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DIVISION |

TROUBLE DIAGNOSIS 60-22 EXCESSIVE OIL CONSUMPTION

Possible Gause Guorrection

External Oil Leaks at: Tighten attaching holts. Tf leaks persist, remove cover
Rocker Arm Covers (or pan), check sealing surfaces for burrs or scoring, re-
Timing Chain Cover place gasket, and seal attaching bolts with Permatex #2
Oil Man and Gasket or equivalent. Make sure oil level is not overfull.
Between Oil Pan and

Flywheel Housing

Intake Manifold Gasket

Improper Reading of Dip Stick Car may not be level when taking reading. Insufficient
oil “drain-back™ time allowed after stopping engine (three
ntinutes must be allowed). Dip stick may not be com-
pletely pushed down against stop. Dip stick may be bent.

Oil Viscosity too Light Use recommended S.A.E. viscosity for prevailing tem-
peratures,

Continuous High Speed At speeds above 60 MPH, increased oil consumption can
be expected with any engine. Inform customer of this
fact.

High Speed Driving following When principal use of automobile is ¢ity driving, crank-

Normal Slow Speed City Driving case dilution from condensation occurs. High speed and
temperatures will remove water, resulting in what appears
to be rapid lowering of oil level. Inform customer of this
fact.

Valve Guides and/or Valve Stem Seals Worn — Ream out guides and install service valves with oversize

Excessive Clearance stemns and new valve stem seals, Refer to Paragraph
60-13,

Piston Rings not “broken in” Allow engine to accumulate at least 4,000 miles before
attempting any engine disassembly to correct for oil
consumption,

60B-2
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60-23 NOISY VALVES AND LIFTERS

a. Noisy Valve Train

The noise level of the valve mechanism cannot be properly
judged where the engine is below operating temperature
when the hood is raiscd, or when the valve rocker arm
covers are removed.

Before attempting to judge valve noise level, the engine
must be thoroughly warmed up (at least 20 minutes of
operation at 1200 to 1500 RPM} to stabilize oil and coo-
lant temperatures and bring all engine parts to a normal
state of expansion. When the engine is warmed up, listen
for engine noise while sitting in the drivers seat with the
hood closed. Run the engine at idle and at various higher
speeds. It is advisable to observe the noise level in several
engines that have been properly broken in, in order to
develop good judgment for checking the noise level in any
given engine.

It the preceding check indicates the valve mechanism is
abnormally noisy, remove the rocker arm covers so that
the various conditions that cause noise may be checked.
A piece of heater hose of convenient length may be used
to pick out the particular valves or valve train components
that are causing abnormal noise. With the engine runnming
at a speed where the noise is pronounced, hold one end of
hose to an ear and hold other end abour 1/2” from poimt
of contact between rocker arm and valve stem. Mark or
record the noisy valves for investigation of following
causes.

(1) Excessive Ofl In Crankcase. Crankcase oil level high
enough to allow the crankshaft to churn the oil will cause
air bubbles in the lubricating system, Air bubbles entering
the hydraulic lifters will cause crratic operation resulting
in excessive lash in the valve train. Locate and correct
cause of high ail level, then run engine long enough to
expel air from system.

(2) Sticking, Warped or Ecceniric Valves, Worn Guides.
Sticking valves will cause irregular engine operation or
missing on a low speed pull and will usually cause inler-
mittent nowse.

Ponr penetrating oil over the valve spring cap and allow
it to drain down the valve stem. Apply pressure to the one
side of the valve spring and then the other, and then rotate
the valve spring about 1/2 turn. If these operations affect
the valve noise, it may be assumed that valves should be
reconditioned.

(3) Worn orscored parts in the valve train. Inspect rocker
arms, push rod ends for scoring. Check for bent push rods.
Check valve lifters and camshaft surfaces for scoring. Re-
place faulty parts.

(4) Valves and seats cut down excessively. Noisy and
improper valve action will result if a valve and its seat have
been refinished encugh to raisc the end of the valve stem
approximately .050" above normal position. In this case

it will be necessary to grind off the end of the valve stem
or replace parts. The normal height of the valve stem
above the valve spring seat is 1.933 inches, for 350 cu.in.
engines and 2.082 inches for 435 cu.in. engines.

(5) Faulty Hyvdraulic Valve Lifters. If the preceding
suggestions do not reveal the cause of noisy valve action,
check operation of valve lifters as described in paragraph
60-33, subparagraph c.

b. Noisy Valve Lifters

When checking hydraulic valve lifters, remember that
grit, sludge, varnish or other foreign matter will seriously
affect operation of thesc lifters. If any foreign substance is
found in the lifters or engine where it may be circulated
by the lubrication system, a thorough cleaning job must
be done to avoid a repetition of lifter trouble.

To help prevent lifter trouble, the engine oil and cil filter
must be changed as recommended in Group 00. The en-
gine oil must be heavy-duty type (MS marked on con-
tainer) and must also conform to General Motors
Specification 6041-M to avoid detrimental formation of
sludge and varnish. A car owner should be specifically
advised of these requirements when the car is delivered.
Faulty valve lifter operation usually appears under one of
the following conditions:

(1) Rapping noise only when ergine is started. When
engine is stopped, any lifter on a camshaft lobe is under
pressure of the valve spring; therefore, leak down or es-
cape of oil from the lower chamber can occur. When the
engine is started a few seconds may be reguired to fill the
lifter, particularly in cold weather. If noise occurs only
occasionally, it may be considered normal requiring no
correction. If noise occurs daily, however, check for (a) oil
too heavy for prevailing temperaturcs (b) exccssive var-
nish in lifter.

(2) Intermittent Rapping Noise, An intermittent rapping
noise that appears and disappears every few seconds indi-
cates leakage at check ball seat due to foreign particles,
varnish, or defective surface of check ball or seat. Recon-
dition. clean. and/or replace liflers as nevessury.

(3} Noise at rdle and fow speed. If one or more valve
lifters are noisy on idle at up to approximately 25 MPH
but quiet at higher speeds, it indicates excessive leakdown
rate or faulty check ball seat on plunger. With engine
idling, lifters with excessive leakdown rate may be spotted
by pressing down on each rocker arm above the push rod
with equal pressure. Recondition or replace noisy lifters.

(4) Generally noisy at all speeds. Check for high eil level
in crankcase. See subparagraph a (1) above. With engine
idling, strike each rocker arm above push rod several
sharp blows with a mallet; if noise disappears, it indicates
that foreign material was keeping check ball from seating.
Stop engine and place lifters on camshaft base circle, If
there is lash clearance in any valve train, it indicates a
stuck lifter plunger, worn lifter body lower end, or worn
camshaft lobe.
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(5) Loud noisc at normal operating temperature only. If
a lifter develops a loud noise when engine is at normal
operating temperature, but is quiet when engine is below
normal temperature, it indicates an excessively fast leak-
down rate or scored lifter plunger. Recondition or replace
lifter.

60-24 COOLING SYSTEM TROUBLE
a. Cooling System Trouble Diagnosis

If the radiator is filled too full when cold, expansion when
hot will overfill the radiator and coolant will be lost
through the overflow pipe. Adding unnecessary water will
weaken the anti-freeze solution and raise the temperature
at which freezing may occur.

If the cooling system requires frequent addition of water
in order 1o maintain the proper level in the radiator, chack
all units and connections in the cooling system for evi-
dence of leakage. Inspection should be made with cooling
system cold. Small leaks which may show dampness or
dripping can easily escape detection when the engine is
hot, due to the rapid evaporation of coolant. Tell-tale
stains of grayish white or rusty color, or dye stains from
anti-freeze, at joints in cooling system are almost always
sure signs of small leaks even though there appears to be
no damage.

Air or gas enirained in the cooling system may raise the
level in radiator and cause loss of coolant through the
overflow pipe. Air may be drawn into the cooling system
through leakage at the water pump seal. Gas may be
forced into the cooling system through leakage at the
cylinder head gasket even though the leakage is not suffi-
cient to allow water to enter the combustion chamber. The
following quick check for air leaks on suction side of pump
or gas leakage from engine may be made with a piece of
rubber tubing and a glass bottle containing water.

1. With cooling system cold, add water to bring coolant
1o proper level.

2. Block open the radiator cap pressure valve, or use a
plain cap, and be sure radiator cap is on tight. Attach a
suitable length of rubber hose to overflow pipe.

3. Run engine in neutral at a safe high speed until the
engine reaches a constant operating temperature.

4. Without changing engine speed, put the free end of
rubber hose into a bottle of water, avoiding kinks or low
bends that might block the flow of air.

5. Watch for air bubbles in water bottle. A continuous
flow of bubbles indicates that air i heing sucked into the
cooling system, or exhaust gas is leaking into the cooling
system past the cylinder head gasket.

b. Cooling System Overheating

It must be remembered that the Buick pressure system

operates at higher temperatures than systems operating at
atmospheric pressure. Depending on the pressure in cool-
ing system, the temperature of permanent type anti-fraeze
may go considerably above 212 degrees F. without danger
of boiling.

In cases of actual overheating the following conditions
should be checked:

1. Exccssive water loss.

2. Slipping or broken fan belt.

3. Radiator thermostat stuck, radiator air passages
clogged, restriction in radiator core, hoses, or water jacket
passages.

4. Improper 1gnition timing.

5. Shortage of engine oil or improper lubrication due o
internal conditions.

6. Dragging brakes.

DIVISION Il

DESCRIPTION AND OPERATION

60-25 ENGINE CONSTRUCTION

a. Engine Mounting

For details of engine and transmission mounts refer to
Figures 60-124, 60-123, and 60-126,

b. Engine Conatruction

The 350, 455 cu. in. engines, with the exception of cylinder
bore size and stroke are very similar. Because of the
similarity between the two engines, the service procedures,
unless otherwise specified will be combined.

The left bank of cylinders (as viewed from rear) is set
slightly forward of the right bank so that connecting rods
ul opposite sides cun be tonnected to the same crankpin.
Starting at the front of the engine, cylinders in the /fef
bank are numbered 1-3-3-7 and cylinders in the right

bank are numbered 2-4-6-8,

The crankshaft, cast nodular iron, is supported in the
crankcase by five bearings which are identical except num-
ber three, which takes end thrust and the rear main which
has a different width and material. See Figure 60-60.
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Figure 6U-60 - Engine Crankshaft and Bearings

The crankshaft is counterbalanced by weights cast inte-

#ral with the crankshaft. Additonal counterbalancing s
ublained by an offset flywheel Munpge.

The tin plated aluminum alloy pistans have full skirts and
are cam ground. Two transverse slols m the oil ring
grooves extend through the piston wall and permits drain
back of vil collected by the il ring

The camshaft is supported in the crankcase by five steel-
hacked babbitt-lined bearings. 1t is driven from the crank-
shafl by sprockets and chain.

The cyilinder feads are cast iron and incorporate intepral
valve stem guides and rocker arm shafl pedestals. The 455
S51AGE 1 and the Riviera G.5. incorporate exhaust valve

seat inserts which are pressed in at assembly. Right and
left cylinder heads are identical and interchangeable, al-
though in service, it is good practice to reinstall the cylin-
der heads on the side from which they are removed.

The infake munifold on the WV 8 cngine utifizen a low
restriction, dual intake manifold. It is bolted to the inner
edges of both cylinder heads so that it connects with all
inlet ports. Since the intuke manifold is cast iron, as is the
carburetor throttle body, the manifold Incorporates a spe-
cial exhaust heat passage to warm the throttle body. Fuel-

air mixture distribution to each intake port is shown in
Figure o0-6].

Each wvalve has a spring of ample capacity to insure
positive seating throughout the operating speed range.
Intake valve heads are 1-7/8" (350 cwin.) and 27 (455
cu.in.) in diameler and exhaust valves are 1-1/2" (350
min ) and 1.5/8" (455 cuin.) in diamaeter. In the 455
STAGE I und the Riviera (5.5, versions, the intake valves
are 2-1/8" in diameter: the exhaust valves are 1-3/4°
diameter.

The valve rocker arms for each bunk of cylinders are
mounted on a tubular steel shaft supported on the cylinder

60-2998

Figure 60-61 - Intake Manifold Distribution (350 Shown)

head by four pedestals. The rocker arms are die cast
alwininum wiih inscris at the push rod sockets and the
valve stem contact face. The rocker arm sockets are offset
to accommaodate the different planes of movement of the
valve and the pushrods which pass through the cylinder
head to one side of the valves, See figure 60-62.

o ROCKED & Dud

VALY
LIFTER

DISTRIBUTOR
GEAR

= JFROCKET3

&0-216A
Figure 6062 - Engine Valve Mechunism (455 Shown)

Hydraulic valve Jifters and tubular push rods are used to
operate overhead rocker arms and values of hath banks of
¢cylinders from a single camshaft. This system requires no
lash adjustment at time of assembly or in service. Con-
strucnion and operation of hydraulic valve lifters are de-
scribed below,

In additiom to its normal function of a cam follower, each
hydraulic valve lifier also serves as an automatic adjuster
which maintains zero lash in the valve train under all
operating conditions. By eliminating all lash in the valve
train und also providing a cushion of oil 1o absorb operai-
ing shocks, the hydraulic valve lifter promotes quiet valve
operation. It also eliminates the need for periodic valve
adjustment to compensate for wear of paThs
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As shown in Figure 60-63 all parts of a hydraulic lifter are

housed in the Lifter body, which is the cam follower. The
body and the plunger are ground to very close limits, then

a plunger is selectively fitted to cach body to assure free
movemcnl with very little clearance. The push rod seat is
free to move with the plunger in the body and, as its name
implies, it provides a spherical seat to support the lower
end of the push rod.

1. LIFTER BODY

2, PUSH ROD SEAT
3. METERING WALVE
4, CHECK BALL

3. CHECK BALL
RETAIMNER

&, PUSH ROD SEAT
RETAINER

7. PLUNGER

8. CHECK BALL SPRING

¥, PLUNGER SPRING
A0-T53A

Figure 6063 - Hydraulic Valve Lifter

The plunger and sant are pragead toward the npper and of
the lifter body by a coil spring which also holds a check
ball retainer against the lower end of the plunger. When
lifter is out of engine, a spring wire retainer holds all parts
in the body. The ball retainer holds a spring loaded check
ball in position over the lower End of a feed hole in the
plunger.

When the valye lifter is installed in the engine, the push
rod holds the seat and plunger downward and clear of the
plunger retainer at all times. The plunger spring then
presses the lifter body down againsi the camshaft and
presses the plunger and seat up agaimst the push rod with
an eight pound load; this 1s enough to take up all lash
clearances between parts in the valve train without affect-
ing positive seating of the valve.

Cil is fed to all lifters through palleries in the crankcase.
Oil enters each lifter through grooves and oil holes in the
lifter body and plunger, flows down into the chamber
helow the phimger thrangh the faed hole and around the
check ball. The first few cycles of operation after the
engine is started forces out all air and completely fills the
plunger and lower chamber of each lifter with oil.

At the start of a cycle of valve operation, the lifter body
rests on the camshaft base circle. The plunger spring ab-

sorba all losh clearanecs of the wolve train,

As the rotating camshaft starts raising the valve lifter

body, oil in the lower chamber and the check ball spring
firmly ceat the check ball against the plunger to prevent

appreciable loss of oil from the lower chamber. The lifting
foree against the body is then trapnsmitted through the
entrapped oil to the check ball and plunger so that the
plunger and push rod seat move upward with the body to
operate the linkage which opens the engine valve.

As the camshaft rotates further to close the engine valve,
the valve spring forces the valve train and lifter to follow
the cam down. When the engine valve seats, the valve
train parts and lifter plunger stop but the plunger spring
forces the body to follow the cam downward .002" to

003" until it again rests on the camshaft base circle. Ol
pressure apainst the check ball from the Tower Chauiber

ceases when the plunger stops and allows passage of oil
past the check ball into the lower chamber to replace the
slight amount of il lost by "leak-down”,

During the valve opening and closing operation a very
slight amoum of oll escapes tnough the cloaaue be-
tween plunger and body and returns to the crankease. This
slight loss of oil (called “leak-down") is beneficial in prov-
iding u gradual change of oil in the lifter, since fresh oil
enters the lower chamber when pressure is relieved on the
check ball at the end of each cycle of operation.

When engine leinperature increases and the valve train
components expand, the plunger must move to a slightly
lower position in the lifter body to assure full closing of
the engine valve. When engine temperature decreases and
the valve train components contract, the plunger must
move to a slightly high position in body to prevent lash
clearance in the valve train. In either case, the capacity of
the lower chamber changes and the volume of oil present
is automatically controlled by passage of oil through the
plunger feed hole.

60-26 LUBRICATION SYSTEM AND OIL PUMP

The engine lubrication system is of the force- feed type in
which oil is supplied under full pressure to crankshaft,
connecting rods, and camshaft bearings, and is supplied
under controlled volume to the valve lifters, rocker arms,

and push rods. All other moving parts are lubricated by
gravity flow or splash. Bee Figure 60-84.

The supply of vil is carried in the lower crankease (oil pan)
which is filled through a filler opening in the right rocker
arm cover. A removable oil gage rod on the left side of the
crankease is provided to check oil level,

The odf pump is located 1n the timing chain cover where
it is connected by a drilled passage in the eylinder crank-
case 1o an oil screen housing and pipe assembly. The
screen is submerged in the oil supply and has ample area
for all operating conditions. If the screen should become
clogged for any reason, oil may be drawn into the system
through the relief valve m the wreen.
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Figure #{L6d - Schemarie Mingram of Engine i1 Flow

Oil is drawn into the pump through the screen and pipe
assembly and a drilled passage in the crankcase which
connects to drilled passages in the timing chain cover. A4
oil is discharged from the pump to the oil pump cover
assembly. The cover assembly consists of an vil pressure
relict. valve, an wil filier Ly-pass valve and o nipple or
mstallation of an oil filter. The spring loaded oil pressure
relief valve limits the oil pressure to approximate 40
pounds per square inch. The oil filter by-pass valve opens
when the filter hax hecome clogged to the extent that
approximately 15 pounds pressure difference exists be-
tween the filter inlet and discharge to hy- pass the nil filter
and chaunel unfiltered oil directly Lo the main ail gallerics
of the engine.

An AC full flow oil fifter 15 externally mounted Lo the
uil filter cover nipple on the lower right front side of the
enging. Maormally, all cugiue uil passes through the Miter
element, however, if’ the element becomes restnicted, a
spring loaded by- pass valve upens as mentioned above.

The wmain oil gafleries run the full length of the crankcase

and cut into the valve lifter guide holes 1o supply oil ar full
pressure to the lifters. and camshaft bearings.

Holes, drilled in the crankshaft carry oil from the crank-
shaft bearings to the connecting rod bearings. Pistons and
cylinder walls are lubricated by oil forced through a small
nesteh in the beanng parting surface oo the com nccting, rod,
which registers with the hale in the crankpin once every
revoluliom. Piston pins are lubricated by spiash,

A drilled hole in the camshaft connects the front cam-
shaft bearing journal 1o the keyslot in the front of the

60-332

Figure 60-65 - Oil Pump and Fikter Assembly

camshafl. Oil flows from the journal into the keyslot over
the woodruft key in the space between the key and the
camshaft sprocket and fuel pump eceentric.

455 cu. in.

4 drilled ole in the ¢amsiatt comnects the front came-
shaft bearing journal iv the front of the camshafl. Oif
flows frum the journal through a passage to an outler
berween the crankshaft sprocket and distributor gear

The ml stream crikec the distributor gear and provided

ample lubrication of the timing chain and sprockets by
splash.

Each rocker arm and valve is supplied with oil through the
tubular push rod. This oil comes from the inside of the
liller, passing around the melenng valve and through a
hole in the lifter push rod seat. Oil from the push rod
passes through a hole in the rocker arm push rod scat, and
emerges on top of the push rod seat boss, Part of this wil
is metered to the valve stem by means of overflowing onto
an cxternial rib on the rocker arm. Gravity carries this oil
along the rib to the valve tip. The remaining oil flows



350 AND 455 CUBIC INCH V-8 ENGINES  60-53

Figure 60-66 - Front End Lobrcation

duown it grovves puovided T Tulmication ol the rocker

arm bearing surface. See Figure 60-67,

60-27 WATER PUMP AND COOLING SYSTEM

The engine cooling system is the semi-closed pressure
type, with thecrmoatatic coolont lempornlurs eontrel and
water pump circulation. In such a system, coolant is
checked and added to a separate reservoir bottle and not
at the radiator. It should be noted, however, that if a
guantity of coolant is needed because of a leak, repair, or
for complete replacement, the coolant should be added
directly to the radiator to insure that the system is filled.

Figure 60-67 - Overhead Lubrication

A translucent plastic reservoir, similar Lo the [familiar
windshield washer boiile, is connected to the radiator by
a hose. As the car is driven. the coolant 15 heated and
expands. The portion of the Muid displaced by this expan-
sion flows from the radiator into the reservoir. When the
car is stopped and the coolant cools and contracts, the
displaced coolant is drawn back into the radiator by
vacuum. Thus, the radiator is kept flled with coolant to
the desired level at all times, resulting in increased cooling

cllivicncy.

A single contact lemperarture sensitive switch is located in
the intake manifold. Engine water temperature above 246
degrees causes the set of conracts to close and light a red
signal on the instrument panel,

There is also a temperature sensitive switch located in the
rear of the left ¢ylinder head {on upper series vehicles). If
engine temperature should go above 265 degrees plus or
minus 10 degrees, a set of contacts are closed and lights
a red "stop engine” signal on the instrument panel.

A Harrenn tnhe and center l'ypr nf radiatnre cnre of hraze

and copper is used on all models. The outlet radiator tank
houses the tranamission oil cooler.

All V-8 engines without air conditioning are equipped
witha 18", 4 blade fan except Riviera. The Riviera has an
18", 7 blade fan. Air conditioncd and heavy duty ears are
equipped with an 187, 7 blade fan (330 cuin.) and 207, 3
blade fan (455 cu.in.) driven by a torgue and temperature
sensitive clutch. See Figure 60-68.

NOTE: A bent or damaged fan or fan clutch must always
be replaced and repair not attempted. This 5 essential to
maintain balance and durability.

The torque sensitive fan clutch is equipped with a temper-
ature sensitive coil which controls the flow of silicone
through the clutch.

During periods of operation when radiator discharge air
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Figure 60-68 - Fan Clutch

remperarure is low, Lthe fan clutch Hmies the lan speed (o
a maximum speed of 1200 RPM,

Operating conditions that produce high radiator dis-
charge air temperatures cause the temperature sensitive
coil to turn a shaft which opens a port inside the clutch.
This open port allows a greater low of silicone providing
a maximum fan speed of approximately 2600 RPM.

The clutch coil is calibrated so that at road load with an
ambicnt temperature of approximately 80 degrees F. the
cluteh is Just at the point of shifi between high and low fan
speed.

The cooling system is sealed by a pressure type radiator
filler cap which causes the system to operate at higher
than atmospheric pressure. The higher pressure raises the
boiling point of coolant and increases the cooling effi-
ciency of the radiator. The 15 pound pressure cap used on

all series Fptrmitf: a possible increase of approximately 38
degrees F. in boiling point of coalant.

The pressure type radiator filler cap contains a blow off
or pressure valve and a vacuum or atmospheric valve. See
Figure 60-69. The pressire valve is held against its seat hy
a spring of pre-determined strength which protects the
radiater by relisving the pressure if an oxtroeme case of
internal pressure should exceed that for which the cooling
system is designed. The vacuum valve is held against its
seat by a light spring which permits opening of the valve
to relieve vacuum created in the system when it cools off
and which otherwise might cause the coolant hoses to

collapse,

The coolant is circulated by a centrifugal pump mounted
on the timing chain cover which forms the outlet side of
the pump. The fan and pulley(s) are bolted to the forward
end of the pump shaft, In this manner both the fan and
pump are belt driven by a crankshaft drven pulley inte-
gral with haormonic balancer.,

60-287 A

Figure 60-69 - Pressure Type Radiator Cap

The pump shall 1s supported on a double row ball bearing
shrunk fit in the aluminum water pump cover. The bear-
ings are permanently lubricated during manufacture and
sealed to prevent loss of lubricant and entry of dirt;

The pump is sealed against coolant leakage by a packless
.rm::-ndjugmh-lu seal assembly mouuted in the puny cuver
in position to bear against a ceramic face assembly, See
Figure 60-70.
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Figure 60-70 - Water Pump Assembly {455 cu. in, shown)

The inlet pipe case on the timing chain cover feeds into the
passage formed by the cover and the front fage of the
impeller, which is mounted on the bearing shaft with the
vanes facing rearward. Coolant flows through the inlet
passage to the low pressure areg ar the center, where it
rthen flows rearaarsd lhnnlEh holeg in the i.ﬂipﬂl]i-r. WVanes
on the rotating impeller cause the coolant to flow radially
outward into two discharge passages cast in the timing
chain cover, and these passages deliver an equal quantity
of coolant to each cylinder bank waler jacket.

Cylinder water jackets extend down below the lower limits
ul pistun ring wravel and the coolant completely surrounds
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S0-315A

Figure 60-71 - Coolant Flow

each cylinder barrel to provide uniform cooling. See Fig-
ure 60-T1.

The sonlant leaves the cylinder heads through the intake
manifold that provides a common connection between
both heads and the radiator, The intake manifuld also
houses the "pellet” type radiator thermostat and outlet
provides the by-pass passage through which coolant re-
turns to the water pump for recirculation whenever the

thermostat valve closes to block eirculation through the
radiator. This thermostatically operared by-puss type ulf

water temperature control permits the engine to reach its
normal operating temperature yuickly, The thermostar
valve opens at 190 degrees F.

DIVISION I
ADJUSTMENTS AND MINOR SERVICE

60-28 COOLING SYSTEM SERVICE
a. Checking and Filling Cooling Systam

Engine coolant level is checked by raising the car's hood
and glancing at the translucent reservoir, The radiator cap
is nof removed. The design of the radiator cap has been
changed to disconrage inadverient remeoval. The finger
grips have been removed so the cap is round in shape. It
must be pushed downward before il can be turned, A decal
has been added to the cap cautioning against its being
opened and indicating the proper closed position.

The proper coolant level at narmal operating remperature
is between the "Full” and the "Add"” marks on the coolant

reservoir. Since the level may be below the "Add"™ mark
when the system cools and the coolani 15 below 1ts normal
operating temperature, always check the coolant level
after the car has been driven.

NOTE: Cinlant frecze provtection should be checked at the
radiator and not at rthe reservoir.

CAUTION: Never remove rhe radiator cap quickly when
the radiator is HOT. Sudder refease of cooling system
pressure may cause the coolant to borl and escape with
some rorce.



60-56 350 AND 455 CUBIC INCH V-8 ENGINES

If the cap must be removed when the engine is at normal
or above temperature, a cloth should be placed over the
cap. The cap should then be rotated counterciockwise
without pressing downward until the relief position is
reached. The pressure must be allowed to escape com-
pletely. This may take more than 10 minutes for a large,
hot engine. The cap should then be depressed-and rotated
again counterclockwise to the removal position.

b. Draining and Flushing the Cooling System

When the cooling system has been drained, reinstall an
ethylene glycol type anti-corrosion cooling system protec-
tion solution developed for year around use (General Mo-
tors Specification GM 1899-M). Water alone, methanaol,
or alcohof type anti-freeze is definitely not recommended.
To drain the cooling system, remove radiator cap, open
the drain at the bottom of the radiator and remove the
drain plugs on both sides of cylinder block. If car is air
conditioned equipped, set heater temperature control
valve at "HOT" position.

After the cooling system is drained, plugs reinstalled, and
drain cock closed, fill the system with clean water. Run
the engine long enough to open the thermostat for com-
plete circulation through the system then completely
drain the coonling system hefare sediment has a chance to
settle.

¢. Conditioning the Cooling System

It is very important to make certain that the cooling sys-
tem is properly prepared before an anti- freeze solation is
installed; otherwise, loss of solution through leakage may
accur or seepage may result in damage to the engine. The
cooling system should be drained and flushed as described
above (subpar. b). All joints should be pressure checked
for leakage and corrected.

Inspect the water pump, radiator core, heater core, drain
cocks, water jacket plugs, and edge of cylinder head gas-
kets for evidence of leaks. Tighten ail hose clamps in the
cooling and heating systems and replace any deteriorated
hoses.

d. Using and Testing Anti-Freeze Solutions

Inhibited year around (ethylene gylcol type) engine coo-
lant solution which is formulated to withstand two full
calendar years of normal operation without draining or
adding inhibitors should be used at all times (not less than
0 degrees F., to freeze protection should be provided to
protect against corrosion). When adding solution due to
loss of coolant for any reason or in areas where tempera-
tures lower than -20 degrees F. may be encountered, a
sufficient amount of any of the several brands of year
around coolant (Ethylene Glycol base) compatible to GM
Specification 1899-M available on the market should be
used.

NOTE: Alcohol base coolants are not recommended for
this vehicle at any time.

If for any reason water is used as a coolant in a emergency,
it is extremely important that Buick Heavy Duty Cooling
System Protector and Water Pump Lubricant or equiva-
lent be added to the cooling system as soon as possible. If
any other cooling system protector is used, be certain it is
labeled to indicate that it meets General Motors Sepcifica-
tion GM 1894-M. It should be recognized that this is only
a temporary measure. The manufacturer intends that eth-
ylene glycol type coolant solution be used year around in
the cooling system of your Ruick.

The cooling system should be completely drained and the
recommended coolant installed every two years. At this
time, also add GM cooling system inhibitor and sealer or
equivalent. It is advisable to check the anti-freeze solution
at intervals during the winter to make certain that the
solution has not been weakened by evaporization or leak-
age. Use only hydrometers which are calibrated to read
both the specific gravity and the temperature. Obtain a
table or similar means of converting the freezing point at
various temperatures of the solution. Disregarding the
temperature of the solution when making the test may
cause an error as large as 30 degrees F. Care must be
cxerciscd to use the correct float o table for the particular
type of anti-freeze being tested.

60-29 FAN BELT ADJUSTMENT AND REPLACEMENT

A tight fan belt will cause rapid wear of the Delcotron
generator and water pump bearings. A loose belt will slip
and wear excessively causing noise, engine overheating
and unsteady generator output. A fan belt which is
cracked or frayed, or is worn so that it bottoms in the
pulleys should be replaged.

The fan belt may be replaced by loosening the generator
brace at both ends, slightly loosening the generator
mounting bolts, and moving generator inward to provide
maximum slack in the belt,

The Delcotron generator must be moved outboard to ad-
just the fan belt. After the Delcotron generator brace and

mounting bolts are securely tightened, the fan belt tension
should be checked. See Figure 60- 72.

AIR COND. (100 LBS.)
DELCOTRON (80 L8S.)
)\ POWER STEERING (90 LBS.)

60-316

Figure 60-72 Engine Belt Tension Chart
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If the power steering oil pump belt is removed it should
be adjusted to tension specified, in Figure 60-72.

If the Air Conditioner compressor belt is distrubed it
should be adjusted as specified, in Figure 60-72.

60-3¢ RADIATOR THERMOSTAT INSPECTION AND TEST

A sticking radiator thermostat will prevent the cooling
system {rom functioning properly. If the thermostal sticks
in the open position, the engine will warm up very slowly.
If the thermostat sticks in the closed position, overheating
will result.

The thermostat may be removed for inspection by par-
tially draining the cooling system and remaoving the ther-
mostat housing.

If the thermostat valve does not fully close when cold,
check for the presence of foreign material that could hold
it open. If no foreign material is present and valve still
does not close, replace the thermostat.

Test the thermmostat for correct opening temperature by
immersing the unit and a thermomoeter in a container of
water. While heating the water do not rest cither the
thermometer or thermostat on bottom of container as this
will cause them to register a higher temperature than the
water. Agitate the water to insure uniform temperature of
waler, thermostal and thermomerter,

The standard temperature (190 degrees) thermostat valve
should start to open at approximately 190 degrees F, and
should be fully open at approximately 212 degrees F. If
thermostat does not operate at specified temperatures, it
must be replaced as it cannot be adjusted.

60-31 WATER PUMP REPAIRS

The waler puinp cover is die casl aluminum into which the
water pump bearing outer race is shrunk fit. For this

reason the cover, shaft bearing, and hub are not replacea-
ble.

a. Removal of Water Pump

1. Drain coolant into a clean container.

2. Loosen belt or belts, then remove fan blade, and pulley
or pulleys from hub on water pump shaft. Remove belts.

3. Disconnect hose from water pump inlet and heater hose
from nipple. Remove holts, pump assemhbly, and gacket
from timing chain cover.

4. Check pump shaft bearings for end play or roughness
in operation. If bearings are not in serviceable condition,
the assembly must be replaced.

b. Inatailation of Water Pump

1. Make sure the gasket surfaces on pump and timing

chain cover are clean. Install pump assembly with new
gasket. Bolts must be tightened uniformly.

2. Connect radiator hose to pump intlet and heater hose to

nipple. Fill cooling system and check for leaks at pump
and hose joints.

3. Install fan pulley or pulleys and fan blade, tighten at-

raching balts securely. Install belts and adjust for proper
tension. See Figure 60-72.

DIVISION IV

REMOVAL AND INSTALLATION

60-32 350 AND 455 CU.IN. ENGINE REMOVAL AND
INSTALLATION

a. Removal

1. Remove haod: for easier installation, scribe marks
should be made at hood hinge and the hinge bracket.

2. Disconnect battery.
3. Drain coolant into a suitable container.

4. Remove air cleaner.

5. On cars equipped with air conditioning, disconnect
compressor gronnd wire from the mounting bracket.
Remove the electrical connector from the compressor
clutch, remove the compressor to mounting bracket at-
taching bolts, and position the compressor out of the way.

6. Remove fan blade, pulley, and belts.

7 Disconnect radiator and heater hoses from engine and
fasten them out of the way.

8. Remove fan shroud assembly.

9. Remove power steering pump to mounting bracket
bolts and position pump assembly out of the way.

10. Remove fuel pump hoses and plug hoses.
11. Disconnect battery ground cable from engine.

12. Disconnect the vapor emission line from the carbu-
retor 1o the emission canister and disconnect the line at the
carburetor. Disconnect the vacuum supply hose trom car-
buretor to the vacuum manifold. On cars so equipped, the
vacuum modulator, load leveler, and power brake vacuum
hoses should all be disconnected at the engine.

13. Disconnect throttle control cable at carburetor.
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14. Disconnect oil and coolant sending unit switch con-
nections at the engine.

15. Disconnect engine to body ground sirap at engine.

16. Raise car, disconnect starter cables, and disconnect the
cable shield Mrom (he engine.

17. Disconnect crossover pipe from exhaust manifolds and
support the exhaust system.

18. Remove flywheel and converter cover.

19. Remove flywheel to converter attaching bolts. Scribe
chalk mark on the flywheel and converter for reassembly
alignment (this is not necessary on manual transmissions).

20. Remove transmission to engine attaching bolts.

21. Remove the nuts from the motor mount and through-
bolts.

22. Lower the car and support the transmission.

23. Attach a lifting device to the engine and raise the
engine enough so mounting through-bolts can be
removed.

NOTE: Make certain wiring harness, vacuum hoses, and

other parts are free and clear before lifting engine out of
car.

24. Raise engine far enough to clear engine mounts, raise
transmission support accordingly and alternatcly until en-

gine can be disengaged from the transmission and
removed.

b. Installation

1. Slowly lower engine into car until engine and transmis-
sion are engaged and scribe marks are aligned.

NOTE: On manual transmissions, make sure guide pins
are used on the transmissfon so engine engages without
damaging the clurch.

2. It may be necessary to alternately raise and lower trans-
mission to fit motor mount through-bolts into position.
Install through-bolt nuts and torque to 63 Ib.fi.

3. Raise car and install transmission to engine attaching
bolts. Torque flywheel housing to engine bolts to 35 1b.ft.
Install flywheel cover and torque bolts to 4 1b.ft.

4. Connect crossover pipe to exhaust manifold and torque
bolts to 10-18 1h.ft.

5. Connect the starter cables to the starter and cable shield
to the engine block.

6. Lower the car and rcconnect the body around strap to
the engine, the coolant and oil switch sending unit connec-

tors, the throttle control cable, all vacuum and water
hoses, and the emission control line from the canister to
the carburetor.

7. Connect the battery ground cable to the engine.

8. Connect the fuel lines to the tuel pump.

9..Reposition the power steering pump into the pump
brackets and secure.

10, Install fan shroud.

11. Install pulley, fan, and belts. Belt tension is as follows:
a. Delcotron - 110-125 1b.ft.

b. Power Steering - 135-150 Ib.ft.

¢. Air Conditioning - 135-150 Ib.ft.

12. Reinstall air conditioning compressor to bracket.
13. Reinstall air cleaner.

14. Reinstall coolant and check to make certain proper
level is attained.

NOTE: After complete engine assembly, start engine and
recheck for proper fill.

15. Reinstall hood, noting proper alignment of scribe
marks.

16. Connect battery.

DIVISION V
OVERHAUL AND MAJOR SERVICE

60-33 INTAKE MANIFOLD, CYLINDER HEAD, VALVE
TRAIN AND LIFTERS AND ENGINE OIL PAN.

a. Intake Manifold Removal

1. Disconnect battery.

2. Drain coolant from radiator and cylinder block,
3. Remove air cleaner,

a. Disconnect breather tube at air cleaner.

b. Disconnect heated air pipe at top end of pipe.

¢. Discunnect air cleaner sensor hose at tee (auto trans
only)
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d. Disconnect hose at elbow from carburcior o air cleaner
{Manual Trans Only.)

4. Remove alt conditioning mounting bracket balt (it

equipped). Loosen bracket to compressor halt and slide
bracket outhoard.

3, Disconnect water temperature and melal lemperature
indicator wire from switch,

6. Disconnect throttle linkage at carburetor,
7. Disconnect fuel line at carburetor inlet.

8 Remove manifold attaching bolts and mamifold,

b listahe Manilwid s wallativn

1. Place new intake manifold gasket and rubber manifold
seals in position at front and rear rails of cylinder block,

Be sure pointed end of seal fits snugly against block and
head.

NOTE: Before installing imiske manitold seals apply Silas-
fic Rubber or equivalent to ends of seals. See Figure 60-73,

APPLY SEALCR E‘.' .
™ ENDS OF SEAL ONLY

Figure 60-71 - Intake Manifold Seal Installanon

2. Install one piece manifold gasket and carefully set in-
take manifold on the engine block dowel pin.

3. Install manifold to cylinder head bolts,

NOTE: New fnrake maniold gasket and seals must be
obtarned whenever a manifold is removed,

When installing a manifold, start with the No. | and No.
2 bolts, See Figure 60-74. Gradually tighten both bolts
until snug. Then continue with the rest of the bolts in the
sequence shown in Figure 60-74. Torque holts to 55 b, ft.

Figure 60-74 - Intake Manifald Holt Tightening Sequence

4, Conneet parts removed in Steps 3 thru 9 in subpar. a.
3, Conneet battery,

6. Close drain plug and fill radiator to proper level

C. Cylinder Head Removal

l. Remove mtake manifold as cutlined in subpar. a.

2. When removing RIGHT cylinder head:

{a) Loosen and remove belt (s).

(k) Remove wires from Delcotron,

(oh IF eguippred wille aic conditivuing colupresson, remuve
compressor from mounting bracket and position it out of

the way with hoses connected, then remove Delcotron
with mounting bracket.

3. When removing LEFT cylinder head,;
(a) Kemove oil gapge rod, or
(h) Remove power steering gear pump with mounting

bracket if present, and move it our of the way with hoses
attached.

4. Dhsconnect wires from spark plugs, and remove the
spark plug wire clips from the rocker arm cover studs.

3. Remove exhaust pipe to manifold bolis,

6. Disconnect exhaust manifold from head being removed.

T With air hoge and elothe, clean dirt off evlinder head
and adjacent area Lo avoid getting dirt into engine, Jf is
extremedy important to avoid getting dirt into the hydrau-
lie valve fifters,

8. Remove rocker arm cover and rocker arm and shafi
assembly from cylinder head. Lift out push rods.
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NOTE: 7F Iifters are fo be serviced, remove them af this

time. Otherwise, protect fiffers and camshall from dirt by
COVATAE Arca Wit a ofcan cheed, Wiiouovor fiftcy s oe s

rods are removed, place in a wooden block with numbered
Bodes or simifar device to keep them identified as 1o posi-
tion o cngine.

9. Slightly loosen all cylinder head bolis, then remove
bolts and lift off the cylinder head. Remove gasket.

10. With cylinder head on bench, remove all spark plugs
for cleaning and to avoid damage during work on the
head,

d. Cylindar Haad Installation

1. Thoroughly ¢lean off engine block gasket surface and
be certain no foreign material has fallen in the cylinder
bores, bolt holes, or in the valve hifter area. It 15 gond
practice to clean out bolt holes with an air hose.

2. Install new head gasket on cylinder block. Dowels in the
block will hold the gasket in place. Always handle gaskets

carefully to avoid kinking or damagc Lo the surface of the
gashet,

3, Clean pasket surface of cylinder head and carefully set
in place on the engine block dowel pins.

4. Clean and lubricate the head holts with “Perfect Seal”
or equivalent sealing compound.

NOTE: Damuage to the cylinder block threads can result if
bolts are not lubricared with “Perfect Seal” or equivalent
prevor to smatallarion oo 0F Paafts aic dpinvmed excessivedy,
Lise an accarate torgue wrench when installing head bolrs.
Lineven tightening of the cylinder head bolts can distort
the cvlinder bores, causing compression loss and excessive
oif comsumpiion.

5. Install head bolis. Tighten the bolts a litrle 1 4 time
about three times around in the sequence shown in Figure
60-73, Give bolts a final torque in the same sequence,
;l"ﬁgque to 75 1b.ft. (350 Cu In.y and 100 Ih. ft. (455 Cu
IL ).

¥)
1970 HEAD BOLT TORGIUE SPECIFICATION
350 ENGINE — 75 LBS. FT.
4355 ENGINE — 100 LBS. FT

60-304A

Figure 60-75 - Cylinder Heud Boli Tighten Sequence (350
Shown)

b. Assemble exhaust manifolds to heads. See Figure 60-76.
Torgue bolts 10 14 Ib. ft.

[ EXHAUST MANIFOLD Pl 45
ST e

. 60-203

Figure 60-76 - Exhaust Manifold Installation (350 Left Side
Shown)

7. Wipe rocker arm shaft and bosses on cylinder head with
a clean cloth,

8. Install push rods.

9. Tilt the rocker arm toward the push rod and locate the
top of each push rod in its rocker arm seat.

10. Draw down the rocker arm and chaft argembly by
tightening the shaft bolts a little at a time. Use a reliable
torgue wrench to torgue the shaft bolts 1o 25 Ib. fi. Do nat
overtighten.

I1. Install rocker arm cover and new gasket. Torque bolts
to 4 1b. ft,

12. Place spark plug wires in position on rocker arm cover
sluds and connect spark plug wires.

13. Tnstall intake manifold as outlined in subpar. b.

|4. Replace components removed in Steps 2 or 3 (subpara-
graph c) and fighten belt(s). See Figure 60- 72 for correct
belt tension,

15. After installation is completed and engine has been
warmed up to operating temperature, recheck cylinder
head bolt torque. Reinstall rocker arm cover and gasket
and torgue holis 10 4 Th fr

8. Reconditlaning Valves and Guides

1. Remove cylinder head per subparagraph ¢ above. Place
on clean surface,

2. Using snitable spring comprescnr, ench as T-R062 com-
press valve spring and remove valve spring cap key. Re-
lease tool and remove spring and cap. See Figure 60-72.

i. Remove valve scals from intake and exhaust valve
guides. Seals must be discarded. Remove valves. Place
valves in numerical order so that they can be reinstalled
in original location.
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VALVE

.
VALVE CAP
RETAIMER

r

60-192|
Fignre 60-77 - Removing Valve Cap Rerainers.

NOTE: The 4357 cuin. engines Do Nor have exhaust valve
gurde seals,

4. Remowve all carbon from combustion chambers, piston
heads, and valves. When using scrapers or wire brushes
for removing carbon, avoid scratching valve seats and
valve faces. A sofl wire brush (such as J-B358) s suilable
tor this purpose.

5. Cleun vurbon and gum deposits from valve guide bores.

Use Reamer J-8003.

6. Inspect valve faces and scats {or pits, burned spols or
other evidences of poor seating. It a valve head must be
ground until the outer edge s sharp in order to true up the
faca, divcard tha valve because the charp edge will run too
hot. 45 degrees is the correct angle for valve faces,

7. If valve stem has too much clearance in its guide, the
guide should be reamed to 006" oversize using J-22612

and then to 010" oversize using Reamer J 9345-1, See
Fi.f_‘.-_uru &0 78,

NOTE: .006" oversize valves are oceasionally used in pro-
duction. If clearance in the guide caceeds 0067 the guide
should be reamed to .0I0" oversize using J-9343-1, Over-
size valves are identiffed by the oversize marking stamped
Of [fle Vafve fiedd. dee Figure k- /Y,

REAMER
J-B003

J-22617 ——p B

(OVERSIZE
00a"Y

| 1-9345-]

[OWERSIZE
0107}

Figure 60-78 - Reaming Valve Guide

The Parts Department stocks 010" oversize valves for
replacernent purposes. See Figure 60-79.

t0.054 (ZERWICE

& .00 PRODUCTICN!

2 WAl yve
AL

5430k

Flgurs buU- /% - Uversize Valve ldentitication

8. True up valve seats to 45 degrees. Cutting a valve seat
resulrs in lowering the valve spring pressure and ineresses
the width of the seat. The nominal width of the valve seat
15 1716, If a valve scat is over 5/64" wide after truing up
it chould be nurrowasd to epesified width by the use of 20
degrees und 70 degrees stones,

Improper hydraulic valve lifter operation may result if
valve and seat have been refinished enough to allow the
end of valve stem to raise approximalely 050" above nor-
mal position. In this case it will be necessary to grind off
€nd of valve stem or replace parts, J{fe normal hewght of



60-62 350 AND 455 CUBIC INCH V-B ENGINES

the valve stem above the valve spring seat surface of the
head is 1.933 (350 Cu. In.) and 2.082" (455 Cu. In.).

9. Lightly lap the valves into seats with the fine grinding
compound, The refacing and reseating operations should
leave the refinished surfaces smooth and true so that a
minimum of lapping is required. Excessive lapping will
groove the valve face preventing a pood seat when hot.

IMPORTANT: New valves should not be lapped under any
condition as the 00027 - (135" sluminum alloy surface
on the intskes or the (X4 ro (015 nickel- plated surface
on the exhausts will be removed,

10. Test valves for concentricity with seats and for tight
seating. The usual test is to coat the valve face lightly with
Prussian blue and turn the valve against seat. If the valve
seat is concentric with the valve guide a mark will be made
all around the sear, while if the seat is nol concentric with
the guide, a mark will be made on only one side of the
seat. Next, coat the valve seat lightly with Prussian blue.
P.otate the valve against the seat to determinc if the valve
face is concentric with the valve stem, and if the valve is
seating all the way around. Both of these tests are neces-
sary lo prove that a proper seat is being obtained.

11. Remove any burrs from valve stem with fine stone or
erncus cloth,

12. Lubricate valve stems and puides with "Service MS"
engine oil and reinstall valves,

13. Install valve seal.

MNOTE: Do Nor foscall calavsi valve puilfe sealy v 435
ClLIn. engines,

a. Start valve seal carefully over valve stem, Push seal
down until it touches top of puide,

b. Use installation tool J-22509 1o push seal over valve
guide until upper inside surface of seal touches top of
guide,

NOTE: COMPRESS SPRINGS ONLY ENOUGH TO
INSTALL KEEPERS. EXCESS COMPRESSION CAN

CAUSE SPRING RETAINER TO DAMAGE VALVE
SEAL.

14. Install intake valve spring on the 350 Cu. In. with
closely wound coil toward the eylinder head. See Figure
60-20.

NOTE: The top inside diameter of 350 cu.in, intake valve
springs is 860" - 846" and the bottom inside diameter is
9457 - 931" The large diameter must be toward the
c¥iinder head. The exhiaust valve spring on the 350 cu.in,
and alf valve springs for 455 cu.in. engines may be in-
stallled with either end up. See Figure 60-80

—_—— V.
— ALVE
e SPRING
"-‘-1". —

—

N .

| - UND
i - ColLs
g " TOWARD
g/ w0

e 60-79

Figure 60-80 - Intake Valve Spring (350 cu.in.)

ALVE
SPRING
DAMPEMER

VALVE
SPRING

60-243

Figure 60-81 - Valve Spring (A6l 455 Cu.In. 350 Culn,
Exhauct Valve Similar)

15. Reinstall valve spring, cap and cap retainer, using
same eguipment used for removal.

16. Tnstall cylinder head as described in subparagraph d
above.,

f. Rocker Arm Assambly Removal

1. Remove rocker arm cover and remove four rocker arm
and shaft assembly to cylinder head bolts. Remove shaft
assembly.
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2. Place assembly on clean surface.

3. Remove nylon arm retainers by breaking them below
their head with a chisel, See Figure 60-82,

60-222A

Figure 60-82 - Removing Nylon Relsiner

4. Remove rocker arms and clean in suitable solution.

Inspect for wear. Remove retainer pieces from inside
shaft.

g. Rocker Arm Assembly Inztallation

1. Install rocker arms on shaft Jubricating all parts as they
are assembled with engine oil. Each pair of rocker arms
must be installed so that the external rib on each arm

points away from the rocker arm shaft bolt, See Figure
GO-83

bl
1

2 Vi

EXTERNAL
RIB

Figure 60 81  Rooler Arma Donitioned on Shaft

2. Center each arm on the 1/4” hole in the shafl. Tnstall
new nylon rocker arm retainers in the 1/4" holes using a
dnft of at least 1/2" dia.

A Tosugll pocker anme assemibly as owdined o subpana-

graph d.

h. Valve Lifter Service

1. Refer to procedure outlined under " Cylinder Head Re-
maoval™ (par. 60-33, subpar. c) for lifter removal.

2. Place lifter in a wooden block with numbered holes or
similar device to keep them identified as to position in
PTEIne

3, If less than a complete set of lifters are being removed,
disassemhle one or two and check for dirt or varnish. If
this condition exists, it is advisable to remove all lifters for
cleaning and inspection. Otherwise, service only those lifi-
crs that are not operating properly.

4, Examine the cam contact surface at lower end of lifter
body. If this surface is extremely worn, galled, or other-
wise damaged, discard the lifter assembly. In this case,
examine the mating camshalt lobe for excessive wear or
damage.

3. Disassemble each valve lifter by using a push rod to
hold down the push rod seat while removing the plunger
retainer from the lifter body using Retainer Remover I-
5238. See Figure 60-84. Remove push rod seat, oil meter-
ing valve, and plunger from lifter hody.

PUSH ROD
J 5238

——RFTAINFR_

1k

A—REMOVAL B—INSTALLATION 60-80

Figure 60-84 - Removing and Installing Plunger Retainer

6. If a plunger sticks in lifter body, place lifter in large end
of Plunger Remover J-4160-A with plunger inward. While
holding lifter with thomb, rap the open end of remover
against a block of wood with jusi enough force to jar the
plunger from body. See Figure 60-85.

7. Drain oil out of body into waste can and remove the ball

retainer, ball, ball spring, and plunger spring. A strainer
I'lls:l-ru" ver wragts can anll pravent d:a%g thece parts
into can.

8. Place all parts of each lifter in a separateé compartment
of a tray.

The body and plunper are selectively fitted to each other
and must Dol be Inwrchanged with parts of otner WUIers,

Keeping all parts of the lifter together until cleaned and




60-64 350 AND 455 CUBIC INCH V-8 ENGINES

BODY

FLUNGER

J-4160-A

WOOD
BLOCK
60-81

Figure 60 85  PFemowving Btuchk Plunger

inspevted will aid in disgnosing cause of improper operat-
iom.

9. Rinse the tray full of lifter parts in a pan of kerosene
to remove as much oil as possible. This will reduce con-
tamination of the cleaning solvent and extend its effective
life.

10, Submerge the tray and parts in the cleaning solvent
and leave to soak for approximately one hour. The fime
requited will depend on the varnish on lifter parts and the

l"m'l"'l'illl"l'lf“-'\-' I'IF' r1'H" H(\.I'U'F‘I'I‘i'

1. After the varnish has dissolved or has softened suffi-
ciently to permit removal by wiping, raise the tray and
allow tray and parts to drain so that solvent will be saved.

12. Rinse the tray of parts in the pan of kerosene to cut
e sulvem and avold injury o hands.

13, Working on one lifter at a time and using CLECAN
lint-free cloths, thoroughly wipe off all parts. Clean the
plunger und the external and internal surfaces of the body
with 2 hard wiping action 1o remove any varnish deposits.
Rinse the parts in the kerosene using Cleaning Brush
J-5099 in the bore of lifier body.

NOTE: To insure absolute cleanliness of # reconditioncd
lifter assembly, it is advisable to inspect and assemble each
lifter before cleaning the next Nter.

14. The following list outlines the iuspection of lifter parts.
An inspeetion should be made at this point to determine

whether ar not a lifter is in need of replacement.

NOTE: The hydrauiic valve lifier is serviced as a complete
assembly only. If one or more of the valve liffer compe-
ncnts are faplty, the complete lifter must be replaced.

{a) Lifrer Body, Inupect inner and outer surfuces of body
for blow holes and scoring. Replace lifter assembly if body
is roughly scored or grooved, or has a blow hole extending
through the wall in position o permit oil leakage from
lower chamber. The prominent wear pattern just above
lower end of body should not be considered a defect unless
it is definitely grooved or scored; it is caused by side thrust
of cam against body while the lifter is moving vertically
in its guide,

Inspect the cam contact surface on lower end of lifter
body. Replace the lifter assembly if this surface is exces-
sively worn, galled, or otherwise damaged. A lifter body
T!'I.EIT ]"IHS hisrm rntnting will have a rovnd wear patlern und
i non-rotating lifter body will have spalling on the lifter
base,

NOTE: Al 197! V.8 engines have valve lifters with a
slight spherival shaped base that will allow lifter rotation,

wihich 1s induced by the 1apered lobes on the camshaft
pvniuiiug carnsfiall ifirust rearward, cansing fifter rota-
tion.

(b} Lifter Plunger. Using a magnifying glass, inspect the
check ball seat for defects. Tnspect outer surface of plunger
[or scratches or scores. Small score marks with a rough,

satiny fimsh will cavse the plunger to seize when hot but
aperate normally when cool. Defects in check ball seat or

scoring 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 he present where the lower end of

rlunger extends below the ground inner surface of the
body. This edge is not detrimental unloss it is sliarpr wn
burred.

A blackened appearance is not a defective condition,
Somectimes the discoloration serves Lo highlight slight
grinder chatter marks and give the outer surface of
plunger a ridged or fluted appearance. This condition will
not cause unproper operation, therefore it may be disre-
gurded.

ic) Push Rod and Sear. Replace lifter if the area where
the push rod contacts the push rod seat is rough, or other-
wise damaged. Replace any push rod having a rough or
damaged hall end

(d) Check Hzll. Using a magnifying glass, carefully exam-
ine the check ball for nicks, imbedded material or other
defects which would prevent proper seating, Such defects
would indicate the cause of intermittently noisy lifter op-
eralion.
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(e} Check Ball Spring. Examine check ball spring for
wear or damage. Replace litter if any spring is distorted
or shows evidence of wear.

(f) Ball Retainer. Replace lifter if a retainer is cracked
or which has a heavily worn area. A small bright spot
where the ball contacts the rétainer 14 the normal condi-
tiomn,

(g} Plurger Spring. Replace lifter if the plunger opring
is distorted or damaged. Exhaustive tests have shown that
plunger springs seldom break down in service,

15. Rinse lifter plunger in the kerosene in middle compart-
ment of cleaning tank and then give it a thorongh final
rinsing in the kerosene in right compartment,

16. Hold plunger in vertical position with feed hole up,
then rinse and install the check ball, check ball spring, ball
retainer, spring, and body over the plunger. See parts in
Figure 60-86.

RETAIMER
PUSH ROD SEAT ““
PLUNGER—. m
BALL— METERING
VALVE

PLUNGER SPRING
Ty

‘__‘ BalL SPRING
BALL RETAINER

60-3078

Figure 60-86 - Hydraulic Valve Lifter Parts

17. Rinse push rod scat, metening valve, and plunger re-
tainer. Place these parts in end of body and push with
handle of Remover J-3238 until refainer engages groove in
boedy, Sce Figure 60-84, View B

18, Wrap the lifter in clean paper or otherwise protect It
from dirt while reconditioning the other valve lifters,
preparatory to testing all lifters for leakdown rate.

19. Check lifier leakdown rate according to subparagraph
i balow.

20. Make certain that valve hitter guide holes and adjacent
area of cylinder block are clean. Liberally lubricate the
camshaft and lifter bores with " Service MS" oil and install
lifters. Each lifter must slide freely in its guide hole.

21. Following the procedure cuthined in paragraph 60- 33,
subparagraph d, reassembly engine.

I. Checking Valve Lifter Leekdown Rate

After a hydraulie lifier has been cleaned, mspected, and
assembled it must be tested before it is installed in an

engine, Lifter Test Fixture J 5790 has been designed to test
the leakdown rate of a lifter to determine whether it is
within limits which assure satisfactory lifter operation.

The following procedure must be carefully followed to
obtain an accurale lest.

L. Thoroughly clean the cup of test fixture, install cup on
fixture, and fill it to within 1/2" of the top with "Hydrau-
lic: Lifter Teat Fluid.” which ia available through Keni=
Moore Organization, Inc., under K-M- number J-5268.

2. Remove rubber washer (used for larger lifters) and
install Gage Sleeve J-5790-27 in the cup; also install Gage
Rod Mose J-5790-13 in the arm.

3. swing the weight arm up out of the way, rasc the ram
and place the valve lifter {top side up) in Sleeve J-5790-27.
The lifter must be completely covered by the fluid during
test,

4. Lower the ram to rest in the lifter push rod seat, then
lower the weight armoto rest an the raller of ram as chown

in Figure 60-37.

Figure 60-87 - Checking Lifter Leakdown Rate

5. Operate the lifter plunger through its full travel to force
all air cut of the lifter by using a vigorous pumping action
om the weight arm. Continue the pumping action until
considerable resistance i¢ built up in the lifier and a defi-
nite grab point is felt at the top of the stroke, when the
indicator pointer is at the bottom of the scale.

Finally, pump vigorously for approximately 10 additional
strokes to make sure all air is removed from the lifter.

6. Raise weight arm to allow the lifter plunger to come up
to its retainer, then lower the arm to rest on the ram roller.
As the pointer starts moving upward start rotating the
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fluid cup by turning the handle one revolution every two
seconds.

7. Use a stop watch to check the time required for pointer
to move from the lower to the upper mark on scale where
marked "BUICK V-8." The cup must be rotated during
this test.

8. The leakdown rate (time between marks) must be be-
tween 12 and 60 seconds to assure satisfactory lifter per-
fermance. A doubtful lifter should be tested three or four
times. Replace any lifter which does not test within the
specified limits.

NOTE: The newer Modei J-.5790 leakdown tester will
have a different scale than the one shown in Figure 60-84.
In this case, time the pointer travel from "Start” to the
A25 mark on the scale. The leakdown rate must still be
between 12 and 60 seconds.

9. After all lifters have been tested, place the cover over
the test fixture to keep dirt out of the cup and fluid. The
fluid should be discarded and the cup should be
thoroughly cleaned after a few sets of lifters have been
tested.

J. Exhaust Manifold Ramnaval (I eft Side)

A, 4344000 Series

1. Raise front of car and support on stands.

2. Disconnect exhaust pipe from exhaust manifold on both
sides of engine and lower. If dual exhaust, disconnect lefi
exhaust pipe and lower,

3. If manual transmission remove equalizer shaft.

4. Remove exhaust manifold to cylinder head bolts.

5. Remove exhaust manifold from beneath the car.

b. 45000 Series

1. Remove left exhaust pipc from cxhaust manifold.

2, Remove exhaust manifold to ¢ylinder head bolts.

3. Remove exhaust manifold from the top of the car.

c. 46-48-49000 Series

1. Raise front of car and support on stands.

2. Disconnect exhaust pipe from exhaust manifold on both

sides of engine and lower. I dual exhaust, disconnect left
exhaust pipe and lower.

3. If manual transmission, remove cqualizer shift.

4. Remove pitman arm from pitman shaft using Toal J-
5504. Swing steering linkage forward.

NOTE: Mark location of pitman arm to pitman shaft for
reinstallation.

5. Remove exhaust manifold to cylinder head bolts.
6. Remove exhaust manifold from beneath the car.

k. Exhaust Manifold Installation

1. Install manifold by reversing above procedures.

2. Torque exhaust manifold bolts to 18 lb. ft.

3. Torque pitman shaft nut to 140 Ib. ft.

NOTFE- This Pitman Arm to Steering Shaft FASTENER
IS AN IMPORTANT ATTACHING PART IN THAT
IT COULD AFFECT THE PERFORMANCE QF VI-
TAL COMPONENTS AND SYSTEMS, AND/OR
COULD RESULT IN MAJOR REPAIR EXPENSLE. LT
MUST BE REPLACED WITH ONE OF THE SAME
PART NUMBER OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECOMFES NFCFSSARY
DO NOT USE A REPLACEMENT PART OF LESSER
QUALITY OR SUBSTITUTE DESIGN. TORQUE
VALUES MUST BE USED AS SPECIFIED DURING

REASSEMBLY TO ASSURE PROPER RETENTION
OF THIS PART.

I. Qil Pan Removal

1. Disconnect battery.

2. Remaove fan shromd to radiatar tie har serews

3. Remove air cleaner and disconnect throttle linakge.
4. Raise car and support on stands.

5. Drain oil.

6. If equipped with manual transmission:

(a) Loosen clutch equalizer bracket to frame attaching
bolts.

(b) Disconnect exhaust crossover pipe at engine.
7. If equipped with automatic transmission:
{a) Remove lower flywheel housing.

(b) Remove shift linkage attaching bolt and swing out of
way.

{(¢) Disconnect exhaust crossover pipe at engine.

8. Lisconnect idler arm at frame and push steering linkage
forward to cross member.

9. Remove front engine mounting bolts.
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10. Raise engine by placing jack under crankshatt pulley
mounting.

NOTE: At thiv point, on ASC equipped cars, 1 will be
necessary to place a support under the rght side of rhe
transmyssion prior fo raising engine. Thiv s nocessary (0
prevent the cogine (ransmission assernrbly from cocking to
the mght when being rafsed.

11, Kemove o1l pan bolts and remove pan.

MOTE: [ rray be necessary fo position crankshaft o1 and
2 crankpin and counterweight will not interfera with front
of oil pan.

1?7 Remove rear ceal (455 cuin engines omlyh.

m. Oil Pan Installation

1. Clean oil pan. Make sure the gasket surfaces on pan and
block are clean,

2. Tnstall rear seal {455 cuhic mmch engines only),

3. Apply non-hardening Permatex to a few spofs on a new
pan gasket {cork) and install on block. Make sure seal and
zasker are properly firted. See Figure 60-88. (455 cu.in,
only),

¥ - --\-\-\‘-\-\21-. r
_OlLra
' BERRAIL GASKET
GASKET AMND

Be SEAL MUS I BE
J*-POSITIONED CORREC

‘REAR
'.,O"- PAN
EMD SEAL
B3]

Figure 650-88 - Oi] Pan Gasket and Seal Installation

4. Install oil pan. Torque bolts to 14 Th. fi. Do not over-
tighten.

5, Reverse procedures in subparagraph c

n. Removal and Inspection of Oil Pump Pipe and Screan

Azzambly

1. Remove il pan (subpar. ).

2. Remove vl pumnp pipe and screen assembly to cylinder
block bolts.

3. Clean the screen und housing thoroughly in solvent and
blow dry air with air stream.

o. Installation of Oil Pump Pipe and Screen Assembly

Install by reversing removal procedure. paying particular
atrenition 1o the following points.

1. Make sure oil pump pipe flange gasket surface of block
is smooth and free of dirl.

2. Use new gaskel and righten bolts to & Th. ft. torque. Sec
Figure 60.88,

PIPE AND
SCREEN
ASSEMBLY

Figure 60-8% - 0] Pickup Pipe and Screen
1, Install m! pan {subpar. m}.
60-34 CONNECTING ROD BEARINGS

A connecting rod bearing consists of two halves or shells
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which are interchangeable in rod and cap, When the shells
are placed in position, the ends extend slighlly beyond the
parting xurfaces «o thar when the rod halts are tightened
the shells will be clamped Lightly in place to insure positive
seating and to prevent turning.  The ends of the bearing
shells must never be [Hlod flush with parting surface of rod
o r;'a‘p.

If a tod bearing becomes noisy or 1 worn so that clearance
o the crankpin is excessive, a new bearing of proper size
must be selected and installed since no provision is made
for adjustment. Under no circumnstances should the con-
necting rod or cap be filled ro adjust the bearing clearance.

8. Inspection of Connecting Rod Bearings and Crankpin
Journals

After removal of engine oil pan, paragraph 60- 33, sub-
paragraph |, disconnect two connecting rods at a time
from crankshaft and inspect the bearmgs and crankpin
journals. While turning crankpin it is necessary to tem-
proevasily povomeet the tods o crankshan o avold possibil-
ity of damaging the journals through contact with loose
rods.

NOTE: Do Not interchange rod caps with rods.

If connecting rod bearings are chinped or scored they
should be replaced. If bearings are in good physical condi-
tion check for proper clearance on erankpin as described
in subparagraph b, below.

If crankpin journals ate scored or ridged the crankshaft
must be replaced, or reground for undersize bearings, to
insure satisfactory life of connocting rod Leariugs. Slighit
roughness may be polished out with fine grit palishing
cloth thoroughly wetted with engine oil. Burrs may be
honed off with a fine oil stone.

Use an outside micrometer to check crankpins for out-

of-round, If crankpins are more than 0015 out-of-
round, satislactory life of new bearings cannot be cx-

pected.

b. Checking Clearance and Selecting Replacement
Bearings

service bearings are furnished in standard size and several
undersizes (including undersizes for reground crankpins).

The clearance of connecting rod (and crankshaft) bearings
may be checked by use of Plastigage Type PG- 1 (green)
or equivalent which has a range of 001" w 003",

1. Remove connecting rod cap with bearing shell. Wipe oil

from hearing and crankpin journal, also blow oil cut of
hole i crankshaft,

NOTE Plastigage s soluble in odl

2. Place a piece of Plastigage lengthwise along the bottom

center of the lower bearing shell (Figure 60- 80, View A),
then install cap with shell and tighten holt nuts to 35 Ib.
ft torgue. (3530 Cu. Tn) and 45 |b. ft. {455 Cu. In.}

SCALE
PLASTIGAGE

A —5TART 60-27  B—FLATTENED

Figure 60-90 - Checking Bearing Clearance with Plastigaps

NOTE: The rib on edge of cap and the conical boss (455
cun. engime) or b (350 cu.in, engine) on web of rod must
be toward rear of engine on all rods in Jeft bank and
toward front of cngine in right bank.

3. DO NOT TURN CRANKSHAFT with Plastigage in
bearing.

4. Remove bearing cap with bearing shell, the flattened
Plastigage will be found adhering to either the bearing
shell or the crankpin, Do nor remmove it

3. Using the scale printed on the Plastigage envelope,
measure the flattened Plastigage at its widest point. The
number within the graduation which most closely corre-
sponds to the width of Platigage indicates the bearing
clearance in thousandths of an inch. See Figure 60-80,
View B.

6. The desired clearance with a new hearing is D002 to
0023". 1f bearing has been in service it is advisable to
install a new bearing if the clearance exceeds .003"; how-
ever, if bearing is in good condition and is not being
checked because of bearing noise, it is not necessary to
replace the bearing.

T If a new bearing is heing selected, try a standard size,
then each undersize bearing in turn until one is found thai
15 within the specified limits when checked for clearance
with Plastipage.

NOTE: Each undersize bearing shell has a number
stamped on outer surface on or near the fane o indicares
amount of undersize. See Figure 60-91.

B. After the proper size bearing has heen selected, clean off
the Plastigage, oil the bearing thoroughly, reinstall cap
with bearing shell and tighten bolt nuts to 35 lb. fL. torque
(350-Cu In.} and 45 Ib. ft. (455 cu. in.). See Note in Step
2
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UNDERSIZE MARK

&0-140

Figure 60-91 - Location of Undersize Mark on Bearing Shell

9. With selected bearing installed and bolts tightened, it
should he possible to move connecting rod freely back and
forth on crankpin as allowed by end clearance. If rod

cammol be moved, either the bearing 1% too much undersize
oA uli.\alig_ut..d rond ia indicatcd.

60-35 CRANKSHAFT BEARINGS AND SEALS

a. Replacement of Crankshaft Bsarings

A crankshafl bearing consists of two halves or shells
which are not alike and not interchangeable in cap and

crankease. The upper (crankease) half of the bearing is
grooved to supply oil to the connecting rod bearings while
the lower (bearing cap) half of the shell is not grooved.
The two besring halves must not be interchanged, All
crankshaft bearings except the thrust beanng and rear
1ain WL Al idcntival, The thruar bvcnr'l.ng (Mo 3:] is
flanged to take end thrust and the rear main upper hearing
groove does not extend the full length of the bearing.
When the shells are placed in crankease and bearing cap,
the ends extend slightly beyond the parting surfaces so
that when cap bolts are tightened the shells will be
clamped tightly in place to insure positive seating and to
prevent turming. The ends of shells must never be filed
flush with parting surface of crankcase or bearing cap.

Crankshaft hearings are the precision type which do not
require reaming to size. Shims are not provided for adjust-
ment since worn hearings are readily replaced with new
hearingz nof proper 2ive Rearinpz for errvice raplacemeant
are furnished in standard size and undersizes. Under no
circumstances should crankshaft bearing caps be filed fo
adjust for wear in ofd bearings.

After removal of oil pan, pipe and screen assembly, oil pan

baffle, per paragraph 60-33, subparagraph |, perform the
Following removal, inspecton and insidllation operadions

on each crankshaft bearing in turn so that the crankshaft
will be well supported by the other bearings

NQTE: {f crankshaft has been removed to check straight-
ness the following procedure Is suggested.

Rest crankshaft on "V-blocks” at no. 1 and no. 3 main
hearing journals, Check indicator runout at No, 2, 3, and

4 main bearing iournals. Total indicator readings at each
Journal should not exceed 003"

While checking runout at each journal note relation of
"high" spot (for maximum cceentricity) on cach journal
1o the others.

"Iligh™ apot on all jowrnala should come at ths same
angular location. If "high” spots do not come at nearly the
same angular location, crankshafl has a "crook” or "do-
gleg” in it and is unsatisfactory for service.

1. Since any service condition which affects the crankshaft
bearings may also affect the connecting rod bearings, it is
advisable to inspect connecting rod bearings fiest. I
crankpins are worn to the extent that crankshafl should
be replaced or reground, replacement of crankshaft bear-
ings only will not be satisfactiory,

NOTE: IF replacement of cylinder Block or crankshafl is
seguired, almays vheck main bearing clearance with Plas-
tigage fo obrain specified limiis,

2. Remove one bearing cap, then clean and inspect lower
bearing shell and the crankshaft journal. If journal surface
is scored or ridged, the crankshaft must be replaced or
reground to insure satisfactory operation with new bear-
ings. Shight roughness may be polished out with hne grit
polishing cloth thoroughly wetted with engine oil, and
burrs may be honed off with a fnc stone,

3. If condition of lower bearing shell and crankshaft jour-
nal is satisfactory, check the bearing clearance with Plas-
tigage as described  for conmecting rod  bearing  in
paragraph 60-34, subparagraph h.

4. When checking a crankshafi bearing with Plastigage,
lurm crankshall so that oil hole s up to avoid dripping of
oil on Plastigage. Place paper shims in lower halves of
adjacent bearings and tighten cap bolts to take the weight
ol crankshall T ehe fuwer sfiell of Dearing Defug cliecked

NOTE: Arrow on cap must point to front of engine,

5. If bearing clearance exceeds 003", it is advisable to
install a new hearing; however, if hearing is in good condi-
tinn and iz not heing checkad haranes nf hearing nniee, it
is not necessary to replace the bearing.

6. Loosen all crankshaft bearing cap bolts 1/2 turn, and
remove cap of bearing to be replaced.

7. Remove upper bearing shell by inserting Bearing Shell
Remover and Insgaller J-5080 in oil hole In crankshaft,
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then slowly turning crankshaft so that the tool rotates the

shell out of place by pushing against the end without the
tang. See Figure (097

INSTALLING
BEARING SHELL
e ——

-BOEBO
i

=

g s
REMOVING
BEARING SHELL

Figure 60-92 - Removdl and Tnstallation of Crankshafl
Baunng Uppecr Shell

CAUTION: When turning crankshaft with rear bearing
cap removed, hold ol seal to prevent it from rotating out
of position in crankcase,

& The crankshaflt journal cannot be measured with an
omtside micrometer when shall is in place; however, when
upper bearing shell is removed the journal may be checked
for out-of-round by using a special crankshaft caliper and
inside micrometer. The caliper should not be applied to
Jjournal in line with oil hole.

ITcrunkshian journal 18 more than 813" out-of round, the
crankshatt should be replaced since the full mileage can-
nol be expected from bearings used with an excessively
out-of-round crankshaft.

9. Before installation of bearing shells make sure that
erankshafl juumnl and the LJ\.nljll.E_ Acaln in wranbuasc and
cap arc thoroughly cleaned.

10. Coal inside surface of upper bearing shell with engine
oil and place shell against crankshaft journal so that tang

on shell will engage notch in crankcase when shell is
rotated into place.

IMPORTANT: Lipper bearing shelfs have an oil groove in
their center, while lower shells are not grooved. They must
not be interchanged.

11. Rotate bearing shell into place us far as possible by
hand, then insert Installer J-B080 in crankshaft oil hole
and rotate crankshaft to push shell into place.

CAUTION: Bearing shells should move into place with
very little pressure. If heavy pressure is required, shell was
not started squarely and will be distorted if forced inro
place

12. Place lower bearing shell in bearing cap, then check
clearance with Plastigage as previously described.

13. The desired clearance with a new bearing is .0004” to
.0015" (350 Cu. In.) and .0007" (o 0018" (455 cu. in). If
this clearance cannot be ohtained with a standard size
bearing, insert an undersize bearing and check again with
Plastigage,

NOTE: Each undersize shell has a number siamped on
quter surface on or pear the tang ro indicate amount of
urdersize.

14, When the proper size bearing has been selected, clean
out all Plastigage, vil lhe lower shell and reinstall bearing
can. Clean the bolt holez and lohe halte, then torque cap
bolts to specification given in paragraph 60-40.

The crankshaft should turn freely at flywheel rim: how-
ever, a very slight drag 1s permissible if an undersize bear-
ng is used.

150010 ihe dhyose Bewiug shell is disturbed or replaceg 1f
15 necessary Lo line up the thrust surfaces of the bearing
shell hefore the cap bolts are tightened. To do this, move
the crankshuft fore and aft the limit of its travel serveral
times (last movement forc) with the thrust bearing cap
bolts finger tigh.

16, After hearing is installed and tested, loosen all bearing
cap bolts 1/2 lurn and continue with other bearings.
When bearings have been installed and tested, tighten all
bearing cap halts ta specification given in paragraph 60-

17. Reler w sunparagraph b for replacement ol rear bear-
ing ail seals.

14, Install 0if pan baffle, pipe and screen assembly, and
wil pan following procedure outlined in paragraph 60-33,
subparagraph |.

b. Installation of Rear Bearing Oil Seals

Braided fabric seals are pressed into grooves formed in
crankcase and rear bearing cap Lo rear of the oil collecting

groove, to scal against leakage of oil around the crank-
shaft, See Figurce 60-93 o G0= 94,

The braided fabric seal can be installed in crankcase only
when crankshaft is removed; however, the seal can be
replaced in cap whenever cap is removed. Remove old seal
and place new seal in groove with both ends projecting

above parling surface of cap. Force seal into groave hy
rubbing down with hammer handle or smooth stick until

seal projects above the groove not more than 1/16", Cut
ends oft flush with surface of cap, using sharp knife or
razor hlade, See Figure 60-93 or 60-94.

CAUTION: The engine musr be operated at slow speed
when first started after new braided seal is installed.
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NMEQPRENE COMPOSITION SEAL

FABRIC SEAL
&0-308

Figure 60-93 - Installing Rear Bearing (hl Seals (350 Cu. In)

CUT ENDS OF FABRIC SEAL
SGQUARE & FLUSH

BEARING

60-327

Figure 50-94 - Rear Bearing Oil Seal (435 Cu. In.)

Neoprene composition seals (350 cu.in. only) are placed in
erooves in the sides of bearing cap to seal against leakage
in the joints between cap and crankease. The neoprene
compaosition swells in the presence of oil and heat, The
seals are undersize when newly installed and may cven
leak for a short time until the seals have had time to swell
and seal the opening. See Figure 60-93.

The nooprenc acals arc alightly longer than the grooves in
the bearing cap. The seals must not be cut o length.
Before installation of seals, soak for 1 to 2 minutes in light
oil or kerosene. After installation of bearing cap in crank-
casc, install scal in bearing cap.

After seal is installed, force seals up into the cap with a

blunt instrument to be sure ot a seal at the upper parting
line hetween the cap and case.

60-36 PISTONS, RINGS, AND CONNECTING RODS

a. Replacement, Disazsembly. and Ingpection of Piston
and Rod Ascomblics

1. Remove cylinder heads, (par, 60-33, subparagraph ¢)
and oil pan (par, 60-33, subparagraph [}

2. Examine the cylinder bores above the ring travel, If
bores are worn so that a shoulder or ridge exists at the top
of the cylinder, remove the ridges with a ridge reamer to
avold damaging rings or cracking ring lands in pistons
during removal. See Figure 60- 95

RIDGE CAUSED BY CYLINDER WEAR
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Figure 60-95 - Ridpe Formed by Rinps at Top of Travel

3. Use a silver pencil or quick drying paint to mark the

evlinder number on all pistons, connecting rods and caps.
Staubing al the Tiomit eod of e viankvasc thie L._flil.u.h::ﬂ 1

the tight bank are numbered 2-4-6-8. Those in the left
bank are numbered 1-3-3- 7.

4, With No, 1 crankpin straight down, remove the cap
with bearing shell from No. 1 connecting rod, install the
shord Comnecting Rod Bolt Guide J-5239-1 on the con-
necting rod bolt, above crankpin. Install the jong Con-
necting Rod Bolt Guide J-523%-2 on remaining stud. Turn
guides down [ully Lo hold the upper bearing shell in place
while removing piston and rod assembly. See Figure 60-
96.

£, Usc the long guidc to push the piston and rod assembly
out of the eylinder, then remove guides and reinstall cap
with bearing shell on rod.

6. Remove all other piston and rod assemblies in the same
TMATITET.

7. Remove compression rings and remove oil ring by
removing the two ralls, and spacer-expander which arc
separate pieces n cach piston third groove.

8. To remove piston pin:

455 Engine
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SHORT GUIDE J-5239-1

g

3

oy
J-

LONG GUIDE

Figure 60-96 - Connecting Rod Balt Coides Inctalled

(2) Place piston and rod assembly in press, vsing Piston
Support 1-6047-17 (with full radial face up) under the
piston,

(b) Place Drive Pin J-6047-4 in upper end of piston pin.
(¢} Press pin from rod and piston.
350 Engine

(a) Place piston and rod assembly in press, using Piston
Support J 6047 5 {with full radial face up) vnder the pis-
to

(b) Place Drive Pin J-6047-4 m upper end of piston.

{¢) Press pin from rod and piston,

¥ (a) Inspect cyhnder walls for scoring, roughness, or
ridges which indicate excessive wear. Check cylinder
bores for taper and out-out-round with an accurate cylin-
der gage at top, middle and bottom of bore, both parallel
and at right angles to the centerline of the engine. The
diameter of the cylinder bores al any point may be mea-
sured with an incide miceameter o setting the evlinder
gage dial at "0O" and measuring across the gage contact
points with outside micrometer while the gage is at same
"O" setting.

(b) If a cylinder bore is moderately rough or slightly

sened hot i not out-of round of taperced, it is uaually
possible to remedy the situation by honing the hore to fit
a standard service piston since standard service pistons are
high limit production pistons. If cylinder bore is very
rough or deeply scored, however, it may be HECCSsaAry (o
rebore the cylinder to fit an oversize piston in order Lo
msure satisfactory results,

(e} If cylinder hare is tapered .005" or more or is out-of-
round 003" or more, it is advisable to rebore for the
smallest mwsihle svercize p‘i:fnn and ringe.

10, Clean carbon from piston surfaces and under side of
piston heads. Clean carbon from ring grooves with suijta-
ble toul and remove any gum or varnish from piston skirts
with suitable solvent.

L1 Carclully camuine piswons for rough or scored bearing
surfaces, cracks in skirt or head cracked or broken ring
tands, chipping or uneven wear which would cause rings
to seat improperly or have excessive clearance in ring
grooves. Damaged or faulty pistons should be replaced,

The pistons are cam ground, which means that the disme.
ter at a right angle to the piston pin is greater than the
diameter parallel to the piston pin. When a piston is
checked for size, it must be measured with micrometers
applied to the skirt at points 90 degrees to the piston pin.
Sec Figure 60-97. The piston should be measured {for
fitting purposes) 1/4" below the bottom of the oil ring

ET("'IUE-_

Figure 60-97 - Measuring Piston

12. Tnepoot bearing surfaces ol pisiun pines and check for
wear by measuring worn or unworn surfaces with mi-
crometers. Rough or worn pins should be replaced. Test
fit of piston pins in piston bosses. Occasionally pins will
be found tight due to gum or varnish deposits. This may
be corrected by removing the deposit with a suitable sol-
vent. If piston bosses are worn out-of-round or oversize.
the piston and pin assembly must be replaced. Oversize
pins are not practical due to the pin being a press fit in the
conmecting rod. Piston pins must fit the piston with an
easy finger push at 70 degrees F (.0004" 1o .0007" clear-
ance).

13. Examine all piston rngs tor scores, chips or cracks.
Check compression rings for tension by comparing with
new rings. Check gap of compression rings by placing
rings in bore at bottom of ring travel, Measure gap with
feeler gage. Gap should be between 010" and .020". If
gaps are excessive (over .0207) it indicates the rings have
wort considerably and shonld be replaced.
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b. Raboring Cylinder and Fitting New Pistons

If one or more uglind:r bores arc reugh. scorcd, or waorn
beyond limits prescribed under subparagraph a, it will be
necessary to smooth or true up such bores to fit new
pistons,

If relatively few bores require correction it will not be

necessary 1o rebore all cylinders to the same pversize in
order 1o maintain engine balance, since all oversize service

pistons are held to the same weights as standard size
pistons, If conditions justify replacernent of all pistons,
however, all new pistons should be the same nominal size.

Standard size service pistons are high limit or maximum
diamm’ar; therafore, ﬂ'u_'},r FLIE, | u:u:nﬂ}l be weed with o elig"ﬂ'
amount of honing to correct slight scoring or excessive
clearances in engines having relatively low mileage. All
service pistons are diamond bored and selectively fitted
with piston pins; pistons are not furnished without pins.

No attempr should be made to cit down oversize pisions
fo it evfinder bores as this wilfl desiroy the surface frear-

ment and affect the weight. The smalflest possible oversize
service pistons showld be used and the cvlinder borcs
should be honed to size for proper clearances,

Before the honing or reboring operation is slarted, meas-
urg all new putlons with oncromoeter ocontucting ut Fﬂiﬂtﬂ
exactly 90 degress to piston pin (Figure 60-97 then seleet
the smallest piston for the first fitting, The slight variation
usually found between pistoms in a set may provide for
carrection in case the first piston is fitted oo frece,

If wear at top of cylinder does not exceed .(N3" on the
diameter or exceed 0037 out-ol-round, honing is recom-
mended for truing the bore. If wear or out-of- round ex-
ceeds these hmits, the bore should be trued up with a
boring bar of the fly cutter type, then finish honed.

When reboring cylinders, all crankshaft bearing caps must
bein place and thtern.ed to proper targque to avend dictrr-
tion of bores in final assembly. Always be sure the crank-
shaft is out of the way of the boring cutter when boring
each cylinder. When taking the final cut with boring bar
leave .001* on the diameter for finish homing to give the
required clearance specified below.

‘When honlng cyllnders use clean sharp stones of proper
grade for the amount of metal to be removed, in accord-
ance with instructions of the hone manufacturer, Dull or
dirty stones cut unevenly and penerate excessive heat.
When using coarse or medium grade stones use care io
leave sufficient metal so that all stone marks may be

removed with the fine stones used for finishing to provide
proper clearance.

When finish honing, pass the hone throwgh the entice
length of cylinder at the rate of approximately &0 cycles
per minute. This should produce the desired 45 degree
cross hatch pattern on cylinder walls which will insure
manimum Ting life and minimwm 2il consumption.

It s of the greatest unportance that refinished cylinder
bores are trued up W0 have not over 003" out-of-round
or taper. Each bore muosl be finul honed to remove all
stone or cutter marks and provide a smooth surface, Dur-
ing final honing, each pistom must be fitted individually to
the bore in which it will be installed and should be marked
to insure correct installation.

Adter final honing and before the piston is checked for fit,
cach eylinder bore must be  tfforougdify washed to remove

all traces of abrasive and then dried thoroughly. The dry
bore should then be brushed clean with a power-driven
[ibre brush. IFall traces of abrasive are not removed, rapid
wear of new pistons and rings will result, A satisfactory
method of fitting pistons is as follows:

L. Eapand a telescope gape w0 L the cylinder bore at right
angles to the piston pin and between 1-1/2% and 27 from
the top. See Figure 60-98.

'TELESCOPE GAUGE
‘90° FROM PISTON PIN
W

Vigurs &0 99 Moacurng Taelaccopa Sauge
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3. Measure the piston (v be installed. See Figure 60-97.
The piston must be measured at right angles to the pistan

pin 1/4" below the uil ring proove. The plslon must be
between .0008" and .0014" (350 Cu. In.) and 0007 to
0013% (455 Cu. In.) smaller than the cylinder bore.

NOTE: Both block and piston must be st very nearly the
same femperafure when messurements are Made or crrors
due to expansion will occur. A difference of 10 degrees F,
hetwean parte dv cuffcient to produce o vararton of

L0
¢. Fitting New Piston Rings

When new piston rings are installed without reboming cyl-
inders, the glazed cylinder walls should be slightly dulled.
but withoul increasing the bore diameter, by means of the
finest grade of stones in a cylinder hone,

New piston rings must be checked for clearance in piston
grooves and for gap in cylinder bores. The cylinder bores

and piston grooves must be clean, dry and free of carbon
ﬂ.nd bllm-

With rings installed, check clearance in grooves by insert-
ing feeler gages between each ring and its fower land
because any wear that occurs forms a step ar inner portion
of the lower land.

IT the piston grooves have worn to the extent thar rela-
tively high steps exist on the lower lands, the piston should
be replaced becausc the steps will interfere with the oper-
ation of new rings and the ring clearances will be exces-
sive. Piston nings are not furnished in oversize widths to
compensate for ring groove wear.

When fitting new rings to new pistons the side clearance
ol the compression rings should be 003" to 005" and side
clearance of the oil ring should be .0035" 10 .0095",

To check the end gap of compression rings, place the ring
in the cylinder in which it will be uged, sequare 1t in the hore
by tapping with the lower end of 4 piston, then measurc
gap with feeler gages. Piston rings should not have less
than .010" (350 Cu. In.) and 013" (455 Cu, Ii Wcompres-
sion rings) and .015" (oil ring) gap when placed in eylinder
bores. If gap is less than specified, file the ends of rings
carefully with a smooth file 1o obtain proper pap.

d. Agsembly and Installation of Piston and Connecting
Rod Assemblies

NOTE: Connecting rods may be sprung out of alignment

in shipping or handling. Always check a new rod before
l'nﬂ.q”fng Ausion and .

Check bend and twist on an aceurate rod aligning fixture
using Guide Fin J-6047-16 for 455 engines, and J-6047-20
for 350 engines, in place of wrist pin. Press V-block firmly
and evenly against guide pin to prevent cocking pin in eye
of rod which may be up to 00125" tight on pin.

I. To assemble piston and pin to connecting rod, first
place Piston Pin Spacer, J-6047-21, and Piston Support,
J-6047-17, ur J-6047-5 whichever applies. 1n hase plate of
press,

2. 1f the piston and rod assembly is to be installed in the
feft bank, the assernbly must be made as shown in Figures
60-100 and &0-101.

©QIL SPURT HOLE UP

LEFT

BOS5S ON ROD &
CAP REARWARD

NOTCH ON PISTON
FORWARD

Figure 60-100 - Lefi Bank Piston and Rod Assembly (435

cuin. engines)

OIL SPURT HOLE UP—-
RIGHT #2-4-6-8

RIE ON ROD &
BOSS ON CAP
FORWARD

A\_NOTCH ON PISTON

FORWARD 60-94A

Figure 60-101 - Lefl Bunk Piston and Rod Assembly (350

cu i Fogine)

1. 1f the piston and rod assembly is to be installed in the
right bank, the assembly must be made as shown in
Figures 60-102 and 60-103.

1. Lubricute piaton pin 1o avuid dauspe wihen pressing
intn connecting rod.

3. Assemble piston and rod on spring loaded guide pit.

6. Install drive pin in upper end of piston pin. Press on
drive pin 611 piston pin bottoms.
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RIGHT OIL SPURT .
HO.4 AR

HOLE UP

BOSS ON ROD &
CAP FORWARD

MOTCH ON PISTON
FORWARD 60-94

Figure 60-102 - Right Bank "iston and Rod Assembly {455
cuan. Engines)

OIL SPURT HOLE UP

LEFT
#1-3-5-7

RIE O RON 2 ROSS|
OM CAFP REARWARD -

NOTCH ON PISTON ___—
FORWARD

Figure 60 103 - Right Thasl Hernn and Rod Ascembly (35U
cu.in. engine)

7. Remove piston and rod assembly from press. Rotate
piston on pif to be sure pin was not damaged duning the
pressing opcration.

.rl'-- 2 -
( s ——TDENTIFICATION

MARKS UP

EXFANDER
RAIL
SPACER

&0-95

Figure 60-104 - Piston Rinps (350 Cu o)

& Install piston rings as shown in Figures 60-104 and
60-238. Position expander ends over piston pin. Install ol
ring rail spacer, and vl nng rails, Position gaps in rails
"up” on same side of piston us oil spurt hole in connecting
rod. Install compression rings in upper Lwo grooves.

COMPRESSION
RINGS

60-225

Figure 60-105 - Piston Rings (433 Cu. In.)

a. Top compressing ring - When installed, the manufac-
luret’s indentification mark ("O", "DOT" or "TOP") fac-
Img up.

b.Second compression ring - When installed, the manufac-
torerts identificstiom mark (70" *DOT" or "TOP") fac-
ing up.

¢, Oil ring - Can be installed with either rail facing up.

d. Ring gaps - All three ring gaps must be Y0 apart. See
Figure 60-106.

NOTE: o make certain expander ring docs not overlap a
red ar blue mark will be visable on ring. See Figure 60-1003,

NOTE: The rails and and spaccr of the ot ring are lightly
held together with an o soluble cement. IF parts have
separated they mav be mstalled as individual preces.

9, Make suve cylinder bores, pistons, connecting rod bear-
ings and crankshaft journals are absolutely clean, then
coat all hearing surfaces with engine oil

10). Refore installation of & piston and rod assembly m 1s
Lauwre, position the crankpin atraight down,

11. Remowve cap, and with bearing upper shell seated in
connecting rod, mstall the fong Guide 1-5239- 2 on bolt
which is on same side of tod as the ol spurt notch n the
bearing parting surface. Install short Guide J-5239-1 on
the other connecting rod halt.
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OIL RING GAP 90° FROM COMPRESSION

RING GAPS AND OM CAMSHAET SINE ™
PISTON

NOTCH TOWARD
FRONT OF
ENGINE (LEF]
BANK PISTON
SHOWN)

COMPRESSION COMPRESSION
RING GAP OP- RING GAP OP-
POSITE NOTCH POSITE NOTCH
ON PISTON OF PISTON

OIL SPURT
HOLE FACING
INBOARD

TOP VIEW OF PISTON |

TOP COM- SECOND
PRESSIMDR COMPRESS 1O

RING G.ffl-"‘___] 80 RING GAP

FISTON PIN “OIL RING
GAP
CAMSHAFT
O | so242

Figure 60-106 - Piston Ring Gap Positioning

These guides hold the upper bearing shell in place and
protect the crankpin journal from damage during instalia-
tion of conmecting rod and Mieton assembly.

12. Make sure the gap in the oil ring rails is "up” toward
center of engine and the gaps of the compression rings are
positioned as shown in Figure 60-107,

13. Lubricate the piston and rings and install in hore hy
vuwpiesing e rlngs either with 4 "wrap around” com-
pressor or a split ring type such as shown in Figure 60-107,

RING
./ COMPRESSOR
P 122965

Figure 60-107 - Tnstalling Piston with Ring Compressor
Installed (350 Shown)

14. Select new connecting rod bearing, if necessary, as
described in paragraph 60-34. Otherwise install cap with
bearing lower shell on rod and tighten bolt nuts to 35 1,
ft. (350 Cw. In.) and 45 Ib. ft. (455 Cu. In.) torque.

15. Install all other piston and rod assemblies in same
manner. When piston and rod assemblies are properly
installed, the oil spurt holes in the connecting race will be
"up” toward the camshaft, the rib on the edge of the rod
cap will be on the same side as the conical boss on the
connccting rod web, and these marks, (rib and boss) will
be toward the other connecting rod on the same crankpin.
See Figure 60-100 and 60-102.

L6 Check end clearance between conmecting rods on each
crankpin using feeler gages. Clearance shuuld be between
005" and 012",

17. Install eylinder head {par. 60-33). Install oil screen and
engine oil pan (60-33, subparagraph 1),

IMPORTANT: After installation of new pistons and rings,
carc should be used in starting the engine and running it
for the first hour. Avord high speeds until the parts have
had a reasonabie amount of *break in* time. This practice
will swvard wnnacessury “seufling " of mew peai g
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60-36 CAMSHAFT AND TIMING CHAIN

a. Timing Chain Cover Removsl

1. Drain radiator and block.

2. Disconnect upper and lower radiator hose and heater
return hose at water pump, disconnect lower bolts and
brackets and remove radiator.

1 Remowe Tan, fan palleys and belt(s).

4. Remove fan driving pulley (crankshaft) und pulley rein-
forcement.

5. Disconnect fuel lines and remove fuel pump.
6. Remove Deleotron generator and brackers.

7, Remove distributor cap and pull spark plug wire retain-
ers off brackets on rocker arm cover. Swing distributor
cap with wires attached out of the way. Disconnect dis-
tributor primary lead,

8. Remove distributor. 1T timing chain and sprockets are
not going 1o be disturbed, note Ppusition ol [ATLAEELFITIRNT
rotor for teinstallation in same position.

9. Loosen and slide front clamp on thermostat by-pass
hose rearward.

0. Remove harmonic balancer holt and washer and
remove harmonc balancer.

11. Remove holts attaching timing chain cover to cylinder
block. See Figures 60-10% and 60-109. Remove two oil pan
to timing chain cover bolts 350 Cu In. and 4 bolts on the
455 Cu. In. Remove timing chain cover assembly and
pasket. Thoroughly clean the cover, taking care to avoid
damage to the gasket surface.

| LY .
REMOVE BOLTS MARKED —=
FOR COMPLETE REMOWAL.

Figure 60-108 - Timing Chain Cover Removal and
Installation {350 cuan.)

: LY ¥ -
o Ktmuun: BUL LS MAKREL = BB
N FOR COMPLETE REMOVAL. ™™

Figure 60-109 - Timing Chain Cover Removal and
Installation (455 cu.an.}

b. Timing Chain Covar Replacement

Reinstall timing chain cover by reversing removal proce-
dure, paying particular artention to the following points.

|. Remove oil pump cover and pack the space around the
oil pump gears completely full of petroleum jelly. There
must be no air space left inside the pump. Reinstall cover
using new gaskel. This step is very important as the oil
pump may "losc its prime” whenever the pump, pump
cover or timing chain cover is disturbed. If the pumpis not
packed, iv may oue Degin w puip ol as soon as the cngine
% starbed,

2. The gasket surface of the block and timing chain cover
must be smooth und clean. Use a new gasket and be cer-
tain it is positioned correctly.

3. Position timing chain cover against block and be certain
dowel pins engage dowel pin holes before starting bolts.

4. Lubricate the bolt threads before installation and install
as shown in Figures 60-108 and 60-109,

5. Install harmonie balancer, bolt and wacher. By usimg a
screwdrniver or olher suitable tool, lock flywheel and
torque bolt to {(140-160 Ib. fi. on 350 cu.in.) and (200-220
Ib. ft. on 455 cuin.) See Figure 60-110.

¢. Crankshaft Dil Seal Replacamant

|. Use a punch to drive out old seal and shedder. Drive
from the front toward the tear of the timing chain cover.

2. Coil new packing around opening so ends of packing are
at top. Drive in shedder using suitable punch. Stake the
shedder in place in at least three places.
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Fignra AM_LIG - Locking Flhrwheel to Torguy Tlaiuwmiy
Balancer Bolt.(350 cu.in. Shown)

3. Size the packing by rotating a hammer handle or similar
tool around the packing until the balancer hub can be
inserted through the opening.

d. himing Chain and Sprocket Removal

350 Cu. In.

l. With timing chain cover removed (subpar. a above)

temporarily install crankshaft pulley bolt and washer in
end of grankshaft. Turn crankshoft o aprrckuls aic pami-

tioned as shown in Figure 60-111. Remove harmonic ba-
lancer bolt and washer using a sharp blow on the wrench
handle, so that the bolt can be started out without chang-
ing position of sprockets,

2. Remove front crankshaft oil slinger.

3. Remove bolt and special washer retaining camshaft
distributor drive gear and fuel pump eccentric to camshaft
forward end. Slide gear and eccentric off camshaft. See
Figure 60-112.

4, Use two large screwdrivers to alternately pry the carm-
shaft sprockel then the crankshaft sprocket forward until
the camshaft sprocket is free, then remove the camshaft
sprocket and chain and finish working crankshafl
sprocket off crankshalt,

3. Thoroughly clean the timing chain, sprockets, distribu-
tor drive gear, fuel pumnp eccentie and crankshatt ol
slinger.

435 Cu. I,

1. With timing chain cover removed (subpar. a above)
Temporarily install crankshafl pullev bolt and washer in

Figure 60-111 - Installation of Timing Chain and Sprocket -
350 Cu. In.

end of crankshaft. Turn crankshaft so sprockets are TSI
tioned as shown in Figure 60-113. Remove crankshaft
pulley bolt and washer using a sharp blow on the wrench
handle, so that the bolt can be started out without chang-
ing position of sprockets.

FUEL PUMP

OIL GROQOVE ECCENTRIC

Figure 60-112 - Fuel Pump und Distributor Drive Gear
Installation - 350 Cu. In.

? Hemave oll pun per paragraph 60 33, subparagraph [,
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3. Remove front crankshaft oil slinger.

4. Pemove camshaft npracket balts.

3. Use rwo large screwdrivers fo alternately pry the cam-
shaft sprocket then the crankshaft sprocket forward until
the camshafl sprocket is free, then remove the camshaft
sprocket and chain and finish working crankshaft
sprocket ofl crankshaft.

| CAMSHAFT
i | SPROCKET

g

CRAMKEHAFT

SPROCKET &0-228

Figure 60-113 . Installation of Timmg Cham and Sprocket
(455 cu.in.)

6. Thuoughly vlean thie iuing viain, sprockets, distribu-
tor drive gear, fuel pump eccentric and crankshaft ol
slinger.

e. Timing Chain and Sprocket installation
140 i Tn

1. Turn crankshaft so that Mumber 1 piston is at top dead
center.

2. Turn camshaft so with sprocket temporarily installed,

timing mark is straight down. See Figure 60-243, Remove
Sprocket.

3. Assemble timing chain on sprockets and slide the
sprocket and chain assembly on the shafts with the iming
marks in their closest together position and in line with the
sprocket hubs, See Figure 60-111.

4, Assemble slinger on crankshaft with LD, against
sprocket {concave side toward front of engine). See Figure
60-114.

5. Slide fuel pump eccentric on camshaft and Woodruff
key with oil groove forward. See Figure 60 112

OIL
SLINGER

CRANKSHAFT
SPROCKET

Fygure BU-114 - 24l 3lnger Instaliaion
6. Install distributor drive gear. See Figure 60-112.

7. Install drive pear and eccentric bolt and retaining
washer. Torque to 50 Ib. ft.

8. Reinstall timing chain cover (subpar. b above),

455 Cu. In.

1. Turn crankshaft so that Number 1 piston is at top dead
center,

2. Turn camshaft so with sprocket temporarily installed,
timing mark is straight down. See Figure 680-113, Remove
sprocket.

3. Assemble timing chain on sprockets and shde the

sprocket and chain assembly on the shafts with the timing
marke in their clocser rogether position and in line with the

sprocket hubs, See Figure 60-113.

4, Assemble slinger on crankshaft with LD. against
sprocket (concave side toward front of engine). See Figure
60-114.

5. Reinatall ol prar.

6. Install camshaft sprocket bolts. Torque to 22 1h. fi.

7. Reinstall timing chain cover (subpar. b above),

f. Camshaft Service

1. Remove intake manifold as outlined in paragraph 60-
33

2. Remove rocker arm covers.

3. Remove rocker arm and shafl assemblies, push rods and
valve lifters.
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4. Remove timing chain cover, timing chain and sprocket,
subparagraph d above.

5. Slide camshaft forward out of bearing bores carefully to
avold marring the bearing surfaces.

6. When replacing camshaft, take particular care to avoid
marring the bearing surfaces.

7. Replace valve mechanism as outlined in paragraph 60-

33d.

8. Replace intake manifold as outlined in paragraph 60-
33d.

Camshaft Bearing Service
Slightly scored camshaft bearings will be satisfactory if the
surfaces of camshaft journals are polished and bearings

are cleaned up to remove burrs, and the fit of shaft in

bearings is free and within the clearance limits of .0015"
to 004"

Should the bearing be gauled beyond repair, the bearing
will have to be replaced.

To install precision replacement cam bearing, special Toul
127408 is required. To remove and install replacement
bearing proceed as follows:

BEARING REMOVAL

(_JAUTION: Extreme care must be exercised during bear-
ing removal and installation, not io damage bearings that
are not being replaced.

1. Remove camshaft and crankshafll.

2. Assemble puller screw to required length.

3. Select proper size expanding collect and back-up nut.

4. Install expanding collet on expanding mandrel. Install
back-up nut.

5. Insert this assembly into camshaft bearing to be
removed. Tighten back-up nut to expand collet to fit 1.D.
of bearing,

6. Thread end of puller screw assembly into end of ex-
panding mandrel and collet assembly.

7. Install pulling plate, thrust bearing, and pulling nut on
threaded end of puller screw.

8. Bearing can then be removed by turning pulling nut. See
Figure 60-115.

CAUTION: Adfuke certain 1o grip the 5/8° hex end of the
puller screw with a wrench to keep it from rotating when
the pulling nut is turned. Failure to do this will resuft in
the “locking up” of all threads in the pulling assembly and
possible over expansion of the coflat.

9. Repeat the above procedure to remove the remaining
bearings, except the front bearing, which may be pulled
from the rear of the engine.

NOTE: When removing rcar cam bearing, it is mandatory
to remove welch plag at the back of cam bore. However,
ifonly the front bearing is being replaced, it Is not neces-
sary to remove the engine or welch plug. The front bearing
can be removed by using a spacer between the pulling
plate and the cylinder block.

BEARING INSTALLATION

1. Assemble puller screw to required length.
2. Select proper size expanding collet and back-up nut.
3. Instail expanding collet on expanding mandrel.

4. Install back-up nut,

EXPANDING COLLET
AN BEARING

PLULLING Pl ATE
THRUST
o BEARING
25§ PULLING NUT
T e
i I !
- i ¢
EXPANDING' ., "2 PIECE .. .

" MANDREL i

i PULLER SCREW
sy

Al
o

\ . P

e £0-315 4‘

Figure 60-115 - Removing and Installing Camshaft Bearings
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5. Place new camshuft bearing on coller and GENTLY
hand righten back-up nut to cxpand collet to fit bearing.

CAUTION: Do not over tighten back-up nur. A loose slid-
ing it berween collet and bearing surface is adequate. Thiv
will provide just enough clearance ro alfow for the “col-
fapse” which will occur when the new bearing s pulled
into the engine block,

6. Slide mandre] assembly und bearing into beaning bore
as far as it will go without force.

7. Thread end of puller secrew onto the end of the mandrel,

NOTE:  Make certain 0 align oif holes m bearine and
block praperly. One of the collet separation lines may be
used 4s 4 reference point,

8. Install pulling plate, thrust bearing and pulling nut on
threaded end of puller screw.

9. Install bearing in the same manner as described in Steps
& and 9 under "Bearing Removal.”

NOTE: When installing rear cam bearing, install new
welch plug at back of cam bore. Coat O.D. of plug with
prenr=frarding Poruratea dofbee inscallacron.

60-38 REMOVAL AND INSPECTION OF OIL PUMP
COVER AND GEARS

a. Removal
1. Remove cll filter.
2. Bemove screws attaching oil pump cover assembly to

timing chain cover. Remove cover assembly and slide out
oil pump gears.

3. Wash 0T gears and inspecy On owess, scuniug, cie -
Replace any gears not found serviceable.

4. Remove the oil pressure relief valve cap, spring and
valve. See Figure &0-116. Oil filter by-pass valve and
spring are staked in place and should not be removed.

OIL PUMP COVER
SPRIMG

i

GASKET L VALVE 60313

Figure 60-116 - Gil Pump Cover and Pressure-Relief Valve

5. Wash the parts thoroughly and inspeet the relief valve
for wear or scoring. Check the relief valve spring to ses
thar it is not worn on 115 side or collapsed. Repldace any
relief valve spring that is guestionable. Thoroughly clean
the screen staked in the cover

6. Check the relief valve in its bore in the cover. The valve
should have no more clearance than an easy ship fit. If any

percentible side shake can be felt the valve and/or cover
should be replaced.

7. Check filter by-pass valve for cracks, nicks, or warping.
The valve should be flat and free of nicks or scratches.

b. Installation

I. Lubricate and install pressure relief valve and spring in
bare of vil pump cover. See Figure 60- 116. Install cap and
gasket. Torque cap to 35 Ib. ft. with a reliable torque
wrench. Do nat over tighten.

2. Install nil pump gears and shaft mm ol pump boady
sectiom of timing chain cover to check gear end clearance.

3. Place a siraight edge over the gears and measure the
clearance between the siraight edge and the gasket sur-
face. Sce Figure 60-117. Clearance should be between
00237 and .0058". If clearance is less than .0018" check

timing choin cover gear pocket for evidenoe of wear,

CHECK CLEARANCE
BETWEEN STRAIGHT EDGE
& GASKET SURFACE

SHOULD BE BETWEEN
nnNo"' & NNK"

Figure 6U-117 - Checking il Pump End Clearance

4, If gear end clearance is satisfactory, remove gears and
pack gear pocket full of petroleum jelly. Do not use chassis
lube.

5. Reinstall gears so petroleum jelly is forced into every
cavity of the gear pocket and between the teeth of the
gears. Place mew gaskel in position.

NOTE: Thiv step iy very important. Unless the pump is
packed with petroleum jelly it may not prime itself when
the engine 15 started,
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6. Install cover assembly screws. Tighten alternately and
evenly. The torque specification is 10 1b. 11,

7. Install filter on nipple.

60-39 ENGINE MOUNTING, FLYWHEEL, AND ENGINE
BALANCING

a. Removal of Front Mounts

1. Raise car and provide frame support at front of car.

2. Support weight of engine at forward edge of oil pan.

3. Remove mount to engine block bolts. Raise engine

slightly and remove mount to mount bracket bolt and nut.
Remove mount.

b. Installation of Front Mount

1. Install mount to engine block bolts and torgue to 70 1b.
ft.

2. Lower engine so mounts rest on frame cross member in
normal manner. Install mount to bracket bolt and torque
to 55 Ib. ft,

3. Remove frame support and lower car.

c. Remaval of Rear (transmission) Mount

For details of engine and transmission mounts and trans-
mission support installation refer to Figures 60-124, 60-
125, and 60-126.

d. Removal and Replacement of Automatic Transmission
Flywheel

1. Remove transmission (GROUP 74).

2. Remove six bolts attaching flywheel to crankshaft
flange.

3. Inspect flywheel; if cracked at flywheel bolt holes, re-
place flywheel.

4, Inspect crankshaft flange and flywheel for burrs.
Remove any burrs with a mill file.

5. Install flywheel. Bolt holes are unevenly spaced so all
flywheel bolts can be in correct
position. Install bolts and torque evenly to 60 Ib. ft.

6. Mount dial indicator on engine block and check fly-
wheel run-out at three attaching bosses. Run-out should
not exceed .015".

NOTE: The crankshaft end play must be held in one direc-
tion during this check.

7. If run-out exceeds .015", attempl o correct by tapping
high side with mallet. If this dees not correct, remove

flywheel and check for burrs between flywheel and crank-
shaft mounting flange.

e. Replacement of Flywhesl or Ring Gear on Manual
Transmission Engine

1. Remove transmission and clutch assembly, bemng cer-
tain to mark clutch cover and flywheel so clutch may be
reinstalled in original position.

2. Remove flywheel. Flywhee) is located in a predeter-
mined location on crankshaft by attaching bolts, which
are unevenly spaced.

3. If ring gear is to be replaced, drill a hole between two
teeth and split gear with a cold chisel.

4, Heat and shrink a new gear in place as follows:
a. Polish several gpots on ring with emery cloth

b. Use a hot 'plate or slowly moving torch to heat the ring
until the polished spots turn blue (approximately 600 de-
grees Fl)

CAUTION: Heating rhe ring in excess of 800 degrees F.
wifll destroy the hear treatment.

¢. Quickly place ring in position against shoulder of fly-
wheel with chamfered inner edge of ring gear toward fly-
wheel shoulder. Allow ring to cool slowly until it
contracts and is firmly held in place.

5. Make certain the tlywheel and crankshaft flange are free
from burrs that would cause run-out. Install flywheel.

f. Manual Transmission Flywheol Balance

All manual transmission flywheels are balanced at the
factory by drilling holes at various points on the flywheel
surface. No artempt should be made to balance a flywheel
after the initial factory balance.

g. Automatic Transmission Fiywhee! Balance

Clips are available from the Parts Department that will
serve as balance weights for automatic transmission fly-
wheels. These clips are secured by their clamping pressure
and a series of indcntations stamped into the flywheels.
See Figure 60-118 for clip installation locations.

If a flywheel is found to be out of balance, it can be
corrected in the following mauner.

1. Remove lower flywheel housing. Mark the flywhee] at
four locations, 90 degrees apart.

2. Install one clip at one of the marked locations. Run
engine with transmission in neutral and note vibration.

(a) If vibration increases, remove clip and relocate 180
degrees from original location.
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FLYWHEEL
BALANCE
CLIPS

60-113

Figure 60-118 - Automatie Transmission Flywhesel Balance
Clip Location {350 cu.in. Shown)

(b) If vibration decreases, install another clip next to the
original.

(c) If no change is noted, move clip 90 degrees and re-
check.

3. Continue this procedure until a reduction in vibration
is noted. Fine adjustments can be made by moving the
clips, by small increments, to different locations.

CAUTION: Be certain that the tangs on the clip are setting
in the stamped grooves on the flywheel. Otherwise, the

clip(s) may shift when the flywheel is turned at high
speeds.

h. Harmonic Balancer

If the harmonic balancer is suspected of being a cause of

vibration, it can be checked and/or balanced by following
the outline below:

a. Using a tachometer, determine the engine speed at
which the greatest amount of vibration occurs.

b. Place an amount of body pully or simnilar material on
the inside surface of the fun driving pulley. Run engine at
critical speed and note vibration,

c. Repeat Step 2 above using varying amounts of putty at
different locations until the vibration is diminished to a
rnimum.

d. When peint of minimum vibration is found, mark the
nearest hole drilled in the balancer at that point.

e. Cut a piece of 7/16” drill rod approximately 1/2” long.
Use a chisel, upset a small amount of material on the side
of the picee of drill rod. Sce Figure 60-119.

USE CHISEL TO UPSET SMALL AMOUNT OF MATERIAL
THIS WILL PROVIDE A PRESS FIT

60-114A

Figure 60-115 - Harmonic Balancer - Balance Weight Details
f. Install drill rod into hole marked in Step 4.

g. Additional weight should Le added (if necessary) iu
adjoining holes.
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DIVISION VI SPECIFICATIONS
60-40 BOLT TORQUE SPECIFICATIONS

Use a reliable torque wrench to obtain the figures listed below. This will prevent straining or
distorting the parts as well as preventing thread damage. These specifications are for clean and
lightly lubricated threads only. Dry or dirty threads produce friction which prevents accurate
measurements of the actual torque. It is important that these specifications be strictly observed.
Overtightening can damage threads. This will prevent attainment of the proper torque and will
require replacement of the damaged part.

Torque
Area Lb. Ft.
Spark Plugs. . oo e e e e 15
Crankshatt Bearing Caps to CylinderBlock . ....... ... ... .. oL, 350 (95) 455 (110)
Connecting Rods . . .. ..ot e 350 (35) 455 (45)
Cylinder Head to CylinderBlock. .. ........ ... ... ity 350 (75) 455 (100)
Harmonic Balancer to Crankshaft . .. .............. 350 (120 Minimum) 455 (200 Minimum)
Fan Driving Pulley to Harmonic Balancer . .. ... ... . i 23
Flywheel to Crankshaft (Auto. & Manual) . ... ... o it 350 (60) 455 (58)
Oil Pan to Cylinder Block. . ... ..ot e e e 14
Ol Pan Brain Plug . . .o e e et 30
Qil Pump Cover to Timing Chain Cover. . . ... ... i i i it 10
Oil Pump Pressure Regulator Retainer . .. ... it iiiiiniiiise e aataeans 35
Oil Screen Housing to Cylinder Block . .. ..o ov ittt ettt e it i e e 8
Qll Pan Baftle to Cylinder Block. . .. ... ... .. i i 350 {11) 455 {(13)
Qil Gallery Plugs . . .. oo o e e i i i e 25
Oil Pressure Switch to Cylinder Block. . .. ... .o e 23
Filter Assembiy to Pump Cover. . .. . ... ... . ... . e 13
Timing Chain Cover to Block . ... .. o i i e s e e 29
Water Pump Cover to Timing Chain Cover ...... ... it i 7
Fan Driven Pulley. . .. .o i i i e e e e 20
Thermostat Housing to Intake Manifold . . ... ... ..o i i 20
Automatic Choke Cover to Intake Manifold .. . ... ... . . i, 8
Intake Manifold to Cylinder Head . . .. .. .. ..o iiii it 350 (55) 455 (65)
Exhaust Manifold to Cylinder Head. . . ... ... oottt i i e e e aeaneaean 18
Carburetor to Intake Manitold. . . ... ... o e 13
Fuel Pump to Cylinder Block . .. ... o i i i 20
Motor Mount to Cylinder Block .. ... ... i e e e 63
Fuel Pump Eccentric and Timing Chain Sprocket to Camshaft . ... ... ... ... 350 (48) 455 (22)
Rocker Arm Cover to Cylinder Head . . . ... ... oot i e i e e, 4
Rocker Arm Shaft to Cylinder Head . ........ .. i i 25
Delcotron Bracket to Cylinder Head . .. .. ... i i i e 35
Delcotron Adjusting Bracket to Cylinder Head . . ., .. ... i, 22
Delcotron Mounting Bracket Thru Delcotron to Cylinder Head at Pivot Location ........... 35

40 8.3
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FiringOrder ...

Starting Motor to Block ... ... o 35
Starting Motor Braceto Block .. .. . oo o 11
Starting Motor Brace to Starting Motor. .. ... ... o 11
Distributor Hold-down Clamp. . . .. oot e 13
Automatic Lower Flywheel Housing Plate. . ... .. ... o i 4
Flywheel Housing to Cylinder Block ... ........ ... i 35
60-41 GENERAL SPECIFICATIONS
350-2 350-2 350-4 350-4
A. GENERAL (43-44000)  (45000)  (43-44000)  (45000)
Code Number Prefix. .. ........... TO TC TB D
EngineType .................... 90° V-8
Bore and Stroke ................. 3.800 x 3.850
Piston Displacement. ... ... ... .... 350 Cu. In.
Carburetor Type . .. ......... .. ... 2BBL-Roch  2BBL-Roch  4BBL-Roch  4BBL-Roch
Compression Ratio . .............. 8.5
Gasoline Requirements ........... Regular
Octane Requirement - Motor . ... ... 82
Octane Requirement - Research. . ... 91
Taxable Horsepower ............. 46.2
Cylinder Numbers - Front to
Rear Left Bank. .. .............. 1-3-5-7
Cylinder Numbers - Front to Rear
Right Bank.................... 2-4-6-8
Firing Order ... cvevinnie . 1-8-4-3-6-5-7-2
455-4 455.-4 455-4
(Stage 1) (GS Riviera)
Code Number Prefix. .................... TR TS TA
Engine Type. .. - v i iii e 90° V-8
Boreand Stroke . ........ ... .. 4.3125 x 3.900
Piston Displacement . ............ ... .... 455 Cu. In.
‘Carburetor Type . . .. .. ... ... s 4BBL-Roch 4BBL-Roch 4BBL-Roch
CompressionRatio .......... . ......o0t 8.5:1
Gasoline Requirements. .. ................ Regular
Qctaine Requirement - Matar. .. ... .. ... 82
Octane Requirement - Research............ 91
Taxable Horsepower. .. ... .. et 59.5
Cylinder Numbers - Front to Rear Left Bank 1-3-5-7
Cylinder Numbers - Front to Rear Right Bank 2-4-6-8
1-8-4-3-6-5-7-2

60 B-4
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60-41 GENERAL SPECIFICATIONS

b. Piston and Pin Specifications

Piston
Material .. ... e e e Cast Aluminum Alloy
L7 - Divorced Skirt
o - o T Cam Ground
Piston Pins
Material . .. ..o Extruded SAE-1018
L <L Pressed In Rod
¢. Connecting Rods
Material ......................... (350} Pearlite Malleable iron Forged — SAE-1053 Steel
RodBearing. . ..... ..o, Removable Steel Backed M/400 Aluminum
d. Ring Specifications
#l Compression .......i. ittt i i e Cast lron Molybdenum Coated
B2 Compression . ...ttt e e Cast Iron-Lubrited
QilControl. . ............con.. (350) Uncoated Steel (455) SAE-1070 Steel-Chrome Ploted
OllRiIngExpander . ..........ccoiiiieninennnnn. (350) Hump Type {455) Abutment Type
RING Locations . ... vt e e e Above Pin
e. Crankshaft Specifications
Material . .. ... .. Nodular fron
Bearings. .. ... i e e e 5 Replaceable Steel Backed
Bearing Material. . .. .................. #1, #2, #3, and #4 — M/400 #5 — M/100A Durex
Bearing Taking End Thrust. . .. . .ttt it it ittt st i e ettt e e iie s #3
f. Camshaft Specifications
Material . . ..o e e e e Cast Alloy Iron
Bearings . ... i e e e Steel Backed Babbitt
Number of Bearings. . .. ... it i i i i e e e e 5
3 - S Chain
Number of Links . . ... . . e e (350) 54 (455) 48
Crankshaft Sprocket . . ... ... . i i i e Sintered Iron
Camshaft Sprocket. . ....... . ... .. e Nylon Coated Aluminum
g. Valve Specifications
350 Cu. In.
Intake Valve Material . ...... SAE 1041 Stee! — Aluminized Face and Chrome Flashed Stem
Exhaust Valve Material ... ... .. ... ... 21-2 Nickel Plated Face and Chrome Flashed Stem
Valve Lifter Mechanism . ... ... ... it e Hydraulic
Valve $pring ................... Intake-Single Helical Exhaust-Single Spring with Damper

60 B-5
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455 Cu. In.
Intcke Valve Material ........... Aluminized Face and Chrome Flash Stem SAE 1041 Steel
Exhaust Valve Material ... ...... Nickel Plated Face and Chrome Flash Stem GN-N82152 (21-4N)
Valve Lifter Mechanism. . ... ... . i i i i i e e Hydraulic
Valve SPriNg - -« oo et et e e e Single Spring with Damper

h. Lubrication System Specifications

Type of Lubrication

Main Bearings. . .. ..o vt i i i i e e e e s Pressure
Connecting Rods . . . . . . . e Pressure
PISTON PINS - oo vttt e e e Splash
Camshaft Bearing. .. .. ..ot i i i i e et et e Pressure
Timing Chain ............... (350) Splash and Nozzle (455) Drlp From Front Cam Bearing
CylinderWalls. ....... .. . . e Splash and Nozzle
L0 T I T T < T Y« = Gear Driven
Normal Qil Pressure ................. (350) 37 Ibs. at 2400 RPM (455) 40 |bs. at 2400 RPM
Oil Pressure Sending Unit. ... ... .. . i e Electrical
Ol Intake. . . . . e e e e Stationary
Oil Filter System .. ... i it i i ettt et et e e e iaeeas Full Flow
Filter Type . . it i i i it ittt e s Throw-Away Element and Can
Crankcase Capacity — With Filter. . .. ... ... . . 5 Quorts
Less Filtar . . ... i 4 Quarts

i. Cooling System Specifications

System Type. . . ... e e e Pressure
Rodiotor Cap Relief Pressure. . ... ..o i i i e e 15 psi
Thermostat . ... .. i i i s Choke Type Opening at 190°
Water Pump
7 - P e Centrifugal
GPM at RPM . . ... e {350) 10 at 1000 (455} 15 at 1000
0 = O V-Belt
BOOriNGS. . - i ot e e e e e Double Row
By-Pass Recirculation Type . ... v it e e i e e External
Cooling System Capacities (350 Cu. In. "A") (350 Cu. In. LeSabre) (455 Cv. In.)
With Heater .............. 16.5 qgts. 16.2 gts. 19.7 qgts.
With Air Conditioning....... 15.5 gts. 16.6 gts. 20.0 gts.
Fan Diameter and Number of Blades Wildcat and Electra 225
350 Less AC ............ 18" x 4 less AC................ 18" x 4
350With AC............ 18" x 7 With AC................ 20" x 5
G.5. 455 Less AC......... 18" x 4 Riviera Less AC............ 18" x 7
G.S. 455 With AC ........ 18" x 7 WiIth AC................ 20" x5
Fan Drive
Less AC . .ottt it et e e e e Water Pump Shatt
With AC. ... . i et i Torque and Temperature Sensitive Clutch

60 B-6
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60-42 ENGINE DIMENSIONS AND FITS

a. General
350 Cu. In.

Piston Clearance Limits”

Topland ....... ... .o 013 - .018

SkirtTop ... i .0008 -..0020

SkirtBottom. . ...... ..ot .0013 - .0029
Ring Groove Depth

#1—~CompressionRing ................. .1930 - .1855

#2—CompressionRIng . ................ 1955 - .1880

#3—OilRing ........ ... i .1955 - .1880
Ring Width

#1—CompressionRing . ................ .077 - .078

#2—CompressionRing .. ............... .077 - .078

H#3—OIRINg ......ovviiin i .0235 - .0245
Ring Gap

#1 —CompressionRing ................. 013 - 023

#2—CompressionRing . ................ 013 - .023

#3—OilRing......... .. i .015 - .035
Piston PinLength .. ...... .. ... ......... 3.060
Diameterof Pin............ ..., 931 - 9394
Clearance

INPISTON - ..o i e e (Selected).0004 - .0007

inRod ...... ..., (Selected Press).00075 - .00125
Direction & Amount Offset in Piston ........ .040

Maijor Thrust

*All Measurements in Inches Unless Other- Side
wise Specified.
b. Connecting Rod Specifications 350 Cu. In.
Bearinglength ......... .. ... ... .. .... 737
Bearing Clearance (Limits)................ .0002 - .0023
End Play — Total for BothRods ... ......... .006 - .014
¢. Crankshaft Specifications 350 Cu. In.
End Play at Thrust Bearing. . . ............. .003—.009
Main Bearing Journal Diameter ............ 2.9995
Crankpin Journal Diameter. .. ............. 2.0000
Main Bearing Overall Length

- g .864

B e e 864

=2 7 1.057

. S PO .864

5 864
Main Bearing to Journal Clearance . ... .. ... .0004—.0015

455 Cu. In.
018 - 022
.0010 - .0016
.0030 - .0042
213 - .206
213 - 206
190 - .206
077 - .078
077 - 078
023 - .025
013 -.023
013 - .023
015 - .055

3.520
9991 - .9994
.0004 - 0007

.00075 - .000125

060
Major Thrust
Side
455 Cu. In.
.820
0002 - .0023
005 - .012
455 Cy. In.
.003—.009
3.2500
2.249—2.250
.865
.865
1.057
865
1.143
.0007—.0018

&0 B-7



350 AND 455 CUBIC INCH V-8 ENGINES  0-g9

d. Camshaft Specifications

Bearing Journal Diameter

. 1.785—1.786
- 3 1.765-—-1.786
3¢ 1.785—-1.786
- P 1.785—1.786
< 1.785—1.786
Journal Clearance InBearings. . - . .. .. ..ot i .005—.0025 (#1)

.005 .0035 (#2, #3, #4, & #5)
e. Valve System Specifications

350 Cu. In.
Rocker Arm ROIO . . ..ottt it it it s e ettt ta ety 1.55t0 1
Valve Liffer Diameter. . . oo v v vt ee et e it ie i tia it s, 8420—.8427
Valve Lifter Clearance in Crankease . .o v v v v et it in i i tiei it teee s 0008—.0025
Valve Lifter Leakdown Rate. . . .. ... .o iiiii i, 12 to 60 Sec. in Text Fixture
Intake Valve
Overall Length . ... ... i i e 5.024—4.994
Head DIameter . ..o i it ittt it ie it et ats st noaronanarnnenens 1.880—1.870
Seat Angle. . . ... .. e 45°
Stem DIameter ... vttt i e i e e e e e 3725 +.0005
Clearance in Guide. . ... .o it 0015— .0035 & .0003 Max. Taper
Valve Spring
Valve Closed—Pounds at Length. . . ... .. .o it e 75 S5oat1.727
Valve Open—Pounds atlength. . .......... .. o i, 180z 7 at 1.340
Exhaust Valve
Overall Langth . .. . e 5.044—5.014
Hoad Diameter . .. ..o oottt ittt it st ettt nanonss oo annnannseeeenns 1.505—1.495
Seat Angle. . ... it e e e 45°
Stem Diameter .. ... v v et e et e s .3723 Min. and .3730 Max.
Clearance inGuide .. ..... ... it i, .0015—.0032 & .0002 Max. Taper
Valve Spring
Valve Closed —Pounds at Length (Not including Damper) ................. 705 at 1.727
Valve Open—Pounds at Length (Not including Damper) . ................ 175 =7 at 1.340
455 Cu. In,
Rocker Arm RaAtIO . . oo i ittt it i ittt ittt ettt e e i e 1.60to 1
Valve Lifter DHiametar. . . . ..o vttt ittt ettt en s nenananensnanananenss 8427 —.8420
Valve Lifter Clearance inCrankcase . . ... ... .o oot i et ns 0008 —.0025
Valve Lifter Leakdown Rate. . . .. ... ... i, 12 to 60 Sec. in Test Fixture
Intake Valve
Head Diameter . . . oo i ettt et e et et e ettt a s anaaenee e siianasanens 2.005—1.995
SO0t ANGlE. . . . oo e e it 45°
Stem Diameter. ... ................ 3725 *.0005—Max. Allowable Toper to be .0003 with
Smallest Dia. at Valve Head End
Clearance inGuide ... ... oot 0015—.0035 & .0003 Max. Taper
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Valve Spring

Valve Closed—Pounds at Length (Not including Damper) .. ............... 72%5at 1.890

Valve Open—Pounds at Length (Not including Damper)................. 177 £7 at 1.450
Exhaust Valve

Head Diameter ... i i i e e e 1.625

Seat Angle. . .. ... e e e 45°

Stem Diameter . ... ... . e 3723 Min. and .3730 Max.

Clearance in Guide . . ....... ... i, 0015—.0032 & .0002 Max. Taper
Vaive Spring

Valve Closed —Pounds at Length (Not including Damper) . . . ........ ... .. 72+5 at 1.890

Valve Open—Pounds at Length (Not including Damper)................. 177 7 at 1.450
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60-296A

Figure 60-120 - 350 Cu. b, V-8 Engine Cros Section {Front Yiew)
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Figure 60-121 - 350 Cu. In. V-8 Engire Cross Section (Sde View)
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60-3204
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&0-322

Figure 60-123 - 455 Cu. In. (%ide Section View)
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350 AND 455 CUBIC INCH V-8 ENGINES
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350 AND 455 CUBIC INCH V-8 ENGINES
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60-98 350 AND 455 CUBIC INCH V-8 ENGINES

J-9345.1

J-22612

J 4160-A
J 5099
1 5238

J 560I
J 5250
] 22612
J-23500
J 8080
J 8358
J-8003
3 5239
J 21158

J-21158
J-22965

J-5239
HYDRAULIC VALVE LIFTER PLUNGER REMOVER
HYDRAULIC VALVE LIFTER BODY CLEANING BRUSH

HYDRAULIC VALVE LIFTER PLUNGER RETAINER REMOVER &
INSTALLER

PISTON RING COMPRESSOR 3-3/4"
TIMING CHAIN COVER OIL SEAL INSTALLER
VALVE GUIDE REAMER . 006 OVERSIZE
BELT TENSION GAUGE

MAIN BEARING SHELL REMOVER
CARBON REMOVING BRUSH

VALVE GUIDE REAMER 11/32"
CONNECTING ROD BOLT GUIDE SET
PISTON RING COMPRESSOR (455CU. IN.}
PISTON RING COMPRESSOR (350 CL. IN.)

60-127

Figure 60-127 - Special Tools - 350 and 455 Cu. In.



350 AND 455 CUBIC INCH V-8 ENGINES  60-99

J-5268
J.5790
J-6047

J-8062

HYDRAULIC VALVE LIFTER TESTER OIL - ONE GALLON
HYDRAULIC VALVE LIFTER LEAKDOWN TESTER
PISTON PIN ASSEMBLY TOOL SET

K0-128

YALVE SPRING COMPRESSOR

Figure 60-128 - Special Tools 350 and 455 Cu. In.
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