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FIG .1-8 Two- stroke spark ignition engine. ’ FIG .1-9 Stylised indicator diagram for four-stroke engine.
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FIG. 1-12 A prototype stepped piston two-stroke en-
gine with wet-sump lubrication, and fuel injection into
the transfer passage.
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FIG. 1-19 Curve of indicated horsepower of an automative engine.

P = MEAN EFFECTIVE PRESSURE (LB/INY
L = LENGTH OF STROKE (FT)

A = AREA OF PISTON HEAD (IN?)

N = NO.OF POWER STROKE /min

K = NO. OF CYLINDER

£
¢ 40
H
-
£ Exhaust
¢ 200 vaive ||
\ [ f
100 " [ ~
JJ Eitision Exhsost
“.s Intgk:
ofs e s . s > S o s e o] Presure
o
P I EEY )
o : ]
g Position of Piston with Change In Crank Angle ]
Combustion Piston Stroke
~Chamber o
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33,000 33,000
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FIG. 1-27 Open i of <
Hat" type is also known as direct injection.
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FIG. 1-26 Precombustion chamber as used in some FIG. 1-28 Turbul type of ion chamb
models of Mercedes-Benz. .
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CHAPTER (2)

ENGINE PARTS AND THEIR FIUNCTION
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FIG .2-17(B) Piston head shapes: (c) pop- up, and (d) dished.
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FIG . 2-18 Names of piston parts.
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FIG. 2-56 Spring- loaded timing chain damber. FIG. 2-57 Timing chian damber hydraulically loaded
with engine oil pressure.
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FI. 2-58 An examble of roller hydraulic lifters on a FIG. 2-59 Two types of sprockets that can be used on
v-type engine. the same engine. A cast iron sprockets is on the left

and an aluminium -nylon sprocket is on the right.
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BEARING MATERIALS
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" BEARING DESIGN : FIG. 2:64 Tang on a'boaring.
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ENGINE BLOCK AND SEAL
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FIG. 67 Cylinder block components.
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© When installing sliding parts such a3
bearings, be sure to apply engine oi!
on the sliding surfaces.

® Use new peckings and oil sesls.

¢ Be careful not to demage oil seal.
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/ OIL PAN RAIL

FIG. 2-70 Typical shallow skirt block with the oil pan rail FIG. 2-71 Typical deep skirt block with the oil pan rail
close to the crankshaft centerline. The biock pictured surface well below the crankshaft centerline. The block
here is upside down on a workbench. pictured here is upside down on a workbench.
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FIG. 2-72 The block deck has been cut off toshow _ FIG. 2:73 installed cup-type soft plug.
the coolant passage around the cyiinders.
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gasket is embossed steel. Asbestos is over a steel core

FIG. 2-77 From left to right: cork, paper, composite, on the right gasket. The lower comers are removed to
and elastomer gasket material. show the core of the gasket.
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ROPE 'TYPE PACKING

FIG. 2-80 Rope-type rear main seal in place. the FIG. 2-81 Knurled part of the crankshaft that operates
crankshaft is removed. under a rope-type seal.
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crankshaft is removed. spring tension.
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ELECTRONIC FUEL INJECTION SYSTEM (PETROL)

INTRODUCTION
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FIG. 3-25 American bosch type APE diesel injection pump for four cylinder engine.
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ENGINE IGNITION SYSTEM

INTRODUCTION
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FIG: 4-1 Machanically operated ighition systems. (a) conventional coil ignition system; (b) magneto ignition system.
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FIG. 4-3 A coil ignition system (wiring diagragm). -
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FIG. 5-5 The water pump in the pump-circulating cooling system y assists the action.
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FIG. 5-14 The impetler on this water pump remains axposed until the pump is boited to the engine block.
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ENGINE LUBRICATING SYSTEM
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FIG. 6-1 Lubricating system.
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TYPES OF LUBRICATING SYSTEM

1. SPLASH SYSTEM
2. SPLASH AND PRESSURE SYSTEM
3. FULL PRESSURE SYSTEM
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AG. 6-2 Circulating splash- iubricating system.
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2. SPLASH AND PRESSURE SYSTEM .
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FIG. 6-5 The force oiling system has no dippers but utilizes a pump to deliver oil under pressure.
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FIG. 6-8 In the gear type oif pump, the gears function like impellers and force the oil to the engine bearings.
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FIG. 6-11 Mercury v-8 crankcase ventilation. FIG. 6-12 Cadillac crankcase ventilating system.
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