
400 AND 430 CUBIC INCH V-8 ENGINES SPECIFICATIONS AND ADJUSTMENTS 60-77 

SECTION C 
400 AND 430 CUBIC INCH V-8 ENGINES 

CONTENTS 

Division Paragraph Subiect Page 

I SPECIFICATIONS AND ADJUSTMENTS: 

60-1 Bolt Torque Specifications · · · · · · · · · · · · · · · · · · · · · 60-77 
60-2 General Specifications. . · · · · · · · · · · · · · · · · · ; · · · · 60-78 
60-3 Engine Dimensions and Fits. · · · · · · · · · · · · · · · · · · · · 60-80 

II DESCRIPTION AND OPERATION: 

60-4 Engine Construction . . . · · · · · · · · · · · · · · · · · · · · · · 60-85 

III SERVICE PROCEDURES: 

61-1 Intake Manifold, Cylinder Heads, Valve Train and Lifters. · · · 60-86 
61-2 Replacement of Connecting Rod Bearings. · · · · · · · · · · · · · 60-90 
61-3 Crankshaft Bearings and Seals · · · · · · · · · · · · · · · · · · · 60-92 
61-4 Pistons, Rings, and Connecting Rods · · · · · · · · · · · · · · · · 60-93 
61-5 Camshaft and Timing Chain • · · · · · · · · · · · · · · · · · · · · 60-98 
62-1 Lubrication System and Oil Pump. · · · · · · · · · · · · · · · · · 60-100 
63-1 Cooling System and Water Pump · · · · · · · · · · · · · · · · · · 60-104 
63-2 Engine Mounting, Flywheel and Engine Balancing · · · · · · · · · 60-108 

IV TROUBLE DIAGNOSIS: 

63-9 Excessive Oil Consumption . . . . . . . . . . . . . . . . . . . . . . 60-112 
63-10 Noisy Valves and Lifters · · · · · . . . . . . . . . . . . . . . . . . 60-1.12 
63-11 Cooling System Trouble. . . . . . . . . . . . . . . . . . . . . . . . 60-113 

DIVISION I SPECIFICATIONS AND ADJUSTMENTS 

60-1 BOLT TORQUE SPECIFICATIONS 

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

Area 

Spark Plug ........... . . 
Crankshaft. Bearing Caps to Cylinder Block 
Connecting Rods . . . . . . . . . . . . . . 
Cylinder Head to Cylinder Block . .... 
Harmonic :Balancer to Crankshaft 
Fan Driving Pulley to Harmonic Balancer 
Flywheel to Crankshaft . (Auto. & Manual) 
Oil Pan Baffle to Cylinder Block . . . . . 

Torque 
lbs. Ft. 

15 
110 
45 

100 
200 Minimum 

22 
60 

8 

I 
I 

I 
I 
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60·78 SPECIFICATIONS AND ADJUSTMENTS 

60-1 BOLT TORQUE SPECifiCATIONS (Cont'd .) 

Oil Pan to Cylinder Block. . . 
Oil Pan Drain Plug .. ... . 
Oil Pump Cover to Timing Chain 
Oil Pick-Up Tube & Screen Housing Assembly to Cylinder Block 
Oil Pump Pressure Regulator Retainer . 
Oil Gallery Plugs ... .. . 
Oil Filter to Cylinder Block .. .... . 
Timing Chain Cover to Block . . . . . . 
Water Pump Cover to Timing Chain Cover 
Fan Driven Pulley . . . . . . . . . . . . 
Thermostat Housing to Intake Manifold . 
Intake Manifold to Cylinder Head . . . . 
Exhaust Manifold to Cylinder Head . . . 
Carburetor to Intake Manifold ... . 
Automatic Choke Cover to Intake Manifold . 
Fuel Pump to Cylinder Block . . 
Motor Mount to Cylinder Block. 
Timing Chain Sprocket to Camshaft . 
Rocker Arm Cover to Cylinder Head . 
Rocker Arm Shaft Bracket to Cylinder Head 
Delcotron Mounting Bracket to Cylinder Head 
Delcotron Adjustable Mounting Bracket to Cylinder Head . 
Delcotron Mounting Bracket Thru Delcotron 
Starting Motor to Block . . . • . . . . . . . . 
Starting Motor Bracket to Block . . . . . . . 
Distributor Hold-Down Clamp . . . . . .. . . 
Synchromesh Lower Flywheel Housing Plate . 
Flywheel Housing to Cylinder Block .. 
Oil Pressure Switch to Cylinder Block .. .. . 

60-2 GENERAL SPECifiCATIONS 

a. General 

Code Number Prefix . . . . . . 
Export Code Number Prefix . 
Engine Type . .. . 
Bore and Stroke . . 
Piston Displacement 
Carburetor Type . . 
Compression Ratio 
Gasoline Requirements . 
Brake Horsepower @ RPM 
Maximum Torque @ RPM 
Taxable Horsepower . . . . 
Octane ReqUirements - Motor . 
Octane Requirements - Research . . . 
Cylinders Numbers - Front to Rear - Left Bank 
Cy linders Numbers - Front to Rear - Right Bank 
Firing Order .. ........ . . .. ... . . .. . 

b. Piston and Pin Specifications 
Piston 

Material 
Type 
Finish . . 

Piston Pins 
Material 
Type 

c. Connecting Rods 

Material .. . 
Rod Bearing. . . . 

400 AND 430 CUBIC INCH V-8 ENGINES 

400-~ 

PR 
Not Available 

90° V-8 
4.040 x 3 .900 

400 Cu. In . 
4 Bbl. 
10.25 :1 

Premium 
340 @ 5000 
440 @ 3200 

51.91 
90 
99 

1- 3-5-7 
2-4-6-8 

1-8-4-3-6-5-7-2 

430-4 

PD 
PE 

14 
30 
10 

8 
35 
25 
12 
30 

8 
20 
20 
50 
18 
12 

8 
20 
70 
22 
4 

30 
35 
22 
35 
35 
11 
12 
11 
35 
25 

90° V-8 
4.1875 x 3 .90 

430 Cu. In. 
4 Bbl. 
10.25 :1 

Premium 
360 @ 5000 
475 @ 3200 

56.1 
90 
99 

1-3-5-7 
2-4-6-8 

1-8-4-3-6-5-7 -2 

Cast Aluminum Alloy 
Divorced Skirt 

Cam Ground 

. Extruded SAE-I018 

. . . Pressed in Rod 

. . . . . . . . .. Forged - SAE-U41 steel 
Removable Steel Backed M/400 Aluminum 
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400 AND 430 CUBIC INCH V-8 ENGINES 

60-2 GENERAL SPECifiCATIONS (Cont'd.) 

d. Ring Specifications 

#1 Compression .. 
#2 Compression. . 
Oil Ring Rail . . . 
Oil Ring Expander 
Ring Locations . . 

e. Crankshaft Specifications 

Material .... . .... . 
Bearings Material . . . . 
Bearing Taking End Thrust 

f. Camshaft Specifications 

Material .•• . ... 
Bearings . . ... . 
Number of Bearings 
Drive ... . .. . . 
Number of Links . . 
Crankshaft Sprocket 
Camshaft Sprocket . 

g. Valve Specifications 

Intake Valve Material 
Exhaust Valve Material 
Valve Lifter Mechanism 
Valve Spring . . . . . . 

h. Lubrication System Specifications 

Type of Lubrication 
Main Bearings . . 
Connecting Rods . 
Piston Pins . . . • 
Camshaft Bearing 
Timing Chain. . . 
Cylinder Walls . . 

Oil Pump Type ... 
Normal Oil Pressure 
Oil Pressure Sending Unit . 
Oil Intake 
Oil Filter System. . 
Filler Type . . . . . 
Crankcase Capacity 

Less Filter . 
With Filter . .. . 

i. Cooling System Specifications 

System Type .. . . . . . . . 
Radiator Cap Relief Pressure. 
Thermostat- . . 
Water Pump 

Type 
GPM @ WM 
Drive . ... 
Bearings . . I • 

By-Pass Recirculation Type . 

SPECIFICATIONS AND ADJUSTMENTS 60·79 

Cast Iron Molybdenum Coated 
. . . . . . Cast Iron- Lubrited 

SAE-I070 Steel-Chrome Plated 
Abutment Type 

. • . . . . . . . .. Above Pin 

. . . . . . . . . . . . . . . . . . . . . . . . . Nodular Iron 
Steel Backed M/400 Aluminum - #5 Durex M/I00A Removable 

• • • • • . • • • • . • • • . • . • . . . . • . . • • . • . • • . #3 

Cast Alloy Iron 
Steel Backed Babbitt 

5 
Chain 

. . 48 
Sintered Iron 

Nylon Coated Aluminum 

. . Aluminized Face and Chrome Flash Stem SAE 1041 steel 
Aluminized Face and Chrome Flash stem GM-N82152 (21-4N) 

. . . . . . . . . . Hydraulic 
Single Spring With Damper 

Pressure 
Pressure 

Splash 
Pressure 

Drip From Front Cam Bearing 
Splash & Nozzle 

Gear Driven 
40 lbs. @ 2400 RPM 

Electrical 
. . . . . . Stationary 
. . .. .. Full Flow 

ThrOW-Away Element & Can 

4 qts. 
5 qts . 

· . . . . . . . . . . . . . . Pressure 
· . . . . . . . . . . . . . . . . 15 psi 
· Poppet-Pellet Type Opening at 1900 

. . .. Centrifugal 
15 @ 1000 Pump RPM 

V-Belt 
. .. . .. Double Row 
. . . . . . . . Internal 
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60·82 SPECIFICATIONS AND ADJUSTMENTS 400 AND 430 CUBIC INCH v-a ENGINES 

60-320 

Figure 60-300-400 and 430 Cubic Inch - End Sectional View 
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400 AND 430 CUBIC INCH V-8 ENGINES DESCRIPTION AND OPERATION 60-85 

DIVISION II-DESCRIPTION AND OPERATION 

60-4 ENGINE CONSTRUCTION 

a. Engine Usage 

Engine 
Series Code No. 

Prefix 

44600 PR 

46000 PD 

48000 
PE 

49000 

b. Engine Mounting 

For details of engine and trans­
mission mounts refer to Figures 
60-352 and 60-353. 

c. Engine Construction 

The 400 and 430 cu. in. engines, 
with the exception of cylinder bore 
size, are very similar. Because 
of the similarity between the two 
engines, the service procedures, 
unless otherwise specified will 
be combined. 

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

The crankshaft, cast nodular iron, 
is supported in the crankcase by 
five bearings which are identical 
except number three, which takes 
end thrust and rear main which 
has a different width and material. 

The crankshaft is counterbalanced 
by weights cast integral with , 
crankshaft. Additional counter-
balancing is obtained by an offset 
flywheel flange. . 

Cu. In. 
Use 

Displacement 

400 Standard 

430 Standard 

430 Export 

The tin plated aluminum alloy 
pistons have full skirts and are 
cam ground. Two transverse 
slots in the oil ring grooves ex­
tend through the piston wall and 
permits drain back of oil col­
lected by the oil ring. 

The camshaft is supported in the 
crankcase by five steel-backed, 
babbitt-lined bearings. It is driv­
en from the c ran k s haft by 
sprockets and chain. 

The cylinder heads are cast iron 
and incorporates cast-in valve 
guides and rocker arm shaft ped­
estals. Right and left cylinder 
heads are identical and inter­
changeable, although in service, 
it is good practice to replace the 
cylinder heads on the side from 
which they are removed. 

The intake manifold on the V - 8 
engine utilizes a low restriction, 
dual intake manifold. It is bolted 
to the inner edges of both cylinder 
heads so that it connects with all 
inlet ports. Since the intake man­
ifold is cast iron, as is the car­
buretor t h rot tl e body, the 
manifold incorporates a special 
exhaust heat passage to warm the 
throttle body. Fuel/air mixture 
diStribution to each intake port is 
shown in Figure 60-304. 

The manifold heat control valve, 
located on the right exhaust mani-

Compression 
Carburetor 

Ratio 

10.25: 1 4 Bbl. 

10.25: 1 4 Bbl. 

8.75: 1 4 Bbl. 

fold, regulates the amount of ex­
haust gas passing through the 
intake manifold. A bi-metallic 
spring attached to the control 
valve shaft tends to gradually 
open and reduce the amount of 
exhaust gas warming the intake 
manifold and throttle bod Y by 
slowly opening 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 
temperatures. Better fuel mix­
ture vaporization, with resulting 
improved combustion is achieved. 

Each valve has one concentric 
spring and damper to insure posi­
tive sea tin g throughout the 

Figure 60-304-lntake Manifold 
Distribution 
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60-86 SERVICE PROCEDURES 400 AND 430 CUBIC INCH V-8 ENGINES 

DISTRIBUTOR 
GEAR 

~-YAlYE 

II F TE R 

SPROCKETS 
6 

Figure 60-305-Valve Mechanism 

operating speed range. Intake 
valve heads are 2" and exhaust 
valves he ads are 1 5/S" in 
diameter. 

The valve rocker arms for each 
bank of cylinders are mounted on 
a tubular steel shaft supported on 
the cylinder head by four pedes­
tals. The rocker arms are die 
cast aluminum with inserts at the 
push rod sockets and the valve 
stem contact face. The rocker 
arm sockets are offset to accom­
modate the different planes of 
movement of the valves and the 
push rods which pass through the 
cylinder head to one side of the 
valves . 

Hydraulic valve lifters and solid 
one- piece steel push rods are 
used to operate the overhead 
rocker arms and valves of both 
banks of cylinders from the single 
camshaft. This system requires 
no lash adjustment at times of 
assembly or in service; there­
fore, no adjusting studs or screws 
are provided in the valve train. 
Construction and operation of the 
hydraulic valve lifters are de-

scribed in paragraph 60-4 of the 
350 Cu. In. Engine Section. 

DIVISION III 
SERVICE PROCEDURES 

61-1 INTAKE MANifOLD, CYLINDER HEAD, 
VALVE TRAIN AND LIfTERS 

a. Intake Manifold Removal 

1. Disconnect battery. 

2. Drain coolant from radiator. 

3. Remove air cleaner. 

a. Disconnect breather tube at air 
cleaner. 

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

c. Disconnect air cleaner sensor 
hose at tee (Auto. only). 

d. Disconnect hose at elbow from 
carburetor to air cleaner (Man­
ual only). 

4. Remove air con d it ion in g 
m 0 un tin g bracket b 0 It (if 
equipped) . Loosen two brackets 
to compressor bolts and slide 
bracket outboard. 

5. Disconnect water temperature 
indicator wire from switch. 

6. Disconnect throttle linkage at 
carburetor. 

7. Disconnect fuel line at car­
buretor inlet. 

S. Slide front thermostat by-pass 
hose clamp back on hose. Dis­
connect by-pass hose at timing 
chain cover to allow coolant to 
drain from manifold. Disconnect 
upper radiator hose at outlet. 

9. Disconnect heater hose at in­
take manifold. 

10. Remove bolts attaching mani­
fold to cylinder heads. 

11. Remove intake manifold and 
carburetor as an assembly. Re­
move gasket and seals. 

b. Intake Manifold Installation 

1. Place new rubber manifold seal 
in position at front and rear rails 
of cylinder block. Be sure pointed 
ends of seal fit snugly against 
block and head. 

NOTE: Before installing intake 
manifold seals, apply Sealer 
ScotCh-Grip EC971 or equiva­
lent to underside of seals. See 
Figure 60-306. 

Figure 60-306-lntake Manifold 
Seal Installation 
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400 AND 430 CUBIC INCH V-8 ENGINES 

Figure 60-307-lntake Manifold Bolt Tightening Sequence 

2. Install one piece manifold gas­
ket and carefully set intake mani­
fold on the engine block dowel 
pins. 
3 . Install manifold bolts. 

NOTE: New intake manifold 
gasket and seals must be ob­
tained whenever a manifold is 
removed . 

When installing the intake man­
ifold start with the #1 and #2 
bolts . See Figure 60-307 . 
Gradually tighten both bolts un­
til snug. Then continue with the 
rest of the bolts in the sequence 
illustrated in Figure 60-307. 
Torque bolts to 50 lb. ft . 

4 . Connect parts removed in Steps 
3 thru 9 in subpar . a. 

5. Connect battery. 

6. Close drain plug and fill rad­
iator to proper level. 

c. Cylinder Head Removal 

1. Remove intake manifold as 
outlined in subparagraph a. 

2. When removing RIGHT cylin­
der head: 

b . Remove wires from delcotron. 

c. Remove delcotron with mount­
ing bracket; if equipped with air 
conditioning compressor, remove 
compressor from mounting brack­
et and move it out of the way with 
hoses connected, then remove 
delcotron with mounting bracket . 

3 . When removing LEFT cylin­
der head: 

a. Remove oil gage rod. 

SERVICE PROCEDURES 60-87 

b . Remove power steering pump 
with mounting bracket and move 
it out of the way with hoses 
attached. 

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

5. Remove exhaust manifold to 
exhaust pipe bolts. 

6. Disconnect exhaust manifold 
from head to be removed . 

7. With air hose and cloths, clean 
dirt off cylinder head and adjacent 
area to avoid getting dirt into en­
gine. It is extremely important 
to avoid getting dirt into the hy­
dryulic valve lifters. 

8 . Remove rocker arm cover and 
remove four rocker arm and shaft 
assembly to cylinder head bolts. 
Remove shaft assembly . Lift out 
push rods. 

NOTE: Whenever lifters or 
push rods are removed, place 
in a wooden block with num­
bered holes or similar device 
to keep them identified as to 
position in engine . 

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

a . Loosen delcotron and/or air 
compressor and remove bolt(s). Figure 60-308-Exhaust Manifold Installation (left Side) 
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60-90 SERVICE PROCEDURES 

NOTE: COMPRESS SPRINGS 
ONLY ENOUGH TO INSTALL 
KEEPERS. EXCESS COMPRES­
SION CAN CAUSE SPRING RE­
TAINER TO DAMAGE VALVE 
SEAL. 

14. Reinstall valve springs, cap 
and cap retainer, using same 
equipment used for removal. The 
valve spring may be installed with 
either end up. 

15. Install cylinder head as de­
scribed in Subparagraph d above. 

f. Rocker Arm Assembly Removal 

1. Remove rocker arm cover and 
remove four rocker arm and shaft 
assembly to cylinder head bolts. 
Remove shaft assembly. 

2. Place assembly on c lea n 
surface. 

3. Remove shaft end cap by split­
ting side of cap with chisel. See 
Figure 60-315. 

4. Remove rocke r arms and 
springs and clean in suitable so­
lution. Inspect for wear. 

g. Rocker Arm Assembly Installation 

NOTE: When installing rocker 
arm shaft be sure that the drill 
mark is facing up and toward 
the rear on the left cylinder 

ROCKER ARM 
SHAFT 
END CAP-----

Figure 60-315-Removing Rocker Arm 
Shaft End Cap 

400 AND 430 CUBIC INCH v-a ENGINES 

DRill MARK. (REAR) lEFT BANK ----, 
~_-(FRONTI RIGHT BANK 

Figure 6O-316-Rocker Arm Positioned on Shaft 

head and toward the front on the 3. If manual transmission, re-
right cylinder head. move equalizer shift. 

1. Install rocker arms and 
springs on shaft using engine oil 
to lubricate mati n g surfaces. 
Each set of rocker arms must 
be offset to each other. See Fig­
ure 60-316. 

2. Install new end cap on shaft. 

3. Install rocker arm assembly 
as outlined in Subparagraph d. 

h. Valve Lifter Service 

1. Refer to procedure outlined 
under it Cylinder Head Removal" 
(par. 61-1 sub par. c, Steps 1-9) 
for lifter removal. 

2. Since the valve lifters for the 
400 & 430 cu. in. are serviced 
the same as the 350 cu. in. refer 
to paragraph 61-1g (valve lifter 
service) and 61-1h (checking valve 
lifter leakdown rate) in the 350 
cu. in. engine section. 

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

i. Exhaust Manifold Removal (Left Side) 

1. Raise front of car and support 
on stands. 

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

4. Remove pitman arm from pit­
man shaft using Tool J-5504. 
Swing steering linkage forward. 

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

5. Remove exhaust manifold to 
cylinder head bolts. 

6. Remove exhaust manifold from 
beneath the car. 

j. Exhaust Manifold Installation 

1. Install exhaust manifold by re­
versing above procedures. 

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

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

61-2 REPLACEMENT OF CONNECTING 
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 
extend slightly beyond the parting 
surfaces so that when rod bolts 
are tightened the shells will be 
clamped tightly in place to insure 
positive seating and to prevent 
turning. The ends of shells must 
never be filed flush with parting 
surface of rod or cap. 
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400 AND 430 CUBIC INCH V-8 ENGINES 

If a precision type connecting rod 
bearing becomes noisy or is worn 
so 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. 

a. Inspection of Connecting Rod 
Bearings and Crank pin Journals 

After removal of lower crank­
case Paragraph 62-1, disconnect 
two connecting rods at a time 
from crankshaft and inspect the 
bearings and crankpin journals. 
While turning crankshaft it is 
necessary to temporarily recon­
nect the rods to crankshaft to 
avoid possibility of damaging the 
journals through contact with 
loose rods. 

If connecting rod bearings are 
chipped or scored they should be 
replaced. If bearings are in good 
physical condition check for prop­
er clearance on crankpins as de­
scribed in subparagraph b, below. 

If crankpin journals are scored 
or ridged the crankshaft must be 
replaced, or reground for under­
size bearings, to insure satis­
factory 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. 

Use 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 
Replacement Connecting Rod Bearings 

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

The clearance of connecting rod 
(and crankshaft) bearings may be 

Figure 6O-317-Checking Bearing 
Clearance with Plastigage 

checked by use of Plastigage, Type 
PG-1 (green) or equivalent, which 
has a range of .001" to .003". 

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

NOTE: Plastigage is soluble 
in oil. 

2. Place a piece of Plastigage 
lengthWise along the bottom cen­
ter of the lower bearing shell 
(Figure 60-317, View A), then in­
stall cap with shell and tighten 
bolt nuts to 45 lb. ft. torque. 

NOTE: 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 left bank 
or toward front of engine in 
right bank. 

3. DO NOT TURN CRANKSHAFT 
with Plastigage in bearing. 

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

5. Using the scale printed on the 
Plastigage envelope, measure the 
flattened Plastigage at its widest 
point. The number within the 
graduation w h i c h most closely 
corresponds to the width of Plas­
tigage in d i cat e s the bearing 
clearance in thousandths of an 
inch. See Figure 60-317, View B. 

SERVICE PROCEDURES 60-91 

6. The desired clearance with a 
new bearing is .0002" to .0023". 
If bearing has been in service it 
is advisable to install a new bear­
ing if the clearance exceeds .003"; 
however, if bearing is in good 
condition and is not being checked 
because of bearing no i s e, it 
is not necessary to replace the 
bearing. 

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

NOTE: Each undersize bear­
ing shell has a number stamped 
on outer surface on or near the 
tant to indicate amount of un­
dersize. See Figure 60-318. 

8. After the proper size bearing 
has been selected, clean off the 
Plastigage, oil the bearing thor­
oughly, reinstall cap with bearing 
shell and tighten bolt nuts to 45 
lb. ft. torque. See NOTE in Step 2. 

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

UNDERSIZE MAR K 

00140 

Figure 60-318-location of Undersize 
Mark on Bearing Shell 
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60·92 SERVICE PROCEDURES 

61-3 CRANKSHAfT BEARINGS AND SEALS 

a. Replacement of Crankshaft Bearings 

A crankshaft bearing consists of 
two halves or shells which are not 
alike and not interchangeable in 
cap and crankcase. The upper 
(crankcase) half of the bearing is 
grooved to supply oil to the con­
necting rod bearings while the 
lower (bearing cap) half of the 
shell is not grooved. The two 
bearing halves must not be in­
terchanged. All crankshaft bear­
ings except the thrust bearing 
are identical. The thrust bearing 
is flanged to take end thrust. When 
the shells are placed in crankcase 
and bearing cap, the ends extend 
slightly beyond the parting sur­
faces so that when cap bolts are 
tightened the she 11 s will be 
clamped tightly in place to insure 
positive seating and to prevent 
turning. The ends of shells must 
never be filed flush with parting 
surface of crankcase or bearing 
cap. 

Crankshaft bearings are the pre­
cision type which do not require 
reaming to size or other fitting. 
Shims are not provided for ad­
justment since worn bearings are 
readily replaced with new bear­
ings of proper size. Bearings for 
s e r vic e replacement are fur­
nished in standard s i z e and 
undersizes. Under no circum­
stances should crankshaft bearing 
caps be filed to adjust for wear 
in old bearings. 

After removal of oil pan, para­
graph 62-1 and oil pump perform 
the following removal, inspection 
and installation operations on 
each crankshaft bearing in turn so 
that the crankshaft will be well 
supported by the other bearings. 

NOTE: If crankshaft has been 
removed to check straightness 
the follow i n g procedure is 
suggested. 

Rest crankshaft on "V -blocks" 
at No. 1 and No. 5 main bearing 

400 AND 430 CUBIC INCH V-8 ENGINES 

journals. Check indicator runout 
at No.2, 3 and 4 main bearing 
journals. Total indicator read­
ings at 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" spots do not 
come at nearly the same angular 
location, c ran k s haft has a 
"crook" or "dogleg" in it and is 
unsatisfactory for service. 

1. Since any service condition 
which affect the crankshaft bear­
ings may also affect the connect­
ing rod bearings,. it is advisable 
to inspect connecting rod bearings 
first. If crankpins are worn to 
the extent that crankshaft should 
be replaced or reground, replace­
ment of crankshaft bearings only 
will not be satisfactory. 

NOTE: If replacement of cyl­
inder block or crankshaft is 
reqUired, always check main 
bearing clearance with plasti­
gage to obtain specified limits. 

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. Slight roughness may 
be polished out with fine grit 
polishing cloth, thoroughly wetted 
with engine oil, and burrs may 
be honed off with a fine stone. 

3. If condition of lower bearing 
shell and crankshaft journal is 
satisfactory, check the bearing 
clearance with Plastigage as de­
scribed for connecting rod bear­
ings in paragraph 61-2. 

4. When checking a crankshaft 
be a r i n g with Plastigage, turn 
crankshaft so that oil hole is up 
to avoid dripping of oil on Plasti­
gage. Place paper shims in lower 
halves of adjacent bearings and 

tighten cap b 0 1 t s to take the 
weight of crankshaft off the lower 
shell of bearing being checked. 

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

5. If bearing clearance exceeds 
.0036", it is advisable to install 
a 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 that the tool 
rotates the shell out of place by 
pushing against the end without 
the tang. See Figure 60-320. 

CAUTION: When turning crank­
shaft with rear bearing cap re­
moved hold oil seal to prevent 
it from rotating out of position 
in crankcase. 

8. The crankshaft journal cannot 
be measured with an outside mi­
crometer when shaft is in place; 
however, when up per bearing 
shell is removed the journal may 
be checked for out-of-round by 
using a speCial crankshaft caliper 
and inside micrometer. The cali­
per should not be applied to jour­
nal in line with the oil hole. 

If crankshaft journal is more than 
.0015" out-of-round, the crank-

Figure 60-320-Removing and Installing 
Crankshaft Bearing Upper Shell 
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(subpar. a), it will be necessary 
to smooth or true up such bores 
to fit new pistons. 

If relatively few bores require 
correction it will not be neces­
sary to rebore all cylinders to 
the same oversize in order to 
maintain engine balance, since all 
over-size service pistons are 
held to the same weights 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 limit or maximum diameter' , 
therefore, they can usually be 
used with a slight amount of hon­
ing to correct slight scoring or 
excessive clearances in engines 
having relatively low mileage. All 
service pistons are diamond bored 
and selectively fitted with pistons 
pins; pistons are not furnished 
withOl.:t pins. 

No attempt should be made to cut 
~own oversize pistons to fit cyl­
mder bores as this will destroy 
the surface treatment and affect 
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 pistons with micrometei' con­
tacting at points exactly 90 de­
grees to pis ton pin (Figure 
60-324) then select the smallest 
piston for the first fitting. The 
slight variation usually found be­
tween pistons in a set may pro­
vide for correction in case the 
first piston is fitted too free. 

If wear at top of cylinder does 
not exceed .005" on the diameter 
or exceed .003" out-of-round 
honing is recommended for truin~ 
the bore. If wear or out-of-round 
exceeds these limits, the bore 
should be trued up with a boring 
bar of the .fly cutter type then 
finish honed. ' 

When reb 0 r in g 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 clean 
sharp stones of proper grade for 
the amount of metal to be re­
moved, in a c cor dan c e with 
instructions of the hone manu­
facturere. Dull or dirty stones 
cut unevenly and generate exces­
sive 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 at the rate of approximately 
60 cycles per minute. This should 
produce the desired 45 degree 
cross hatch 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 remove 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 to insure cor­
rect installation. 

After final honing and before the 
piston is checked for fit, each 
cylinder 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 
?f abrasive are not removed, rap­
Id wear of new pistons and rings 
will result. 

SERVICE PROCEDURES 60-95 

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

A satisfactory method of fitting 
pistons is as follows : 

1. Expand a telescope gage to 
fit the cylinder bore at right 
angles to the piston pin and be­
tween 1-1/2"· and 2" from the top 
of the bore . See Figure 60-325. 

2. Measure the telescope gage. 
See Figure 60-326. 

3. Measure the piston to be in­
stalled. See Figure 60-324. 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 .0007" to .0013". 

NOTE: Both block and piston 
must be at very nearly the 
same temperature when meas­
urements are taken or errors 
due to expansion will occur. A 
difference of 10'T bet wee n 
parts is sufficient to produce a 
variation of .0005". 

c. Fitting New Piston Rings 

When new piston rings are in­
stalled without reboring cylin­
ders, the glazed cylinder walls 
should be slightly dulled, but 
without increasing the bore diam­
eter, by means of the finest grade 
of stones in a cylinder hone. 

Figure 60-325-Using Telescope Gage 
in Cylinder Bore 
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60 · 225 

Figure 60-331-Piston Rings 

they may be installed as in­
dividual pieces. 

9. 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. 

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

11. Remove cap, and with bearing 
upper shell seated in connecting 
rod, ins tall the Ion g Guide 
J -5239-2 on bolt which is on same 
side of rod as the oil spurt notch 
in the bearing parting surface. 
Install short 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. 

12. Make sure the gap in the oil 
ring rails is "up" toward center 
of engine and the gaps of the com­
pression rings are positioned as 
shown in Figure 60-330. 

13. Lubricate the piston and rings 
and install in bore by compres­
sing the rings either with a "wrap 
around" compressor or a split 
ring type such as shown in Fig­
ure 60-332. 

14. Insert piston and rod assem­
bly into its cylinder bore with the 

400 AND 430 CUBIC INCH V-B ENGINES 

Figure 60-332-lnstalling Piston with 
Compressor Installed 

long guide pin placed above the 
c ran k pin. Push the assembly 
down until the rod bearing seats 
on crankpin. 

15. Select new connecting rod 
bearing, if necessary, as de­
scribed in paragraph 61-3. Other­
wise, install cap with bearing 
lower shell on rod and tighten 
bolt nuts to 45 lb. ft. torque. 

16. Install all other piston and 
rod ass e m b lie s in the same 
manner. 

17. Check end clearance between 
connecting rods on each crankpin 
using fee I e r gages. Clearance 
should be .005"- .012". 

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

IMPORTANT: Aft e r installa-
tion of new pistons and rings, 
care should be used in starting 
the engine and in running it for 
the fir s t hour. A void high 
speeds until the parts have had 
a reasonable amount of break­
in so t hat scuffing will not 
occur. 

61-5 CAMSHAFT AND TIMING CHAIN 

a. Timing Chain Cover Removal 

1. Drain radiator and block. 

2. Disconnect upper radiator hose 
and heater return hose at water 
pump, disconnect lower bolts and 
brackets and rem 0 v e radiator 
core. 

3. Remove fan, fan pulleys and 
belt(s). 

4. Rem 0 v e fan driving pulley 
(crankshaft) and pulley 
reinforcement. 

5. Disconnect fuel lines and re­
move fuel pump. 

6. Remove distributor cap, coil 
and pull spark plug wire retain­
ers off rocker arm cover. Swing 
distributor cap with wires 
attached out of the way. Discon­
nect distrubtor primary lead. 

7. Remove distributor. If timing 
chain and sprockets are not going 
to be disturbed, note position of 
distributor rotor for reinstalla­
tion in same position. 

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

9. Remove crankshaft pulley bolt 
and washer. Remove harmonic 
balancer. 

10. Remove bolts attaching tim­
ing chain cover to cylinder block. 
Remove four oil pan to timing 
chain cover bolts. Do not remove 
five bolts attaching. water pump 
to timing chain cover. Remove 
timing chain cover assembly us­
ing extreme care to avoid dam­
aging lower crankcase (oil pan) 
gasket. Thoroughly clean the 
cover, taking care to avoid dam­
age to the gasket surfaces. 

b. Timing Chain Cover Replacement 

Reinstall timing chain cover by 
reversing removal procedure, 
paying particular attention to the 
following points. 

1. Remove oil pump cover and 
pack the space around the oil 
pump gears completely full of 
petroleum jelly. There must be 
no air space left inside the pump. 
Reinstall cover using new gasket. 
This step is very important as the 
oil pump may "lose its prime" 
whenever the pump, pump cover 
or timing chain cover is dis­
turbed. If the pump is not packed, 

www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



400 AND 430 CUBIC INCH v-a ENGINES 

o It PUMP COVE 

SPRING 

60-313 

Figure 60-341-0il Pump Cover and By-Pass Valve 

may not prime itself when the 
engine is started. 

6. Install cover assembly screws. 
Tighten alternately and evenly. 
The torque specification is 10 
lb. ft. 

7. Install filter on nipple. 

c. Oil Pan Removal 

1. Disconnect battery. 

2. Raise car and sup p 0 r t on 
stands. 

3. Drain oil. 

4. If manual equipped: 

a. Loosen clutch equalizer brack­
et to frame attaching bolts. 

b. Remove exhaust crossover 
pipe. 

c. Remove front engine mounting 
bolts. 

d. Remove fan shroud to radiator 
tie bar screws. 

5. If automatic equipped: 

a. Remove lower flywheel 
housing. 

b. Remove shift linkage attaching 
bolt and sw~ng out of way. 

c. Remove front engine mounting 
bolts. 

d. Remove fan shroud to radia­
tor tie bar screws. 

6. Raise engine by placing jack 
under crankshaft pulley mountinr. 

7. Remove oil pan bolts and re­
move pan. 

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

d. Oil Pan Installation 

1. Install rear seal. 

2. Apply non-hardening Permatex 
to a few spots on a new pan gas­
ket (cork) and install on block. 
Make sure seal and gasket are 
pro per I y fitted. See Fig u r e 
60-344. 

3. Install oil pan. Torque bolts 
to 14 lb. ft. Do not overtighten. 

4. Reverse procedures in sub­
paragraph c. 

e. Removal and Inspection of Oil Pump 
Pipe and Screen Assembly 

1. Remove oil pan (subpar. c). 

2. Remove 0 i I pump pipe and 
screen assembly to cylinder block 
bolts. 

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

SERVICE PROCEDURES 60·103 

Figure 60-342-lnsta"ation of Pipe 
and Screen Assembly 

f. Installation of Oil Pump and 
Screen Assemblv 

Install by reversing removal pro­
cedure, paying particular atten­
tion to the following points. 

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

2. Use a new gasket and tighten 
bolts to 8 lb. ft. torque. 

3. Install oil pan (subpar. d). 

Figure 60-343-Checking Oil Pump 
End Clearance 
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HUB 

SERVICE PROCEDURES 

SHAFT AND 
BEARING 

SEAL ASSEMBLY 

400 AND 430 CUBIC INCH v-a ENGINES 

After the cool in g system is 
drained, plugs reinstalled, and 
drain cock closed, fill the system 
with clean water. Run the engine 
long enough to open the thermo­
stat for com pie t e circulation 
through the system then com­
pletely drain the cooling system 
before sediment has a chance to 
settle. 

c. Conditioning the Cooling System 

Figure 60-348-Water Pump Cover Assembly (Cross Section) 

It is very important to make cer­
tain that the cooling system is 
properly prepared before an anti­
freeze sol uti 0 n is installed; 
otherwise, loss of solution 
through leakage may occur or 
seepage may result in damage to 
the engine. The cooling system 
should be drained and flushed as 
described above (subpar. b). All 
joints should be pressure checked 
for leakage and corrected. 

whenever the thermostat valve 
closes to block c i r cui at ion 
through the radiator. This ther­
mostatically 0 per ate d by-pass 
type of water temperature control 
permits the engine to reach its 
nor mal operating temperature 
quickly. The thermostat val v e 
opens at 190~. 

a. Checking anti Filling Cooling System 

The engine coolant level should 
be checked only when the engine 
is cold. Enough coolant should be 
added to bring the level to the tip 
of the "FILL COLD" arrow on 
the backside of the filler tank. 
It is unnecessary and undesirable 
to remove the radiator cap and 
check the coolant level each time 
the car stops at a filling station 
for gasoline or oil, since the en­
gine is usually hot at such times. 

CAUTION: Never remove the 
radiator cap quickly when the 
radiator is HOT. Sudden 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, rotate the cap 
slowly counterclockwise until a 
stop IS reached. When all system 
pressure is released, then re­
move cap. 

b. Draining and Flushing the 
Cooling System 

When the cooling system has been 
drained, rei n s tall a ethylene 
glycol type corrosion and anti­
freeze cooling system protection 
sol uti 0 n developed for year 
a r 0 u n d use (General Motors 
Specification GM 1899-M). Water 
alone, methanol, or alcohol type 
anti-freeze is definitely not rec­
ommended. To drain the cooling 
system, remove radiator cap, 
open the drain at the bottom of 
the radiator and remove the drain 
plugs on both sides of cylinder 
block. If car is heater equipped, 
set heater temperature control 
valve at (tHOT" position. 

Inspect the water pump, radiator 
core, heater core, 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 (ethylene 
glycol type) engine coolant solu­
tion which is formulated to with­
stand two full calendar year of 
normal operation without draining 
or adding inhibitors should be used 
at all times (not less than 0 of. 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 are a s where temperatures 
lower than -20~. 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 available on the 
market should be used. 
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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 
is extremely important that Buick 
Heavy Duty Cooling System Pro­
tector and Water Pump Lubricant 
or equivalent be added to the 
cooling system as soon as pos­
sible. If any other cooling sys­
tem protector is used, be certain 
it is labeled to indicate that it 
meets General Motors Specifica­
tions GM 1894-M. It should be 
recognized that this is only a 
temporary measure. The manu­
facturer intends that permanent 
type coolant solution be used year 
around in the cooling system of 
your Buick. 

The cooling system should be 
completely drained and the rec­
ommended coolant installed every 
two years. At this time, also 
add GM cooling system inhibitor 
and sealer or equivalent. 

It is advisable to check the anti­
freze solution at intervals 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 test may cause an 
error as large as 30~. Care 
must be exercised to use the cor­
rect float or table for the parti­
cular type of anti-freeze being 
tested. 

e. Fan Belt Adjustment and Replacement 

A tight fan belt will cause rapid 
wear of th~ Delcotron generator 
and water pump bearings. A loose 
belt will slip and wear excessive­
ly causing nOise, engine over-

heating, and unsteady generator 
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 
slightly loosening the generator 
mounting bolts, and moving gen­
erator inward to provide maxi­
mum slack in the belt. 

The Delcotron generator mu~ be 
moved outboard to adjust the fan 
belt. After the Delcotron genera­
tor mounting bolts are securely 
tightened, the fan belt tension 
should be checked as shown in 
Figure 60-349. 

If the power steering oil pump 
belt is removed it should be ad­
justed to tension specified, in 
Figure 60-349. 

If the air conditioner compressor 
belt is disturbed it should be ad­
justed as speCified, in Figure 
60-349. 

f. Radiator Thermostat 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. If the thermostat 
sticks in the closed position over­
heating will result. 

The thermostat may be removed 
for inspection by partially drain­
ing the cooling system and re­
moving the thermostat housing. 

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

Test the thermostat for correct 
opening temperature by immers­
ing the unit and a thermometer 
in a container of water. While 
heating the water do not rest 
either the thermometer or ther­
mostat on bottom of container as 
this will cause them to register 
a higher temperature than the 
water. Agitate the water to insure 
uniform temperature 0 f water, 

~--AIR CONDo (100 lBS.) 

DELCOTRON (80 LBS.) 

60-338 

Figure 6O-349-Engine Belt Tension Chart - 400 and 430 Cu. In. Engines 

www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



~. 

MANUAL ~AN?~.A. 
ST, 40Q .T~AN$ 

ST · 400 TRANS SHOWN 

" BOLT(41 

1~0 - 75ILB-FTI 

fH SHlf I D I f\j(iIN( MOUNTiNG ­
TO BE A5'> f MHLf D ON 
RIGHT SIDE DF [ N<;II,<r 

MOUNT-ENGINE 

'" ' -~"/'1: 
f!i® \ ---

---- NUT(ZI 
I '45'60 I LB ' FT I 

ij ~ ,-
~ I " (" ........ {

I/ ' _ _______ 

I . "- ( ..... ----B 

/, I 'I~-- ~ - - ~ Of,' ,vf ( ~J ( :..~ r1,~ .. ~ ~, - - ~~~,. - - -~ I - {>;:;'f~ •• 
,/ '.Ie -'<1(" r . • 

<;HIMS I:.. I ' .-' "'"" 1__ • ., I "C~ ~ 
... • > , ,~ ~ •• • 

TRAN<MOUNT~ ....... r~-.; ~" " ,.,. , <"'-. ..... . ~'.~ ,.')}.l --;;J 
BOLT(ZI~':': <.- • , " ~). ,- ~ 

145 GO I LB.FTI ' iL-. 

I ' 

I iJ /~ ~ /' ,,///1'/ 
'" ~l°'-./ /'''~/ 

,,-,~, . " ~UT(4) ",- " (%,' ~"..,' ~/ ~ 
\ 

~ ':.," C)//" 
" " ' __ , ~"'5 /~ 

I '. -< ~'~ /~' LSHIM 
"- I . ._~ ' ...... 1 ./ ' /' ("..!."i~ "- , ,,,,,.' _~ ...-' -~/ /' h 'T-' 

, ~ ~ ,~ / '" '<, I ./ .~ ./ V .' " .. ,~~" 
~ " './''- ..... " '. /' ~ BOLT (21 

11(' ~ S MARt<EO"B " FORMOUNTlNG 
MANUAL TRANS SuPPORT, 

HOLES .: . \;",c.0 "A" FOR MOUNTING 
AUTO TRM ,SUPPORT, 

~B ~,-...;:, )'~" _,, ~' / , ~ ,~ ~ ~ WASHF,R (ZI (G,MAO ONLY) 

HOLT (41 , -< ' ". ',," , . / 130 40 . LA F1 

~""" '& ~t)t" "OW, 

Figure 60-3S2-Engine and Transmission Mounting - Wildcat and Electra 

G­
O • .. .. 
o 

'" m 

'" < n 
m 
'V 

'" o n 
m o 
C 

'" m 

'" 

~ 

8 
» z o 
~ 
w o 
n c 
~ 
n -Z 
n 
::J: 

< I 
00 

m 
Z 
~ 
Z m 

'" 

www.TeamBuick.com



400 AND 430 CUBIC INCH V-8 ENGINES 

,..---- RETAINER ( Z) 

INSULATOR (2) 

VIEW C BOLT ( 4 1 

SHI£LD -----

IIIIACfE T -P/IRI or rRA"E ASOI . 

G.S. 400 

SUPPORT 

RIVIERA 

NUT 

r:4~L8FT I 

13040!LB-rr! 

SERVICE PROCEDURES 

'---BOLT ( 4 ) 
150 751 LB rT l 

---BOLT (21 
; 4 ~ ' 60: LBFT , 

'JI""-___ WASHER (21 

/ c· 
@ 

VIEW A " 

___ 8RKT ' 

'--- BOLT ( 6 1 
'25 '40 ' LB -FT' 

SHI .. S 

60·111 

~---""O.S" 

r---~UPPORT AS" 

-"'"'-1...1-1:;" =::LCi!:)._--------Wr. ""HE,.- (2 ' 

eOLT '2 ' 

VIE" e 

,,-,40 

·Figure 60-353-Engine and Transmission Mounting - G .S. 400 and Riviera 

www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



60·114 TROUBLE DIAGNOSIS 

overflow pipe. Adding unneces­
sary w ate r will weaken the 
anti-freeze solution and raise the 
temperature at w h i c h 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 
w hi c h may show dampness or 
dripping can easily escape detec­
tion when the engine is hot, due 
to the rapid evaporation of cool­
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. 

Air or gas entrained in the cool­
ant system may raise the level 
in radiator and cause loss of 
coolant through the overflow pipe. 
air may be drawn into the cool­
ing system through leakage at the 
w ate r pump seal. Gas may be 
forced into the cooling system 
through leakage at the cylinder 
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head gasket even though the leak­
age is not sufficient to allow 
water to enter the combustion 
chamber. The following qui c k 
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 
water 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 a 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. Watch 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 is leaking into the 
cooling system past the cylinder 
head gasket. 

b. (ooling System Overheating 

It must be remembered that the 
Buick pressure system operates 
at hi g her temperatures than 
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 s h 0 u 1 d be 
checked: 

1. Excessive water loss. 

2. Slipping or broken fan belt. 

3. Radiator thermostat stu c k, 
radiator air passages clogged, 
restriction in radiator cor e, 
hoses, or water jacket passages. 

4. Improper ignition timing. 

5. Shortage of engine oil or im­
proper lubrication due to internal 
conditons. 

6. Dragging brakes. 
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400 AND 430 CUBIC INCH v-a ENGINES TROUBLE DIAGNOSIS 60.11 7 

J.5250 

. u" 
J.8080 

J-8358 

J.5099 

J.7316 

~--. - =:;;-

J.9345.1 

J.22612 

J.8003 

J 4160-A 

J 5099 

J 5238 

J 5601 

J 5250 

J 22612 

J 9345-1 

J 8080 

J 8358 

J-8003 

J 5239 

J 21006 

J 22965 

J 22966 

J·5239 

J.21006 
J.22966 
J. 2 2965 

HY DRAULIC VALVE LI FTER PLUNGER REMOVER 

J.5238 

J.4160-A 

HYDRAULIC VALVE LIFTER BODY CLEANING BRUSH 

HYDRAULIC VALVE LIFTER PLUNGER RETA INER REMOVER & 
INSTALLER 
PISTON RING COMPRESSOR 3-3/4" 

TIMING CHAIN COVER OIL SEAL INSTALLER 

VALVE GU I DE REAMER .006 OVERS IZE 

BELT TENS ION GAUGE 

MAIN BEARING SHELL REMOVER 

CARBON REMOVING BRUSH 

VALVE GUIDE REAMER 11/32" 

CONNECTING ROD BOLT GU I DE SET 

PISTON RING COMPRESSOR (430 CU. IN.) 

PISTON RING COMPRESSOR (350 CU. IN.) 

PISTON RING COMPRESSOR (400 CU. IN.) 

Figure 60-356-Special Tools - 350, 400 and 430 Cubic Inch 

60 · 1708 

) 
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J-5790 

o 
J-6047-1-5-20 

J 5268 

J 5790 

J 6047 

J 8062 

III 
J-5268 

J-8062 

HYDRAULIC VALVE LIFTER TESTER OIL - ONE GALLON 

HYDRAULIC VALVE LIFTER LEAKDOWN TESTER 

PIS TON PIN ASS EM B L Y TOO L SET 

Details J 6047-1, J 6047-5 and J 6047-20 

VALVE SPRING COMPRESSOR 
60 · 169A 

Figure 60-357-Special Tools - 350, 400 and 430 Cubic Inch 
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