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The typical bearing half is made of steel or bronze back to which a lining of relatively soft
bearing material is applied. Refer to Fig. 2.20. This relatively soft bearing material, which is made
of several materials such as copper, lead, tin and other metals, has the ability to conform to slight
irregularities of the shaft rotating against it. If wear does take place, it is the bearing that wears
and the bearing can be replaced instead of much more expansive crankshaft or other engine part.
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Fig. 2.20. Bearing half (details).
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The rolling-type bearing uses balls or rollers between the stationary support and the rotat-
ing shaft. Refer to Fig. 2.19. Since the balls or rollers provide rolling contact, the frictional resist-
ance to movement is much less. In some roller bearing, the rollers are so small that they are
hardly bigger than needles. These bearings are called needle bearings. Also some rollers bearings
have the rollers set at an angle to the races, the rollers roll in are tapered. These bearings are
called tapered roller bearings. Some ball and roller bearings are sealed with their lubricant al-
ready in place. Such bearings require no other lubrication. Other do require lubrication from the
oil in the gasoline (two stroke cycle engines) or from the engine lubrication system (four stroke
cycle engines). ,

The type of bearing selected by the designers of the engine depends on the design of the
engine and the use to which the engine will be put. Generally, slecve bearings, being less expensive
and satisfactory for most engine applications, are used. In fact sleeve bearings are used almost
universally in automobile engines. But you will find some engines with ball and roller bearings to
support the crankshaft and for the connecting rod and piston-pin bearings.

10. Crankcase :

The main body of the engine to which the cylinders are attached and which contains the
crankshaft and crankshaft bearing is called crankcase. This member also holds other parts in
alignment and resists the explosion and inertia forces. It also protects the parts from dirt etc. and
serves as a part of lubricating system.

11. Flywheel :

Refer to Figs. 2.4 and 2.21. A flywheel (steel or cast-iron disc) secured on the crankshaft
performs the following functions :

(a) Brings the mechanism out of dead centres.

(b) Stores energy required to rotate the shaft during preparatory strokes.
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{c) Makes crankshaft rotation more uniform.

(d) Facilitates the starting of the engine and overcoming of short time over loads as, for
example, when the machine is started from rest.

Connecting rod

e Crankshaft

ball baaring

Fig. 2.21. Flywheel secured on erankshaft.

The weight of the flywheel depends upon the nature of variation of the pressure. The fly-
wheel for a double-acting steam engine is lighter than that of a single-acting one. Similarly, the
flywheel for a two-stroke cycle engine is lighter than a flywheel used for a four-stroke cycle engine,
Lighter flywheels are used for multi-cylinder engines.

12. Governor :

A governor may be defined as a device for regulating automatically output of a machine by
regulating the supply of working fluid. When the speed decreases due to increase in load the
supply valve is opened by mechanism operated by the governor and the engine therefore speeds up
again to its original speed. If the speed increases due to a decrease of load the governor mechanism
closes the supply valve sufficiently to slow the engine to its original speed. Thus the function of a
governor is to control the fluctuations of engine speed due to changes of load.

Comparison between a Flywheel and a Governor
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Flywheel

Governor

It is provided on engines and fabricating machines
viz,, rolling mills, punching machines ; shear ma-
chines, presses etc.

Its function is to store the available mechanical
energy when it is in excess of the load requirement

and to part with the same when the available energy
is less than that required by the load.

It works continuously from cycle to cycle.

In engines it takes care of fluctuations of speed
during thermodynamic cycle.

In fabrication machines it is very economical to use
it in that it reduces capital investment on prime
movers and their running expenses.

It is provided on prime movers such as engines
and turhines.

Its lunction is to regulate the supply of driving
fluid producing energy, according to the load
requirement so that at different loads almost a
constant speed is maintained.

It works intermittently i.e. only when there is
change in load.

It takes care of luctuations of speed due to vari-

ation of load over long range of working engines
and turbines,

But for governor, there would have been unnec-
essarily more consumption of driving fluid. Thua

it economies its consumption.
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Types of governor :

Governora are classified as follows :

1. Centrifugal governor :

(i) Gravity contralled, in which the centrifugal foree due to the revolving masses is largely
balanced by gravity. :

(ii) Spring controlled, in which the centrifugal force is largely balanced by springs.

2. Inertia and flywheel governors : ‘

(i) Centrifugal type, in which centrifugal forces play the major part in the regulating action,

(if) Inertia governor, in which the inertia effect predominates.

The inertia type governors are fitted to the crankshaft or flywheel of an engine and so differ
radically in appearance from the centrifugal governors. The balls are so arranged that the inertia
force caused by an angular acceleration or retardation of the shaft tends to alter their positions.
The amount of displacement of governor balls is controlled by suitable springs and through the
governor mechanism, alters the fuel supply to the engine. The inertia governor is more sensitive
than centrifugal but it becomes very difficult to balance the revolving parts. For this reason cen-
trifugal governors are more frequently used. We shall discuss centrifugal governors only.

13. Valves and valve operating mechanisms :
With few exceptions the inlet and exhaust of internal combustion engines are controlled by
poppet valves. These valves are held to their seating by strong springs, and as the valves ususlly
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