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60-44 DESCRIPTION AND OPERATION 350 CUBIC INCH V-8 ENGINE 
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60-52 SERVICE PROCEDURES 

A-REMOVAL B-INSTAll.ATION 

Figure 6O-218-Removing and Installing 
Plunger Retainer 

If this sur fa c e is extremely 
worn, galled, or otherwise dam
aged, discard the lifter assembly. 
In this case, examine the mating 
camshaft lobe for excessvie wear 
or damage. 

5. Disassemble each valve lifter 
by using a push rod to hold down 
the push rod seat while removing 
the plunger retainer fro m the 
lifter body using Retainer Re
mover J -5238. See Figure 60-218. 
Remove push rod seat and plunger 
from lifter body. 

6. If a plunger sticks in lifter 
body, place lifter in large end of 
Plunger Remove J -4160-A with 
plunger inward. While holding lif
ter with thumb, rap the open end 
of remover against a block of 
wood with just enough force to 
jar the plunger from body. See 
Figure 60-220. 

7. Drain oil out of body into waste 
can and remove the ball retain
e r, ball, ball sp ring, and pI unge r 
spring. A strainer placed over 
waste can will prevent dropping 
these parts into can. 

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

The body and plunger are se
lectively fitted to each other and 
must not be interchanged with 
parts of other lifters. Keeping all 
parts of the lifter together until 
cleaned and inspected will aid 
in diagnosing cause of improper 
operation. 

BODY----~ 

WOOD 
BLOCK 

Figure 60-220-Removing Stuck Plunger 

9. Rinse the tray full of lifter 
parts in a pan of kerosene to re
move as much oil as possible. 
This will reduce contamination 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 time required will de
pend on the varnish on lifter parts 
and the effectiveness of the 
solvent. 

11. After the varnish has dis
solved or has softened sufficiently 
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 the solvent 
and avoid injury to hands. 

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

NOTE: To ins u r e absolute 
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cleanliness of a reconditioned 
lifter assembly, it is advisable 
to inspect and assemble each 
lifter before cleaning the next 
lifter. 

14. The following list outlines the 
inspection of lifter parts. An in
spection should be made at this 
point to determine whether or not 
a lifter is in need of replacement. 

NOTE: The hydraulic valve 
lifter is serviced as a complete 
assembly only. If one or more 
of the valve lifter components 
are faulty, the complete lifter 
must be replaced. 

(a) Lifter Body. Inspect inner and 
outer surfaces of body for blow 
holes and scoring. Replace lifter 
assembly if body is r 0 ugh I y 
scored or grooved, or has a blow 
hole extending through the wall in 
position to permit oil leakage 
from lower chamber. The promi
nent wear pattern just above lower 
end of body should not be con
sidered a defect unless it is de
fintely grooved or scored; it is 
caused . by side t h r u s t of cam 
against body while the lifter is 
moving vertically in its guide. 

Inspect the cam contact surface 
on lower end of lifter body. Re
place the lifter assembly if this 
sur fa c e is excessively worn, 
galled, or otherwise damaged. A 
lifter body that has been rotating 
will have a round wear pattern 
and a non-rotating lifter body will 
have spalling on the lifter base. 

NOTE: All 1968 V -8 engines 
have valve lifters with a slight 
spherical shaped base that will 
allow lifter rotation, which is 
induced by the tapered lobes on 
the camshaft producing cam
shaft thrust rearward, causing 
lifter rotation. 

(b) Lifter Plunger. Using a mag
nifying glass, inspect the check 
ball seat for defects. Ins p e c t 
outer surface of plunger for 
scratches or scores. Small score 
marks with a rough, satiny finish 
will cause the plunger to seize 
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350 CUBIC INCH v-a ENGINE 

b. Checking Clearance and Selecting 
Replacement Bearings 

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

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

1. Remove connecting rod cap 
with bearing shell. Wipe oil from 
bearing and crankpin journal, also 
blow oil out of hole in crankshaft. 

NOTE: Plastigage is soluble 
in oil. 

2. Place a piece of Plastigage 
lengthwise along the bottom cen
ter of the lower bearing shell 
(Figure 60-223, View A), then in
stall cap with shell and tighten 
bolt nuts to 35 lb. ft. torque. 

NOTE: The rib on edge of cap 
and the conical boss on web of 
rod must be toward rear of 
engine on all rods in left bank 
and toward front of engine in 
right bank. 

3. DO NOT TURN CRANKSHAFT 
with Plastigage in bearing. 

4. Remove bearing cap with bear
ing shell, the flattened Plastigage 
will be found adhering to either 
the bearing shell or the crankpin. 
Do not remove it. 

5. Using the scale printed on the 
Plastigage envelope, measure the 
flattened Plastigage at its widest 
point. The number within the 
graduation which most closely 
corresponds to the width of Plas
tigage i n d i cat e s the bearing 
clearance in thousandths of an 
inch. See Figure 60-223, View B. 

6. The desired clearance with a 
new beariJlg is .0002" to .0023" . 
If bearing has been in service it 
is advisable to install a new bear-

I 

ing if the clearance exceeds .003"; 
however, if bearing is in good 
condition and is not being checked 

60-84 

Figure 60-223-Checking Bearing 
Clearance with Plastigage 

because of bearing nOise, it is not 
necessary to replace the bearing. 

7. If a new bearing is being se
lected, try a standard Size, then 
each undersize bearing in turn 
until one is found that is within 
the specified limits when checked 
for clearance with Plastigage. 

NOTE: Each undersize bear
ing shell has a number stamped 
on outer surface on or near 
the tang to indicate amount of 
undersize . 

8. After the proper size bearing 
has been selected, clean off the 
Plastigage, oil the bearing thor
oughly, reinstall cap with bearing 
shell and tighten bolt nuts to 35 lb. 
ft . torque; See NOTE in Step 2. 

9. With selected bearing installed 
and bolts tightened, it should be 
possible to move connecting rod 
freely back and forth on crankpin 
as allowed by end clearance. If 
rod cannot be moved, either the 
bearing is too much undersize or 
a misaligned rod is indicated. 

61-3 CRANKSHAFT BEARINGS AND SEALS 

a. Replacement of Crankshaft Bearings 

A crankshaft bearing consists of 
two halves or shells which are not 
alike and not interchangeable in 
cap and crankcase. The upper 
(crankcase) half of the bearing is 
grooved to supply eil to the con
necting rod bearings while the 
lower (bearing cap) half of the 
shell is not grooved. The two 
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bearing halves must not be in
terchanged. All crankshaft bear
ings except the thrust bearing and 
rear main upper are identical. 
The thrust bearing (#3) is flanged 
to take end thrust and the rear 
main upper bearing groove does 
not extend the full length of the 
bearing. When the shells are 
placed in crankcase and bearing 
cap, the ends extend slightly be
yond 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 turning. The ends 
of shells must never be filed flush 
with parting surface of crankcase 
or bearing cap. 

If the thrust bearing shell is dis
turbed or replaced it is necessary 
to line up the thrust surfaces of 
the bearing shell before the cap 
bolts are tightened. To do this, 
move the crankshaft fore and aft 
the limit of its travel several 
times (the last movement fore) 
with the bearing cap bolts finger 
tight. 

Crankshaft bearings are the pre
cision type which do not require 
reaming to size. Shims are not 
provided for adjustment sin c e 
worn bearings are readily re
placed wit h new bearings 0 f 
proper size . Bearings for service 
replacement are furnished in 
standard size and undersizes. Un
der no circumstances s h 0 u 1 d 
crankshaft bearing caps be filed 
to adjust for wear in old bearings . 

After removal of oil pan, pipe 
and screen assembly, oil pan baf
fle, per paragraph 62-Ic, perform 
the following removal, inspection 
and installation operations on 
each crankshaft bearing in turn so 
that the crankshaft will be well 
supported by the other bearings. 

NOTE: If crankshaft has been 
removed to check straightness 
the following procedure is 
suggested. 

Rest crankshaft on "V-blocks" 
at number one and number five 
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350 CUBIC INCH V-8 ENGINE 

Compression ring gap 
in line with centerline 
of piston pin 

Oil ring gap 900 from 
compression ring gaps 
and on camshaft side 
of piston 

TOP VIEW OF PISTON 

TOP 
COM PRESSION 
RING GAP 

SECOND 
COMPRESSION 
RING GAP 

'OIL RING GAP 

CAMSHAFT • 

SERVICE PROCEDURES 60.61 

Notch toward front 
of engine (left 
bank piston shown) 

Compression ring gap 
in line with centerline 
of piston pin 

Oil spurt hole facing inboard 

60-97 

Figure 60-236-Piston Ring Gop Positioning 
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60.64 SERVICE PROCEDURES 

8. Reinstall timing c h a i n cover 
(subpar . b above) . 

f. Camshaft Service 

1. Remove intake manifold as 
outlined in paragraph 61-1. 

2. Remove rocker arm covers. 

3. Remove rocker arm and shaft 
assemblies, push rods and valve 
lifters . 

4. Remove timing chain cover, 
timing chain and sprocker, sub
paragraph a above . 

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

6. When replacing camshaft, take 
particular care to avoid damage 
to the camshaft bearings. 

7. Replace valve mechanism as 
outlined in paragraph 61-1d, Steps 
7 thru 11. 

8. Replace intake manifold as 
outlined in paragraph 61-1b. 

The camshaft bearings must be 
line reamed to size after being 
pressed into the crankcase. Since 
this operation requires special 
reaming equipment the original 
bearings should be retained un
less severely damaged. 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 lim its of .0015" to 
.004" . 

62-1 OIL PUMP AND LUBRICA nON 

The engine lubrication system is 
the force feed type in which oil is 
supplied under pressure to the 
shaft bearings and valve lifters. 
Oil is supplied under controlled 
volume to the rocker arm bear
ings and push rods. All other 
moving parts are lubricated by 
gravity flow or splash. 

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

The oil pump is located in the 
timing chain cover where it is 
connected by a drilled passage 
in the cylinder crankcase to an 
oil screen housing and pipe as
sembly. The screen is submerged 
in the oil supply and has ample 
area for all operating conditions. 
If the screen should be com e 
clogged for any reason, oil may 
be drawn into the system through 
a reed valve in the screen. 

Oil is d raw n i n tot h e pump 
through the screen and pipe as
sembly and a drilled passage in 
the crankcase which connects to 
drilled passages in the tim i n g 
chain cover. All oil is discharged 
from the pump to the oil pump 
cover assembly. The cover as
sembly consists of an oil pres
sure relief valve, an oil filter 
by-pass val v e and a nipple for 
installation of an oil filter . The 
spring loaded oil pressure relief 
valve limits the oil pressure to a 
maximum of 40 pounds per square 
inch. The oil filter by-pass valve 
opens when the filter has become 
clogged to the ext e n t that 15 
pounds pressure difference exists 
between the filter inlet and ex
haust to by-pass the oil filter and 
channel unfiltered oil directly to 
the main oil galleries of the 
engine. 

An AC full flow oil filter is ex
ternally mounted to the oil filter 
cover nipple on the right front 
side of the engine. Normally, all 
engine oil passes through the fil
ter element, however, if the ele
ment becomes restricted, a spring 
loaded by-pass valve opens as 
mentioned above . 

The main oil galleries run the 
full length of the crankcase and 
cut into the valve lifter guide 
holes to supply oil at full pres-
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sure to the lifters. Connecting 
passages drilled in the crank
case permit delivery of oil at full 
pressure to all crankshaft and 
camshaft bearings. 

Holes drilled in the crankshaft 
carry oil fro m the crankshaft 
bearings to the connecting rod 
bearings. Pistons and cylinder 
walls are lubricated by oil forced 
through a small notch in the bear
ing parting surface on the con
necting rod, which registers with 
the hole in the crankpin once in 
every revolution . Piston pins are 
lubricated by splash. 

Drilled holes in the camshaft con
nect the front camshaft bearing 
journal to the keys lot in the front 
of the camshaft. Oil flows from 
the journal into the keyslot over 
the woodruff key in the space be
tween the key and the camshaft 
sprocket and fuel pump eccentric. 

The forward end of the fuel pump 
eccentric incorporates are 1 i e f 
which allows the oil to escape be
tween the fuel pump eccentric and 
the cam s h aft distributor gear. 
The oil stream strikes the dis
tributor shaft gear once each 
camshaft revolution and provides 
ample lubrication of the timing 
chain and sprockets by splash. 

The rocker arms and valves on 
each cylinder head are supplied 
with oil from the oil galleries 
through holes drilled in the front 
of the cylinder block and cylinder 
head. Oversize bolt holes in the 
rocker shaft allows the oil to 
flow up from the cast pedestal in 
the cylinder head inside the hol
low rocker arm shaft which is 
plugged at both ends. Each rocker 
arm receives oil through a hole 
in the underside of the shaft. 

Grooves in the rocker arm pro
vide lubrication of the bearing 
surface . Oil is metered to the 
push rod seat through four holes 
drilled in the rocker arm. Oil is 
metered to the valve stem through 
a cast notch in the side of the 
rocker arm. Excess oil drains 
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VALVE LIFTER 
OIL GALLER IES 

0~ ~~/ 
"'-. 

~ 

OIL PICKUP 
SCREEN 
AND HOUSING 

off and returns to the oil pan 
through passages in the cylinder 
head and block. 

a. Removal and Inspection of Oil Pump 
(over and Gears 

1. Remove oil filter. 

2. Remove screws attaching oil 

SERVICE PROCEDURES 60-65 

~MAIN OIL GALLERY 

/ 

~ 
~IL PUMP 

60 · 312 

OIL FILTER 

Figure 60-241-Engine Oil Flow Schematic 

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

3. Wash off gears and inspect for 
wear, scoring, etc. Replace any 
gears not found serviceable. 

4. Remove the oil pressure relief 

valve cap, spring and valve. See 
Figure 60-242 . Oil filter by-pass 
valve and spring are staked in 
place and should not" be removed. 

5. Wash the parts thoroughly and 
inspect the relief valve for wear 
or scoring. Check the relief valve 
spring to see that it is not worn 
on its side or collapsed. Replace 
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350 CUBIC INCH v-a ENGINE 

3. Disconnect hose from water 
pump inlet and heater hose from 
nipple. Remove bolts, pump as
sembly, and gasket from timing 
chain cover. 

4. Check pump shaft bearings for 
end play or roughness in opera
tion. If bearings are not in serv
iceable condition, the assembly 
must be replaced. 

i. Installation of Water Pump 

1. Make sure the gasket surfaces 
on pump and timing chain covers 
are clean. Install pump assembly 
with new gasket. Bolts must be 
tightened uniformly. 

2. Connect radiator hose to pump 
inlet 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 attaching 
bolts securely. Install belts and 
adjust for proper tension. 

63-2 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 

BOLT (2) 

1')0 -7') LB- FT 

SERVICE PROCEDURES 60·71 

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

b. Installation of Front Mount 

1. Install mount to engine block 
bolts and torque to 70 lb. ft . 

2. Lower engine so mounts rest 
on frame cross member in nor
mal manner. Install mount t 0 

bracket bolt and torque to 55 
lb. ft. 

3. Remove f ram e support and 
lower car. 

c. Removal of Rear (Transmission) Mount 

For details of engine and trans
mission mounts and transmission 
support installation refer to Fig
ures 60-251 and 60-252. 

,.----MOUNT (2) 

BRKT ASM (2) 

D MANUAL TRANS (SHOWN) 
FOR MANUAL TRANS uSE 

.
• (HOLES "A" AS INDICATED 

(0) 
. j / -~ ' 

14..;; 
'-1'/ "A" 

~_----MOUNT 

.,,/ ~OLT (2) 

~ , ~. -- - 4,) bO LBFT 

~
- ~r---_____ WASHER (2) 

_ ... BOLT (2) 

. -. ,lEw 8 4")-6c, LA F r 

VIEW C 

'--___ NUT 161 

VIEW A 
130-40 ! LB - FT I 

,....----- NUT (4) 

~!:I-=-4bTLB-FTI 

,---- RETAINER (2) 

_---INSULATOR (2) 

BOLT (4) 

(MAY BE ASSEMBLED WITH 
BOLT HEADS ON TOP) 

'-________ suPPORT 

60·317 

Figure 6O-251-Engine and Transmission Mounting 43 and 44000 (Less 44000 G.S. 400) 
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60·74 TROUBLE DIAGNOSIS 

d. When point of minimum vibra
tion 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. Using a 
chisel, upset a small amount of 

material on the side of the piece 
of drill red. See Figure 60-254. 

f. Install drill rod into hole 
marked in Step 4. 

g. Additional weight should be 
added (if necessary) in adjoining 
holes. 

350 CUBIC INCH v-a ENGINE 

USE CHISEL TO UPSET SMAll AMOUNT OF MATERIAL 
THIS Will PROVIDE A PRESS FIT 

6O-11~ A 

Figure 60-254-Harmonic Balancer -
Sa lance We ight Deta ils 

DIVISION IV-TROUBLE DIAGNOSIS 
63-9 EXCESSIVE Oil CONSUMPTION 

POSSIBLE CAUSE CORRECTION 

External Oil Leaks at: Tighten attaching bolts. If leaks persist, re-
Rocker Arm Covers move cover (or pan), check sealing surfaces 
Timing Chain Cover for burrs or soring, replace gasket, and seal 
Oil Pan and Gasket attaching bolts with Permatex #2 or equivalent. 
Around Starter Bolts 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. In-
sufficient oil "drain-back" time allowed after 
stopping engine (three minutes must be al-
lowed). Dip stick may not be completely pushed 
down against stop. Dip stick may be bent. 

Oil VisC08ity too Light Use recommended S.A.E. viscosity for pre-
vailing temperatures. 

Continuous High Speed At speeds above 60 MPH, increased oil con-
sumption can be expected with any engine. In-
form customer of this fact. 

High Speed Driving following When principal use of automobile is city driv-
Normal Slow Speed City Driving ing, crankcase dilution from condensation oc-

curs. 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 
Excessive Clearance oversize stems and new valve stem seals. Re-

fer to Paragraph 61-1. 

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