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DIVISION I SPECIFICATIONS AND ADJUSTMENTS

60-1 BOLT TORQUE SPECIFICATIONS

Use a rellable torque wrench to obtain the (igures 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 (riction which prevents accurate measurement
of the actual torque., Tt is important thal 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.
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60-92 SPECIFICATIONS AND ADJUSTMENTS 400, 401 AND 425 CUBIC INCH V-8 ENGINES
60-1 BOLT TORQUE SPECINCATIONS (Cont'd.)
Tarque
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60-7 GENERAL SPECIFICATIONS
o. General
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400, 401 AND 425 CUBIC INCH V-8 ENGINES SPECIFICATIONS AND ADJUSTMENTS &0-93
60-2 GENERAL SPECIFICATIONS [Cont'd.)

. Conneeting Reds
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60-94 SPECIFICATIONS AND ADJUSTMENTS

400, 401 AND 425 CUBIC INCH V-8 ENGINES

60-2 GENERAL SPECIFICATIONS (Cont'd.)

i. Cooling System Specifications (Cont'd.)

By-Pass Reclrewlallon Type ,

Cooling System Capacitics
With Healer . v v v v a o v o s
WSO Heater . . . - - - . -'. -
With Atr Conditioning

B o4 & &8 @ B 8 & 8 @ ® ®. = @ &

Fean Diameter and Number of Blades

Lasg AC. .

With - AC. . ... svn s 4
Fan Drive

Less AC. . .- - s i@

With AC . & & & v 4 v v o u o =

60-3 ENGINE IJIMEHSIGH!\ AND FITS
a. Generol
Piston Clearance Limits*
Top Land , . ., .00 v v e s
Pt = Top.. i ocecieze s s o

Skirt - Bottom
Ring Groove

#1l = Compression Hing . + v

#2 « Comproegsion Hing ., . .

#3 = O Rings Vo wiw el i

Ring Width
¥l - Compression Ring . . ,
f2 - Compression Ring
3 - Ol Rinhg ...
Ring Gap

L T T R TR |

#l - Compression Ring . . .
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Diameter of Pin . . .« o v« &
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B B s wiid sowe
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*Al Moasurements in Inches Unless Otherwise Specified.

b. Connecting Rod Specilications

Bearing Longth .
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4 % 8 = &

. Cronkshaft Specifications
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400 & 401 Cu. In.
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015 06
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Water Pump Shaft
Controlled Clutch

425 Cu. In
34 - 2
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L0190 - D05
LS00 - 217
212 - 219
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A15 - 025
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LG 05
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e 820
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60-3 ENGINE DIMENSIONS AND HTS [Cont'd.)

d. Comshafl Specifications

Bearing Journal Dinmeter
#l u v an
#2
R T T
¥4 .

L

e. Volve System Specifications

BRocker Arm
Rocker Arm
Valve Lifter
Valve Lifter
Valve Lifter
Intake Valve
Head Diameter . . .« o o v 000 o o»
BEAL ARGIEL vw e At il bTa
Btem Diameter . o ¢ v o0 v 0 o »
Clearance in Guide . ., . . . .. ..
Valve Spring (Inner)
Valve Closed - Poumds 8 Length .
Valve Open - Pounds @ Length
Valve Spring (Cuter)
Valve Closed - Pourds @ Length
Valve Open - Pounds i@ Length . .
Exhaust Valve
Head Dinmeter
Beal AMBlE .o saie s el wie
Stem Diameler - .. - 5 ¢ 5.0 52
Clearance in Cuide , . . .
Valve Spring (Inner)
Valve Closed - Pounds @ Length .
Valve Open - Pounds @ Length . .
Yalve Spring (Ouler)
Valve Closed - Pounds @ Length .
Valve Open - Tounds @ Length . .

BRAtI0 s o onii anis o
Clearance on Shaft
Diametér . . . .

60-4 ENGINE TUNE-UP AND ADJUSTMENTS

u. Purpose of Tune-Up

The purpose of an engine tune-up
is to restore power and perform-
ance that has been lost through
wear, corrosion or deterioration
of one or more parts or units, In
the pormal operation of an en-
gine, these changes take place
gradually at a number of points
so that it is seldom advisable to
attempt an improvement in per-
formance by correction of one
or two items only. Time will be
saved and more lasting results
will be obtained by following a
definite and thorough procedure
of analysis and correction of
all items affecting power and
performance,

Clearance In Crankcase .
Leakdown Rale , . . . .

.
LR
i

=% = ® ® B B @ ¥ s o4 B 8. oW wow A w ow A F B

Economieal, trouble-free opera-
tion ean better be assured if a
compléte tune-up is performed
each 12,000 miles.

The parts or units which affect
power and performance may be
divided into three groups:

{1) Umits affecting compression
{2) Units affecting ignition, and
(3) Units affecting carburetion.

The tune-up procedure should
cover these groups in the order
given. While the items affecting
compression and ignition may be
handled according to personal
preference, correction of items in
the earburetion group should not
be attempted until all items
affecting compression and igni-
tion have been satisfactorily
corrected,

{Top) 0015 - 0035 (Bottom) 0025 -

P nk RiET Bia 1.7806 - L.7B6
5 BIEVE FISoR SEa . 1.755 - 1,756
............. 1.7256 ~'1.728
Fow healy woih #oweae @ 1.6868 - 1.696
....... R . L.665 - L.688
........... s s 18104
L0327 - L0042

orh e FUENE Brehe aTelg o 8425
. T E IR LA01F - 0030
-« == 12 to 60 Sec. in Tesi Fixture
PR I}
ia RILTE G EE Rk ReADE alara | DY

« + (Top) 3,73 (Boltom) 372
- 003 (Bottoom) 002 - 004

{Top) 001
L.&80
....... 1.250

L. Gou
L.aga

L5600

45"
L4716
L0

(Topy 372 Boltom)

25.5 @
76 @

16 @
101 &

1.690
L.250

IGO0
L1640

Most of the procedures for per-
forming a complete engine tune-
up are covered separately in
other sections of this manual,
therefore, this paragraph pro-
vides an outline only with refer-
ences to other sections where
detailed information is given.

The suggested procedure for en-
gine tune-up 18 as follows:

1. Remove all spark plugs,

2. Position throttle and choke
valve in full open position,

3. Comnnect jumper wire hatwaan
distributor terminal of eoil and
ground on engine to avold high

tension sparking while ecranking
2ngine.



60-96

SPECIFICATIONS AND ADJUSTMENTS

400, 401 AND 425 CUBIC INCH V-8 ENGINES

4. Hook up starter remote con-
tol cable and turn ignitiom switch
to “‘on’ position.

CAUTION: The starter must
not be energized when the igni-
tion switch is in the LOCK po-
sition as the ground contact
will be damaged in the ignition
switch,

5. Firmly insert comptession
gauge in spark plug porl, Crank
engine through at least four com-
presszion strokes to obtain highest
possible reading. .

6. Check compression of each
eylinder, Repeat compression
check and record highesl reading
obtained on each eylinder during
the two pressure checks..

The recorded compression pres-
sures are to be considered nor-
mal if the lowest reading eylinder
is more than 75% of the highest
reading cylinder. See the follow-
ing example and the “"Compres-
sion Pressure Limit Chart"',

Example:

Pressure
(PSI)

Cylinder
N,

128
135
140
121
120
100
130
126

& =1 O Qe L DY =

755 of 140 (highest) is 105. Thus,
eylinder number £ is less than
T6% of number 3. This condi-
Hon, accompanied by low speed
misging, Indicates an improperly
‘seated valve or worn or broken

piston ring.

. 1f gne or more cylinders read
low;, Inject about a tablespoon of
engine ail on top of pistons in low
reading eylinders through spark
plug pﬁﬂ. Repeat compression
check on these cylinders,

. Il compression improves con-
siderably, rings are worn.

b. If compression does pot 1m-
prove, valves are sticking or
gseating poorly,

¢, If two adjacent cylinders in-
dicate low compression and
injecting oil does nol Increase
compression, the cause may be a
head pgasket leak between the
eylinders, Engine coolant and/or
o1l in eylinders eould result from
this defect.

NOTE: Low compression
pressure in two adjacent
cylinders indicates a pos-

gible head pgasket leak be-
tween the two cylinders.

8. Clean, inspect, gap to 035",
and install spark plugs,

9. Inspect battery and cables,

10. I battery is in good condition
but cranking speed is low, test
eranking motor eircuit,

11. Adjust fan belt (and power
steering bell if so equipped).
difficulty s experienced in keep-
ing battery charged, check pen-
erator regulator,

entire
make

12. Inspect
gystem  and
corrections.

ignition
indicated

13,
14.

Inspect and test fuel

pump,
Check gasoline filter,
15, Check operation of ¢choke

valve amd check setting of choke
thermostat,

16, Check adjustmeni of fast idle
cam and choke unloader,

Moximum Minimum Mox|mum Minkrmiem
Praswure Pressure Preswure Pt
Paynds’ Pounds” Pownds Pounds”

§q. Inch 5q Inth “ Sa. Inch 8g, Inch

134 101 186 140
136 102 184 141
138 104 190 142
140 105 192 144
142 107 194 145
144 108 194 147
144 110 198 148
146 111 200 150
150 113 202 151
152 114 204 153
154 115 206 154
156 117 208 136
158 118 210 157
160 120 212 158
162 121 214 160
164 123 216 162
166 124 218 163
168 126 220 165
170 127 222 186
12 129 224 168
174 131 220 164
176 132 228 171
178 133 230 12
180 135 232 174
182 136 234 175
184 138 236 177

238 178
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17. Check throttle linkage and

dash pot adjustment,

18. Adjust carburetor idle speed
and mixture,

19, Inspect all water hose con-
nections and tighten clamps. I
Necessary,

b. Compression Pressure Limit Chart

This chart may be used when
checking evylinder compres-
sion pressures. It has been
calculated so that lowest reading
number is T5% of the highest
reading number.

evlinders, it was [ound that the
highest pressure obtained was
182 psi. The lowest pressure
reading was 145 psi. By locating
182 in the maximum eolumn, it is
seen that the minimum allowable
pressure 18 136 psi. Since the
lowest reading obtained was 145
pei, the car is within limits and

20, Road test car for power and Example; After checking the the compression is considered
overall performance, compression pressures in all satisfactory.
Chaecks Sun Tune-Up Tester

Secondary Resistance. . . . ...
o Ignition Outpuat
3. Cranking Voltage
Charging Voltage* . ..., ..
(Quick Check—Caold)
- Gpark Plug Gap. .
Dwell ﬂ.ﬁ.ﬁlB. i F
- Enging Vacuum
» Engine [dle Speed . . . .

B —

aw

in Drive-Alr Conditioner O}

= % = &

a4 = om 4

@ @ @ @ @& b & 4 ® 4 4 ® @

e 5{:0 RPM (Add 50 RPM I'ur Alr Conditioner and/or Alr Injection Reaotor)
(Mamial in Neutral or Automatic

v« 3¢ 5@ 1500 MPM
Blue Band @& 1500 RPM
9 Volts Min.
14-15 Volia @ 1500 RPM

i B b ow

= W W e L

B, Inithe] TINNOE: » 5.5 s om s o vama rios o . a e P 2-1/2*
(At Engine Idie, Vacuum Hose Disconnected)
10. Tot! Distribulor AfvENee™ . . v e cnis 2o 2 bia 2 aisa sam = aw s g ey ey poae g kb = 42
{@ 2500 Engine RPM)
11. Centrifugal Advanoa OBly** ... « o v v s s r a2 a0 3 s a srm e ¥ a0n R TEE e p e L ol |
@ 2500 Engine RPM)
*Hegular at Room Temperature {Below 85° F.)
*=This Advance in Addition to Initial Timing Advance.
DIVISION II DESCRIPTION AND OPERATION
60-5 ENGINE CONSTRUCTION
a, Engine Usage
Engine
Seres Code No Cubic In. Use Compretsion Carbursior
Profix Displocament Rertia
44600 MR 400 Standard 10.25:1 4 Bbl,
46000 MT 401 Standard 10.25:1 4 Bhl.
48000 MV 401 Expart 8.75:1 4 Bhbhl.
MW 425 Optional 10.25:1 4 Bbl.
48000 MW 425 Standard 10.25:1 4 Bhl.

*11.8, Built Engines
b. Engine Mounting

The engine and transmission as-
semblies are supported in the

frame on three synthetic rubber
pads. One mounting pad 18 located
on each sde of the engine near
the front end and approximately

midway between top and bottom
of the cylinder crankcase. The
mounting pads are fastened be-
tween the crankecase and the cross
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member at f{ront end of car
frame, The front mountings are
designed to support the weight
of the engine and control its tor-
gwonal characteristics,

The rear (transmission) mounting
15 located between the transmis-
sion rear bearing retainer and
the transmission support,

. Engine Construction

The cylinder crankcase has two
banks of four cylinders each,
which form a 930 degree angle.
The erankcase section extends
below the centerline of the crank-
shaft to form a continuows fat
surface with the rear bearing cap
and the timing chain cover, per-
mitting installation of Lthe lower
crankcase with a one-piece gas-
ket. The upper portion of the
flywheel housing is cast mtegral
with the eylinder crankcase.

The right bank of cylinders (as
viewed from rear) is set slightly
forward of the left bank so that
connecting rods of opposite parts
of eylinders can be connected to
the same crankpin. Starting at
front end, cylinders in the right
bank are numbered 1-3-5-7 and
cylinders in the left bank are
numbered 2-4-6-8.

THRUST
BEARING —

COUNTER WEIGHTS

DIl SEALS "%

THESE BEARINGS

IDEMTIC AL -

Figure &0-118—Engine Crankshaft
ond Beari ngs

The erankshaft is supported in
the crankcase by [ive steel-
backed full precision tvpe bedr-
ings all having the same nominal
diameter.

All bearings are identical except
number three, which takes end
thrust and rear main, which has
a different width and malerial,
See Figure 60-118,

The crankshaft 1s counterbalanced
by weights forged integral with
crank cheeks., Maximum counter-
weighting in the space available
is obtained by the machiningthe
weights to a contour which allows
4 minimum uniform clearance
with eylinder barrels and piston
skirts., Additional counterbalane-
ing is obtained by an offset fly-
wheel Hange.

All engines are equipped with a
harmonic balancer and fan pulley
assembly.

Comnecting rods are steel forg-
ings of I-beam section, having
hosses on each side so that metal
can be removed as required o
secure correct weight and bal-
ance during mamifacture. The
lower end of each rod is fitted
with a steel-backed full precision
type bearing. The upper end of
the connecting rod has a hale into
which Lthe wrist pin is pressed.
The outer ends of the pin float in
the bosses in the piston,

The tin plated aluminum alloy
pistons have full skirts and are
cam ground. Two compression
rings and one oil control ring are
located above the piston pin. Two
transverse slots in the oil ring
groove extend through the piston
wall and permit drain back of oil
collected by the oil ring. Shallow
depressions cast into the head
provide clearance between Lhe
piston and wvalves in operation,
See Figure 60-115.

The cast iron compression rings
in the two upper grooves of pis-
ton are distinguished by a bevel
cut around the inner edge on one

side. The rings are installed with
fdentification mark up.

The oil ring in the lower groove
consists of two thin steel rails
separated by a spacer and backed
by an expander placed in the pis-
ton groove, The rails and spacer
of a new ring are lightly held
together with & cement which dis-
solves and releases the parts
when oil is applied al start of
aperation.

The cylinder heads are identical
excepl for treatment of the water
inlet ports which exist in both
ends of each head, When a head
is prepared for installation on one
bank of cylinders, the water inlet
port on the rear end i8 plugged
and the front port is left open
for connection to the water pump.

This places the plugs in opposite
ends of the right and left heads:
therefore, the heads cannot bhe
interchanged.

All valves are mounted vertically
in the cylinder head .and in line
from [ront to rear, so they oper-
ate al 45 degrees Lo the centerline
of eylinders, The angle and lo-
cation of the inlet valve and
port causes Lhe incoming fuel-air
charged to sweep angularly down-
ward to one gide of the cylinder
centerline, resulting in a whirling
action which thoroughly mixes the
charge and produces a beneficial
turbulence during the compres-
sion stroke. .

With the spark plug located cen-
trally in top of the combustion

Eap TN

Figure &0~119—Connecting Rod and
Piston Assemhbly
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Figure &0=120—=Valve Rocker Amm

chamber the point gap is well ex-
posed to the sweep of the incom-
ing charge, This reduces the
concentration of exhaust gases
that may have remained in this
area after exhaust of the pre-
vious charge. As noncombustible
exhaust products are removed
from the area around the spark
plug the tendency toward misfir-
ing at part throttle is reduced,

The central location of the spark
plug causes burning of the fuel
charge to proceed uniformly out-
ward in all directions toward
edges of the combustion space,
The short flame travel speeds

Ot INLETS

PLUNGER

FEED HOLE
BALL RETAIMER

plUNGER
RING
LIFTER BODY

Figure &0-121—Hydroulic Yalve Lifrer,
Sectional View

Figure &0-122—Valve Mechonism

up the combustion process, caus-
ing the fuel mixtiure to burnina
shorter period of time than that
at which detonation is likely to
peeur, High turbulence on the
compression stroke dnd short
flame travel following ignition
permits the use of a high com-
pression ratio with present day
fuels,

The valves operate vertically in
guides pressed Into the cylinder
head and each valve has two con-
centric springs to insure positive
seating throughout the operating

speed range. Inlet valve heads
are 1-7/8" and exhaust valve
heads are 1-1/2" in diameter.

Valves and rocker arms ire pro-
tected by a cover which seats
against 4 raised horizontal sur-
face on each cylinder head, and
i cork gasket Insures against oil
leaks.

The valve rocker arms for each
bank of evlinders are mounted on
# tubular steel shaft supported on
the eylinder head by four die cast
brackets. The rocker arms are
die cast aluminum with inserts
at the push rod socket and the
valve stem contact face, See Fig-
ure 60-120. The rocker arms are
offset to accommodate the differ-
ent planes of movement of the
valves and the push rods which
pass through the ecylinder head
to ane side of the valves.

The camshaft is located in the
angle of the cylinder block above
the crankshaft where it is sup-
ported in five steel-backed,
babbitt-lined bearings. It is
driven from the crankshaft by
sprockets and a single outside
guide type chain. See Figure
60-122.

Hydraulic valve lifters and solid
one-piece steel push rods are
used o operate the overhaul
rocker arms and valves of both
banks of eylinders from the single
camshaft. This svstem requires
no lash adjustment at time of as-
sembly or in service; therefore,
no adjusting studs or screws are
provided in the valve train, Con-
struction and operation of the
hydraulic valve lifters are de-
geribed in paragraph 60-6 of the
V-6 Engine Section,

&0-4 LUBRICATION SYSTEM

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, aml 158 sup-
plied under controlled volume to
the wvalve lifters, rocker arm
bearings, and push rods. All
aother moving parts are lubricated
by gravity fMow or splash., See
Figure 60-124,

The supply of 0il is carried in the
lower crankcase [¢il pan) which
is filled through filler caps in the
rocker arm covers. The filler

Figure #0-123—0il Filter Installation
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openings are covered by combina-
tion filler and ventilating caps
which contain filtering material
to exclude dust. A removable oil
gauge rod on right slde of crank-
case is provided for checking oil
level,

0il is picked up and circulated by
the spur-geared oil pump assem-
bly which is mounted on the lower
side of the cylinder crankcase
at the rear end, where It extends
down into the oil sump. The pump
shaft is ecoupled to the lgnition
distributor shaft, which 15 driven

from the camshaft through spiral
gears. The pump inlet is equipped
with a stationary screen of ample
area, [f the screen should become
clogged far any reason, oil may
be drawn into the pump over the
top edge of the screen, which is
held slightly clear of the screen
housing by three embossments,
The oil pump body contains a
non-adjustable spring loaded
pressure valve, which regulates
the maximum oil pressure to 40
pounds.

Drilled passages in the oil pump

body and cylinder crankease con-
duct all oil from the pump to the
oil filter,

The oil pump is located In the
timing chain cover where it i8
connected by a drilled passape i
the cylinder crankcase to an oil
screen housing and pipe assem-
bly. The screen ls submerged in
the oil supply and has ample drea
for all operating conditions. If
the screen should become clogged
for any reason, oil may be drawn
into the system over the top edge

OVERSIZED
BOLT HOLE

|
VALVE LIFTER

QI GALLERIES E

MAIN OIL
GALLERY

OIL FILTER

&0-124

Figure &0-124—Schematic Diagrom of Engine 04l Flow
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of the sereen which is held clear
of the sheet metal scereen houslng.

Oll is drawn into the pump
through the screen and pipe as-
sembly and a drilled passage in
the crankcase which connects to
drilled passages in the timing
chain cover, All oil is discharged
from the pump to the ofl pump
cover assembly., The cover as-
sembly consislis of an oil pres-
sure reliel wvalve, an oil [ilter
by-pass valve and a nipple for
installation of anm oil filter. The
spring loaded oil pressure relief
valve limits the oil pressure to
a maximum of 33 pounds per
square inch., The oil filter by-
pass valve opens when the [ilter
has become clogged to the extent
that 4-1/2 to 5 pounds pressure
difference exists between the fil-
ter tnlet and exhaust to by-pass
the oil filter and channel unfil-
tered oil directly to the main oil
galleries of the engine. See
Figure 60-124.

The AC full flow type oll filter is
externally mounted on the right
gide of crankease. The filter per-
mits rapid passage of oll with a
minimum drop ih pressure. Nor-
milly, ALL engine oil passes
through Lhe filter element. If the
element becomes restricted
enough o produce 4-1/2 to 5-1/2
pounds difference in pressure be-
tween the inlet and outlet ports of
the filter, a spring-loaded ball
type valve in the filter base will
open to by-pass the element and
toute oil directly into the main
oll gallery,

The main oil gallery runs full
length of the crankcase in the
angle below the camshalt,
Through comnecting passages
drilled in the erankease L dis-
tributes bil at full pressure to all
erankshaft and camshaflt bearings,
from which oil 15 then distributed
to all other working parts of the
engine. See Flrure 60-124.

Holes drilled in the crankshaflt
carry 'oil from the crankshaft

bearings to the comnnecting rod
bearings. Pistons and cylinder
walls are lubricated by oll foreed
through a small notch in the bear-
ing parting surface on connecting
rod, which registers with the hole
in the crankpin once in every
revolution, Piston pins are lubri-
caled by splash,

A small amount of oil which es-
capes [rom the camshaft front
bearing flows down the front face
eylinder crankcase to drop on the
crankshaft sprocket, from which
it is then transferred lo the tim-
ing chain,

il boles in the crankease and
camshafl front bearing align with
a groove in the camshaft front
bearing journil which meters the
flow of oil from the main oil
gallery to the walve lifter oil
gallery in each bank of cylinders.
The drilled otl gallery, runming
full length of each cylinder bank,
cuts into the lower sides of all
valve lifter guide holes to supply
an adequate volume of low pres-
sure oil to each hydraulic valve
lifter. Ol enters each lifter
through grooves and holes in the
lifter body and the plunger, See
Figure 60-124,

The rocker arms and valves on
each cylinder head are supplied
with low pressure oil from the
valve lifter oil gallery through
comecting passages drilled in the
front end of cylinder block amd
head. See Figure §0-124,

The oil passage in cylinder head
ends in & counterbored recess
surrounding the boll which at-
taches the rocker arm shaft front
bracket, 'The oversize bolt hole
through the brackel permits oil
to flow up into the hollow rocker
arm shaft, which is plugged at
both ends,

Each rocker arm receives oil
through a hole In the shaft, and
parallel grooves In the rocker
arm assure proper lubricalion of
the bearing surface. Oi1 is
metered to the push rod ball seat

and to the wvalve stem through
holes drilled In the rocker arm.
Excess 0il drains off and returns
to the oil pan through passages
in cylinder head and cylinder
hlock.

460-7 COOLING SYSTEM

The engine cooling system is the
pressure type, with thermostatic
coolant temperature control and
water pump circulation,

A double contact temperature
sensitive switch is located in the
right cylinder head. The switeh
closes one sel of contacts to light
i green signal on the instrument
panel when engine water tempera-
ture ia below 110°F . If engine
water temperature is between
110° and 245° (approximately)
neither contact is c¢losed. Engine
water temperature above 245°
causes the second set of contacts
to close and light a red signal
on the instrument panel,

A Harrjson tube and center type
of radiator core of brass am
copper is used on all models,
The lower radiator tank houses
the tranamission oil cooler.

All engines are equipped with an
18" fan. Alr conditioned cars are
equipped with a 20" fan driven by
a torque and temperature sensi-
tive clutch, See Figure B60-125.

The torgue sensitive fan clutch
is equipped with a temperature
sensitive coil which controls the
flow of silicone through the
clutch.

During periods of operation when
radiator discharge air temperi-
ture is low, the fan cluteh limits
the fan speed to 800 to 1200 RPM.

Operating conditions thal produee
high radiator discharge air tem-
peratures cause the temperature
sensilive ¢oil to turn a shaft
which opens a port inside the
clutch. This open port allows a
greater flow of silicone providing
a maximum fan speed of approxi-
mately 2100 RPM.
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Figure &0-125=Fon Clurch

The clutch coil is ecalibrated so
that at road load with an ambient
temperature of BO°F the clutch is
just al the poinl of shift between

high and low fan speed.

The eocling system is sealed by
a pressure type radiator [iller
cap which causes the system to
operate at higher than atmos-
pheric pressure. The higher
pressure raises the boiling point
of coolant and increases the cool-
ing effictency of the radiator. The
fifteen pound pressuré cap used
an all series permits a possible
increase of approximately 38°F,
in beiling poinl of coolant,

The pressure type radiator [iller
cap contains a blow off or pres-
sure valve and a wvacuum or
atmospheric valve, See Figure
60-126. The pressure valve is
held against its seal by a spring
of pre-determined strength which
protects the radiator by relieving
the pressure il an extreme case
of internal pressure should ex-
ceed that for which the cooling
system is designed, The vacuum

Figure &0=126—Pressure Type Rodiator
Cap Installation

valve is held against its seal by
a light spring which permits
opening of the valve to relieve
vacuum created in the system
when it cools off and which other-
wise mighl cause the radiator to
collapse,

The coolant iz eirculated 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 shafl,
In this manner both the fan and
pump are belt driven by a crank-
ghaft driven pulley mounted for-
ward of the harmonie balancer,

The pump shafl is supported on
two single row ball bearings
pressed on the shaft and shrunk
fit in the aluminum water pump
cover. The bearings are per-
manently lubricated during manu-
fature and sealed to prevent loss
of lubricant and entry of dirt.

The pump s sealed against cool-
ant leakage by a packless non-
adjustable seal assembly mounted
in the pump cover in position to
bear againsl the impeller hub,
See Figure 60-127,

The inlet pipe cast on the pump
cover feeds inlo the passage
formed by the cover and the front
face of the impeller, which is
mounted on the bearing shaft with
the vanes facing rearward. Cool-
ant flows through the inlet pas-
sage to the low pressure area ai
the center, where il then flows
rearward through three holes in
the impeller. Vanes on the ro-
tating impeller cause the eoolant
to flow radially outward into two
discharge passages cast in the
timing chain cover, and these
passages deliver an equal guantity

of coolant to each cylinder bank

water jucket.

SHAFT AMD

HUB

SEAL ASSEMBLY

CERAMIC SEAL

40127

Figure &0-127—Water Pump Cover Assembly
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Figure &0-128~Coolont Flew (300 Cu, In: Engine)

Cylinder water jackets extend
down below the lower limits of
piston ring: travel and the coolant
completely surrounds each cylin-
der barre! to provide uniform
coaling.

The coolant leaves the cylinder
heads through a water manifold
that provides a common connec-
tion between both heads and the
radiator, The water manifold also
houses the ““pellet’’ type radiator
thermostat and provides the by-
pass passage through which cool-
ant returns to the water pump for
recirculation whenever the ther-
mostat valve closes to block
circulation through the radiator.
This thermostatically operated
by-pass type of water tempera-
ture contral permits the engine to
reach its normal pperating tem-
perature quickly. The thermostal
valve opens at 180 degrees F.

DIVISION III

SERVICE
PROCEDURES

&1-1 CYLINDER HEADS, VALVES,
AND LIFTERS

a. Cylinder Head Removal

1. Drain the radiator and cylindery
bloek.

2. Remove air c¢leaner and
silencer, then disconnect all pipes
and hoses from carburetor and
intake manifold.

3. Remove coil, remove throttle
return spring.

4. Remove intake manifold and
carburetor as an assembly, Re-
move manifold gaskets,

5. When removing RIGHT cylin-
der head; (1} remove oil gauge
rod, (2) disconnect automatie
transmission filler pipe bracket
from head, {3) remove penerator
mounting bracket, (4) remove
air conditioning compressor, if
preésent.

6. When removing LEFT cylinder
head: (1) remove power steering
gear pump with mounting bracket
if present, and move it oul of the
way with hoses attached,

T. Disconnect wires from spark
plugs.

B. Discommect water manifold
from both cylinder heads and
disconnect exhaust manifold from
head to be removed.

9. With air hose and cloths, clean
dirt off eylinder head and adjacent
ared to avoid getting dirt into
engineé, It is extremely impartant
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Figure &0-129—Exhoust Manifald
Installotion

to avold getting dirt into the

hydraulic valve lifters.

10. Remove rocker arm cover
and remove rocker arm and shaft
assembly from cylinder head,
Lift out push rods.

NOTE: Due to the close clear-
ances in the engingé compari-
ment it is necessary to leave
some of the bolts and push rods
in the head during removal,
The push rods should be pulled
up and taped in position while
cylinder head is being removed.
These same parts must be in
the head during instillation.

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

12, With cylinder head on bench,
remaove all spark plugs for ¢lean-
ing and to avoid damage during
work on the head,

b. Cylinder Head Installotion

1. Wipe off engine block gasket
surface and be certain no foreign
material has fallen in the eylinder
bores, boll holes, or in the valve
lifter area. It is good practice to
clean out bolt holes with an air
hose.

2, Install new head gasket on
eylinder block. Dowels in the

bloek will hold the gasket in
position, Always handle gaskets
carefully to avoid kinking or dam-
age to the surface treatment of
the gasket. Do not use any type
of sealing material on head
gaskets, The paskets are coated
with a special lacquer to provide
a good seal, once the parts have
warmed up,

3. Assemble exhaust manifold to
eylinder head with bolts and lock-
ing plates as shown in Figure

60-128, Torque bolts to 10-15
Ih, i,
NOTE: Automatic transmis-

gion filler tube bracket fastens
to rear ball, right side,

4. Clean gasket surface of cylin-
der head and carefully set in
place on the engine block dowel
pins.

5. Clean and lubricate the head
bolts with “‘Perfect Seal' sealing
compound, Install bolts as shown
in Figure 60-130.

6. Tighten the head bolts a little
at a time about three times
around in the sequence shown in
Figure IED-IED. Give bolts a final
torque 'in the same sequence.
Torque to 65-80 1b. ft.

NOTE: Damage to the eylinder
block threads can result if
bolts are not lubricated with
tperfect Seal' prior to instal-
lation or if bolis are tightened
excessively., Use an accurate
torque wrench when installing
head bolts. Uneven tightening

Figure 60-130—Cylinder Head Bolt
Tightening Sequence

Flgure 60~131—Rocker Amm Shafl
End View

of the cylinder head bolts can
distort the cylinder bores,
causing compression loss and
excessive oll consumption,

T, Wipe bases of rocker arm
shaft brackets and bosses on
cylinder head with a clean cloth.

B, Check notch on one end of
rocker arm shaft. Be sure it is
positioned as shown in Figure
BO-131.

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

10. Draw down the rocker arm
and shaft assembly by tightening
the bracket bolts a little at a
time. Use a reliable torque
wrendch to tordque the bracket bolts
to 30 lb, ft. Do not overtighten,

11, Install rocker arm cover and
gasket,

12, Connect spark plug wires and
place in position on brackets on
rocker arm cover,

13, Install intake mantfold gas-
kets so pointed end of each gasket
is “IN" loward center of engine,

14, After installation is com-
pleted and engine has: been
warmed up to operating tempera-
ture, recheck cylinder head bolts
for 65-80 b, ft. torgue.
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Figure &0-132—Removing Valve in
Halding Fixture J-5251

¢. Reconditioning Volves and Guides

I. Place cylinder head on Holding
Fixture J-5251 with valve springs
straight up. Compress wvalve
springs with fixture lever and
remove the spring cap keys, then
remove the springs and caps. See
Figure 60- 132,

2. Carefully roll cylinder head
away [rom holding fixture until
one edge rests on bench, Remove
valve seals from intake valves,
Seals musl be discarded, then re-
move wvalves. Place valves in a
stick with numbered holes to keep
them in order for reinstallation
in original positions.

3. Serape all carbon from com-
bustion chambers, piston heads,
and valves, Clean all carbon and
mum deposits Irom valve guide
bores., When using scrapers or
wire brushes for removing car-
bon, avoid seratching valve seats
and valve faces.

4. Inspect valve faces and seats
for pits, purned spots or other
evidences of poor seating, 1If a
valve hesd must be ground until
the guler edge is sharp in order
to true up the face, discard the
vialve because the sharp edge will
run too hot.

DRIVE OLD GUIDE OUT
FROM COMBUSTION
CHAMBER SIDE

DRIVE NEW GUIDE IN
FROM TOP SIDE OF HEAD

Figure 80-133—FRemoving and lnstalling Valve Guide

5. Check fit of valve stems in
guides, If clearance is excessive
replace the guides as follows:

(1) Remove center crossbar from
Holding Fixture J-5251, place
cylinder head in fixture so that
inlet port side rests against the
fixture lower bar, then drive
guides out from combusiion
chamber side using Driver J-2R9,

(b) Place cylinder head on holding
fixture with valve cover swds
straight up, remove cover gasket
and clean gasket surface of head,

(e} Place Valve Guide Aligner
J-5240-2 over guide hole in head,
insert the valve gulde etther end
down, and use Installer J-5240-1
and hammer to drive guide down
into head until the shoulder on the
installer contacts top of iligner,
See Figure 60-133. Repeat for
2ach guide,

(d) Use Valve Gulde Reamer
J-126-3 to finish ream inlet
and exhaust puides. Replacemenl
guides are nol finish reamed 1o
size.

6. Reface wvalves and true up
valve seats to 45 degrees, Cul-
ting a valve seatl results in lower-
ing the valve spring pressure and
increases the width of the seat.
The nominal width of a valve seat
i 3/64" to 5/64" (1/16" average).
If valve seat is over 5/64" after
truing up, it should be narrowed
to specified width by using the
proper 20 degree and T0 degree
cutters,

Improper hydraulic wvalve lifter
operation may result if valve and
seat have been refinished encugh
to allow the end of valve stem to
raise approximately 050" above
normal position. In this case it
will be necessary to grind off end
of valve stem or replace parts,
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The normal height of the wvalve
stem above Lthe valve rocker arm
cover gasket surface of the eylin-
der head is 1,540,

T. Lightly lap wvalves into seats
with fine grinding compound. The
refacing and reseating operations
should leave the refinished sur-
faces smooth and true so that a
minimum of lapping is required.
Excessive lapping will groove the
valve face and a grooved valve
will not seat tightly when hot,

8. Test valves for concentricity
with seats and for tight seating.
Valves usually are tested by
lightly eoating the valve face with
prussian blue and turning the
valve against ite seaf. This indi-
c¢ates whether the seat is con-
centric with the wvalve guide but
does hot prove that valve face Is
concentric with the valve stem,
or that the valve 1s seating all the
way around. After making this
test, wash all blue from surfaces,
lightly coat wvalve seat with blue
and repeat the test to see whether
a full mark is obtained on the
valve. Both tests are necessary
to prove that a proper seat is
being obtained,

9, Reinstall center crossbhar in
holding fixture, install valves in
guides,

10, Install valve sedls,

a. A wvalve sgeal installation cap
iz provided to protect the valve
seal inserts from the sharp edges
of the valve stem. Place the cap
on the end of valve stem and
lubricate cap. If the cap extends
more than 1/16" below the lower
groove on the valve stem, remove
cap and cut off the excess length.

L. Start wvalve seal carefully on
cap, Hold thumbs against the
white seal insert to avoid dis-
lodging insert and push seal down
slowly until jacket of valve seal
conmtaets top of valve guide,

¢, Now pull valve seal down on
guide as far as it will go by pull-
ing down on the retaining ring

with two small serewdrivers, each
spaced approximately 90° from
gap in the ring.

11. Remove installation cap and
reingtall valve springs, cap and
cap retiiner, using same equip-
ment used for removal, Install
valve spring with closely wound
coil toward the eylinder head,

d. Valve Lifter Service

1. Refer to procedure outlined
under *“Cylinder Head Removal
(par, 61-1 subpar. a, Steps 1-12)
for lifter removal.

2. Place lifters in a wooden block
having mumbered holes or use
other suitable method of identi-
fying them according to original
position in engine.

a. If less than a full set of lifters
is being removed, immediately
disasgemble and Inspect one or
two for presence of dirt or
varnish, [f lifters contain dirt
or varnish it is advisable to re-
move all lifters (or cleaning and
inspection otherwise It will be
satisfactory to service only those
lifters that are not operating
properly.

3. Examine the cam contact sur-
face at lower end of each lifter
body, 1f this surface is exces-
sively worn, galled, or otherwise
damaged discard the lifter as-
sembly. In this case also examine
the mating camshaft lobe for ex-
cegsive wear or damage,

4. Disassemble each valve lifter

by uszing a push rod to hold down

the push rod seat while removing
the plunger retainer f{rom the

lifter body, using Retainer Re-
mover J-5238. See Figure
B0-134. View A. Remove push

rod seat and plunger from lifter
hody.

5 M a plunger sticks in Ufter
body plice lifter in large end of
Plunger Remover J-4180-A, with
plunger inward, While holding
lifter with thumb, rap the open

Figure 80-134—Removing end Installing
Plunger Retainer

end of remover against a block
of wood with just enough [orce to
jar the plunger from body. See
Figure 60-135,

6. Drain oil out of body into &
waste ecan and then remove the
ball, retainer and spring. A
stramner placed over waste can
will prevent dropping these parts
into can.

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

The body and plunger are gelec-
tively fifted fo each other and
must not be interchanged with
parts of other lifters. Keeping

all parts of the lifter together
until cleaned and inspected will

Figure &0=135=Removing Stuck Plunger
with J-4160-4
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ald in diagnosing cause of im-
proper aperation,

8. Rinse the tray full ol lifter
parts In a pan of kerosene Lo re-
move as much oll as possible.
This will reduce contamination of
the cleaning solvent and extend its
effective life,

9, 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, .

10, After the varnish has dis-
solved or has softened sufficiently
to permit removal by ‘wiping,
ratge the tray and allow tray and
parts to drain so that solvent will
be saved.

11. Rinse the tray of parts in the
pan of kerosene to cut the solvent
and avoid injury to hands.

12. 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 hody with a hard wiping action
to remove any varnish deposits,
Ringe the parts in the kerosene
using Cleaning Brush J-5088 in
the bore of lifter body.

NOTE: To insure absolute
cleanliness of a reconditioned
lifter assembly, it is advisable
to inspect and assemble each
lifter before cleaning the next
lifter,

13, The followlng list outlines the
inspection of lifter parts. An in-
inspection should be made at this
point to determine whether or not
a lifter is in need of replacement.

a. Lifter Body. Inspect inner
and outer suriaces 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 to permit oil leakage
from lower chamber. The promi-
ment  wear pattern just above

lower end of body should not be
congidered a defect unless it is
definitely grooved or scored; it is
caused by side thrust of cam
against body while the lifter Is
moving wvertically in its guide,

Inspect the cam contact surface
on lower end of lifter body. Re-
place the lifter assembly if this
surface 1s excessively worn,
galled or otherwise damaped, A
lifter body that has been rotating
will have a round wear paltern
and a non-rotating lifter body will
have a square wear pattern with
a very slight depression near the
center. Either condition is nor-
mal and such bodies may be ¢on-
tinued in use il the surface is free
of defects. See Figure 60-134.

b. Lifter Plunger. Using a mag-
nifying glass, inspect the check
ball seat [or defects. Inspect
outer surface of plunger for
marks with a rough, satiny {inish
will cause the plunger to seize
when ot but operate normally
when cool. Defects in check ball
seat or scores or scralches on
outer surface of plunger which
may be fell with a fingernail are
causes for replacing the lifter as-
sembly. This rule does not apply
to the slight edge which may
sometimes be present where the
lower end of plunger extends be-
low the ground inner surface of
the body. This edge is not detri-
mental unless it is sharp or
burred.
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Figure &0-136—Lifter Body Wear
Patterns

A blackened appearince is not
4 defective condition, Sometimes
the discoloration serves to high-
light slight grinder chatter marks
and give the outer surface of
plunger a ridged or Nuted appear-
ance. This condition will naot
cause improper operation, there-
fore it may be disregarded.

¢, Push Rod and Seat. Replace
the push rod seat if the area
where the push rod contacts is
rough or otherwise damaged. Re-
place any push rod having a rough
or damaged ball end.

d. Check Ball. Using a magnify-
ing glass, carefully examine the
check bhall for nicks, imbedded
material or other defects which
would  prevenl proper seating.
Such defects would indicate the
cause of intermittently noisy
lifter operation. Even though no
defects are found it is always ad-
visable to discard the old ball and
use a new onge when reassembling
the lifter,

e¢. Ball Retainer. Replace a re-
tainer which ls cracked or which
has a heavily pounded area be-
tween the two holes. A small
bright spot where the ball
contacts the retainer 1Is the
normal condition,

f. Plunger Spring. Replace the
plunger spring only if it is dis-

tforted or damaged. Exhaustive
tests have shown thal plunger
springs seldom break down in
service.

14. All parts musi be absolulely
clean when a hydraulic lifter is
assembled, Linl and dusl may
adhbere to the parts i they are
blown off or wiped with cloths;
therefore they should be rinsed
in CLEAN kerosene and assem-
bled without drying.

15. Hold plunger in vertical po-
sition with feed hole up, then
rinse and install the check ball,
ball retainer, spring, and body
over the plunger. See parts in
Figure 60-137,
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Figure &§0=137—Hydroullic Valve

16. Rinse push rod seat and
plunger retainer, place these
parts in end of body and depress
with handle of Hemover J-5238
until retainer engages groove in
body. See Figure 60-134, View B,

17. Wrap the lifter in clean paper
or otherwise protect it from dirt
while reconditioning the other
valve liffers, preparatory to test-
ing all lifters for leakdown rate,

Check lifter leakdown rate ac-
cording to subparagraph ¢ below.

18, Make certain that valve lifter
guide holes and adjacent area of
cylinder block are clean, then oil
and install wvalve lifters, Each
lifter must slide freely in its
guide hole; if a lifter is tight in
one guide hole fit it to another
hole.

19. Following the procedure out-
lined in paragraph 61-1, subpara-
graph b, reassemble engine.

e. Testing lifter Leakdown Rate

After a hydraulic lifter has been
¢leaned, inspected, and assem-
bled it must be tested before it
iz installed in an engine. Lifter

Test Fixture J-5005 has been
designed to test the leak-down

Lifter Parts

rate of a Lfter to determine
whether it s within limits
which assure satisfactory lifter
Gperation,

The following procedure must be
carefully followed to obtain an ac-
curate test,

1, Thoroughly clean the cup of
test fixture, install cup on fix-
ture and fill It to within 1/2"
of the top with “"Hydraulic Lifter
Test Fluid,” which s available
through Kent-Moore Organization,
Inc. under K-M number J-5268,

2. Remove rubber washer (used
for large lifters) and install
gage Sleeve J-5180 in the cup;
also install V-8 Gauge Hod Nose
J-5180-15 in the ram.

3. Swing the weight arm up out
of the way, raise the ram and
place the valve lifter (top side up)
in Sleeve J-3180-5. The lifter
must be completely covered by
the fluid during test,

4. Lower the ram o rest in the
lifter push rod seat, then lower
the weight arm to rest on the
raller or ram as shown in Fig-
ure G0-138.

5. Operate the lifier plunger
through its full travel to force all

air out of the lifter by using 2
vignrous pumping action on the
weight arm, Continue the pump-
ing ‘action until considerable re-
sistance is built up in the lifter
and a definite 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 ap-
proximately 10 additional strokes
to malke sure all air is removed
from the lhfter.

MNOTE: If one stroke offers
noticeable weak resistance
during the last 10 pumping
strokes replace the check ball
in lifter and repeat the leakdown
test to this point.

6. Raise weight arm to allow the
lifter plunger to come up fto iis
retainer, then lower the arm fo
rest on the ram roller, As the
pointer starts moving upward
start rotating the [fuid cup by
turnming the handle one revolution
every two seconds. See Figure
60-138.

7. Use a stop watch to check the
time required for the 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 leak-down rate (time be-
tween marks) must be between

ir :::Eﬂ-a“’l

— L

Figure 80-138—Checking Leokdown

fRale



60-112 SERVICE PROCEDURES

400, 401 AND 425 CUBIC INCH V-8B ENGINES

12 and B0 seconds (o Insure
satisfactory lifter performance,
A doubtful lifter should be tested
three or four times. Replace any
lifter which does not test within
the specified limits.

9, After all lifters have been
tested, place the eover over the
test fixture o keep dirt out of
the cup and fluld, The {fluid
should be discarded and the cup
should be thoroughly cleaned
after a few setz of lifters have
been tested.

61-2 REPLACEMENT OF COMMECTING

ROD BEARINGS

A connecting rod bearing consists
of two halves or shells which are
alike and interchangeable in rod
and cap, When the shells are
placed In rod and cap the ends
axtend slightly bevond the parting
surfaces 80 Lhat when rod bolis
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 rod or cap,

I a precision type connecting rod
bearing becomes noisy or is worn
s0 that clearance on crankpin is
excessive, a new bearing of prop-
er size must be selected and in-
stalled since no provision is made
for adjustment. Under no circum-
stances should the connecting rod
or cap be filed to adjust the bear-

ing clearance.

o. lnspection of Conneding Rod Beorings
and Crankpin Journals

After removal of lower crank-
case, disconnect two connecting
rods at a Hme from crankshafl
and inspecl the bearings amd
crankpin journals. While turning
crankshaft it is necessary to tem-
porarily recomnect the rods to
crankshaft to avold possibility of

damaging the journals through
contact with loose rods.

I connecting rod bearings are
chipped or scored they should be
replaced. If bearings are in good
physical condition check for
proper clearance on crankpinsg as
described in subparagraph b,
below,

If crankpin journals are scored
or ridged the crankshaft must be
replaced, or reground for under-
size bearings, to insure satisfac-
tory life of connecting rod
bearings. Slight roughness may
be polished out with fine grit
polishing cloth thoroughly wetted
with engine oil. Burrs may be
honed off with a fine oil stone,

Ilse an outside micrometer to
check crankpins for out-of-round.
If crankpins are more than .0015"
out-of-round, satisfactory life of
new bearings cannot be expected.

b. Checking Clearance and Selecting
Replacemnent Connecting Rod 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-1 (green), which has a
range of .001" to ,003". Plasti-
gage is manufactured by Perfect
Circle Corporation, and (s avail-
able through General Molors
parts warehouses,

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

MNOTE: is soluble

in oil.
2. Place a piece of Plastipage
lengthwise along the bottom cen-
ter of the lower bearing shell
(Figure §0-139, view A), then in-
stall ecap with shell and tighten
bolt nuts to 40-50 lb, ft, torque.

MOTE: The rib on edge of cap
and the conical boss on web of
rod must be toward rear of en-
gine on all rods in right bank

Plastigage

or toward front of engine in
left bank.

3. DO NOT TURN CRANKSHAFT
wilh Plastigage in bearing

4. Remove bearing cap with
bearing shell, the (lattened Plas-
tigage 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 widesi
poeint. The number within Lhe
graduation which most closely
corresponds to the width of Plas-
tipage indicates the bearing
clearance in thousandths of an
inch. See Figure 60-139, View B

6. The desired clearance with a
new bearing 1s .0002" to .0023"
If bearing has been in service it
iz advisable to install a new bear-
ing if Lthe clearance exceeds
003" however, if bearing is in
good condition and is not being
checked because of bearing noise,
it is nol necessary lo replace the
bearing.

T. 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,

MNOTE: Each undersize bearing
shell has a pumber stamped on
outer surface on or near the tang
to indicate amount of undersize,
See Figure 60-140,

B. After the proper size bearing
has been selected, clean off the

SCALE-
PLASTIGAGE

A—5TA B—FLATTENED

Figure &0-139—Checking Bearing
Clearance with Plostigoge
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UNDERSIFE MAKE —

TANG

Figure &0-140—Location of Undersize
Mark on Bearing Shell

Plastigage, oil the bearing thor-
oughly, reinstall cap with bearing
shell and tighten bolt nuts Lo 40-
50 ib. ft. torque. See MOTE in
Step 2.

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

61-3 CRANKSHAFT BEARINGS AND SEALS

a. Replacement of Crankshalt Bearings

A crankshaft bearing consists of
two halves or shells which are
alike and interchangeable in cap
and crankease. The [first four
bearings are Iidentical, bul Lhe
rear bearing i8 longer and flanged
to take crankshaft end thrust
When the ghells are placed in
crankcase and bearing cap the
ends extend slightly bheyond the
parting surfaces so that when cap
bolts are tightened the shells will
be eclamped tightly in place (o
insure positive seating, and to
prevent turning, The ends of
shells must never be filed flush
with parting surface of crankease
or bearing cap,

I a thrust bearing shell is dis-
turbed or replaced il is necessary
to line up the thrust surfaces of
the bearing shell before Lhe cap
bolts are tightened. To do this,
move the crankshaft fore and aft
the limit of ils travel several
times with the bearing cap bolts
finger tight.

Crankshalt bearings are the pre-
cision type which do not require
reaming o size or other [litting:
Shims are nol provided for ad-
justment since worn bearings are
readily replaced with new bear-
ings of proper size, Bearings for
service replacemenl are fur-
nighed in standard size and
undersizes. Under no circum-
stances should crankshall bearing

caps be filed fo adjust for wear

in old bearings.

After removal of lower crank-
case, oil pump and bell housing
cover perform the following re-
moval, inspection and installation
operations on each crankshaft
bearing in turn so that the crank-
shafl will be well supported by
the other bearings.

NOTE: I«f crankshaft has been
removed 1o check straightness
the following procedure 13
suggested,

Rest crankshafl on “veeblocks'
at No. 1 and No., 5 main bearing
journals. Check indicator runnout
al No. 2, 3 and 4 main bearing
jourpals, Total indicator read-
ings al each journal should not
exceed 003",

While checking runout at each
journal note relation of '‘high"
spot (or maximum eccentricity)
on each journal to the others.
‘“High'' spot on all journals
should come at the same angular
location, If ‘‘high'' spats do not
come al nearly the same angular
location, ecrankshafi has a
“erook' or “dogleg™ In it and ls
unsatisfactory for service.

1. Since any service condition
which alfecls the crankshaft bear-

ings may also affecl the connect-
ing rod bearings, it is advisable
lo inspect connecting rod bearings
first, If crankpins are worn to
the extenlt thal crankshafi should
be replaced or reground  replace-
ment of crankshaft bearings only
will not be satisfactory.

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
bearings. Slighl roughness may
be polished oul with fine grit
polishing cloth, thoroughly welted
with engine ofl, and burrs may
be honed off with a fine stona.

3. I condition of lower bearing
shell and crankshafl journal is
satisfactory, check the bearing
clearance with Plastigage as de-
seribed for connecting rod bear-
ings In paragraph 61-2,

4., When checking a crankshafi
bearing with Plastigage, turn
crankshaft so that oil hole s up
to avoid dripping of nil on Plasti-
gage, Place paper shims in lower
halves of adjacent bearings and
tighten cap bolts to take the
weight of crankshafi off the lower
shell of bearing being checked.

NOTE: Arrow on cap must
polnt to front of engine.

5 If bearing clearance exceeds
(0036, It is advisable to install
4 new bearing: however, if bear-
ing is in good condition and is
not being checked because of
bearing noise, 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 Re-
mover and Installer J-8080 in oil
hole In crankshaft, then slowly
turning crankshaft so thal the ool
rotates the shell out of place by
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Figure &0-141—Removing and Installing
Crankshoft Bearing Upper Shell

pushing pgainst the end with-
out the tang. See Figure 60-141.

CAUTION: When turning crank-
shaft with rear bearing cap re-
moved hold oil seal to prevent
it from rotating oul of position
in erankcase,

B, The crankshafl journal camnot
be measured with an outside mi-
crometer when shafl Is in place;
however, when upper bearlng
shell is removed the journal may
be checked for out-of-round by
using a special crankshaft caliper
and inside micrometer. The eali-
per should not be applied to
journal in line with the oil hole

I erankshaft journal is more than
0015" out-of-round, the crank-
shafl should be replaced since the
full mileage cannot be expected
from bearings used with an
excessively ocul-af-round
crankshaft.

§. Belore installation of bearing
shells make sure that crankshaft
journal and the bearing seats in
crankcase and cap are thoroughly
cleaned,

10. Coat 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 15 rotated into place,

11. Rotate bearing shell into
plage as far as possible by hand,
then Insert Installer J-8080 ip
crankshaft oil hole and rotate
crankshaft to push shell into
place,

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

12. Place lower bearing shell in
bearing cap, then check clear-
ance with Plastigaze as previous-
ly described

13, The described clearance with
a new bearing is .0005" to 0025,
H this clearance cannot be ob-
tained with a standard size bear-
ing, inserl an undersize bearing
and check again with Plastigage,

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

14, When the proper size bearing
has been selected, clean out all
Plastigage, oil the lower shell
and reinstall bearing cap. Tighten
cap bolts to B0-110 b, ft, The
crankshaft should turn freely al
flywheel rim; however, a wery
slight drag 15 permissable if an
undersize bearing is used.

15. if a thrust bearing shell is
disturbed or replaced il is nec-
essary to line up the thrust sur-
faces of the bearing shell before
the c¢ap bolts are tightened. To
do this, move the crankshafl fore
and aft the limit of its travel
several times with the thrust
bearing cap bolts finger tght.

16. After bearing is installed and
tested, loosen all bearing cap
balts 1/2 turn and continue with
other bearings. When bearings
have been  Installed and lested,
tighten all bearing cap bolls to
B0-110 1b, ft, torque,

b. Installation of Rear Bearing Qil Seals

Braided fabric seals are pressed
into grooves formed in crankcase
and rear bearing cap to rear of
the oil collecting groove, to seal
against leakage of oil around the
crankshaft,

Neoprene composition seils are
placed in grooves in the sides of
bearing cap to seal against leak-
age in the joints between cap and
erankease, The neoprene com-
position swells in the presence
of oil and heat. The seals are
undersize when mnewly installed
and may even leak for a short
time until the seals have had
time to swell and seal the open-
ing. See Flgure 60-142.

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, Re-
move old seal and place new seal
in groove with both snds project-
Ing above parting surface of eap.
Force seal into groove by rubbing
down wilh hammer handle or
smooth stick until seal projects
above the groove not more than
1/16", Cut ends off {lush with
surface of cap, using sharp knife
or razor blade, See Figure
G0-142,

CAUTION: The engine must be
operated at slow speed when
first started after new braifded
seal 1s installed,

The neoprene composition seals
are slightly longer than the
grooves in the bearing cap. The

eap in crankease, lightly lubricate
the seals and install in bearing
cap with upper end protruding
approximately 1/16. After cap
is installed, force seals up into
the cap with a blunt instrument
to be sure of a seal at Lhe upper

Cut EMDSGF faped
SEAL UOUART & FILISH |

Mo sl
IR C]
EEAEMG
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COMPOSITION) il

Figure &0-142—Rear Bearing Oil Seals



400, 401 AND 425 CUBIC INCH V-8 ENGINES

SERVICE PROCEDURES 60-115

parting line between the cap and
case,

&1-4 PISTON, RINGS, AND
CONNECTING RODS

o. Replacement, Disassembly, and
Inspection of Piston and Red
Assemblies

1. Remove cylinder heads (par.
61-1, a}, lower crankcase and ail
and vacuum pump.

2, Examine the e¢ylinder bores
above the ring travel [ bores
are worn so that a shoulder or
ridge exists at this poinl, re-
move ridges with a ridge reamer

Lo avoid damaging rings or crack-
ing ring lands in pistons during

removal.

3. Use a silver pencil or quick
drying paint to mark the cylinder
number on all pistons, connecting
rods and caps. Starting at front
end of c¢rankcase, the cylinders
in righl hand bank are mumbered
1, 3, 5 7 and in left bank are
numbered 2, 4, 6, B.

4, With No. 1 crankpin straight
down, remove the cap wilh bear-
ing shell from No, 1 connecting
rod, then install the short Con-
necting Rod Bolt Guide J-5239-1
on the lower connecting rod
bolt, and install the En_g Guide
J-5239-2 on the opposite bolt,
above crankpin. Turn guides down
to hold the bearing upper shell in
place, See Figure 60- 143,

5. Use the long guide to push the

Figure &0-143—Coannecting Red Boll
Guldes Intalled

piston and rod assembly oul of
the ¢vlinder, then remove guides
and reinstall cap with bearing
shell on rod.

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

7. Remove compression rings.
Then remove oil ring by removing
the {wo rails, spacer, and ex-
pander which are separate pieces
In each piston third groove, See
Figure 60-140

8. Place piston and rod assembly
in press. Using Piston Support
J-6047-17 (with full radial face
up) under the piston, place Drive
Pin J-6047-4 inupper end of pis-
ton pin and press pin from rod
and piston. Guide Pin J-6047-16
is nol used during pin removal,

9a. Inspect ecyliler walls for
scoring, roughness, or ridges
which indicale excessive wear,
Check cylinder bores for taper
and out-of-round with an accurate
eylinder gauge at top, middle, and
bottom of bore, both parallel and
abt right angles to centerline of
engine; The diameter of cylinder
bore at any point may be meas-
ured with an inside micrometer,
or ‘Telescope Gauge and meas-
uring across the gauge contact
points with outside micrometer.

b. I a cylinder bore is moder-
ately rough or slightly scored but
is not out-of-round or tapered,
it usually is possible to remedy
the condition by honing the bore
fo fit a standard service plston,
since -standard service pistons
are of high limit diameters. U
¢ylinder bore is very rough or
deeply scored, however, It may
be necessary (o rebore the cyl-
Inder and fil an oversize piston
in order lo insure salisfactory
results,

¢. If cylinder bore is tapered
005" or more, or is out-of- round
003" or more, it 18 advisable to
rebore for the smallest possible
oversize pistons and rings.

10. Clean e¢arbon from piston
surfaces and under side of piston
heads. Clean carbon from ring
grooves with suitable tool and
remove any gum Or varnish
from piston skirts with suitable
solvent.

11, Carefully examine pistons [or
rough or scored bearing surfaces,
cracks In skirt or head, cracked
or broken ring lands, chipping or
uneven wear which would cause
rings to seat improperly or
have excessive clearance In ring
grooves, Damaged or [aully
pistons should be replaced.

The pistons are ecam ground,
which means that the diameter at
a vright angle to piston pin is
greater than the diameter parallel
to piston pin, When a piston is
checked for size it must be meas-
ured with 2 micrometer applied
to skirt al points exactly 90 de-
grees to piston pin. See Figure
G0-144, Moasurements should be
made at lop and botlom ends of
skirt; the diameter &l top end
will normally be wvery slightly
less than at bottom end after a
piston has been in service [n an
engine.

12. Inspect bearing surfaces of
piston pins and check for wear by
measuring worn and unworn sur-
faces with micrometers. Rough
or worn pins should be replaced.
Test fit of piston pins in piston
bosses. Sometimes pins will be
found light due to gum or varnish
deposits. This may be corrected
by removing the deposilt with a
sultable solvent

If piston bosses are worn out of
round or oversize, the pistonand
pin assembly musl be replaced.
Oversize pins are nol practical
with the pressed pin and rodis-
semblies. Piston pins must Lt
pistons with an easy finger push
fit at 70°F. (,00005"-.0001").

Examine all piston rings for
scores, chips;, or cracks, and for
tension as compared with new
rings. Place all compressicn
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rings in cylinder bores al lower
end of ring travel and check gaps,
which are normally .010" to
D20", I gaps are excessive il
indicates that rings have worn
considerably and should be
replaced.

b. Reboring Cylinders and
Fitting New Pistans

If one or more cylinder bores
are rough, scored, or worn be-
yond limits prescribed under In-
spection of Cylinder Bores
{subpar. a), It will be necessary
to smogth or true up such bores
Lo fit new pistons.

I relatively few bores require
correction it will not be neces-
sary to rebore all eylinders to
the same oversize in order to
maintain engine balance, since all
over-size service pistons are
held to the same weighls as
standard size pistons, If condi-
tions justify replacement of all
pistons, however, all new pistons
should be the same nominal size.

Standard size service pistons are
high limil or maximum diameter;
therefore, they can usually be
used with a slight amount of
honing to correct slight scoring
or excessive clearances in en-
gines having relatively low mile-
age. Service pistons are also
furnished in 005", .010", 020"
and 030" oversizes. All service
pistons are diamond bored and
selectively fitted with piztons
pins; pistons are not furnished
without pins,

MEASLIRE
AT TOR §
aoias BOTTONM |

Figure 80=|44—Maosuring Piston with
Micromeler

Mo attempt should be made to cut
down oversize pistons to fit cyl=
inder bores as thizs will destroy
the surface freatment and allect
the weight The smallest possible
oversize service pistons should
be used and the cylinder bores
should be honed to size for proper
clearances.

Before the honing or reboring
operation is started, measure all
new plstons with micrometer
contacting al points exactly 90
degrees Lo piston pin (Figure
60-144) then select the smallest
piston for the [irst fitting. The
slight variation usually found be-
tween pistons in-a sel may pro-
vide for correction in case the
first piston 1is fitted too free.

If wear at top of cylinder does
not exceed 005" on the dlameter
ar exceed 003" out-of-round,
honing is recommended for trulng
the bore. If wear or oul-of-round
exceeds these limits, the bore
should be trued up with a boring
bar of the [y cutter type, then
finish honed.

When reboring cylinders, all
crankshaft bearing caps must be
in place and tightened to proper
torque to avoid distortion of bores
in final assembly, Always be sure
the crankshaft 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
honing to give the required clear-
ance specified below.

When honing cylinders use ¢lean
sharp stones of proper grade
for the amount of metal to be
removed, in accordance with in-
structions of the hone manu-
facturer. [ull or dirty stones
cut unevenly and generate exces-
give heat. When using Coarse or
medium grade stones use care to
leave sufficient metal so that all
stone marks may be removed with
the fine stones used for finish-
ing to provide proper clearance,

When finish honing, pass the hone
through the entire length of cyl-
inder al the rate of approximately
60 cycles per minute. This should
produce the desired 45 degree
c¢ross hateh pattern on cylinder
walls which will insure maxi-
mum ring life and minimum oil
consumption.

It is of the greatest importance
that refinished cylinder bores are
trued up to have not over .0005"
out-of-round or taper. Each bore
must be final honed to remaove all
stone or cutter marks and pro-
vide a smooth surface. During
final honing, each piston must be
fitted individually to the bore in
which it will be installed and
should be marked lo insure cor-
rect installation.

After final honing and before the
piston is checked [or {it, each
eylinder bore must be thoroughly
washed to remove all traces of
abrasive and then dried thor-
oughly. The dry bore should then
be brushed clean with a power-
driven fibre brush, If all traces
of abrasive are notl removed,
rapid wear of new pistons and
rings will result.

Pistons must be fitted wilh the
use of accurate micrometers ca-
pable of reading to one ten thou-
sandths of an inch.

A satisfactory method of fitting
pistons 1s as follows:

R

Figurs &0-145—Lking Telescope Gauge
in Cylinder Bare
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Figure &0-146—Meosuring Telescope
Gauge

1, Expand a lelescope gauge (o
fit the eylinder bore al right
angles to the piston pin and be-
tween 1-1/2" and 2" from the top
of the bore. See Figure 60-145,

2. Measure Lhe telescope gauge.
See Fipure 60-146,

3. Measure the piston to be in-
stalled. See Figure 60-144. The
piston must be measured at right
angles to the piston pin below the
oil ring groove.

4. The tolerance of piston clear-
ance is 001" to ,0016",

NOTE: Both block and piston
musl be al very nearly the
same temperature when meas-
urements are taken or errors
due to expansion will occour, A
difference of 10°F between
parts 1s sufficient to produce a
variation of 0005,

¢. Filing New Piston Rings

When new piston rings are in-
stalled withoul reboring cylin-
ders, the glazed cylinder walls
should be slightly dulled, but
without inereasing the bore diam-
eter, by means of lhe {inest grade
of stones in a cylinder hone,

New piston rings musl be checked
for clearance in piston grooves
and for gap In cylinder bores;
however, the flexible oil rings
are not checked for gap. The cyl-
inder bores amd piston grooves

must be clean, dry and free of
carbon and burrs,

With rings installed, check clear-
ance in grooves by inserting
feeler gages between each ring
and its lower land because any
wear that oceurs forms a step
at immer portion of the lower land,
If the piston grooves have worn
to the extent thal relatively high
steps exist on lhe lower lands,
the piston should be replaced be-
cause the steps will interfere with
the operation of new rings and the
ring clearances will be excessive.
Piston rings are not furnished in
oversize widths to compensate for
ring groove wear.

When [itting new rings to new
pistons the side clearance of the
compression rings should he
003" to 005" and side clearance
of the ojl ring should be 0035"
to 0085,

To check the gap of compression
rings, place the ring in the cyl-
inder in which it will be used,
square It in the bore by tapping
with the lower end of a piston,
then measure the gap with [eeler
gauges. Piston rings should not
have less than .015" gap when
placed in cylinder bores. If gap
is less than 015", file the ends
of rings carefully with a smooth
file to obtain proper gap.

d. Assembly ond Installotion of Piston
ond Connecling Rod Assemblies

NOTE: Connecting rods may
be sprumg out of alignment in
shipping or handling; therefore,
they must be checked before
pistons and pins are installed.

Check bend and twisl on an ac-
curate rod aligning fixture using
Guide Pin J-8047-16 (from wrisi
pin press) in place of wrisl pin.
Press V-block firmly and evenly
against guide pin to preveni cock-
ing pin in eye of rod which may
be up to .002" larger diameter
than pin

1. To assemble piston, pin, and
rod, first place Piston Pin Spacer
J-6047-21 and Piston Support
J-6047-18 in base plate of press,
Use the piston support with the
full radial face upward,

2. Place rod in piston, with oil
apurt notch on same side as valve
depressions in piston dome, lub-
ricate piston pin and inside diam-
eter of pin holes with Lubriplate.
Insert pin into piston boss, push-
ing pin through to move rod over
against oppostite pin boss

3. Place small end of Drive Pin
J-6047-4 1n hole in upper (pro-
truding) end of piston pin and po-
sition the assembly in the press.

4, Make certain that all unils are
in alignment, then apply pres-
sure and forece pin through rod
until Guide Pin J-6047-18 stops
downward travel.

5. Release pressure and remove
piston and rod assembly from
press. Rotate piston on pin to
check on [it between piston and

pin.

6. Install piston rings as shown
in Figure 60-147,

a Second compression ring -
when installed, the bevel on the
LD. of the ring is facing up, as
is the manufacturer's identifica-
tion mark (0O, "DOT'" or
IITDP'JJI

b. Top compression ring - when
installed, the bevel on the LD. of
the ring is facing down with the
manufacturer’s identification
mark ‘-lul‘ll H’mTII or IlTDP”}
facing up.

¢, 0Oil ring - can be installed with
either rail facing up.

d, Ring gaps - all three ring gaps
must be 90° apart. See Figure
60-147.

NOTE: To make certain ex-
pander ring does not overlap on
425 cu. in. engines a orange and
green mark will be wvisible on
ring., See Figure 148,
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0il ring gap 90° from

compression ring gaps
and on camshalt side |
of piston

Compression ring gap
in line with centerline”
of piston pin

Compression ring gap
in line with centerline
of piston pin

TOP VIEW OF PISTON

Top Second
Compression Compression
ring gap ring gap

Piston pin Oil ring gap
Oil spurt hole facing inboard

Figure 60-147—Piston Ring Gop Posltiening
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Figure 40-148—425 Cu, In. Engine
Piston Rings

NOTE: The raiis and spacer
of the oil ring are lightly held
together with an 01l soluble ce-
ment for the 401 cu, in. engine,
If parts have separated they
may be instilled as individual
pieces.

MNOTE: On 425 cu. in engines
install chrome compression in
top land of piston Install plain
ring backed up with an expander
in the second land of piston,

T. Make sure that cylinder bores,
pistons, connecting rod bearings
and crankshaft journals are ab-
solutely clean, then coat all bear-
ing surfaces with engine oil

8.. Before installation of a piston
and rod assembly in its cylinder
bore, turn crankshaft to place Lthe
crankpin straight down.

9. Remove cap, and with bearing
upper shell seated in connecting
rod, i1nstall the long Guide
J-5239-2 on boll which is on same
side of rod as the oil spurt notch
in the bearing parting surface,
Install shorl Guide J-5239-1 on
the other connecting rod bolt,

These guides hold the upper bear-
ing shell in place and protect the
crankpin journal from damage
during installation of connecting
rod and piston assembly,

10, Make sure that gap in oil
rails are on same side as valve
depressions in piston head so that

gap will be on high side of cylin-
der bore, turn compression rings
s0 that paps are not in line, then
compress all rings with wrap-
argund type ring COmpressor.

11, Insert piston and rod assem-
bly into its cylinder bore with the
long guide pin placed above the
crankpin. Push the assembly
down until the rod bearing seals
on erankpin. See Figure 60-143,

12, Select new connecting rod
bearing, i necessary, as de-
seribed in paragraph 61-3.
Otherwise, install cap with bear-
ing lower shell on rod and tighten
bolt nuts to 30-40 1b, ft. torque.

13. Install all other piston and
rod  assemblies in the same
manner,

When parts are properly in-
stalled, the wvalve c¢learance de-
pressions in all piston heads and
the oil spurt notches in all con-
necting rods will be toward the
camshaft. The rib on edge of rod
cap will be on same side as the
conical boss on web of rod, and
these marks will be toward the
other connecting rod on the same
erankpin

14. Check end clearance between
connecting rods on each crankpin
using feeler gauges. Clearance
should be .005"-,012",

15 Install cylinder heads (par
61-1, b) oil pump (par. 62-1) and
oil pan.

IMPORTANT: After installa-

tion of new pistons and rings,
care should be used in starting

< '
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Figure &0-149—401 Cu. In. Engine
Piston Rings

the engine and in running it for
the first hour. Avoid high
gpoeds unti] the parts have had
a reasonable amount of break-
in so that scuffing will not
occur.,

61-5 CAMSHAFT AND TIMING CHAIN

a. Timing Chain Cover Removal

1. Drain engine cooling System,
then remove radiator core,
shroud (if so equipped), fan bell,
fan and pulley, and crankshaft
balancer.

2, Remove all bolts that attach
the timing chain cover and the
water manifold o the upper and
lower crankease and the cylinder
heads. Do nol remove five bolts
attaching water pump o chain
cover. Remove cover and mani-
fold, using care to avoid damaging
lower crankcase (oil pan) gasket.

3. Remove oil slinger from
crankshaft and remove the bolt,
lockwasher and plain washer that
attaches the fuel pump operating
ececentric and the camshaft
sprocket to front end of camshaft.

4, If there has been doubt about
the valve timing, turn crankshaft

Figure 40-150<Timing Choln and
Sprockets Propetly [nstalled
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until the camshafl sprockel key-
way is straight down toward the
crankshaft and the 0" timing
marks on bolh sprockeis are
toward each other and in line with
shaft centers. See Fipure 60-150.

5. Using two large screwdrivers,
alternately work the camshaft and
crankshaft sprockets outward
until the camshaft sprockel is
free of camshaft. Remove this
sprocket and timing chain, then
remove other sprocket f[rom
crankshaft,

6. Thoroughly clean all sludge
from timing chain cover and fronl
face of crankcase. Inspecl crank-
shaft oil seal in chain cover and
replace if worn (subpar. e,
below).

b. Timing Choin Cover Replocement

1. To install timing chain, turn
crankshafl until Nos, 1 and 4 pis-
tons are on top dead center. Turn
camshaft so that the sprocket key
points straight down toward
crankshaft, See Figure B0-150,

2, Place timing chain over the
camshafl and crankshaft sprock-
ets so that the “0" marks
stamped on front faces of sprock-
ets are nearesl each other and
aligned between the sprockel
lubs, Install sprockets with chain
on the two shafts, See Figure
60-150.

3, I fuel pump operaling eccen-
tric is detached from camshaft
sprocket, install it so that the
keyway fits over key in camshaft,
then install plain washer, lock-
wisher and bolt to hold eccentric
and sprockel to camshaft.

4. Install oil slinger on crank-
ghaft with concave side outward
then reinstall all parts by revers-
ing he procedure for removal

t. Cronkshaft Oil Seal Replocement

1. With timing chain cover on
bench, remove the braided fabric

I 3Rt =\ 1 - A by
A SATAG A L aChad A e Baseman

Figure &0-151—Installing Cramkshaft
Oil Seal

packing with a screwdriver and
thien tap the pressed steel shedder
oul of the cover.

2. Work new packing into the
shedder, then drive shedder into
recess in timing chain cover,
using Installer J-5250-1. See
Figure 60-151, View A,

J. Push Packing Expander
J-5250-2 through the seal to ex-
pand the packing into place and
size the opening for the crank-
shaft. See Figure 60-151, View B,
Apply a light coal of vaseline (o
the packing.

d. Camsholt Replacement

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

2. Remove timing chain cover,
timing chain and sprocket sub-
paragraph a above.

3. Remove distributor,

4 Slide camshafl forward oul of
bearing bores carefully (o avoid
marring the bearing surfaces,

5. Replace camshaft by reversing
removal procedure, taking par-
ticular care to avold damage to
the camshaft bearings.

¢. Comshalt Bearings

MOTE: The five steel-backed
babbiti-lined camshaft bearings

are pressed lnto the crankcase.
Going from front lo rear, each
bearing i= bored .030" smaller
than the preceding bearing, and
each camshafl Journal is
correspondingly reduced in
diameter,

The camshaft bearings must be
line reamed to size after being
pressed into the erankecase. Since
this operation requires special
reaming eqguipment the original
bearings should be retained
unless severely damaged. Slightly
scored camshaft bearings will be
satisfactory if the surface of
camshafl journals are polished
and bearings are c¢leaned up Lo
remove burrs, and the fit of shaft
In bearings ls free and wilhin the
clearance Umits of 0015 to
004",

62-1 OIL PUMP AND LUBRICATION

. Removal and Inspection of Oil Pump

i, Raise car and supporl on
stands,

2, Drain oil

3. Raise engine by placing jack
under erankshaft pulley.

4. If synchromesh equipped, loos-
en cluteh equalizer bracket to
frame attaching bolts and loosen
shift linkage attaching bolts.

5. Remove steering idler arm
bracket to right front frame horn
attaching bolts,

6. Remove oll pan bolls and re-
move oil pan.

7. Remove pipe and screen
assembly.

B. Remove body and valve
assembly.
9, Remove pump cover. Slide

gears oul of body.

10. Wash all parts in solvent and
blow dry with air hose.

11. Inspect body, cover, gears
and shaft for evidence of wear,
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Figure 40-152—Checking Cleorance of
Gears of Cover

scoring, etc, Replace any parts
not found serviceable.

12, Install gear and shafl and
idler gear in pump body.

13, Check for clearance between
gears and cover by using a
straight edge as shown In Figure
60-152.

14. Clearance should not be more
then 005" or less than 0005,

15, Pack cavity and space be-
tween gears and body with petro-
leum jelly., DO NOT USE
CHASSIS LUBE.

16. Install pump cover (side with
groove toward gears).

17, Tighten bolts to 8-12 1b. M.

18. Use new gaskel and install
pipe and screen to body, Tighten
bolts to 6-9 Ib. ft,

b. Installation of Oil Pump

1. Before installation of pumps
be sure surface of crankcase ia
free of dirt or burrs that might
tilt the pump and cause a bind,

2. Install oll pump with new gas-
ket, Tighten bolts a little at a

—— |DLER GEAR

PIPE AND
SCREEMN AS5Y.

GASKET

BODY AMD VALVE

Figure &0-153—0j| Pump Exploded View
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time while turning pump shaft
through gear lock. If pump shaft
teriis to bind when bolts are
tightened, it may be freed up by
rapping body with mallet. Pump
shaft must be free of bind when
bolts are tghtened, Torgue bolis
to 30-40 b, f1.

3. Install lower crankcase hous-
ing using new paskets. Torgue
bolts to 8-13 1b, ft,

4, Reconnecl steering linkage,

62-2 POSITIVE CRANKCASE VENTILATION

o. Standard Postive Cronkcose
Ventilation (Nen-Califarnia)

All cars have a positive crank-
case  venltilating system to help
reduce air pollution and to pro-
vide more complete scavenging of
crankcase impurities. Ventilation
air is drawn in through the filter
it the filler cap on the left rocker
arm cover, down into the crank-
case, across and up into the right
rocker arm cover, up through the
ventilator wvalve, through a hose,
into the carburetor throttle body
and into the intake manifold. In-
take manifold vacuum draws any
fumes from the crankcase to be
burned in the engine.

When air flow through the carbu-
retor is high, added air from the
posilive crankcase ventilating
gystem has no noticeable effect on
engine operation; however, at idle
speed, air flow through the carbu-
retor 18 so low that any large
amount added by the wventilating
system would upset the air-fuel
mixture, causing rough idle, For
this reason, a flow control valve
Is used which restricts the venti-
lating system flow whenever in-
take manifold vacuum s high
See Figure 60-154,

Alter a period of operation, the
ventilator walve may become
clogged, which reduces and finally
stops. all crankcase ventilation.

PiL iR

Figure 40-154—Positive Crankeose
Ventilator Valve

An engine which is operated with-
out any crankcase ventilation can
be damaged seriously. Therefore,
it is important to replace the
ventilator valve periodically (each
12,000 miles),
CAUTION: 1If an engine is
idling too slow or rough, this
may be caused by a clogged
ventilator wvalwve; therefore,
never adjust the carburetor idle
without first checking the
crankcase ventilator check
valve,
With the erankease ventilator
system operating normally, aboul
1/4 of the air used in the idle
mixture iz supplied through the
ventilator valve. Therefore, if the
ventilator air is shut off, the idle
speed will be noticeably slower.
Check operation of the ventilator
system as follows:

1. Connect a reliable tachometer
and adjust idle as specified.

2. Squeeze-off crankease venti-
lator hose to stop all air flow.

3. I idle speed drops 60 RPM
or more, crankcase ventilator
system is okay.

4, If idle speed drops less than
60 RPM, ventilator system is
probably partially clogged; install
A new wventilator wvalve and
recheck operation of syslem as
degoribed above.

5. after installing a new wventi-
lator wvalve, always readjust
engineé icdle.

b. Closed Positive Cronkcase
Ventilator System

All cars manufactured for regis-
tration in California are reguired
to have a closed positive crank-
case venlilating system. The
closed PCV system consists of
the standard PCV system plus
additional features as shown in
Figure 60-155,

The closed PCV system operates
in the same manner except that
the wentilating air is drawn in
from the air cleaner, down
through a rubber tube, through a
mesh filled breather assembly
amd into the left rocker arm
cover, The oll filler cap is sealed
air tight in the closed PCV sys-
tem: See the illustrations.

With the standard PCV system
any blow-by in excess of the sys-
tem capacity (from a badly worn
engine, sustained heavy load, ete.)
is exhausted to the atmosphere
through the pil filler ecap. In the
closed PCV system any such
blow-by is exhausted into the air
cleaner and is drawn into the
engine,

Maintenance of the closed PCY
system is essentially the same
as the standard PCV system with
one exception; instead of cleaning
the oil filler ecap at 12,000 mile
intervals (more often under dusty
operating conditions), It is the
breather assembly that will be
cleaned.

63-1 WATER PUMP AND
COOLING SYSTEM

0. Checking and Filling Cooling System

The engine coolant level should
be checked only when the engine
i= eold. Enough coolant should be
added to bring the level to the tip
of the "FILL COLD' arrow on
the inside of the filler neck.

it is unnecessary amnd undesirable
to remove the radiator cap and
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check the coolant level each time
the car stops at a filling station
for pasoline or oil, since the en-
gine is usunlly hot al such times.

CAUTION: Never remove the
radiator cap quickly when the
radiator is HOT. BSudden re-
lease of cooling system pres-
sure may cause the coolant to
boil and escape with some
force.

If it becomes necessary to re-
move the radiator cap when the
radiator is hot,” rolale the cap
glowly counterclockwise until a
stop is reached. When all system
pressure is released, then re-
move cap.

b. Draining ond Flushing the
Cooling System

When the cooling system has been
drained, reinstall a permanent
glycol type corrosion and anti-
freeze cooling system protection
solution developed for year
around use (General Motors
Specification GM 1899-M). Water
alone, methanol, or aleohol type
anti-freeze is definliely not
recommended. To drain the cool-
Ing 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 heater equipped,
se¢l heater temperature control
valve at ""HOT"' position.

After the cooling system |s
drained, plugs reinstalled, and
drain cock closed, fill the syslem
with elean water. HRun the engine
long encugh to open the thermo-
stat for complete circulation
through the system then com-
pletely drain the cooling system
before sediment has a change to
gottle,

¢ Conditioning the Cooling $ystem

IL Is very important to make cer-
tain that the cooling system is

properly prepared before an anti-
freeze solution Is installed;
utherwise, loss of solution through
leakage may occur Or sSeepage
may result in damage to the en-
gine. The cooling system should
be drained and flushed as de-
scribed above (subpar. b). All
joints should be checked for leak-
age and corrected.

Inspect the wafer pump, radiator
core, heater ecore, drain cocks,
water Jacket plugs, and edge of
cylinder head gaskets for evi-
dence of leaks. Tighten all hose
clamps in the cooling and heating
systems and replace any deterio-
rated hoses.

d. Using and Testing Anti-Freeze
Solutions

Inhibited year around (permanent
type) engine coolant solutlon
which ls formulated Lo withstand
two full calendar years of normal
operation without draining or add-
ing inhibitors should be used at
all times (not less than O°F. to
freeze protection should be pro-
vided to protect against corro-
sion). When adding solution due to
loss of coolant for any reason or
in areas where temperatures
lower than -20°F. may be en-
countered, a sufficient amount of
any of the several brands of year
around coolant (Ethylene Glycol
base] compatible to GM Specifi-
cation 1899-M avallable 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 an emergency, it
15 extremely important that Buick
Heavy Duty Cooling System Pro-
tector and Water Pump Lubricant
be added to the cooling system as
soon as possible, This malerial
is available from the PARTS DE-
PARTMENT. If any other cooling
gystem protector is used, be cer-
tain it Is labeled to indicate Lhat

it meets General Motors Specifi-
cation GM 1894-M. It should be
recognized that this is only a
femporary measure, The manu-
facturer intends thal permanent
type coolant solution be used year
around in the cooling system of
your Buick.

The cooling sysiem should be
completely drained and the rec-
ommended coolant installed every
two years, -

It is advisable tv check Lhe anti-
freeze solution at inlervals dur-
ing the winter to make certain
that the solution has not been
weakened by evaporation or leak-
age. Use only hydrometers which
are calibrated to read both the
specific gravity and the tempera-
ture. 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 lest may cause an
error as large as 30°F. Care
must be exercised Lo use the ¢or-
reet floal or table for the parti-
cular type of anti-freeze being
tested.

e. Fan Belt Adjustmem ond Replacement

A tight fan belt will cause rapid
wear of the Delcotron generator
and water pump bearings. A loose
belt will slip and wear excessive-
ly causing noise, engine over-
heating, and unsteady generilor
output, A fan belt which is
cracked or frayed, or is worn so
that it bottoms in the pulleys
should be replaced.

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 pro-
vide maximum slack in the bell

The Deleolron generator must be
moved sideways to adjust the fan
bell. After the Delcolron genera-
tor brace and mounting bolts are
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WHEN FAN AND DELCOTRON
GEMNERATOR BELT 15 PROPERLY

TEMSIOMED, READING ON
J=7316 GAGE WILL BE 100 Lg%

Figure 80-136—Engine Bell Tension Chart - Mon=-Alr Conditigned Cars

securely tightened, the fan belt
tension should be checked as
shown in Figures 60-156 and
B80-157T.

If the power steering oil pump
belt is removed it should be ad-
justed to temsion specified, in
Figures 60-156 and 60-157,

If the air conditioner compressor
belt 15 disturbed it should be ad-
justed as specified, in Figures
60-156 and 60-157.

9. Rodiator Thermostal Inspection and Test

A sticking radiator thermostat
will prevent the cooling system
from functioning properly. If the
thermostat sticks in the open po-
sition, the engine will warm up
very slowly, I the thermostat
sticks in the closed position,
overheating will result.

The thermostalt may be removed
for inspection by partially drain-

ing the cooling system and re-
moving the thermostal housing

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

Test the thermostat for correct
opening temperature by immers-
ing the unit and a thermometer
in & container of water, While
heating the water do not rest
either the thermometer or ther-
mostat on bottom of comtainer as
this will cause them to register
a4 higher temperature than the
water. Agitate the water 1o in-
sure uniform temperature

of water, thermostat and
thermometer.
The standard thermostat (1809

valve should start (o open al a
temperature of 177°F o 182°F,
and should be fully open al a

temperature of 202°F, If thermo-
stat does nol operate al specified
temperatures it must be replaced
as |t cannot be adjusted.

h. Water Pump Removal

The water pump cover is die cast
aluminum  into which the water
pump bearing outer race is
shrunk fit, For this reason the
cover, shaft bearing, and hub are
not replaceable.

1. Drain coolant into a clean

container,

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

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

4. Check pump shaflt bearings for
end play or roughness in opera-
tion. ¥ 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 with lock
washers must be tightened
uniformly.

2. Connect radiator hose to pump
inlet and heater hose to nipple.
Fill cooling system and check for
feaks at pump and hose jolnts.

3. Install fan pulley or pulleys
and fan blade, tighten attaching
bolts securely. Install belts and
adjust for proper tension See
Figures 80-158 and 157.
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WHEN AIR CONDITIOMNER
COMPRESSOR BELT I3
PROPERLY TEMSIONED,
READIMG ON J—7316
GAGE WILL BE —100 L8B3

WHEN FOWER STEERING
PUMP BELT IS PROPERLY
TENSIOMED, READING
ON J—73146 GAGE WILL
BE — 120 |BS

Figure &0-157—Engine Belt Tension Chart = Ajr
Conditioned Cors

463-2 INTAKE AND EXHAUST MANIFOLDS

g. Intake Manifold and Heat
Contral Valve

The V-8 engine utilizes a low-
restriction, dual intake manifold.
It is bolled to the inner edges of
bolh eylinder heads so that it
connects with all inlel ports.
Since the intake manifold is cast
iron, as is the carburetor throtile
body, the manifold incorporates
a special exhaust heat passage Lo
‘warm the throttle body. Fuel/air
mixture distribution to each In-
take part is shown in Figure
60-158.

The manifold heat control valve,
located on the right exhaust mani-
fold, regulates the amount of ex-
hausl gas passing through the
intake manifold, A bi-metallic
spring attached to the contral
valve ghafl tends to gradually re-
‘strict the amount of exhausi gas
warming the throttle body by
slowly closing the valve. When
engine operating temperature is

reached, a small quantity of ex-
haust gas continues to warm the
throttle body.

Intake manifold heat is necessary
when operating the engine in cold
lemperatures, Better fuel mix-
ture waporization, with resull-
ing improved combustlion is
achieved.

b. Intake Manifold
Removal ond Installation

The following points should be
keplt in mind whenever an opera-
tion involving removal and instal-
lation of the intake manifold is
undertaken:

1. New intake manifold gaskels
must be obtained whenever a
manifold is removed,

2. When installing a manifold,
starl with the #] and #2 bolis.
See Figure 60-160, Gradually
tighten both bolts until snug. Then
continue with the rest of the bolts
in the sequence illusirated in Fig-
ure H0-160.

€. Heal Contral Velve Service

1. Every 6,000 miles, check the
heal control wvalve shaft (o be
certain It is free.

2. If shaft is binding, turn it sev-
eral times by hand to loosen it
Apply *‘Buick Heat Trap Lube"
or equivalent to ends of shaft,

J. Check all anti-raitle and thee-
mostat springs for correct in-
stallation. See Figure 60-161,

d. Exhaust Manifold

Each eylinder exhaust through an
individual port into separate
branches of the intake manifold
Each branch empties into a main
branch which connects lo the en-
gine exhaust pipe on the lefl side
and the heat control valve on the
right side. The exhaust manifold
attaches to the outer edges of the
cylinder heads as shown in Fig-
ure 60-162. Lock plates are used
to secure the exhaust manifold
attaching bolts.

CAUTION: The locking plates
must always be reinstalled
when replacing the exhaust
manifold. Since the exhaust
manifold tends (o expand and
contract when engine is first
started, a light torgue of 10-15
b, ft. is required to prevent
Lhe manifold from cracking.
Therefore, the lock plales must
be used to insure that the bolts
cannot turn.

b63-3 ENGINE MOUNTING, FLYWHEEL, AND
ENGINE BALANCING

a. Removal of Front Mounis

1. Raise c¢ar and provide frame
support at front of car.
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Figure &0-158—Water Pymp Cross Section

2. Support weight of engine &l b, Installation of Front Moun!

freiard edgs of nil pan, 1. Install mount to engine hlock

bolts and torque to 50-T5 b, fi.
3, Remove mount to engine block

Figure &0-1&1—Manifold Heat Contral
Valve

2, Lower engine so mounts rest
an frame cross member in nor-
mil manner. Install mount lo
brackel boll amd lorque to 45-60
1b. 1.

3. Remove
lower car.

frame support and

¢. Removal of Reor (Transmission) Moun!

For details of engine and trans-
mission mounts and transmission
support installation refer to Fig-
ures 60-165, 60-166 and H0-167.
d. Removal and Replocemeni of
Automatic Transmission Flywheel

1. Hemove transmission (GROUP
T4).

remove mount to mount bracket

bolts. Haise engine slightly and ‘
bolt and nut

Remove mount.

S

Figure &0-159—In1ake Manifold
Distribution

Figure &0-160—Intake Manifold Bolr Tightening Sequence
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S EXHAUST
? MANIFOLD

Figure &0-162—Exhoust Manifald Installation

2. Remove six bolts attaching fly-
wheel to erankshafl flange.

3. Inspect flywheel; if cracked at
flywheel boll holes, replace
lywheel.

4 1Inspect crankshaft flange and
flywheel for burrs. Remove any
burrs with a mill file.

5. Install flywheel. Bolt holes are
evenly spaced and are located by
lining up the small holes in the
flywheel with the drill mark on
the crankshaft. Install bolts and
torgue evenly to 50-65 1b, [

8. Mount dial indicator onengine

FIYWHEEL
BalaNCE
CUPS

B-103

Figure 60=1&3=—Automatic Trangmision
Flywheel Balance Clip Locotions

block and check flywheel run-out
al three attaching bosses. Run-
oul should nol exceed ,015",

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

T. I run-out exceeds .015", at-
tempt to correct by tapping high
side with mallet. If this does not
correct, rvemove flywheel and
check for burrs between {lywheel
and crankshaft mounting flange.

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

1. Remove Iransmission and
clutch assembly, being certain Lo
mark clutch cover and flywheel so
clutch may be reinstalled in orig-
inal position,

2. Hemove flywheel. Boll holes
are located by lining up the small
hole in the flywheel with the drill
mark on the crankshaft,

3. If ring gear is to be replaced,
drill a2 hole between two teeth and
split gear with a c¢old chisel

4, Heat and shrink a new gear in
place as [ollows:

a. Polish several spots on ring
with emery cloth.

b. Use a hol plate or slowly mov-
ing torch lo heat the ring until the
polished spots turn blue (approx-
imately GOO7F. ).

CAUTION: Heating the ringin
excess of BOO'F will destroy
the heat treatment.

c. Quickly place ring in position
againsl shoulder of fywheel with
chamfered inner edge of ring gear
toward flywheel shoulder. Allow
ring to cool slowly until it con-
tracts and is firmly held in place.

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

E Monval Transmission Flywheel Bolanee

All manual transmission fy-
wheels are balanced at the factory
by drilllng holes al various points
on the Nywheel surface. No ai-
tempt should be made to balance
a [lywheel after the Initial fac-
tory halance, o

g. Automatic Transmission
Flywhee| Balante

Clips are available from the
Parts Department under Group
0.666 that will serve as balance
welghts for automatic lransmis-
sion fywheels, These ¢lips are
secured by their clamping pres-
sure and a series of indenlatlons
stamped into the Nywheels, See
Figure 60-163 for clip installa-
tion locations.

If a flywheel ts found to be out of
balance, it c¢an be corrected in
the following manner,

I. Remove lower flywheel hous-
ing. Mark the flywheel at four
locations, 007 apart,

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

(a) II vibration Increases, remove
elip and relocate LBO" from origi-
nal location.



400, 401 AND 425 CUBIC INCH V-8 ENGINES

TROUBLE DIAGNOSIS 60-129

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

(e} 1f no change is noted, move
clip 907 and recheck.

3. Continue this procedure until

a reduction in vibration is noted.

Fine adjustments can be made by

moving the clips, by small incre-

ments, to different locations,
CAUTION: Be certain that the
tangs an the clip are setting In
the stamped grooves on the fly-
wheel, Otherwise, the clipis)
may shift when the fywheel is
turned at high speeds.

h. Hormonic Bolancer

1f a harmonic balancer is sus-
pected of being & cause of vibra-
tion, 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 putty
or gimilar material on the inside
surface of the fan driving pulley.
Run engine at critical speed amd
note vibration.

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

716" DIA.

1/2" OR 3/4"

60-164

Figure 60-164—Harmenic Balancer

{c) Repeat Step 2 above using
varying amount of putty at dif-
ferent locations until the vibration
is diminished to 8 minimum.

(d) When point of minimum vibra-
tion is found, mark the nearest
hole drilled in the balancer at
that point,

(e} Cut a plece of T/16™ drill rod
approximately 1/2' long. Using a

DIVISION IV TROUBLE DIAGNOSIS

63-9 EXCESSIVE OIL CONSUMPTION

Balance Weight

chisel, upset a small amount of
material on the side of the plece
of drill rod. See Figure §0-164,

(f) Install weight into hole marked
in Step 4.

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

POSSIBLE CAUSE

CORRECTION |

External Oil Leaks at:
Rocker Arm Covers
Timing Chain Cover
Oil Pan and Gashket
Around Starter Bolta
Between Qil Pan and

Flywheel Housing

remove cover
surfaces for
gasket,
Permalex #2 ¢

Tighten attaching holts,

and seal

If leaks persist, I
(or pan), chegk sealing
burrs or scoring, replace
attaching bolls  with

r equivalent.

Improper Reading of Dip Stick

Car may nol be level when laking reading.
Insufficient oil “drain-back’ time allowed
after stopping engine (one minute must be
allowed), Dip stick may nol be completely
pushed down against stop. Dip stick bent.

Oil Viscosity too Light

Use recommended S.AE. viscosity for

prevailing temperatures,

[ Continuous High Speed Driving

Al speeds above 60 MPH, [ncreased oil
consumption can be expeclted with any
engine. Inform customer of this fact.
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63-9 EXCESSIVE OIL CONSUMPTION (Cont'd.)

POSSIBLE CAUSE CORRECTION

High Speed Driving following
Normal Slow Speed City Driving

When principal use of automobile s city
driving, crankcase dilution from conden-
sation pccurs. High speed and temperatures
wlll remove water, resulling in what
appears to be rapid lowering of oll level,
Inform customer of this fact,

Valve Guides Worn—Excessive Clearance

Ream out guldes and install service valves
with oversize stems.

Refer to Par, 61-1.

Piston Rings not “‘broken in"'

Allow engine to accumulate at least 4,000
miles before attempting any engine disas-
sembly to correct

for oill consumption.

63-10 NOISY VALVES AND LIFTERS

u. Noisy Valve Train

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

Before attempting (o judge valve
noise level, the engine must he
thoroughly warmed up {(at least
20 minutes of operation at 1200
to 1500 RPM) to stabilize oil and
coolant temperatures and bring
all engine parts to a normal state
of expansion. When the engine is
warmed up, lsten for engine
noise while sitting in the drivers
seat with the hood c¢losed. Run
the engine at idle and at various
higher speeds. It is advisable to
obgerve the noise level in several
engines thalt have been properly
broken In, in order to develop
good  judgment for checking the
noise level in any given engine.

If the preceding check indicates
the wvalve mechanism is abnor-
mally noisy, remove the rocker
arm covers ao that the various
conditions that cause nolse may
be checked. A piece of heater
hose of conventent length may be
used to pick out the particular
valves or wvalve linkages thal are

causing abnormal noise. With the
engine running at a speed where
the noise is pronounced, hold one
end of hose to an ear and hold
other end aboul 1/2" from point
of contacl between rocker arm
and valve slem. Mark or record
the noisy valves for investigation
of following causes.

(1) Excessive Oil In Crankcase,
Crankcase ¢il level high enough
to allow the ecrankease to churn
the oil will cause air bubbles in
the lubricating system. Air bub-
bles entering the hydraulic lifters
will cause erratic operation re-
sulting in excessive lash in the
valve linkage. Locate.and correct
cause of high oil level, then run
engine long enough to expel air
from system.

(2) Sticking, Warped or Eccentric
Valves, Worn Guides. Sticking
valves will cause irregular engine
operation or missing on 2 low
gpeed pull and will usually cause
intermittent noise,

Pour penetrating oil over the
vialve spring ¢ap 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 torn. 1f these opera-
tions affect the valve nolse, it
may be assumed that valves
should be reconditioned,

{3) Worn or scored parts in the
valve train. Inspect rocker arms,
push rod ends for scoring. Check
push rods for bends, valve lifters
and camshaft surfaces for scor-
ing. Replace faulty parts.

(4) Valves and seats cut down ex-
cessively. WNoisy and improper
valve action will result if a valve
and lts seat have been refinished
enough to raise the end of the
valve stem approximately 050"
above pormal posgition., In Lhis
cage 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 1s 1.540 inches.

(5) Faulty Hydraulic Valve Lift-
ers. I the preceding suggestions
do not reveal the cause of noisy
valve action, check operation of
valve lifters as described in
paragraph 61-1, subparagraph c.

b. Moisy Valve Lifrers

When checking bydraulic valve
lifters, remember that grit,
sludge, wvarnish or other foreign
matter will seriously affect oper-
ation of these lifters. If any
foreign substance 18 found in the
lifters or engine where it may be
circulated by the lubrication sys-
tem, a thorough cleaning job must
be done to avoid a repetition of
lifter trouble.
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Figure &0-167—Engine ond Transmission Mounting 49000 Series
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To help prevent lifter trouble, the
engine oil and oil filter must be
changed as recommended in
Group 00. The engine oil must be
heavy-duty type (MS marked on
contalner) and must also conform
to General Motors Specification
4745-M to avold detrimental for-
mation of shidge and varnish. A
car owner should be specifically
advised of these requirements
when the car is delivered, Faulty
valve lifter operation usually ap-
pears under one of the following
conditions:

{1) Rapping noise only when en-
gine is started. When engine is
stopped, any lifter on a camshaft
lobe is under pressure of the
valve spring; therefore, leak down
or escape of oll from the lower
chamber can occur. When the
engine is started a few seconds
may be required to fill the lifter,
particularly in cold weather, If
noise occurs only occaswnally, it
may be considered normal re-
quiring no correction. If noise

oteurs daily, however, check for

{a) oil too heavy for prevailing
temperatures (b} excessive var-
nigh in lifter,

(2} Intermittent Rapping Noise.
An intermittent rapping noise that
appears and disappears every few
seconds indicates leakapge at
check ball seat due to foreign
particles, wvarnish, or defective
surface of check ball or seat. Re-
condition, clean, and/or replace
lifters as necessary.

(3) Noise on idle and low speed,
If one or more valve lifters are
noisy on idle and up to approxi-
mately 25 MPH but quiet at higher
speeds, it indicales excessive
leakdown rate or faulty check ball
seat on plunger. With engine
idling, lifters with excessive
leakdown rate niay 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 oil Tevel in crank-
case. See subparagraph a (1)
above. With engine idling, strike
each rocker arm above push rod
several sharp blows with a mal-
let; M noise disappears, it indi-
cates that foreign material was
keeping check ball from seating,
Stop engine and place lifters on
camshaft base circle. U there is
lash clearance in any wvalve Tink-
age, it indicates a stuck lifter
plunger, worn lifter body lower
end, or worn camshaft lobe,

(5) Loud noise at pormal opera-
ting femperature only. If 3 liffer
develops a loud noise when engine
is at normal operating tempera-
ture, but is quiet when engine is
below normal temperature, it
indicates an excessively f[ast
leakdown rate or scored lifter
plunger, Recondition or replace
lifter.

63-11 COOLING SYSTEM TROUBLE

o. Cooling System Trouble Diagnosis

II the radiator is filled too full
when cold, expansion when hot
will owverfill the radiator and
coolant will e lost through the
overflow pipe. Adding unneces-
sary 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 to maintain the proper level
in the radiator, check all units
and connections in the cooling
system for evidence of leakage,
Inspection should be made with
cooling system cold. Small leaks
which may show dampness or
dripping can easily escape detec-
tion when the engine is hot, due
to the rapid evaporation of coal-
ant, Tell-tale stains of grayish
white or rusty color, or dye

stains from anti-freeze, at joints
in cooling system are almost al-
ways sure signs of small leaks
even though there appears to be
no dampness,

Alr or gas entrained in the cool-
dnt system may raise the level
in radiator and cause loss of
coolant through the overflow pipe,
Alr may be drawn into the cool-
ing system through leakage at the
waler pump seal. Gas may be
foreed into the cooling system
through leakage at the cylinder
head gasket even though the leak-
age is not sufficient to allow
water to enter the combustion
chamber, The following quick
check for air leaks in suction side
of pump or gas leakage from en-
gine may be made with a piece of
rubber tubing and a glass bottle
containing water,

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

2. Block open the radiator cap
pressure valve, or use a plain
cap, and be sure radiator cap is
on tight. Attach 3 suitable length
of rubber hose to overflow pipe.

3. Run engine in neutral at a
safe high speed until the en-
gine 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. Walch for air bubbles in water
bottle. A continuous flow of bub-
bles indicates that air is being
sucked into the cooling system, or
exhaust gas iz leaking lonto 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
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systems operating at atmospheric
pressure, Depending on the pres-
sure in cooling system, the
temperature of permanent type
anti-freeze may go considerably
above 212°F without danger of
boiling.

In cases of actual overheating the

following conditions should be
checked:

1. Excessive 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 ignition timing.

6. Shortage of éngine oil or im-
proper lubrication due to internal
conditions.

6. Dragging brakes.
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HYDRAULIC VALVE LIFTER PLUNGER REMOVER
HYDRAULIC VALVE LIFTER BODY CLEANING BRUSH

HYDRAULIC VALVE LIFTER PLUNGER RETAINER REMOVER &
INSTALLER

PISTON RING COMPRESSOR 3-3/4"

VALVE GUIDE REAMER .004 OVERSIZE

BELT TENSION GAUGE

MAIN BEARING SHELL REMOVER

CARBON REMOVING BRUSH

VALVE GUIDE REAMER .343 60168

Figure 40-168—Specinl Toal = 225 Cu. In, V-6
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1 5790
J 6047
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HYDRAULIC VALVE LIFTER TESTER OIL - ONE GALLON

HYDRAULIC VALVE LIFTER LEAKDOWN TESTER
PISTON PIN ASSEMBLY TOOL SET

Details ) 6047-1, ) 6047-5 and | 6047-20
VALVE SPRING COMPRESSOR

&0-16%

Figure &0-169—5peciol Toolt = 225 Cu. In. V-4, 300 and 340 Cu. |n. V-8B
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J 4160-A HYDRAULIC VALVE LIFTER PLUNGER REMOVER

J 509 HYDRAULIC VALVE LIFTER BODY CLEANING BRUSH

] 5238 HYDRAULIC VALVE LIFTER PLUNGER RETAINER REMOVER &
INSTALLER

J 5601 PISTON RING COMPRESSOR 3-3/4"

) 5830-1 VALVE GUIDE REAMER ,004 OVERSIZE

J 58304 VALVE GUIDE REAMER .00 OVERSIZE

J 7316 BELT TENSION GAUGE

) 8080 MAIN BEARING SHELL REMOVER

J 8358 CARBON REMOVING BRUSH

1 8814 VALVE GUIDE REAMER .343

J 8822 CONNECTING ROD BOLT GUIDE SET g

Figure &0-170—5pecial Tools — 300 and 340 Cu. In. V-8
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1.5251-A

J 5251-A CYLINDER HEAD HOLDING FIXTURE & VALVE SPRING

COMPRESSOR
J 5268 HYDRAULIC VALVE LIFTER TESTER OIL - ONE GALLON
J 5790 HYDRAULIC VALVE LIFTER LEAKDOWN TESTER  soun

Figure 60-171—5pecial Tools = 400, 401 and 425 Cu. In. V-8
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1-5240 J.5250 1-41860.A
J 129-2 VALVE GUIDE REAMER 132"
| 269 VALVE GUIDE REMOVER
1 4160-A HYDRAULIC VALVE LIFTER PLUNGER REMOVER
| 5099 HYDRAULIC VALVE LIFTER BODY CLEANING BRUSH
) 5238 HYDRAULIC VALVE LIFTER PLUNGER RETAINER REMOVER &
INSTALLER
1 5239 CONNECTING ROD BOLT GUIDE SET
J 5240 VALVE GUIDE INSTALLER SET
) 5250 TIMING CASE COVER OIL SEAL INSTALLER SET
J 6047-03  PISTON PIN ASSEMBLY TOOL
1 736 BELT TENS ION GAUGE
J 8080 MAIN BEARING SHELL REMOVER A

Figure A0-172=Speciol Tooly - 400, 401 and 425 Cu, In, V-8





