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ENERAL DESCRIPTION CYLINDER BLOCK

Two optional V-8 engincs (Fig, 6-79), with 326

lbic inch displacement are available on special The eylinder block has two banks of four cylinders

*der. These engines have a 3-23/32" bore and each, cast at 80" to each other. Leil bank cylinders

-3/4" stroke. The compression ratios arc 8.6:1 and are numbered 1-3-5-7 and right bank cylinders are

151, numbered 2-4-6-8.
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Fig. 6=79 Tempest 326 Cu. In. V-8 Engine
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The left bank is set slightly behind the right bank.
Chis provides room for mounting the fuel pump in
ront of the engine on the left side where it receives
lirect cooling from the fan (Fig, 6-79). Also, it
rermits a shorter fuel line, Both these faclors
ninimize the posgibility ot vapor lock, This ar-
-angement of cylinders also provides for mounting
he alternator on the right side. This locatlion is
wvantageous since it places the most severe turn
n the belt on the slack, or lowest tension side, of
he belt,

All main bearing caps are doweled to the cylinder
lock to assure accurate alignment and facilitate
1ssembly (Figs, 6-80, 6-81).

Cylinders are completely eucircled by water jack-
ts. For details of the engine cooling system see
INGINE COOLING AND LUBRICATION,

YLINDER HEADS

Left and right cylinder heads are identical. The
ame casting is used for both heads.

Different heads are used on 8.6:1 and 10.5:1 com-
ression ratio engines.

Valve seats are completely surrounded by water
nd each head has an oil gallery which [eeds oil {0
he rocker arm studs to provide lubrication of the
pper valve train parts,

Fig. 6-Bl Rear Main Bearing Cap

Cylinder head casting dale ig located at the right
front corner of the right head and the left rear cor-
ner of the left head,

CRANKSHAFT AND BEARINGS

The crankshaft is cast pearlitic malleable iron
and is supported by five main béarings, The rear
main bearing shells have two oil grooves. The rear
0il groove has three oil drain holes evenly spaced.
The front four upper and lower shells are not inter-
changeable, due to omission of an oil groove in lower
half. Torsional vibration is dampened by the har-
monic balancer mounted on the front end of the
c¢rankshaft.

The rear main bearing ig sealed by a packing
seated in a chamiered sroove in the block and bear-
ing cap (Fig. 6-81). A slinger on the crankshaft in
front of thc secal and the drain groove in the rear
main bearing prevent an excess of oil from getting
to the seal,

Slots are cast in the cylinder block and cap seal
groove to prevent seal rotation.

VALVE CLEARANCE RELIEF

STANDARD PISTON

Fig. =80 Cylinder Block and Bearing Caps

Fig, 6-82 Piston
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Fig. 6-83 Connecting Rod and Piston Assembly

CAMSHAFT AND DRIVE

The camshaft is cast from alloy iron. Cam lobes
are ground, hardened and tapered with the high side
loward the rear. This, coupled with a spherical face
on the lifter causes valve lifters to rotate. The cam-
shaft is supported by five bearings,

A 7/8" wide, 60 link timing chain iy used to drive
the camshaft. The 42 tooth camshaft drive sprocket
is made from cyanide hardened, cast alloy iron,

Fig., é-84 Valve Train /

while the 21 tooth crankshaft sprocket is made fromn
case hardened steel.

PISTONS AND CONNECTING RODS

The pistons are aluminum alloy, tin plated, witt
steel struts to control cxpansion and give addec
strengih (Fig. 6-82), Pistons are cam ground sc
that the diameter across the thrust face is large:x
than the diameter fore and aft of the engine, The
steel struts give assurance thal the piston will ex-
pand front to rear and thar the thrust diameter wil
not change. Two compression rings and one oil con-
trol ring are used, all of which are located above
the piston pin.

The top of the piston has a relief machined int
the head for valve clearance,

Piston pins are offset 1/16" toward thrust sid
{right hand side) to provide a gradual change 1
thrust pressure against thc cylinder wall as th
piston lravels its path (Fig. 6-83), This featur
provides gquieter engine operation. Pins are hardene
steel and have a floating fit in the pislons, They ar
retained in the connecting rods by a press fi

A lubrication groove belween the connecting ro
and cap directs a jet of oil onto the opposite cylinde
wall to lubricate the piston and rings and g provid
splash for lubricating the piston pins,

VALVE TRAIN

A very simple hall pivor type valve train is use
(Fig. 6-84). Motion is transmitted {rom the cam
shaft through the hydraulie lifter and push rod t

VALVE GUIDES
CAST INTEGRAL
WITH CYLINDER

Fig. 4=85 Intoke Valve Guide
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he rocker arm, The rocker arm pivots on its ball
wd transmits the camshaft motion to the valve, The
‘ocker arm ball is retained by a nut which locks
igainst a chamfer on the stud.

The maximum in durability is assured by the use
f cyanide-hardened stamped steel rocker arms. In
ddition all friction points to the valve train are
ositively lubricated,

The cylinder head has straight valve guldes cast
ntegral (Fig. 6-85), External shields are used on
ioth intake and exhaust valves to reduce the amount
1 oil splashed against stems, Valve stem seals are
sed on exhaust as well as intake valves to prevent
il from entering the valve guides.

Inner and outer valve springs are used on all
ngines,

1YDRAULIC VALVE LIFTERS

Hydraulic lifters are used to keep all parts of the
alve train in constant contact. In other words each
ifter is an automatic adjuster maintaining zero lash
nder all conditions, This insures precision valve
iming and silent operation, increases valve liie,
nd eliminates the need for tappet adjustment,

The hydraulic lifter assembly (Fig. 6-86) includes:
1¢ cast iron body which rides in the cylinder block
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Fig. 6-87 Sectional View = Valve Lifter -
326 H.O. with Synchromesh

boss, the plunger, push rod seal, plunger spring, ball
check valve, ball check valve retainer, and retainer
ring,

The bhydraulic valve litter tunctions as follows:
When the lifter is riding on the low point of the cam,
the plunger spring keeps the plunger and push rod
seal in contact with the push rod.

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

~

LD

Fig. 6=B& Sectional View Valve Lifter Assembly

Fig. 6=88 Intake Manifold - Two Barrel Carburetor



6-46 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

Fig. 6-8%9 Intake Manifold = Four Barrel Carburetor

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

During operation a small amount of oil leaks out of
the lifter between the plunger and body. A controlled
amount of leakage is 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 correcl operation.

0il is supplied to the lifter by the cylinder block
oil gallery to replace that lost through leak down,
The annular groove around the outside of the lifter
body indexes with the passage drilled from the gal-
lery to the Mfter boss, Oll then enters the lifter
from this groove and passes into the plunger cavity,
From ihe plunger cavity, oil under pressure is also
fed up the push rod to lubricate the fricltion area
hetween the upper end of the push rod and the rocker
arm,

A special hydraulic valve lifter is used in 328 H.O,
engines with synchromesh transmission (Fig. 6-87).
This special lifter incorporates a spring loaded
check ball to allow higher engine RPM.

FUEL DISTRIBUTION SYSTEM

The intake manifold is designed to provide fuel
pasgages which are short and practically equal in
length, With the two barrel carburetor each throat
of the carburetor feeds four cylinders as shown in
Fig. 6-88. The intake manifold used with the four

barrel carburetor is fundamentally the same as wit
the two barrel but has four openings to index with th
carburetor throats. With the four barrel carbureto
the two throats on the right side feed four cylinder
and the two throats on the left side feed four cyl
inders (Fig. 6-89),

A stave is included in the intake manifold sur
rounding the risers which lead to the carburetor
When the engine is cold, exhaust gases from th
right bank of cylinders pass through a passage i
the intake manifold to circulate around and heat th
stove, The fuel-air mixture passing from the carbu
retor to the cylinders is thereby pre-healed to th
desired temperature for proper combustion,

EXHAUST SYSTEM

Two cast iron exhaust manifolds are used, one fc
each bank of cylinders. A one-piece Y-shaped ex
haust pipe assembly is used to direct exhaust gase
from each exhaust manifold to the muffler and tail
pipe, A thermostatically conirolled valve in the ow
let of the right cxzhaust manifold blocks the passag
of exhausl gases out of this manifold when the engir
is cold, Exhaust from the cylinders on the right bar
will then pass through the intake manifold exhaw:
crossover passage and out the lefit cylinder head ar
exhaust manifold,

In passing through the intake manifold crossove
passage, the hot gases serve to heat the intake man:
fold stove.

COMBUSTION CHAMBERS

Combustion chambers are completely machined:
insure accurate volume control and uniform shay

CONTOURED
COMBUSTION
CHAMSBER

Fig. 6-90 Combustion Chomber
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‘or all cylinders. Spark plugs are located near intake
ralves for maximum power and to properly fire
xeonomically lean mixtures.

The contoured wedge shape of the combustion
‘hamber {(Fig. 6-90) minimizes the possibility of
letonation, facilitates breathing and provides swirl-
ng turbulence for smooth, complete combustion,

Intake valves are large and have 30° seat angles
‘0 further provide easy breathing for high combustion
:fficiency. Exhaust valve seat angle is 457,

ERIAL NUMBERS

The manutacturer’s englhe identification number
.8 located on a machined pad on the front of the
sight-hand bank of the block (Fig. 6-91),

This number is used for production control pur-
»oges during manufacture. The production engine
wmber should be included on AFAs or PI Reports
roncerning the engine,

GENERAL INFORMATION ON
ENGINE SERVICE

Cleanliness is a primary factor when servicing
te V-8 engine. The slightest particle of dirt that
inds its way into a hydraulic lifter may cause a
nalfunction,

Fig, 6-91

Engine Number Location

Fig. 6=92 Valve Lifter Storage Box

Since any diri which may enter Lhe oil galleries or
passages in the engine could eventually get io 2
lifter, cleanliness should be exercised when any part
of the engine is removed or disassembled. When a
cylinder head is removed for any purpose, il is
necessary to remove the push rod cover. This ex-
poses the lifters to any dirt which may fall from the
upper portion of the block or which may be carried
in the air, Thus, it is wise to cover the lifter gal-
leries until ready to reassemble the engine,

When lifters are removed for any reason, they
should immediately be placed in order in valve lifter
storage box J-5763 (Fig. 6-92), This is important
for two reasons. First, it is the easiest way to keep

Fig., 6=93 Volve and Valve Train Holding Stand
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lifters clcan. Second, lifters should always be re-
placed in the same bosses from which they were
removed,

Valves, valve lifters, push rods, rocker arms,
rocker arm balls, and rocker arm ball nuts should
always be kept in sets and returned 1o their original
positions, These parts will tend {0 male as the en-
gine nperates and will provide more satisfactory
operation when kept together, By storing lifters in
storage box J-5763 and valves, push rods, rocker
arms, balls and nuts in holding stand J-5709 {Fig.
B-93) whenever they are removed, they can easily
be kept in sets for identification during assembly.
In addition to keeping the parts in sets, the push
rads should be replaced with the same end up, In
other words, the same end will contact the rocker
arm as before the engine was disasscmbled. The
upper end can usually be identified by the polished
surface which contacts the rocker arm. Push rods
will also be polished somewhat in the area where
the rod passes through the head.

When hydraulic valve lifters are disassembled,
the wvarious paris of each lifter must be kept to-
gether. This is especially important since the lifter
body and plunger are selectively fitted. The use of
the special tray included wilh cleaning tank J-5821
will aid in keeping the parts of each lifter togetlher
when lifters are being serviced,

Cylinder head screws should be insialled without
thread sealer of any Kind.

When raising or supporting the engine for an;
reason, do nol use a jack under the oil pan or crank
shaft pulley. Due to the small elearance between th
0il pan and the oil pump, jacking against the ¢il pm
may cauge it to be bent against the pump. The resul
would be 2 telegraphed noise which would be diffi
cult to trace. The crankshaft pulley is sheet stee
and will nol support engine weight.

It should be kept in mind, while working on th
engine, that the twelve volt electrical sysiem i
capable of violent and damaging short eircuits, Whe
performing any work where electrical terminal
could possibly be grounded, the ground cable of th
battery should be disconnected.

CAUTION: Never vevevse baltevy leads, even fo
an instant, as vevevse polavity cuvvent flow wil
damage diodes in the genevator.

Any time the carburetor or air cleaner is re
moved, the intake opening should be covered, Thi
will protect against accidental entrance of foreig
material which could follow the intake passage in th
cylinder and cause-extensive damage when the engin
is started,

In the mechanical proccdures described in thi
section generally no references will be made to tt
removal of optional equipment such as power steei
ing pump, air conditioning compressor, ete.

Should it become necessary to remove any suc
item to perform olher service refer to the appropri
ate section of the manual far specific information

MOUNTING ASSY

\ \\ INSULATOR AS$S’Y - R.H.
| | INSULATOR ASS'Y - LH.

7 STARTER MOTOR BRACE

" SIDE ONLY AT
/7 SLOTS IN CROSS.

Fig. 6=%4 Engine Insulators
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PERIODIC SERVICE

There are no periodic services required on the
mechanical portions of the engine, Periodic scrvices
connected with the engine consist of tune-up, lubri-
cation, replacing oil filter, ete. Procedures and
recommendations for these services will be found in
appropriate sections of this book.

SERVICE OPERATIONS ON CAR

ENGINE INSULATORS—REMOVE AND REPLACE
(Fig. 6-94)

FROKT INSULATORS

1. Raise hood and, using suitable engine lifting
equipment, take weight of engine off front insulators.
NOTE: Disconnect baltevy ground stvap before
raising engine. When the engine is raised the
staviing motoy solenoid lerminals may contact the

steering geay which could enevgize the staviing
motor if the ground cable is not disconnected.

2, Loosen rear insulator by removing cross mem-
ber to insulator bolts and raise rear of cngine.

3. Remove bolts which fasten front insulators to
frame bracket,

4, Raise engine just clear of insulators,

5, Remove insulator to engine bolts and remove
insulators,

8, Position new insulators against engine and in-
stall attaching bolts and wushers., Tighien Lo 40-355
Ib. ft. torque,

7. Lower engine,

8. Install frame bracket to insulator bolts with
lockwashers and tighten to 25-35 lb. fl. torgue.

9, Lower rear of engine and transmission so that
rear insulalor positlons on cross member. Install
two cross members to insulator bolts and washers
and tighten to 25-35 1b. fi. torque.

REAR INSULATOR
1. Remove two cross member to insulator bolts,
2. With suitable engine lifting equipment raise

engine al rear to provide clearance for removing
insulator to transmission housing bolts.

s ! . .
3. Remave two msqua transmission bolts and
remove insulator.

-

4, Install new insulator @B two insulator to
transmission housing bolts and washers and tighten
to 25-35 1lb, ft. torque,

5, Lower rear of engine and transmission so that
insulator positions above cross member,

6. Install two cross members to insulztor bolts
with washcrs and tighlten to 25-35 lb. ft. torque,

ENGINE—REMOVE FROM VEHICLE

1. Drain coplant and engine oil.

2. Remove hood. SEE CHASSIS SHEET METAL
CHECK.

3. Remove engine ground wire.

4, Remove air cleaner and disconnect throttle and
transmission linkage,

5. On cars with power steering remove power
steering pump belt and pump from mounting bracket,
leaving hoses connected. Place pump in a position
where it will not become damaged when engine is
removed,

6. Remove upper and lower radiator hose and
disconnect heater hoses from intake manifold and
timing chain cover and remove from cylinder head
clamp. On TempesTorque eguipped cars remove in-
let and outlet onil lines from radiator, Remove oil
pressure warning light wire from switch terminal
at filter. Remove automalic transmission cooler
line clamps at front cross memhber,

7. Remove fuel pump inlet line.
8. Remove vacuu lihes,

9. Remove lerminal from thermogage unit on in-
take manitold, disconnect coil positive lead at coil,
disconnect generator to regulator wires f{rom gen-
erator, release from clip retaining to valve cover
and pull clear of engine.

10, Remove battery ground from cylinder head
and disconuect starter and solenoid at left fender
skirt terminal. Open starter cable c¢lip at front
cross member and remove cable from clip.
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11. Removc radiator and fan,

12, Loosen muffler and tail pipe supports, then
disconnect exhaust pipe from each exhaust manifold,
Wire exhaust pipe to engine rear support cross
member.

13, Remove gear shift manual linkage at
transmission,

14, Digconnecl linkage from clutch release fork
and remove clytch control countershaft brackel from
ilywheel housing (synchromesh equipped cars).

15, Remove speedometer cable at transmission.

16. Remove propeller shaft drive line assembly
and insert splined plug on transmission output shaft.

17. With chain and overhead hoist raise engine
and transmission assembly slightly Lo remove weight
from engine insulators. Disconnect insulators from
frame.

18, Remove engine and transmission as an assem-
bly by lifting forward and upward.

ENGINE—INSTALL IN VEHICLE
1, Assemble clutch and transmission to engine,

2. Install rcar insulator on transmission extcnsion
and install front insulators to engine. Tighten rear
insulator to transmission extension bolts 25-35
ib, ft. and front insulators to engine bolts 40-53
1b. ft.

3, Using suitable engine lifting equipment, care-
fully lower engine, clutch (SM) and transmission
assembly inta position in vehicle, Fasten front in-
sulators to frame bracket with thru bolts and tighten
nuts to 25-35 lb, ft. Fastcn rear insulator to cross
member and tighten bolts to 25-35 1b. ft,

4, Install propeller shaft,

5. On synchromesh models, connect clutch linkage.
See Engine Clutch Section,
manual

8, Connect linkage to

transmission.

gearshift

7. Connecl exhaust pipe assembly to exhaust
manifolds,

8. Install starter and solenoid leads to left fender
skirt terminal.

9. Install starter cable in c¢lip and install clip tc
front cross member,

10. Install radiatar,
11, Connect regulator to generator wires, routing
through clips along right rocker arm cover, Connect

coil positive lead and connegt leads to thermogauge
terminal.

12, Connect power brake vacuum hose to check
valve to carburetor pipe, if car is so equipped

13. Connect fuel inlet line to fuel pump and con-
nect oll pressure sending unit lead.

14. Connect upper and lower radiator hoses anc
heater hoscs. Install heater hoses in cylinder heac
clamp,

15. On cars equipped with automatic transmission
install cooler line clamps (o fronl cross membe.
and connect lines to radiator.

16. Install vacuum line to carburetor.

17. Install power steering pump and belt and adjus
belt tension if car is so equipped,

18, Connect throttle linkage and install carbureto:

air cleaner,

19. Install battery cable and connect battery cable
to posts,

CAUTION: Nevey veveyse battevy leads even fo
an instant, as vevevse polavity cuvrent flow wil
damage diodes in genervator.

20, Install ground wire,
21, Install hood.

22. Fill cooling system and crankcase.

23, Adjust ignition timing, carburetor and irans
mission linkage if necessary.
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MANIFOLDS~--VALVE TRAINS—
CYLINDER HEADS

RIGHT SIDE EXHAUST MANIFOLD OR GASKET—
REMOVE AND REPLACE

REMOVE
1. Disconnect exhaust pipe from manifold,

2, Straighten tabs on manifold front and rear in-
dividual bolt locks and rcmove manifold attaching
bolts, manifold, and gasket.

NOTFE: Locks ave used on the front and veav pairs
of bolts only.

REPLACE

1, Thoroughly clean gasket surfaces of cylinder
head and exhaust manifold, Check condition of heat
control valve and related parts,

2. Replace exhaust manifold and ncw gasket. Use
new individual manifold bolt locks on front and rear
pairs of bolts.

NOTE: Place manifold outlet in position ovey end
of exhausl pipe but do not pevmit weight of mani-
fold to vest on exhaust pipe, Since the end holes
of the gasket ave slotied, installation of gaskel
may be simplified by fivst installing the manifold
using only the fronl and vear bolts lo relein mani-
fold. Allow cleavance of about 3/16'" between cyl-
indev head and exhaust manifold. Aftev insevting
the gasket between head and manifold, the vemain-
ing bolts wmay be insialled,

3. Tighten all holts evenly and securely to 20-35
Ib, ft, torgque. Bend tab of screw locks against bolt
heads,

NOTE: Be sure labs ave bent against sides of
holi heads, not an top of boll heads.

4. Attach exhaust pipe 1o rnanifold with bolts and

tighten to 25-35 1b. ft.

LEFT SIDE EXHAUST MANIFOLD OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Remove generator belt and remove generaler
and mounting bracket as an asscmbly.

2, Disconnect exhaust pipc from manifold.

3. Straighten tabs on manifold individual bolt
locks. (Tabs can be straightened from beneath car
by using long handled screwdriver.)

NOTE: Locks are used on front and veav paivs
af bolis only.

4. Remove manifold attaching bolts and remove
manifold.

REPLACE

1. Thoroughly clean gasket surfaces of cylinder
head and exhaust manifold,

2, Place manifold in position against cylinder head
and install two end bolts, finger tight,

3. Slide gasket between manifold and cylinder
head.

4, Install remaining bolts and new bolt locks.

5, Tighien all bolls evenly and securely to 20-35
1b, ft. torgue., Bend tabs of holt lock 2gainst balt
heads,

6. Attach exhaust pipe to manifald and tighten to
25-35 1b. ft. torque.

INTAKE MANIFOLD OR GASKET—
REMOVE AND REPLACE

REMOVE

1, Drain waler from radiator and from each side
of cylinder block,

NOTE: Most of the watey can be drvained from
the block thvough the vadialoy dvain by vaising
rveay end of car approxiwmately 15 to 18 inches off
the flooy.

2. Remove air cleaner,

3. Remove upper radiator hosc,

NOTE: If condition of hose does not wayvvant ve-
placing with new hose, possible damage fo hose
and clamps van be veduced by leaving hose atiached
fo water ouwutlet. In this case watey outlet may be
disconnecied from manifold and moved oul of way.
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_RETAINERS

e

Fig. 6=95 |Insialling Intake Manifold Gasket
4, Disconnect heater hose from fitting,
5. Disconnect wire from thermogauge unit.

6. Remove two gpark plug wire brackeis from
manifold.

7. On cars equipped with power brakes, remove
power brake vacuum pipe from carburetor.

8, Disconnecl distributor 1o carburetor vacuum
hose.

9, Disconnect fuel line conneeting carburetor and
fucl pump.

10, Disconnect crankcase went hose from intake
manifold.

11, Disconne¢t throttle rod from carburetor.

12. Remove screws retaining throttle control
bracket assembly,

13. Remove intake manifold retaining bolts and
nuts, and remove manifold and gaskets,

NOTE: Make ceriain "O" ving seal between in-
take manifold and timing chain cover is velained
ard installed during assemdly if not dowmaged,

REPLACE

NOTE: When a new manifold is fo be installed,
tvansfer cavburetor, water outlet, thermostat, heat-
ev hose fitting and theymogauge fitting. Use new
gaskets on those wnits vequiving gaskets wnd new
"O" ving seal between wmanifold and Liming chain
cover,

1. Install new gaskets on cylinder heads, pogition-
ing them with plastic retainers (Fig. 6-95),

2, Install intake manifold on engine,
3. Install ““O** ring seal,
4. Install cap bolts and nuts loosely.

5. Position throttle control hracket asscmbly or
manifold and install cap bolts,

6. Tighten timing chain cover to intake manifolc
Bolt until both units are metal to metal (10-2(
1b. ft. torque),

7. Tighten all nuts and holts evenly to 40-4f
Ib, ft. torgue.

8. Connect throttle rod to carburetor,

9, On cars equipped with power brakes, instal
vacuum pipe to carburetor.

10, Install fuel pipe connecting carburstor to fue’
pump.

11. Install crankcase vent hoge to intake manifolc
fitting.

12, Connect heater hose to {itting,
13. Install upper radiator hose.
14, Connect wire to thermogauge unit terminal

15, Install wvacuum hose connecting distributeo)
vacuum advance unit to carburetor.

16, Install spark plug wire bracket.

17. Replace air cleaner,

18. Closc drain plug and fill radiator to prope:
level,

19. Check automatic
adjustments.

transmission linkag¢

PUSH ROD COVER OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Remove intake manifold, retaining ““O’* rin
seal.

2, Remove crankcase ventilator hose,
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3. Remove screws from push rod cover and re-
move cover,
REPLACE

1. Cement new gasket on push rod cover,

2, Replace push rod cover and lighlen screws Lo
5 lb. it. torquc.

3. Replace positive crankcase ventilation hose.

4. Inslall intake manifold and ‘‘O’" ring seal,

VALVE SPRINGS, SHIELD OR SEAL—
REMOVE AND REPLACE

REMOVE

1, Remove rocker arm cover, 8park plug and dis-
tributor cap. (Remove rear generator bracket on
right side.)

2. Remove rocker arm,
3. After removing rocker arm, thread valve spring

compressor stud J-8929-1 on rocker arm stud and
compress valve spring using compressor J-6384-1

+8929-1 B

Fig. 6-96 Valve Spring Compressed

Fig. =97 Checking Valve Stem Seal

and nut J-8928-2 whilc holding valve up with valve
holder J-5961-2 (Fig. 6-96). Remove valve spring
retainer cup lacks and then remove valve spring
compressor, valve spring retainer cup shield and
valve stem seal,

REPLACE

1. Install new part or parts, compress springs
with valve 8pring compressor J-6384-1 and nut
J-8329-2 (while holding valve up with holder
J-5961-2), install valve stem scal and retainer cup
locks., Remove sSpring compressor and valve holder,
then test valve stem seal using suction cup end of
tocl J-5751 (Fig. 6-97).

2, Install rocker arm, tighten rocker arm hall
retaining nut to 15-26 Ib. ft. torque.

3. Replace rocker arm cover, spark plug, dis-
tributor cap and connect spark plug wire,

PUSH ROD AND VALVE LIFTER—
REMOVE AND REPLACE
REMOVE

1. Remove intake manifold, retaining “O’’ ring
seal.

2. Remove push rod cover,

3. Remove rocker arm cover,
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CLEANING SOLVENT

KERQOSENE

M CTEAN KEROSENE

Fig. 6-98 Lifter Wash Tank and Tray J=-5821

4 Logsen rocker arm ball nut and move rocker
arm off push rod.

5. Remove push rod.

6. Before removing standard lifter that is sus-
pected of having a stuck plunger, it can be tested
using lifter plunger unloader J-5097. To check lifter,
insert pin of unloader tool through hole in push rod
seat and push down on tool. Pin will unseat ball, and
tool will move push rod seat and plunger down. If
lifter plunger is stuck, it will be impossible to move
push rod geat down.

NOTE: In ovdev lo unseal the bhall in special

326 H.O. Synchvomesh lifters it is necessary to
vemove the retaining clip, push rvod seat and
ovifice plate befove using plungev unloadey J-5097,

RETAINER
RING

VALVE
LIFTER

Fig. 6=99 Removing Push Red Seat Retainer Ring

7. Remove lifter. Hydraulic valve lifter remove
J-8049 may facilitate removal of lifter.

NOTE: If move than one lifter is to be replaced
store push yods in stand J-5709 and liftevs i
liftev box J-5763 so they can be re-installed i
exactly the same place and position, See GENERA.
INFORMATION ON ENGINE SERVICE.

REPLACE

NOTE: If new liftev is to be insialled, be sure &
vemove all sealey coating from inside of new lifte
and check leakdown vate. See page

1. Place new lifter in lifter boss.

2. Replace push rod exactly as removed (same en
against rocker arm).

3. Position rocker arm on push rod and tighte
rocker arm ball retaining nut to 15-25 1b. ft. torque

4. Replace rocker arm cover.

5. Inspect condition of push rod cover gasket an
replace if necessary; replace push rod cover an
tighten screws to 2-6 lb. ft. torque.

6. Replage intake manifold using new gaskets an
replace “‘O’! ring seal.

VALVE LIFTER - RECONDITION

NOTE: Because of the imporvtant pari hydvauli
valve lifters play in the opevaiion of an engine an
the close folevances to which they are manufac
tured, proper handling, and above all, cleanlines:
cannot be overstressed when seyvicing these pavt:

New lifters are serviced as individual units pack
aged with a plastic ¢oating, Leaving the coating ¢
until ready to check leakdown rate. It is not neces
sary to remove the oil from new lifters priori
checking leakdown rate since special leakdown ©
is already in new lifters.

Wash tank and tray J-5821 (Fig, 6-98) is recom
mended for cleaning valve lifters. This tank shoul
be used only for valve lifters and should be kej
covered when not in use. All servicing should k
done in an area removed from grinders or othe
sources of dust and foreign material.

Lifters should at all times be stored in a cavere
box (Fig, 6-82) which will aid in keeping them clea
The lifter box should be kept dry and as free of 0
as possible.
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VALVE LIFTER - DISASSEMBLE

1. Remove push rod seat retainer ring by holding
seat down with push rod while dislodging spring from
lifter body with a pointed tool (Fig. 6-99).

NOTE: It mayv be necessayvy o unseai liftev ball,
using plunger unloadey J-50897, 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 down-
ward. Hold tool firmly in hand with thumb over
lifter body and sharply strike the tool against a block
of wood (Fig. 6-100) until plunger falls out.

NOTE: It may be necessary to soak a lifley hav-
ing a stuck plunger in cleaning solvenl for seveval
minutes in ovdey to vewove the plunger,

3. Drain oil out of lifter body and plage all valve
lifter parts in separate compartment of tray from
wash tank J-5821 (Fig. 6-98).

CAUTION: Valve liftey body and plungey ave se-
lectively fitled und wmust nol be interchanged with
parts of othey liffevs. (Keeping all pavts of liffers
togethey will also aid in trouble diagnosis,)

VALVE LIFTER - CLEAN AND INSPECT

Wash tank J-5821 is recommended for cleaning
valve lifter parts. This tank consists of two cham-
bers, a tray and a cover. One chamber is for clean-
ing solvent and the other is for kerosene. Whenever
the tank is not being used {(and when parts are soak-
ing}, the cover should be closed.

1. Before placing tray of parts in cleaning solvent,
first immerse it in kerosene chamber to remove as
nmuch engine oil as possible. (This reduces contami-
nalion of solvent, thus prolonging its useful life.)

2. Submerge tray in cleaning solvent and allow to
soak for approximately one hour. More time may be
required depending on varnish condition and effec-
tiveness of solvent. Light agifation of tray in solvent
at 10-15 minute intervals will hasten cleaning action.

3. After varnish has dissclved or has been suffi-
ciently softened to permit removal by wiping, suspend
tray above solveni, utilizing hooks on tray handles.
Allow tray and parts to drain for a brief period.

VALVE LIFTER

J4160-A 8

Fig. 8-100 Removing Stuck Plunger With J=4160-A

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

5. Wipe out tank cover and place tray of parts on
cover in front of tank (Fig. 8-98). A shop fowel under
tray and clean paper on remainder of cover will
enhance c¢leanliness.

NOTE: Absolute cleanliness can be assuved if
each liftev is inspeciled and assemhled aftey clean-
ing beforve proceeding fo the next liffer.

6. Working on one lifter at a time and using ¢lean,
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 or sand papey,
since dmmage fo machined suvface is likely.

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

8. Inspect lifter plunger. Using a magnifying glass,
inspect the check ball seat for defects. Inspect outer
surface of plunger for scratches or scores. Small
score marks with a rough, satiny finish will cause



6-56 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

; BALL CHFCK
Q VALVE RCTAINER
] 2 r‘f
1 : “Fr, /
4 f ;
LIFTER 2 - P PLUNGER
BODY ?{‘ }l
/
PLUNGER o 0 “'\’ PU'?;ARTOD
SPRING =" %
BALL CHFCK BALL CHECK \N\
VALVE SPRING VALVE
ON BB2 79Y- s
77Y-76Y-
RETAINER /
RING

Fig. 6-101 Exploded View - Valve Lifter

the plunger io seize when hot but operate normally
when cool. Defects in check ball seat or scores or
scratches on outer surface of plunger which may be
felt with a fingernail are causes for replacing the
lifter assembly. This rule does not apply to the slight
edge which may sometimes be present where the
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 malfunctioning
condition. Sometimes the discoloration serves to
highlight slight grinder chatier murks and give the
outer surface of plunger a ridged or fluted appear-
ance. This condition will not cause improper oper-
ation, therefore, it may be disregarded.

9. Inspect push rod seat. Inspect push rod seat
for roughness and make sure that hole in center is

open.

10. Inspect wvalve lifter ball, Carefully examine
ball for nicks, imbedded material or other defects

3all CHECK
VALVE REIAINCR

8 /
Fre PLUNGEF
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Fig. 6~102 Exploded View - 326 H.O.
with Synchromesh Valve Lifter

which would prevent proper seating., Such defect
may cause intermittently noisy lifter operation. Als
inspect plunger f[ace of ball retainer for excessiv
wear.

VALVE LIFTER - ASSEMBLE

NOTE: All puris must be ahsolutely clean whe
assembling a hydyvnulic liftey. Since lint and dus
may adheve fo paris they should not be hlown o)
with aiv oy wiped with cloths. All parts shoul
be rinsed in clean kevosene and essemblad withou
drvying. A small confoiner with clean kevosen
(separate from cleaning tomk) should be used fo
each set of lifters being overhauled.

Figures 6-101 and 6-102 shaw the relative positic
of component parts of valve lifters. The recon
mended procedure for asscmbly is given in {t
following steps.

1. Rinse plunger spring and ball retainer and pc
sition retainer in spring.

2. Rinsc lifter ball and place in retainer.

3. Rinse plunger and place on retainer so that se:
on plunger mates with ball.

4, Invert plunger with parts assembled thus f:
and, after rinsing liftexr body, install body over sprir
and plunger.

Fig. 6-103 Testing Leok-Down Rate
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5, Place orifice feed plate in plunger (326 H.O. SM).

6. Place lifter body on clean paper; rinse and in-
stall push rod seat and retainer ring.

7. After lifter has been assembled, place in lifter
box and close lid Lo preserve cleanliness.

TEST VALVE LIFTER LEAKDOWN RATE

After ull lifters hatve been assembled, the leakdown
rate must be checked hefore they are installed in the
engine, Valve lifter leakdown tester J-5790 (Fig.
B-1083) is designed to tesl leakdown rate of lifters to
determine whether or not they are within specified
limits. As wilh previous service operations con-
zerned with liffers, cleanliness is important. The
cester cup and ram should be thoroughly cleaned,
and testing should be done in an area free of dust
ind dirt. The testing procedure is described in the
following steps:

1. Fill tester c¢up to approximately one inch from
top with special fluld which is available from your
lifter tester dealer.

NOTE: No other tvpe [luid is vecommended.

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

3. Adjust ram (with weight arm eclear of ram) so
that the pointer is positioned on the set line (marked
“4g*"), Tighten jam nut to maintain setting.

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

5. Raise weight arm to zallow 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 sel line) 1o line marked .125 or 1/8", while
still rotating cup with crank (Fig. 6-103). Lifter is
satisfactory if rate is between 12 and 60 seconds.

A doubtful lifiter should be tested three or four
times. Disassemble, inspect, and re-test doubtful
lifters. If leakdown still is not within specifications,
replace lLilter.

6. After each lifter is tested, replace in lifter box
to ensure cleanliness. Leave lifters in box until
ready for installation in cylinder block.

STEP DOES NQT PROJECT
FROM BOTTOM OF STRAIGHT EDGE |

Fig. =104 Poasition of Gauge J-8928
When Stud is Properly Instalied

7. When all lifters have been tested, empty cup,
clean, and place cover over tester to maintain its
cleanliness,

CYLINDER HEAD OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Remove intake manifold, push rod cover, and
rocker arm cover,

2. Loosen all rocker arm retaining nuts and move
rocker arms off push rods.

3. Remove push rods and place in support stand
J-5709 so they can be replaced in exact position from
which they were removed. See GENERAL INFOR-
MATION ON ENGINE SERVICE,

4. Remove exhausli crossover pipe to manifold
attaching bolts.

5. Remove battery ground strap and engine ground
strap on left head or engine ground strap and Hydra-
Matic oil level indicator tube bracket on right head.

6. Remove cylinder head bolts (dowel pins will
hold head in place) and remove head with exhaust
manifold attached using lifting hooks J-42686.

CAUTION: Extreme cave should be laken when
handling ov stoving cylindev heads as the rocker
arm studs ave hayrdened and may cvack if struck.

NOTE: Jf left head is being vemoved, it will be
necessary fo vaise head off dowel pins, move it
forward, and "jockey' the head in ovder to cleav
the power steeving and powev bruke equipment if
cay is s0 equipped.



6-58 1964 PONTIAC TEMPEST CHASSIS SHOP MANTUAL

Fig. 6=105 Slots Filed in Rocker Arm Stud

7. Remove cylinder head gasket,

REPLACE

NOTE: Right and left cylindey heads ave the sawe,
New heads ave complele with vockeyr avm studs,
and all plugs.

When installing new head, transfer all serviceable
parts to new hcad using now seals on intake and
exhaust manifold valve stems, and new exhaust
manifold gasket. Install new intake manifold gasket
plastic retainers. Clamp straight edge inio posi-
tion as shown in Fig. 6-104 and check rocker arm
position with valve train gauge J-8928.

1. Remove straight edge from cylinder head and
thoroughly clean gasket surfauces of head and block.
Place new gasket on block, and replace cylinder head.

b 1-8934-3 K

Fig. 6=106 Tool J~8934 Positioned
to Remove Rocker Arm Stud

2. Start all bolts in threads.

NOTE: Rolts ave three diffevent lengths. Whe.
insevted in proper holes all bolts will project m
equal distance from head. Do not use sealev o
any kind on threads.

3. Tighten holts evenly to 85-100 lb. ft. lorque

4, Instull push rods in same location from whicl
they were removed and with the same end up agains
rocker arm,

5. Reposition rocker arms and tighten rocker arn
ball retaining nuts to 15-25 1b. ft. torque,

6. Replace rocker arm cover and tighten screws tr
5 Ib. ft. torque.

7. Replace push rod cover and tighten screws t
5 1b. it. torgue.

8. Replace battery ground sirap and engine groum
strap on left head or engine ground strap and auto
matic transmission oil level indicator tube bracke
on right head, Also, replace the cngine oil level in
dicator on right side.

5. Replace intake manifold using new gaskets

ROCKER ARM STUDS—REMOVE AND REPLACE

(Rocker arm studs are replaceable providing
press of lwo tons capacity or more i3 available.

NOTE: Both standavd and .003" ovevsize stud
ave arvailable. If stud has become loose, veplac
with 003" overvsize siud and install accovdin,
fo sleps 7 thvough 19. If veplacing stud that i
byoken ov becanse of faully thrveads ov oil hole
use standayd size stud and inslall accovding
steps 8 through 18.

1. Remove cylitkler head from engine.
2. With rocker arm removed, file lwo slots 3/32
to 1/8" deep on opposite sides of rocker arm stw

(Fig. 6-103). Top of slots should be 1/4" to 3/8
below thread travel

3. Place washer at boltom of rocker arm stud
4. Posilion rocker arm stud remover J-8934 o
rocker arm stud and tighten screws securely witl

5,/32" allen wrench. -

5. Place spacer over stud remover J-8334.
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6, Thread 7/8" standard nut on stud remover and
turn nut until rocker arm stud is out of cylinder head
(Fig. 6-1086).

7. Remove plugs (Fig. 6-105) from ends of ¢ylinder
head oil gallery and thoroughly clean out metal de-
posits and foreign matter from oil gallery (head must
be right side up so [oreign material will not lodge
in or around studs).

8. Position rocker arm on new rocker arm stud
and place rocker arm stud installer J-8927 on stud
in place of rocker arm ball,

8. Coat rocker arm slud with white lead and oil
and with cylinder head mounted in press on tool
J-8712, so studs arc vertieal, position new stud with
rocker arm and rocker arm stud installer over hole
in head (Fig. 6-1089).

10. Carefully press stud into head unlil it is in
about half way (7,/16"),

11, Clamp straight edge on cylinder head as shown
in Fig. 6-109 and position valve train gauge J-8928
in push rod hole so that it seats properly in the
rocker arm.

12, With valve seated, slowly press rocker arm
stud into cylinder head (Fig. 6-106) until gauge pro-
jects about midway bctween the cnd of the gauge and
the step with respect to the straight edge as shown in
Fig. 6-104.

13. Remove rocker arm stud installer J-8827,
rocker arm and ball and straight edge.

SCREW HOLE WHICH
FEEDS OIL GALLERY

VALVE SPRING
CHAMBER PLUG

CORE HOLE
PLUG

QiL HOLE FOR ROCKER
ARM LUBRICATION—ONE
IN EACH STUD

N \
OIL GALLERY PLUG —-OiL HGLE PLUG

Fig. 6-108 Cylinder Head Passage [dentification

VALVE SPRING
CHAMBER PLUG

14. Blow air through hole in new stud to ensure
that the passage is not restricted

15. Blow air through oil gallery to remove any
foreigh matter.

16. Replace plugs in ends of oil gallery (Fig
6-107).

-~
17. Check oil passages from oil gallery to all
studs, See CYLINDER IIEAD AND VALVES -
CLEAN AND INSPECT.

18. Install rocker arm and ball and install nut
loosely.

19. Replace cylinder head.

«— 18927

Fig. 6-107 Cylinder Head Oil Passage Flug

Fig. 6109 Pressing in New Racker Arm Stud
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Fig. 6=110 Cleaning Valve Guide With J-8101
CYLINDER HEAD AND VALVES-—RECONDITION
CYLINDER HEAD AND VALVES
DISASSEMRBLE

1. Remove valve spring retainer cup locks
(keepers), valve stem oil seals, valve spring retainer
cups, valve stem shields, valve springs, and valves,
using valve spring compressor J-8920. Valve stem
0il seals must be discarded and replaced with new
seals any time they are remaved.

2. Place valves in valve and valve train holding
stand J-5709.

CYLINDER HEAD AND VALVES -
CLEAN AND INSPECT

Eificient engine performance depends to a great
degree upon the econdition of engine valves. Closc
ingpection of intuke valves is especially important
as excessive clearance of valve stems in guides
will permit oil to be pulled into the combustion
chamber causing fouled spark plugs and clogged
piston rings. Oil deposited on valve heads will car-
bonize and burn ¢ausing valves to leak with resultant
loss of engine power, Therefore, valves must op-
erate properly and if inspection discloses any mal-
function of valves, the trouble must be corrected to
avoid future damage to valves or related engine
paris.

1. Inspect valves and seats to determine condition
before cleaning. Also check oil and water passage
plugs for evidence of leakage (Fig. 6-107).

2. Clean valves thoroughly to remove depositi
from head and stem.

3. Clean and inspect cylinder head as follows

a. Clean carbon deposits from c¢ombustio
chambers and all sludge or fareign matter fror
other areas of cylinder head. If a scraper or wir
brush is used for cleaning, use care {o preven
damage to valve seats.

CAUTION: To prevent dumage lo valve seal il i
good practice to keep wive brush well mway frox
seat.

b. Clean cylinder head thoroughly using suitabl
cleaning equipment.

c. Check oil passages from oil gallery throug
rocker arm studs. A simple test can be mad
using a rubber hose and smoke. Block lower en
of cylinder head screw hole which feeds oil galler
(Fig. 6.107) and blow smoke in top end of hol
through rubber hose. Smcke should come out hol
in each stud.

4, Clean valve guides thoroughly using valve guid
cleaner J-8101 {Fig. 6-110).

5. Visually inspect valve guldes for evidence ¢
wear, especially the end toward the spring seat. )
a guide is scored or palled, install valve with prope
aversize stem according to procedure on page 6-

6. Clean valve springs and inspect to sce that the
meet specifications.

7. Clean push rods and thoroughly clean out oi
passage through center of rod. Inspect Lo see tha
the rod is straight,

A—SEAT WIDTH
B—FACE ANGLE
C—SEAT ANGLE
D—VALVE FACE c

il
N
|

4

Fig. é=111 Valve Seat and Face Angles
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8. Clean rocker arms and vocker arm balls, and
visually inspect for evidence of weax.

9. Clean spark plugs as outlined in ELECTRICAL
SECTION.

10. Clean and inspect valve lifters.

YALVES 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 built by a
reputable manufacturer. Valve seats should be
ground with reputable power grinding equipment
having stones of the correct seat angle and a suitable
pilot which pilots in the valve stem guide. To ensure
positive sealing of the valve face to its seat, the
zrinding stones should be carefully refaced before
any grinding is done. Imtake valve seat angle is 30°,
exhaust valve seat angle is 45° Intake valve face
angle is 29° and exhaust valve face angle is 44°. This
will provide hairline contact between valve and seat
to provide positive sealing and reduce build-up of
deposits on seating surfaces (Fig. 6-111),

DO NOT USE REFACING EQUIPMENT EXCES-
SIVELY, only enough material ghould be removed
to true up surfaces and remove pits. The valve head
will run hotler as its thickness is diminished; there-
fore, if valve face camnnot be cleaned up withoul
grinding to point where outside diameter of valve
has a sharp edge, the valve should be replaced.
Whenever it is necessary to replace a valve, the
new valve should be of the same stem diameter as
the valve removed {(unless the valve guide is reamed
fo provide proper fit).

Width of exhaust valve seats should be 1/16"
(.048"-.070). Intake valve seat should be between

el

A 7 R STRAIGHT
: END OF GAUGE PROJECTS—
STEP DOES NOT PROJECT

- =4

L BEYOND EDGE OF STRAIGHT EDGE e -
M, S

GRIND WITH FLAT STONE

]
(4

Y

SEAT
WIDTH

'

Fig. 6-112 Valve Seat After Grinding With Flat Stons

Fig. 6-113 Checking Length of Valve Stem with J-8928

3/64" and 1/16" (.045"-.071"). If seat width is ex-
cessive it should be narrowed by grinding with a
flat stone (Fig. 6-112). This is the only method that
should be used to narrow the seat.

NOTE: Lapping of valve seals is nof veguived ov
vecommended. S

2. Check concentricily of valve seal and valve
guide, Concentricity of valve seat and valve guide
can be checked by using a suitable dial indicator or
prussion blue. When using a dial indicator, total
runout should not exceed .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 all 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
geat, lightly coal valve seat again wilh prussian
blue and rotate valve in guide. If blue appears all
the way around the valve, the valve stem and valve
face are concentric with one another.

NOTE: Both tests in steps 2 and 3 ave necessary
to insuve propey ralve seating.

4, Check and correct length of valve stem using
valve train gauge J-8928 as follows:

4. Position roecker arm on stud and hold in
place using rocker arm stud installer J-8927, Slip
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Fig. 6=114 Fitting Valve Stem te Guide

valve into place and hold it against valve seat.
While holding rocker arm and valve in position
securely, insert valve train gauge J-8928 through
push rod hole and seat snugly in push rod seat of
rocker arm (Fig. 6-113). With all parts seated,
step end of gauge should be at least flush with
gasket face of head, bul should not project past
the step on the gauge.

b If gauge projects too far, indicating that the
valve stem is too long, grind the tip of the valve
stem as necessary to make the gauge index
properly.

CAUTION: When grinding velve stem, be very
careful not to overkeat if, Overheating will soften
the havrdened stewm causing vapid weavr.

FITTING VALVE STEMS TO GUIDES

Carrect valve stem clearance for valve guides:
.0021" to .0038" for the intake valve and .002B" 1
.0043" for the exhaust valve,

Valves with oversize stems are available in .001'
003" and .005" larger than standard. The sar
valve stem to guide clearance applies for oversiz
stems,

Oversize reamers are required to enlarge valy
guide holes to fit the oversize stems. When tt
reamer ig turned through the valve guide it will siz
the hole to fit the valve slem according to the aboyv
limits.

Carefully ream the valve guide using valve guic
reamer J-5830-1 for .003" oversize stems and valy
suide reamer J-6621 for ,005" oversize stems (Fi
6-114). For best results when installing .005" over
size valve stem use the .003" oversize reamer fir:
and then ream to .005" oversize. Always reface th
valve seat after reaming valve guide.

NOTE: Valves ave mavked .001, .003 ov .005 wil
coloved ink.

CYLINDER HEAD AND VALVES-- ASSEMBLE

1. Inatall wvalves, valve springs, valve stel
shields, valve spring retainer cups, valve stem seal
and retainer cup locks using suitable spring com
pressor, The valve sitem seals must be installed i

Fig. 4=115 |Installing Valve Stem Seal With J=5751

Fig. 6-116 Checking Valve Stem Seal
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he second groove (from end of stem). Valve stem
seal installer and tester J-5751 can be used {0 install
his seal (Fig. 6-115).

After the wvalves have been installed, the suction
arp end of special tool J-5751 should be used to test
or leaks beiween the valve spring retainer cup and
ralve stem seal (Fig. 6-116). The suction cup will
end to be held to the valve spring retainer cup by
iuction when the seal is satisfactory. If a leak is
letected, replace seal or valve spring retainer cup
5 necessary. It is important to have a positive seal
ietween the valve spring retainer cup and the valve
item seal to prevent excessive amount of oil from
eing drawn down the valve stem which will cause
sxhaust smoke and oil consumption,

2, Install spark plugs.

1ARMONIC BALANCER—TIMING CHAIN
COVER AND GASKET—TIMING CHAIN AND
3PROCKETS—OIL SEAL—FUEL PUMP ECCENTRIC

1ARMONIC BALANCER—REMOVE AND REPLACE

1. Loosen generator at adjusting bracket and lower
yivot bolt and remove fan belt from harmonic bal-
wmcer. On cars equipped with power steering, also
‘emove power steering pump belt from harmonic
alancer.

2, Position fan so wide angles will be at top and
oltom allowing access to balancer (Fig. 6-117).

3. Remove harmonic balancer attaching bolt and
etainer washer.

4, Remove harmonic balancer by sliding it off end
if crankshaft.

Fig. 6~117 Harmonic Balancer

IMING CHAIN -

Fig, 6-118 Timing Chain Cover Seal
5. Install new harmonic balancer by reversing
above steps, lining up keyway in balancer with key
on crankshaft,

6. Tighten harmonic balancer attaching bolt to
130-190 Ib, it torque.

NOTE: Rewmove flywheel cover and lock flywheel
before tightening balancer bolf.

TIMING CHAIN COVER SEAL—
REMOVE AND REPLACE

1, Loosen alternator adjusting bolts.
2. Remove chain and accessory drive belt.
3, Remove harmonic balancer.

4, Remove timing chain cover seal by prying out
of bore with a pry bar (Fig. §-118).

5. Install new seal with lip of seal inward using
seal installer J-2114%.

6. Replace harmonic balancer.
7. Install drive belts and adjust to proper tension.

TIMING CHAIN COVER, GASKET, OR FUEL PUMP
ECCENTRIC—REMOVE AND REPLACE

v

1. Drain radiafor and c¢ylinder block.

'2~\’;’¥Lcosen alternator adjusting bolts,




65-64 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

RETAINER
WASHER

FUEL PUMP
ECCENTRIC

CFUEL PUMP
USHING

Fig. 6-119 Front of Engine With
Timing Chain Cover Removed

3. Remove fan belt and accessory drive belt.
4, Remove fan and pulley from hub of water pump.

5. Discomnect upper and lower radiator hoses.
6. Remove fuel pump.

7. Remove harmonic balancer,

8. Remove front four oil pan to timing chain cover
SCrews.

8. Remove timing chain cover to block attaching
bolts and nuts and timing chain cover to intake mani-
fold bolt.

10. Pull timing chain cover forward to clear studs
and remove,

11. Remove “O” ring seal from recegs in intake
manifold water recirculation passage.

12. Remove timing chain cover gasket and thor-
oughly clean gasket surfaces on block and cover.
Use care to prevent gasket particles and other
foreign malerial from falling into oil pan

13. Inspect front oil pan gasket and replace if
damapged, I new gasket is installed, it should be
cemented to oil pan,

14. If new fuel pump eccentric and bushing are t
be installed, ramove camshaft sprocket relainer bo
and retaining washer and remove the eccentric ar
bushing. Place fuel pump bushing over eccentric wil
rolled flange toward camshaft sprocket (Fig, 6-119

NOTE: Bushing vetaining flunge shoild be betwee
eccentyic and spvocket fov vetention of bushing i
operation,

Install bushing and eccentrie, indexing fang ¢
eccentric with keyway cutout in camshaft sprocke
Insert retaining screw with retainer washer ar
tighten securely.

15. Positicn new timing chain cover gaskef ove
studs and dowels against block.

16. Transfer water pump to new timing cha
cover if new cover is to be installed.

17. Install new ‘0’ ring seal in water recircul:
tion passage of intake manifold.

18. Position timing chain cover on engine indexix
over dowels, install bolts and nuts and tighte
securely.

19, Install four oil pan to timing chain cove
sgrews and tighten to 10-15 lb. ft. torque.

20. Install harmonic balancer, retainer bolt wi
retainer, and tighten to 130-190 Ib. ft. torque.

21. Connect lower radiator hose to pumyp inle

22. Position pulley and fan on water pump h
and install attaching bolts. Tighten to 15-25 1b. :
torque.

23. Install power steering pump and belt on ca
s0 equipped.

24, Install generator adjusting strap.

25. Install fan belt and accessory drive belt
Adjust to proper tension. '

26. Install fuel pump.,
27. Refill cooling system and check for leak

TIMING CHAIN AND SPROCKETS—
REMOVE AND REPLACE

1. Remove timing chain cover, making certa
0 ring seal and hollow dowels are retained &
installation at assembly.
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2. Remove fuel pump eccentric, bushing and timing
thain cover oil seal.

3. Align timing marks to simplify proper position-
ng of sprockets during reassembly (Fig. 6-120).

4, Slide timing chain and sprockets off ends of
rankshaft and camshaft.

5. Install new timing chain and/or sprockets mak-
ng sure marks on timing sprockets are aligned
xaclly op a straipht line passing through the shaft
enters (Fig, 6-120). Camshaft should extend through
procket so that hole in fuel pump eccentric will
ocate on shaft.

6. Install fuel pump eccentric and bushing, index-
ng tab on eccentric with keyway cutout in sprocket.
nstall retainer bolt with retainer washer and tighten
ecurely.

7. Making certain hollow dowels are in place in
lock, place timing chain cover gasket over studs
nd dowels.

8. Install timing chain cover, making sure ‘O’
ing seal is in place.

"AMSHAFT AND/OR CAMSHAFT BEARING—
EMOVE AND REPLACE

The camshaft and camshaft bearings can be re-
Jaced with engine installed in car or with engine
emoved and disassembled for overhaul, however,
0 replace the rear camshaft bearing without re-
noving and completely disassembling engine, the
rapeller shaft, transmission and clutch housing
aust first be removed.

To replace the camshaft and/or the rear center,
enter, front center or front camshaft bearing with-
ut removing and completely disassembling the en-
ine, proceed as follows:

1. Drain radiator.

2. Remove carburetor air filter.

3. Disconnect 211 water hoses, vacuum hose and
park plug wires.

4. Disconnect carburetor linkage, fuel lines and
ires to thermogage unit,

5. Remove hood latch bracket.

Fig. 6=120 Aligning Timing Marks

6. Remove radiator, fan and pulleys.

7. On air conditioned cars, remove alternator
mounting bracket and alternator.

8. Remove crankcase ventilator hose, and remove

both rocker arm covers and gaskets.

9. Remove distributor hold-down c¢lamp and re-
move distributer.

10, Remove intake manifold and gaskets.

NOTE: Make ceviain "O" ving seal between in-
take manifold and timing chain cover is wvetained
and installed duving assembly.

11. Remove push rod cover.

12. Loosen rocker arm ball retaining nuts so that
rocker arms can be disengaged from push rods and
turned sideways.

13. Remove push rods and hydraulic lifters. Store
push rods in stand J-5709 and lifters in lifter box
J-5763 so they can be reinstalled in original
positions.
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CAMSIAFT BEARING--REMOVE

1. Insert remover adapter J-6173-4 into fro
bearing to act as a support for shaft J-6173-1 (Fi
6-121).

J-6173-6
4
4 > TRRUST NNOTE: o fromt heacier.ds & 2 a¢ Yepaled, mse
B, ™%, WASHER installey wldapler in cenley beaving to act as suj
>/ peri fov shafi.

2. Insert replacer adapter J-8173-3 into rear
bearing te be remeved se that shaulder en remav:
\ bears against rear edge of bearing.
| 6172

I
ABJUSTING NOTE: If vear beaving is in b2z vemeved, it un
i NuL be necessary o vemonve camshaft vear plug,

3. Place indexing cellar J-6173-6 en thrcaded &
af shaft with epen side toward unthreaded end
start thrust washer apnd nut en shaft (Fig, 6-121

Fig. 6-121 Pasitiening Index Collar
4, Insert shaft and indexing collar threugh r

14. Remave harmenic balancer. maver and replacer adapters and pesitisn Iug .
indexing cellar in ventilaler hole in front ef hle
15. Remeve fuel pump. (Fig. §-121). This indexes the shaft se that it cann
relate,
16. Remave four weil pan te timing chain cever 5. Slip key J-6173-5 into netches in shaft behi
SCrews. bearing te be remeved (Fig. 8-122).
17. Remeve timing chain cever and gasket. 6. Turn nut en front ef shaft to pull key agair
remever adapter J-6173-4, then centinue te turnr
18. Remeve fuel pump eccentric and fuel pump until kearing is pulled eut of ils hele,
bushing.
18, Align timing marks en timing chain spreckets CAMSHAFT BEARING -- REPLACE

and remeve timing chain and sprackets,
1. Place a clean rag against each side of f
20. Remeve camshall thrust plate. transverse member just belew the bearing hele

21. Carefully pull camshaft frem engine, exercis-
int cautiesh Se@ as net te damage bearings in bleck

NOTE: The cleavance fev camshafi vemeoval is
very limited and, in cases wheve enygine mounts
arve worn excessively, it may be necessavy lo veise
the freut ef the engine te pevmit vemsuval,

22. Stuff clean rags threugh epenings in engine
block as an aid in preventing fereign material ar
parts eof bearing remever tae! frem drepping inte
bleck.

CAUTION: It is imperetive that operaler exercise
exireme caution when inseviing beaving remeveyr
adapters ov key thrvough openings in engine black
to prevent thewm from dvepping inle enyine, Fig. 6-122 Preparing to Remove Camshaft Bearing
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;atch any shavings and carefully clean up the hole.
111 scratches or nicks in the c¢ast iron should be
imoothed with a scraper or file, being careful not
o get any chips in cylinder head gallery feed hole.
hamfer the rear edge of the hole slightly to reduce
he possibility of shaving down the outer diameter of
he bearing when it is inslalled.

2, Insert remover adapter J-6173-4 into front
rearing to act as a support for the shaft.

NOTE: If front heaving is being veplaced, insert
removey adaptey #n cender beaving tv act os support
Juv the shaft.

3. Insert pilot J-8173-7 into hole in which bearing
S to be installed

4. Coat outside of new bearing with oil and place
t over replacer adapter J-6173-3, indexing notch in
xdge of bearing with pin on replacer adapter.

NOTE: The notch in the edge of the beaving is
used to propervty position the bearing, with vespect
to the oil holes, when it is wnstalled. When beay-
tngs arve installed in production, the notches all
face the front excepi lhe one in the veav beaving.
I the field il is necessavy o install beavings with
the noitch facing the vear.

5. Position replacer adapter J-6173-3, with bear-
ng in position against shoulder, against rear of hole
n which bearing is to be installed (Fig. 6-128). Index
nark on shoulder of replacer must point down
toward crankshaft side) to properly position bearing.

6. Insert shaft with indexing collar, thrust washer,
nd nut through remover, pilot and replacer adapters
nd index lug on collar with ventilation hole in front
f block (Fig, 6-121).

7. Slip key J-6173-5 into notches in shaft behind
‘eplacer adapter J-6173-3 and tighten nut to start
earing into hole (Fig. 6-123). Continue to tighten
ut until bearing has been pulled completely into its
ole. When properly positioned, it will be approxi-
aately flush with both sides of the transverse
nembet.

NOTE: Rear bearing should be pulled in until
frout edge is flush with block., This will leave
shouldey af end of counterbore fov camshaft vear
plug visible behind beaving.

B. Remove remover and replacer set J-6173.

9, Visually observe that holes in bearing line up
vith drillings in block.

Fig. 6-123 Preparing to Install Camshaft Bearing

10. Carefully remove rags used to catch particles
of metal and use magnet or vacuum cleaner {0 make
sure that all metal particles are removed from block
surfaces and oil drillings.

CAMSHAFT - REPLACE

1. Coat inner diameters of all camshaft bearings
with oil and carefully install camshait. Rotate cam-
shaft through several revolutions to make sure it is
completely free. If any tight spots are found, remove
camshaft and very carefully polish down the center
journal slightly. If still nol free, poligh the front and
rear journals slightly. If any particular bearing
causes binding of the camshaft, replace that bearing
also.

NOTE; Front centev and vewy centey jouvrnals
should nol be polished except to vemove slight
voughness ov scratches. Slight warpage of (he
camshaft is nol harmful provided the journals ave
polished down until the camshaft votates freely
in its beavings,

2. With camshaft properly seated, install cam-
shaft thrust plate and tighten bolts 10-25 lb. ft
torque,

3. Install timing chain sprockets and timing chain,
making sure marks on sprockets are aligned pro-
perly (Fig. 6-120).

4. Install fuel pump eccentric and bushing., Tighlen
camshaft sprocket retaining boll 30-45 lb. ft. torque.
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Fig. 6=124 Installing Oil Pan Gasket Retainers

5. Install timing chain cover dowels and new gas-
ket and tighten cover to c¢ylinder block bolts and
caver to block stud nuts 20-35 1b. {t. torgue,

6. Insert four oil pan to timing chain cover screws
and tighten 10-15 lb. fi. torque.

7. Imstall fuel pump and tighten bolts 15-30 lb. ft.
torgue.

8. Install harmonic balancer. Tighten bolt 130- 190
1b, ft. torque.

9. Install hydraulic lifters and push rods, making

certain they are veplaced in their original positions.

10. Engage rocker arms on push rods and tighten
racker arm ball retaining nuts 15-25 1b. ft. torque.

11. Install push rod cover. Tighten bolts 25-70 1b.
in. torque.

12, Install intake manifold and gasket.
bolts 30-45 1b. ft. torgue.

Tighte

NOTE: "O" ving seal wmust be installed beiwec
intake monifold and liming chain covey befove man
Jold is securely positioned.

18, Install distributor, positioning rotor pointe
to number six cylinder, and install distributor holc
down clamp. Tighten clamp retaining screw 15-£
Ib. ft. torque.

14, Install crankcase ventilator outlet pipe ar
both rocker arm covers and gaskets, Tighten cove
bolts 45-80 1b. in. torque.

15. I generator bracket and generator were r
moved, install and tighten bolts 10-25 1b. ft. torqu

16. Install fan and pulleys.

17. Imstall radiator, tightening all bolts securel

18. Install hood latch bracket and tighten bol
15-20 1b, ft. torque.

19. Connect carburetor linkage, fuel lines a

thermogage unit.

20, Connect all water hoses, vacuum hbse &
spark plug wires.

21. Install ecarburetor air filter.

22. Refill cooling system and check for leak

ALUMINUM
COATED
GASKET

CEMENT
GROOVE 1”7 to 1"
{BOTH SIDES)

Fig. 6=125 Front Gil Pan Gasket Overlapping Side Goskets

Fig. 6-126 Rear Oil Pan Gasket Positioned in Bearing C
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OIL PAN AND/OR OIL PAN GASKETS—
IEMOVE AND REPLACE

REMOVE

1. Remove engine, clutch (SM) and transmission
1S an assembly from vehicle.

2. Remove clutch (SM) and transmission from
sngine.

3. Place engine on a suitable stand.

4, Remove oil pan.

REPLACE

1. Install new gaskets on oil pan using gasket
retainers (Figs, 6-124, 125).

2. Install new oil pan gasket in rear main bearing
cap (Fig, 6-126),

3. Install oil pan into position and torque retaining
screws 10-15 1b, ft,

4, Remove engine irom stand,

5. Install cluteh (SM) and transmission to engine
and inslall complete assembly in vehicle.

OlL PUMP—REMOVE AND REPLACE

1. Remove engine 0il pan (See ‘“Oil Pan - Remove
ind Replace’™).

2. Remove oil pump attaching belts while hold-
ing oil pump in place. Carefully lower oil pump away
‘rom block with one hand while removing oil pump
irive shaft with other hand (Fig. 6-127).

3. Position drive shaft in distributor and oil pump
Irive gears, DPlace pump against block using new
yasket between pump and block. Index drive shaft
wvith purap drive gear shaft. Install two attaching
screws with lockwashers and tighten securely.

NOTFE: Removal and installation of pump does not
affect ignition timing, since the oil pump and dis-
tributor drive geay is mounted on the distributoy
shaft,

4. Install 0il pan

Fig. 6=127 Oil Pump and Oil Pump Drive Shaft

Oit PUMP—RECONDITION

DISASSEMBLE

1. Remove pressure regulator spring retainer,
spring, and pressure regulator ball,

2. Remove screws retaining cover to oil pump
body and remove cover,

3. Remove driven gear and drive gear with shaft.

NOTE: Oil pump scrveen should wot be vemoned
from pump body, Be caveful not to loosen scveen,

CLEAN AND INSPECT

1. Clean all parts thoroughly. Screen must be
thoroughly c¢leaned by using a fluid such as used for
carburetor cleaning.

2. Inspect pressure regulator spring (Fig. 6-128)
for distartion, cracks, and wear on Sides.

3. Inspect pressure regulator ball to see that it is
not nicked or otherwise damaged.

4, Inspect pump body, driven gear shaft and cover
for evidence of wear.

5. Inspeé¢t pump gears and end of drive gear shaft
for wear (Fig. 6-128).

6. Inspect oil pump drive shaft (distributor to
pump shaft) for evidence of wear and cracks.
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COVER QIL PUMP DRIVEN PICKUP
SCREW COVER GEAR SCREEN
PRESSURE
REGULATOR
SPRING
PRESSURE
REGULATOR
SPRING
W RETAINER
i w PRESSURE
DRIVE GEAR OlL PUMP REGULATOR
AND SHAFT BODY BALL
Fig. 6-128 OIl Pump ~ Exploded View
ASSEMBLE REAR MAIN BEARING OIL SEAL—
1. Install drive and driven gears, REMOVE AND REPLACE
2. Install cover and turn drive shaft by hand to ) s
ensure that it turns freely. 1. Remove oil pan (See “*Oil Pan - Remove an
Replace’’).
3. Install pressure regulator ball, spring and ) 616 {F, 8- 128)
retainéb. 2, Remove oil pump and baffle (Fig, 6- ;
CAUTION: Do not attempt to change oil pressure 3. Remove rear main bearing cap.
by varying lemgth of bressure vegulator valve 4, Use tool shown in Fig. 6-130 made from bras
spring.

bar stock ro pack upper seal as follows:

4. Insert tool against one end of the oil seal :
the cylinder block and drive the seal gently ini
the groove until the tool bottoms.

_’__T)Q i )
5t e
L_1/2"DlA.
NOTE:
BREAK ALL SHARP CORNERS M»
2-1/2"R. MIM.

- 4 - =

j—— 8 APPROX.

Fig. 6-129 Oil Pump and Baffle Fig. é6=130 Rear Main Bearing Qil Seal Tool
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b. Remove the tool and repeat at the other end
of the seal in the cylinder block.

5. Clean the block and bearing cap parting line
thoroughly.

6, Form a new geal in the cap (Fig, 6-131).

7. Remove the newly formed seal from the cap and
cut four {4) pieces approximately 3/8'" long from this
seal.

8. Work two 3/8"pieces into each of the gaps which
have been made at the end of the seal in the cylinder
block. Without cutting off the ends, work these seal
pieces in until flush with the parting line and no
fibers are protruding over the metal adjacent to the
groove.

8. Form another new seal in the cap (Fig. 6-131).

10. Assemble the cap to the block and tighten to
110-130 1h. ft. torgue.

11. Remove the cap and inspect the parting line to
insure that no seal material has been compressed
between the block and the cap. Clean as necessary.

Fig. 6-131 Forming New Seal in Cap

59°

]

Fig. 6-132 Tool for Removing Upper Half of Main Bearing

12. Apply a 1/16" bead of sealer from the center
of seal acrosas to the external cork groove.

13. Reassemble the cap.
ft. torque.

Tighten to 110-130 1lb.

14, Install baffle and oil pump.

15. Install oll pan (See ‘‘Ofl1 Pan - Remove and
Replace’’),

MAIN BEARINGS—REMOVE AND REPLACE

1. Remove oil pan. (See ‘“Oil Pan - Remove and
Replace’’).

2. To gain access to rear center bearing cap, re-
move oil baffle. To gain access to rear mafn, re-
move oil pump in addition to o0il baffle.

3. Remove bearing cap of main bearing to be
replaced.

4, Make a tool for removing upper half of bearing
shell as shown in Fig. 6-132. KMO 734 ¢an also be
used.

5. Insert tool in oil hole of crankshaft and rotate
crankshaft in usual direction of rotation. This will
cause bearing to be moved from between shaft and
bearing seat.

6. Oil bearing surface of shell and install by in-
serling plain end of bearing shell at indented side of
bearing seat and pgently rotating shell into place by
turning shaft.

7. Install new bearing lower half by inserting in
bearing c¢ap so indentation in shell and cap coincide,
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Fig. 6-133 .002 Shim Positioned in Cap
far Checking Bearing Clearance

8. Install hearing cap and check fit of bearing
using plastigage or shim stock as ouilined below.

CAUTION: Undey no civcumstances should bearv-
ing caps be filed ov shimmed in an ¢ffort to effect
a Fit.

PLASTIGAGE METHOD OF DETERMINING
MAIN BEARING CLEARANCE

1. Place a .002" brass shim between the crank-
shaft journal and the lower bearing in each bearing
cap next to the one being checked (Fig. 6-133).

Tighten all cap bolts to proper torque as follows:
rear - 110-130 Ib, ft., all others 90-110 I1b. ft.
This causes the crankshaft to be forced against the

Fig. 6-134 Plastigage en Journal

upper Dbearing and insures an accurate measure
ment of the total clearance.

2. Remove the bearing cap of the bearing to b
checked. Wipe the bearing and the journal free ¢
oil.

3. Place a piece of Plastigage the length of ih
bearing (parallel to the crankshaft) on the journal o
bearing surface (Fip, 6-134). Install the cap an
tighten cap bolts to proper torque,

NOTE: Do nof turn crankshaft with Plnstignge i
place.

4. Remove bearing cap and using Plastigage scal
an envelope measure width ol compressed Plastigat
before removing it from the bearing or journal (¥ig
6-135). If the bearing clearance is beiween .0005
and .0020", the clearance is satisfactory. If th
clearance is more than .0020", replace the bearin
with the next size undersize bearing and rechec
clearance. Bearings arc available in standard sizt
.001" and .002" undersize.

5. Install a new rear main bearing oil seal in th
cylinder block and main bearing cap if the rea
main bearing was checked and/or replaced (see pag
6- ).

Fig. 6-135 Measuring Plastigage
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CONNECTING ROD BEARINGS—
REMOVE AND REPLACE

1. Remove oil pan. (See ‘‘Oil Pan - Remove and
Replace??).

2. To gain access to numbers 5, 6, 7, or 8 con-
aecting rod caps il will be necessary to remove oil
aump screen and oil baffle.

3. Rolate crankshaft as necessary to bring crank-
oin carrying bearing io be replaced straight down
(Fig. 6-136).

4, Remove bearing cap of bearing to be replaced.

5. Install connecting rod bolt guide set J-5239 on
connecting rod bolts (Fig, 6-137).

6. Push piston and rod assembly up far enocugh to
allow removal of bearing shell Remove bearing
shells from rod and cap.

7. Inspect crankpin for damage, out-uf-round, and
taper.

8. Reassemble cap and rod with new bearing shells
and check it using Plastigage or shim slock as out-
lined below.

CAUTION: Undeyr wno civeumsiances should abeay-
tng cap be filed or shimmed in an effort to effect
a fit.

PLASTIGAGE METHOD OF DETERMINING
CONNECTING ROD REARING CLEARANCE

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

NO. 1 NO. 2 CONNECTING
CONNECTING ROD CAP
!

ROD CAP ;

Fig, 6=136 Cronkshaft Positioned for Removal
of No. 1 and No. 2 Connecting Rod Caps

Fig. 6-137 J=5239 Positioned for Removal
of Rod Connecting Bearing Shell

2. Place a piece of Plastigage the length of the
bearing (parallel to the crankshaft) on the crankpin
or bearing surface, Fig. 6-138. Install the cap and
tighten cap bolts to 45 1b. ft.

NOTE: Do notl tuvn crankshaft with Plastigage in
dlace.

3. Remove bearing cap and uging Plastigage scale
on envelope measure width of compressed Plastigage
before removing it from the crankpin or bearing
(Fig. 6-189). If the bearing clearance is between
.0005" and .0025" the clearance is satisfactory. If
the clearance is more than .0025" replace the bear-
ing with the next size undersize bearing and recheck
clearance. Bearings are available in .001" and ,002"
undersize.

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

CONNECTING ROD AND PISTON ASSEMBLY—
REMOVE AND REPLACE

REMOVE

1. Remove oil pan and if number 5, 6, 7T or 8 rod
and piston agsembly is to be removed, remove oil
baffle and oil pump. (See ‘‘Oil Pan - Remove and
Replace’),

2. Remove intake mmanifold and cylinder head on
bank from which pision is to be removed.



6-74 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

Fig. 4-138 Plastigoge on Crankpin

3. Rotate crankshaft so crankpin carrying assem-
bly to be replaced projects straight downward (Fig.
£-138).

4, Remove bearing cap and install connecting rod
bolt guide set J-5239,

5. Carefully remove connecting rod and piston
assembly by pushing out with knurled handle of long
guide (Fig, 6-137),

REPLACE

1. Install connecting rod bolt guide set on connect-
ing rod bolts with long handle guide on same side as
oil groove in rod.

2. Using suitable ring cowpressor insert piston
and connecting rod assembly into cylinder so that
notch in top of piston is toward front of engine. This
will place the oil groove of the connecting rod so that
it will direct oil against the opposite cylinder wall.

3. From beneath engine, pull connecting rod, with
bearing shell in place, into position against crankpin.

4. Remove guide set J-5238. Install bearing cap
and cap nuts and tighten to 40-46 Ib. ft. torque.

5. Replace 0il pump screen and oil balfle, if they
were removed.

6. Insia ind ol

7. Replace oil pan, using new gaskets. Tighten o:
pan screws to 10-15 lb. ft. torque.

CONNECTING ROD AND PISTON ASSEMBLY—
RECONDITION

NOTE: Use cave al all times when handling am
sevvicing connecting vods and pistons, To preven
poassible damage lo lhese unils, do not clamp vor
oy pision in vise since they wmay become distoried
Do not allow pistons lo sivike agaeinst one another
against hard nhjects, oy hench suvfaces, stnce dis
tovtion of piston conlouy ov nicks in the soft alu
wminum malevial wmay resull,

CONNECTING ROD AND PISTON --
DISASSEMELE

1, Remove piston rings using suitable piston rin
remover,

NOTE: It is imporiantthat yings be yemouvedcare
Jully o prevent scyatching ov buvying of vin
prvooves and lands,

2. Using 2 suitable arbor press place the sprin
and plunger into the bore of the base support an
position on an arbor press with the pilot plunge
indexed in the bottom of piston pin bore. See Fit
6-140 inserl for correct base support and pil
plunger for the type pistons being serviced.
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3. Place tool J-6901-5 between connecting rod
and piston boss (Fig. 6-140).

4, Place tool J-6901-3 (Fig. 6-140) in piston pin
and press piston pin down until pilot bottoms in tool
J3-6901.

5. Remove tool J-6901-5 from between connecting
rod and piston boss.

6. Remove pilot plunger and spring from tool
J-6901.

7. Place ¢nd of piston pin in tool J-6801 and
place on arbor press.

8. Using tool J-6901-3 (Fig. 6-140) press pin out
of piston and connecting rod.

8. Remove bearing cap and bearing.

CONNECTING ROD AND PISTON- -
CLEAN AND INSPECT

1. Clean carbon, varnish, and gum from piston
surfaces, including underside of piston head, Clean
ring grooves, and oil slots in oil ring groove, using
suitable cleaning tools and solvent.

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

1-6901-5

X J-6%01

Fig, 6=140 Piston Positioned in Arbar Press
for Removal of Pin

b

Yyt

3

y
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Fig. 6=141 Normal Cylinder Wear Pattern

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

NOTE: If piston pin bosses ave vough or worn
out-of -vound and the piston is otherwise seyvice-
able, the pin hosses may be honed for oversize
pins. Before fifting oversize pins, however, it is
advisable lo check fit the piston in bore.

4, Inspect piston pin for seoring, roughness, or
uneven wear.

5. Inspect bearing shells to see that they are serv-
iceable. TFit of bearings should be checked when en-
gine is being assembled.

CYLINDER BORES- -INSPECT

Inspect cylinder bores for out-of-round or exces-
sive taper with an accurate cylinder gauge J- 8087 or
comparable, at top, middle and bottom of bore.
Measure cylinder bore parallel and at right angles to
the center line of the engine to determine out-of-
round. Variation in measure frem top to bottom of
c¢ylinder indicates the taper in the cylinder.

Fig. 6-141 illustrates area in cylinder where nor-
mal wear occurs, If the measurement at dimension
A, taken at a point one half inch down from top of
cylinder is .0Q7" in excess of dimension B taken at
a point four inches down from top of cylinder, this
indicates the necessity of cylinder boring and in-
stalling new rings and pistons. Cylinder bore can be
measured by setting the cylinder gauge dial at zero



6-"16 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

Fig. 6=142 Maeasuring Cylinder Bore

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 detting when removed from the cylinder
(Fig. 6-142 and 6-143).

Fine vertical scratches made by ring ends will
not cause excessive oil consumption, therefore,
honing 1o remove is unnecessary.

HONING OR BORING

If a piston in excess of ,D05" oversize is to be in-
stalled, the cylinder should be hored, rather than
honed, to effect a true bore.

When honing to eliminate the possibility of honing
taper into the cylinder when installing a 005" over.
size, full sirokes of the hone in cylinder should b
made in zaddition to checking measurement at top
middle and bottom of bore rcpeatedly.

When boring always be sure the crankshaft is ou
of the way of the boring cutter when boring eacl
cylinder., Crankshafl bearings and olher interna
parts must be covered or taped to protect then
during boring or honing operation. When taking th
final cut with a boring bar leave .001" on the di
ameter for finish honing to give the required pistol
to cylinder clearance =pacifications.

NOTE: Honing or boving opevation wmust be dom
undey close supervision so that specified clearanc
between pistons, rings, and cylinder boves i
maintained,

By measuring the piston to be installed at th
sizing points (Fig. 6-144) and adding the mean of th
clearance specification, the finish hone cylinde
measurement can be determined. It is importan
that both the block and piston be measured at norma
room temperature, 60°-90°F,

After final honing and beforc the piston is checke
for fit, each cylinder bore must be thoroughl
cleaned, Use soapy water solution and wipe dry i
remove all traces of abrasive. If all traces ¢
abrasive are not removed, rapid wear of new ring
and piston will result,

Intermixing differcnt size pistons has no effect o
engine balance as all Pontiac pistons from standar

0007 —.0013
SMALLER THAN
CYLINDER BORE

_/|
SIZING POINT m

Fig. 6-143 Measuring Cylinder Gauge

Fig. 6-144 Piston Sizing Points
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size up to .030" oversize weigh exactly the same,
Pontiac does not recommend boring beyond 010"
during warranty period so that if necessary, engine
can be serviced at high mileage without cylinder
block replacemment.

FIT AND REPLACE PISTON

Pistons should be fitted in the bores by aciually
measuring the fit, Clearance between the piston
and the cylinder bore should be .0007" to ,0013",

I cylinder 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, il should be washed
thoroughly with hot, soapy water and a stiff bristle
brush,

Using a cylinder checking gauge, measure the cyl-
inder bore crosswise of the block to find the smallest
diameter, Record the gmallest diameter of each
bore,

NOTE: When measuying cvlindey boves and pistons
it is wevy imporiant that the block and pistons be
al room temperature. If any ov cll of the paris
are hotter oy coldev than normal voom tempeyvu-
ture, improper fitting will vesull,

Measure the piston skirt perpendicular to the
piston pin boss (piston pin removed} and at the sizing
point indicated in Fig, 6-144.

Make sure the micrometer is in full contact (Fig.
6-145),

As the pisions are measured they should be
marked for size identification and the mecasurements
recorded,

If there is excessive clearance beiween a cylinder
bore and the piston which was installed in that bore,
a new piston should be used.

New pistons are serviced for both standard and
premium fuel engines in standard =size and .005",
.010", .020" and ,330" oversize,

NOTE: Since these ave nominal oy basic sizes,
it is impovtant that new pistons be measured (o
ensnuye propev fit. All new pisions arve serwviced
with selectively fitted piston pins.

Fig. 6=145 Measuring Pision

After all measurements have been made, match
the new pistons with the cylinders where they will
fit with proper clearance. Honing of cylinder hore
may be necessary to effect a proper fit. When prop=-
erly mated, mark the pistons with the cylinder
nurmbers they fit so they will not become mixed,

FITTING PIN IN PISTONS

The piston pin fit in piston is .0003" to .0005"
loose with pin and bosses clean and dry.

NOTE: Piston and pin must be af voowm femperva-
tuve when checking fit and pin musé be able fo
fall from pistor by ils own weight.

In case the standard size pin does not fit
properly in the piston, an oversize piston pin must
be fitted. Piston pins are available in 001" and
.003" oversize,

When oversize pins are used, the piston pin bosses
must be honed 1o give the required fit. It will also be
necessary to hone the connecting rod pin bore to fit
the oversize pin using a Sunnen hone or similar
arcurate equipment,

NOTE: A special gvit hone is used fov honing the
connecting vad pin bove, The pision pin size should
he .000R" lo .0018" lavgewr than the comnecting vod
pin bove fov the proper press fit. The piston pin
should not show any wmovement under 1500 1b,
minimum load affer assembdly in rod.
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Fig. 6-146 |Installation of Piston Pin
ASSEMBLE CONNECTING ROD TO PISTON

There is a notch cast in the top of all piston heads
to facilitate proper installation. The piston assem-
blies should always he installed with the notch
toward the front of the engine.

1. Place pilot plunger J-6901-8 and spring in the
support base to be used as a pilot end stop, Use
base support J-6901-8,

2, Place pilot plunger of tonl J-6901 in piston pin
bore and place on arbor press.

3. Coat piston pin and rod lightly with graphile
lubricant,

4, Place tool J-6901-3 in piston pin and press pin
into piston and connecting rod (Fig, 6-146) until
piston pin bottoms against plunger of tool J-6901,
Piston must turn freely on pin. If piston binds on
pin, disassemble, hone piston pin bosses slighily and
reassemble,

The odd nurmbered piston assemblies will always
be installed in the left hand bank ot cylinders, while
the even numbered piston assemblies will always be
installed in the right hand bank of cylinders.

One side of the connecting rod will have small
identifying bosses (Fig. 6-147). The small identifying
bosses on odd numbered rods will always bc facing
the rear of the engine, while the small identifying

bosses on even numbered rods will be facing th
front of thc engine, When the rod and piston ar
correctly insialled, ihe oil groove between the ro
and cap will be on the lefi side on even numbere
rods, and on the right side on odd numbered rods

PISTON RINGS REPIL.ACE

1. Remove oil pan,

2, Remove oil pump and baffle,
3. Remove inlake manifold,
4. Remove eylinder heads.

5. Rotate crankshaft so ¢rankpin carrying assem
bly to be replaced projects straight upwards.

8. Remove bearing cap and install conhecting ro
bolt guide set T-5239, Reinstall cap on connectin
rod to ensure against subsequent mix of caps an
connecting rod.

7. Carefully remove connecting rod and pisto
assembly by pushing out with narrow handle of rin
guide (T-5239),

8. Clean carbon, varnish, and gum from pisto
surfaces, including underside of piston head. Clea
ring grooves, and oil holes in 0il ring groove, usin
guitable cleaning lools and solvent.

8, Carcfully examine piston for rough or score
bearing surfaces; cracks in skirt or head; crackec

LEFT BANK
NOS. 1,3,5,7

RIGHT BANK
NQOS. 2,4,6,8

Fig. 6~147 Correct Assembly of Rod fo Piston
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broken, or worn ring lands; scored, galled, or worn
piston bosses. Damaged or faulty pistons should be
réeplaced,

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

Inspect cylinder bores for out-of-round or exces-
sive taper. If bores show excessive out-of-round or
taper, or if cylinder walls are badly scored, or worn
beyond specified limits, the cylinder block should be
rebored and new pistons and rings installed,

PISTON RINGS - INSTALL ON PISTON

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 engines. The lop
compression rings are taper faced and also have
either a slep or a chamfer on the inside diameter of
the top side. The top compression ring is chromec
plated, The lower compression ring may have a step
or chamfer on the inside but should always be in-
slalled with the mark (letter ‘“T’’, dot or word
“TOP") toward the top.

New rings are serviced for the standard size
pistons, and for ,005'", .010", .020", and ,030" over-
slze pistons. When selecting rings be sure they
match the size of the piston on which they are to be
installed, t.e, standard rings for standard pistons,
.010" oversize rings for ,010" oversize pistons,

Fig. 6-148 Checking Ring Gap

Fig. 6=142 Measuring Ring to Groove Side Clearance

etc, Ring gap and side clearance should be checked
while installing 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 botiom of the ring trav-
eled part of the cylinder bore in which it will be
used. Square ring in bore by pushing il into position
with head of piston.

3. Measure gap belween ends of ring with feeler
gauge (Fig, 6-14B), Gaps should be as follows:

Upper Compression Ring ., ... .016" - 026"
Lower Compression Ring ., ., .013" - 025"
Oil, RiNG.oe w0 o oo e s e G018 - OS5

Incorrect ring gap indicates that wrong size rings
are being used, If rings are selected according to the
size of the bore (standard ,005" oversize, etc.) they
should have ilhe proper gap, It should not be neces-
sary to alter ring gap by filing,

4, Install rings on pision, using suitable ring in-
stalling tool, such as J-7133, to prevent breakage or
fracture of rings, or damage to pistons,

5, Measure side clearance of rings in ring groove
{Fig. 6-149) as each ring is installed, Clearance with
new pistons and rings should be as follows:

Upper Compression Ring . . ., .0015" - ,0030"
Lower Compression Ring. ., .. .0015" - ,0035"
01l Control Ring .. ... . ... ,0003" - 0DO55"

If side clearance is eXcessive, piston should be
replaced,.
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Fig. 6-150 Aligning Timing Marks

CONNECTING ROD AND PISTON ASSEMBLY-
REPLACE

1. Install connecting rod holt guide set on con-
necting rod bolts with long handle guidc on same
side as oil groove in rod,

2, Using suitable ring compressor insert piston

and connecting rod assembly into cylinder so that
notch in top of piston is loward front of engine.

3. From beneath engine, pull connecting rod, with
bearing shell in place, into position against crankpin.

4. Remove guide set J-5239. Install bearing cap
and cap nuts and tighten to 45 Ib, ft. torque,

5. Replace oil pump and oil bafile, if they were
removed.

6. Replace oil pan using new gaskets, Tighten oil
pan screws to 15 b, ft. torque.

7. Install eylinder head and intake manifold,

8, Install engine, clutch {SM) and transmission as
an assembly.

9. Refill crankcase and cooling system, and check
for leaks.
CRANKSHAFT—REMOVE AND REPLACE

The crankshaft can be rcmoved and replaced will
cylinder heads, pisions, rods, manifolds and other
upper engine components installed, but the flywheel

clutch and transmission assemblies must be
removed,

REMOVE

1. Remove engine, clutch (SM) and transmissior
as an assembly.

2. Remove clutch (SM) and transmission fron
engine and install engine on suitable stand.

3. Remove spark plugs.
4, Remove engine oil pan,

5. Remove oil pump assembly and oil pump driv
shaft (Fig, 6-127).

6. Remaove oil bhatfle and oil baffle tube,
7. Remove harmonic balancer.

8. Remove fuel pump,

9. Remove timing chain cover, gasket and ‘O’
ring seal. &

10. Remove fuel pump eccentric and bushing (Fig
6-119).

i1, Remove sprockets and timing chain (Fig
6-150),

12. Remove comnecling rod caps.

NOTE: Mark connecting vod caps fov prope
veinstaliation.

13, Remove main bearing caps from block,

NOTE: Befove vemoving crvankshaft, tape thrvead
af comecting vod bolts to pvevenl dumage fo cvank
shaft. Depyess pistons until connecting vods av
free of crankshaft.

14. Lift crankshaft from block,
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REPLACE

1, With upper bearings installed pesition crank-
shaft in block.

2. Install main bearing caps (with bearing shells
in place) but do not tighten retaining bolts.

3. Pull connecting rods and piston assemblies into
place, rotating cvankshaft as necessary to properly
seat rods.

NOTE: Make sure uppey bearings vemainin propey
bosilion.

4. Remove tape from connecting rod threads and
install comnecting rod caps (with bearings) and re-
taining nuts, but do not tighten.

5. Tighten rear main bearing cap to 110-130 lb.
ft. torque and all remaining bearing caps 90-110
1b. £, torgue.

6. Tighten connecting rod bearing cap retaining
nuts 40-46 1b. ft. torque.

7. Install sprockets and timing chain, making sure
timing marks on sprockets are aligned properly
(Fig. 6-150).

8. Install fuel pump eccentric and bushing and
ingert sprocket retaining bolt with washer, Tighten
securely.

9. Install timing chain cover, new cover gasket
and new “O’’ ring seal.

SERIAL NUMBER
PAD

OIL GROOVE FOR TIMING
CHAIN CRANKSHAFT SPROCKET

OIL PASSAGE TO
DISTRIBUTOR LOWER BUSHING
AND DRIVE GEAR

OIL GALLERY PLUGS

T _TIMING CHAIN

COVER GASKET

Fig. =151 Cylinder Block View from Left Front
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OIL PASSAGE FROM REAR
CENTER CAMSHAFT BEARING
TO LEFT CYLINDER HEAD

CIL
GALLERY
PLUGS

WATER
CAMSHAFT REAR JACKET
BEARING PLUG  PLUG

~~_OIL PASSAGE FROM FRONT
h CENTER CAMSHAFT BEARING
§TO RIGHT CYLINDER HEAD

OIL LEVEL
INDICATOR
LOWER TUBE

OIL PASSAGE FROM FILTER
————TO REAR MAIN BEARING
AND LEFT OIL GALLERY

OIL PASSAGE FROM
PUMP TO FILTER

Fig. é=152 Cylinder Block = View From Right Reor

10, Install fuel pump.
11. Install harmonic balancer.

12, Install oil baffle and cil baffle tube,

13, Install oil pump drive shaft and oil pump
assembly.

14. Install engine oll pan.

15. Install spark plugs.

16. Remove engine from stand and install cloteh
(SM) and transmission to engine,

17. Install complete assembly in vehicle,

ENGINE BLOCK CORE HOLE PLUGS
AND OIL PASSAGE PLUGS—INSPECT AND REPLACE

Engine moving part failures may be caused by lac
of proper lubrication, In such case it may be neces
sary to trace oil supply in the block to determine th
area of obstruction. Qil pressure drop may be cause
by leaking oil passage plugs. For these reasons th
following procedures and block illustrations ar
provided,

NGTE: Oil civculation diagram is provided in th
engine lubrication seclion. Figures 6-151, 6-15
and 6-153 also show the vavions locations of wute
jacket cove hole plugs.

a. With cylinder block inverted, use pen light t
see that passage from oil pump to filter is ope

(Fig. 6-153).
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MAIN BEARING
CAP DOWELS

QIL SEAL

PASSAGE FROM
LEFT OIL
GALLERY

PASSAGE TO RIGHT
OIL GALLERY

OIL SLINGER GROOVE

OIL DRAIN GROQVE

PASSAGE
FROM PUMP
ma TO FILTER
‘ &
o i

WATER
JACKET
PLUGS

BULKHEAD

9,

\ OIL PASSAGE

TO RIGHT HEAD

Fig. 6~153 Cylinder Block = View From Bottom

b. Cherk passage from filter outlet to rear main
bearing by ingerting wire in oil filter outlet passage
and using pen light to seé that wire is visible in
passage to rear main bearing (Fig. 8-152).

¢, Visually check passage from cach main bearing
to corresponding camshait bearing (Fig. 6-153).

d. Check passage {rom filter outlet (through left
oil gallery) to main bearings, Use rubber hose to

blow smoke in oil filter outlet while observing to
see that smoke passes out passages leading to all
main bearings.

e, With cylinder block right side up, check oil
passages to left bank lifter bosses. Use rubber hose
to blow smoke in oil filter outlet while abserving for
smoke passing out oil passages from left main oil
gallery to lifter bosses (Fig. 6-151},
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Fig. 6=154 Drain Holes in Lifter Gallery

I, Check oil passages to right bank lifter bosses,
Use rubber hose to blow smoke in passage from
front main bearing to right main oil gallery while
observing for smoke passing out passages from
right gallery to lifter bosses {Fig. 6-152)}.

g, Visually check passage from rear center cam-
shaft bearing to lefi cylinder head and passage from
front center camshaft bearing to right cylinder head
(Fig. 6-152).

h. Use wire to check two drain holes in lifter
gallery (Fig. 6-154),

INSTALL NEW PLUGS

The following plugs can be installed by driving
into place using a flal piece of metal or hard wood
bearing against the outer surface: Camshaft plug,
water jacket plugs, rear oil gallery plug in block,
cylinder head core hole plugs, valve spring chamber
plug, and the oil hole plug in the top of the cylinder
head.

Front oil gallery plugs in the block, and cylinder
head oil gallery plugs must be driven into place
using a tool which bears against the bottom of the
plug. A 1/2" x 3" bolt will make a satisfactory tool
for this purpose.

All plugs should be driven in until the outer edge
s flush with the surrounding surface.

FITTED BLOCK ASSEMBLY—REPLACE

Fitted block contains pistons, rings, pins, cam
shaft bearings and main bearings.

DISASSEMBLE
1. Remove flywheel housing and clutch assembly

2, Remove flywheel and mount engine in holdin
stand,

3. Remove motor mounts and linkage bracket
4. Remove generator and mounting bracket,

5. Remove fuel pump.

6. Remove harmonic balancer.

7. Remove timing chain cover, fan and pulley
Remove timing cover mounting studs.

8. Remove fuel pump eccentric and bushing,

9. Slide timing chain and sprockets off end o
camshaft and crankshaft,

10, Remove camshaft thrust plate.

11. Remove digtributor and high tension wires.
12. Remove coil.

13. Remove starter assembly.

14. Remove intake manifold.

15. Remove push rod cover.

18. Remove oil level indicator.

17. Remove rocker arm covers.

18. lLoosen rocker arm nuts, rotate rocker arm;
and remove push rods. Store push rods so that the:
may be reinstalled in the same position a8 removed

18. Remove cylinder heads and exhaust manifolds
20, Remove cylinder head gaskets.
21. Remove oil filter assembly.

22, Remove valve lifters; use J-3049 if necessary
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Place valve lifters in storage box J-5763 so lifters
can be reinstalled in original location.

23. Remove camshaft.

24, Invert engine and remove oil pan and flywheel
front cover.

25. Remove oil pump assembly and drive shaft,
26. Remove baffle and oil indicator tube extension,
27. Remove crankshaft.

28, Remove all
asgsemblies,

econnecting rod and pistan

29. Remove connecting rods from pistons and
identify for instaliation in original location.

30. Remove old block from stand znd mount new
{itted block on stand.

31. Remove each piston and pin assembly from
new block and identify for installation in original
position,

This completes disassembly for fitted block re-
placement. Proceed with assembly operations. Use
new gaskets throughout and pay special attention to
torque requirements.

ASSEMBLE

1. Install old connecting rods to proper piston and
pin assemblies and install in cylinder from which
pistons were removed.

2. Install crankshaft,

NOTE: New block has filted upper main bearings
and standavd size lower wmain beavings. If is
necessary to check main beaving o crankshafi
cleavance using Plastigoge 1o be suve main beav-
ings do not allow excessive cleavence with the old
cvankshaft. Replace wmain beayings with undevsize
beavings if necessary.

3. Install two timing cover mounting studs.

4, Install camshaft using care not to damage
bearings.

5. Install camshaft thrust plate indexing oiling slot
in plate with oil groove in block.

6. Make sure keys are in place in crankshaft and
camshaft. Install timing chain and sproekets making
sure marks in sprockets are aligned exactly on a
straight line vpassing through the shait centers.
Alignment can be simplified by first installing
sprocketd without chain to align timing wmarks, U
timing chain is excessively loose, new chain or new
chain and sprockets should be used.

7. Position fuel pump eccentric bushing over ec-
centric with flange toward camshaft sprocket.

8, Install fuel pump eccentric and bushing on
camshaft sprocket, indexing tang on eccentric with
keyway cutout in camshaft sprocket.

9, Position timing cover gasket over mounting
studs and dowels on block,

10. Install timing cover, water pwmp, fan and pul-
ley. Do not install stud nuts at this time.

11. Slide harmonic balancer onto crankshaft, and
install harmonic balancer to crankshaft belt and
washer. Place hammer handle batween block and
crankshait counterweight to keep c¢rankshaft from
turning and tighten harmonic balancer to crankshaft
bolt 160 1b. ft. torque.

12. Install baffle and oil indicator tube extension.

13. Insert oil pump drive shaft with dimpled end
towards block,

14. Install oil pump and gasket.

15. Cement new gaskets to oil pan and rear main
bearing cap; use retainers to hold gasket. Install oil
pan except for two rear screws. Position flywheel
housing front shield and gasket against oil pan and
insiall two rear c¢il pan bolts.

16. Position new cylinder head gaskets on block.

1%7. Position cylinder heads and exhaust manifolds
on locating pins. Install head bolts and torque to 95
lb. ft.

NOTE: Thvee differeni length bolis are used.

When inserted on propev holes, all will pyoject an
equal amount from their vespective bosses.

18. Install lifters in bosses from which they were
removed,

19. Install push rods in same location as originally
removed and with same end facing valve lifler,
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20. Tighten rocket arm ball retaining nuts to 15-25
lb. ft, torque,

21. Install distributor as follows:

a. Turn crankshaft to firing position of number
one cylinder (number one exhaust and intake valve
lifters both on base circles of their cams and tim-
ing mark on harmonic balancer indexed with
pointer). NOTE; Number one intake must have
just closed.

b. Pogition new distributor to block gasket on
block,

c. Install distributor (without cap and wires) so
that vacuum diaphragm faces the left side of the
engine and rotor arm points toward contact in cap
for number one c¢ylinder. It will also be necessary
to turn the oil pump drive shaft so if will index
with distributor shaft.

22, Install distributor hold down clamp and special
bolt and tighten encugh to hold distributor in place.

23. Install coil.

24, Cement new gaskets to push rod covers, Install
push rod covers with screws and flat washers and
tighten to § lb. ft. torque.

25. Cement new gaskets to rocker arm cover and
install cover,

26. Install intake manifold gasket with plastic
locating sleeves in cylinder head as shown in Fig
6-22.

27. Start intake manifold to timing cover draw
bolt into intake manifold.

28, Position intake manifold and install retaining
screws finger tight,

28, Tighten draw bolt to 10-20 lb, ft. torque tc
obtain metal to metal contact between manifold anc
timing cover.

30. Tighten manifold screws to 40 1b. ft. torque.

31, Install oil filter assembly and gasket.

32, Install c¢il level indicator.

33. Install throttle linkage.
34. Install starter assembly,
35. Install fuel pump,
36. Install generator and bracket,

31. Install fan belt
covered in Section 8A.

and adjust belt tension as

SPECIFICATIONS—6 CYL. ENGINE

GENERAL
VIR o v i e o e B N M W M W G LR R M m W W W & W fa GRS 3 & W Ge G e 6 @ ® W NGy e W W e e & W . » In Line
BOEE aNd SEOEBL: & 5 o o & & & & ey & % 5 % o0 @ B % & o i s . N T Vo 3-3/4 % 3-1/
Piston Displacement . ., .. . ... .. G W W S g SN E B R E W sy & R R 215 cu, ir
Taxable HOYSEPOWET . v v » 4 v v v n v v 4 v s H R R EAER TR GRS BE G OR OANEE E D 4 A % nm Ty 33.7
Compression Ratio , , . . . . . ¢« i v v v v o v v v v o o v v S AR RS ARG A REE AR SRR 8.6:
Horsepower . . . . .. . ... RGBS SR EES A TEEY T Eiiy ITrrEY 140 3@ 4200 rpr
0] T e e ¥ p BB g T Y e e v 206 @ 200
Compression Pressure at Cranking Speed (with throttle open) . . .. . ... .. ... SRR OB R e R 140 psi
Firing Oraer: . . o . womow o o5 o w5 0 % 8 o gt G A 3 AN e M e & M W @ e e e e ew . 1-5-3-6-2-
Production Engine No, . . .. ... . ««. . DN A Pad at Righi Front Side by Distributor Shaft Hol
Cylinder Nos, -~ Front to Rear. . . . . . . . .. .. . S BB N W Ca i e wwew e v e 122=3=4-B-
CAMSHAFT
Material ., ., ... ...... A v 5 i s i . o S st W W e e v e «... AlloyCastlIro
Journal Diameter . . . . v v v« v v v v b . . . e e e e e e e e e e e e e e e 1.8687
Bearing —Qutside Dlameter , . . . . . . . . .« . . .. i B A B G a W oE R W o N & 2.014"-2.016
Bearing Length . . . ... .. 5 i @ © % TEEY I TTY . S G e e B B oW .860
Bearing Clearance . . .. . . $ v @ n oW > WEaR @ T % B i T T .0015'"-,0030
End Play . . ... .. .. ¢ RN i G § 5 R R ,001"-,005
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'ONNECTING RODS

faterial ., .. ... e B ESDREREE B O Y S E B 2R RIS REFEATE R RS & . . Forged Steel
.ength, center to center ....... NI He RS P T I L
3earing Clearance on Crankpin- lelts When New . . v v .o e e e e e e e e e s 4w .00OBM-.0025"
md Play of Connecting Rod on Crankpin Sk 4% % G0 T8 [ HeR 8 % 4 I Eummen i a2 g 48 e s e e e . .008"-,014"
‘RANKSHAFTS

Aaterial ., . ... . ... . % o ) m w o e cmd) w SRS .05 Cast Nodular Iron
ournal Diameter , . . . . . e e e e e e e e e e e e e e e e e e e e e 2.30"
learing Lenglh — Bearing Shell Including Chamfer

1-2-3-4-5-6 ., . . . ... ... T R T C BTN W G R W B toner B e ... W80
Bow om0 8 % % AR @ ow o B OW R OWRS @ @ e W omAEs W B R GE R B R E B O B e ST S R R A 101"
Thrust Taken On « . . v v v 2 v v a o v o o 0 S R R LY TRy GV R W e TeR 4 6 R W W ME M &% T
‘rankpin Diameter . .. .., ... . ... SR R A E T E YR 2.00"
ournal Maximum Out of Round and Taper. .. . ... . $EESBB R ES NG s ERE P B RS E LR ,ooQ2
din Maximum Out of Round (New) . . ... .. ... LA LSRN SR EISE . PEES G EREBESE .0002"
din Maximum Taper (New) e e e et e e e et s e e oo e s % & h s sbsms e Ko ue .0003"
ind Play — Limits When New , .. .. .. W5 8L W W G GRRUE NE Wl O 58 SSRUS e a5 g8 Swawn e e e e e e s .. JOO2- 008"
dain Bearing Clearance — Limits When New , ., ., ., . . .. ... .. 5o o & W W B i R .0005"-.002"
LYWHEEL

reBth 08 BINET o o o oo o a0 o ve (oo o5 & o in 8 460 05 A X & U6 HSSNRY S @ Y e s 85 16 0 zesEen sk @ = 0 i a5 o

Teeth on Starter Pinion . . . o v v 4 vt 0 0 v v v b e s e e e e W 5 GORINE S 8 % 0 eNUNE §

ISTONS AND CYLINDERS

Zylinder Bore Out-nf-Round and Taper When New T P .ooL
PISIONVMAtERIAY conwr o v oa o o 0 o o o0 % 508 0 B 0 % % SR B W B 0 WS B R W B B R B 6 B N B AluminumAlloy
Piston Clearance in Cylinder —. . . . . . . . . . .« s v v oo Y E P Y X .0005"-,0011"
Piston Ring Gap
Compression Rings . . . . . HEER SR S ha 25585 B RN B W v ... J010m-,020
Oil Ring Segments . . . .. .. e e e e e e e e e o w m mom s am t % e . .015"~ 055"

Piston Ring to Groove Clearance
Compression Rings

Upper . v . o v v« aked # W B W GGS % % 6 . K R R E D e s e - v .. .. .0OL5"-,0030"
Lower® . s« « wus o 4 R R YR R T .+ .. .DO157-,0035"
Jil Ring Aggsembly . . . . .. A I I L AT PN B R E N BE B e R R TR Y .00D5"-,0055"

PISTON PINS

Fit in Piston . . . . . . . o« o o s e e e e e e . . .0003"-,0005" loose with piston and pin at 70°F,
Fitin Red . ... ..... & rEaE ¥ @ w % wGeRGE B W B e R E Tl R I Y T R Y 0008"-.0016"
diameter (Selective) . . . . . . Ti iR A  TYTTTYTYT G B R G B oE © B W o A @ W i .9272"
Length .. .... CERR © % R OSSN & § oW oa s e ¢ % B o 8 SRR G R OTE e B R % G B N R A 3.00"

TIMING GEARS

Camshaft Gear Material . . . ., ... ..., v+ + .4 .. . Balelite and Fabric Composition with Steel Hub
Crankshaft Gear Material . . . ., . . ... .. ... S S W a WAV N A ARG B R R A AEE R GR B RS Steel
VALVES
Material

Intalke: - ¢ v e evnawm et o s N R R © R RV &R g TE R EEE FTEEEEE FE 1041 Steel

PEhauSl: s v s s sm s s a2 28 s 8 4 5 S IR BNE YIRS s BE R SR OB YV RN S 21-4N Steel
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VALVES (CON'T.)

Head Diameter

Intake

Exhaust .
Stemn Diameter

Intake

Exhaust . .
Seat Angle

Intake

Exhaust 3R
Fit of Stem in Guide (New)
Valve Lift (Measured at Stem)

VALVE LIFTER

Leak Down Rate
Plunger Travel . , ., .

VALVE SPRING

LI S S

Spring Pressure and Length

TORQUE

60-70
60-70

85-100

55-65
20-35
60-75

30-35

18-25

5-8
10-20

SIZE

7/16-14
7/16-14

1/2-13

7/16-20
3/8-186
7/16-20

11/382.24

1/4-20
5/16-18

1/2-20

1/4-20
5/16-18

e e e e e e e e e e e 12-60 seconds with 50 lbs. lo:

6 CYL. ENGINE

WRENCH TORQUE SPECIFICATIONS

Torque in 1b, ft. unless otherwise shown.

APPLICATION

CYLINDER BLOCK - BEARINGS & CAPS

Bolt ~ Main Bearing Cap to Block
Stud - #6 Main Brg. Cap to Block

CYLINDER HEAD
Boll - Cylinder Head

FLYWHEEL

Bolt - Filywheel Assy. ta Crankshalt Auto Trans,
Bolt - Cover Plate Assy. to Flywheel

Boll - Flywheel Assy. to Crankshaft SMT
CONNECTING RODS - PISTONS - RINGS

Nut - Connecting Rod & Bushing Assy. Cap to Rod

OIL PAN
Bolt -~ OQil Pan to Cylinder Block

Bolt - Oil Pan to Cylinder Block (Also attaches Clutch Housing

Cover Shield)
Screw - 0il Pan Drain

OIL PRESSURE, PRESSURE REGULATOR & OIL SCREEN

Bolt - Engine Oil Pump Cover to Body
Bolt - Engine Oil Pump Assy. to Block
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TORQUE

5-10
20-35

15-25
10-25

20-35
20-35

25-40
23-40
20-35
15-25

20-35

10-20 lb. in.
10-20 Ib. in.

10-25

10-25
60-120 1b. in,
25-45 b, in.

55-65 lb. in.

SIZE

3/8-PTF
1/4-20
3/8-18

1/4-20

5/16-24

5/16-18

3/8-16
3/8-18

3/8-24
3/8-16
3/8-16
3/8-16

3/8-24
1/4-20

1/4-20-PC
1/4-20-PC

5/16-18
1/4-28
/12-28-PC

1/4-14-pC

6 CYL. ENGINE

APPLICATION

OIL PLUGS
Plug - Cylinder Block Qil Gallery

Serew ~ Oil Pump & Screen Supp. to Oil Pump & Screen

Nut - Oil Pump & Screen Supp. to #6 Crankshaft Bearing Stud

OIL FILTER

CRANKCASE FRONT END COVER

Screw & L/W Assy. - C/Case Fri. End Cover to Cylinder Block

ENGINE FAN & PULLEY
Bolt - Fan & Pulley to Waler Pump Hub

WATER PUMP
Bolt - Waler Pump to Cylinder Block

THERMOSTAT & WATER OUTLET FITTING

Bolt = Water Outlet Fitting to Manifold
Bolt - Thermostat Housing to Water Outlet Fitting

MANIFOLD - INTAKE & EXHAUST

Nut - Intake & Exhaust Manifold Clamp
Bolt - Intake & Exhaust Manifold Clamp
Boll - Exhaust Manifold to Intake Manifold

Bolt -~ Intake & Exhaust Manifold Clamp (at end Exh. Port)

CARBURETOR & AUTO CHOKE

Nul - Carburetor to Manifold (Stud)
Screw & L/W - Choke Heat Plate te Manifold

CARBURETOR AIR CLEANER & SILENCER

Stud - Air Cleaner & Silencer to Carburetor
Nut - Air Cleancr & Silcneer to Carburetor

FUEL PUMP & PIPES

Screw & L/W Fuel Pump to Cylinder Block
Fitting - Fuel Pump Fuel Hose to Carburetor & Pump

ACCELERATOR CONTROL

Stud - Acceleralor Conirol Lever to Manifold

Stud - Accelerator Pedal Pivot Ball

Screw & L/W Accelerator Pull Back Spring Bracket to
Carburetor

Screw - Accelerator Pedal Rod Supp. to Dash

*Torgue not a requirement, other means of control and/or specifications used, checked for alignment,

bottoming, height and/or leaks.
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6 CYL. ENGINE
TORQUE SIZE APPLICATION
ENGINE TO FRAME MOUNTING
3/8-16-PC Boilt - Engine Mounting Engine Bracket to Cylinder Block
3/8-16-PC Bolt - Engine Mounting Frame Bracket to Cross Member
7/16-14-PC Bolt - Engine Mounting Assy. lo Frame Bracket
7/16-20 Bolt - Engine Mounting Assy. {0 Engine Mounting Engine Bracke
7/16-14-PC Bolt - Trans. Supp. Mounting Assy. to Trans.
3/8-18~PC Bolt - Engine Rear Cross Member Insulator Retainer to Frame
7/16=20 Bolt - Engine Mounting Assy. to Engine Mounting Engine Brackets
3/8-16-PC Boit - Engine Mounting RH & LH Brackets to Cylinder Block
3/8-16-PC Bolt - Engine Mounting Frame RH & LH Bracket to Cross Member
7/16-14-PC Bolt - Mounting Assy. to Frame Bracket
7/16-14-PC Bolt - Trans. Supp. Mounting Assy. to Cross Member
CAMSHAFT & DRIVE, VALVE & VALVE COVERS
6-10 1b. in 5/16-18 Bolt - Valve Push Rod Cover Assy. to Block
5-8 1/4-20 Bolt L/W - Camshaft & Gear Assy. to Cylinder Block
VALVE ROCKER ARM & COVERS
25-50 1b. in. 1/4-20 Bolt - Valve Rocker Arm Cover to Head
55-124 Ib. in. 3/8-24 Nut - Valve Rocker Arm Ball Adjusting
DISTRIBUTOR
8-12 3/8-16 Bolt -~ Dislributor Hold-Down Clamp to Cylinder Block
® 3/16 (Tube) Nut - Distribulor io Carburetor Vacuum Control
X 1/8 NPTF Plug - Distributor Intake Manifold Vacuum Hole
IGNITION SWITCH, COIL, WIRES & SPARK PLUGS
Bolt - Ignition Coil Bracket
Ferrule - Ignition & Starter Sw to Instrument Panel
15-25 1/4MM Plug Assembly -~ Spark
GEARSHIFT LEVER & PARTS
10-20 5/16-18 Boll & Nut - Trans. Shifter Levers to Shafts
8-12 3/8-16 Nut - Trans. Control Lever to lst & Rev. Shift Rod
8-12 3/8-16 Nut - Trans. Conirol idler Lever tn 2nd & 3rd Shift Rod
CLUTCH HOUSING & COVER
5-8 1/4-20 Screw & L/W - Clutch Housing Cover to Cylinder Block
Bolt - Clutch Fork Ball to Clutch Housing
CLUTCH CONTROL
30-45 7/16-20 Bolt - Clutch Fork Ball to Flywheel Housing
8-12 3/8-18 Nut - Clutch Fork Rod Assy. Adj. Jam
25-35 3/8-24 ‘Nut - Cluteh Cont. Shaft Stud to Mounting Bracket on Side Rail
Screw - Clutch Cont. Rod Bellows Retainer to Floor Pan
Bolt - Clutch Release Brg. Supp. Retainer
25-80 1/2-13 Stud - Clutch Cont. Shaft Stud Assy. to Cylinder Block
Bolt - Cover & Pressure Plate Assy. to C/Shaft
MUFFLER - EXHAUST PIPE - TAIL PIPE
15-20 5/16-18 Nut - Exhaust Pipe to Mulfler U-Bolt
15-20 5/16-18 Nut - Tail Pipe to Muffler U-Bolt
10-15 5/16-18 Screw -~ Muffler Tail Pipc Hanger to Frame
10-15 5/16-18 Serew -~ Tail Pipe Hanger to Frame
6-5 20-9 Screw - Tail Pipe Clamp to Hanger Assy.
14-18 3/8-16 Nut - Exhaust Pipe Manifold Stud (6-Cylinder Engine)

*Torque not requirement, other means of control and/or specifications used, checked for alignraent,

bottoming, height and/or leaks,
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SPECIFICATIONS—V-8 ENGINE

0 1= e e e e e ., 90" V-8 0.H. Valve

Boreand Stroke . , . . .. ... it i i . 3-23/32" x 3-3/4"

Taxable Horsepower (326) . . . . .. .. .. ... %S R BB G v .. 443
326 HO) . . . . .. .. ...

Compression Ratio - 326 . ., ., .. .. e ke e e e e e e e . 8.6:1

Compression Ratio - 326 HO . ., , ., . ... ... ... §e s R e e s LOEYE

326 SM 326 Auto. 326 HO SM 326 HO Auto.
Horsepower 250 @ 4600 rpm 280 @ 4800 rpm
and Torque 333 @ 2800 rpm 355 @ 3200 rpm

Compression Pressure al Cranking Speed 8.6:1 Compression Ratio . . .. ... 140-160 psi @ 155-165 rpm
Compression Pressurc at Cranking Speed 10.5:1 Compression Ratio . ., .. .. 170-190 psi @ 155-165 rpm
Firing/Order: s s s s s ¢ a5 55 8 5 SREAL R SR EER N, M3 RS LR E S v .. 1-8-4-3-6-5-7-2
Production Engine No. Iocation. . ., ., . .. ... ... .4+ .++..... Front Face of Right Cylinder Bank
Cylinder Nos.—Front to Rear

Left Bank . . . . . . .t i e e s e e e e e e e e e 0 S Gm TR e e S s A Gm Sawey s i TR UNEAeS &1 4 & e GeREY 1-3-5-7

Right Bank . . . v 4 4 v v s i v e e e e e s e e e e e e e e e e e s S 2-4-6-8
CAMSHAFT
Material | | . . L e e e e e e e e e e e e e e e e e e e e e e e RS R e am i Alloy Cast Iron
Journal Diameter . . . . ... ... ..., .... TEE. Ty it T AL T 1.8987"°-1.8997"
Bearing—Inside Diameter (after linc reaming) . ., . . . . . . ... . ... G e 3 R e A % B S 6 1.80127-1.9017"
Bearing Length

FXOOU . 5 vy 0o 55 8 0 0oe 55 o o n woon sr e o o & i M, RS A S A RS54 5% R ERENG S REESG 1.060"

AL OhErS: o v 5w wve oo v % m s & 8 % % % 905 2 % ¥ 08 6 A 8 84 & % % GE R OW WO N R R D % s ... . .BBO"
Bearing CLBARANEE! o wumr o v 5 @ % o0 0 5 © & 5 W05 & & & & 06 5 8 % % N @ 68 W 5 o @ s w B L0015 to .0030"
End Play -, ... ... ...... e e e e e e e L e i e e e e e e e e e e .. 003”0077
CONNECTING RODS
Mterall. sow o s s s s s o m 0 o 6 o0 % 6 5 6 SR & 8 8 5 & W S H K W IS W W OR B S NS R S WP . . Arma Steel
Length, center to center , . . . . . . . ... ... e e e e e e e e e e e e 6.625"
Bearing Length . . . . . . ... ... .... e e e e e e e e e A S IAE RS TEEE .8av
Bearing clearance on crank pin—limits when pew . . . . . . PEEEEG USSR SEE S .+ . .0005"-.0025"
End play of connecting rod on erank pin. , . . . . . o v oou 0w .. R 006" to 011"
CRANKSHAFT
Material , . ... .. SEEEE8 o BB EE Bonees o B 8 e SERE RS DN E G 8 Pearlitic Malleable Iron
Jourtal’Diameter:, v ¢ v s s v ® v e ¥ 5 FER FE SR 8w v A SR USRI @ N R W R N R DR B ORY 3.000"
Bearing Length—bearing shell, including chamfer

Front . . ... .. .. ..... W oW U WSEY 6 W N 2 8 R R st W 0 DEUEE 6 N E W 6 S .94

Front Center e e b e e e e e e e a e a e e e . e e e e e e e e e e e e e e 94!

Centery o o vz 3 w5 At iy P Y T SR E DR XEEIIET s Y 94

Rear Center Including Thrust Flanges . . . . . . . . . . .« v .« G oW oW M oW R S NN BN % N W 1.13"

Rear. . . .. .. .. ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1.58"
Thrust Taken On . . . . . . . . v i i v i v v oo e, e e e e e e e e e e e e Rear Center
Crank Pin DIgEmeter . . amiocsas v eus s s h % 4 BN R R B S T YR A D BN R AN B YR R Y . . 225"
Journal and Pin Maximum Out of Round and Taper . , . . . .. . .. ... ... P N R 00025"
Thrust Bearing End Play—Limits When New. . . . . . . v . v v s v v o ., v oenEaE N W B W 5 ek m .0035"-.0085"
Main Bearing Clearance—Limits When New . . . . . . SERSES GG S8 R D EESE A R L .0005"-.0020"
FLYWHEEL
Teeth on ring . . . . .. BB W WD E W W NN S WO W S AN R R R F B & GRS W WG % TR W S R B A 166

Teeth on starter pinion ., ., ... T e e e e Y S E N SR W B 9
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PISTONS AND CYLINDERS

Cylinder bore ocut-of-round and taper When NEW . | . . . L L L . 0 . 0 b e e e e e e e e e oo1"
Pistonemalerial | ., . v s 2% ¢ 5, 4% @4 85 % 5 5% & SR HER, ERSERS « « ... Tin Plated Aluminum Alloy
Piston clearance in cylinder-8tandard . .. ... ... Y T T Y .. .. .0007" to .0013"

Piston ring gap
Compression rings

Upper % . . £ 5833 S8 0% % 5 96 § 3 S ARG L EEGRGET  BEE T BN A TR .016"-.026"
LOWBI™: ¢ % wn g oo ¢ % 4% s & & % 9 W@ @ ¥ & 5 TR § S S G R R W G N B R W N R R B R W e .013"-.025"
Oil Ring Segments . . . . . . . . 4 . o s v n w0 e e e e e e e e e e e e e e e 015" -,055"

Pislon ring to groove clearance
Compression rings

UDPEE w 5 5w & % % 1 seew GOV N R W R R W nRG e R R A G e O N E BT 0015" to .0030'
Lower. . ., ., ..+« Wi W @ R N SReE @ W N IRNER 4 W m G e T EE B W m fe GMeR & & v e e e s . . ,0015" to 0035
Oil Ring Assembly , . . .. ... ... e e e e e e e e e e e e e s e e s . 0005 to ,0055"

PISTON PINS

Fit in piston . . . .. ... .. C e b e e e s v . . 0003 to 0005" loose with piston and pin at 70° F,
Fitinred., ........... e e e e e e e e e e e e e e e e e e e e e 0008" {o .0016" press
Diameter (selective) . . . .. ... ... ... {5 s B 0 Ry w s o Bl B2 SR Y S 9800" to .9804"
Longth o s s s s e ¥ i G B Re s s mE £ 7 5 5 SRR YR Tiit Y it r . .. 3.250"

TIMING CHAIN

Camshaft sprocket materdal , , , , . ..., .. ... .... . . . . Cyanide hardened cast iron (cylinder iron)
Crankshafl sprocket material . . . . .. .. ... .......... Case hardencd stecl--SAE 1020 or 1022
Number of links in chain . ., . ... ... o R SN G ¥ @ B SR G H G e e e e e e e ... 60
VALVES
Material
INEAKE s o powosi v B 3 B B R A B F B R AT & & 3 SN & PR N N N R Y R %A A D W W AR S S %R AN 1041 Steel
IRHBIBIE o o w oo nor = 9 16 5 %08 a2 65 5 & % G606 B X S % MRAGE & R B B S S5V W06 W U0E S B W E YORGE & GM T-XCR Stecl
Head Diameter
Ditake: s sy s s s s e s i ¥ s i B s E AN AR LIS A RIS LA RSB B R Y2 1.88"
Exhaust: o v v v v v e s v g e s s ¢ W% OREAT B R %W G R W OR NN MR Y OF R AR B ¥ R R 1.60"
Stem Diameter
IOEAKEE o o o oo o gter & = @ 20 20U & ¢ @ S genes 8 o m e DNENE Bioa W 10 0 GSY B M @ e et 8 e o e J3407- 34147
Exhaust . . . . . .. .. ... - B s 85 8w B b sas w8 ATeNE w5 ® W 3402~ .3409"
Seat Angle
TR v w0 w6 osome w6 % % 5w 8 ¢ % on o PN AN B W R W RERE N R U B % RN S G R ORARY B W OR G W E BB W 30°
Exhaust i S B LG 5 B B A % G B S B GO B R G AHOR & 8 & % B GUESD & B % WHEE B § B B B v o p 457
Fit of stem in guide (MEW). . . . . . v v 4 v v v vt et e e s s et s e s e . . Intake 0021" to .0038"
Exhaust .0026" to .0043"
Valve- Tl v v s s e 0 s 4 s G 8 3 8 A @ s s 3 5 B E B ¥ E R & TR R Y Y T Y .365"-.373"

VALVE LIFTER

INBTBLET" wo v v oo vy o 5 % 8 % 8 % W 0% s of @ W & Sy & @ s B R W A 5 & oo R W EWem ¥R .8424" to .8427"
Clearance in bOSS , . . . . . . . . v i v i i v v et e e e a i N E B e e e e .0013" to .0028"
Length-overall s g on c o2 88 80 8 a SE s 8 G S S NI LR SN @ es s RG B 5 28 55 &3 2.000"
Leak-down-rale: s v v 5 s % 9 82 456 84 EE A B @ €2 0w 8 BE & 6 8 5 56 5 12-60 seconds with 50 1b, load
Plunger travel (for gauging DUIDOSES) . . vt v v v v v v v b e e e e e e e e e e e e, i owoae w125 (1/8%)
VALVE SPRINGS 326 326 H.O.
Pressure Length Pressure Length
Quter
Valve Opened 106-112 lbs. @ 1.15" 117-127 1bs. @ 1.17"
Valve Closed 55-61 1bs. @ 1.53" 56-62 lbs, @ 1.53"
Inner
Valve Opened 59-65 lbs. @ 1.10" 94-100 lbs. @ 1.107"

Valve Closed 24-30 1bs. @ 1.47" 30-36 Ilbs. @ 1.48"
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TORQUE

90-110
110-130

85-100

15-25
130-190

85-100
40-46

10-20
18-25
8-15

10-20

10-20
20-35

20-35
30-45

10-20
20-35

20-35
15-25

10-25
¥

10-25

SIZE

1/2-13
9/16-12

1/2-13

5/16-24
5/8-16

1/2-20

3/8-24

5/16-18
1/2-20

5/16-18
5/16-18

5/16-18
3/8-16

3/8 PTF

3/8-16

3/8-16

5/16-18
3/8-186
3/8-24
3/8-16

5/16-24

5/16-14
5/16-24
5/16-24

V-8 ENGINE
WRENCH TORQUE SPECIFICATIONS

APPLICATION
CYLINDER BLOCK

Bolt - Crankshaft Bearing Cap (Exc. Rear Main)
Bolt - Crankshaft Bearing Cap (Recar Main)

CYLINDER HEAD
Bolt - Cylinder lead

HARMONIC BALANCER

Bolt -~ Weight Lo Balancer
Bolt - Balancer Assy, to Crankshaft

FLYWHEEL
Bolt - Flywheel Assy. lo Crankshaft

CONNECTING RODS, PISTONS & RINGS
Nut -~ Connecting Rod & Bearing Assy. Cap to Rod

OIL PAN

Bolt-- Engine Oil Baffle lo Beuring Caps

Plug - Oil Pan Drain

Bolt - Qil Pan Assy. to Cylinder Block

Bolt - Oil Pan to Cylinder Rlock (also attach Oi! Pan Reinf.)

CIL PUMP

Bolt - Qil Pump Cover 1o Body
Boll - 0Oil Pump i{o Cylinder Block

OIL PLUGS
Plug - Cylinder Block Gil Gallery

OIL FILTER
Rolt - Oil Filter to Cylinder Block

CRANKCASE VENTILATION
Boll - Crankcase Vent. Hose Brkt. to Inlake Manifold

TIMING CHAIN COVER

Bolt - Timing Chain Cover to Intake Manifold Clamp
Bolt = Timing Chain Cover (o Cylinder Block

Stud - Timing Chain Cover to Block (Block End)
Nul - Timing Chain to Block (Stud)

ENGINE FAN & PULLEY
Bolt - Fan Assembly lo W/P Shafl Flange

WATER PUMP

Bolt - Pump Assy. to Timing Chain Cover
Stud - Pump Assy. to Timing Chain Cover
Nul - Pump Assy. to Timing Chain Cover Stud

*Torque not a requirement, olher means of coutrol and/or specifications used, checked for alignment,

bottoming, height and/or leaks.
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V-8 ENGINE

TORQUE SIZE APPLICATION

THERMOSTAT & WATER OUTLET

20-35 3/8-18 Bolt - Water Outlet Fitting to Intake Manifold
MANIFOLDS

30-45 3/8-16 Bolt - Exhaust Manifold lo RH Head

30-45 3/8-18 Bolt - Exhaust Manifold to LH Head

20-35 3/8-16 Bolt - Intake Manifold to Cylinder Head

CARBURETOR & AUTO CHOKE

10-25 5/16-18 Bolt - Carburetor to Manifold
10-25 5/16-18 Bolt - Choke Heat Tube & Plate to Manifold
* 1/4 Tube Nut - Carburetor to Manifold Tube to Carburetor

AIR CLEANER & SILENCER

10-20 1b, in, 1/4-20 Stud - Air Cleaner to Carburetor
10~20 Ib. in. 1/4-20 Nut = Air Cleaner & Silencer to Carburetor

FUEL FILTER, PUMP & PIPES

5-15 1b, in, 10-12-PC Screw - Fuel Filter to Carburetor Pipe Hose Bracket to Hose
* 3/8-16 Nut - Pipe Assy. Fuel Pump & TFilter to Carburetor
15-30 3/8-16 Bolt - Fuel Pump to Timing Chain Cover

ACCELERATOR & THROTTLE CONTROLS

60-120 1b, in, 1/4-28-PC Bolt - Throttle Return Check Diaphragm

60-120 1b, in, 1/4-28-PC Bolt - Carburetor Lever Ext. to Carburetor Lever
55-85 1b. in 1/4-14-PC Accelerator Pedal Lever Supp. Assy. to Dash
55-65 Ib. in. 1/4-14-PC Throttle Control Cable to Dash

60-120 1lb. in. 1/4-28-PC Throttle Controf Cable Clamp to Bracket

60-120 lb. in, 1/4-28 Stud - Accelerator Pedal Pivot Ball

ENGINE TO CROS§ MEMBER MOUNTING

7/16-14-PC Boll - Engine Front Mounting Bracket to Cylinder Block
7/16-14-PC Beolt ~ Engine Front Mounting Insulator to Supp. Brackel

CAMSHAFT & DRIVE, VALVES & COVERS

25-70 1b. in. 5/16-18 Bolt ~ Valve Push Rod Cover to Cylinder Block
10-25 5/16-18 Bolt - Camshaft Thrust Plate to Cylinder Block
30-45 1/2-20 Boll - Camshafl Sprocket to Camshafl

VALVE ROCKER ARMS & COVERS

45-80 1h. in, 5/16-18 Bolt - Valve Rorker Arm Cover to Head
15-25 3/8-24 Nut - Valve Rocker Arm Ball Retainer

AIR CLEANER & SILENCER

10-20 b. in. 1/4-20-PC Stud - Air Cleancr & Silencer to Carburetor
10-20 lb. in, 1/4-20-PC Nul - Air Cleaner & Silencer to Carburetor

FUEL FILTER PUMP & PIPES
5-15 1b. in. 10-12 Serew - Fuel Filter Assy. to Bracket A/C Only

*Torque not a requirement, other means of control and/or specifications used, check for alignment, bottoming,
height and/or leaks.
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TORQUE

25-40
10-25
25-40
25-35

20-45

15-25

20-35

15-20
2535
15-20
6-9

10-15
10-15

SIZE

7/16-14-PC
7/16-14-BC

3/8-18
5/16-18
3/8-18
3/8-16

3/8-16
1/4-20

3/8-16

3/8-16

5/16-18
3/8-16
5/16~18
20-9
5/16-18
5/16-18

V-8 ENGINE

APPLICATION

ENGINE TO FRAME MOUNTING

Bolt -~ Engine Frt. Mounting DBracket to Cylinder Block
Bolt - Engine Frt. Mounting Insulator to Supp. Bracket
ALTERNATOR & VOLTAGE REGULATOR

Nut - Alternator & Pulley Assy. to Bracket & Plate

Bolt - Alternator & Pulley Assy. to Adj. Strap

Bolt - Alternalor & Bracket Exi. Plate lo Bracket & Head
Bolt - Alternator Mounting Bracket to Cylinder Head

STARTING MOTOR & CONTROL
Boll - Starting Motor to Cylinder Block
Nul - Slarling Motor Brace lo Slarling Motor

DISTRIBUTOR
Bolt - Distributor - Hold Down Clamp

IGNITION SWITCH, WIRES, ETC.
Bolt - Coil Assembly to Cylinder Block

MUFFLER, EXHAUST PIPES & TAIL PIPES

Nut - Exhaust Pipe Lo Muffler U-Bolt

Bolt - Exhaust Pipe to Manifolds

Nut - Muffler to Tail Pipe "U" Bolt

Serew - Clamp to Tail Pipc Hanger

Screw - Tail Pipe Hanger Lo Frame

Screw - Muffler to Tail Pipe Hanger to Frame

*Torque not a requirement, other mecans of control and/or specifications used, check for alignment, bottoming,

height and/or leaks.

ENGINE FAILS TO START

CAUSE:

a. Corroded or leooge battery terminal connections

and/or weak battery.

b. Broken or loose ignition wires and/or faulty
ignition switch,

TROUBLE DIAGNOSIS
[, Weak or faulty coil.

g. Carburetor flooded and/or fuel level in ecarbu-
retor bowl not correct.

h. Dirt and water in gas line or carburetor,
i. Sticking choke.

j. Faulty fuel pump.

k. Faulty solenoid or starting motor.

1. Park or neutral switeh inoperative.

¢. Excessive meisture on plugs, eaps or ignition

system.

d. Damaged distributor rotor, cracked distributor
cap znd/or corraded distributor contact points.

e. Fouled spark plugs and/or improper spark plug

gap-

ENGINE “LOPES” WHILE IDLING

CAUSE:

a, Air leaks between intake manifold and heads.

b. Blown head gasket.
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ENGINE ““LOPES” WHILE IDLING (Coni'd)
c¢. Worn timing gears chain or sprockets.
d. Worn camshait lobes,

e. Overheated engine.

f. Plugged crankcase vent valve,

ENGINE MISSES WHILE IDLING

CAUSE:
a. Spark plugs damp or gap incorrectly set.

b. Excessive moisture on ignition wires and caps.
¢. Leaks in ignition wiring,.
d. Ignitioh wires making poor contact.

e, Uneven compression,

f. Burned, pitted or incorrectly set contact points.

g. Faulty coil or condenser.

h. Worn distributer cam or cracked distributor
cap.

i. Incorrect carburelor idle adjustment and/or
dirty jets or plugged passages in carburetor.

j. Foreign matter, such as dirt or water, in gas
line or carburetor.

k. Air leak at carburetor mounting gasket.

1. Choke inoperative.

m. Faulty spark advance mechanism.

n. Burned, warped, pitted, or sticking valves.
0. Incorrect valve lifter clearance.

p. Low compression.

ENGINE MISSES AT VARIOUS SPEEDS
CAUSE:
a. Dirt and water in gas line or carburetor.

b. Fouled carburetor jets.

[

Incorrect ignition timing.

d. Pointa dirty, pitted ox incorrectly spaced.
e. Excessive play in distributor shaft.

f. Insufficient spring tension ou points,

g. Distributor cam lobe worn.

k. Weak coil or condenser.

i, Spark pligs dirty or damp and for gaps set too

j- Insufficient point dwell.

k. Detonation or pre-ignition.

1. Heat control valve not functioning properly.
m. Excessively worn fuel pump diaphragm.

n. Weak valve spring.
0. Worn camshaft lobes.
p. Engine overheating,

q. Sub-standard fuel.

ENGINE STALLS

CAUSE:

a. Carburetor idle speed set too low anhd/or idle
mixture too rich or too lean.

b. Carburetor needle valve and seat inoperative.

¢. Incorrect carburetor float level and/or ecarbu-
retor flooding.

d. Dirt or water in gasoline or carburetor,
&. Choke improperly adjusted or sticking,
f. Faulty ignition system.

g. Spark plugs damp or dirty and/or gaps incor-
rectly set.

h. Faulty coil or condenser,

i. Distributor points burned, pitted, dirty, or in-
correctly set.
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ENGINE STALLS (Cont'd)

j. Distributor advance inoperative.
k. Exhaust system restricted

1. Leaks in carburetor mounting gasket or intake
manifold,

m. Incorrect valve lifter clearance.
1. Burned, warped, or sticking valves.
0. Low compression,

p. Engine overheating.

ENGINE HAS NO POWER

CAUSE:

Weak coil or condenser.

I

h. Incorrect ignition timing.

¢. Excessive play in distributor shaft or distribu-
tor cam worn,

d. Insufficienmt point dwell.

e. Spark plugs dirty or gaps incorrectly set.
i, Carburetor not functioning properly.

g. Improper carburetor float level

h. Carburetor fuel mixture too rich or too lean.

i. Foreign matter, such as dirt or water, in gas
line or carburetor.

j. Fauelty fuel pump,

k. Valve springs weak and/or valves sticking when

1. Burned, warped, or pitted valves.
m. Valve timing incorrect.
n. Incorrect valve lifter clearance.

o. Worn camshait lobes.

p. Pistons incorrectly fitted in block.

q. Blown ¢ylinder head gasket,

r. Low compression,

s. Flow control valve inoperative (Power Steering).
t, Cluteh slipping.

u, Brakes dragging.

v. Engine overheating.

w. Transmission regulator valve sticking (Hydra-
Matice).

x. Faulty spark plug wires.
y. Sub-standard fuel.

z. Fuel filter plugged,

EXTERNAL ENGINE OlL LEAKAGE

CAUSE:
a, Improperly seated or broken fuel pump gasket.

b. Improperly seated or broken push rod cover
gasket.

¢, Improperly seated or broken oil filter gasket.
d. Broken or improperly seated o0il pan gasket.
e. Gasket surface of oil pan bent or distorted.

f. Improperly seated or broken timing chain cover
gasket.

g. Worn timing chain cover oil seal.

h. Worn or improperly seated rear main heatring
oil seal.

i, Engine cil pan drain plug improperly seated.

j- Rear camshaft bearing drain hole plugged

k. 1oose rocker arm covers, gasket broken, or
cover distorted or bent.
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EXCESSIVE OJL CONSUMPTION DUE TO OilL
ENTERING COMBUSTION CHAMBER THRQUGH
HEAD AREA
CAUSE:

a. Intake valve seals damaged or missing.

b. Worn valve stems or guides.

¢. Cylinder head porous between 0il gallery and
intake ports.

d. Plugged drain back holes in head.

e. Intake manifold gasket leak in ¢onjunction with
rocker cover gasket leak.

f, Cylinder head gasket leak at head oil gallery

feed passage.

EXCESSIVE OIL CONSUMPTION DUE TO OIL
ENTERING COMBUSTION CHAMBER BY PASSING
PISTON RINGS

CAUSE:
a. Oil level too high,

b. Excessive main or connecting rod bearing
clearance,

c¢. Piston ring gaps not staggered,
d. Incorrect size rings installed.
e. Piston rings out of round, broken or scored.

f. Insufficient piston ring tension due (0 engine
overheating.

g. Ring grooves or oil return slots clogged,

h. Rings sticking in ring grooves of piston.

i. Ring grooves worn excessively in piston,

j. Compression rings installed upside down.

k. Excessively worn or scored cylinder walls,

1. 0Oil too thin.

NO OIL PRESSURE WHILE IDLING

CAUSE:
a. Faulty oil gauge.

b. Oil pump not functioning properly. (Regulator
hall stuck in position by foreign material).

¢. Excessive clearance at main and connecting rod
bearings.

d. Loose camshalt bearings,

e. Leakage at internal oil passages,

NO OiL PRESSURE WHILE ACCELERATING

CAUSE:
a. Qil pump not functioning properly.
b. Low oil level in oil pan.

c. Leakage at internal oil passages.

BURNED, STICKING OR BROKEN VALVES

CAUSE:
a. Weak valve springs.
b. Improper valve lifter clearance.

c. Improper valve guide clearance and/or worn
valve guides.

d. Out-of-round valve seats or incorrect valve
seat width.

e. Deposits on valve seats and/or gum formation
on stems or guides.

f. Warped valves or faulty valve forgings.
g. Exhaust back pressurc.

h. Improper spark timing.
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NOISY VALVES

CAUSE:

Incorrect valve lifter clearance.
Excessively worn or faulty valve lifters.

Worn valve guides.

Excessive run-out of valve seat or valve face.

Worn camshaft lobes.

Pulled or locse rocker arm studs.

Bent push rods.

NOISY PISTONS AND RINGS

CAUSE:
a. Excessive clearance between piston and bore.
b. Improper fit of piston pin.
¢. Excessive accumulation of carbon in heads.
d, Connecting rods improperly aligned.
e. Excessive clearance between rings and grooves.
f. Rings broken.

BROKEN PISTONS AND/OR RINGS

CAURE:

. Undersize pistons installed.

. Wrong type and/or size rings installed.

Cylinder bores tapered or eccentric.
Connecting rods improperly aligned.
Excessively worn ring grooves,
Rings improperly assembled.

Insufficient ring gap clearance.

h. Engine overheating,

i

Fuel of too low octane rating.

NOISY CONNECTING RODS

CAUSBE:

LS

Conneeting rods improperly aligned.

Excessive bearing clearance.

Eccentric or out-of-round crankshaft journals,
Insufficient oil supply.

Low oil pressure.

Connecting rod bolts not tightened correctly.

NOISY MAIN BEARINGS

CAUSE:

Ra

. Low oil pressure and/or insulficient 0il supply.

Excessive bearing c¢learance.

Excessive crankshaft end play.

Eccentric or out-of-round crankshaft journals.
Sprung crankshatt.

Excessive belt tension.

Loose harmonic balancer.

NOISY VALVE LIFTERS

CAUSE:

a,

b.

c.

Broken valve springs.
Worn or sticking rocker arms,

Worn or bent push rods.
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NOISY VALVE LIFTERS (Cont’d) g. Excessively worn camshaft lobes.

h. Valve lifter oil feed holes plugged causing in-
d. Valve lifters incorrectly filled lo bore size. ternal breakdown.

i, Faully valve lifter check ball. (Nicked, flat
e. Faulty valve lifter plunger or push rod seat. spot, or out of round).

j. Rocker arm retaining nut installed upside down.
f. Plungers excessively worn causing fast leak-

down under pressure. k. End of push rod excessively worn or flaked

J-57%0

XX
20R0DRRE

e T e T

J-5763

Fig. 6-155 Special Engine Teols

J-570% Valve and Valve Train Holding Stand 1=5790 Hydraulic Valve Lifter Tester

1-5712 Cylinder Head Holder and Valve Spring J-5821

Hydravlic Valve Lifter Salvent Tank
Compressor

and Tray

J-5763 Hydraulic Valve Liftes Storage Box J-21147 Timing Chain Cover Seal Installer
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Fa
1-6880 - 1-8929-4

1-6978-03

17916

J-2619-4

s D 1-21505

-21473-1

J-21054-1

Fig, 6-156 Special Engine Tools (6 Cylinder Engine)

J-6036 Rocker Arm Stud Reamer (,013 Q.S.) 1=2619-4  Slide Hammer Adopter

J-6880 Rocker Arm Stud Installer J-7918 QOil Signal Sending Swikch Socket

07804 Heammonle Balancer fuller J-9535 Disteibutor Shoft Bearing Instailer

J-8792 Harmonie Balancer installer Bumnisher

1-8929-4  Valve Spring Compressor Adapter J-21473-1 Adapter - Camshoft Bushing Remover
4nd Replacer

J-9510 Piston Pin Remover and Replacer

J-21054-1 Hondle - Camshaft Bushing Remover
J=21505 Fan Hub Loccting Gauge and Replacer
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Fig. 6-157 Engine Special Teols
J-41460-A Hydraulic Valve Lifter Plunger Remover J-8927 Rocker Arm Stud Instailer
J=4266 Cylinder Head Lifting Hooks J-8928 Valve Train Gauge
1-5097 Hydraulic Valve Lifter Plunger Unloading Tool J-8929 Valve Spring Compressor Set
1-5239-A  Connecting Rod Bolt Guide Set J-8934 Rocker Arm Stud Remover
Asadil RISt RikgiComphessr J-6621 Valve Guide Reamer .005 oversize
J-5751 Intake and Exhaust Valve Stem Installer
and Tester J-6901 Piston Pin Remover and Repiacer Set
J-5830~1 Valve Guide Reamer .003 oversize 1-7135 Piston Ring Remover and Replacer

J-6173 Camshaft Bearing Remover and Replacer J-7588 Rear Main Bearing Oil Seal Installer



