128 MAINTENANCE

Three rings are fitted into grooves near the top of
each piston to prevent compression leakage into the
crankcase and to stop oil from getting up into the
combustion chambers. The top two rings are com-
pression rings, and the bottom ring is an oil ring.

The full floating type of piston pin is used to connect
each piston to its connecting rod. The middle part of
the piston pin passes through the small end of the
connecting rod, and a snap ring is fitted at each end
of the piston pin in a groove to prevent the pin from
coming out. Since the pin is the full floating type, a
small amount of clearance exists between the piston
pin and the piston when the engine is at normal
operating temperatures.

Proper inspection and maintenance of the cylinder
block and the pistons include checking the compression;

removing carbon from the piston heads, piston ring
grooves, and cylinder head exhaust ports; and checking
for wear and proper clearance during top end overhaul.
A worn cylinder, worn piston, or worn or stuck piston
rings may cause a loss of compression from gas blowby
past the rings. Blowby may result in difficult starting,
power loss, excessive fuel consumption, contaminated
engine oil, and possibly engine destruction. Oil leakage
into the combustion chambers causes carbon to build
up on top of the pistons; which may result in preignition,
overheating, and detonation. A worn piston pin causes
piston slap, which may cause accelerated piston and
cylinder wear. It is evidenced by a knocking sound in
the engine.

Engine problems may be caused not only by carbon
deposits and wear or damage to the engine itself; but
also by poor quality fuel or oil, improper oil, improper
fuel/air mixture, improper supply of oil, or incorrect
ignition  timing. Whenever knocking, pinging, piston
slap, or other abnormal engine noise is heard; the cause
should be determined as soon as possible. Neglect of
proper maintenance will result in reduced engine power
and may lead to accelerated wear, overheating, detona-
tion, piston seizure, and engine destruction.

Compression measurement

A compression test is useful in determining the
condition of the engine. Low compression may be
due to cylinder wear; worn piston ring grooves; worn,
broken, or sticking piston rings; poor valve seating;
cylinder head leaks; or damage to the engine such as
piston seizure. Too high compression may be due to
carbon build-up on the piston heads and cylinder head.
Difference in compression between the cylinders may
cause poor running.

Before measuring compression, check that the cylinder
head is tightened down with the specified torque (Pg.
201) and that the battery is fully charged (Pg. 176),
and thoroughly warm up the engine so that engine oil
between the pistons and cylinder walls will help seal
compression as it does during normal running. While

the engine is running, check that there is no gas leakage
from around the cylinder head gasket and from the

spark plugs.
Stop the engine,

remove the spark plugs,

and attach

the compression gauge (special tool) firmly into one
Using the starter motor, turn the

spark plug hole.

engine over with the

throttle fully open until the com-

pression gauge stops rising; the compression is the
highest reading obtainable. Repeat the

for the other cylinder.
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Table 31 Cylinder Compression

measurement

Standard Service Limit
9-11 kg/cm? 7 kg/cm? (100 psi) and less
(128 ~ 156 psi) |than 1 kg/cm? (14 psi) differ-

ence between the cylinders

+ Engine hot, all

spark plugs removed,

opened, cranking the engine with the starter motor.

throttle  fully

If cylinder compression is higher than the standard
value, check the following:
1. Carbon build-up on the piston head and cylinder
head — clean off any carbon on the piston head and

cylinder head.

2. Cylinder head gasket,

cylinder base gasket - use

only the proper gasket for the cylinder head. The
use of a gasket of incorrect thickness will change

the compression.

3. Valve stem oil seals and piston rings - rapid carbon
accumulation in the combustion chambers may be
caused by damaged valve stem oil seals and/or dam-
aged piston oil rings. This may be indicated by white

exhaust smoke.

4. Cylinder head volume (Pg. 122)
If cylinder compression is lower than
limit, check the following:
1. Gas leakage around the cylinder head - replace the
damaged gasket and check the cylinder head warp

(Pg.122)

2. Condition of the valve seating (Pg. 125)

3. Valve clearance — if a valve requires an unusually
thick shim to obtain proper clearance, the valve may
be bent, and not seating completely.

4. Piston/cylinder clearance, piston seizure

5. Piston ring, piston ring groove

the service



