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open throtile) position. You can block the accelera-
tor linkage open for this, or you can have an assis-
tant fully depress the accelerator pedal.

7. Install a screw-in type compression gaugs
into the No. 1 spark plug hole until the fitting is

snug.

Be caralul not 1o crossihread the spark plug
finle.

8. According to the tool manufacturer's
instructions, connect a remote starting switch to the
starting cirouit.

9. With the ignition switch in the OFF posi-
tion, use the remote starting switch to crank the
engine through at lsast five compression strokes
(approximately 5 seconds of cranking) and record
the highest reading on the gauge.

10. Repeat the test on each cylinder, cranking
the engine approximately the same number of com-
pression strokes and/or time as the first.

11. Compare the highest readings from each
cylinder to that of the others. The indicated com-
pression pressures are considered within specifica-
tions if the fowest reading cylinder is within 75
percent of the pressure recorded for the highsst
reading cylinder. For example, if your highest read-
ing cylinder pressure was 150 psi (1034 kPa), then
75 percent of that would be 113 psi (779 kPa).
Therefore, the lowest reading cylinder should be no
less than 113 psi (779 kPa).

12. 1i a cylinder exhibits an unusually low com-
pression reading, pour a tablespoon of clean angine
oil into the cylinder through the spark plug hole and
repeat the compression {est. if the compression
rises after adding off, it means that the cylinder’s
piston rings and/or cylinder bore are damaged or
worn. If the pressure remains low, the valves may
not be seating properly (a valve.job is needed), or
the head gasket may be blown near that cylinder. If
compression in any two adjacent cylinders is low,
and if the addition of oil doesn't help raise com-
pression, there is leakage past the head gasket. 0il
and coolant in the combustion chamber, combined
with blue or constant white smoke from the tailpipe,
are symptoms of this problem. However, don't be
alarmed by the normal white smoke emitied from
the tailpipe during engine warm-up or from cold
weathar driving. There may b evidence of water
droplets on the engine dipstick and/or ol droplets
in the cooling system if a head gasket is blown.

Now that you have determined that your engine
is worn out, you must make some decisions. The
question of whether or not an engine is woith
rebuilding is largely a subjective matter and one of
personal worth. Is the engine a popular one, or is it
an obsolete model? Are paris available? Wil it get
acceptable gas mileage once it is rebuilt? Is the car
i’s being put into worth keeping? Would it be less
expensive fo buy a new engine, have your engine
rebuilt by a pro, rebuild it yourself or buy a used
engine from a salvage vard? On the other hand,
would it be simpler and less expensive fo buy
another car? If you have considered all these mai-
fers and more, and have still decided fo rebuild the
engine, then it is time to decide how vou will
rebuild it

s The editors at Chillon fsel thal most englne
machining should be parformed by a profes-
sional maching shop. Don't think of it a5 wasth
ing mousy, rather, as an assurance that the job
has been done right the sl Hme. There are
many expensive and spectalized tools required
o perform sush tasks as hoving and honing 2n
engine block or having a valve b dons on g
cylinder head. Even Inspeciing the parls
reguires expensive micromaters and gauges io
properly measure wear and clearances. In
atdition, 3 mackine shop can daliver to vou
clean, and ready to assemble parls, saving
you time and aggravation. Your maximum sav-
ings will come from performing the removal,
disassembly, assembly and Instaliation of the
engine and purchazing or renting oaly the
tools requlred to perform the above tasks.
Bepending on the particular clreumsiances,
you may save 40 to 68 percent of the cost
doing these yoursell.

A complete rebuild or overhaul of an engine
involves replacing all of the moving paris {pistons,
rods, crankshatt, camshalt, etc.) with new ones and
machining the non-moving wearing surfaces of the
block and heads. Unforiunately, this may not be
cost effective. For instance, your crankshaft may
have been damaged or worn, but it can be
machined undersize for a minimal fee.

S0, s you can see, you can replace everything
inside the engine, but, it is wiser to replace only
those parts which are really needed, and, if pos-
sible, repair the more expensive ones. Later in this
section, we will break the engine down into its two
miain components: the cylinder head and the engine
block. We will discuss each component, and the
recommended parts 1o replace during a rebuild on
gach.

Most engine overhaul procedures are standard.
In addition to specific parts replacement procedures
and specifications for your individual engine, this
section is also a guide to acceptable rebuilding pro-
cedures. Examples of standard rebuilding practice
are given and should be used along with specific
details concerning your particular engine.

Competent and accurate machine shop services
will ensure maximum performance, reliability and
engine life. In most instances it is more profitable
for the do-it-yourself mechanic to remove, clean
and inspact the component, buy the necessary parts
and deliver these to a shop for actual machine work.

Much of the assembly work (crankshaft, bear-
ings, piston rods, and other componants) Is well
within the scope of the do-it-yourself mechanic's
tools and abilities. You will have fo decide for your-
self the depth of involvement you desire in an
engine repair or rebuild.

TOOLS

The tools required for an engine overhaul or
parts replacement will depend on the depth of your
involvement. With a few exceptions, they will be the
tools found in a machanic’s tool kit {see Section 1
of this manual). More in-depth work will require
some of all of the following:

+ Adial indicator {reading in thousandths)
mounied on a universal base

Micrometers and felescope gauges
Jaw and screw-type pullers

Seraper

Valve spring compressor

Ring groove cleaner

Piston ring expander and comprassor
Ridge reamer

Cylinder hone or glaze breaker
Plastigage®

« Engine stand

The use of most of these tools is Hllustrated in
this section. Many can be rentad for a one-time use
from a local parts jobber of fool supply house spe-
clalizing in automotive work.

Occasionally, the use of special tools is called
for. See the information on Special Tools and the
Safety Notice in the front of this book before substi-
{uting ancther tool.

OVERHAUL TIPS
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Aluminum has become exiremely popular for use

in engines, dus 1o its low weight. Observe the fol-
fowing precautions when handling aluminum parts:

= Never hot fank aluminum parts {the caustic
fiof tank solution will eat the aluminum.

= Remove all aluminum parls (identification tag,
efc.) from engine parts prior to the fanking.

= Always coat threads lightly with engine ofl or
anti-seize compounds befors installation, o pravent
sgizure.

= Never overfighten bolts or spark plugs espe-
cially in aluminum threads.

When assembling the engine, any parts that will
be exposed to frictional contact must be preiubed to
orovide lubrication at initial start-up. Any product
specifically formulated for this purpose can be
used, but engine oil is not recommended as a pre-
lube in most cases.

When semi-permanent {locked, but removable)
installation of bolts or nuts is desired, threads
should be cleaned and coated with Loctite= or
another similar, commercial non-hardening sealant.

CLEANING

b See Flgures 179, 180, 181 and 182

Before the engine and its components are
inspected, they must be thoroughly cleaned. You
will need {o remove any angine varnish, oil siudge
and/or carbon deposits from all of the components
{0 insure an accurats inspection. A crack in the
engine block or cylinder head can easily become
overlooked if hidden by a laver of sludge or carbon.

Most of the cleaning process can be carried out
with common hand tools and readily available sol-

vents or solutions. Carbon deposits can be chipped

away using a hammer and a hard wooden chisel,
0ld gasket material and varnish or sludge can usu-
ally be removed using a scraper and/or cleaning
solvent. Extremely stubborn deposits may require

the use of a power drili with a wire brush. If usinga

wire brush, use extreme care around any critical
machined surfaces {such as the gasket surfaces,
bearing saddles, cylinder bores, afc.). USE OF A
WIRE BRUSH IS NOT RECOMMENDED ON ANY
ALUMINUM COMPONENTS. Always follow any
safety recommendations givan by the manufacturer
of the tool and/or solvent. You should always wear
8ye profection during any cleaning process involv-
ing scraping, chipning or spraving of solvents,




