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Fig. 2 36, Yalve pear for 1.C. engine.
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open inwards, the pressure in the cylinder helps to keep them closed. The valves are lifted from
their seats and the ports opened either by cams having projecting portion designed to give the
period of opening required or by eccentrics operating through link-work. Of these two methods the
cam gear is more commonly used, but in either case it is necessary that the valve gear shaft of an
engine should rotate but once from beginning to end of a complete cycle, however many strokes
may be involved in the completion of that cycle. This is necessary to secure a continuous regulation
of the valve gear as required. For this purpose the cams or eccentrics of four-stroke engines are
mounted on shafts driven by gearing at half the speed of the crankshaft. The curves used for the
acting faces of the cams depend on the speed of the engine and rapidity of valve opening desired.
Fig. 2.26 shows a valve gear for L.C. engine. It consists of poppet valve, the steam bushing
or guide, valve spring, spring retainer, lifter or push rod, camshaft and half speed gear for a four-

stroke engine. The poppet valve, in spite of its shortcomings of noise and difficulties of cooling is
commonly used due to its simplicity and capacity for effective sealing under all operating conditions.
The valve is subjected to very heavy duty. It holds in combustion chamber and is exposed to high
temperatures of burning gases. Exhaust valve itself may attain a high temperature while external
cooling is not available. Special heat resisting alloys are therefore used in the construction of the
exhaust valve and it may sometimes have a hollow construction filled with mineral salts to provide
for heat dissipation. The salts become liquid when valve is working and transfer heat from the
head to the stem from which it is carried through the stem guide to the cylinder block.

The timing of the valves i.e., their opening and closing with respect to the travel of the
piston is very important thing for efficient working of the engine. The drive of the camshaft is
arranged through gears or chain and sprocket (called timing gear or timing chain). Any wearing of
the gears or chain and sprocket would result in disturbing the precise timing of the valves. It is
desirable, therefore, to avoid use of multiple gears of long chains in the camshaft drive.
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(v) It must possess a high heat resistance so that the electrodes do not become sufficiently
hot to cause the preignition of the charge within the engine cylinder.
(vi) The insulating material must withstand satisfactorily the chemical reaction effects of
the fuel and hot products of combustion. .
(vii) Gas tight joints between the insulator and metal parts are essential under all operating
conditions,
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Fig. 2.28. Spark-plug.

Department of Mechanical Engineering 54




Lecture
Automobile engineering

e Operating Heat Range :

— A spark-plug heat range is a measure of the plug’s ability to transfer heat from the
central electrode and insulator nose to the cylinder-head and cooling system.

— When the heat absorbed by the plug’s central electrode and insulator nose exceeds
the capability of the plug to dissipate this heat in the same time, then the plug will
overheat and the central electrode temperature will rise above its safe operating
limit of about 900°C to 950°C. Above the plug’s upper working temperature-limit,
the central electrode will glow and ignite the air-fuel mixture before the timed
spark actually occurs, This condition is known as auto-ignition as it automati-
cally starts the combustion process independently of the controlled ignition spark.
The danger of this occuring is in the fact that it may take place relatively early in
the compression stroke. Consequently, the pressure generated in the particular
cylinder suffering from auto-ignition will oppose the upward movement of the pis-
ton. Excessive mechanical stresses will be produced in the reciprocating and rotat-
ing components and an abnormal rise in the cylinder temperature would, if allowed
to continue, damage the engine.

e Firing Voltage :

A certain minimum voltage i8 necessary to make the spark jump the electrode air gap,
the actual magnitude of the voltage required will depend upon the following factors :

(i) Compression pressure (if) Mixture strength
(iii) Electrode gap (iv) Electrode tip temperature.
e Tightness of Spark-plug :
— The seat joint tightness is essential for good heat dissipation.

— Spark-plugs should not be over tightened otherwise the plug metal casing may
become distorted, causing the central electrode insulator to break its seal and be-
come loose, Combustion gas may then escape through the plug with the result that
it overheats.
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