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Chapter-4 
Suspension System

Suspension is the term given to the system of

springs, shock absorbers and linkages that connects

a vehicle to its wheels

• Serve a dual purpose – contributing to the car's

handling and braking.

• Protects the vehicle itself and any cargo or

luggage from damage and wear



Suspension System

SUSPENSION SYSTEM – LAY OUT 



Suspension System

Different suspension systems

• Conventional suspension system

• Independent suspension system

• Air suspension system

• Hydro elastic suspension system



Suspension System

Conventional suspension system

• Two wheels are mounted on either side of the rigid axle

• When one wheel encounters the bump, both the wheel do 

not execute parallel up and down motion

• So it gives rise to gyroscopic effect and wheel wobble

• Rear driving wheels mounted on live axle suspended by 

laminated leaf springs and shock absorbers



Suspension System

Conventional suspension system



Suspension System

Independent suspension system

• Both the front and the rear wheels are utilized 

• Design incorporated in the front wheels

• One wheel goes down, the other wheel does not have 

much effect

Basic classification of the design

1. MacPherson Strut

2. Double Wishbone

3. Multilink
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MACPHERSON STRUT
 The most widely used front suspension system in 

cars

 comprises of strut-type spring and shock absorber 

combo, which pivots on a ball joint on the single 

lower arm. 

 The steering gear is either connected directly to the 

lower shock absorber housing or to an arm from the 

front or back of the spindle (in this case

 When you steer, it physically twists the strut and 

shock absorber housing (and consequently the 

spring) to turn the wheel



Suspension System

DOUBLE WISHBONE SUSPENSION
Type of double-A or double wishbone suspension

Wheel spindles are supported by an upper and lower 'A' shaped arm.

The lower arm carries most of the load. If you look head-on at this type of

system, a parallelogram system allows the spindles to travel vertically

up and down. This side-to-side motion is known as scrub

Type of double-A arm suspension although the lower arm in these

systems can sometimes be replaced with a single solid arm (as in my

picture). The spring/shock combo is moved from between the arms to

above the upper arm. This transfers the load-bearing capability of the

suspension almost entirely to the upper arm and the spring mounts.

The lower arm in this instance becomes a control arm.



Suspension System

Multi-link suspension
 It's currently being used in the Audi A8 and A4 

cars. 

 The basic principle of it is the same, but 

instead of solid upper and lower wishbones, 

each 'arm' of the wishbone is a separate item. 

 These are joined at the top and bottom of the 

spindle, thus forming the wishbone shape.

 The super-weird thing about this is that as the 

spindle turns for steering, it alters the 

suspension’s geometry by torquing all four 

suspension arms. 

 Spring is separate from the shock absorber. 

http://www.carbibles.com/images/multilink2.jpg
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Independent front Suspension System
Advantages

• Bigger deflection of front wheels, no reaction on steering

• Greater distance for resisting rolling action

• Front axle (small-stub) improves road holding tendency of 
tires.

• Minimum vibrations 

Disadvantages

• Better shock absorber required.

• Expensive

• Tyre wear increases due to the transmission of torque



Suspension System

Independent rear suspension
Advantages

• Lesser unsprung weight – improves ride and reduces tyre wear.

• Increased passenger space 

• Rear wheels remain stable.

Disadvantages

• Increased cost 

• Complicated design

• Steering action is not proper 



Traverse suspension system

Suspension System

• Normally found on the rear suspension

• Combines independent double wishbone

suspension with a leaf spring.

• It involves one leaf spring mounted across the

vehicle, connected at each end to the lower

wishbone.

• The center of the spring is connected to the

front subframe in the middle of the car.

• There are still two shock absorbers, mounted

one to each side on the lower wishbones.



Air suspension

• Comprises of the compressor, supplying air to the air tank

• Pressure maintained – 5.6 to 7 kg/sq.m

• Air bags – on each wheel

• As load is applied, airbags are compressed, actuating the 

leveling valve.

• Air from the tank fills the compressed air bag & hence 

raises the level of the frame.

• Air from the airbag gets released as the load on the chassis 

decreases.

Suspension System



 Air suspension layout
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Advantages of air suspension 

• Comprises of compressor , suppling air to air tank

• Pressure maintained – 5.6 to 7 kg/sq.m

• Air bags – on each wheel

• As load applied , air bags compressed actuating the 

levelling valve .

• Air from the tank fills the compressrd air bag & hence raise 

the level of the frame.

• Air from air bag gets released as load on chassis 

decreases .

Suspension System



Common Air Suspension Problems

Air bag or air strut failure 

• Due to old age, or moisture within the air system that 
damages them from the inside.

Compressor failure 

• Primarily due to leaking air springs or air struts. 
Compressor burnout may also be caused by moisture from 
within the air system coming into contact with its electronic 
parts.

Dryer failure

• which functions to remove moisture from the air system 
eventually becomes saturated and unable to perform that 
function

Suspension System



Hydrolastic Suspension

Suspension System

• A system where the front and rear suspension 
systems were connected together in order to 
better level the car when driving.

• The front and rear suspension units have 
Hydrolastic displacers, one per side.

• These are interconnected by a small bore pipe. 
Each displacer incorporates a rubber spring

• Damping of the system is achieved by rubber 
valves. 



Motorcycle suspension system

Suspension System
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Hydraulic Power Steering System
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Hydrostatic Steering System
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Need for Electric-Hydraulic/Electric Power Steering 

System

• Fuel Efficiency

• Emission control over engine idle

• Control flexibility through S/W change instead of H/W 

change

• Integration with other electronic controls on vehicles e.g., 
ABS, TCS, ESP, etc. 
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Chapter 6
Braking System

INTRODUCTION:- Brakes are an important safety system in 

all transport vehicles it may be defined as the force which 

stops any motion brakes are applied to slow down or stop the 

motion of vehicles. There are many types of brakes as hand 

brakes, mechanical brakes, hydraulic brakes vacuum servo-

assisted hydraulic brakes, and air brakes. Now a day’s, 
hydraulic and power brakes are mostly used in automobile



Braking System

Construction and operation of Mechanical brake system:

• A fixed brake plate attached to the axle housing. A fulcrum is this fixed
plate at the bottom. Two brake shoes are fixed to it these shoes are lined
on the outer side asbestos or fiber material. A revolving cam is fixed to the
top of the brake plate when the cam rotates these two brake shoes
expand. A spring connects both the brake shoes and brings them closer.
The cam is shown linked by mean of camshaft & a lever. The lever is
operated with rod by mean of a pedal. When the pedal is pressed, the cam
rotates by slight amount because of the links. This pushes the ends of the
brake shoes outward. These brake shoes press against the inner portion of
the brake drum thus the rotating wheel is fully stopped. When the brake
pedal is released, the spring brings both shoes closer. The pressure on the
inner portion of the brake drum is removed. The wheel is thus relieved of
the grip of the brake shoes. This is how a mechanical brake is operates.



Braking System

• There is one fulcrum for each brake shoe. The mechanical

brake linked to all the four wheel of the vehicle by means of

proper links. When the pedal is operated the cam on all

four wheels is simultaneously rotated. Now the brake shoes

on all the four wheels are also in operation. These

simultaneously grip the brake drum in all four wheels.

When the brake pedal is released, the springs in these

brake shoes bring the brake shoes closer the grip on the

inner portion of the brake drum is thus relieved. The wheels
are now free to rotate.
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Braking System

Construction and operation of Hydraulic brake system:-

• In the hydraulic brake system five cylinders filled with a liquid. The

cross-section of each cylinder is 1 cm sq. A certain force say 10 kg is

applied at the central main cylinder. The liquid in the entire cylinder

supports these weights. This shows that the pressure at the central

main cylinder is the same as that in the other entire four cylinders. This

is the principle of hydraulic brake system.

• In hydraulic brake system there is one master cylinder and four-wheel

cylinders. Every wheel cylinder contains two pistons, which move

outward. The hydraulic fluid flows from the master cylinder to the four-

wheel cylinder with the help of suitable pipes.



Braking System

• Springs are used to hold the brake shoes on all four wheels.
When the brake pedal is pressed the piston in the mater cylinder
forces the liquid out of the cylinder. This liquid presses the two
pistons in the wheel cylinder outward. These two pistons push
the brake shoes outward. The brake shoes in turn press against
the brake drums. The wheels are thus stopped.

• When the brake pedal is released, the master cylinder is pushed
backward. This is done by a spring fitted in the master cylinder.
The springs of the brake shoes bring the shoe closer. At this time
the two pistons in the wheel cylinder also comes closer. The
liquid in the wheel cylinder pushed outwards through the pipes. It
returns through the pipes to the master cylinder. This is how the
hydraulic system of the four wheels operates.



Braking System

Hydraulic Braking System
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Construction of a Fluid Coupling



Transmission System

Operation principle of  fluid Coupling
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Chapter 8
Cooling System

Introduction

We know that in the case of Internal Combustion engines, the combustion of air and fuel
takes place inside the engine cylinder, and hot gases are generated. The temperature of
gases will be around 2300-2500°C. This is a very high temperature and may result in the
burning of oil film between the moving parts and may result in seizing or welding of the
same.

So, this temperature must be reduced to about 150-200°C so that the engine will work most
efficiently. Too much cooling is also not desirable since it reduces thermal efficiency. So, the
object of the cooling system is to keep the engine running at its most efficient operating
temperature.

It is to be noted that the engine is quite inefficient when it is cold. Hence, the cooling system
is designed in such a way that it prevents cooling when the engine is warming up, and till it
attains to maximum efficient operating temperature, then it starts cooling.

It is also to be noted that :

(a) About 20-25% of total heat generated is used for producing brake power (useful work).

(b) Cooling system is designed to remove 30-35% of total heat.

(c) Remaining heat is lost in friction and carried away by exhaust gases.



Cooling System

There are mainly two types of cooling systems :

(a) Air-cooled system, and

(b) Water-cooled system.

Air Cooled System

Air-cooled system is generally used in small engines say 
up to 15-20 kW and in aero-plane engines.

In this system fins or extended surfaces are provided on
the cylinder walls, cylinder head, etc. Heat generated
due to combustion in the engine cylinder will be
conducted to the fins and when the air flows over the
fins, heat will be dissipated to air.



Cooling System

The amount of heat dissipated to air 

depends upon:

(a) Amount of air flowing through the 

fins.

(b) Fin surface area.

(c) Thermal conductivity of metal used 

for fins.



Cooling System

Advantages of Air-Cooled System
The following are the advantages of air-cooled system :

(a) Radiator/pump is absent hence the system is light.

(b) In case of a watercooling system there are leakages, but
in this case, there are no leakages.

© Coolant and antifreeze solutions are not required.

(d) This system can be used in cold climates, where if water
is used it may freeze.

Disadvantages of Air-Cooled System

(a) Comparatively it is less efficient.

(b) It is used in aero planes and motorcycle engines where
the engines are exposed to air directly.
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WATER COOLING SYSTEM

In this method, cooling water jackets are provided around the

cylinder, cylinder head, valve seats etc. The water when

circulated through the jackets, it absorbs heat of combustion.

This hot water will then be cooling in the radiator partially by

a fan and partially by the flow developed by the forward

motion of the vehicle. The cooled water is again recirculated

through the water jackets.

Types of Water Cooling System

There are two types of water cooling system:



Cooling System

Thermo Siphon System
In this system the circulation of water is due to difference in temperature

(i.e. difference in densities) of water. So in this system pump is not

required but water is circulated because of density difference only.



Cooling System

Pump Circulation System

In this system circulation of water is obtained by a pump. This 

pump is driven by means of engine output shaft through V-

belts.



Cooling System

Water cooling system mainly consists of :

(a) Radiator,

(b) Thermostat valve,

(c) Water pump,

(d) Fan,

(e) Water Jackets, and

(f) Antifreeze mixtures.
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Radiator

It mainly consists of an upper tank and lower tank and between them is a
core. The upper tank is connected to the water outlets from the engines
jackets by a hose pipe and the lover tank is connect to the jacket inlet
through water pump by means of hose pipes.

There are 2-types of cores :

(a) Tubular

(b) Cellular as shown.

When the water is flowing down through the radiator core, it is cooled
partially by the fan which blows air and partially by the air flow developed
by the forward motion of the vehicle.

As shown through water passages and air passages, wafer and air will be
flowing for cooling purpose.

It is to be noted that radiators are generally made out of copper and brass
and their joints are made by soldering.

Cooling System
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Thermostat Valve

It is a valve which prevents flow of water from the

engine to radiator, so that engine readily reaches to

its maximum efficient operating temperature. After

attaining maximum efficient operating temperature, it

automatically begins functioning. Generally, it

prevents the water below 70°C.

Cooling System



Figure 7 shows the Bellow type

thermostat valve which is generally

used.

It contains a bronze bellow containing

liquid alcohol. Bellow is connected to

the butterfly valve disc through the

link.

When the temperature of water

increases, the liquid alcohol

evaporates and the bellow expands

and in turn opens the butterfly valve,

and allows hot water to the radiator,

where it is cooled.

Cooling System



Water Pump
It is used to pump the circulating

water. Impeller type pump will be

mounted at the front end.

Pump consists of an impeller

mounted on a shaft and enclosed

in the pump casing. The pump

casing has inlet and outlet

openings. The pump is driven by

means of engine output shaft only

through belts. When it is driven

water will be pumped.

Cooling System



Fan

It is driven by the engine output shaft through same

belt that drives the pump. It is provided behind the

radiator and it blows air over the radiator for cooling

purpose.

Cooling System



Water Jackets
Cooling water jackets are

provided around the cylinder,

cylinder head, valve seats and

any hot parts which are to be

cooled. Heat generated in the

engine cylinder, conducted

through the cylinder walls to the

jackets. The water flowing

through the jackets absorbs this

heat and gets hot. This hot water

will then be cooled in the radiator

(Referred Figure 9).

Cooling System



Antifreeze Mixture

In western countries if the water used in the radiator freezes because of cold climates, then ice
formed has more volume and produces cracks in the cylinder blocks, pipes, and radiator. So, to
prevent freezing antifreeze mixtures or solutions are added in the cooling water.

The ideal antifreeze solutions should have the following properties :

(a) It should dissolve in water easily.

(b) It should not evaporate.

(c) It should not deposit any foreign matter in cooling system.

(d) It should not have any harmful effect on any part of cooling system.

(e) It should be cheap and easily available.

(f) It should not corrode the system.

No single antifreeze satisfies all the requirements. Normally following are used as antifreeze
solutions :

(a) Methyl, ethyl and isopropyl alcohols.

(b) A solution of alcohol and water.

(c) Ethylene Glycol.

(d) A solution of water and Ethylene Glycol.

(e) Glycerin along with water, etc.

Cooling System



Advantages
(a) Uniform cooling of cylinder, cylinder head and valves.

(b) Specific fuel consumption of engine improves by using water cooling system.

(c) If we employ water cooling system, then engine need not be provided at the
front end of moving vehicle.

(d) Engine is less noisy as compared with air cooled engines, as it has water for
damping noise.

Disadvantages
(a) It depends upon the supply of water.

(b) The water pump which circulates water absorbs considerable power.

(c) If the water cooling system fails then it will result in severe damage of engine.

(d) The water cooling system is costlier as it has more number of parts. Also it
requires more maintenance and care for its parts.

Cooling System



Introduction
I.C. engine is made of many moving parts. Due to continuous movement of two metallic
surfaces over each other, there is wearing moving parts, generation of heat and loss of
power in the engine lubrication of moving parts is essential to prevent all these harmful
effects.

PURPOSE OF LUBRICATION

Lubrication produces the following effects: (a) Reducing friction effect (b) Cooling effect (c)
Sealing effect and (d) Cleaning effect.

(a) Reducing frictional effect: The primary purpose of the lubrication is to reduce friction
and wear between two rubbing surfaces. Two rubbing surfaces always produce friction. The
continuous friction produce heat which causes wearing of parts and loss of power. In order
to avoid friction, the contact of two sliding surfaces must be reduced as far a possible. This
can be done by proper lubrication only. Lubrication forms an oil film between two moving
surfaces. Lubrication also reduces noise produced by the movement of two metal surfaces
over each other.

Chapter 9
Lubrication System



(b) Cooling effect: The heat, generated by piston,
cylinder, and bearings is removed by lubrication to a
great extent. Lubrication creates cooling effect on the
engine parts.

(c) Sealing effect: The lubricant enters into the gap
between the cylinder liner, piston and piston rings. Thus,
it prevents leakage of gases from the engine cylinder.

(d) Cleaning effect: Lubrication keeps the engine clean
by removing dirt or carbon from inside of the engine
along with the oil.

Lubrication System



Lubrication theory: There are two theories in existence 
regarding the application of lubricants on a surface: (i) 
Fluid film theory and (ii) Boundary layer theory.

(i)Fluid film theory: According to this theory, the 
lubricant is, supposed to act like mass of globules, 
rolling in between two surfaces. It produces a rolling 
effect, which reduces friction.

(ii) Boundary layer theory: According to this theory, the 
lubricant is soaked in rubbing surfaces and forms oily 
surface over it. Thus the sliding surfaces are kept apart 
from each other, thereby reducing friction.

Lubrication System



TYPES OF LUBRICANTS

Lubricants are obtained from animal fat, vegetables and minerals
Lubricants made of animal fat, does not stand much heat. It becomes
waxy and gummy which is not very suitable for machines.

Vegetable lubricants are obtained from seeds, fruits and plants.
Cottonseed oil, olive oil, linseed oil and castor oil are used as lubricant in
small Simple machines.

Mineral lubricants are most popular for engines and machines. It is
obtained from crude petroleum found in nature. Petroleum lubricants are
less expensive and suitable for internal combustion engines. A good
lubricant should have the following qualities:

1. It should have sufficient viscosity to keep the rubbing surfaces apart

2. It should remain stable under changing temperatures.

3. It should keep lubricated pans clean.

4. It should not corrode metallic surfaces.

Lubrication System



ENGINE LUBRICATING SYSTEM

The lubricating system of an engine is an arrangement of
mechanism and devices which maintains supply of lubricating oil to
the rubbing surface of an engine at correct pressure and
temperature.

The parts which require lubrication are: (i) cylinder walls and piston
(ii) piston pin (iii) crankshaft and connecting rod bearings (iv)
camshaft bearings (v) valves and valve operating mechanism (vi)
cooling fan (vii) water pump and (viii) ignition mechanism.

There are three common systems of lubrication used on stationary
engines, tractor engines and automobiles:

(i) Splash system (ii) Forced feed system and (iii) Combination of
splash and forced feed system.

Lubrication System



SPLASH SYSTEM

In this system, there is an oil trough,
provided below the connecting rod. Oil is
maintained at a uniform level in the oil
trough. This is obtained by maintaining a
continuous flow of oil from the oil sump or
reservoir into a splash pan, which has a
depression or a trough like arrangement
under each connecting rod. This pan
receives its oil supply from the oil sump
either by means of a gear pump or by
gravity. A dipper is provided at the lower end
of the connecting rod. This dipper dips into
to oil trough and splashes oil out of the pan.
The splashing action of oil maintains a fog or
mist of oil that drenches the inner parts of
the engine such as bearings, cylinder walls,
pistons, piston pins, timing gears etc.

Lubrication System



Lubrication System

This system is usually used on single cylinder engine with
closes crankcase. For effective functioning of the engine,
proper level of oil maintained in the oil pan.

Lubrication depends largely upon the size of oil holes and
clearances. This system is very effective if the oil is clean and
undiluted. Its disadvantages are that lubrication is not very
uniform and when the rings are worn, the oil passes the piston
into combustion chamber, causing carbon deposition, blue
smoke and spoiling the plugs. There is every possibility that
oil may become very thin through crankcase dilution. The
worn metal, dust and carbon may be collected in the oil
chamber and be carried to different parts of the engine,
causing wear and tear.



FORCED FEED SYSTEM

In this system, the oil is pumped directly lo the
crankshaft, connecting rod, piston pin, timing gears and
camshaft of the engine through suitable paths of oil.
Usually the oil first enters the main gallery, which may be
a pipe or a channel in the crankcase casting. From this
pipe, it goes to each of the main bearings through holes.
From main bearings, it goes to big end bearings of
connecting rod through drilled holes in the crankshaft.
From there, it goes to lubricate the walls, pistons and
rings. There is separate oil gallery to lubricate timing
gears.

Lubrication System



Lubricating oil pump is a positive displacement 

pump, usually gear type or vane’ type. The oil also 

goes to valve stem and rocker arm shaft under 

pressure through an oil gallery.

The excess oil comes back from the cylinder head to 

the crankcase. The pump discharges oil into oil pipes, 

oil galleries or ducts, leading different parts of the 

engine. This system is commonly used on high speed

multi-cylinder engine in tractors, trucks and 
automobiles

Lubrication System
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TROUBLES IN LUBRICATION SYSTEM

There are a few common troubles in lubrication system such as: (1) Excessive oil consumption (2) 
Low oil pressure and (3) Excessive oil pressure-

Excessive oil consumption: When there is excessive oil consumption in the engine, the reasons
arc : (a) more oil goes to combustion chamber and gets burnt (b) some leakage occurs in some
part of - the line and (c) loss of oil in form of vapour through ventilating system. Oil can enter the
combustion chamber through rings and cylinder walls, worn piston rings and worn bearings.

Low oil pressure: Low oil pressure can result due to: (i) weak relief valve spring (ii) worn oil pump 
(iii) cracked oil line (iv) obstruction in the oil lines (v) very thin oil and (vi) worn out bearings.

Care should be taken to remove these defects as far as possible to increase the oil pressure in the 
lubricating system. Sometimes defective oil pressure indicator shows low oil pressure. This should 
be checked.

Excessive oil pressure: Excessive oil pressure may result due to : (i) stuck relief valve (ii) strong 
valve spring (iii) clogged oil line and (iv) very heavy oil.

These defects should be removed to reduce the excessive oil pressure in the lubricating system.
Sometimes defective oil pressure indicator records high oil pressure. Care should be taken to
check this defect.

Lubrication System



CARE AND MAINTENANCE OF LUBRICATION SYSTEM

The following are few suggestions for good lubrication system:

A good design of oil circulation system should be chosen.

Correct grade of lubricant ensures long and trouble free service.

Oil should be maintained at desired level in the oil chamber.

Oil should be cleaned regularly and after specified period of use,
old filters should be replaced by new filters.

Connections, pipings, valves and pressure gauge should be
checked regularly.

Oil should be changed regularly after specified interval of time.
Before putting the new oil, the crankcase should be cleaned and
flushed well with a flushing oil.

Precautions should be taken to keep the oil free from dust and
water.

Lubrication System



The internal combustion engine generates power by burning a
mixture of air and fuel in its cylinders. In the gasoline engine,
electric sparks must be generated to ignite the air-fuel mixture after
the pistons in the cylinders have compressed it. In the diesel
engine, on the other hand, the air in the cylinders is highly
compressed. This causes it to become so hot, that when the fuel is
sprayed into they cylinders, it ignites spontaneously.

Since, in the gasoline engine, the combustion process is started by
the high-tension sparks generated at the spark plugs, some
method must be used to provide the plugs with the necessary high-
voltage current. This is done in one of two ways:

1. Magneto ignition.
2. Battery ignition.

Chapter 10
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Since the magneto both generates the necessary EMF

(electro- magnetic force) and raises it to a higher voltage, no

battery is necessary in a magneto ignition system. For this

reason, the magneto ignition system is widely used in small

gasoline engines, such as those for motorcycles and lawn

movers, portable engines and scooters etc.

The battery ignition system raises the battery voltage

to 10 kV or more by means of an ignition coil and supplies

this high voltage to the spark plugs via a distributor and high-

tension cords for spark generation. Modern automotive

gasoline engines use this battery ignition system.

Battery Ignition System
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FUNCTIONS OF COMPONENT PARTS:-

1. Battery: -
Supplies low-voltage current (usually 12V) to the ignition coil.

2. Ignition coil: -
Converts the battery voltage to the high voltage required for ignition.

3. Distributor:-

Cam: Opens the breaker points depending on the crankshaft angle for
each cylinder.

Breaker points: Interrupt the current flowing through the primary winding
of the ignition coil in order to generate high-tension current in the
secondary winding by electromagnetic induction.

Condenser (capacitor): Suppresses the spark generated between
breaker points upon their opening to increase the secondary coil voltage.

Battery Ignition System



Centrifugal governor advancer: Advances the ignition

timing according to the engine speed.

Vacuum advancer: Advances the ignition timing

according to the engine load (intake manifold vacuum).

Rotor: Distributes the high-tension current generated by

the ignition coil to each spark plug.

Distributor cap: Distributes high-tension current from

the rotor to the high-tension cord of each cylinder.

4. High-tension cords:- Carry the high-tension current

from the ignition coil to the spark plugs.

Battery Ignition System



Spark plugs:-

Discharge the high voltage applied to the electrodes for spark generation.

Construction: -

The spark plug consists mainly of the insulator, casing and center electrode.

Ceramic insulator: -

The ceramic insulator holds the center electrode and serves as the insulation
between the center electrode and casing. Corrugations are provided on the
ceramic insulator surface to extend the surface to distance between the
terminal and casing for prevention of high-voltage flashover.

The insulator is made of high-purity alumina porcelain having excellent heat
resistance, mechanical strength, dielectric strength at high temperatures and
thermal conductivity.

Battery Ignition System
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Casing:- The casing supports the ceramic insulator while at the same time serving as the means
for mounting the spark plug to the engine.

Center electrode:- The center electrode consists of the following parts:

(i) Center shaft. Conducts the current and radiates away the heat produced by the electrodes.

(ii) Glass seal. Provides air tightness between the center shaft and ceramic insulator and bonds
the center shafts and center electrode.

(iii) Resistor. Reduces ignition noise to reduce radio interference.

(iv) Copper core. Conducts heat from the electrode and insulator nose for quicker radiation.

(v) Center electrode. Generates the spark with the earth electrode.

Earth electrode. The earth electrode is made of the same material as the center electrode.U-
groove, V-groove and other special electrodes have been developing for easier sparking to
improve the ignition performance. (Details are explained later).



Battery Ignition System

Ignition coil:-
Description: - The ignition coil receives 12 V from the battery and generates a
voltage sufficiently high (10 kV or more) to generate a strong spark at the spark
plug gap.

In the ignition coil, the primary and secondary windings are wound around the
core. These coils step up (increase) the battery voltage to a much higher voltage
by electromagnetic induction (self-induction and mutual induction).

The initial ignition timing is the timing during engine idling when the ignition
advancer mechanisms are not operating. The crankshaft angle at which this
occurs is called the “basic crankshaft angle”, and refers to the proper moment
during a certain stage of the compression cycle of the No.1 cylinder when ignition
takes place.

The initial ignition timing is adjusted by physically changing the distributor
mounting position relative to the engine: to do this, turn the distributor until the
match mark on the crankshaft pulley lines up with the mark on the engine timing
cover (this is checked using timing light).
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