
things
cool

If any of these things are not doing their job, the engine will run poorly,

breakdown — or may not start at all.

If you look after all of them and keep them ‘just right’ in your engine, it will:

start and run better
give more power
use least fuel

keep going!

last longer

Each one needs you to do some important things to look after the engine and to
check, change or adjust parts at regular times.

We call this ‘Operator Maintenance’.

It is what this course is for. You will work through modules and worksheets on Air,
Fuel, Electrics (sparks), Lubrication and Cooling.
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Service and repair workshops
This course helps you do simple maintenance on your engine.

More difficult work — and work that needs special tools or equipment — must be
done by experienced mechanics in a workshop.

Your tutor will talk to you about where you can get your engine repaired and
where you can buy parts from - things like oil or filters.

17
Copyright © Commonwealth of Learning



Introduction to small engines — Student

Information and manuals

All new engines and equipment are sold with a technical manual.
It will tell you

about the engine,

how to start and use it

what you need to do to look after it, and

what parts you will need to change.

2-5troke - 4-Stroke - HPDI

Victa
2 Stroke Engine
Instruction Manual

WARNING! Read this manual before operating your VICTA Lawnmower.
Specifications subject to change without notice.

Wercury M

to
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If you do not have a manual for your engine, you may be able to:
get a copy from the people who sell your make of engine
borrow one - and write down the information you need

or — ask your local mechanic if they can tell you about your engine.

Your course tutor may be able to give you information — or help
you find it.
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Activity
Find out this information about your engine:

What type of engine do you have?

Make
Model

Is it an: Outboard motor, a mower, a generator or................. ?
Size/rating:

2-stroke or 4-stroke?

How many cylinders?

How old is it?

When was it last maintained?

When did it last go wrong?

What was wrong?
Who fixed it?
Do you have the makers manual?

Do you have a list of service parts?
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