KhanaKids

Junior Development Program

Students Course
Booklet

CARMCLUB

TASMANIA ;&

Version 3 — November 2017

Version 3 — November 2017




KhanaKids Student Course Booklet

KhanakKids Junior Development Program:

SUPPORTED BY
=

N\ 7
Tasmanian
Government

camnsys

we are motor sport ™

Khanakids is a junior development program created by the 500 Car Club of Tasmania Incorporated
(ABN 29 681 214 254). If you would like information about this program please contact the Club’s
Committee on the details below:

500CC Committee

GPO Box 119

Hobart TAS 7001

Email: committee@500CC.com.au
Website: www.500CarClub.com.au

Version 3 — November 2017


mailto:committee@500CC.com.au
http://www.500carclub.com.au/

Contents

1.1 INErOAUCTION. ...cciiititictet ettt ettt b ettt be bbb e 2
AV T 1 S 4 =T T 1 e PRSP 2
I Y1 o 1ol T o T T Lol SPPPRUURUPRNS 3

3.1 WRNALIS @ VENICIE? ...ttt e 3

3.2 VENICIE CONIIOIS ...ttt 3

3.2.2 <o = 3 PP PRRT 3
3.2.3 SEEEING WREEI ...ttt e e 4
3.24 GBAISTICK ..t 4
3.25 [ P2 Ta Lo 1 o] = L= PSRRI 4
3.2.6 T oYL AT0T 4 V4= 2T USRS 4
3.3 TNE ENQING ettt sttt b bbbttt ettt ea e b e nen 4
3.3.2 WRAL IS 8N ENGINE? .ttt e et b e e et e e e sbb e e e e sbreeeeans 4
G0 S I 1 U= To a1 o] o [OOSR 5
3.5 ACCEIBTALON ...ttt ettt b bbbttt neenen 5
3.5.2 WHAL IS @ GEAIIIOXT ittt e et ee e 6
3.6 TRE CIULCK .ttt 6
ST BIAKES ... bbbttt naenen 7
3.7.2 LI = = L SRR 7
3.7.3 BraKING i ——————————— 8
3.8 SUSPENSION. ...ttt b ettt a bbbt bttt ea e ne e nen 8
3.8.2 What is suspension and what does it dO? .....ccooeeeiiii i, 8
3.9 WHREEIS @NU TYIES ..ottt ettt te s e b e s reess e seeseesaesneesaesreeneens 10
3.9.2 B I =T I =T Lo R T PP OUU PR POPPRT 10
3.9.3 YT PrESSUI ittt ettt e e e e et e e et r e s e e et e eeba s e e e e e e easbnaeeeeaaeees 11
3.10 Additional iINfOrMALION ........ccceiriiiiiiiictce et 11
3.10.1 For more about how VehiCleS WOTIK SEE:.......cceiiiiiiiiiiiiie e 11
3.10.2 For good information about maintaining and servicing vehicles see: ................. 11
3.10.3 For technical information about vehicle aerodynamics and about advanced
AriVING TECANIQUES SEE ...ttt abe e e 11

3.11  Vehicle MAINTENANCE .......ccooviuirieiiieiiieitecere ettt 12

170 22 = (o VY (ol ol g F= T To T IN= U Y = TSRS 12

3.13  HOW 1O ChECK tYr& PrESSUIE .....eevitieeieieceeeeete ettt ete sttt et sre et e st e st sseeaesreesaesreennens 13

3.14 How to check engine fluid 1@VEIS........cc.ooieioiee e 13

3141 BraKe FIUI ettt e e e e e e e e e e e e e e aae 13

R 700 Yo 1 - 0 SRR 14
3.14.3  ENQINE Ol ettt e e e e e e e e e e e aan 14

4 DriVING tECNNIGUES .. .eeieeiciiee ettt ettt et e e e et e e e e ebte e e e sbtaeessabteeeesnbtaeeesnsaneeesstaeeeanses 15
4.1  Set your SEatiNg POSITION........cceeiirieieeeee ettt ste et et sneeeesaeeneas 15

Version 3 — November 2017




KhanaKids Student Course Booklet

4.1.2 Why is the seating position iMPOrtant?.........ccccviieiieei e 16

4.2 SEALBEILS ..ottt et et eneeeenaeenen 16
4.3  Start and Stop a VEhiCleS ENQINE........coooiiiiriie e 17
4.3.2 Why is the starting procedure important? .......cccccceeeeee i 17

4.4  Stopping @ VENICIES ENGINE.....ccoiiiiiiieieeie e 17
44.1 Why is the stopping procedure important? .......cccocveeeeiiieeieiiiiee e 18

T (=T 11T OSSR 18
4.6 MaANUAI VERNICIES ...ttt sttt sttt et sne e eesneeneas 18
4.7  Move off (Manual VERNICIES) .......cceviriiriiiiieieeeer e 18
4.8  Stop (MAnNUAl VENICIES) ......eoiieeeeceeeeeeeete ettt st s eaas 19
4.9 Change up gears (Manual VERICIES) .........ccevuieieiiieeiseeeseeee e 19
4.10 Change down gears (Manual VERNICIES)........cccecuriririirieiieiiieesereseeeeeee e 19
411 AULOMALIC VENICIES.....c.eiiieeieeceees ettt st st s aesneeneas 20
4.12 Move off (AULOMALIC VENICIES)......coiriiiiieieieieeerer e 20
4.13  Stop (AULOMALIC VENICIES)......ccueeieciieeeeeeeee et s 20
4.14 Changing gears in an automatic VERNICIE...........cccoveeeiiiieieceeee e 20

LT 1§ 1V [T~ I T PSPPI 22
DIIVING EXEITISE L.ttt ettt sttt et be bbbt e s et et eaeebenbeneenan 22
DIIVING EXEITISE 2.ttt sttt ettt sttt ettt s e bt sb e b et et et eaeeaeesesbenaenan 23
DIIVING EXEICISE 3.ttt ettt ettt e s te et e be e e e stesba et e steess e bessaentesbeensesteesaentesreanes 24
DIIVING EXEICISE Aottt ettt sttt s te e v e s be et e stesba et e sbeeas e besraentesbeensestesraentesseanes 25
DAY T o =T (o ] T TS 27

B QUUICK GUIE i iuiiiiiieertie ettt ettt e et e e st e s bt e e b be e sbeeesabeesabeesabbeesabeeebbeenataesabaeenaseenn 29
R oY 1] o] [=Y o= Te B T SRR 30
7.1 Vehicle MaiNteNanNCe EXEITISES ......cc.ccueiririririerierienieieeeeeesesieste e sse e e e sse e saeseens 30
7.2 Completed DriviNg EXEICISES .....ocieieiiieteciectecteste ettt st stesteeaesbe e esaesreesesreesnens 30

Version 3 — November 2017




KhanaKids Student Course Booklet

1.1 Introduction
The aim of KhanaKids is to give its drivers both practical driving experience and theory

about how vehicles work.

KhanaKids has been written for beginner drivers who have little to no experience with
driving vehicles however all the principles you will learn form the basis of advanced

driving techniques.

The instructors of KhanaKids will work through each of the sections with the drivers. If
you have any questions about any of the topics please feel free to ask any of the
instructors at your training. Once the instructor is happy that you have achieved the

outcomes from each lesson you will move on to the next.

You are not expected to finish all the tasks in this booklet on your first day, it is better
that you learn the basics before moving on with more difficult tasks.

Driving a vehicle can be very exciting but it can also be frustrating while you are
learning some of the techniques, don’t be discouraged if you are having trouble. Talk
it through with your instructor, they are here to help you and, most importantly, have

fun.

2 What is KhanaKids?

KhanaKids is broken in to four sections:

1. Vehicle basics - which is all about the vehicle and how it works and bit about
what happens when you use the vehicles controls.

2. Vehicle maintenance - which is all about vehicle maintenance and why it is
needed and some guides on what to do to look after a vehicle.

3. Driving techniques - which is all about the actual techniques you will use while
driving a vehicle.

4. Driving exercises — these are what you will be doing while learning to drive the

vehicle.
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3 Vehicle basics

3.1 What is a vehicle?

3.1.1.1 Outcomes - Develop a basic understanding of what a vehicle is and its main parts.

A vehicle is a machine that is used to move something. It may be people, dirt, food or
basically anything that needs to be moved from one place to another. In KhanaKids
we have used the word vehicle as it covers more than just cars, what we will actually
be covering and discussing KhanakKids is the common car that is used in everyday life

across the world.
Very simply, a vehicle is made of:

e A chassis which is the frame of the vehicle which all its other parts are
attached too.

e An engine which provides the power to make the vehicle move.

e A drive train which carries the power from the engine to the wheels.

e Wheels and tyres which grip the ground and are turned by the power from the
engine making to make the vehicle move and change direction.

e And suspension which is attaches the wheels to the chassis and absorbs
bumps in the ground.

e Controls used to direct the vehicle where we want it to go and at what speed.

3.2 Vehicle Controls

3.2.1.1 Outcomes - Develop a basic understanding of where the major controls of a vehicle

are positioned.

To drive a vehicle the driver uses the controls. By doing different things to the controls
the vehicle is being told what the driver wants to do. Modern cars use computers to
help control the vehicle, older vehicles have no computers and the control is done
purely by the driver. Vehicles have lots of controls for lots of different tasks, this course

will focus on the controls used to drive a manual vehicle.
3.2.2 Pedals
These are located in the driver foot well.

¢ The right pedal is the accelerator and is controlled with your right foot.
e The centre pedal is the brake and is controlled with your right foot.
¢ The left pedal is the clutch and is controlled with your left foot (vehicles with

an automatic gearbox do not have a clutch pedal).
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Each pedals purpose and how to use them will be shown later on in other
sections.

Steering Wheel

Located directly in front of the driver. This is used to turn the wheels of the vehicle
making it change direction when it is moving.

Gearstick

This is located in the centre of the vehicle just forward of the seats and often has
markings on it to show the different gear positions. The gearstick is used to
change the gear that is selected in the gearbox.

Handbrake

This is a leaver and is usually located in the centre of the vehicle between the
seats. This is used to stop the vehicle from moving when not driving.

Ignition/Keys

The ignition is usually near the steering wheel and is where the vehicle’s key is
put into. It is used to start and stop the vehicle.

3.3 The Engine

3.3.1.1 Outcomes - Develop a basic understanding of what an internal combustion engine

does and its methods of control.

3.3.2 What is an engine?

Most cars have an internal combustion engine. This type of engine converts fuel and

air into usable energy. This energy is in the form of a mechanical turning force. The

engine sucks in air from the atmosphere, adds a specific amount of fuel to the air,

squashes the air fuel mixture and then lights the mixture. When the mixture burns it

quickly expands, it is this expansion of gas that is harnessed by the engine and

converted into a turning force. Engine speed is measured in turns (revolutions) Per

Minute or RPM. Engines have a range of RPM that can be used and what this is

dependent on the specific engine.
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3.4 The ignition

The vehicles ignition is used to start and stop the engine. It controls power from the
battery to the vehicles electrical system. It also commonly has a steering wheel lock
to help prevent theft. The ignition has five positions:

1. The first position is the steering lock.

2. The second position disables the steering lock.

3. Third position turns the power on to the vehicles electrical circuits but not the
engine.

4. Fourth position turns the engines power circuits on.

5. Fifth position turns the starter motor on (this is only for starting the engine).
When you turn the key to this position you will need to hold it there for a few
seconds until the engine starts then let the key go and it will return to the

fourth position.

3.5 Accelerator

The accelerator is used to control the speed of the engine by changing how much fuel
and air is being burnt inside the engine. When you push the accelerator pedal down
more air and fuel is burnt inside the engine so more energy is being released, this
makes the engine turn faster. When the pedal is raised less fuel and air is burnt and
the engine slows down. When an engine is running and the accelerator pedal in raised
all the way up it is said to be idling. When driving a vehicle you will notice that the
accelerator can make the vehicle go faster when pressed, but the vehicle will also slow
down when the pedal is raised. This is because the engine only wants to turn enough
for the amount of fuel and air it is burning. This effect can be used to slow the vehicle
down especially when changing down gears. You will notice that when in low gears
the effect the accelerator has on the vehicle speeding up or slowing down is a lot

greater.

Version 3 — November 2017




KhanaKids Student Course Booklet

The Gearbox

3.5.1.1 Outcomes - Develop a basic understanding of the gearbox, gear ratios and their

relationship to the engine.

3.5.2 What is a gearbox?

The gearbox has two sides, and input side which is connected to the engine and an
output side which is eventually connected to the wheels. The gears inside the gearbox
allow the ratio between the engine and the wheels to be changed. The gearstick is
used to control which gear is selected in the gearbox. In low gears like first and second
the engine is turning a lot more in relation to how much the wheels of the car are
turning. By doing this more torque or turning power is given to the wheels. When there
is lots of torque at the wheels of a car it makes it easy for the engine to make the
vehicle go faster. In high gears like fourth and fifth the engine turns a lot less in relation
to the wheels. This allows the car to go faster but with less torque being transferred to
the wheels it makes it harder for the engine to speed up the vehicle.

When a vehicle is stationary it is very hard to get it to move as it requires a lot of torque,
S0 we use low gears to get the vehicle moving. Once a vehicle is moving we use higher
gears to make it go faster.

Automatic gearboxes work like a manual gearbox only they change up and down gears

without the driver needing to move the gearstick.

3.6 The clutch

3.6.1.1 Outcomes — Develop a basic understanding of the clutch and its purpose.

A clutch is used to connect the engine to the gearbox. This connection is made of
plates that press together. The clutch is controlled by the clutch pedal. One plate is
connected to the part of the engine which turns and the other plate is connected to the
gearbox. When the clutch pedal is pushed down the surfaces of the plates move apart
reducing the friction and allowing the engine to spin more than the gearbox. When the
clutch pedal is raised the plates press hard together and the gearbox will turn the same
amount as the engine.

The clutch allows the driver to control with the clutch pedal when the power from the
engine is allowed to travel through the gearbox to the wheels.

Vehicles with an automatic gearbox do not have a clutch, instead they use a torque
converter. When the accelerator is pressed and the engine rpm rises the torque

converter automatically starts to turn the gearbox. Torque converters use a hydrostatic
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drive which works like a propeller. The engine turns a set of fins that push hydraulic
fluid onto a set of fins attached to the input shaft of the gearbox. When the engine is
turning slowly there is not enough force being transferred to turn the gearbox. When
the engine rpm increases the force of the engine is transferred through the fluid to the

gearbox.

3.7 Brakes

3.7.1.1 Outcomes - Develop a basic understanding of how brakes work and the difference
between the handbrake and the foot brake.

3.7.1.2 Develop an understanding of how brakes should be used effectively.

3.7.2 The Brakes

Vehicles usually have two types of brakes: the hand brake which is usually only
attached to the rear wheels of the vehicle and the foot brake which is attached to all
four wheel brake mechanisms. The hand brake uses cables to control the brakes and
the foot brake uses a hydraulic system.

Hydraulic systems use liquid and pipes to transfer the force applied to the brake pedal
to the brake mechanisms at each wheel. Hydraulics can work a little bit like gears and
are used to turn a little bit of force pushing on the brake pedal into a lot of force at the
brake mechanism. Attached to each wheel is a rotor or hub. The force applied to the
pedal is used to create friction on the rotor or hub and this friction turns the rotational
energy of the wheel into heat energy. This transfer of energy is what makes the brakes

slow the vehicle and it also makes the brakes get very hot.

C
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Because hydraulic systems have a tendency to loose pressure over long periods of

handbrakes are usually mechanical and not hydraulic.

Handbrakes often have their own pads and mechanisms which are separate to the
foot brake systems but the systems are not designed to handle lots of use or heat but

are intended to keep the vehicle from moving once it has stopped.

3.7.3 Braking

When driving you use your right foot to press the brake pedal. When you are using the
foot brake the harder the pedal is pushed the more friction is applied by the brake
mechanism. The pedal may be pressed gently to ease the vehicle to a stop or very
hard to stop the vehicle more quickly. If you press the pedal too hard the tyres will lose
grip and the wheels will lock causing the car to skid and slide. This should be avoided

as when a car is sliding it is much more difficult to control and stopping takes longer.

When you begin to use the brakes you should press your foot down gradually and
slowly increase the pressure. By applying the brakes gradually the weight of the
chassis is transferred to the front wheels and pushes down giving more grip. You will
be able to feel this movement in the vehicle. The more grip you have the harder you

will be able to brake and you will also stop quicker.

If you quickly push down on the pedal the vehicle does not have time to shift its weight
and the car will not have as much grip to use for braking and stopping will not be as

fast.

If you do start loose grip while braking and the wheels skid simply release the brake

slightly and start to reapply pressure.

3.8 Suspension
3.8.1.1 Outcomes - Develop a basic understanding of vehicle suspension systems and

their purpose, and how suspension behaviour can impact the vehicles handling

3.8.2 What is suspension and what does it do?

The suspension of a vehicle is used to absorb the impact of bumps in the road surface.
The suspension of a vehicle connects the wheels and tyres to the chassis. Without
suspension riding and driving a vehicle would feel very rough. Suspension is made up
of a spring and a damper. The spring holds the weight of the chassis and also provides
resistance to the force of the bump. The damper stops the spring from suddenly

bouncing back to its original position. Without a damper a car would bounce up and
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down on the springs. Suspension allows the wheels of the car to move up and down
separately to the chassis of the vehicle. The absorption effect is caused by the energy
needed to squash the spring is less that what is needed to lift the entire weight of the
vehicle. If the car hits a big bump very hard it may run out of movement. When this
happens the remaining energy is transferred to the chassis, because the chassis is
very stiff it cannot flex or spring to absorb the energy, if there is too much energy from

the bump for the suspension to absorb can break or bend the vehicles chassis.

(]

5]

ERSSSSSSSSSS

AN

N
3
ARSSINRSNNAN

Ll
E
9952,

Because of the movement of the chassis on its suspension a vehicle will behave
differently when accelerating or braking or turning. When accelerating a vehicle will lift
the weight off the front wheels, when braking it will put more weight on the front wheels
and when turning it will put more weight on the outside wheels. When this happens
the amount of grip that the wheels have on the road is changed, more weight gives a

vehicle more grip and less weight takes grip away.
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3.9 Wheels and Tyres

3.9.1.1 Outcomes - Develop a basic understanding of the parts of a wheel and tyre and

how tyre pressure and wear can impact a vehicles safety.
Wheels and Tyres are made up of four parts:

e The Wheel which is attached to the vehicle by bolts to the rotor or hub.

e The Tyre Carcass which is the rubber part. The Carcass has tread that grips
the ground and a wall which gives the tyre height and flex.

e The valve which is used like a tap to get air or gas into and out of the tyre.

e The air or gas which is used to fill the tyre.
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The height and flex of a tyre allows the tyre to act a bit like suspension absorbing
bumps in the road, it also allows the tyre to bend to the shape of the ground giving it
more grip.

There are many different things that can affect a tyre’s grip. They can be made from
hard or soft rubber, have different tread patterns widths and different side wall heights.
There are two main things that change how well a tyre can grip the ground are how
worn they are (how much tread is left on the tyre) and their air pressure (how much air

is squashed into the tyre).

3.9.2 Tyre Tread
Tyres wear out, as you drive a vehicle little pieces of the rubber are left on the road.

Eventually the tread on the tyre begins to wear down until no tread is left.

Tread performs a very important task for tyres. Tread allows the tyre to move water

away from where the tyre touches the ground. If water gets stuck between the tyre
10
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and the ground the vehicle will lose grip and slide on top the water. This is called a
hydroplane, when this happens there is no way to control the vehicle. This is why it is

important to ensure tyre are replaces when they are worn.

3.9.3 Tyre Pressure

Tyre pressure can change how a tyre will behave. A tyres air pressure is a
measurement of how much the air is squashed inside the tyre, the more air that is
squashed in the more pressure there is. Low tyre pressure will make a tyre very
bouncy and also cause the car to roll more when cornering. Too much pressure and
the tyre becomes very hard and you will feel more of the bumps in the road. Wheels
and tyres transfer the rotational force from the engine and gearbox to the ground. They
need to grip the ground but still be able to roll over the ground easily. The
recommended tyre pressure for vehicles is usually in the vehicle’s manual or on the
inside of the driver’s side door pillar. Usually tyre pressures should be between 28 PSI
to 35 PSI.

3.10 Additional information
There are lots of resources available on the internet where you can find out more. The
following links are two very good youtube channels which provide simple yet accurate

information.

3.10.1 For more about how vehicles work see:

https://www.youtube.com/user/EngineeringExplained

3.10.2 For good information about maintaining and servicing vehicles see:

https://www.youtube.com/user/HumbleMechanic

3.10.3 For technical information about vehicle aerodynamics and about
advanced driving techniques see:

https:www.youtube.com/user/kyle.drives
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3.11Vehicle Maintenance

3.11.1.1 Outcomes - Develop a basic understanding of what types of maintenance are
required for vehicles.

Vehicle maintenance is important because it ensures that the different parts of the
vehicle will do their job. Often maintenance might be just checking a fluid level or that

a prat is clean.

Vehicles use different fluids for their systems. These fluids do very particular jobs.
Brake fluid is made to be squashed a lot and not boil at high temperatures. Engine oil

is made to help parts slide across each other.

These fluids change over time and with use and eventually they do not work as well
as they did when they were first put in the vehicle. This is why fluids in vehicles need
to be changed. If they are not things like the brakes will not work as well as they could

or parts will wear out.

Engines often use belts to turn parts. If these belts are not tight they can slip meaning
that those parts are not turning as fast as they should be. One example of the use of
belts in an engine is the alternator. This part of the engine charges the vehicles battery.
If the belt is not tight and is slipping the alternator will not charge the battery and
eventually the vehicle will not run because it needs the electricity from the battery to

power the electrical circuits of the engine.

Engine oil is another fluid that must be changed regularly. If an engine runs out of oll
or has old oil that does not do its job parts of the engine that rub together will start to
get very hot and eventually they will seize or basically get so hot that the two parts

stick together. When this happens it is very expensive to repair.

Coolant is used in the radiator. Coolant is a liquid that does not freeze easily. If water
is used in a radiator it can freeze and damage the engine and radiator. Coolant is
pumped through the engine and radiator. The radiator transfers the heat from the
coolant to the air. If there is not enough coolant taking heat away from the engine it

can overheat and damage the engine.

3.12 How to change a tyre
If you have the vehicles manual you should always read it before changing a tyre
because it will show you where to put the jack and other safety advice which may be

for that vehicle. The following is a guide to changing a tyre.
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1. If possible move the vehicle to a flat area out of the way of traffic.

2. Ensure that the vehicle is in first gear and the hand brake is on.

3. If you can place some chocks at the front and back of a tyre that is not being
changed. You can use a piece of wood or a rock, something that would be
difficult for the vehicle to roll over. This will help prevent the vehicle from
falling off the jack.

4. Loosen each of the wheel nuts % turn on the wheel being changed.

5. Place the jack under the vehicle in one of the jacking spots next to the wheel
being changed. There are usually spots in front or behind the wheels that
have two cut outs which the jack goes between.

6. Raise the vehicle slowly using the jack until it the tyre is just off the ground.

7. Remove the wheel nuts and the wheel.

8. Place the spare wheel onto the hub or rotor and put on the wheel nuts.
Tighten each nut a little at a time and evenly. Give them a quick tighten.

9. Lower the vehicle so that the tyre is touching the ground.

10.Tighten the wheel nuts properly in a cross pattern.

11.Lower the vehicle fully to the ground and remove the jack.

12.Check the wheel nuts are tight again.

13.Remove the chocks.

3.13 How to check tyre pressure

1. Remove the valve cap

2. Place the tyre pressure gauge firmly onto the valve.

3. Read the pressure measurement from the gauge. If the tyre pressure is low
the tyre will need to have more air put in (to do this you will need an air
compressor or an air pump, most service stations have these). If the tyre
pressure is very low, do not drive the vehicle as this can cause damage to the

wheel and also the vehicle will be very difficult to drive and control.

3.14 How to check engine fluid levels

3.14.1 Brake fluid

Warning: Brake fluid is often a corrosive substance. You should be very careful when
handling brake fluid and if you spill any make sure that you wash it off immediately with

water. Do not get it on the vehicles paint.

The brake fluid reservoir (or container) is usually found at the back of the engine bay

near the brake pedal. It has a minimum and a maximum level. You can check it by

13
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making sure the fluid in the container is between the minimum and maximum lines. If
it is low the top of the container will usually unscrew or have a clip to hold it on. Simply
take the cap off and top up the fluid to the correct level. Do not over fill the container.
There are a few different types of brake fluid, make sure you are using the correct one

for the vehicle. Never use old brake fluid.

3.14.2 Coolant

If the vehicle has an over flow tank for the radiator then check the level is between the

minimum and maximum levels on the side. If it is low top up as needed.
If the vehicle only has a radiator:

1. Very carefully check that the radiator is cool to touch. If it is hot do not undo
the radiator cap. When coolant is hot in the radiator and engine it is under
pressure, removing the cap will make lots of hot coolant erupt from the
radiator and could burn you severely.

2. If itis cool you may remove the cap and check that the radiator has coolant to

just below the cap. If it is low top up as needed.

3.14.3 Engine oll

1. Locate the engine’s dip sick.

2. Pull out the dipstick and wipe off the oil.

3. Put the dipstick back in to the engine all the way and pull it out again. On the
base of the dipstick are level indicator lines, make sure the oil level is between
the lines. If it is low top it up.

Note: Be very careful topping up engine oil, too much oil is bad for the engine.
Normally the filler cap for the engine is on it top and is usually marked “OIL”.
When filling make sure you have the correct type of oil (this will be in the
vehicles manual). Only put is small amounts of oil to time (about 250ml at a
time) and give the oil time to run down into the sump of the engine. After you
have added a small amount, check the level again using the dipstick. Repeat

until the oil level is between the minimum and maximum levels.
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4 Driving techniques

The following section is about what to actually do when driving a vehicle. You will use

these technigues when you are doing the driving exercises.

4.1 Set your seating position

4.1.1.1 Outcomes — Develop and understanding of how to be correctly seated in a vehicle

and why this position is important.

Modern vehicles often have many ways that the seat, steering wheel and sometimes

pedals can be adjusted. When you are learning to drive a vehicle take some time to

learn the different ways to adjust the seat etc. The basics of adjusting your seating

position are below.

1.
2.

Sit in the car.
Press the clutch pedal all the way down, you should have a slight bend in your
knee when the pedal is fully depressed.

- If you're your leg is straight move the seat forward slightly.

- If your leg is bent a lot, move the seat back slightly.

3. Repeat this step until you have the correct knee position.

4. Now place your hands on the steering wheel.

5. Your arms should be bent at the elbows and you should not be stretching to
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reach the wheel.

If you are stretching or your arms are straight, move the seat back forwards a
little

If you are too close and your arms fell squashed when holding the wheel
move the seat back backward a little.

Once you are comfortable with your position then you can put on the seat belt.
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Too far away Good Too close
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4.1.2 Why is the seating position important?

The correct seating position will allow you to maintain control of a vehicle and reduce
the effort needed to control the vehicle. The correct seating position is also important
because if you have a major accident while driving your arms and legs are is a position
where they will move if needed, if they were in a straight position it is more likely that

you could break an arm or leg because they are less likely to move.

4.2 Seat Belts

Seat belts help to keep you in your seat if you need to stop suddenly. They are
designed to help prevent injuries in an accident. For a seat belt to work it must be worn
properly. If it is worn incorrectly and you stop suddenly it can cause injuries and will

not do the job it was designed to do.

A vehicles seat belts are like the seats and often have a number of adjustments and
you may need to check for any special adjustments. Generally the lap belt (the piece
that goes across your waist) should be low and over the hips, it should not be across
your stomach. The shoulder strap should be positioned so that the belt runs in the

middle between the shoulder and the neck.
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4.3 Start and stop a vehicles engine

4.3.1.1 Outcomes - Develop an understanding of the process of starting a car and why

following this process is important.

The process for starting most vehicles is:

1.

Check the hand brake is on.

2. Push the clutch pedal all the way in.

Select neutral (for vehicles with an automatic gearbox ensure that park is

selected).

4. Turn the ignition to the on position.

5. Turn the ignition to the start position and hold until the engine starts.

6. Once the engine has started release the key from the start position.

4.3.2 Why is the starting procedure important?

Checking the hand brake is on first will ensure that the vehicle will not move when the

clutch is depressed.

By pushing the clutch pedal down the input shaft of the gearbox will not be turned

when the engine is started, this helps the starter motor turn the engine more easily.

By making sure the vehicle is in neutral there is less chance the vehicle will move

when starting.

4.4 Stopping a vehicles engine

The process for stopping most vehicles is:

1.

If the vehicle is not stopped then slow the vehicle as described in the stopping

procedure.

2. Ensure the vehicle has come to a complete stop.

Keep the clutch pedal pressed in (for vehicles with an automatic gearbox

ensure that the foot brake is pressed).

4. Apply the hand brake.

5. Turn the ignition back to the third position (the engine will stop running).

6. Select first gear (for vehicles with an automatic gearbox ensure that park is
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selected).

Raise the clutch pedal.
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4.4.1 Why is the stopping procedure important?
Checking the hand brake is on first will make sure that the vehicle will not move when

the clutch is pushed in.

By selecting first gear when the vehicle is stopped it will make sure the vehicle won't
role off because it is very hard for the wheels to turn the engine in first gear.

4.5 Steering

45.1.1 Outcomes - Develop a basic understanding of the process of steering a vehicle.

Once the vehicle is moving you can change where it will go by steering with the
steering wheel. When you need to turn around a corner simply start to turn the wheel
gently in the direction you want the vehicle to go. Once you have turned the vehicle to
the direction you wish to travel you need to return the steering wheel back to the centre
position. The amount you need to turn the wheel depends on two things, how tight the
turn is and how fast the vehicle is traveling. Steering a vehicle takes practice and is
different for every vehicle. The steering wheel can usually be turned in either direction
between about 1 to 2 turns. Usually when you are driving at higher speeds you turn
the wheel less than when you are driving slowly. It is important not to turn the steering
wheel too quickly because this can result in a loss of grip.

4.6 Manual Vehicles
4.7 Move off (Manual Vehicles)

4.7.1.1 Outcomes — Develop skills in learning how to get a vehicle to move off.

Start the vehicle

Select first gear

Press the accelerator pedal slightly and bring the engine rpm up a little.
Slowly raise the clutch pedal until you can feel the clutch friction point.

Release the hand brake.

o gk w N RE

Once the vehicle is moving continue to raise the clutch pedal until it is all the
way up.
7. Once the pedal is up the vehicle speed is controlled using the accelerator
pedal.
Note: The clutch friction point is usually a very small part of the pedal movement
usually about 3 cm of the pedal. Once you are familiar with where this is in a vehicle
you can quickly raise the pedal to this point and then slowly ease the pedal up from

this point.
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4.8 Stop (Manual Venhicles)

4.8.1.1 Outcomes — Develop skills in learning how to get a vehicle come to a stop safely.

Note

N o g s~ wDdhd e

Raise the accelerator pedal all the way.

Press the clutch pedal all the way in.

Move your right foot to the brake pedal.

Gently push down on the brake pedal until the vehicle has stopped.
Once the vehicle has stopped apply the hand brake.

Select neutral.

Raise the clutch.

: You can use this procedure at any time and in any gear.

4.9 Change up gears (Manual Vehicles)

4.9.1.1 Outcomes — Develop skills in learning how to get a vehicle to accelerate through

gears.

Once you have the vehicle moving:

1.
2.

3.
4.
5.

Slowly press the accelerator to speed up the vehicle

The speed at which you change gears at is usually done by feel, you need to
be carrying enough speed so that when you change into the next gear the
engine is in the bottom end of its rev range.

Press the clutch all the way in.

Select the next gear up (the gear pattern is usually on the gear knob).
Slowly release the clutch and begin to press the accelerator.

4.10 Change down gears (Manual Vehicles)

4.10.1.1 Outcomes — Develop skills in learning how to get a vehicle to decelerate through

gears.

Once you have the vehicle moving at speed in 2" or a higher gear:

1.

Slowly lift the accelerator pedal and apply the brakes to slow down the

vehicle.

. The speed at which you change down gears at is usually done by feel, you

need to slow down enough so that when you change into the next gear the

engine is nearer to the top end of its rev range.

3. Press the clutch all the way in.

4. Select the next gear down (the gear pattern is usually on the gear knob).

5. Slowly release the clutch and begin to press the accelerator.

Version 3 — November 2017




KhanaKids Student Course Booklet

4.11 Automatic Vehicles
4.12 Move off (Automatic Vehicles)

4.12.1.1 Outcomes — Develop skills in learning how to get a vehicle to move off.

Start the vehicle.

Press the foot brake.
Select the Drive gear.
Release the hand brake.

Slowly release the foot brake and shift your right foot to the accelerator pedal.

2 T oA

Press the accelerator pedal slightly and bring the engine rpm up a little, the
vehicle will slowly begin to move.

7. The vehicle speed is now controlled using the accelerator pedal.
Note: Automatic vehicles have a friction point just like a manual vehicle but it is
controlled using the accelerator and brake together. Once you are familiar with where
this is in a vehicle you can quickly push the accelerator to this point and then slowly

ease the pedal up from this point.

4.13 Stop (Automatic Venhicles)

4.13.1.1 Outcomes — Develop skills in learning how to get a vehicle come to a stop safely.

1. Raise the accelerator pedal all the way.

2. Move your right foot to the brake pedal.

3. Gently push down on the brake pedal until the vehicle has stopped.
4. Once the vehicle has stopped apply the hand brake.

5. Select Park.

4.14 Changing gears in an automatic vehicle
4.14.1.1 Outcomes — Develop skills in learning how to get a vehicle to accelerate through

gears.

When using the Drive gear in a modern automatic vehicle a computer selects the best
gear for what the engine is doing. When you are moving off if you push hard on the
accelerator it will rev the engine through its RPM range and then automatically change
up a gear. When you are cruising at a medium speed in a high gear and accelerate
hard the gearbox will change down a gear and make the vehicle accelerate faster.
When you are slowing down using the brake the vehicle will change down gears to
match the engine and vehicle speed. Because the computer is controlling the gear
changes automatic vehicles do not require as much control from the driver as a

manual.
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Automatic gearboxes have the option of selecting gears similar to a manual gearbox.
When you select the gear the gearbox will not change automatically.
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5 Driving Tasks

Driving exercise 1 — Learnto Start the vehicle, move off and stop focusing on the
clutch friction point.

5.1.1.1 Outcomes — The driver will get use to finding the clutch friction point and then

stopping using the clutch.

Description - Start at the first marker and then stop at the next. This is done for half
the track and then the vehicle is driven around the end marker and back to the starting

position (This will allow the driver to rest their leg briefly).

Notes
e Speed to be kept to minimum
e Use first gear only, no gear changes
e May use some foot braking, use of the hand brake.
e Some turns
Start
Stop
Start
X Stop
Start
X Stop
Start
X Stop
Start
X Stop
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Driving exercise 2 - Learn to start the vehicle, move off and stop the vehicle
using the foot brake focusing on the clutch friction point.

Description — Move off from the start point accelerate to the next marker and then slow

the vehicle to a stop using the foot brake stopping at the next marker. Repeat.
Notes

e Use first gear only, no gear changes
e Use the foot brake with soft pressure
e Some turns

Start Start
Stop Stop
accelerate
Brake
Brake
accelerate
Start Start
Stop Stop
accelerate
Brake
Brake
accelerate
Start Start
Stop Stop
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Driving exercise 3 - Leam to steer a vehicle after starting and move off
focusing on direction changes and vehicle awareness.

5.1.1.2 Outcomes — The driver will get use to turning a vehicle through corners and

changing direction in the next corner becoming mindful of the vehicle’s size.

Description - This task involves starting at the first marker weaving between the

markers making a hairpin turn at each end.

Notes

e Speed to be kept to minimum.

e Use first gear only, no gear changes (for automatic vehicles select first gear)
e May use some foot braking, use of the hand brake.

e Be mindful of the size of the vehicle.

e Use the accelerator to control the vehicles speed.

art
Stop
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Driving exercise 4 - Lean to change up and down gears focusing on
accelerator and brake control.

5.1.1.3 Outcomes — The driver will get use to developing vehicle momentum and finding

the speed at which to change up and down gears.

Description:

N o g M wDbdpE

Notes
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Starting at the first marker.

Move off and accelerate.

Change up a gear at/or before the second marker.
Accelerate to the third marker.

After the third marker begin braking.

Change down a gear after the forth marker.
Round the end marker.

Repeat back to the start position.

Speed to be kept slow/moderate.

Use first and second gear with frequent changes (for automatic vehicles select
drive gear).

Foot braking required, use of the hand brake.

Concentrate on getting momentum when changing up gears and braking to
change down.

Changing down to first gear is the most difficult down change because of the
gear ratio, in most vehicles you will need to be going very slowly.
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Change
X Down
accelerate
Change
Up
X Brake
X
accelerate
accelerate
X
Brake Change
Up
accelerate
Change Start
Down Stop
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Driving exXxercise 5 - Learn to corner at medium speeds focusing on speed
control with the accelerator.

5.1.1.4 Outcomes — The driver will get use to controlling the vehicle’s speed while

cornering.

Description:

2 L T oA

Notes
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Starting at the first marker.

Move off and accelerate.

Change up a gear at/or before the second marker.
Turn after the second marker.

Turn after the fourth marker and slow.

Round the end marker.

Accelerate and brake returning to the start position.

Speed to be kept slow/moderate.

Use first and second gear with minimal changes (for automatic vehicles select
drive gear).

Foot braking may be required.

Concentrate on getting momentum when changing up gears and using the

accelerator to control the vehicle’s speed.
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X
J Brake
accelerate /
X
I X
\ accelerate
X
Brake Change
Up
accelerate
Start
X Stop
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Seating position

Clutch in
Leg slightly bent

Reach the wheel with arms slightly bent

Start engine

Hand brake on

Clutch in (Manuals)

Foot on brake (autos)

Gearbox in neutral (Manuals)
Gearbox in park (Autos)

Turn ignition key and start engine

Stop engine

Vehicle stopped

Hand brake on

Clutch in (Manuals)

Foot on brake (Autos)

Gearbox in 1st gear (Manuals)
Gearbox in park (Autos)

Turn ignition key and stop engine
Clutch out

Move off (Manuals)

Start vehicle

Clutch in

Select first gear

Little bit of accelerator

Clutch up slowly to friction point
Release hand brake

Clutch out

Stop (Manuals)

Off accelerator

Clutch in

On brake

Once stopped, handbrake on
Select neutral

Stop engine as above

Changing up gears
(Manuals)

Once moving
Clutch in

Select next gear
Clutch out slowly
Accelerator on

Changing down
gears (Manuals)

Once moving in second gear or higher

Off accelerator

On brake

Clutch in

Select next gear down
Clutch out slowly

Move off (autos)

Start vehicle
Foot on brake
Select drive gear
Handbrake off
Off brake

On accelerator

Stop (Autos)

Off accelerator

On brake

Once stopped, handbrake on
Select Park

Stop engine as above
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7 Completed Tasks

7.1 Vehicle Maintenance Exercises

Exercise Date Instructor Instructor
Signature

Set your seating
position

How to change a tyre
Check tyre pressure
Car Maintenance

7.2 Completed Driving Exercises

Exercise Date Instructor Instructor
Signature

Driving exercise 1
Driving exercise 2
Driving exercise 3
Driving exercise 4
Driving exercise 5
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