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GENERAL DESCRIPTION

The Pontiac Tempesi uses a 215 cubic ineh, in-
line, overhead valve six-cylinder engine as standard
equipment. This engire has a 3-3/4’? boreand 3-1/4"
stroke. The compression ratio of this enginets 8.6:1.

Four optional V-8 engines are available on special
order, two having 328 cubic inch displacement with
3-23/32" bore and 3-3/4” siroke. The compression
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ratios are 9.2:1 and 10.5:1. Two 389 cubic inch dis-
placement engines available on the G.T.0. have a
4-1/16” bore and 83-3/4‘ stroke. These engines
have a.compression ratio of 10.75:1.

Seventeen different engine combinations are avafl-
able. These combinations and their usage are shown
on the engine chart (Fig. 6-1).

Engine identification is facilitated by a number-
letter code stamped below the production engine
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number. By referring to the identification code zand
Fig. 6-1, each engine may be readily identified. The
engine code for 8-cylinder engines is stamped on the
distributor mounting pad at the right side of block.
On V-8 engines the code is stamped on the block in
front of the right bank of cylinders.

The V-8 engine (Figs. 6-2 and 6-8) features a
completely machined combustion chamber. Both the
6-cylinder and V-8 engines have overhead valves, bail

pivot rocker arm construction, harmonic balancer,
hydraulic lifters, aluminum pistons, straight valve
puides, superior c¢rankcase ventilation and lubri-
cation gystems, and large displacement combined
with high compression ratio for most favorable
performance and economy.

Datailed descriptions of cooling, crankease venti-
lation, and the lubrication system are given In
ENGINE COOLING AND LUBRICATION, Section6A.

MODEL CCMPRESSION VALVE CAM = INST.
APPLICATION RATIO CARBUREIOR SPRINGS SHAFT MODEL =
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140 | 2K |215 SM Standacd x x % ® x x
140 | ZR (215 Optional x x X x % X X
125 | ZD (215 Export x % 3 x x %
144 | ZS (215 Standard x [ X x % % X x x
140 | Z5 1215 Optional x x X x X X x
140 | ZN|215 Optlonal x x| x x x x x * x | x
340 | WS (389 Chptlonal x % x x % x
35 | wrT |389 Standard ® % x % x x
250 | WP (326 Oplional x x| x x % * X x
285 | WR (326 R. O Oplional % %] x % X X % X
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335 | vs (389 Optional * % X x x %
250 | YN |32 Optieanl x Xix x X x x x
285 | YR 328 H.O. Optional » x| x % x % X P

Fig. é~1 Tempest Engina Chart
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Flg. 6-3 Tempest 326 Cu, In. V-8 Engine
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SIX CYLINDER ENGINE

GENERAL DESCRIPTION

CYLINDER BLOCK

The cast iron cylinder block has one vertical row
of six cylinders numbered from front to rear, 1
through 8. Seven main bearings support the erank-
shait (Fig. £~4). Bearing caps fit in recesses in
the block which assure accurate alignment and facil-
ifate assembly.

Cylinders are completely encircled by coolant
jackets. For details of engine cooling system,see
ENGINE COOLING AND LUBRICATION.

CYLINDER HEADS

The cast iron cylinder head provides a com-
pression ratio of 8.6:1.

Two large coclant ports at the rear end of the
cylinder head provide coolant to passages beneath
each spark plug. Coolant surrounds each spark plug
mounting and valve seat. Coolant returns to the
water pump through an outlet at the front of the
cylinder head.

01l is fed through hollow push rods to the upper
valve train for superior lubrication.

Fig, 6= Timing Gears

CRANKSHAFT AND BEARINGS

The crankshaft is cast nodular iron and is sup-
ported by seven main bearings.

Fig. 6-4 Cylinder Block and Bearing Cops

Fig. 6=6 Piston
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Main bearings are lubricated from oil holes
which intersect the main oil gallery which nms
parallel to the cylinder bores along the right side
of the block.

A rubber floated harmonic balancer on the for-
ward end of the crankshaft dampens any engine
torsional vibrations.

CAMSHAFT AND DRIVE = =« s

The cast iron camshafi is supported by four
bearings and ig gear driven. A steel ¢rankshaft gear
drives the camshaft through a bakelite fabric com-
position gear with steel hub (Fig. 6-5).

Cam lobes are ground, hardened and tapered
with the high eide toward the rear. This coupled

Fig. 6=7 Valva Tmin

with a spherical face on the lifter causes valve
lifters to rotate.

Camshaft bearings are lubricated fhrough oil holes
which intersect the main gallery. The main gallery
runs paraltel to the cylinder bores along the right
gside of the block.

PISTONS AND CONNECTING RODS

The pistons are aluminum alloy, tin plated, with
steal struts to control expansion and give added
strength (Fig. 6-6). Pistons are cam ground so
that the diameter across the thrust faces is larger
than the diameter fore and aftof the engine. The steel
struts force expansion and contraction to occur to
the front and rear and thus provides a constant
diameter across the thrust faces. Two compression
rings and one o¢il coniral ring are used, all of
which are located above the piston pin.

All pistons are flat on top as shown in Fig. 6-6.

Piston pins are offset 1/16' toward thrust side
(right-hand side) to provide a gradual change In
thrust pressure against the cylinder wall as the
piston travels its path. This feature provides quieter
engine aperation. Ping are hardened steel and have
a floating fit in the pistons. They are retained in
the congecting rods by a press {it.

Connecting rods are made of forged steel. Full
pressure lubrication is directed to the connecting
rods by drilled oil passages from the adjacent main
bearing journal. Oil holes at the connecting rpd
journals are located so that ocil is supplied to glve
maximum lubrication just prior to full bearing ioad.

VALVE TRAIN-

A very simple ball pivot-type train is used (Fig.
6-7). Motion is trangmitied froew the camshaft
through the hydraulic lifter and push rod to the
rocker arm. The rocker arm pivots on its ball and
transmits the camshait motion to the valve. The
rocker-arm ball ig retained by a nut,

The maximum in durability is assured by the
use of c¢arbo-nitrided, stamped steel rocker armas.
In addition all friction points to the valve frain aze
pogitively lubricated.
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The cylinder head has straight valve guides cast
integrally {Fig. 6-7). External shields are used on
both intake and exhaust valves to reduce the amount
of oil splashed against stems. Valve stem sgealg
are used on exhaust, as well as imiake, valves to
prevent oil from entering the valve guides.

A gingle valve spring is used

HYDRAULIC VALVE LIFTERS

Hydraulic valve lifters are used to keep all parts
of the valve train in constant contact.

The hydraulic lifter asserably (Fig. §-8) includes:
the cast iron body which rides in the eylinder block
boss, the plunger, push rod seat, metering valve,
plunger spring, ball check valve, ball check valve
retainer, and retainer ring.

The hydraulic valve lifter functtons as follows:
when the lifter ig riding on the low point of the cam,
the plunger spring keeps the plunger and push rod
seat in contact with the push rod.

When the lifter body begins to ride up the cam
lobe, the ball check valve cuts off the transfer of
aoll from the reservoir below the plunger. The
plunger and lifter body then rise as a unit, pushing
up the push rod and opening the valve.

As the lifter body rides down the other side of
the cam, the plunger follows with it until the valve
closes. The lifter hody continues to follow the
cam to its low point, but tha plunger spring keeps
the plunger in contact with the push rod. The ball
check valve will then move off its seat and the
lifter reservoir will remain full.

During operation a small amount of oil leaks out
of the lifter between the plunger and body. A eon-
trolled amount of leakage 1s Important to provide
continuous adjustment of the plunger position within
the lifter. This leakage is called ‘‘leak down' and
must be within certain limits to provide correct
operation {see page 6-16).

Oil is supplied to the lifter by the ecylinder block
oil gallery to replace that lest through leak down.
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Fig. 6=B Hydraulic Valve Lifter

The annular groove around the outside of the lifter
body indexes with the passage drilled from the gal-
lery to the lifter boss. Oil then enters the lifter
from this groove and passes into the plunger cavity.
From the plunger cavity, oil under pressure is also
fed up the push rod to lubricate the friction area
between the upper end of the push rod and the
rocker arm and other upper valvetrain contactpoints.

FUEL DISTRIBUTION SYSTEM

A single-barrel carburetor with an automatic
choke provides fuel to the intake manifold.

The intake manifold is positioned directly above
the exhaust manifold (Fig. 6-9). This design allows
hot exhaust to heat the cool, incoming fuel mixture.

The side-by-side location of the intake valves
and side-by~side loecation of the exhaust valves
along with joined parts permit the use of a three-
port intzke manifold and four-port exhaust manifold
(Fig. 6-9).

EXHAUST SYSTEM

The four-port, cast iron exhaust manifold contains
a heat riser valve. This thermostatically controlled
valve is located above the manifold to exhaust pipe
outlet. When the engine 1is cold, this valve closes,
blocking the exhaust outlet; thus causing the hot
exhaust to warm the stove beneath the carburetor.
The fuel mixture is warmed by passing zbove through
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Fig. 6-%9 Inteke and Exhaust Manifelds

the stove. The heat riger valve opens as the engine
warms up.

COMBUSTION CHAMBERS

Combustion chambers are ¢ast to insure uniform
shape for all cylinders. Spark plugs are located near
intake wvalves for maximum power and to properly
fire economically lean mixtures.

The contoursd wedge shape of the eombustion
chamhsr (Fig. 6-10) minimizas the possibility of
detonation, facilitates breathlng and provides swirl-
ing turbulence for smooth, complete cormbustion.

Intake valves are large and have 467 saat angles
to further provide easy breathing for high combus-
tion efficiency. Exhaust valve seat angle is aiso 460,

Fig. =10 Cambustion Chamber

Fig. 6~11 Valve and Vaive Train Helding Stand

GENERAL INFORMATION ON
ENGINE SERVICE

Cleanliness 1s a primary factor when sgervicing
the engine. The slightest particle of dirt that finds
its way into a hydraulic lifter may cause a mal-
funection,

Since any dirt which may enter the oil galleries
or passages in the engine could eventually get toa
lifter, cleanliness should be exercised when any
part of the engine i3 removed or disassembled.
When a cylinder head I8 removed for any purpose,
it is necessary to remove the push rod cover. This
exposes the lifters to any dirt which may fall from
the upper portion of the block or which may be
carried in the air. Thusg, it 13 wise to cover the
lifter galleries until ready to reassemble tha engine,

When lifters are removed for any reason, they
should immediately be placed in order in valve
lifter storage box. This is important for two rea-
sons. First, it is the easiest way to keep lifters
clean. Second, lifters should always be replaced
in the same bosses from which they were removed.

Valves, valve lifters, push rods, rocker arms,
rocker arm balls, and rocker arm bail nuts should
always be kept in sets and returned to their original
positions. These parts will iend to mate as the
engine operstes and will provide more satisfactory
operation when kept together. By storing lifters in
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a storage box and valves, push rods, rocker arms,
balls and nuts in a holding stand (Fig. §-11), when-
ever they are removed, they can easily be kept in
gets for identification during assembly. In addition
to keeping the parts in sets, the push rods should
be replaced with the same end up. In other words,
the same end will contact the rocker arm ag before
the engine was disasgsembled. The upper end can
usually be identified by the polished surface which
contacts the rocker arm. Push rodg will also be
polished somewhat in the area where the rod passes
through the head.

When hydraulic valve lifters are disassembled,
the various parts of each lifter mugt bekept together.
Thig is especially important since the lifter body
and plunger are selectively fitted. The use of the
gpecial tray included with cleaning tamk J-5821
will ald in keeping the parts of each lifter together
when lifters are being serviced.

When raising or supporting the engine for any
reason, do not use a jack under the oil pan or
crankshaft pulley, Due to the small clearance be-
tween the oil pan and the oil pump screen, jacking
againgt the oil pan may cause it to be bent against
the pump screen, the result would be a tslegraphed
noise which would be difficult to trace.

It should be kept in mind, while working cn the
engine, that the twelve-volt electrical system is
capable of violent and damaging short circuits.

When performing any work where eleetrical ter-
minals could possibly be grounded, the positive
cable of the battery should be disconnected.

Any time the carburstor or air clesaner is re-
movad, the intake opening should be coverad. This
will protect against accidental entrance of foreign
material which could follow the intake passags into
the cylinder and cause extensive damage when the
engine 1s started.

In the mechanical procedures described in this
section, generally,no references will he made to the
removal of optional equipment such as power steer-
ing pump, air conditioning compressor, etc.

Should it become necessary to remove any such
item to perform other service, refer to the appro-
priate section of the manual for specifie information.

MOUNTING ASS'Y

MOUNTING ASS'Y

WASHER - R.H.
SIDE ONLY (AY
S5LOTS IN CROSS-
MEMBER)

J

Fig. &=12 Engine Insulators
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PERIODIC SERVICE

There are no periodic services required on tha
mechanical portions of the engine. Periodic services
connected with the engine consist of tune-up, lu-
brication, replacing oil filter, fuel filter, etc. Proce-
dures and recommendations for these services will
be found in appropriate sectians of this book.

SERVICE OPERATIONS ON CAR

ENGINE INSULATORS—
REMOVE AND REPLACE (Fig. 6-12)

FRONT INSULATORS

1. Remove cross member to rear insulatoer bolts.

2. Support engine with suitable lilting equipment.

3. Remove insulator 1o engine bracket through
bolts.

4. Raise engine approximately 1'' above front
ingulators.

5. Remove front insulator by unscrewing frame
bracket to insulator bolt and lifting insulator from
bolt.

6. Inatall new insulator.

7. Drop iront bf engine into position and install
ingulator to engine bracket balts. Tighten nuts to
30+ 5 lb. ft.

8. Raise engine at rear to allow rear insulator
to reposition.

9. Lower engine and transmission assembly so
that rear insulator rests on cross member.

10. Install cross member to insulator bolts and
tighten to 30+ 5 1h. ft.

REAR INSULATOR

1. Remove cross mamber o rear insulator bolts.

2. Raise rear of engine and tranamission with
suitable lifting equipment.

3. Remuove
bolts.

ingulator to transmission housing

4. Replace insulator and install insulator to trans-
mission housing bolts. Tighten tc 30 ; § b. ft.

5. Lower engine and transmission into position.

6. Install eross member to insulator bolts and
tighten to 30 £ 5 1b. ft.

DRIVE BELTS--ADJUST

Engine fan and accessory drive belts may be
adjusted by use of the Burroughs Belt Tension
Gauge. Section 6-A gives the correct specifications
jor hoth methods.

ENGINE—REMOVE AND INSTALL

REMOVE
1, Disgconnect battery cables at battery.

2. Drain cooling gystem.

3. Seribe alignment marks on hood around hood
hinges and remove hood from hinges.

4. Discomnect e¢oil, starter and generator wires,
engine-to-bhody ground strap, oil pressure and engine
temperature sender wires.

5. Remove air cleaner.

6. Disconnect radiator hoses and heater hoses at
engine attachment.
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7. Remove radiator.
8. Remove engine fan and puiley.
8. Discomnect accelerator control linkage.

10. Raise vehicle on holst and drain crankcase.

11. Remove drive shaft by removing rearuniversal
joint U-bolts. Plug the end of the transmission
extension housing.

12. Remove f{our lower transmission mounting
bolts.

NOTE: Transmission mount will fall loose when
engine is vaemoved,

13. Disconnect speedometer cable and transmis-
sion control rod linkage lower ends.

14. Disconnect cluteh cross shaft bracket at frame
and disconnect clutch push rod, spring and pedal
linkage. On models with automatic transmission,
remove transmission oil filler tube and plug cpen-
ing and disconnect vacuum moedulator line and down-
shift switch wire.

15. Disconnect exhaust pipe from manifold.
16. Remove starter.

17. Disconnect gas tank line at fuel pump.
18. Loosen engine front mounting bolts.
18. Lower vehicle.

20. Remove the engine and transmission as a vnit
from the vehicle using suitable lifting eguipment.

ISTALL

1. Install engine lifting equipment to emgine and
lower engine and transmission into chassis 2s 2 unit
guiding engine to align front engine mounts with
frame bracket, then remove engine lifting equipment.

2. Ralse vehicle on hoist.

3. Align 2nd install rear mount bolis.

4. Install engine firont mount bolts.

5. Install drive shaft and U-~bolts at rear U-joint.

6. Make the connections necessary for the type
of transmission.

ON MANUAL TRANSMISSION MODELS:

a. Install clutch eross shaft on ball socket at
block and bolt bracket to frame rail. Connect
pedsl and cluteh fork push rods. Install return
gpring from clutch fork 1o left engine mount.

b. Counect transmission control rods to shifter
levers on transmission side cover. Adjust control
rods as outlined in TRANSMISSION SECTION.

t. Check transmisgion lubricant level.

ON AUTOMATIC TRANSMISSION MODELS:

a. Connect transmission vacuum modulator line
and downshift switch wire.

b. Install transmission filler tube and dipstick.

7. Install starter.

8. Commect speedometer cable to driven gear at
transmission and transmission control linkage.

8. Carafully connect exhaust pipe to manifold and
tighten securely.

10. Attach fusl line to fuel pump.

11. Lower vehicle.

12. Connec¢t wire harness to temperature sending
unit, oil pressure sending unit and coil primary
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terminal. Aftach armature and fleld wires to
generator.

13. Connect carburetor linkage.

14. Attach wires and battery cable to starter
solenoid,

15. Install engine fan and pulley.
16. Install radiator assembly.
17. Refill radiator and crankcase.

18, Check transmission lubricant lever. Will if
necessary.

10. Install hcod assembly, aligning previously
seribed marks.

INTAKE AND EXHAUST MANIFOLDS OR GASKETS—
REMOVE AND REPLACE

REMOVE
1. Remove air cleaner wing nut and air cleaner.

2. Disconnect hoth throtile rods at bell crank
and remove throttla rsturn spring,

3. Disconnect fuel and vactum lines from carbu-
retor. Disconnect thermaostatic coll rod at carburetor.

4. Remove carburetor for manifold replacement.
5. Disconnect exhaust pipe at manifold flange,

6. Remove manifold to head attaching bolts and
clamps and remove manifolds as an asgembly.

REPLACE

1. Clean gasket flanges on cylinder head and
manifolds.

2, Check for cracks on manifold castings.

3. If necessary to replace either intake or ex-
haust manifold, separate them by removing 1 at
taching bolt and 2 nuts at center of assembly. Re-
asgembls manifolds using new gasket. Tighten finger
tight and torgue 15 230 1lb. ft. after assembiy to
eylinder head.

4. Pogition new gasketa over manifold end studs
an head and carefully insfall the manifold in posi-
tion, making sure the gaskets are in place.

5, Install bolts and elamp while holding manifold
in place with ong hand.

8. Tighten center clamp bolts to 35 = 5 lb. ft. and
end bolts to 20 * 5 1b. ft. (Fig. 6-13).

7. Connect exhaust pipe to manifold using a new
packing seal.

8. Reverse Steps 1-4 of Removal to complete
instatlation procedure.

PUSH ROD COVER OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Loosen coil to block attaching screw and ro-
tate coll upwards for clearance.

2. Remove push rod cover screws and remove

cover.

REPLACE

1. Place new gasket in push rod cover.
2. Install cover to block.

3. Return coil to original position and tighten
attaching scerew.

VALVE SPRINGS, SHIELD OR SEALS—
REMOVE AND REPLACE

REMOVE

1. Remove rocker arm cover.
2. Remove rocker arm,

3. Remove spark plug from cylinder of valves
to be serviced. '
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4. After removing rocker arm, thread valve spring
compressor stud J-8929-1 on rocker arm stud.
Compress valve spring using compressor J-8927-4
and nut J-8929-2 while holding valve up with valve
holder J-5981-2 (Fig. 6-14). Remove valve spring
retainer cup locks and then remove valve spring
compressor, valve spring retainer cup shield and
valve stem seal.

5. Remove valve springs.
REPLACE

1. Install any new paris by reversing removal
procedures 2-5.

NOTE: Install spark plug afier vemoving valve
train play.

2. With 1ifter on base ecircle of camshaft, turn
rocker arm down until valve train play is removed.
Turn nut down one additional turn (Fig. 6-15).

3., Install rocker arm cover.

PUSH ROD OR VALVE LIFTER—
REMOVE AND REPLACE

REMOVE
i. Remove rocker arm cover.

2. Loosen rocker arm and rotate it for clearance
from push rod.

3, Remove push rod (Fig. 6-16) and store so
that each push vrod may be installed in original
location.

If hydraulic valve lifters are to be removed,
proceed as follows:

Fig. 6~13 Manifald Attaching Points

Fig. 6=14 Valve Spring Compressor installad

4. Remove spark plug from oylindsr of valve
train being serviced.

5. Discomnect disiributor primary lead.

6. Loosen coil mounting screw and rotate coil
upwards.,

7. Remove push rod covers.

8. Remove lifter. Hydraulic valve lifter remover
J-3049 may facilitate removal of lifier. Store lifters
50 that they can be installed in exacily the same
location.

Fig. 6=15 Adjusting Valve Lifter Plunger Travel
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Fig. 6=16 Removing Push Rod

NOTE: If new lifter is Io be instalied, be sure to
remove all sealev coating from inside of new
liftev and check leak-down vate.

1. Place lifter in original lifter boss.
2. Replace push rod exactly as removed.
3. Position rocker arm or push rod.

4. With lifter on base circle of camshaft, tighten
rocker arm nut until valve {rain play is removed.
Tum nut down one additional turn (Fig. 6-15)

5. Install spark plug.

8. Install rocker arm cover.

'HYDRAULIC VALVE LIFTERS—RECONDITION =~

NOTE: Because of the imporiunt part hydvaulic
valve lfievs play in the opevation of an engine
and the close tolevances to which they ave manu-
Jactuved, propev handling, and above all, clean-
liness, cannot be overvstressed when sevvicing
these pavis,

New lifters are serviced as {ndlvidual units pack-
aged with a plastic coating. Leave the coating on
until ready to check leak-down rate. It ig not neces-
sary to remove the oil from new lifters prior
to checking leak-down rate since special leak -down
ail ig already in new lifters,

Wash tank and tray, J-5821 is recommended for
c¢leaning valve lifters, This tank should be used
only for valve lifters and should be kept covered
when not in use. All servicing should ba done in an
area removed from grinders or other sources of
dust and foreign material.

Lifters should at all times be stored in a covered
box which will aid in keeping them clean. The lifter
box should ke kept dry and as free of oil as possible.

VALVE LIFTER~DISASSEMBLE

1. Remove push rod seat retainer ring by hold-
ing seat down with push rod while dislodging spring
irom lifter body with a pointed tcol {Fig. 6-17),

NOTE: It may be necessayy lo wunseat liffer bail,
using plungev unloadey, J-5097, befove plungev can
be pushed down,

2. Invert lifter and allow push rod seat and plunger
to slide out of body. If plunger sticks in body, place
lifter in large end of hydraulic valve lifter plunger
remover, J-4160-A, with push rod end of lifter
downward, Hold tool firmly in hand with thumb
over lifter body and sharply sirike tool against a
block of wood (Fig. 6-18) until plunger falls out.

NOTE: It may be necessary lo soak a liffev
having a stuck plungey in cleaning solveni fov
seveval minutes in ovdey to vemove the plungey,

3. Drain oil out of liffer body and place all valve
lifter parts in separate compartment of tray from
wash tank J-5821 (Fig. 6-19).

CAUTION: Valve lftey body and plunger ave
selectively fltted ond must not be interchanged
with parts of other lifievs, Keeping all pavis of
Lftevs togethey will also aid in ivouble diagnosis.)

VALVE LIFTER-CLEAN AND INSPECT

Wash tank, J-5821, 18 recommended for cleaning
valve lifter parts, This tank consists of two cham-
hers, a tray and a cover. One chamber is for clean-
ing solvent and the other is for kerngene. Whenever
the tank is not being used (and when parts are
soaking), the cover should bs closed.

1. Before placing tray of parts in cleaning solvent,
first immerse it in kerosene chamber to remove
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as much engine oilas pogsible. {This reducescontami-
nation of sclvent, thus prolonging its useful life.)

2. Submerge tray in cleaning golvent and allow
to soak for approximately one hour. More time may
be required, depending on varnish condition and ef-
fectiveness of solvent. Light agitation of tray in
sotvent at 10-15 minuie intervals will hasten clean-
ing action.

3. After varnish has dissolved or has bheen suf-
ficiently softened to permit removal by wiping,
suspend tray above solvent, utilizing hooks on tray
handles. Allow tray and parts to drain for a brief
period.

4, Rinse tray of parts in kerosene chamber to cut
sotvent and to avoid injury to hands (from solvent).

5. Wipe out tank cover and place tray of paris
on covear in front of tank. A shop towel under tray
and clean papser on remainder of cover will ensure
cleanliness.

8. Working on one lifter at a time and using clean,
lint-free cloths, thoroughly wipe off lifter parts.
Clean plunger and external and internal surfaces of
body with a hard wiping action. A bristle brush may
be used to clean internal surface of lifter body.

CAUTION: Do not use wive brush ov sand papey,
as these may damage machined surfaces.

NOTE: Absoluie cleanlingss can be assuved if
each lifter is inspacled ond assewmbled afler
cleaning, bul befove proceeding io the next liftev.

7. Inspect lifter body. Both inner and outer sur-
faces of lifter hody should be inspected for scoring.
Lifter assembly should be replaced if body is roughly
scored, grooved, or galled. Inspect cam contact
surface on lower end of lifter body. Replace lifter
assembly if this surface is excessively worn, galled
or otherwise damaged.

RETAINER
RING

YALVE
LIFTER

Fig. 6-17 Removing Push Rod Saat Retcining Ring

VALVE LIFTER

fig. =18 Removing Stuck Plunger

8. Ingpect lifter plunger. Using a magnifying glass,
inspect the check ball seat for defects. Inspect
outer surface of plunger for seratches or scores.
Srnall score marks with a rough, satiny finish will
cause the plunger to seize when hot but operate
normazally when cool. Defects in check ball seat or
scores or scratches on outer surface of plunger
which may be felt with a fingernai! are causes for
replacing the lifter assembly. This rule does not
apply to the slight edge which may sometimes be

CLEANING SOLVENT KEROSENE

Fig. 6~12 Lifrer Wash Tank and Troy
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present where ths lower end of plunger extends
below the ground inner surface of the body. This edge
is not detrimental unless it is sharp or burred.

A blackened appearance is not a defective condi-
tion. Sometimeg the discoloration serves to highlight
slight grinder chatter marks and give the outer sur.
face of plunger a ridged or fluted appearance. This
condition will not cause improper operation, there-
fore, it may be disregarded.

8, Inspect push rod seat for roughness and to
insure that hole in center is open.

10. Inspect valve lifter hall- Carefully examine
ball for nicks, embedded material or other defects
which would prevent proper seating. Such defects
may cause intermittently noisy lifter gperation. Also
inspect plunger face of ball retainer for excessive
Wear,

VALVE LIFTER—ASSEMBLE

NOTE: ANl pavts must ba absolutely clean when
assembling a hydvanlic Uflay. Since lint and dust
may adhere to pavis, they should not be blown off
with aly ov wiped with cloths, All paris should be
rinsed in clean hevosene and assembled without
drying. A smeoll containey with clean kevosene
(8epavate from cleoning tank) showld be used fov
each set of Hifters being ovevhauled,

Figure 6-20 shows the relative position of compo-
nent parts of valve lifters. The recommended pro-
cedure for assembly i3 given in the following steps.

1. Rinse plunger spring and ball retainer and
position retainer in spring.

2. Rinse lifter ball and place in retainer.

BALL CHECK
VALYE RETAINER

LIFTER o
BODY @?, /
e 5
PLUNGER . e
SERING ~ 7
Batl CHECK o aall CHECK (™ QZ{]
7,
RETAINER

VALVE SPRING VALVE
RING

PLUNGER

ROCKER FEED
METERING VALVE

Fig. 6-20 Exploded View = Valve Lifter

3. Rinse plunger and place on retainer 8o that
seat on plunger; mates with ball.

4. Tnvert plunger with parts assembled thug far
and after rinsing lifter body, install body over spring
and plunger.

5. Place lifter body on clean paper, rinse and
install push rod seat and retainer ring.

B. After lfter has been assembled, place in lifter
box and close lld {0 preserve cleanliness.

VALVE LIFTER TEST LEAK-DOWN RATE

After all lifters have been assembled, the leak-
down rate must be checked before they are in-
stalled in the engine. Valve lifter leak-downtester,
J-5780, (Fig. 6-21), isdesigned to test leak-down rate
of lifters to determine whether or not they are within
snecifled limits. As with previous service opera-
tions concermed with lifters, cleanliness Is para-
mount. The tester cup, and ram should be thoroughly
cleaned, and iesting should be done in an area free
of dust and dirt. The testing procedure is described
in the iollowing steps:

1. Till tester cup to approximately one in¢h from
top with special fluid which is available from tester
manufacturer.

2, Swing weight arm up out of the way, raise ram,
and position lifter into boss in center of tester cup.

8. Adjust ram (with weight arm clear of ram} so
that the pointer is positioned on the set line (marked
“87’), Tighten jam nut to maintain setting.

4. Operate lifter through full travel of plunger by
purmping weight arm to fill lifter with test fluid
and force out air, (Lifter must be completely sub-
merged at all times.) Continue pumping for several
strokes after definite resistance is detected.

5. Raise weight arm to allow plunger spring to
expand fully; lower arm onto ram and commence
turning crank slowly {1 revolution every 2 seconds).

Time indicator travel from lower line {first line
above set line) to line marked .004 or 3/33', while
atill rotating cup with crank (Fig. 6-21). Lifter is
satisfactory if rate is between 12 and 65 seconds.
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CYLINDER HEAD OR GASKET--
REMOVE AND REPLACE

REMOVE
1. Drain cooling system and remove alr cleaner.

2. Disconnect accelerator pedal rod at bell crank
on manifold and fuef and vacuum lines et carburetor.

3. Disconnect exhaust pipe at manifold flangs, then
remove manifold bolts and ¢lamps and remove mant-
folds and carburstor as an assembly.

4. Remove fuel and vacuum line retaining clip
from water outlet and disconnect wire hammess from
temperature sending unit and coll, leaving harness
clear of clips on rocker arm cover.

5. Disconnect radiator hose at water outlet hous-
ing and battery ground strap at cylinder head.

8. Disconnect wires and remove spark plugs. Dis-
connect c¢oil to distributor primary wire lead at
¢oil and remove coil.

7. Remove rocker arm cover. Back off rocker
arm nuts, pivot rocker arms to clear push rods
and remove push rods.

8. Remove the cylinder head bolts, cylinder head
and gasket. Place cylinder head on two blocks of
wood te prevent damage.

Fig. 6=21 Testing Leak-Down Rate

Fig, 6=22 Installing Heod Gasket

REFLACE

1. Placs a new cylinder head gasket in position
over dowel pins in cylinder block (Fig. 6-22).

2. Carefully guide cylinder head into place over
dowel pins and gasket (Fig. 6-23).

8. Coat threads of cylinder head bolts with scaling
compound, install and run them down to the block.

4. Tighten the cylinder head a little at g time with
a torque wrench. Tighten center bolts and then end
boits. The final torgue should be 85% 5 ft. lbs.

5. Install valve push rods down through openings
in the cylinder head and seat them in lifter sockets.

B. Install rocker arms, balls and nuts and tighten
rocker arm nuts until all push rod play is {aken
up (Fig. 6~15).

7. Install thermostat housing, thermostat and water
outlet using new gaskets and conpect radiator hose.

" 8. Install temparature sending switch and tighten
to 15-20 fit. 1bs.

9. Clean =all spark plugs with abrasive -type
cleaner, inspect for damage and set the gap at
.035"* using a wire gauge.

Fig. 6~23 Installing Cylinder Head
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10, Install coil, then connect temperature sending
unit and coil primary wires, and connect battery
ground cable at cylinder head.

11. Clean manifold gasket surfaces and install
new gasket over manifold studs. Position manifold
and slide it into place over the studs, making surs
it seats against the gasket. Install bolts and clamps
and tighten as shown in Fig. 6-24.

12. Connect throttle linkage and adjust as shown
in Section 6B.

13. Connect fuel and vacuum lines tc carburetor
and install lines In clip at water outlst.

14. Fill cooling system and check for leaks.

15. With lifter on base circle of camshait, tighten
rocker arm nut until valve train play is removed.
Tighten nuts one more turn.

16. Install spark plugs and tighten to 20-25 lb. ft.

17. Install rocker arm cover and position wiring
harness in clips on cover.

18. Clean and install air eleaner.
ROCKER ARM STUDS—REMOVE AND REPLACE

Rocker arm studs that have damaged threads
may be replaced with standard studs. If the studs
are loose in the head, oversize studs, available in
003"’ oversize, may be installed after reaming the
holes with tool J~5715 for .003" oversize.

REMOVE
1. Remave rocker arm cover.

2. Hemove rocker arm.

3. File two slots 3/32’’ to 1/8" deep on apposite
sides of rocker arm stud (Fig. 6-25). Bottom of
glota should be 1/2' from top of stud hole (Fig. 6-25).

4. Place washer J-6392-3 at bottom of rocker
arm gtud (Fig, 8-28).

{15-20 FT. LBS )

Fig. 6-24 Manifold Atteching Points

Fig. 6=25 Slots for Removing Racker Arm Stud

5. Position rocker arm stud remover J-6332-1 on
stud and tighten screws securely with 5/32' allen
wrench.

6. Place spacer J-6392-2 over stud remover
J-6392-1 {Fig. 6-26).

Fig, 4=26 Tool Installation for Removing Rocker Arm Stud
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7. Thread 7/8’ standard nut on stud remaver
and turn nut until stud is out of cylinder head
(Fig. 6-26).

8. Ream rocker arm stud hole if oversize stud
is to be used (Fig. 6-27).

REPLACE

1. Coal press-{it area of stud with hypold axle
lubrieant.

2. Install new stud, using tool J-6880. Tool should
hottom on head {Fig. 6-28).

3. Install push rod and rocker arm.

4, Remove spark plug f{rom ecylinder of valve
train heing serviced.

5. With lifter on base circle of camshaft tighten
rocker arm nut until all valve train play is re-
moved. Tighten nut one additlonal turn.

6. Install spark plug.

7. Install rocker arm cover.

Fig. é=27 Reaming Rotker Arm Stud Hole

Fig. 6=28 Installing New Rocker Arm Stud

CYLINDER HEAD AND VALVES—RECONDITION

The condition of the cylinder head and wvalve
mechanism, significantly determines the power, per-
formance and economy of a valve-in-head engine.
Extreme care should be exercised when conditioning
the cylinder head and valves to maintain correct
valve stem—to=-guide clearance, correcily ground
valves, valve seats of correct width and correct
valve adjustment

DISASSEMBLE

1. Remove the cylinder head and gagket as pre-
viously deseribed. Placecylinderhead on fwo blocks
of wood to prevent damage.

2. Remove rocker arm nuts, ball seats and

rocker arms.

3. Using tool J-8062, compress the valve aprings
and remove valve keys. Remove gpring caps, spring
geats, oll seals, springs and spring dampers (Fig.
8-29),

4. Remove valvee from bottom of cylinder head
and place them in a rack in their proper sequence
so they can be assembled in their original pogitions.
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Fig. 6~29 Upper Valve Train Parts

5. Remove water outlet and thermostat, then re-
move thermostat housing.

CLEAN AND INSFECT

1. Clean all carbon frora combustion chambers
and valve ports.

2. Thoroughly clean the valve guides using tool
J-8101 (Fig. 6-30).

3. Clean all carbon and sludge from push rods
and recker arms.

4. Clean valve stems and heads oo & buffing
wheel.

5. Clean carbon depogits from head gasket mating
surfaces.

8. Wash all parts in cleaning solvent and dry
them thoroughly.

7. Inspect the cylinder head for c¢racks in the
exhaust ports, combustion chambers, or external
eracks to the water chamber.

8. Inspect the valves for burned heads, cracked
faces or damaged stems.

Fig. 630 Claaning Valve Guide Bore

Figs 6~31 Reaming Valve Guide Bore
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9. Check fit of valve stems in their respective
bores.

NOTE: Excessive valve sitem (o bore cleavance
will cause lack of powey, vough idling and noisy
valves, and may cause valve breakage. Insuffi-
cient cleavance wiil vesull in noisy and sticky
Junctioning of the valve and distuyb engine smooth-
ness of opervation. Intoke valve siem-to-bove cleay-
ance Should be 0017’ fo 003" while exhaust siem
cleavence should be ,002" to .004". By wusing a
micrvometey and a suitable telescape hole gauge,
check the diameley of the valve slem in thyee
places; top, center and botiom. Insert lelescope
hole gauge in valve guide bove, measuving at the
centev. Sublvact highest veading of valve stem
diameler from uvalve guide boyre centev diametsy
ta obtain valve to valve gdde cleavance, If cleay-
ance is not within limits, use next ovevsize valve
and veam bove lo fii using suftable veamey ofiool
J-7049 (Fig, 6-31),

10. Cheek valve spring temsion with suitable
taster (Fig. 6-32).

NOTE: Springs should be compressed to 1-21/32"
at which height it should check 84-92 pounds.
Weak springs affect pawer and economy and should
be veplaced if below 70 pounds.

11. Cheek valve lifters for free fit in block. The
end that contacts the camshaft should be smooth.
If this surface is worn or rough, the lifter should
be replaced.

VALVE GUIDE BORE -~ RECONDITION

Valves with .003" oversize stems are available
for inlet and exhaust valves. Use the 3/8'’ diameter
reamer sizes, which are: J-8814, Standard and
J=-5830-1, .003" OQversize.

VALVES AND SEATS—RECONDITION

1. Reface valves and seats as follows:

Valves should be ground on a special bench grinder
designed specifically for this purpose and buill by
a reputable manufacturer. Valve seatg ghould be
ground with reputable power grinding equipment
having stones of the correct seat angle and a suitable
pilot which pilots in the valve stemn guide, To ensure
positive sealing of the valve face to its seat, the
grinding stones should be carefully refaced before
any grinding is done.

Intzke and exhaust valve sgeat angle is 46°. Intake
and exhaust valve face angle is 45°. This will provide
hairline coniact between valve and seat to provide
positive sealing and reduce build-up of deposiis on
seating surfzces (Fig. 8-33).

Fig. 6=32 Checking Yalve Spring Tension

DO NOT USE REFACING EQUIPMENT EXCES-
SIVELY; only enough maierial should be vemoved
to lrue wp suvjuces and vemove pits. The valve
head will vun hotier os iis thickness is diminished;
thevefore, if wvalve jfuce cannot be cleaned up
without gvinding to point wheve oulside diameiey
of valve has a sharp edge, the valve should be
yveplaced, Whenevey it is necegssary lo replace a
valve, the new valve should be of the same stem
diameley as the valve yemoved (unless the valve
guide is veamed to provide proper fit),

A—SEAT WIDTH

B—FACE ANGLE

C—SEAT ANGLE

D—VALVE FACE c

,,.
|
@
P

Fig. 6=33 Valve Seaf and Face Angles
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Width of exhaust valve seats should be 1/16’" to
3/82”. Intake valve seats should be 1/32" to 1/16”
wide. If seat width is excessive, it should be
narrowed by grinding with a flat stone. This is
the only method that should be used to narrow the
geat.

2. Check concentricity of valve seat and valve
guide, Concentricity of valve seat and valve gulde
can be checked by using a suitable dial indicator
or prussian blue. When using a dial indicator,
total runout should not exeeed .002''.

When prussian blue is used, a light coat should
be applied to the face of the valve only and the valve
rotated in its seat. If blue appears zll the way
around the valve seat, the valve seat and the valve
guide are concentric with one another.

3. Check concentricity of valve stem and face of
valve. After cleaning prussian blue from valve and
seat, lightly coat valve seat with prussian biue again
and rotate valve in guide. If blue appears all the
way around the valve, the valve stem and valve
face are concentric with one ancther.

NQTE: Both tesis in steps 2 and 3 are necessarvy
to insure proper valve seating,

IMPORTANT: If it is necessary to grind and pit
Sfrom vockey avm end of valve stem, feed end
squayely against grinding wheel. Only the exiveme
end of the valve stem is havdened to vesisi wear,
Do not grind end excessively.

ASSEMBLE

1. Starting with No. 1 cylinder, place the exhaust
valve in the port and place the valve spring and cap
in position. Place spring and rotator on exhaust
valves. Then using suitable spring compressor,
compress the spring and install the 0il seal and
valve keys. See that the seal is flat and not twisted
in the valve stem groove and that the keys seat
praperly in the valve stem groove (Fig. 6-29).

NOTE: Place valve springs in position with the
closed coil end toward the cylindey head,

2. Assemble the remazaining valves, valve springs,
shields, spring caps, 0il sgeals and valve locks in
the cylinder head. Check seals by piacing a vacuum
cup over valve stem and cap, squseeze vacuum cup
ta make surs no oil laaks past oil seal.

3. Install cylinder head as previocusly described.
VALVE SPRING INSTALLED HEIGHT

Check the installed height of the valve springs,
uging 2 narrow, thin scale tn measure from the top

of the shim, or spring seat, in the head to the top
of the valve spring shield. If this is found in excess

Fig. 6=34 Checking Valve Spring Installed Height

of 1-23/32’, install a valve gpring seat shim ap-
proximately 1/16’ thick above the spring seating
surface in the head, At no time ghould the apring
be shimmed to give an installed height of less than
1-21/33" (Fig. 6-34).

HARMONIC BALANCER—REMOVE AND REPLACE
REMOVE

1. Drain radiator and discoonect radiator hoses
at radiator.

Fig. é~35 Remaving Harmonic Balancer
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2. Remove fan and water pump puliey.
3. Remove radiator core and fan belt.

4, Install tool J-6978 to balancer and turn puller
serew to remove balancer (Fig. 6-35), Then remove
tool from balancer.

REPLACE

1. Coat front cover oil seal contaet area of bal-
ancer with engine oil.

2, Attach balancer installer tool J-8782 (Fig.
8-41) to balancer (Fig. 6-37)

3, Position balancer on crankshaft and drive into
position until it bottoms against crankshaft gear.
Remove installer tool {Fig. 6-37).

4. Tnstall water pump pulley, fan and fan belt and
adjust belt tension.

5. Install radiator core and connect radiator
hoses.

o DRIVER Cw

Fig. 6=36 Hammonie Balancer Installer

Fig. 6«37 Installing Harmenic Balancer
6. Fill cooling system and check for leaks.
TIMING GEAR COVER—REMOVE AND REPLACE
REMOVE

1. Remove harmonic balancer as previously
described.

2. Loosen o0il pan bolits and let o0il pan rest
againet front crossmember.

3. Remove timing gear cover attaching screws
and remove cover and gasket.

OIL SEAL - REPLACE

{Seal can also be replaced with timing gear
cover installed.)

1. After removing harmonic balancer, pry seal
out of timing gear cover with a large screwdriver.

2. Ingtall new lip seal with lip toward Inside of
cover and drive it into position with tool J-5154
(Fig. 6-38).

OIL NCZZLE ~ REPLACE
1. Remove nozzle with pliers (Fig. (-39).

2. Drive new nozzle in place using a suitable
licht plastic or rubber hammer.

REPLACE
1. Clean gasket surfaces on black and cover.

2. Install centering tool J-21742 over end of
crankshaft.

3. Coat the gasket with lighi grease and stick
a new cover gasket in pogition on block with light
grease.
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15154

Fig. é=38 Installing Timing Cover Oil Seal

4. Install cover over centering tool (Fig. 6-40)
and install cover screws. Torque screws to 6 to 8
it. Ibs. Remove centering tool.

NOTE: It is impoviant that centeving gauge be
used io align covey, so that haymonic balancey
installation will not damage seal, and to position
seal to seal evenly avound balancer hub suvface.

5. Move oil pan into position and tighten hoits.

6. Install
described.

harmonic balancer as previously

CAMSHAFT—REMOVE AND REPLACE

REMOVE

1. Drain crankcase and radiator.

Fig. 6~39 Removing Timing Gear Oil Nozzle

Fig. 6=40 Installing Timing Gear Cover

2. Remove radiator as described under ‘“Engine
GCooling,"” In Section 8-A.

3. Remove fan and water pump pulley.

4. Remove grilie assembly. Ses FRONT END SEEET
METAL, Section 10.

5. Remove valve cover and gasket, loosen valve
rocker arm nuts and plvet rocker arms clear of
push rods.

6. Remove. distributor, fuel pump and spark plugs.

7. Remove coil, push rod covers and gasket. Re-
move push rod and valva lifters. Remove spark
plugs.

8. Remove harmonic balancer using tool J-6978.
I,oosen oil pan bolts and allow oil pan to drop away
from timing gear cover. Remove timing gear cover.

Fig. 6-41 Removing Camshaft Thrust Plate Screws
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9. Remove the two camshaft thrust plate screws
by working through holes in the camshaft gear {Fig.
6-41).

10. Remove the camshaft and gear assembly by
pulling it out through the fromt of the block.

NOTE: Suppoyt shaft carefidly when vemoving so
as not to damage camshaft bearings,

DISASSEMELE

1. If the gear must be removed from the shaft,
uge press plate J-8547 inside J-6407-2 on press.

2. Place tools on table of a press. Place the cam-
shaft through the opening in the tools. Press shaft
out of gear using socket or other suitable tool
{Fig. 6-42),

CAUTION: Thrust plate must be so positioned
that woodruff key in shajt does not damage il
when the shaft 15 pressed ouf of gear.

ASSEMBLE

To assemble camshaft gear, thrust plate and
gear spacer ring to camshaft, proceed as follows:

i. Firmly support shaft at back of frant journal
in an arbor press wsing presg plates J-9i58 in
J-5407-2,

2, Place gear spacer ring and thrust plate over
end of shaft, and install woodruff key in shaft keyway.

3. Install camshaft gear and press it onto the
shaft until it bottoms against the gear spacer ring.
Use a socket or ofher suitable tool. The end clear-
ance of the thrust plate should be .001' to .005’"
(Flg. 6-43). I less than .001”, the spacer ring
should be replaced. If more than .005'’, the thrust
plate should be replaced.

REPLACE

1. Install the camshaft agsembly in the engine
block, being careful not to damage bearings or cams.

2. Turn crankshaft and camshaft so that the valve
timing marks on the gear teeth will line up. Push
camshaft into posftion. Install camshaft thrust plate
to block screws and tighten 5-8 ft. lbs.

3. Check camshaft and crankshaft gear runout
with a dial indicator (Fig. 6-44). The camshaft gear
runout should not exeeed .004°' and the crankshaft
gear runout should not exceed .003.

4. If gear runout is excessive, the gear will have
to be removed and any burrs cleaned from the
shaft ‘or the gear replaced.

Fig. 6-42 Removing Camshaft Timing Gear

5. Check the backlash between the timing gear
teeth with a dial indicator (Fig. 6-45). The backlash
ghould not be less than .004'' nor more than .006.

6. Instali timing gear cover and gasket. Move oil
pan up into position and tighten ofl pan bolts.

7. Install harmonic balancer, using harmonic bal-
ancer installer teol J-8792.

8. Line up keyway in balancer with key on crank~
shaft and drive balancer onto shaft until it bottoms
against crankshaft gear, using tool J-5590.

Fig. 6~43 (nstalling Camshaft Timing Geer
ond Checking Thrust Plate End Clearancs
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Fig. 6-44 Checking Camshaft Gear Runout

9. Ingtall valve lifters and push rods. Inatall
gide cover with a new gasket. Attach coil and
wires. Then install distributor as follows:

Fig. 6~45 Checking Camshoft Gear Backlash

‘Turn crankshaft to firing position of number one
cylinder (number one exhaust and intake valve lifters
both on base circle of camshaft and timing mark
on harmonic balancer indexed with top dead cenfer
mark oh timing pad). Position new distributer to
black gasket on black.

Install distributor so that vacuum dlaphragm facas
the front of the engine and rotor arm points toward
number on cylinder spark plug contact. It will also
be necessary to turn oil pump drive shaft so it will
index with distributor shaft.

10. Install fuel pump.

11. Pivot rocker arms over push rods. With
lifters on base circle of camshaft, tighten rocker
arm nput until all valve train play is removed.
Tighten nut one additional turn.

12. Install spark plugs.

13. Add ofl to engine. Install water pump pullay
and fan belt and adjust using tension gauge.

14. Install the radiator as described under‘<Engine
Cooling,”’ in Section 6A and fill cooling aystem.

15. Installgrille agsembly. See FRONT END SHEET
METAL, Section 10.

16. Add cooling solution to radiator, start engine
and check for leaks,

17. Check and adjust timing.
CAMSHAFT BEARINGS—REMQVE AND REPLACE
REMOVE

Camshaft bearings can be replaced while the
engine 1& disassembled for overhaul, or without

complete disassembly of the engine after camshaft
and flywheel have been removed.

1. With camshaft and flywheel removed, drive
out expznsion plug from rear cam bearing by
driving from insaide.

2. Use Taol J-21473-1 to drive out front bear-
ing toward rear and rear bearing toward front.

3. Install extension J-21054 on installer J-21473-1
and drive center two kearings out toward rear
{Fig. 6-48).

REPLACE
1. Install each new bearing on tool.

2. Install
procedure.

bearings reveraging removal
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Fig. 6~4é Removing Center Camshaft Bearings

NOTE: The froni becving wmust be dviven ap~
proximately 1/8' behind front of cylindey block
to uncovey oil hole lo iiming geav oil nozzle.
Align beaving oiling holes wiith block oiling holes
and install new expansion plug.

OlL PAN—-REMOVE AND REPLACE

REMOVE

1. Drain cooling system and crankcase and re-
move engine and transmission as an gssembply irom
vehicle. (See “ENGINE - REMOVE AND INSTALL”’).

2. Remove ¢il pan bolts, oil pan, oil pan gaskets
and end seals.

REPLACE
1. Thoroughly clean all gasket sealing surfaces.
2. Install rear seal in rear main bearing cap.

3. Install front seal on timing gear cover press-
ing tips into holes provided in cover.

4. Install side gaskets on cylinder block using
grease as a retainer. (Side gasket tabs Index into
notches of front seal -- Fig. 6-47).

§. Install oil pan.
NOTE: Scyews info liming gear covey should be
installed last, They aye finstalled at an angle

and holes {fine wp aflev vest of pan bolls are
snugged v,

6. Install engine and transmission assembly in
vehicle. {See ‘‘ENGINE - REMOVE AND INSTALL'’).

Oft PUMP--REMQVE AND REPLACE

1. Drain oil and remave ©il pan as previocusly
outlined.

Fig. =47 Qil Pan Gaskets

2. Remove two flange mounting bolts and nut
from elongated number & main bearing cap bolt
and remove pump and screen as an assembly (Fig.
§-48).

3. Remove 4 cover attaching screws, cover, gas-
ket, idler gear and drive gear and shaft (Fig. 6-48).

4. Remove pressure regulator valve and valve
parts.

5. Wash all parts in cleaning solvent and dry
using compressed air. :

CAUTION: Do not disturb oil pickup pipe on
screen av body, This pipe is located of assembly,

Fig. 6~48 Oil Pump Installed
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PUMP PICKUP

FICKUR
DRIVE GEAR SCREEM
AND SHAFT ASSEMBLY
N PRESSURE
(DLER REGULATOR.
GEAR VALVE
' PRESSURE
0.. COVER REGULATOR
SPRING
SPRING
L RETAINER

W

Fig. 6-49 Oil Pump ~ Exploded View

INSPECT

Should any of the following conditiong be found
during inspectlon operations, the pump assembly
should be replaced.

1. Inspect pump body for cracks or excessive
wear.

2. Inspect oil pump gears for excessive wear
or damage.

3. Check shaft for looseness in the housing.

4. Check inside of cover for wear that would
permit oil to leak past the ends of gears.

5. Check the cil pick-up screen for damage to
screen, or relief grommet.

6. Check pressure regulator valve plunger for
fit in body.

REPLACE
1. Place drive gear and shaft in pump body.

2. Install idler gear so that smocoth side of gear
will be toward the cover.

3. Install a new gasket to assure correct end
clearance of the gears.

4, Install eover and attaching screws. Tighten
serews 5 to 8 1w ft. torgue and check to see that
ghaft turns freely.

5. Install regulator valve plunger, spring, retainer
and pin and install oil line to pump body laosely.

6. Align oil pump drive shaft slot to match with
distributor tang, then install oil pump to block
pogitioning flange over distributor lower bushing.
Use no pasket. Tighten bolts 15 +5 1b. ft.

NOTE: Oil pump showld slide easily into place.
If not, vemove and relocate slot ov locaie other
problem,

7. Install ofl pan using new paskets and seals
as outlined under Oil Pan Installation.

REAR MAIN BEARING OIL SEAL—
REMOVE AND REPLACE

The rear main bearing oil seal {Fig. 6-50) can be
removed (both halves) without removal of the crank-
shaft.

NOTE: Always veplace uppev and lowey seogl as
a ungl,

1. Drain coolant system and crankcase and re-
move engine from vehicle. (See “ENGINE - REMOVE
AND INSTALL’’).

2. Remove iransmission, clutch (SM), and atarter
from engine, install engine on suilzble stand and
remove oil pan.

3. Remove rear bearing cap.

4. Remove oil seal from groove, prying from
bottom, using a small screwdriver.

NOTE: Always clean cvankshaft suvface before
installing a new seal.

UPPER

Fig. 6-30 Rear Main Baaring Qil Seal
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5. Insert a new seal well lubricated with engine
oil in bearing cap groove (keep il off of parting
Une surface, this surface is treated with glue)
gradually push with a2 hammer handle until seal
is rolled inio place.

6, To replace the upper half of the seal, use a
small hammer and brass pin punch to tap one end
of oil seal (¥Fig. 6-51) until it protrudes far enough
to be removed with pliers. Push new seal into
place.

7. Install bearing c¢ap and torque bearing cap
bolts 65 + § ft. lbs.

8. Install oil pan.

9. Install engine in vehicle and fill erankcase
and coollng system. {See “ENGINE - REMOVE AND
INSTALL’).

MAIN BEARINGS—REMOVE AND REPLACE

The main bearings are of the precision insert
type and do not utilize shims for adjusiment. If the
clearances are found to be excessive, a new standard
oxr undersize bearing insert, both upper and lower
halves, will be required.

REMOVE

1. Remove engine and transmission assembly
from vehicle. Remove transmission {rom engine
and place engine on suitable stand.

2. Remove oil pan.

3. Remove cap on main bearing requiring re-
placement and remove bearing from shell.

NOTE: I} may be necessary to vemove oil pump
when vemoving number 6 main bearing cap.

4. Install a main bearing shell removing and in-
stalling tool such as KMO-734 in the oil hole 4n
the crankshaft.

NOTE: If such a tool is not available, a coltey
pin may be hent as requived to do the job (Fig,
6-53). )

5. Rotate the crankshaft clockwise as viewed from
front of engine. This will roll upper bearing shell
out of engine.

REPLACE
1. Oil new upper bearing shell and insert plain
{unnotched) end of shell between crankshaft and

indented or noiched side, Rotate the bearing into
place.

2. Install neaw besring shell in bearing cap.

Fig. 6=51 Remowing Oil Sedl

3. Check |Dbearing clearance wusing Plastigage
method as outlined below.

4. Instzll oil pan using new gaskets and seals.

5. Hemove engine from stand.

o

Install transmission to engine.

7. Install engine and transmission assembly in
vehicls.

A

——_

Fig. 6~52 Tool forRemoving Upper Haif of Main Bearing
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PLASTIGAGE METHOD OF DETERMINING
MAIN BEARING CLEARANCE

1. Place a .002’' brass shim between the crank-
ghaft journal and the lower bearing in each bearing
cap next to the one being checked. Tighten all cap
bolts to 65 =5 lbs. ft. This causes the crankshaft
to be forced against the upper bearing and insures
an accurate measurement of the total clearance.

2. Remove the bearing cap of the bearing to be
checked, Wipe the bearing and the jourmal free
of oil.

3. Place a piece of Plastigage, the length of the
bearing (parallel to the crankshaft}, on the journal
or bearing surface (Fig. 6-53). Install the cap and
tighten cap bolts to proper torque.

NOTE: Do not turn cvankshaft with Plastigage in
place.

4. Remove bearing cap and using Plastigage scale
on envelope measure width of compressed Plasti-
gage befure removing it from the bearing or journal
{Fig. 8-54). If the bearing clearance is between
L0005’ and .0025’7, the clearance {5 satisfactory. If
the c¢learance is more than .0025'', replace the
bearing with the next undersize bearing and recheck
clearance. Bearings are avallable in standard size
(001’ and .002"" undersize.

5. Install a new rear main bearing oil seal in the
¢ylinder block and main bearing cap If the rear
main bearing was checked znd/or replaced.

CONNECTING ROD BEARINGS—
REMOVE AND REPLACE

Connecting rod bearing inserts are available in
standard size and undersizes of .001"" and .0027.

Fig. 6~53 Plastigege on Joumnal

Fig. 6-54 Measure Plastigage

These bearings are not shimmed and when clear-
ances become excessive the next undersize bearing
insert should be used. DO NOT FILE ROD OR
ROD CAPS.

REMOVE

1. Remove engine and transmission assembly
from vehicle. Remove transmission clutch (SM)
and starter from engine and place engine on suitable
stand.

2. Remove oil pan.

3. Rotate crankshaft as necessary to bring crank-
pin carrying bearing to be replaced straight to-
ward battom of block.

4. Remaove bearing cap.

5. Install connecting rod bolt guide set J-5239 on
connecting rod bolts. Push piston and rod assembly
up far enough to remove upper bearing.

8. Remove bearings from cap and rod.

7. Inspect crankpin for damage, ocut-of-round and
taper.

REPLACE
1. Reassemble cap and rod with new bearings

and check clearance with Plastigage as outlined
below.
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2, Tnatall oil pan using new gaskets and seals.
3. Remove engine from siand.

4. Install transmission on engine.

(2]

. Install transmission and engine assembly in
vehicle.

PLASTIGAGE METHOD OF DETERMINING
CONNECTING ROD BEARING CLEARANCE

1. Remove the cap of the bearing to be checked.
Wipe the bearing and the crankpin free of oil.

2. Place a piece of Plastigage, the length of the
bearing (parallel to the crankshaft), on the crankpin
or bearing surface (Fig., 6-55). Install the cap and
tighten cap bolis to 33 £ 2 1b. it.

NOTE: Do not turn cyankshafi with Plastigage
in place,

3. Remove bearing cap and using Plastigape gcale
on envelope measure width of compressed Plastigage
before remaoving it from the crankpln or bearing
(Fig. 6-58). If the bearing clearance is between
.0005'" and .0D2%’, the clearance is satisfactory.
If the clearance is more than .Q025', replace the
bearing with the next size undersize bearing and
recheck clearance. Bearinge are available in .001%,
and .002"* undersize,

4. Rotate the crankshaft after bearing adjustment
to bs sure bearings are not tight.

6. Check connecting rod end clearance between
connecting rod cap and side of crankpin (Fig. 6-57).
Clearance should be 008" - .,014". If clearance is
more than .014’', replace connecting rod.

Fig. 6~53 Plastigage on Crankpin

Fig. 6=56 Meosure Plastigage

CONNECTING ROD AND PISTON ASSEMBLY—
REMOVE AND REPLACE

REMOVE

1. Remove engine and transmission assembly
from vehicle.

2. Remove transmission, clutch (SM) and starter
from engine and place engine on suitable stand.

3. Remove rocker arm cover,

4. Loogen rocker arm nuts, rotate rocker arms
and remove push rods.

Fig. 6=57 Checking Connecting Rod Side Clearance
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5. Remove coil and push rod covers.
8. Remove valve lifters.

7. Disconnect fuel line and vacuum line at
carburetor,

8. Remove cylinder head, intake and exhaust
manifolds as an assembly. Remove spark plugs.

8. Remove vil pan.

10. Check connecting rod and piston for cylindér
number identification and if necessary, mark them.

11. Remove bezring cap and install connecting
rod bolt guide set J-3239.

12. Carefully remove connecting rod and piston
assembly by pushing out with knurled handle of
long puide.

CONNECTING ROD AND PISTON
DISASSEMBLE

NOTE: Use cave at all timas when handling and
sevvicing connecling rods and pistons. To pre-

Fig. 6«58 Removing Piston Pin

vent possible damage to these units, do not clamp
vod ov piston In vise since they may hecome dis-
torted. Do nat allow pisions to stvike against one
another, againsi havd objects oy bench suvfaces,
since distovtion of piston confouy ov nichs in ihe
soft aluminum matevial may vesult,

1. Remove pigton rings using suitable piston
ring remaver.

2. Tnstall pilot of piston pin removing and in-
stalling tool J-9510 on piston pin.

d. Install piston and commecting rod assembly on
support and place assembly in an arbor press (Fig.
6-58). Press pin out of connecting rod.

4. Remove assembly from presd and remove
piston pin from support and remove tool frora
piston and rod.

CONNECTING ROD AND PISTON -~
CLEAXN AND INSPECT

1. Clean carbon, vamish, and gum from piston
gurfaces, including underside of piston head. Clean
ring grooves, and oil holes in oil ring groove,
uzing suitable cleaning tools and solvent.

2. Clean piston pin, rod, cap, bolts and nuts in
suitable solvent. Reinstall cap on connecting rod
to assure against subsequent mixing of caps and
connecting rods.

3. Carefully examine piston for rough or scored
bearing surfaces; cracks in skirt or head; cracked,
broken, or worn ring lands; and scored, galled,
or worn piston bosses. Damaged or faulty pistons
should he replaced.

4. Inspect piston ﬁin for scoring, roughness, or
uneven wear and proper fit.

PISTON PIN-FIT

Piston pins are a matched fit to the piston and
are not azvallable separately., Piston pins will not
become loose enough to cauge a knock or tapping
until after very high mileage and in such cases a
new piston and pin assembly should be installad.
Pistons and pins are serviced as assemblies.
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o

Fig, 6=59 Checking Piston Pin Fit

The piston pin fit in piston s .0003”’ to .0005"?
loose with pin and bosses clean and dry, ’

NOTE: Pisiton and pin wmust be of voom lempey-
otuve when checking fit and pin must be able io
fatl from pision by ifts own weighl (Fig, 6-64).

5. Inspect bearing shells to see that they ave
serviceable. Fit of bearings should be checked
when engine is being assembled.

CYLINDER BORES-INSPECT

Inspect cylinder bores for out-of-round or ex-
cessive tiapper, with an 2ceurate eylinder gauge
J-8087 or comparable, at top, middle and bottom
of bore. {Fig. §-60). Measure eylinder bore paraliel
and at right angles to the centerline of the engine
to determine ouf-of-round. Variation in measure

Fig, 660 Checking for Gut-Of-Round and Taper

"
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Fig. 6~61 Nermal Cylinder Wear Patfern

irom top to bottom of cylinder indicates the taper
in the cylinder. Fig. 6-61 illustrates area in ¢y~
linder where normal wear oceurs. If dimension A"
is larger than dimension ‘B’ by .007", it indcates
the neccessity of cylinder boring and installing new
rings and pistons. Cylinder bores can be measured
by setting the cylinder gauge dial at zero in the
cylinder at the point of desired measurement. Lock
dial indicator at zero before removing from cylinder,
and measure across the gauge contact points with
outside micrometer, with the gauge at the same zero
sctting when removed from the eylinder (Fig. 6-62).

Fine vertical scratches made by ring ends will

not cause excessive o0il consumption, therefore,
hening to remove ig unnecessary.

HONING OR BORING

I a piston in excess of .005" cversize isto
be installed, the cylinder should be bored, rather
than honed, to effect a2 true bore.

Fig. 6=-62 Measuring Cylinder Gauge
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SMALLER THAN
CYLINDER BORE

Fig. 6-63 Pistan Sizing Polnts

When honing to eliminate the possibility of honing
taper into the cylinder when installing .005’’ over-
size; full strokes of the hone in cylindar should bhe
made In addition to checking measurement at top,
middle and bottom of hore repeatedly.

When baring, always be sure the crankshaft 13 out
of the way of the boring cutter when boring each
cylinder. Crankshaft bearings and other internal
parts must be covered or taped to protect them
duripg boring or honing operation. When taking
the final cut with 2 baring bar, leave .001’’ on the
diameter for finizh honing to give the required pisten
to cylinder clearance specifications.

NOTE: Honing ov boving opevaiion musi be done
vwndey close supevvision so that specified cleavance

Fig. 6~64 Measuring Piston

between pistons, vings, and cylindey boves is
maintained,

By measuring the piston to be installed at the
sizing points (Flg. 6-63) and adding the tmean of
the clearance specifieation, the finish hone cylinder
measurement can be determined., It is important
that both the block and piston be measured at
normal room temperature, 80° - 90°F.

After final honing and before the piston is checked
for fit; each cylinder bore must bhe thoroughly
cleaned. Use soapy water solution and wipe dry
to remove all traces of abrasive. I all traces of
abrasive are not removed, rapld wear of new rings
and piston will result.

Intermixing different size pistons has no effect
on engine balance as all Pontiac pistons from stan-
dard size, up to .030’’ oversiza, weigh exactly the
game. Pontiac does not recommend boring beyond
.010"7 during warranty period so that if necessary,
engine can ke serviced at high mileage without
cylinder block replacement.

PISTON ~ FIT AND REPLACE

Pistons should be fitted in the hores by actuaily
measuring the fit. Clearance between the piston
and the cylinder bore should be .0005" to .0G11%.

If ecylinder bores have been reconditioned, or if
pistons are being replaced, reconditioning of bores
and fitting of pistons should be closely coordinated.

If bore has been honed, it should be washed
thoroughly with hot, scapy water and a stiff bristle
brush.

Using a cylinder checking gauge, measure the
cylinder bare crosswise of the block to find the
smallest diameter. Record the smallest diameter
of each bore.

NOTE: When measuving cylinder bores and
Distons, it is veyy impovtant that the block and
Plstons be ni room lempevatuve. If any ov all of
the paris ave hotlev ov coldey than normal voom
fempevatura, improper filting will result.

Measure the piston skirt perpendicular to the
piston pin boss (piston pin removed) and at the
sizing point indicated in Fig. 6~84.

Make sure the micrometer is in full contact.

As the pistons are messured they should be
marked for size identificaton and the measurse-
menis recorded.
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If there is excessive clearance between a cyl-
inder bore and the piston which was installed in
that bore, a new piston should be used.

New pistons are serviced in standard size and
.005?, 010", .020"" and .030"” oversize.

NOTE: Since these ave nomingl ov basic sizes,
it Is impoviant that new pistons be measuved io
ensuve propey fit. All new pistons ave sevviced
with selectively fitted pision pins,

Aifter all measurements have been made, match
the new pistons with the cylinders where they will
fit with proper clearance. Honing of cylinder bore
may be necessary to effect a2 proper fit. When
properly mated, mark the pistons with the cylindsr
numbers they fit so they will not become mixed.

CONNECTING ROD TO PISTON -~ ASSEMBLE

There 1s a notch cast in the top of all piston
heads to facilitate proper instaliation. The piston
assemblies should always be installed with the notch
toward the front of the engine.

1. Lubricate piston pin holes in piston and
connecting rod lightly with graphite lubricant.

2, Position connecting rod in its respective piston
so that flange or heavy side of rod at bearing end
will be toward front of engine (cast slot in piston

top).

3. Install piston pin on instalier and pilot spring
and pilot in support (Fig. 6-65). Use piston pin
removing and installing tool 1-9510.

4. Install piston and rod on support, indexing
pllot through piston and rod.

5., Place support on arbor press, start pin info
postion and press on installer untit pin pilot
bottoms.

6. Remocve installer and support assembly from
piston and econnecting rod assembly.

7. Check piston pin for freedom of mavement
in piston bore.

PISTON RINGS - REPLACE
1. Remove connecting rod and piston assembly

(See “CONNECTING ROD AND PISTON ASSEMBLY -
REMOVE AND REPLACE" in this section).

2. Clean carbon, varnish, and gum from piston
surfaces, including underaide of piston head. Clean
ring grooves, and oil holes in oil ring groove, using
suitable cleaning tools and sclvent.

3. Carefully examine piston for rough or scored
bearing surfaces; cracks in skirt or head; cracked,
broken, or worn ring lands; scored, galled, or
wornpiston bosses. Damaged or faulty pistons should
be replaced.

4, Inspect bearing shells to see that they are
serviceabla. Fit of bearings should be checked
when engine is being assembled.

5. Inspeet c¢ylinder bores for out-of-round or
excessive taper, If bores show excessive out-of=-
round or taper, or If cylinder walls are badly
seored, seratched or worn beyond specified limits,
the cylinder block should be rebored and new pistons
and rings installed.

PISTON RINGS - INSTALL

Two compression rings and one 3-piece oil control
ring, all above the piston pin, are used on pistons
for both standard and premium fuel sangines. The
top compression rings are taper faced and also have
either a step or a chamfer on thae inside diameter
of the top slde. The top compression ring is chrome
plated. The lower compression ring may hava a step.

Always install compression rings with the side
marked with letters “GM?’ toward the top of the
piston.

New vrings are 8serviced‘*for the standard size
pistans, amnd for .0058"°, .0107’, .020", and .030"
oversize pistons. When selecting rings be sure
they match the size of the piston on which they
are to be installed, i.e. standard rings for standard
pistons, .010” oversize rings for .010’’ oversize

REMOVER AND
INSTALLER

SPRING
PILOT SUPPORT

Fig. &=65 Pistan Pin Replacement
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Fig. 6=6& Chacking Ring Gap

pistons, ete. Ring gap and side clearanca should be
checked while insgtalling rings as follows:

1. Check pistons to see that ring grooves and
oil return holes have been properly cleaned.

2. Place ring down at the bottom of the ring
traveled part of the cylinder bore in which it will
be used. Square ring in hore by pushing it into
position with head of piston.

3. Measure gap betwaen ends of ring with feeler
gauge (Fig. 6-66). Gaps should be as follows:

,010°" - 020"
010" - .020"
015" - .055”"

Upper Compression Ring . . . . .
Lower Compression Ring. ... .
Oﬂ.Ring‘-o.--..-.....-.

Incorrect ring gap indicates that wrong size rings
are being used. If rings are selected according to
the size of the bore (standard .009’’, oversize, ete.
they should have the proper gap. It should not be
necessary to alter ring gap by filing,

4. Install rings on pistan, using suitable ring in-
stalling tool, sueh as J-7135, to prevent breakage
or fracture of rings, or damage to pistons.

6. Measure side clearance of rings in ring groove
{Fig. 6~67) a8 each ring 18 Installed. Clearance with
new pistons and rings should be as follows:

Upper Compression Ring ... ,0015" - .0030"
Lower Compression Ring . . . .0015" - .0035"
0005’ « 0055

Qil Control Ring . .+ .+ s ..

If side clearance is excessive, piston should
be replaced,

CONNECTING ROD AND PISTON ASSEMBLY-—
REPLACE

1. Install connecting rvod bolt guide set J-5239
on connecting rod bolts (Fig. 6-68).

2. Using a suitable piston ring compressor insert
rod and piston assembly into cylinder so that notch
in top of piston is facing front of engine (Fig. 6-69).

3. From beneath engine, pull connecting rod with
bearing into place against erankpin.

4, Remove guide set J-5230 and install bearing
cap with oil groove facing camshaft. Tighten cap
nuts to 33+ 2 1b. it

5. Install oil pan.

6. Install cylinder head, intake and exhaust mani-
fold as an agsembly.

7. Connect fuel line and vacuum line to

carburstor.
8. Install valve lifters.

9. Install coll and push rod covers.

Fig. 6-67 Checking Side Clearance

Fig. 6=68 Guide Tool J=523% Installed
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10. Tnstall push rods, move rocker arms inwQ
position and tighten rocker arm nuts.

11. Remove engine from stand.

12. Insiall transmission, clutch (SM) and starter
to engine and install complete assembly in vehicle.

13. With lifter on base circle of camshaft, tighten
rocker arm nut until all valve train play is removed.
Tighten mut one additional turn.

14. Install spark plugs.

15. Install rocker arm cover.
CRANKSHAFT—REMOVE AND REPLACE
REMOVE

1. Remove engine and transmission as an as-
sembly from vehicle.

2. Remove transmission, clutch {EM) and starter
irom engine.

3. Mount engine on suitable stand.

4. Remove spark plugs.

5. Remove fan and fan pulley.

6. Remove harmonic balancar using tool J-6878.
7. Remove o¢il pan and oil pump assembly.

8. Remove timing gear cover.

9. Remove crankshaft timing gear with tool J-6878
(Fig. 6-70).

10. Removs camnecting rod bearing caps with
bearings and identify each for reinstallation.

il. Push connecting rod and piston assemblies
awzy from crankshaft.

12. Remove main bearing caps with bearings and
identify for reinstallation.

13. Remove crankshaft.

REPLACE

1. With upper bearings installed position crank-
shaft in block.

2. Install main bearing caps (with lower bearings),
but do not tightem cap bolts.

3. Pull connecting rods (with upper bearings in-
stalled) and pistans into place.

Fig. 6=70 Tool J-6978 installed for
Removing Crankshaft Timing Gear
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4, Install rod bearing caps (with bearings), but
do not tighten nuts.

5. With rubber mallet hit both ends of crank-
shaft to center thrust bearing.

6. Tighten main bearing caps 65 + 5 1b. ft.

7. Tighten connecting rod bearing caps 33+ 2
1b. ft.

8. Install key from old crankshaft keyway in

new crankshaft.

9. Install crankshaft timing gear with installer
tool J-5184 (Fig. 6-71).

IMPORTANT: ALIGN TIMING MARKS ON TIM-
ING GEARS BY ROTATING CRANKSHAFT IF
NECESSARY,

10. Install timing gear ¢over using new seal and
gaskets.

11. Install cil pump assembly and cil pan using
new rear seal in rear main bearing cap and new
front seal on timing gear cover. Press front seal
tips into holes in timing gear cover.

12, Coat front cover ocil seal contact area of
balancer with 0il and drive balancer inta position
using balancer installer tool J-8792.

13. Install fan pulley and fan.
14. Install spark plugs.
15. Remove engine from stand.

18. Attach clutch (SM), transmission and starter
to engina.

17. Install complete assembly in vehicle.

DISTRIBUTOR LOWER BEARING—
REMOVE AND REPLACE

The distributor lower bearing is a bronze bush-
Ing pressed into the lower side of the engine block.
Iis upper inside diamseter pilots the distributor shaft

Fig, =71 lastalling Crankshaft Timing Cear

and the outside diameter extending below the block
pilots the oil pump.

The lower bushing will ordinarily require only
a clearance or wear check during engine overhaul.
When distributor shaft-to-bushing clearance exceeds
.0035’7, the bushing should be replaced as follows
with oil pump and distributor removed.

REMOVE

1. Install tool J-9534 into bushing and using a
glide hammer, remaove the bushing {Fig. 6-72). ---

2. Clean bushing bore in block and check for burrs
or damage.

REPLACE

1. Using tool J-84535 with driver-bolt in driver
handle or other suitable tool, install new bushing
{Fig. 6-73).

FITTED BLOCK ASSEMBLY-REPLACE

Fitted block asgsembly contains pistons, rings,
pins, camshaft bearings, main bearings, oll filter
by-pags valve and distributor lower bearing.

DISASSEMBLE

1. Remove engine and transmission as an aa-
sembly from vehicle.

2. Remove transmission, clutch {(SM) and starter
from engine.

3. Install engine in sultabls stand.
4. Remove ground strap and dipstick.

5. Disconneet spark plug wires and primary
wire at c¢oil.

8. Remove distributor holddown clamp and vacu-
um advance line and remove distributor and base
gasket.

7. Remove spark plugs and coil.

8. Disconnact fuel line at fuel pump and remove
fuel pump.

9. Remove push rod cover, retalning screws,
their gaskets, covers and cover gaskets.

10. Remove oil pressure gsending switeh, oll
filter and oil filter connector.

11. Disconnect fuel
carburetor.

and vacuum lines at

12. Remove tha lines by sliding them from the
retaining clip at the cylinder head water outlet.
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13. Remove generator mounting bolis, generator,
fan belt and generator mounting bracket.

14. Remove fan and water pump pulley.

15. Remove water pump.

16. Remove harmonic balancer with tool J-6978.
17. Remove timing gear cover.

18. Remove crankshaft timing gear with tool
JT-6878 and remove crankshaft key.

13. Remove rocker arm cover.
20. Loosen and rotate rocker arms.

21. Remove push rods and valve lifters and store
in 2 stand and suitable box i{n numerical arder.

22, Remove cylinder head, intake and exhaust
manifolds as an assembly.

23. Remove two camshaft thrust plate screws
through holes in the camshafi gear and remove
camshaft through the front of the block.

24. Remove starter.

25. Remove oil pan,

26. Remove oil pump and dipstick tube.

27. Remove crankshaft,

2B. Remove all comnecting rod and piston as-
semblies and identify each connecting rod according
to cylinder from which it was removed.

29. Hemove conmnecting rods from pistons.

30. Remove old block from stand and mount
new block an stand.

31. Remove new piston and pin assemblies from
new block and identify each according to cylinder
from which it was removed.

This completes disassembly for partial engine
replacement. TUse new pgaskets and pay specigl
attention o torque requirements.

ASSEMELE
1. Assemble old connecting rods toc new piston
and pin assemblies according to cylinders from

which they were removed.

2. Install connecting rod and piston assemblies
in proper cylinders.

3. Install crankshaft.

Fig, 6~72 Removing Distributar Lower Bushing

NOTE: New filted block contains fitted upper
main benyvings and standard lowey main beavings.
I is necessary io check cvankshaft fo beaving
cleavance with Plasligage when installing the
cvankshafi, Replace wmain bearvings with undey-
size beavings if necessary.

4. Install oil pump over distributcr lower bearing
and bolt in place, Tighten 15 £ 5 Ib. ft.

5. Install camshaft with camshaft gear. Attach
thrust plate with serews and tighten to 6-7-1/2 Ib. ft.

B. Install crankshait key and ingtall crankshaft
timing gear with timing marks aligned.

Fig. 6-73 Installing Distributor Lower Bushing
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7. Install timing gear cover ofl seal in cover
with tool J-§154.

8. Install timing gear cover gasket on block with
grease and install cover over centering tool J-21742.
Install cover screws and torque to 7 +1 1b. ft. Re-
move centering tool.

9, Install harmonic balancer.
10. Imstall cil pan with new gaskets and seals.
1i. Install starter.

12. Install cylinder head, infake and exhaust mani-
iolds as an agsembly. Torque cylinder head bolis to
95+ 5 lb. fl. Use new cylinder head gasket,

13. Install valve lifters, push rods and push rod
covers.

14, Install distributor as follows:

Turn &rankshaft to firing position of number one
cylinder {number one exhaust and intake valve lifters
both on base c¢ircle of camshaft and timing mark of
harmonic balancer indexed with top dead center mark
on timing pad). Position new distributor to block
gasket on block.

Install distributoer so that vacuum diaphrsgm faces
the front of the engine and rotor arm points toward
number one oylinder spark plug comtact. It will also
be necessary to turn oil pump drive shaft so it
will index with distributor shaft.

15. With camshaft of base clrele for each cyl-
inder, tighten rocker arm nuts until all valve train
play le removed. Then tighten nui one additional
turn.

16. Install spark plugs, coil, disiributor cap and
high tension wires.

17. Install water pump.
18. Imstall generator mounting bracket.

19. Install fan and fan pulley. Tighten bolta
§-6 lb. ft.

20. Install generator and fan belt,

21. Install fuel pump and tighten bolits te
10-15 1b. ft.

22. Tnstall oil pressure sending switch.

23. Install vacuum and fuel lines and connect
them to the fuel pump, distributor and carburetor.

24, Install ground strap, dipstick tube and dip-
atick.

25. Remove engine from stand and install fly-
wheel, clutch (SM), transmission, and starter, Tighten
flywheel to crankshaft bolts 50-85 lb. ft.

26. Install engine, clutch (SM) and tranamisaion
as an assembly in vehicle.



