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(0 transform the normal battery voltage (6 to 12 volts) to 8000 volts. In addition to this, the ignition
ptem has to provide spark in each cylinder at the appropriate time. Following two ignition systems
{petrol engines are important from the subject point of view :

1. Coil ignition system, and 2. Magneto ignition system.

These ignition systems are discussed, in detail, in the following pages :

%29. Coil Ignition System

It is also known as battery ignition system, and has an induction coil, which consists of two
§ils known as primary and secondary coils wound on a soft iron core, as shown in Fig. 26.17. The
gimary coil consists of a few hundred turns (about 300 turns) of wire. Over this coil, but insulated
pmit, are wound several thousand turns (about 20,000 turns) of secondary coil. The one end of the
pmgry coil _is connected to a ignition switch, ammeter and battery generally of 6 volts. The other

afof the primary coil is connected to a condenser and a contact breaker.
L 48 Secondary winding
Wi Soft iron core
e

Primary winding

Distributor

- Contact
-breaker

Condenser—

&

- Spark plug —

_Fig_. 26.17. Coil ignition system.
Lcondenser is connected across the contact-breaker for the following two reasons :

[t prevents sparking across the gap between the contact breaker points *

- It causes a more rapid break of the primary current, giving a higher voltage in the
I secondary circuit.
e secondary coil is connected to a distributor (in a multi-cylinder engine) with the central

f the sparking plugs. The outer terminals of the sparking plugs are earthed together, and
Eito the body of the engine.

ghien the current flows through the primary coil, it sets up a magnetic field which surrounds
g Piimary and secondary coils. As the switch is on, the contact-breaker connect the two ends.
Map 9c field in coils has tendency to grow from zero to maximum value. Due to this change
ietic field, a voltage is generated in both the coils, but opposite to the applied voltage (of

Wus the primary coil does not give the final value. The voltage in the secondary ci)il 1S
air gap of the sparking plug, hence no sparl;

Ot sufficient to overcome the resistance of the
I€0 the current in the primary coil is switched off by the moving* cam, the magnetic field
‘ 'Ind the coil collapsc§ lmmedial-ely. The sudden variation of flux, which takes place
fhe voltage generated in each coil. The value of the voltage depends upon the number
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of turns in each coil. As a matter of fact, the voltage required to produce a spark across the g
between the sparking points, is between 10 000 to 20 000 volts. Since the secondary coil has s¢
thousand turns, so it develops a sufficient high voltage to overcome the resistance of the gap 0
sparking plug. This high voltage then passes to a distributor. It connects the sparking plugs inrota

depending upon the firing order of the engine. Hence, the ignition of fuel takes place in all the eng
cylinders.

The coil ignition system is employed in medium and heavy spark ignition engines such
cars.

26.30. Magneto Ignition System

The magneto ignition system, as shown in Fig. 26.18, has the same principle of workin|
that of coil ignition system, except that no battery is required, as the magneto acts as 1ts Own gene

Secondary  Contact

winding breaker
Z

Distributor

N

%
:@v :

Cam

Rotating Primary Condenser
permanent winding = -
magnet ) J

Spark plug =
Fig. 26.18. Magneto ignition system. = E

“current produced by the magneto is made to flow to the induction coil which works in the sam
as that of coil ignition system. The high voltage current is then made to flow to the distributor,
connects the sparking plugs in rotation depending upon the firing order of the engine.

This type of ignition system is generally employed in small spark ignition engines su
scooters, motor cycles and small motor boat engines.

26.31. Fuel Injection System for Diesel Engines

The following two methods of fuel injection system are generally employed wi ," ¢

engines (i.e.compression ignition engines) : ;
I. Air injection method, and 2. Airless or solid injection method.
These methods are discussed, in detail, as follows :

I Airinjection method.  In this method of fuel injection, a blast of compressed aif 18
to inject the fuel into the engine cylinder. This method requires the aid of an air compressor Wh
driven by the engine crankshaft. The airis compressed at a pressure higher than that of engine ¥l
~atthe end of its compression stroke, This method is not used now-a-days because of complid
~ expensive system, i
2. Airless or solid injection method.  The most modern compression ignition engine
- now-a-days, the solid injection system. In this method, a separate fuel pump driven by .

crankshaft is used for forcing the fuel. The fuel is compressed in this pump to a pressure high€
of engine cylinder at the end of compression. This fuel under pressure is directly sprd
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Function of Lubrication

To reduce friction and wear between the moving parts

To provide sealing action

To cool the surfaces by carrying away the heat generated in engine components

To clean the surfaces by washing away carbon and metal particles caused by wear

Is to provide sufficient quantity of cooled & filtered oil to give +ve and adequate lubrication to

all the moving parts
The various lubrication system used for IC engine

Mist Lubrication
Wet sump Lubrication
Dry sump Lubrication

Mist Lubrication System

This system is used where crankcase lubrication is not suitable

In 2-stroke engine as the charge is compressed in the crankcase, it is not possible to have the
lubricating oil oil in the sump

In such engines the lubricating oil is mixed with the fuel, the usual ratio being 3% to 6%

The oil and the fuel induced through the carburetor the fuel is vaporized and the oil is in the
form of mist goes via the crankcase in to the cylinder

Advantage of this system

simplicity, low cost (does not required oil pump, filter)

Disadvantages

Causes heavy exhaust smoke

Get contaminated with acids and result in the corrosion of bearings surface

Calls for through mixing for effective lubrication (this requires either separate mixing prior to
use of some additive to give the oil good mixing characteristics)

The engine will suffer from insufficient lubrication as the supply of fuel is less

Wet Sump lubrication System

The bottom of the crankcase contains an oil pan or sump from which the lubricating oil is
pumped to various components by a pump

After lubricating the parts the oil flows back to the sump by gravity

There are 3 varieties in wet sump lubricating system

The splash system

The splash and pressure system

The pressure feed system

Scanned with CamScanner



Splash System

This type of lubrication system is used in light duty engines. :
The lubricating oil charged in to the bottom of the crankcase and maintained at predetermined
level.

The oil is drawn by a pump and delivered through a distributing pipe in to the splash troughs

A splasher or dipper is provided under each connecting road cap

Splash & pressure lubrication system

The lubricating oil is supplied under pressure to main and camshaft bearings

The oil is also supplied under pressure to pipes which direct a stream of oil against the dippers
on the big end connecting rod bearing cup

The crankpin bearings are lubricated by the splash or spray of oil thrown up by dipper

Pressure feed system
The oil is forced to all the main bearings of crankshaft Pressure relief valve is fitted to maintain

the predictable pressure values
Oil hole is drilled from the center of each crankpin to the center of an adjacent main journal

through which oil can pass from the main bearing to the crankpin

Dry sump lubrication system

In this system the oil is carried in an external tank

An oil pump draws oil from the supply tank and circulates it under pressure to the various
bearings of the engine

Oil dripping from the cylinders and bearings in to the sump is removed by a scavenging pump
which in turn the oil is passed through a filter and fed back to the supply tank

The capacity of scavenging pump is always greater than the oil pump

A separate oil cooler provided to remove heat from the oil

Scanned with CamScanner



Scanned with CamScanner



'
T S | N

= .

ééned with CarﬁScane-r




Scanned with CamScanner



Scanned with CamScanner

To bearings

——




Piston pin
\\

)

Pistonr—

Connecting rod

Crank pin
Crank

Crankshaft
Crank cheek
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Exhaust valve
Valve spring

Inlet valve

Exhaust port

Inlet port Cylinder head

Cooling fins
Piston
Wrist pin

Connecting rod
Cylinder

Crankcase

Crankshaft

{ =

Fig. 238.2. Air-cooled I.C. engine,

Piston

Cylinder
Gudgeon pin

Scanned with CamScanner




. e T T 1

26.4 Main Components of 1.C. Engines : .
As a matter of fact, an 1.C. engine consists of hundreds of different parts, which are impog;

for its proper working. The description of all these parts is beyond thf scope of this book. Howq
the main components, which are important from academic point of view, are shown in Fig. 26| a

are discussed below :

Spark plu
e Rocker arm
nr\.}-'@ > @\F;
glft 3 T—- ‘alve spring
Inlet manifold @4 ¢ Exhaust manifold
Ak =
Inlet valve AN S-{— Exhaust valve
8
Cylinder - -1 ‘-'.‘ v it
: Push rod
G : A g —t Water jacket
udgeon pin o))
i N\ I < NN Piston
N e
Crank pin — 1 r k case :
.e.,._' S £
AN Era. NS Y
e ———————— ———— , :.h
Fig. 26.1. Main compenents of 1.C. engires. 1
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