N4 RALL

CHASSIS
SHOP MANUAL



CHASSIS SHOP MANUAL

$-6204

1962 PONTIAC

GENERAL

This shop manual applies on 1962 models and
includes all pertinent subject matter available at
the time it was prepared for publication.

CONTENTS

Arrangement of the material is shown by the
table of contents on the right side of this page.
Black tabs on the first page of each section can be
seen on the edge of the book below the section
title. More detailed table of contents precedes each
section, and an index is included in the back of
the manual.

BODY

HYDRA-MATIC

HEATING, VENTILATING AND
AIR CONDITIONING

Information on Body, Hydra-Matic, and Heating,
Ventilating and Air Conditioning is published in
separate manuals.

AIR CONDITIONING CAUTION

Before attempting any service work requiring
the disconnecting of units of the air condition-
ing system, check the information published
concerning air conditioning service. It is ex-
tremely important that proper methods and
precautions be observed when disconnecting any
refrigerant lines or units. Failure to properly
perform these operations may result in injury
to personnel and the necessity of expensive
repair work on the air conditioning system.
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GENERAL INFORMATION

CONTENTS OF THIS SECTION

SUBJECT PAGE
Car Model Information .................. 1-1
General Specifications ................... 1=5

CAR MODEL INFORMATION
General information and specifications appear in
this section. Detailed specifications are given on major
units at the end of each section of this manual.

VEHICLE IDENTIFICATION PLATE

Series identification can be made by the Manufac-
turer’'s Motor Vehicle Identification Number em-
bossed on a metal strip fastened to the left front hinge
pillar post which is visible when the left door is open
(Fig. 1-1).

BODY IDENTIFICATION PLATE

Information as to body style, etc., is stamped on a
plate attached to the left side of the cowl just under

SERIES IDENTIFICATION NUMBERS
3-23 ALL NUMBERS START WITH
6-26 1001 FOR EACH PREFIX
7-27 COMBINATION
8-28
9-29
TOPONTIAC |
O O
L 362 P 1001 J
Vi
MODEL YEAR ASSEMBLY PLANT
P—PONTIAC L—LINDEN
S—SOUTH GATE  D—DORAVILLE
W—WILMINGTON A—ARLINGTON
K—KANSAS CITY

SUBJECT PAGE
Relation of Car Speed to Engine RPM. .. ... 1-6
Miscellaneous Data . .................... 1-6

the rear edge of the hood (Fig. 1-2). Body styles, as
available on various series cars, are described in the
Body Shop Manual.

CAR MODEL IDENTIFICATION

Certain publications carry “series” numbers to
identify models and others carry sales department
names. Figure 1-3 below shows both methods of
identification.

—— TRIM CODE

TIME BUILT CODE BODY PLANT—

N
(_PONTIAC DIV. GENERAL MOTORS CORP.
—> 000 PONTIAC, MICHIGAN

STYLE 62-0000 BODY PO 000
— TRIM 000 PAINT 000
ACC. 0-0-00-00

THIS CAR FINISHED WITH

(O Magee- Moo ACRYLC LACQUER ()
L BODY BY FISHER

—- ACC. COMBINATIONS
BODY PLANTS

PAINT CODE—

PO-PONTIAC BK-KANSAS CITY
BA-DORAVILLE BW-WILMINGTON
BL-LINDEN BT-ARLINGTON

BC-SOUTH GATE EP-EUCLID

Fig. 1-1  Vehicle Identification Number Plate

Fig. 1-2 Body Identification Plate

BODY STYLE

MODEL AND BODY STYLE NUMBER
Catalina 2 Door Sport Sedan .. .. .. 2311
Catalina 2 Door Sport Coupe ...... 2347
Catalina 4 Door Sedan . .. ... ... .. .. 2369
Catalina 4 Door Vista Sedan ... ... .. 2339
Catalina Convertible Coupe .. ... ... 2367
Catalina Safari—2-seat ......... .... 2335
Catalina Safari—3-seat ......... ... 2345

BODY STYLE

MODEL AND BODY STYLE NUMBER
Star Chief 4 Door Sedan ... ... .. .. 2669
Star Chief 4 Door Vista Sedan . ... .. 2639
Bonneville Safari—2-seat ... ... . ... 2735
Bonneville 4 Door Vista Sedan ... ... 2839
Bonneville 2 Door Sport Coupe . .. .. 2847
Bonneville Convertible Coupe ... ... 2867
Grand Prix 2 Door Sport Coupe. . . .. 2947

Fig. 1-3 Car Model Identification
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1962 BONNEVILLE CONVERTIBLE COUPE, SERIES 28

1962 STAR CHIEF FOUR DOOR SEDAN, SERIES 26

1962 BONNEVILLE TWO DOOR SPORT COUPE, SERIES 28
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1962 GRAND PRIX TWO DOOR SPORT COUPE, SERIES 29

1962 CATALINA FOUR DOOR SEDAN, SERIES 23

1962 CATALINA SAFARI, SERIES 23
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| MOTOR VEHICLE
IDENTIFICATION
NUMBER -

Fig. 1-4 Engine Serial Number Location

Fig. 1-5 Super Hydra-Matic Serial Number Location

SERIAL NUMBER PLATE

Fig. 1-6 Roto Hydra-Matic Serial Number Location

ENGINE SERIAL NUMBERS

The manufacturer’s motor vehicle identification
number is located on a machined pad on the front of
the right-hand bank of the block.

The production engine number will also be found
in the same area. This number is used for production
control purposes during manufacture.

HYDRA-MATIC SERIAL NUMBERS

The serial number plate is located at the left side
of rear face of the Super Hydra-Matic transmission
case and at the center of the left side of the Roto
Hydra-Matic transmission case. The serial numbers
begin with P (for standard two barrel installation)
followed by number 62 (year). The letters E, A and
B (immediately after P) designate that the transmis-
sion is used with economy, 425A or tri-power, or four
barrel carburetor respectively. The Super Hydra-
Matic transmission is indicated by the letter S, which
follows above letters. The above model designations
and the year (62) are followed by the numerical
serial number.

PUSHING CAR TO START ENGINE
HYDRA-MATIC

Due to the design of the Hydra-Matic transmis-
sion, the engine cannot be started by pushing the car.

SYNCHRO-MESH

To start the engine by pushing the car, move the
gearshift lever to high gear, disengage the clutch and
turn on the ignition switch. When vehicle reaches a
speed of 10-15 mph, engage the clutch.

TOWING PRECAUTIONS

Always place a rubber mat or other suitable mate-
rial between the bumper and the tow chains or
cables. For front end lifting, place the chains or
cables around the ends of the frame side rails at both
sides. All models can be towed without disconnecting
the propeller shaft except in cases where the trans-
mission or propeller shaft has possibly been subject
to failure or damage. In such cases, the propeller
shaft must be disconnected from the differential and
wired to the tail pipe or the car must be towed with
the rear wheels off the ground. If the propeller shaft
is disconnected and the “U” joint bearing retaining
strap is broken, wrap tape around the bearing caps
to prevent loss. When towing with the rear wheels
off the ground, the steering wheel must be centered
and held in position by a steering wheel holding
clamp or by tying it to the window division channel.
Tire to ground clearance should not exceed 6 inches
while towing the car and speeds should not exceed
30 mph.
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GENERAL SPECIFICATIONS
23 26 28 29 23 and 27
DIMENSION KEY SERIES SERIES SERIES SERIES SERIES
SAFARI
Overall Length
Catalina, all except Safari ................ F 211.6” — 2 — = i i
Star Chief ......... ... .. ... ... . . ... ... F —— 218.6” = e =i o
Bonneville, all except Safari ........... ... . F _— — 218.6” — B
Grand Prix Sport Coupe ................. F - — — — — = 211.6” _—
Catalina and Bonneville Safari ............ F —_— —_— —— - 212.3”
Width cmmocl m s . Ee e e e i A 78.6” 78.6” 78.6” 78.6"” 78.6”
Height (With Passengers) Series No.
Catalina Sport Sedan . .. ........ 2311 C 55.4” S S E b =
Catalina 4 Door Sedan ......... 2369 C 55.4” S = = I — &
Catalina Convertible Coupe . .. .. 2367 (& 55.2” == == — | —
Catalina Sport Coupe .......... 2347 C 54.2” =S == = ===
Catalina Vista Sedan ....... ... 2339 (@ 55.3” L= =¥ — = ==
Catalina Safari—2 seat .......... 2335 C - — “— — - S 56.6”
Catalina Safari—3 seat .. ........ 2345 C - — _— _— —— 56.5”
Star Chief 4 Door Sedan ... ... .. 2669 C _— 55.6"” - — - — - —
Star Chief Vista Sedan ......... 2639 C - — 55.5” - — - — - —
Bonneville Safari .............. 2735 C —— - — - - 57.1”
Bonneville Sport Coupe ........ 2847 C - — —— 54.4” —— _—
Bonneville Convertible Coupe ... 2867 C - — —— 55.3” _— —_—
Bonneville Vista Sedan ... .. .. .. 2839 C _— - — 55.4” - = - =
Grand Prix Sport Coupe ... .. ... 2947 C - — - = - 53.4” -
Wheelbase (Nominal) ...................... D 120”7 123” 123” 120” 119”
Tread .. ... ... .. ... .. Band G 62.5” 62.5” 62.5” 62.5” 62.5”
Turning Circle
CurbtoCurb ...... ... ... . ... .. ........ 42.8” 43.7” 43.7” 42.8” 42.5”
Wall to Wall ......... ... ... ........... 45.5” 46.4” 46.4"” 45.5"” 45.2"
Road Clearance (Minimum) All except Safari 5.9” 5.9” 5.9” 5.9” _—
(5 passenger load at rear lower control
arm) Safari .............. ... ... .. ..... - — - = - —— 6.3”
Overhang (Rear)
Catalina . ............ . ... .. . . E 55.9” - — - = _— - —
Star Chief .......... .. ... .. ... .. . ... . ... E _— 55.9” _— —_— — -
Bonneville . ......... ... E —— —— 59.9” - — —_—
Grand Prix .. ... ... ... E R — —— —_— 55.9” _—
Safari ... ... E _— —— —_ = —— 57.6”

Fig. 1-7 Car and Body Overall General Specifications
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RELATION OF CAR SPEED TO ENGINE RPM
CAR REAR ENGINE RPM FOR GIVEN
SPEED WHEEL AXLE RATIOS AND TIRES
MPH RPM
2.56 2.688 2.867 3.077 3.231 3.417
8.00 8.50 8.00 8.50 8.00 8.50 8.00 8.50 8.00 8.50 8.00 8.50 8.00 8.50
10 125 123 320 315 336 331 358 353 384 379 403 398 426 421
20 250 247 640 632 672 662 716 706 769 758 806 795 853 841
30 375 370 - 960 947 1107 993 1173 1061 1152 1138 1210 1193 1279 1262
40 499 492 | 1277 1259 1342 1223 1431 1411 1535 1514 1612 1590 1705 1681
50 624 616 1597 1577 1677 1656 1789 1766 1920 1896 2016 1990 2132 2105
60 749 739 1917 1892 2013 1986 2147 2119 2305 2274 2420 2388 2559 2525
70 874 862 2237 2207 2349 2317 2506 2471 2689 2652 2824 2785 2086 2945
80 999 986 2557 2524 2685 2650 2864 2827 3074 3034 3228 3186 3417 3369
90 1124 1109 2877 2839 3021 2981 3223 3180 3459 3412 3632 3583 3841 3789
100 1248 1231 3195 3151 3355 3309 3578 3529 3840 3788 4032 3977 4264 4206
N/V RATIO*
AXLE
RATIO TIRE SIZE
8.00-14 8.50-14
2.56 32.0 31.6
2.69 33.6 33.1
2.87 35.8 35.3
3.08 38.4 37.9
3.23 40.3 39.9
3.42 42.7 42.1
*N = Engine RPM: V = Car Speed MPH
MISCELLANEOUS DATA
Tire Size... ... ... ... ... ... .. ... 8.00-14 8.50-14
Rolling Circumference..................... 84.60" 85.74"
Rolling Radius. .. ......... ... ... ... .. ... 13.46" 13.64"
Generator to Engine Ratio:
Standard Generator ............. ... . ... . ... ..., 2.56:1
Heavy Duty Generator ............................. 2.75:1
Air Conditioned Cars ................... .. ... ...... 2.97:1
Fan to Engine Ratio:
Standard ... ... ... .88:1
Air Conditioned Car .. ... .. ...... ... ... . ... ...... .94:1
Air Conditioner
Compressor Pulley to Engine Ratio
(=250 T L e Lo 1520
COOEPACKE . a7 = & S B A vh 2 e Al e o ) 1.52:1
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FRAME AND BODY MOUNTINGS

GENERAL DESCRIPTION
FRAME

Eight basic frame designs are available to meet

demands of particular body styles. These frames,
referred to as the perimeter design, have the passenger

compartment encircled by heavy steel side members,
which permit lowering the floor in the passenger area

and provide marked improvement in seat height. Five
crossmembers join parallel side bars of the frame to

provide for mounting engine and chassis components
and for structural rigidity.

Material thickness of frame members provides
ideal balance of beaming and torsional strength
without compromising ride quality. This new perim-
eter design permits easier servicing because of the
rails at the side. It also permits use of a simplified

two joint propeller shaft and simplified exhaust
system.

Two types of frames are used on 1962 Pontiac
models. All convertibles are equipped with A. O. Smith

frames while station wagons are equipped with
Parish frames. Other models utilize both types.
The frames can be identified by the number of

holes located at right front of frame behind front
wheel lower splash guard (Fig. 1A-1).

The dimensions given in Fig. 1A-2 may be used
in checking frames. Alphabetical reference for di-
mensions listed in the chart are taken from the
following reference points:

A. Outside width of frame at front of frame.

B. Center line of frame to outside edge at front of
frame.

C. Center to center distance of body mounting
bracket bolt holes.

D. Center line of frame to outside edge at rear of
frame.

E. Outside width of frame at rear cross member.

F. Center of number one outboard body mount
hole to center of number six body mount hole.

G. Center of number six body mount hole to
center of number nine body mount hole.

“PARISH" “A.0. SMITH” BODY STYLES A B c D E F [
(THREE HOLES) (TWO HOLES) 23 SERIES | Exc.Stafion | 3800 | 19.00 | 60.56 | 2610 | 5220 | 79.48 | 68.18
Wagon
23 SERIES Station 3800 | 1900 | 60.56 | 2354 | 47.08 | 7948 | 70.60
Wagon
?%QP%E&'?SM ’;c;’:&g; g’;‘mg DA‘\TECSTTIX{HEELHV& GR'g:sT 29 SERIES Al 3800 | 19.00 | 60.56 | 2610 | 5220 | 79.48 | 68.18
USE “PARISH" FRAMES. ALL CONVERTIBLES USE “A.O. SMITH 26 SERIES Al 3800 | 19.00 | 6056 | 2610 | 5220 | 7948 | 7518
FRAMES. BOTH TYPE FRAMES ARE USED ON OTHER 1962 27 SERIES Al 38.00 | 19.00 | 6056 | 23.54 | 47.08 | 7948 | 70.60
PONTIAC MODELS. 28 SERIES All 38.00 | 19.00 | 60.56 | 26,10 | 5220 | 79.48 | 75.18
Fig. TA-1 Identification of Frames Fig. 1A-2 Frame Checking Chart
[+] o o
0| A\ 6]
X — 9
[ °
——1— o /
¥4
B
A ° . T E
z D
o °
X . > N
5 ) o}
[ i
[« F > G
— — 16.90 EXC. STA. WGN.
. s N RN 1590 ST. WON. 7.10 EXC. STA. WGN.
1308 — 4~ \ N\ 7.16 STA. WGN.
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Dimensions for X, Y and. Z are ;jdt given, but are
used merely to illustrate the points for taking
diagonal measurements for checking the squareness
of a frame. Holes or rivet heads are located on the
frame at the approximate terminal” point of the
arrowheads, and can be used for this purpose.

LIFTING PONTIAC CARS WITH HOISTS

L1ft1ng can be accomphshed without adapters with
drive-on type or twin post type hoists, or with hoists
or lifts making contact with . the front suspension
lower arms or rear axle. Since the . frame. is the
perimeter type, some -hoists. designed to.contact side
rails require adapters to raise the car without damage
to parts of the exhaust system, body, floor, etc.
Suppliers of the original lifting equipment should
have information on adapters to use with Pontiac
cars.

Proper Location for Adapters

Fig. 1A-2 shows the proper location “for placing
adapters so that they correctly contact the perimeter
type frame. At front of car, the supports should be
21” behind the center line of the front wheels and
25’ to each side of the center line of the car. The
rear supports should be placed 95” from the center
line of the front wheels and 24" to each side of the
center line of the car. The clearance at these points
is 714" at front and 6” at rear.

BODY TO FRAME MOUNTINGS .

The perimeter type frame permits use of better
and more durable body mounts. As many as twenty
body bolt mounts are used, depending on body style,
and each is insulated with rubber to reduce trans-
mission of vibration to the body.

The installation detail and position of body bolts
are shown in Figures 1A-3 and 1A-4.

RUBBER
INSULATOR
ASSEMBLY

CAGE NUT

RUBBER
INSULATOR
ASSEMBLY s

RUBBER
INSULATOR

WASHERS

BODY BOLT 2, 3, 4, 5, AND 6 BODY BOLT 8 AND 9
CONVERTIBLE COUPE CONVERTIBLE COUPE

) RUBBER

BODY BOLT 8 AND 9
ALL EXC. CONVERTIBLE COUPE ALL EXC. CONVERTIBLE COUPE 7- CONV. COUPE

| INSULATOR

WASHERS

BODY BOLT 2, 3, 4, 5 AND 6 BODY BOLT 1-ALL MODELS

Fig. 1A-4 Body Bolt Installation
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FRAME AND BODY MOUNTINGS
NO. 2 NO. 3 NO. 4 NO.5 .NO. 6  NO. 7 BOLT NO. 8 NO.9
NE- BB ORI ouT BOLT BOLT BOLT . BOLT EXC. STATION  BOLT BOLT

NO. 1 BOLT INNER ' \

WAGON

1of

e

SHEET METAL MOUNTS

e

NO. 7 BOLT
STATION WAGON

Fig.1A-5

The size of body bolts varies with location and
model. A 74¢-14 x 11344 hex bolt is used at positions
2, 3, 4, 5 and 6 on all models. At position 1, 7¢-14 x
25, bolts are used and at positions 8 and 9,. % ¢-14
x 215 hex bolts are used.

On all models, except convertibles and Safaris, the
number 7 bolt is omitted on both sides, but the
rubber body to frame insulators are installed. On

Location of Body Bolts on Frame

convertibles and Safaris, a special 7%¢-14 x 2544 hex
bolt is used at position 7. ; .

Body bolts at positions 7, 8 and 9 should be tight-
ened to 40-60 lb. ft. torque and all others tightened
to 25-60 1b. ft. torque:

All other information concerning the body, such
as removing glass, trim, hardware, etc., is covered
in the Pontiac Body Shop Manual.
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GENERAL LUBRICATION

CONTENTS OF THIS SECTION

SUBJECT PAGE
When To Lubricate ... ... ... ... .. .. .. 2-1
D Y T T o e P 3 e ) 0 XD 0 Teedt 8 6 G0 s o0 T Tie Ll ol G 2-1
Crankcase . ................. ... ...... 2-1
Engine Electrical . .......... ... ... ... .. 2-4
Standard Generator . ................. .. 2-4
Heavy Duty Generator .......... .. ... .. 2-4
Starting Motor . ... ... .. ... ... . ... .. 2-4
Distributor . ... ... .. ... .. .. ... .. .. 2-4
Engine Fuel .. ... ... ... ... ... .. ........ .. 2-4
Carburetor Air Cleaner ................. 2-4
Manifold Heat Valve ......... ... .. .. .. 2-5
Clutch and Linkage ............... ... .. .. 2-5
Clutch Release Bearing ............. ... 2-5
Clutch Linkage .............. ... ... .... 2-5
Gear Shift Controls . . .............. .. .. 2-5
Transmission . ... .. ......... ... . ...... 2-5
Hydra-Matic ................ . ......... 2-5
Standard Synchro-mesh ... .. .......... 2-6
Heavy Duty Synchro-mesh ......... .. .. 2-6

Various parts on Pontiac cars should be lubricated
periodically to retain all the built-in value. However,
as with changing engine oil, the need for this vital
service varies according to the conditions under which
the car is driven.

WHEN TO LUBRICATE

All Pontiacs are thoroughly and completely lubri-
cated at the factory with a special long-lasting chassis
grease and under normal conditions chassis lubrica-
tion will not be required for a period up to 35,000
miles unless a noisy condition develops.

For additional extended chassis lubrication periods,
the specially formulated Pontiac chassis grease is
recommended.

NOTE: If conventional chassis lubricant is used,
relubrication at 4,000 mile intervals is recommended.

ENGINE
CRANKCASE
The terms “For Service ML”, “For Service MM”

SUBJECT
d=Speed T o he Heldtle e <ot a e s e Do 2-6
Speedometer Drive Cable ... ... ... . ... 2-6
Front Suspension . ... ... ... ... ... .. .. ... 2-6
Wheel Bearings . ...... ... ... .. ... ... 2-6
BalllzJomtst . . sz 5 h . h it e 2-6
Control Arms . .............. ... ... ..... 2-6
Rear Suspension ............. ... .... ... . 2-7
Standard Differential ... ..... .. ... .. .. . 2-7
Safe-T-Track Differential . ... ... ... .. 2-7
Steering Gear . ................ ... ... .. ... 2-7
Manual Steering ................. ... .. 2-7
Power Steering .................. ... . .. 2-7
Brakes . ............. .. ... 2-7
Master Cylinder . ................ ... ... 2-7
Power Brake ......... ... .. ... .. .. ... 2-7
Cables ...................... .. ... ..., 2-7
Battery ...... ... ... ... 2-8
Body ... ... .. ... ... 2-8

and “For Service MS or DG” are used by the oil
industry to designate the types of engine oil supplied
to meet the requirements of various service conditions.

Petroleum based engine oils of type MS, as sup-
plied by reputable marketers and represented as
passing car manufacturer’s tests (General Motors
Standard — G.M. 4745M), are suitable for use in
Pontiac engines.

S.A.E. OIL NUMBER SYSTEM

The numerical designations such as 10W, 20W
and 20, etc., adopted by the Society of Automotive
Engineers, classify lubricating oil only according to
fluidity (viscosity). The oils with the lower numbers
are lighter and flow more readily than do the oils
with the higher numbers. The letter “W” after the
number indicates an oil adapted for cold weather
starting. Multi-viscosity type crankcase oils such as
5W-20, 10W-20, and 10W-30 are designed to combine
the easy starting characteristics of the low number
with the warm weather operating characteristics of
the higher number.
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™

A—Differential

B—Distributor

C—Accelerator Linkage

D—Upper Control Arm Pivot Shaft
E—Upper Control Arm Ball

F—Steering Idler Arm
G—Hydra-Matic Linkage
H—Transmission
I—Manifold Heat Control

J—Lower Control Arm Ball
K—Generator

L—Crankcase Ventilators and il Fill
M—Tie-rod Ends

N—Steering Connecting Rod

Fig. 2-1 Chassis Lubrication Chart
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Atmospheric Temperatures S.A.E. Number Acceptable

Expected Recommended Multigrade
10°F.MO°F.. . ... ... .. .. ...... 20W 10W-30
10°F. below zero to 93° above zero 10W 10W-30
10°F. below zero and colder . . . . . . .. 5W 5W-20

NOTE: Petroleum based oils which are identified as *‘For
Service MS or DG’’ are recommended for the Pontiac Engine.

Summer—
with avg.
daytime temp.
over 32°F.

Winter—
with avg.
daytime temp.
below 32°F.

Every 4,000 miles
or 2 months—whichever

Every 4,000 miles
or 30 days—whichever

occurs first occurs first

Fig. 2-2 Engine Oil Chart

SELECTING OIL OF THE PROPER NUMBER

An oil should be used which provides safe lubri-
cation, satisfactory oil economy under warm climatic
conditions, and easy starting at the lowest atmos-
pheric temperatures expected during the period the
oil is to remain in the engine. Based on these con-
siderations, the numbers of engine oil which are
recommended for the Pontiac engine under various
climatic conditions are shown in Fig. 2-2.

OIL CHANGE RECOMMENDATIONS

After the first 4,000 miles of driving, the original
break-in oil should be drained from the engine and
the crankcase refilled with oil as recommended in
Figs. 2-2 and 2-3. Thereafter, when prevailing day-
light temperatures average above 32°F., change oil
every 60 days or every 4,000 miles, whichever occurs
first. When prevailing daylight temperatures average
below 32°F. change oil every 30 days or every
4,000 miles, whichever occurs first.

It is always advisable to drain the crankcase only
after the engine is thoroughly warmed. The benefit
of draining is lost, to a large extent, if the crankcase
is drained when the engine is cold as the oil will be
thick and will not drain properly.

The crankcase refill capacity is 4 quarts except
when the oil filter cartridge is changed. The refill
capacity with an oil filter cartridge change is 5 quarts.

OIL FILTER (DISPOSABLE TYPE)

The full flow oil filter (optional at extra cost) is
highly recommended for use on the Pontiac Engine.
This filter removes harmful particles of dirt, grit or
other foreign material before they can cause undue
engine wear by imbedding themselves in bearing sur-

Fig. 2-3 Oil Change Intervals

faces or otherwise harmfully affect engine perform-
ance.

The filter cartridge should be replaced at the initial
oil change, then every six months or 4,000 miles there-
after (Fig. 2-4).

ADDING OIL BETWEEN CHANGES

Since the lubrication system in a Pontiac is a
full pressure system, it is not necessary to keep oil
level up to the “FULL” mark on the dipstick. It is
only necessary to keep oil level above “ADD OIL”
mark. It takes one quart to bring the oil level from
“ADD OIL” to “FULL” mark. Each time the gas
tank is filled, the oil level should be checked.

It is good economy to let the oil level approach
the “ADD OIL” mark before having oil changed.

CAUTION: Do not overfill.

Fig. 2-4 Replacing Filter Cartridge
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CRANKCASE VENTILATOR

The crankcase breather elements, built into the
oil filler caps, should be cleaned at 2,000 mile inter-
vals, oftener in dusty areas.

Clean oil filler and ventilator cap filters by plung-
ing them up and down several times in a can of
kerosene or other suitable solvent. Re-oil elements
by dipping in engine oil and allowing to drain
thoroughly. ‘

- ENGINE ELECTRICAL
GENERATORS—STANDARD AND HEAVY DUTY

At each lubrication period fill the oil cups with
engine oil. If the oil reservoir in the commutatof
end bearing becomes completely exhausted through
failure to lubricate at regular intervals, it will re-
quire more than a single- filling to restore the reser-
voir. In such a case, the oil cup should be filled three
times consecutively, allowing time between fillings
for the oil to soak down into the wick.

CAUTION: Do not oil with engine running.

The 30 and 35 amp generators have an oiler at
the drive end only. The 28-45 and 45 (low cut-in)
amp generators have oilers at both the drive end
and comrnutator end.

STARTING MOTOR

No lubrication required except on overhaul. When
overhauling starting motor add a few drops of engine
oil to the bronze bushings in both end frames.

DISTRIBUTOR

The hinge cap oiler should be filled with S.AE.
20 oil at each lubrication. When replacing contact
points add a trace of special cam and ball bearing
lubricant to the breaker cam. No other lubrication
is required. Contact points should be completely free
of lubricant at all times (Fig. 2-5).

ENGINE FUEL SYSTEM
CARBURETOR AIR CLEANER

STANDARD AIR CLEANER

The carburetor standard air cleaner should be
serviced in the spring and fall or every 10,000 miles
—under extremely dusty conditions service every
2,000 miles or oftener. Clean as follows:

1. Remove filter element from air cleaner.

2. Clean element by plunging up and down in a
can of gasoline or kerosene.

LUBRICATE

Fig. 2-5 Lubricating Distributor

3. Re-oil element by dipping in engine oil and
allowing excess oil to drain off before assembly.

4. Clean dirt out of element seat in silencer body
and reassemble.

HEAVY DUTY AIR CLEANER (Paper)

The heavy duty air cleaner paper filter element
(on triple-two barrel .carburetors only) should be
replaced or cleaned every 15,000 miles or yearly.

HEAVY DUTY AIR CLEANER (Foam)

This cleaner element may be used in place of the
standard element on two or four barrel equipped
units. The new element is made of a sponge-like mate-
rial (polyurethane) and is very readily cleaned.

At initial installation in air cleaner, remove the
screen from the cleaning element. Dip element in
SAE 10W-30 oil and squeeze to remove excess oil.
Reinstall screen in element with element sealing
edges evenly overlapping screen. Remove air cleaner
from engine and discard paper cleaning element.
Clean all dirt from inside of air cleaner body. Install
the new cleaning element and reinstall entire cleaner
on engine.

After each occasion of driving during dust storms
or at most every 5,000 miles, remove the cleaner
from the engine, remove the cleaner element from
the cleaner, and remove the screen from the cleaning
element. Wash the element in suitable solvent such
as kerosene at room temperature to remove oil and
dirt. Squeeze element (do not wring) dry. Dip in
SAE 10W-30 oil and squeeze to remove excess oil.
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Fig. 2-6 Lubricating Manifold Heat Valve

Replace screen in cleaner element with element
sealing edges evenly overlapping screen. Clean all
dirt from inside air cleaner body, install cleaner
element, and reinstall entire cleaner on engine.

FUEL FILTER (DISPOSABLE TYPE)

The disposable type fuel filter assembly should be
replaced at 12,000 mile intervals or yearly. If pre-
mature plugging occurs, a change in brand of fuel
is suggested.

MANIFOLD HEAT VALVE

Check heat valve in right bank manifold at 4,000
mile inspection for freedom of movement; if sticking,
lubricate bushing with graphite in alcohol (Fig. 2-6).

CLUTCH AND LINKAGE

CLUTCH RELEASE BEARING

The clutch release bearing requires no periodic
lubrication. It is a ball bearing, lubricated and sealed
with enough lubricant for life.

CLUTCH LINKAGE—SYNCHRO-MESH

Every 4,000 miles, lubricate all pivot points with
engine oil. Use light grease at push rod to clutch
fork ball joint, and chassis grease at high pressure
lubrication fitting.

SHIFT LINKAGE
Every 8,000 miles, lubricate all joints below the
steering column shift levers with engine oil.

GEAR SHIFT CONTROLS

The gear shift control linkage is lubricated at
assembly and requires no further lubrication unless
the parts become dry and sticky. Lubricate with
wheel bearing grease as necessary.

Fig. 2-7 Hydra-Matic Drain at Bottom of Oil Pan

ACCELERATOR LINKAGE
Lubricate every 8,000 miles with light engine oil.
NOTE: Do not lubricate carburetor linkage.

HYDRAMATIC TV LINKAGE
Lubricate every 8,000 miles with engine oil.

TRANSMISSION
HYDRA-MATIC

Check for leaks and correct oil level as outlined in
the Hydra-Matic Manual. If level is at lower mark or
below, add Automatic Transmission Fluid “AQ-ATF”
(Type A) to bring to full mark. (Approximately one
pint required to raise level from lower mark to full
mark.)

Change oil every 25,000 miles (Fig. 2-7). Refill
capacity for the Roto Hydra-Matic is 11 pints; for
the Super Hydra-Matic, 18 pints. The filler tube is
located on right hand side of engine (Fig. 2-8).

Fig. 2-8

Location of Hydra-Matic Filler Tube
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LUBRICANT

Fig. 2-9 Location of Synchro-mesh Filler Plug

STANDARD AND HEAVY DUTY SYNCHRO-MESH

Lubricant change in the synchro-mesh transmis-
sion is not recommended unless repair work is being
done. Check transmission for leaks at each 4,000-mile
inspection period. If there is evidence of leakage,
the leak should be corrected and lubricant added,
if needed. The filler plug for both transmissions is
located on side of transmission case (Fig. 2-9).

Refill capacity is: Standard—1.8 pints; Heavy Duty
—2.8 pints. Lubricant should be level with bottom of
filler plug hole.

Use SAE 80 “Multi-purpose Gear Lubricant”. No
special additive to this lubricant is required or rec-
ommended.

4-SPEED SYNCHRO-MESH

Lubricant change is not recommended unless
repair work is being done. Check transmission for
leaks at each 4,000-mile inspection period. If leakage
is detected, make proper repairs and add lubricant as
necessary.

The lubricant filler plug for the 4-speed synchro-
mesh transmission is located on side of transmission
case.

Refill capacity is 2.5 pints. Use SAE 80 “Multi-
purpose Gear Lubricant”. No special additive is re-
quired. Lubricant should be level with bottom of
filler plug hole.

SPEEDOMETER DRIVE CABLE

Lubricate speedometer cable if noise or needle
flicker is noticed. In some cases the lubricant placed
in the conduit at the factory may become dry causing
a slight binding of the cable. This condition will
usually result in wavering of the speedometer needle.
A very dry cable, of course, will be noisy. When lubri-
cating the speedometer cable, first remove it from the
top and wipe all of the old grease from the cable.

Use a suitable speedometer cable grease which
will not become hard and stiff when cold, coating the
lower two-thirds of the cable with a generous amount
of lubricant. Apply a limited amount of lubricant to
the upper one-third of cable to assure adequate lubri-
cation in area of bend at speedometer head.

CAUTION: Do not over-lubricate the upper portion
of cable as lubricant may seep into speedometer
head.

FRONT SUSPENSION

WHEEL BEARINGS

Front wheel bearings require no periodic lubri-
cation. They should be lubricated only when it is
necessary to remove wheels for other work, such as
brake relining. The bearings should then be thor-
oughly cleaned and rollers coated with high melting
point water resistant wheel bearing lubricant. Do not
fill the wheel hub cavity.

Wheel bearings that are not properly adjusted, i.e.,
too tight or too loose, are usually the cause of wheel
bearing failure and accordingly wheel bearing ad-
justment and lubrication should only be undertaken
by authorized Pontiac dealers.

BALL JOINTS

Both the upper and lower control arm balls should
be lubricated every 35,000 miles with specially for-
mulated chassis grease, unless noise develops.

CONTROL ARMS

The upper control arm pivot shafts should be
lubricated every 35,000 miles with specially formu-
lated chassis grease, unless noise develops.

NOTE: If conventional chassis lubricant is used,
relubrication at 4,000 mile intervals is recommended.
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REAR SUSPENSION

STANDARD DIFFERENTIAL

Lubricant change in the standard differential is
not recommended unless repair work is being done.
The differential should be checked for leaks at each
4,000 mile inspection period. If there is evidence of
leakage, the leak should be corrected and lubricant
added if needed. Level should be even with bottom of
filler plug hole. Rear axle capacity is 534 pints. v

Use factory recommended lubricant (suitable for
passenger car duty) in the standard differential. Be-
cause of the importance of using factory recom-
mended lubricant in the standard differential, a con-
tainer of this lubricant is furnished with each service
ring gear and pinion set or differential carrier as-
sembly. This lubricant is also available in 1 quart
cans through regular parts channels if for any reason
a refill is required.

SAFE-T-TRACK DIFFERENTIAL

Lubricant change in the Safe-T-Track differential
is not recommended unless repair work is being
done. The differential should be checked for leaks at
each chassis lubrication. If there is evidence of leak-
age, the leak should be corrected and lubricant added
if needed. Level should be even with bottom of filler
plug hole. Rear axle capacity is 515 pints.

Use only “Multi-purpose Hypoid Gear Lubricant”.

If a regular hypoid lubricant is used in Safe-T-
Track differentials for refills, severe ‘“chatter” on
turns will result.

STEERING GEAR

MANUAL STEERING

Lubricant change is not necessary unless the unit is
disassembled for repair. At each 4,000 mile inspection
period, unit should be checked for leaks. If there is
evidence of leakage from the steering gear, the leak
should be corrected and all-season steering gear
lubricant added to bring to proper level.

If unit does not leak, it is only necessary to check
level once yearly (preferably in the fall).

POWER STEERING

It is not necessary to change fluid unless the unit
is disassembled for repairs. However, if there are
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Fig. 2-10  Master Cylinder Fluid Level

any leaks in the system they should be corrected and
the fluid level checked. Add automatic transmission
fluid, AQ-ATF (Type A), to bring level up to mark
near top of reservoir.

BRAKES

MASTER CYLINDER

If there is evidence of leakage in the brake hy-
draulic system, the leak should be corrected and fluid
added as needed. Otherwise fluid level should. be
checked at the time of brake adjustment or every
4,000 miles.

When adding fluid, bring level to 1” from gasket
surface of filler neck (Fig. 2-10).

NOTE: Always use heavy duty brake fluid which
meets the S.A.E. 70R1 specification.

POWER AND STANDARD BRAKE LINKAGE
Apply light engine oil on power brake pedal and

linkage pivot points when dry or sticky.
CABLES

Brake cables should be lubricated when the rear
wheels and drums are off to replace brake shoes and
linings or to make a major adjustment. Light -grease
is recommended.

Lubricate as follows:

1. Thoroughly clean cable from conduit to cable
spreader.

2. Remove retainers at forward end of conduits.

3. Pry apart the two fingers of the anchor which
are clinched around the cable conduit, then loosen
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(but do not remove) the two bolts which hold the
conduit anchor to the brake backing plate.

NOTE: If the anchor is removed, the cable ten-
sion spring on the brake cable will expand through
the hole in the backing plate. Care should be taken
so that the cable end does not disconnect from the
brake operating lever. This would require removal of
drums to permit re-engaging the cable with the oper-
ating lever.

4. Slide the conduit forward on the brake cable.

5. Clean the cable, examine for broken strands, and
apply light grease to the cable.

6. If conduit anchor at backing plate has been re-
moved, see that rear brake drums are removed.
Inspect cable connections to hand brake actuating
lever to be certain lever is seated in lever hook.

7. Slide brake cable conduit back in position and

secure at forward end with retainer.

8. Tighten two bolts holding anchor to backing
plate and then clinch two fingers of anchor around
cable conduit. See that rubber boot is in place over
front end of cable conduit.

BATTERY

Every 30 days, observe liquid level and, if low, add
distilled water to bring level to bottom of vent well.
At high ambient temperatures or exended trip oper-
ation more frequent additions may be required. In-
spect top of battery and retainer. If damp or cor-
roded, cleah with soda solution or diluted ammonia
water; dry thoroughly.

Check the specific gravity of the battery. The
battery should be kept at or near a full charge at all
times (1.240-1.280 hydrometer reading). This is es-
pecially important in cold weather when the demands
on the battery are high. A battery can freeze in
extreme cold if it is not in a fully charged condition.

CAUTION: Battery fumes are flammable and toxic.

BODY

DOOR LOCK AND STRIKER

Wipe lock and striker parts clean and apply a light
coat of stick-type lubricant to the mating surfaces

of the rotary lock bolt and the striker teeth of each
door. Clean off excess lubricant.

CAUTION: Do not use oil.

DOOR HINGE HOLD OPEN SPRINGS AND STRAPS.

Coat front door hinge hold open springs and fric-
tion surface on rear door hold open straps with
light grease.

DOOR HINGE PINS
Apply light engine oil every 8,000 miles or when

hinge is dry.
DOOR AND REAR DECK LOCKS

Whenever it becomes difficult to insert the key
into the lock, a small amount of powdered graphite
should be blown into the lock cylinder.

HOOD LATCH AND SAFETY HOOK
Every 8,000 miles apply light engine oil to all pivot

and spring anchor points.
HOOD HINGE

Apply light engine oil every 8,000 miles.

FUEL TANK DOOR

Apply light engine oil to hinge pin every 8,000
miles.
SAFARI REAR GATE HINGES

Apply light engine oil to rear gate hinges every
8,000 miles. Wipe off all excess lubricant.
SAFARI FOLDING SEAT

Every 8,000 miles apply engine oil sparingly to the
pivot points of the folding rear seat assembly. Wipe
off all excess lubricant.

CONVERTIBLE COUPE HYDROELECTRIC
PUMP MOTOR

The hydroelectric pump motor does not require
service unless malfunction develops.
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DESCRIPTION

The suspension system employs coil springs front
and rear. Ball joints are used on the steering knuckle
at outer ends of upper and lower control arms in
front.

The rear suspension consists of a basic four-link
suspension, made up of two lower control arms, one
on each side, and two upper control arms which are
held by pivot bolts at rear axle and frame cross
member,

FRONT SUSPENSION

The ball joints, located at the outer ends of the
upper and lower controls arms (Fig. 3-1), serve as
pivot points for both the vertical movement of the
wheel and rotation of the steering knuckle, Construc-
tion of the upper and lower ball joints is similar ex-
cept that load is maintained on the upper joints by
an integral pressure ring while the lower joints are
under load due to weight of car on the springs which
are supported by the lower control arms (Fig. 3-1).

The spherical joints take thrust from any angle
and have phenolic resin seats for bearing and wear-
ing quality, Lubrication fittings are provided at ball
joints, and rubber seals, enclosing the lower half of
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ball studs, serve as grease retainers (Fig. 3-2). The
steering knuckles and spindles are of integral design
and the brake cylinders are rigidly attached to the
knuckles with the backing plate serving principally as
a support for brake shoes and as a protective cover
(Fig. 3-3).

Fig. 3-1 Front Suspension Ball Joints
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Fig. 3-4 Shimming of Upper Control Arm

Steel bushings at the inner ends of the upper con-
trol arms pivot on shafts attached to the car frame.
Caster and camber adjustments are made with shims
at this point (Fig. 3-4).

The inner ends of the lower control arms are rub-
ber mounted to the two front cross members of
frame thus avoiding metal to metal contact. The front
bushings of these control arms are oval while the rear
bushings are round.

The upper ends of the front coil springs seat in
the frame side members; the lower ends of these
springs rest on the lower control arms (Fig. 3-1).

A direct acting shock absorber of sealed construc-
tion is carried inside each front coil spring. The
upper stud of the shock absorber is fastened to a
bracket on the frame by a nut. The lower end of
shock absorber is attached to the lower control arm
with two bolts, plain washers and lock washers. Noise
insulation is provided by rubber bushings which fit
over the shock absorber upper studs to prevent metal
to metal contact between each stud and metal
bracket.

A stabilizer shaft, mounted in rubber to the frame
forward of front springs and connected to the lower
control arms by links at each end, provides roll
stability (Fig. 3-5).

Rubber bumpers attached to the frame below the
upper control arm cushion downward movement of
the suspension system, and bumpers attached to the
front lower control arms cushion the upward move-
ment.

REAR SUSPENSION

The two rear axle upper control arms and two
lower control arms (Fig, 3-6) form the basic links
of rear suspension. The functions of the lower control
arms are to carry the load of car at rear, maintain

 RUBBER
=T BUSHING .

STABILIZER CONTROL STABILIZER
SHAFT LINK ARM SHAFT BRACKET
Fig. 3-5 Stabilizer Shaft Assembly
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UPPER CONTROL ARMS

Fig. 3-6 Upper and Lower Rear Control Arms

the axle in line relative to frame, and oppose torque
reaction of the rear axle. The main function of the
upper control arms is to control rear axle “windup.”

Rubber bushings are used at all connecting pivot
points of the two upper and two lower control arms.

The upper ends of rear springs are retained in
seats welded to the frame while the lower ends are
attached to braces welded to the rear axle (Fig. 3-7).

Direct acting sealed shock absorbers are mounted
with upper ends inclined toward center of car. Rubber
bumpers, attached to the frame above the rear axle,
cushion extreme downward movement of the frame
and body. Safari models incorporate a stabilizer shaft
in the rear suspension. Other body styles have sta-
bilizer shafts on the front only.

SPRING
RETAINER
SEAT

CONTROL
ARM

Fig. 3-7 Position of Rear Coil Spring

PERIODIC SERVICE

Periodic service of the suspension system consists
of regular lubrication as outlined in the GENERAL
LUBRICATION section.

Lubrication fittings are provided at the front sus-
pension ball joints and inner ends of the upper con-
trol arms. Shock absorbers do not require lubrication
and, in case of leaks or malfunction, they should be
replaced.

ADJUSTMENTS AND CHECKS ON CAR

The following adjustments and checks are made
with the suspension parts on the car:

CHECK AND ADJUST FRONT WHEEL BEARINGS

A slight looseness in the lower ball joint when
weight of car is taken off wheels is normal and does
not necessarily indicate excessive wear or looseness.

To check:

1. Place lift or car jack under lower frame front
cross member and raise wheel just off floor. This
will load the ball joints.

2. Grip tire at top and bottom and rock. If move-
ment of tire at outer periphery exceeds 14”, the
wheel bearing, ball joints or both may be worn
excessively,

If bearing looseness is excessive, adjustment of
wheel bearings can be made by either of the follow-
ing two methods, the first being the preferred method,

TORQUE WRENCH METHOD
1. Remove dust cap.

2, Check for slip fit of bearing cones on spindles.
Bores of bearing cones should have a light coat of
wheel bearing lubricant to allow cones to creep on
spindle.

3. If nut turns hard on spindle, check for and
remove any burrs from spindle threads and cotter
pin holes or key slots in nut.

4. With tire off ground adjust bearing:

a. While rotating drum in both directions, tighten
nut with torque wrench to approximately 10-12
1b. ft. to insure all parts are properly seated.

b. Back off nut one flat (1/6) of a turn. If lock-
ing holes line-up, insert cotter pin. If holes do not
line-up, continue to back off the adjusting nut to
the nearest locking hole. Final adjustment should
be one flat to 114 flats turn, backed off from the
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4. With tire off ground adjust bearing:

a. Tighten nut with torque wrench to approxi-
mately 325 lb. in. (27 1b. ft.) to insure all parts
are properly seated. Turn drum.

b. Back off nut to finger loose and retighten to
25-35 Ib. in, (Fig. 3-8).

c. If a slot in nut lines up with a cotter pin hole
in spindle, insert new cotter pin; otherwise tighten
nut only enough to permit cotter pin to enter first
hole and insert new cotter pin. Do not exceed 110
Ib. in.

d. Clinch cotter pin and cut off extra length to
ensure ends will not interfere with static collector
or dust cap.

5. Install dust cap and lower tire to ground.

HAND FEEL METHOD

1. Remove dust cap.

2. Check for slip fit of bearing cones on spindles.
Bores for bearing cones should have a light coat of
wheel bearing lubricant to allow cones to creep.

3. If nut turns hard on spindle, check for and re-
move any burrs from spindle threads and cotter pin
holes or key slots in nut.

4. With tire off ground adjust bearing:

a. Tighten nut with an 8" or 10" wrench using
enough arm length leverage to ensure parts are
properly seated.

b. Back off nut finger loose. Then tighten finger
tight.

c. Tighten nut with wrench until next slot of
nut lines up with cotter pin hole in spindle and in-
sert new cotter pin.

NOTE: Do not apply force on wrench greater
than ten pounds at a point 10" from center of
spindle,

d. Clinch cotter pin and cut off extra length to
ensure ends will not interfere with static collector
in dust cap.

5. Install dust cap and lower tire to ground.

CHECK WHEEL AND TIRE RUN OUT

Check run out of each front wheel and tire using
dial indicator against rim felloe band. If run out
exceeds allowable 13", correction may be made by
rotating tire on wheel.

Fig. 3-8 Cross Section of Front Wheel Assembly

When minimum run-out has been obtained, mark
point of greatest run-out so wheels can be positioned
as shown in Fig. 3-9 when checking front end align-
ment. Hold a piece of chalk near wheel rim or tire
sidewall while spinning wheel. Chalk can be moved
inward to mark rim or tire at point of greatest run-
out.

CHECK WHEEL AND TIRE BALANCE

During tire break-in or after tires have been re-
paired they may lose their original static balance—
equal distribution of weight of a wheel and tire about
its axis of rotation—resulting in pounding action or
“tramp”.

CHALK MARK IN THIS POSITION
WHEN CHECKING CASTER, CAMBER,
BALL JOINT INCLINATION

CHALK MARK IN THIS
POSITION WHEN CHECKING

LOCATION OF POINT OF GREATEST LATERAL RUN-OUT OMN
FRONT WHEELS WHEN CHECKING ALIGMMENT FACTORS

Fig. 3-9 Wheel Pasition for Checking Alignment
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3. Adjust bearings so that wheel will rotate with
minimum friction.

4. Check tire for correct pressure and remove
stones from tread grooves.

5. Start wheel several times allowing it to stop by
itself. If stop position 15 always the same, wheel
assembly is not in static balance.

G. Mark low (heavy) and high (light) points.

7. Install weight on rim inner felloe at light point
to compensate for unbalance,

8. If only slight unbalance exists, install weights
at opposite sides of rim inner felloe 90° from light
point, Then move these weights toward light point
until wheel is in balance.

9. Repack bearing and install wheel assembly. Ad-
just wheel bearing.

CHECK SPHERICAL BALL JOINTS
1. Check and lubricate all ball joints.

2. Raise car at the lower control arm, supporting
outside of the spring seat, so that the upper control
arm is not touching rebound rubber bumper and
front wheels are free from contact with lift or floor,

3. Check movement of each front wheel by mov-
ing top and bottom of tire in and out, using sufficient
hand load to take up any clearance, but not in excess
to deform tire or suspension parts. An excess of 14"
travel (measured at the periphery of the tire) indi-
cates a worn or loose wheel bearing, worn ball joints,
looseness at the upper or lower control arm shafts,
or a combination of all these. When moving tire, as
mentioned abowve, observe each ball joint and each
bushing on upper arm shaft to check each part inde-
pendently for looseness.

4, If above check indicates looseness, check wheel
bearings using torgue wrench or hand feel method.
Replace bearings if worn excessively.

5. If excessive looseness still exists at periphery
of tire, make sure front end is properly lubricated and
that no excessive play exists in the upper control arm
inner shaft. If excessive wear and /or looseness (020"
maximum) exists between the threads of the shaft
and the bushing assembly, correct by following proce-
dures outlined on pages 3-8 through 3-10.

6. If wheel bearings or upper arm shafts were not
the cause of looseness, use J-6627 ball stud remover

to remove the upper ball stud, and disconnect the
upper arm from steering knuckle.

7. Make sure that the upper ball joint is properly
lubricated, then install a nut (snug against the upper
ball joint) and rotate the ball stud in its socket with
a torgque wrench. If the torgue required is less than
Lg 1b. ft. or more than 6 1b. ft. the ball joint should
be replaced.

8. Install upper ball stud in knuckle and tighten
stud nut to 60-95 lbh, ft. torque.

9. If excessive looseness still exists at periphery
of tire, then use J-6627 ball stud remover to discon-
nect lower ball stud from steering knuckle.

NOTE: It is permissible to support the suspension
assembly anywhere on the lower arm.

10. Install nut on lower ball stud and check for
excessive wear or looseness by measuring the ball
Jjoint end play.

a. When the ball joint is new, it is permissible
to have a maximum of .035" end play.

b. When checking a used or worn ball joint, it is
permissible to have a maximum of 045" end play.

11. Replace lower ball joint in control arm, if
MNECESSAry.

12. Install lower ball stud in knuckle and tighten
stud nut to 60-95 lb. ft. torque.

Whenever performing a front wheel alignment or
inspection, it 15 necessary that the front end be
properly lubricated, and that there is no excessive
play in the upper control arm shafts, wheel bearings,
or ball joints. Before checking front wheel alignment,
check front suspension spherical ball joints as de-
cribed above,

CHECK CAR HEIGHT

To determine whether height of front and rear
suspension is normal, compare measurement on the
car in guestion with others of the same body type
and having comparable equipment. Measurements
should be taken as follows:

1. At front, measure height from top of lower con-
trol arm to underside of frame at a point directly
behind center line of spring. (See SPECIFICA-
TIONS and Fig. 3-10).

2. At rear, measure height from top of axle hous-
ing to top of spring seat at a point approximately
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CONTROL

Fig. 3-10 Spacer Inserted to Set Front Suspension

114" outward from rubber bumper on frame. (See
SPECIFICATIONS and Fig. 3-11).

It is important to have the suspension parts in the
normal curb height position when checking wheel
alignment. This can be obtained by jouncing the
front and rear of the car up and down, decreasing
the amount of movement until the parts reach nor-
mal curb height position.

The tendency to remain upward or downward
will be more noticeable on new cars on which the
suspension joints have not yet become burnished and
completely free. For this reason, checking of caster
and camber on new cars should not be done unless
the height is set to correspond with the height of the
front end of a similar model which has freed up after
usage.- (See SPECIFICATIONS and Figs. 3-10 and
3-11). Blocks, or spacers made of rod or tubing, will
be useful in positioning parts.

WHEEL ALIGNMENT—DEFINITIONS
TOE-IN
Toe-in is the drawing together of the front wheels

so that they are closer at the front “B” than at the
back “A"” as shown in Fig. 3-12.

Fig. 3-11 Spacer Inserted to Set Rear Suspension

CASTER AND CAMBER

Forward tilt of the front ball joints relative to the
true vertical is negative caster; backward tilt is posi-
tive caster (Fig. 3-13). Camber is the outward tilt of
front wheels at top; steering axis inclination is the
inward tilt (Fig. 3-14).

TOE-OUT ON TURNS

Toe-out on turns is the relationship between front
wheels on turns (Fig. 3-15). Since the front wheels
must turn on different radius circles, the steering
arms are inclined inward at the back to provide the
correct turning angles in degrees.

FRONT OF CAR J

Fig. 3-12 Toe-In
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NEGATIVE CASTER __ﬁ | POSITIVE CASTER
ANGLE | T T

ANGLE

FRONT
QF
CAR

Fig. 3-13 Caster Angle

INSPECTION BEFORE CHECKING
FRONT WHEEL ALIGNMENT

Before any checking or corrective work is started
on wheel alignment elements, including toe-in, caster,
camber, steering axis inclination, and toe-out on
turns, the following items which will affect steering
should be considered:

STEERING AXIS

—— CAMBER ANGLE
INCLINATION l—

e

——— VERTICAL

= C/L OF TIRE

c/L OF 4

BALL L

JOINTS h
\I 1['\_____‘_ B
WL

C/L OF !
1t

WHEEL o

N

Fig. 3-14 Camber Angle and Steering Axis Inclination

l

| |
|_

.\'\I .\
b
FRONT OF CAR ‘L)
/\".

10e0% -

Fig. 3-15 Toe-Out on Turns

1. Check tire inflation and bring to recommended
pressure.

2. Check front wheel bearing adjustment and cor-
rect if necessary.

3. Check wheel and tire run out,

4. Check wheel and tire for excessive unbalance
which would affect steering.

5. Check spherical ball joints.

6. Check steering linkage for looseness. Replace
or tighten parts.

7. Check shock absorbers for leaks or lack of con-
trol.

8. Check for extraordinary load in car. Remove
load or compensate by setting height. (Samples, tools,
etc., carried regularly should not be considered
extraordinary load.)

9. Check car height.

CHECK AND SET TOE-IN

Check and set toe-in (see SPECIFICATIONS)
with a trammel or with other reputable front end
aligning equipment, measuring from sidewall of tire
or wheel felloes using methods given below.

MEASURING BY TRAMMEL

1. After moving car forward on level floor, chalk
tread on both front tires at point 9" above floor,

2. With trammel set at center to center distance
of front tires, make mark with chalk on each front
tire exactly trammel width apart.
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3. Push car forward (never backward) until chalk
with trammel marks is 9” above floor at rear of
wheels.

4. Measure difference from trammel marks made
when chalk was in front of wheel; if trammel marks
are now greater than when marked at front, wheels
toe-in by this amount (see SPECIFICATIONS).

EQUIPMENT MEASURING FROM SIDEWALL
OR WHEEL FELLOES

When using this type of equipment, wheel run out
will have a very direct bearing on the readings. Since
the allowable run out is 14" the readings could pos-
sibly be off as far as 14" on each wheel if the effect of
run out is not cancelled. By taking the average of
three readings with the wheel rotated 120° for each
reading, the error due to wheel run out can be can-
celled. This should be done as follows:

1. After moving the car forward on level floor, take
first reading.

2. Mark sidewall of both tires with the number
1" at rear of tire where instrument bears.

3. At 120° intervals (i.e. 14 and 2, distance around
the tire) mark the numbers 2" and “3” on both tires.

4. Jack up and turn wheels until the number “2"
is in the position which number “1" occupied when
the first reading was taken.

5. Push car back one foot and bring forward to
position and take second reading, This reading will
then be taken with the instrument bearing 120°
around the wheel from where the first reading was
taken.

6. Use the same procedure for taking the third
reading.

7. Average the three readings to find the actual
toe-in,

SET TOE-IN

1. Remove horn button and set gear on high point
of worm by turning steering wheel until mark on
shaft is exactly at top. This mark locates the high
point, or middle of gear travel.

2. Loosen tie rod end clamp bolts and turn tie rod
tubes an equal amount until toe-in is 0-I4”. Turn
right tie rod in direction of rotation of wheels, when
car moves forward, to increase toe-in; turn left tie
rod in opposite direction to increase toe-in.

SHOCK
ABSORBER

Fig. 3-16 Caster and Camber Shim Location

3. Make sure front wheels are straight ahead by
measuring from a reference point at same place on
each side of frame center to front of wheel rims. If
measurements are not equal, turn both tie rod tubes
in same direction (so as not to change toe-in) until
measurements become equal. Re-check toe-in since
toe-in measurement is accurate only with wheels in
straight-ahead position.

4. Tighten tie rod adjuster sleeve bolts to 14-20 Ib.
ft. torque, making sure bolts are to lower rear side
of tie rod and at a 45° angle to horizontal, head of
bolts down.

ADJUST CASTER AND CAMBER

Caster and camber are adjusted to specifications
by placing shims between the upper pivot shafts and
the frame (Fig. 3-16). Both adjustments can be made
at the same time. In order to remove or install shims,
raise car to remove weight from front wheel then
loosen the control arm shaft to frame bolts, Addition
to camber angle moves top of wheel out—subtraction
in.

1. To decrease positive caster add shims to front
bolt,

2. To increase positive caster remove shims from
front bolt,

3. To increase camber remove shims from both
front and rear bolts.

4. To decrease camber add shims to both front and
rear bolts.

NOTE: By adding or subtracting an equal amount
of shims from front and rear bolts camber will be
changed without affecting caster.
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Refer to the shim chart (Fig. 3-17) to determine
the amount of shim necessary to correct the adjust-
ment. After the correct number of shims have been
installed, torque the pivot shaft mounting bolts to
80-95 Ib. ft.

CHECK TOE-OUT ON TURNS

Check toe-out after any necessary corrections to
camber, caster, and toe-in have been made.

1. Check with any reputable front end aligning
equipment using full floating turn tables. With front
wheels resting on turn tables, turn wheels to left until
left wheel has been turned 20° from straight ahead.
The right wheel should then be turned 18° to 19°.

2. Turn wheels to right until right wheel has been
turned 20° from straight ahead, Left wheel should
now be turned 187 to 197,

3. Incorrect toe-out on turns may be caused by
other incorrect front end adjustments, but generally
indicates bent steering arms which must be replaced.

Replacement of one or both steering arms should
be followed by a complete front end check.

MINOR REPAIRS

FRONT SHOCK ABSORBER—REMOVE AND REPLACE

1. Raise car on hoist, or jack up front end so
weight of car is fully off front wheels.

2. Remove nut, retainer and grommet which at-
tach upper end of shock absorber to frame bracket.

NOTE: Shock absorber piston rod must not turn
while loosening nuts. If necessary, use pliers or
wrench to hold top of shock absorber stud mount-
ing while removing nuts.

3. Remove two lower bolts and washers retaining
shock absorber and remove shock absorber through
lower control arm.

4. Install new shock absorber by reversing the
above procedure. Make sure all grommets and re-
tainers are correctly installed.

NOTE: Upper stud nuts must be pre-tightened
until they bottom at end of steel threads.

5. Tighten upper stud nuts 60-120 Ib. in. torque
and lower belts 15-25 Ib. ft. torque.
FRONT SPRING—REMOVE AND REPLACE

1. Raise front end of car with jack placed under
frame front cross member,

s OME SHIM CHAMGE OME SHIM CHANGE OME SHIM CHAMGE
THT'CM AT BOTH BOLTS FRONT BOLT ONLY REAR BOLT ONLY
i WILL CHANGE WILL CHANGE WL CHANGE
NESS CAMBER CAMBER | CASTR CAMBER | CASTER
030" 100 %° z 23 12 23
060" 21" APPROX. %° 4' 45" 25 45"
164" 56° APPROX. 1° 1 ol g rr > T

Fig. 3-17 Caster and Camber Shim Chart

2. Remove wheel.
3. Remove shock absorber.

4. Disconnect lower end of stabilizer link from
control arm.

5. Disconnect steering linkage from knuckle.
6. Install spring compressor J-7592 (Fig. 3-18).

a. Locate one compressor plate in one of upper
coils of spring so that ramp faces down against
coil.

b. Locate other plate in one of lower coils with
ramp facing up.

NOTE: Plates must be parallel and radially aligned.
Also, center of hole in plates must be aligned with
center line of spring (Fig. 3-18).

c. Place retainer J-7592-6, cup side up, over
thread end of rod J-7592-5 followed by bearing;
then start long nut J-7592-3 on rod.

d. Insert rod, hex end first, up through both
plates.

e. Slide retainer J-7592-4, cup side down, over
hex end of rod and secure with C-clip. Clip must
seat down in retainer,

7. While holding upper end of rod, tum nut at
lower end to compress spring.

8. Disconnect inner end of lower control arm
from frame front cross members by removing nuts
and withdrawing two special 93" dia. pivot bolts.

1-7592-01

COMPRESSOR PLATES

Fig. 3-18 Compressor J-7592 Inserted in Front
Coil Spring
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Fig. 3-19 Pressing Lower Ball Stud from
Steering Knuckle

9. Swing inner end of arm down; coil spring will
drop from its seat in frame side member at same
time.

NOTE: Spring can also be removed by pressing

lower control arm ball stud from steering knuckle

with tool J-6627 (Fig. 3-19) and swinging outer

end of arm down.

10. If spring is to be replaced, assemble compres-
sor J-7592 on new spring (Fig. 3-18).

11. Install spring on car by following removal
procedure in reverse order.

12. Tighten bolts which attach inner ends of con-
trol arm to frame front cross members to 150-175
1b. ft. torque. Tighten shock absorber lower bolts to
15-25 1b. ft. torque and upper nut to 60-120 1b. in.
torque.

Tighten stabilizer link nut to 60-120 1b. in. torque.

Tighten steering arm to knuckle nut to 60-95 1b.
ft. torque.

FRONT UPPER CONTROL ARM AND SHAFT—
REMOVE AND REPLACE

1. Place jack under lower control arm, raise wheel
off Aoor and remove wheel.

2. Remove ball stud from steering knuckle, using
tool J-6627 (Fig. 3-19).

3. Remove two bolts and self-locking nuts holding
control arm shaft to frame and remove arm and shaft
assembly.

Fig. 3-20 Upper Control Arm Spreader Installed

4. Remove shaft from control arm by removing
front and rear threaded bushings,

5. Install shaft in new control arm as follows:

a. Place tool J-7167 in position (Fig. 3-20)
and expand until distance between inner faces of
arms is B314,” (Fig. 3-21).

b. Place pivot shaft with new rubber seals in
position in control arm.

c. After lubricating pivot shaft threads with
flake graphite grease, start bushing on pivot shaft
and into arm at same time. Tighten so head of
bushing is firmly seated against control arm (150-
175 1b. ft. torque).

d. Center pivot shaft in control arm and install
other bushing, being sure threads index so there is
no bind. Tighten so head of bushing is firmly
seated against control arm (150-175 1b. ft. torque).
Remove special spreader tool

e. Check to see that distance between inner
faces of shaft ends of control arms is correct (Fig.
3-21). Also check to see that pivot shaft is equal-
ized in arm by measuring from bolt hole to arm at
each end of shaft. Turn shaft in arm to centralize
if distances from each bolt hole to arm are not
equal.

NOTE: Frictional drag of shaft in bushings should
not exceed 50 Ib. in.

6. Position upper control arm and shaft on frame
cross member and install two bolts and self-locking
nuts. Tighten nuts to 80-95 1b. ft. torque.

7. Assemble control arm to upper ball stud, tight-
ening stud nut to 80-95 1b. ft. torque.
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Fig. 3-21 Correct Installation of Upper Control

Arm Shaft

8. Lubricate control arm shaft and ball studs,
replace wheel, lower car, and check front wheel align-
ment.

FRONT LOWER CONTROL ARM—
REMOVE AND REPLACE

1. Perform steps 1 through 7 under FRONT
SPRING-REMOVE AND REPLACE.

2. Press lower control arm ball stud from steering
knuckle with tool J-6627 (Fig. 3-19),

3. Swing steering knuckle out and lower control
arm; coil spring will drop from its seat in frame side
member at same time.

4. Disconnect inner ends of lower control arm by
removing nuts and withdrawing two special 9,"
dia. bolts.

5. Install front lower control arm by following
removal procedure in reverse order.

6. Tighten lower ball stud nut to 80-95 1b, ft.
torque and control arm to frame bolts to 150-175
1b. ft. torque.

NOTE: Lower control arm should be positioned
at curb height to centrally locate before tightening
control arm to frame bolts.

FRONT LOWER CONTROL ARM REAR BUSHING—
REMOVE AND REPLACE

1. Remove control arm from car as outlined above.

2. Rest arm on remover J-7022-1 as shown in Fig.
3-22. Place spacer J-7022-7 around bushing. Then,
with sleeve J-7022-3 between control arm and arbor,
press bushing from arm. Remove other bushing from
arm in same manner.

Fig. 3-22 Removing Rear Bushing from Front

Lower Control Arm

3. Install new bushing in control arm using com-
ponents of tool J-7022 in manner illustrated in Fig.
3-23.

4. Install control arm on car.

FRONT LOWER CONTROL ARM FRONT BUSHING—
REMOVE AND REPLACE

1. Remove control arm from car as outlined above.

2. Rest arm on remover J-9584-1 as shown in
Fig. 3-24. Place spacer J-9584-3 around bushing, then
with sleeve J-8481-2 between control arm and arbor
press, press bushing from arm.

Fig. 3.23

Installing Rear Bushing in Front
Lower Control Arm
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Fig. 3-24  Removing Bushing from Control Arm

3. Install new bushing in control arm using the
arrangement of tools as shown in Fig. 3-25.

4, Install control arm on car.
UPPER AND/OR LOWER BALL JOINT—
REMOVE AND REPLACE

1. With control arm removed, chisel or drill heads
of rivets retaining ball joint to control arm and drive
out rivets.

2. Remove ball joint assembly.

3. Install new ball joint, retaining with special
bolts, nuts and washers supplied with new joints.

Fig. 3-25 Installing Bushing in Control Arm

. RUBBER
~= BUSHING

STABILIZER
SHAFT LIME

STABILIZER
SHAFT BRACKET

Fig. 3-26 Stabilizer Shaft Assembly

CAUTION: Use only special alloy belts supplied
with stud package for this operation.

4, Torque nuts to 10-12 1b, ft.

FRONT STABILIZER SHAFT—REMOVE AND REPLACE

1. Disconnect both links from stabilizer shaft by
removing nut from bottom of link and rotating link
up from lower control arm (Fig. 3-26).

2. Disconnect inner ends of one front lower con-
trol arm from frame crossmember,

3. Remove bolts holding two stabilizer shaft brack-
ets to frame and remove shaft.

4. Attach stabilizer shaft to frame by placing two
brackets over rubber insulators on bar and installing
mounting bolts to frame. Tighten bolts to 20-35 lb.
ft. torque. When properly installed the central por-
tion of the shaft will be toward the front of car (Fig.
3-27).

5. Place rubber grommet above and below lower
control arm bracket and above and below eye of
shaft with link spacer in between and insert link.

6. Install nut on each link, tightening to 60-120
Ib. in. torgue.

REAR SHOCK ABSORBER—REMOVE AND REPLACE

1. Remove nut, bolt and lock washer at upper end
of shock absorber,

2. Remove self-locking nut from lower end and re-
move shock absorber (Fig. 3-28).

3. Clean and inspect rubber inserts. If inserts have
shifted from their original position in either eye, dis-
card old shock absorber and replace with new one,

4. Install shock absorber by reversing above steps,

5. Tighten lower self-locking nut 70-85 1b. ft.
torque and upper bolt 45-60 1b. ft. torque.
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Fig. 3-27 Stabilizer Shaft Properly Positioned

REAR SPRING—REMOVE AND REPLACE

1. Raise car with chain fall until rear wheels are
approximately 8" off floor.

2. Place safety stands under frame at both sides
to support car.

3. Remove wheel assembly.

4. Remove brake tube bracket and line from cross
member (Fig. 3-29).

5. Remove self-locking nuts at lower end of right
and left shock absorbers and disconnect shock ab-
sorbers from axle housing brackets.

6. Remove pivot bolt from rear end of lower con-
trol arm.

7. Raise car as necessary and carefully lower rear
axle assembly to allow spring to expand.

8. Remove upper spring retainer nut and remove
bolt, lock washer, flat washer, rubber insulator and

spring clamp with fabric insulator (Fig. 3-30).

9. Remove nut, bolt, lock washer, flat washer and
spring clamp at bottom of spring.

10. Remove spring, (it may be necessary to force
the axle down slightly to assist in removing the
spring).

- B

‘“ LOWER SELF-LOCKING NUT

R

Fig. 3-28 Removal of Rear Shock Absorber

11. Place the upper spring clamp in each end of
the new spring to determine at which end the clamp
fits best. After selecting the best end for the upper
clamp, scribe a mark on the spring and also on the
spring clamp (Fig. 3-31). When the spring and upper

— |
Pl CROSS
W MEMBER
BRAKE TUBE

Fig. 3-29 Brake Tube Bracket and Line
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SPRING UPPER INSULATOR

SPRING
PLAIN WASHER

CLAMP BOLT INSULATOR

Fig. 3-30 Cross Section of Upper Rear Spring Assembly

clamp are installed, alignment of the marks will in-
sure proper mating of the parts and seating of the
upper clamp on the spring,

12. Position upper clamp on the spring, aligning
marks on spring and clamp in the following manner:

a. Thread lock washer, flat washer and rubber
insulator onto bolt,

b. Insert bolt through upper clamp, aligning
marks on upper clamp and spring,

c. Holding this assembly in position, place fab-
ric upper insulator over end of bolt.

Fig. 3-31 Scribing Mark on Spring and Clamp

ALIGNMENT MARK

CLAMP BOLT
IMSULATOR

Fig. 3-32

Installing Rear Spring

13. Install upper bolt and clamp as an assembly
into position on the spring. Turn spring, maintaining
alignment of scribe marks, to give maximum clear-
ance between front of rear spring and frame (Fig.
3-32).

14. Tighten rear spring upper clamp bolt to 45-55
1b. ft. torque.

15. Install lower clamp on spring and insert bolt,
lock washer and flat washer and tighten bolt 45-35
1b. ft. torque.

16, Raise rear axle assembly.

17. Attach both shock absorbers to axle housing
brackets and tighten self-locking nuts 45-60 lb. ft.
torque.

18. Attach brake tube bracket and line to cross
member,

19. Install wheel assembly.

REAR UPPER CONTROL ARM—
REMOVE AND REPLACE

If both control arms are to be replaced, the axle
may rtoll or slip sideways with both upper control
arms removed making replacement difficult, Remove
and replace one control arm at a time.,

1. Place car on hoist and raise rear end.

2. Remove bolt at rear axle housing and lift upper
control arm to clear mounting bracket.

3. Disconnect rear upper control arm at frame
crossmember and remove upper arm assembly.

4, Clean and inspect rubber bushings (Fig. 3-33)
and, if worn, replace.
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5 RUBBER
—— BUSHINGS

Fig. 3-33 Rear Upper and Lower Control Arm Bushings

5. To remove rear upper control arm bushing, pro-
ceed as follows:
a. Press out bushing with J-8481-4 as shown in
Fig. 3-34.
b. Press in new bushing, using J-8481-1, as
shown in Fig. 3-35.
6. Replace rear upper control arm by reversing
above steps.
7. Tighten pivot bolts 150-175 Ib. ft. torque.

REAR LOWER CONTROL ARM-—
REMOVE AND REPLACE

If both control arms are to be replaced, the axle
may roll or slip sideways with both lower control
arms removed making replacement difficult. Remove
and replace one control arm at a time.

1. Place car on hoist and raise rear end.

2. Remove bolt at rear end of rear lower control
arm (below axle housing).

3. Remove bolt from front of rear lower control
arm at frame and remove control arm assembly.

4. Clean and inspect rubber bushings (Fig. 3-33)
and, if worn, replace.

5. To remove rear lower control arm bushing pro-
ceed as follows:

a. Press out bushing with J-8481-4 as shown in

Fig. 3-34.

b. Install new bushing with J-8481-1 as shown

in Fig. 3-35.

6. Reverse above procedures for replacement of
rear lower control arm. Tighten pivot bolts 150-175
Ib. ft. torque.

NOTE: Before tightening control arm pivot bolts,

lower car to curb height,

1-8481-4

J-B481-5

Fig. 3-34 Removing Rear Upper and Lower Control
Arm Bushing

J-B4B1-1

J-8481-5

Fig. 3-35 Installing Rear Upper and Lower Control
Arm Bushing
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TROUBLE DIAGNOSIS AND TESTING

HARD STEERING
CAUSE
1. Low or uneven tire pressure.

2, Steering gear or connections adjusted too tight.
3. Insufficient or incorrect lubricant used.

4. Excessive caster.

5. Suspension arms bent or twisted.

6. Front spring sagged.

7. Frame bent or broken.
8. Steering knuckle bent,
9. Ball joint galled or too tight.

EXCESSIVE PLAY OR LOOSENESS IN STEERING
CAUSE

1. Steering gear or connections adjusted too loose
or worn,

2. Ball joints too loose.

3. Front wheel bearings incorrectly adjusted or
WOTTL

ERRATIC STEERING ON APPLICATION OF BRAKES
CAUSE
. 0Oil or brake fluid on brake lining.

. Brakes incorrectly or unevenly adjusted.

. Front springs weak,

1
2
3
4. Low or uneven tire pressure,
5. Incorrect or uneven caster,

6. Steering knuckle bent,

7.

Front wheel bearings incorrectly adjusted.

CAR PULLS TO ONE SIDE
CAUSE
1. Low or uneven tire pressure.

2. Incorrect or uneven caster or camber.

REMEDY

. Inflate tires to recommended pressure, section 10.

Test steering system for bind with front wheels
off Aoor. Adjust, as necessary, and lubricate.

. Check lubricant in steering gear and lubricate

steering system as required.

4, Check caster and adjust as necessary.

Check camber and caster. If arms are out of car,
compare with new arms and replace if bent,

Check front end jounce height. Jounce height
should be approximately the same at both
wheels. Compare dimensions with those on car
having about same mileage and equipment and
believed to be standard. Replace front springs
if sapged.

7. Repair or replace frame as necessary.

8. Install new knuckle.

. Replace ball joint,

REMEDY

. Adjust or install new parts as necessary,

. Install new ball joints.

3. Adjust or replace bearings as necessary,

= O s W e

REMEDY

Replace lining and correct leak.

Adjust brakes.

. Replace with new springs.

. Inflate tires to recommended pressure,
. Check and adjust caster as necessary.

. Install new knuckle.

. Adjust bearings as necessary.

REMEDY

. Inflate tires to recommended pressure.

. Check caster and camber and correct by adjust-

ment or by replacing worn or faulty parts.
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CAR PULLS TO ONE SIDE (Cont.)
CAUSE
3. Wheel bearings adjusted too tight.
4, Front springs sagged.
5. Toe-in incorrect.
6. Qil or brake Auid on brake lining.
7. Brakes incorrectly or unevenly adjusted.
8. Steering knuckle bent.
9, Frame bent or broken.

10. Shock absorbers inoperative.

11, Rear wheels not tracking with front wheels.

12. Rear axle shifted.

SCUFFED TIRES
CAUSE
1. Tires improperly inflated.

2. Toe-in incorrect.

%]

. Excessive wheel or tire runout.

. Ball joints too loose,
. Uneven camber.

. Incorrect toe-out on turns.

=1 @ th B

. Arms bent or twisted.

[+ ]

. Steering knuckle bent.

9. Excessive speed on turns,

CUPPED TIRES
CAUSE
1. Toe-in incorrect,
2. Tires improperly inflated.

3. Worn ball joints, or wheel bearings incorrectly
adjusted or worn.

4. Uneven camber.
5. Steering knuckle bent,

6. Excessive mileage without rotating tires.

N ;oW

-

10,
11

12,

REMEDY

. Adjust wheel bearings,
. Check as outlined under HARD STEERING.

. Adjust toe-in as required.

Replace linings and correct leak.

Adjust brakes.

. Install new knuckle.

Check frame for proper alignment, and repair or
replace frame as necessary.

Check and replace shock absorbers if necessary.

Check alignment of rear wheels with front wheels
and correct as necessary, Check alignment of
frame.

Check entire rear suspension.

REMEDY

. Inflate tires to recommended pressure.

2. Adjust toe-in as required,

e - Y. R SO

o

. Check wheels and tires for wobble and proper

mounting.

. Install new ball joints.

Check camber and adjust as necessary.

. Install new steering knuckle arms.

. Check camber, ball joint inclination and caster.

Replace arms with new ones if bent

Install new knuckle.

. Caution driver.

REMEDY

. Adjust toe-in as required.
. Inflate tires to recommended pressure.

. Adjust or replace parts as necessary.

. Check camber and adjust as necessary.

5. Install new knuckle,

. Rotate tires every 4000 miles.
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FRONT WHEEL SHIMMY

S
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10.
11.
12,
13.

CAUSE

. Low or uneven tire pressure,

. Wheels, tires or brake drums out of balance.

(Near 70 mph)

. Eccentric or bulged tires.

. Excessive wheel or tire runout.

Shock absorbers inoperative.
Steering linkage incorrectly adjusted or worn.
Steering gear incorrectly adjusted.

. Front wheel bearings incorrectly adjusted or worn.

. Incorrect or uneven caster.

Ball joints too loose.
Toe-in incorrect.
Steering knuckle bent.

Stabilizer shaft inoperative.

FRONT WHEEL TRAMP

2,
3.
4,
5

CAUSE

Wheels, tires or brake drums out of balance.
(Near 70 mph)

Eccentric or bulged tires.
Wheel or tire not concentric.
Shock absorbers inoperative,

Stabilizer shaft inoperative.

CAR WANDERS

CAUSE
Low or uneven tire pressure.

Steering gear or connections adjusted too loose or
worn.

. Steering gear or connections adjusted too tight,

. Ball joints too loose.

5. Toe-in incorrect.

Incorrect or uneven caster or camber.

. Steering knuckle bent.

Rear axle shifted.

REMEDY

. Inflate tires to recommended pressure.

. Balance wheels and tires. Also check for out-of-

balance brake drums.

3. Replace tires as necessary.
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. Check wheels and tires for wobble, radial runout,

and proper mounting.

. Check and replace shock absorbers if necessary.
. Adjust or install new parts as necessary.

. Adjust steering gear.

. Adjust or replace bearings as necessary,

. Check and adjust caster as necessary.

10.

Install new ball joints.

. Adjust toe-in as required,
12.
13.

Install new knuckle,

Inspect bushings and links and replace worn parts.

REMEDY

. Balance wheels and tires. Also check for out-of-

balance brake drums.

. Replace tires as necessary.
. Replace wheel or tire.
. Install new shock absorbers.

. Inspect bushings and links and replace worn parts.

REMEDY

. Inflate tires to recommended pressure.

Adjust or install new parts as necessary.

Test steering system for bind with front wheels
off floor. Adjust as necessary and lubricate.

. Install new ball joints.
. Adjust toe-in as required.

. Check caster and camber and correct by adjust-

ment or by replacing worn or faulty parts.

. Install new knuckle.

. Check entire rear suspension.
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CAR WANDERS (Cont.)
CAUSE
9, Stabilizer shaft inoperative,
10. Ball joints too tight.
11. Bind in upper or lower control arm shaft.

12. Excessive backlash in steering gear.

ROAD SHOCKS
CAUSE

1. High air pressure in tires.

REMEDY
9. Inspect bushings and links and replace worn parts.

10. Install new ball joints.

11. Free up or replace parts.
12. Adjust steering gear.

REMEDY

1. Bleed tires to recommended pressure but not
when warm.

2. Steering gear or connections incorrectly adjusted. 2. Adjust steering gear and connections,
3. Excessive caster. 3. Check caster and adjust as necessary.
4. Shock absorbers inoperative. 4, Install new shock absorbers.
5. Front springs sagged. 5. Check as outlined under HARD STEERING.
6. Wrong type or size tires used. 6. Install new tires of correct type and size.
7. Steering knuckle bent. 7. Install new knuckle.
SPECIFICATIONS
Cagter engle ooweesimrminibes —134° + 15° Front Shock Absorber
Cammber angle .. ume s an s i +14° & 15° Collapsed length (end of stud

NOTE: Give left wheel up to 14° maximum more
than right wheel to correct for road crown,

0BT v s i RS R S e Pl 0” to 14"
(with trammel 9” above floor) Set to 144",

Toeout on tUMNE .. .evvuveenenivvaananassn 1°
(difference in left to right in direction of toe-out at
20° turning of inside wheel)

Steering Axis Inclination at 0° Camber........ 4°50°

Curb height (Fig. 3-10) Front—334" to 4" (35{4")
(Fig. 3-11) Rear—954" to 974" (93;")

NOTE: Adjust for caster, camber and toe-in with
car at curb height. Compensate for drift to right
due to road camber by setting left camber angle
14" greater than right. See INSPECTIONS before
checking or correcting wheel alignment,

to mounting bracket)....... LApprox. 11114,”
Extended length (end of stud

to mounting bracket)......... Approx. 177{s"”
Travel e o vammasviiais v Approx. 534"

Rear Shock Absorber (exc. sta. wagon)
Collapsed length (center

of eyes) . ...t Approx. 138%{4"
Extended length (center

ofieyes) oo T e TR Approx. 211%44"
Travel 5uiaise sy asadiaees Approx. 834"

Rear Shock Absorber (sta. wagon)
Collapsed length (center

of eyes) .....iiiiiiiiiann.n Approx. 123{g"
Extended length (center

Oof eyes) i lbavie e Approx. 191545"
TERVA] oo smmai e e s ttale A e S Approx. 734"



3-20 1962 PONTIAC CHASSIS SHOP MANUAL

TORQUE SPECIFICATIONS

Torque in Ib. ft. unless otherwise specified.

TORQUE SIZE APPLICATION
Front Suspension
150-175 Special  Bushing—Front Suspension Upper Control Arm
80-95 14-20 Bolt and Nut—Frt. Susp. Upper Cont. Arm Shaft to Upper Cont. Arm Frame Brkt.
150-175 % -18  Bolt and Nut—Front Susp. Lower Control Arm Assy.
60-120 Lb. In. 34-16 Nut—Lower Control Arm Frame Bumper to Arm
55-70 14-20 Nut—Steering Knuckle to Ball Stud Assembly

Front Wheels, Hubs and Bearings
70-85 14-20 Nut—Front Wheel to Hub—R.H. and L.H.

Front Shock Absorbers
60-120 Lb. In. 3%-24 Nut—Front Shock Absorber to Frame
15-25 %14-18 Bolt—Front Shock Absorber to Lower Arm
Front Stabilizer
20-35 34-24 Bolt and Nut—Front Stabilizer Bracket to Frame
60-120 Lb. In. 5 g-24 Nut—Front Stabilizer Link

Rear Spring Installation Parts

150-175 Y46-18 Bolt and Nut—Rear Axle Upper Control Arm Assy. to Axle Hsg.
150-175 Y44-18 Bolt and Nut—Rear Axle Lower Control Arm Assy. to Axle Hsg.
150-175 Y46-18 Bolt and Nut—Rear Axle Lower Control Arm Assy. to Frame
150-175 % 4-18 Bolt and Nut—Rear Axle Upper Control Arm Assy. to Frame
10-20 5 4-18 Screw—Rear Axle Bumper to Frame

45-55 14-20 Bolt and Nut—Rear Spring Lower Clamp to Axle Hsg.

45-55 15-20 Bolt and Nut—Rear Spring Upper Clamp to Frame

Rear Shock Absorbers

70-85 14-20 Nut—Rear Shock Absorber (To Axle Hsg. Brkt.)
45-60 74 4-20 Bolt and Nut—Shock Absorber to Frame
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SPECIAL TOOLS

J-7120

4-6627

17137 ﬁ

1759201 37167 1-7022.01
J-6627 Ball Stud Remover J-7137 Front Wheel Bearing
J:7022-01 Control Arm Bushing Remover Cup Installer (Inner)
and Replacer J-7167 Front Upper Control Arm
J-7120 Front Wheel Bearing Sprenden
Cup Installer (Outer) J-7592-01  Front Spring Compressor
J-8481 Contral Arm Bushing Service Set

J-9584  Front Lower Control Arm Front Bushing
Remover and Replacer

Fig. 3-36 Suspension Special Tools
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WHEELS AND TIRES
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GENERAL DESCRIPTION

All models use drop center rim steel wheels secured
by left hand thread nuts on the left side of the car
and right hand thread nuts on the right side. The rim
width is 6” measured between the inside surfaces of
the wheel bead. The diameter of the wheel is 147
except on the heavy duty chassis and police cars
which have a rim width of 6” and a wheel diameter
of 15”.

Low pressure 8.00 x 14, 4 ply tires are standard
equipment on all models except the Safari, police,
heavy duty chassis, and air conditioned cars. 8.50 x
14, 4 ply tires are standard on all air-conditioned and
Safari models. The 7.60 x 15, 6 ply rating tire is
standard equipment on the heavy duty chassis. 7.10
x 15, 4 ply tires are standard on all police cars. All
tires are of tubeless construction (Fig. 3A-1).

NOTE: White sidewall tires should have the pro-
tective coating washed off before being placed in
service. This coating is not as flexible as rubber and
checks, and may introduce sidewall check if not
removed.

Owners who want to use 6 ply rating tires usually
do so with the idea of securing longer tire life. 6
ply rating tires should not be used unless extraordi-
narily heavy loads are to be carried. To obtain longer
life from these tires, it is necessary to carry higher
inflation pressures. When this is done the owner sac-
rifices the easy riding qualities afforded by 4 ply tires
with lower air pressure,

Six ply rating tires are, therefore, not recommended
except on the heavy duty chassis or on other models
used to carry heavy loads, such as pulling a trailer
which imposes a heavy load on the rear of the car.

Wheels having heavier rims are used with 6 ply rat-
ing tires. These wheels can be identified by an “H”
stamped on the inboard side of the wheel approxi-
mately 90° from the valve opening.

PERIODIC SERVICE
INFLATION OF TIRES

Maintenance of correct inflation pressure is one
of the most important elements of tire care. The in-
flation pressure recommended for any model of car
is carefully worked out as the best pressure to give
a correct balance of those factors in good car per-
formance which are affected by inflation pressure.

Fig. 3A-1 Cross Section of Typical Tubeless Tire
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Starting Pressure City Pressure Highway Pressure
Tire Size (After car has been (After driving car (After driving car
standing for three miles or more three miles or more
three hours) below 40 mph) above 40 mph)
8.00 x 14—4 ply (Except Cool Pack
conditioned cars) front and rear 22 1bs. 25 1bs. 27 lbs.
8.00 x 14—4 ply (with Cool Pack
Conditioned Cars) front 24 1bs. 27 lbs. 29 lbs.
rear 22 lbs. 25 1bs. 27 lbs.
8.50 x 14—4 ply (Except Safari and
Air Conditioned Cars) front and rear 20 lbs. 23 1bs, 25 lbs.
8.50 x 14—4 ply (With Air Conditioned
Cars Except Safari) front 22 lbs. 25 1bs. 27 lbs.
rear 20 lbs. 23 1bs. 25 1bs.
8.50 x 14—4 ply
(Safari) front 22 lbs. 25 lbs, 27 1bs.
rear 24 1bs. 27 1bs. 29 1bs.
NOTE: IT IS NORMAL FOR AIR PRESSURE TO BUILD UP IN A TIRE DUE TO DRIVING CONDITIONS;
THEREFORE, DO NOT LET AIR OUT OF TIRES TO REDUCE THIS INCREASE IN PRESSURE.

Fig. 3A-2 Tire Application and Pressure Chart

Some of these factors are: satisfactory ride, stability,
acceptable steering, even tread wear, tire carcass cord
life and resistance to stone bruises.

Common opinion is that inflating the tire above
the manufacturer's recommended pressure will give
increased life. This, however, is in error as overinfla-
tion can be as bad as underinflation, since it not only
results in wear at the center of the tread but also
makes the tire more subject to casing breaks.

Tires should be checked once a month and, if
necessary, inflated to the recommended pressures.

Wherever possible, tire pressure should be checked
with tires at atmospheric temperature and corrected
if necessary. It is normal for air pressure to increase
in a tire due to driving conditions. This fact has been
considered in recommending the pressure for cold
tires.

When not possible to check air pressure at atmos-
pheric temperature, it may be checked with tires warm
using pressure recommended for city and highway
driving given in specifications. It must be recognized
that this method is not as accurate as checking pres-
sure at atmospheric temperature since one driver's
tires may get warmer than another driver’'s due to
differences in speed, acceleration, and braking.

Tire valve caps and valve extensions which are in-
stalled on all cars with wheel discs should always be
reinstalled on the valve and tightened finger tight as
they assist in keeping air in the tire in case of a valve
leak, and keep dust and water out of the valve.

IMPORTANT: Always check tires as recommended
dabove and with an accurate gauge.

Higher inflation pressures than recommended will
result in:

1. A harder riding car.

2. A tire carcass more susceptible to bruising or
carcass damage directly under the tread.

3. Poorer traction at rear wheels resulting in un-
even wear,

4. Fast tread wear at center.

Lower inflation pressures than recommended will
result in:

1. Rapid and uneven wear on the edges of tire
tread.

2. A tire more susceptible to rim bruises and vari-
ous types of rupture.

3. Increased cord fatigue or broken tire cords.

4. Harder steering.
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5. Higher tire temperatures.
6. Increased tramp and shimmy troubles.

7. Increased car roll when turning a corner or
making a sharp swerve in traffic.

8. Increased tire squeal on turns.

TIRE SWITCHING

Uneven tire wear is frequently the cause of tire
noises which are attributed to rear axle gears, bear-
ings, wheels, etc,, and at times unnecessary work has
been done on rear axle assemblies in an endeavor to
correct this noise.

To minimize the possibility of tire noise and equal-
ize wear, it is recommended that tires be interchanged,
as shown in Fig, 3A-3, at regular intervals of approxi-
mately 4000 miles and more frequently in the case
of an owner that gives his tires extremely hard wear.
This will effectively prevent undue wear on any par-
ticular tire which might cause excessive noise.

More important from the owner’s viewpoint will
be equalization of wear on all tires and the saving
resulting from getting some use from the spare tire
which all too often is allowed to remain as a spare
until the other tires are worn out. When this occurs,
the spare tire, while appearing to be new, will actu-
ally have deteriorated through disuse.

Note that if the interchanging of tires is practiced
each 4,000 miles in accordance with Fig. 3A-3, all
tires will have had the same number of miles in each
wheel position at the end of the fourth change or
when ready to interchange tires for the fifth time.
The car will have been driven 20,000 miles but each
tire will have only 16,000 miles of use.

When tires are switched they should be inspected
for signs of abnormal wear, bulging, etc., and all
stones, nails, glass etc., removed before reinstalling
tire and wheel on car.

MINOR REPAIRS

TIRE MOUNTING AND DISMOUNTING
INSTRUCTIONS

The wheel assembly has a hump-type bead seat
on the outboard (valve hole) side of the rim. This
design provides a tight tire fit making it necessary to
use a rubber lubricant or a vegetable oil soap solu-
tion for tire mounting and dismounting. This design
alse makes it mandatory that tire mounting and dis-
mounting are done with the outboard (valve hole)
side of the wheel up.

Fig. 3A-3 Diagram for Switching Tires

TEST FOR LEAKS

1. Use soapy water to check valve area for leaks.
In many cases air loss can be corrected by simply
tightening the valve core.

2. If the reason for air loss is not immediately dis-
cernible, submerge the complete wheel assembly in a
tank of water.

3. Mark the tire and rim at the point where air is "
escaping.

REMOVE TIRE FROM WHEEL

1. Remove valve cap and valve core. Let out all
the air,

2. With valve hole side of tire up, break beads
away from rim. Use only conventional bead-breaker
type machine. Do not use hammer or tire irons.

3. Apply a liberal amount of rubber lubricant or
thin vegetable oil soap solution to both beads and
remove the first bead, using the machine method.

4. During the entire operation of breaking beads
away from the rim and removing tire from rim, spe-
cial care should be taken not to damage the rubber
“rim-seal” ridges which are molded to the outside of
the tire along the beads.

PUNCTURE REPAIRS

Puncture repairs may be quickly and permanently
performed using one of several kits available through
tire manufacturers’ dealer outlets.
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AIR LEAKS AT WHEEL

Examine rim flanges for sharp dents. Any dent
visible to the eye should be straightened. The rim
flanges should be thoroughly cleaned with No. 3
coarse steel wool thereby removing all oxidized rub-
ber, soap solution, etc, If the flange is rusted, it can
be cleaned with a wire brush or in extreme cases of
pitted rims a file can be used. '

CAUTION: Under no condition should loose rivets
or wheels be brazed, welded or peened.

MOUNTING TIRE ON WHEEL
PREPARATION OF TIRE

Remove excess “strings” of rubber hanging from
tire bead.

PREPARATION OF RIM
Check these points to prevent air loss:

1. Using a small piece of steel wool or emery cloth,
clean all particles of foreign matter from rim ledges
and flanges.

2. Straighten the rim if it is bent or damaged.

3. Apply a liberal amount of rubber lubricant or
thin vegetable oil soap solution to both beads and
remove the first bead, using the machine method.

MOUNTING AND INFLATING THE TIRE

The general procedure for inflating tubeless tires
is to mount the casing on the rim so that the beads
are resting uniformly on the bead ledge and quickly
apply a large volume of air. This forces the bead over
the bead seat and against the flanges where the air
seal for the tire is obtained. Rubber lubricant or a thin
vegetable oil soap solution should be used for bead
lubrication.

1. Mount the tire on the wheel with valve hole
side up using the machine method.

2. Remove valve core from stem to increase flow
of air during inflation.

3. Inflate with wheel in vertical position until
beads are completely forced against rim flanges.

CAUTION: Do not exceed 40 pounds air pressure
when inflating tire and do not stand over tire when
inflating. If 40 pounds pressure will not seat beads
properly, deflate, lubricate and reinflate.

4. Once the beads are seated against the rim
flanges, the air can be released from the valve, the
valve core inserted and inflation completed in a nor-
mal fashion,

5. General precautions in mounting tires:
a. Use tire mounting and dismounting machine.
b. Do not use hammer or tire irons.

c. Work bead over rim flange so that the sec-
tion nearest the valve stem will be applied last.

TIRE INSPECTION AND WEAR PATTERNS

A careful inspection of tires will often indicate
poor driving practice such as improper wheel align-
ment, grabbing brakes, fast cornering, etc., which
should be given attention. Below are listed several
common types of irregular tire wear and possible
causes:

UNDERINFLATION

The result of underinflation is shown in Fig, 3A-4.
Car weight distorts the normal contour of the tire
body and the tire bulges or “bellies out” with an
extreme flexing action. This wears the tread at the
edges more than the center and generates excessive
internal heat weakening the cords and resulting in
bruises, broken cords or ply separation. Underinfla-
tion also leads to rim bruises as insufficient resistance
is provided to prevent the tire from being jammed
against the rim and crushed or cut when the tire
strikes a curb, rock, or rut.

OVERINFLATION

The result of overinflation is shown in Fig. 3A-5.
When a tire is overinflated, increased tension caused
by excessive pressure prevents proper deflection of
the sidewalls. This results in wear in the center of
the tread and the tire also loses its ability to absorb
road shocks. Under this increased strain, cords in the
tread area eventually snap under impact, causing
either a characteristic X-break or diagonal break.

SIDE WEAR (CAMBERING OR CORNERING WEAR)

There are three reasons why tires wear more
rapidly on one side of the tread than on the other.

1. Wheel camber causes the tires to run at a cer-
tain angle from the perpendicular, resulting in side
wear.

2. Side thrust when rounding turns causes wear
on the sides of the treads. In making a turn to the
left, especially at high speeds, the outside shoulder
of the right tire and the inside shoulder of the left
tire take most of the wear. When making a right-hand
turn, the opposite shoulders of the tires are worn,
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Fig. 3A-4 Wear from Underinflation

3. High crowned roads cause increased wear on
the side of the right front tire. This is particularly
true when there is too much toe-in on front wheels or
when positive camber of right front wheel is greater
than the left.

Cornering wear can usually be differentiated from
camber wear because cornering wear affects both
sides of the tire giving it a very round appearance
(Fig. 3A-6). When camber is incorrect it will cause
excessive wear only on one side of the tire tread.
Camber wear does not leave the tread rounded as
cornering wear does.

When cornering wear is encountered, the owner
should be shown, by the rough tire surface and
rounded shoulders, that he is severely abrading his
tires by fast or sharp turns, and told that he could
greatly prolong the useful life of his tires by taking
the turns a little slower. The tires and wheels should
be switched and continued in service the same as
with normal camber wear.

TOE-IN OR TOE-OUT MISALIGNMENT WEAR

Front wheels should be straight ahead or toe-in
slightly, When there is excessive toe-in or toe-out,
tires will revolve with a side motion and scrape the

Fig. 3A-5 Wear from Overinflation

tread rubber off. If the misalignment is severe, the
rubber on both tires will be scuffed off, but if the
misalignment is slight, the rubber on only one tire
will be scuffed off.

In general, if front right tire shows most wear,
toe-in or right camber is excessive, If front left shows
most wear, toe-out or left wheel camber is excessive.

Fig. 3A-6 Cornering Wear
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Fig. 3A-7 Toe-in or Toe-out Misalignment Wear

The scuffing action against the face of the tire
causes a small feather edge of rubber to appear on
one side of the tread design. This feather edge is the
evidence of irregularity as shown in Fig 3A-7.

UNEVEN TIRE WEAR

Other types of uneven tread wear, such as a single
spot or series of cuppings around the tire circumfer-
ence (Fig. 3A-8), may also be noted on some tires.
Such uneven wear may be due to excessive toe-in or
toe-out with underinflation, uneven camber, or such
irregularities as bent suspension, wobbly wheels, out-
of-round brake drums, and unequally adjusted brakes.

EFFECTS OF HIGH SPEED DRIVING
ON TIRES

Sustained high speed driving can drastically reduce
tire mileage and, unless care is exercised, can result
in sudden, dangerous tire failures!

A tread view of tire running at high speed on a test
wheel is shown in Figs. 3A-9 and 3A-10. Notice how
the tread is stretched and contracted in the distorted
area, This can cause separation of the tread from
the tire body, ply separation, tread cracking and other
tire failures.

Fig. 3A-8 Spot Wear

High speed causes dangerous distortion in tires.
This distortion is more severe when tires are over-
loaded or underinflated. This tremendous strain of
tire distortion builds up excessive heat in the tire
which, if allowed to continue, may cause the tire
literally to come apart.

While these illustrations shown are at high speeds
and present an extreme condition, they do illustrate
tire distortion which increases as speed is increased
above recognized legal limits,

High speed driving with high distortion has an
effect on tire wear as shown in Fig. 3A-11. Data on
this chart shows the approximate relationship of
speed and atmospheric temperature, the two most im-
portant factors affecting tire mileage. The figures
represented are averages, since some tires will show a
slower rate of wear and others a much faster rate
of wear.

It is interesting to note that tires will wear 3 times
faster at 80 mph than at 30 mph. Also, they will wear
3 times as fast at 100°F, than at 40°F. When both
high speed and high atmospheric temperature are
combined, tires will wear 9 times faster at 80 mph at
100°F. than tires operated at 30 mph at 40°F.,

IMPORTANT: High speed distertion and its danger-
ous effects can be reduced (but not eliminated] by
following this recommendation:

WHEN HIGH SUSTAINED SPEEDS ARE ANTICI-
PATED, INCREASE AIR PRESSURE FOUR (4)
POUNDS ABOVE NORMALLY RECOMMENDED
COLD STARTING PRESSURE.
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SIDE_VIEW

Fig. 3A-9 Tire Distortion at Various Speeds




3A-8 1962 PONTIAC CHASSIS SHOP MANUAL

= 120 1.P.H.

Fig. 3A-10 Tire Distortion at High Speed
(Tire Entering Contact)

TROUBLE DIAGNOSIS AND TESTING

Interpretation of various types of tire conditions
as revealed by detailed inspection has been covered
under TIRE INSPECTION AND WEAR PATTERNS. There
are other considerations in diagnosing tire troubles
on tire wear, shimmy, etc, which should be kept in
mind. These conditions as discussed in the SUSPEN-
SION Section. See also SUSPENSION TROUELE
DIAGNOSIS for additional information >n diagnosis.

TREAD WEAR

While tread wear is affected by wheel alignment,
cornering, inflation pressure, etc., as mentioned pre-
viously, there are several other factors which must be
considered in analyzing tread wear.

A careful driver may obtain many times the mile-
age from his tires as would be obtained by a severe
driver. Also, tires wear much faster in some localities
depending on the type of road (some of which are
more abrasive than others), whether the road is wet
(rain or snow), the number of sharp turns, hills or
mountains the car must go up or down, and the pre-
vailing temperature. Fast driving, quick starting, and
hard stopping are generally recognized as a definite
cause of rapid tread wear. Temperature is often not
considered to be as great a factor in tire life as it
actually is. By actual test an increase of 40°F in
temperature reduces tread mileage by 33%.

TIRE BALANCING

Factory specifications call for wheel and tire as-
semblies to be in balance within 8 inch ounces maxi-
mum. When outside this maximum, balance weights
are applied to the inside rim flange to bring the bal-
ance within production limits. Since a sensitive wheel
balancer will indicate out of balance less than the
production limit of 8 inch ounces, wheels on a new
car (if checked on such equipment) may indicate an
unbalanced condition when the wheels are within
acceptable production limits.

Tramp or shimmy may be caused by radial run-
out or eccentricity of the tire and wheel assembly
as well as out of balance. This will be seen as a varia-
tion in the radius of the tire and wheel assembly
when revolving the wheel with the car jacked up.
Radial run-out may be caused by a variation in tire
tread surface caused by skidding, a bent or distorted
wheel, or an improperly mounted tire.

TESTING FOR TIRE NOISES

The question of whether tires are causing the noise
complained of can be determined by the following
procedure:

Check car to see if snow tires are being used.
These tires have a characteristic noise which the
owner will have to ignore or overlook. If not equipped
with snow tires, drive the car at various speeds and
note the effect of throttle opening, sudden accelera-
tion, and deceleration on the noise. Axle and exhaust
noise show definite variations under these conditions
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40°F. | 50°F. | 60°F. | 70OF. | 809F. | 90°F. | 100°F.
30 mph | 79,000 | 65,500 | 52,500 | 41,000 | 32,000 | 26,000 | 20,500
40 mph | 68,500 | 57,000 | 45,500 | 35,000 | 28,000 | 22,500 | 18,000
50 mph | 58,000 | 48,000 | 38,500 | 30,000 | 24,000 | 19,500 | 16,000
60 mph | 47,500 | 39,000 ; 31,500 | 24,500 | 20,000 | 16,500 | 13,500
70 mph | 36,500 | 30,500 ;| 25,000 | 19,500 | 16,000 | 13,000 | 11,000
80 mph | 26,000 | 20,500 ‘ 18,500 | 14,000 | 12,000 | 10,000 | 8,500

Fig. 3A-11 Relationship of Speed and Atmospheric Temperature Affecting Tire Mileage

while tire noise will remain constant. Tire noise
generally is more pronounced on smooth black top
roads at speeds between 15 and 40 miles per hour.

Carefully inspect the tire making the noise for
bulges, irregular wear, low air pressure, toe and heel
(saw tooth) wear, and unusual tread design (ribbed
tread gives less noise than some all weather treads;
mud and snow treads are very noisy ). Checking wheel
alignment and interchanging tires will usually cure
tire noises unless caused by tire tread design, heavy
irregular tread wear, or tire bulges.

Tire thump is the periodic noise at wheel speed
and is prominent only on smooth black top pave-
ment that is free of surface irregularities. Tire thump
may be checked by driving the car over smooth
black top pavement with the tires at normal pres-
sure, and again over the same stretch of road with
the tires inflated to 50 1bs. and dropping the pressure
in one tire at a time to normal,

CAUTION: Be careful not to sirike any obstructions
or rocks in road with tire al 50 lbs. pressure as this

will lead to o rupture in the casing. Operate car
with higher inflation only while testing. Do not oper-
ate car over 50 mph with high tire pressure,

If the noise is caused by tires, it will noticeably
decrease when tire pressure is increased. By lowering
tire pressure one wheel at a time the noise can be
traced to the tire or tires in which it reappears as
tire pressure is lowered,

SPECIFICATIONS
SUBJECT ALL MODELS
Wheels .......ciiiiiinninnnrrrranns Steel Disc
TDWDE v s o s Drop Center
DHBITIEEET wviiisin i wisa i iorace s o e we oss o ioa o wowon e 14~
WV - o i iy s e s B A 6"
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GENERAL DESCRIPTION

. The rear axle assembly is of modified Hotchkiss
drive construction utilizing a hypoid ring gear and
pinion set as a means of transmitting power (torque)
from the propeller shaft through a differential and
then to semi-floating axle shafts.

Two rear axle upper control arms and two lower
control arms (Fig. 4-1), with rubber bushings at
connecting pivot points, form the basic links of rear
suspension. The functions of the lower control arms
are to maintain the axle in line relative to frame and
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Special Tools

to oppose torque reaction of the rear axle. The main
purpose of the upper control arms is to control rear
axle “windup”.

The upper ends of rear coil springs are retained in
seats formed in the frame while the lower ends ride
on spring pads welded to the housing just forward of
the center line of axle assembly.

Direct-acting sealed shock absorbers are mounted
with upper ends inclined toward center of vehicle.
Rubber bumpers, attached to the frame above the
rear axle, cushion extreme downward movement of
the frame and body.
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Fig. 4-1 Identification of Rear Suspension Parts

All parts necessary to transmit power from the
propeller shaft to the rear wheels are enclosed in a
one-piece axle housing. Rear axle shafts are mounted
on heavy duty ball bearings located at the outer ends
of the rear axle housing, Each bearing is pressed to a
shoulder on the shaft and is additionally held in
place by a pressed-on inner retainer ring. An outer
retainer, which also clamps the brake backing plate
to the axle housing, secures the bearing in the end of
the axle housing. Axle shaft bearings are pre-lubri-
cated and are backed by oil seals (pressed into the
outer ends of the axle housing) which prevent oil
seepage from the axle housing into the wheel bearing
cavity and onto the brake assembly.

A breather bolt with cap, to prevent entrance of
dirt and water, is provided at the right side of the
axle housing,

DESIGN

Hotchkiss drive is the basic design used to transmit
power from the drive shaft to the rear wheels but
design is modified by torque reaction links (upper
and lower control arms) rather than leaf springs. A

Fig. 4-2  Universal Joint Assembly

universal joint (Fig. 4-2) connects the end of the pro-
peller shaft to a companion flange having a splined
end which fits over, and drives. the rear axle drive
pinion gear. This companion fange is securely fas-
tened to the pinion shaft by a special self-locking nut
which bears against a special washer.,

Two pre-loaded taper roller bearings support the
drive pinion gear in the carrier. The inner race of the
rear bearing is a tight press-fit on the pinion stem.
The inner race of the front bearing combines a light
press-fit to a close sliding fit on the companion flange
end of the pinion stem. The outer race of each bear-
ing is pressed against a shoulder recessed in the car-
rier. Tightening the pinion nut compresses a collapsi-
ble spacer (Fig. 4-3), which bears against the inner
race of the front bearing and a shoulder on the pinion
stem. This spacer is used to maintain a load on the
front bearing inner race and the pinion stem and to
prevent the inner race of the front bearing from
turning on the pinion stem.

Adjustment of the pinicn along its axis is obtained
by placing shims between the pinion rear bearing
inner race and the pinion gear. Torque from the
pinion gear is transmitted to a ring gear attached to
a differential case by twelve special hex head bolts.

The differential is a device to provide a torque
ratio between axle shafts. It permits the rear wheels
to turn together, at the same speed, or to turn at
different speeds; as when making turns, etc,
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Fig. 4-3 Cross Section of Rear Axle

The standard or conventional differential divides
torque to the rear wheels equally and is so designed
that it will exert no more propelling effort than can
be applied to the wheel having the least traction. The
differential case is of one piece construction. Four
small gears are housed within the case; two side gears
and two pinion gears. The two side gears have splined
bores for indexing with each of the axle shafts and
are positioned to turn in counterbored cavities in the
case. The two differential pinion gears have smooth
bores and are held in position by a solid pinion cross
shaft mounted and locked in the differential case. All
four gears are in mesh with each other and, becau:e
the pinion gears turn freely on their shaft, they act as
idler gears when rear wheels are turning at different
speeds.

The Safe-T-Track differential is designed to pro-
vide a proportionate torque ratio between the axle
shafts, based on the amount of friction in the differ-
ential and the tractive effort available at the wheels.
The Safe-T-Track differential case is of two piece
construction; a flange half and a button half. A set
of three tabbed plates separated by clutch friction

discs (having splined holes) nestle into each case
half. The clutch plate adjacent to the differential case
half is a Belleville spring (dished) while the other
two plates are flat.

Each of the two side gear rings has a hole splined
for the axle shaft end. These rings also have a
shoulder with splines on the outside diameter which
indexes with the clutch friction discs. A side gear
having a hole splined for the axle shaft end fits
adjacent to the side gear ring and is in constant
mesh with four pinion gears; two each on two cross
shafts mated at right angles to each other (Fig. 4-4).

AXLE SHAFT

A rear axle shaft fits into the splined hole of the
differential side gear at one end and is held secure
at the outer end by a heavy duty bearing pressed
onto the axle shaft and held in place by an inner
retainer. This entire assembly is further held by an
outer retamner which also clamps the brake back-
ing plate to the axle housing to secure the heavy
duty bearing in the end of the axle housing.
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OPERATION

Power from the engine is transmitted to the trans-
mission via a clutch or, in the case of a Hydra-Matic
transmission, a fluid coupling. The transmission then
provides the transfer of power to its output shaft
which is splined to the propeller shaft by means of a
universal joint connection. Since the rear of the pro-
peller shaft is connected to the differential pinion
gear at the companion flange, the transmission out-
put shaft, propeller shaft and the differential pinion
all turn at the same speed.

STANDARD DIFFERENTIAL

Power from the pinion gear is transmitted to the
differential ring gear which is bolted to the differ-
ential case. When there is equal resistance on each
rear wheel, the force through the pinion and ring
gear turns the axle shafts at the same rate of speed.
Since the same amount of power is being transmitted
to each wheel, the differential gears are “locked”
together and there will be no rolling of the differ-
ential pinion gear teeth over the differential side
gear teeth (the two pinion gears are secured inside
the differential case by a pinion shaft locked to the
case).

When the vehicle turns a corner, the outer rear
wheel must turn faster than the inner one. The inner
wheel, turning slower with respect to the outer wheel,
slows up the differential side gear (as the axle shaft
is splined to the side gear) and the differential pinion
gear will roll over the slowed up differential side gear
driving the other differential side gear and wheel
faster,

SAFE-T-TRACK DIFFERENTIAL

Power transmitted from the pinion gear is trans-
mitted to the differential ring gear which is bolted
to the differential case flange half. When there is
equal resistance on each wheel, the force through
the pinion and ring gear tends to force both cross pins
to move up a ramp of a cam surface at the same time
applying the same load to a disc clutch on each side
of the differential which, in effect, locks the related
axle shafts in normal, straight ahead position. If one
wheel loses traction, its disc tends to disengage, due
to reduced load, thereby decreasing wheel torque on
this wheel. Torque on the other wheel is conse-
quently increased, since its clutch disc remains en-
gaged. Thus, a higher proportion torque is always
applied to the wheel which has traction. In corner-
ing with the Safe-T-Track differential, the load is
so distributed that the outside wheel turns faster, as
in the standard or conventional differential.

Although the conventional (standard) and Safe-T-
Track differentials vary in design, with different kinds
and number of gears, the action of both is funda-
mentally the same. The differential allows both
wheels to be mounted on individual axles and driven
by a single shaft, yet it permits each wheel to move
independently and at different speeds when the need
arises.

AXLE RATIOS

Axle ratios differ for various car models, Standard
axles can be identified by a color marking on the end
of the axle shaft as well as by a code number that
is stamped on a pad on differential carrier (Fig 4-5).
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Fig. 4-5 Location of Axle Ratio Code on Differential

Safe-T-Track differentials are identified by an
identification tag next to the oil filler plug.

The different axle ratios that are available are
shown in Fig. 4-7.

INSPECTION AND PERIODIC SERVICE
INSPECTION

NEW CAR PRE-DELIVERY INSPECTION
TORQUE
Check torque specifications at rear axle.

1. All rear suspension control arms should be
tightened to 150-175 lb. ft. torque.

2. Rear shock absorber bolts should be tightened
to 50-65 lb. ft. torque.

3. Universal joint U-bolt nuts should be tightened
to 14-20 1b. ft. torque if bolts are found loose.

LUBRICATION

Check differential oil level and, if necessary, add
sufficient amount of multi-purpose hypoid gear
lubricant to bring level to bottom of filler plug hole,

PERIODIC SERVICE
LUBRICATION

Lubricant change in the differential is not recom-
mended unless repair work is being done. The differ-
ential should be checked for leaks at each chassis
lubrication. If there is evidence of leakage the leak

should be corrected and lubricant added if needed.
Level should be even with bottom of filler plug hole.
Rear axle capacity is 5% pints.

Use multi-purpose hypoid gear lubricant in the
standard and Safe-T-Track differentials. Because of
the importance of using factory recommended lubri-
cant in both differentials, a container of this lubricant
is furnished with each service ring gear and pinion
set or differential carrier assembly. This lubricant is
also available through regular parts channels.

SHOCK ABSORBERS

Give visual inspection for leaks and jounce car at
each lubrication period to see that shock absorbers
are in operative condition, If inoperative or if leaks
are found, the unit should be replaced.

MINOR SERVICES AND REPAIRS

COMPANION FLANGE—REMOVE AND REPLACE

NOTE: When replacing companion flange, it is
important that new flange be properly installed
to provide correct pinion bearing preload. The
following procedure must be used to insure cor-
rect pinion bearing adjustment.

1. With rear wheels off the floor, turn rear wheels
and rap brake backing plates with a soft hammer to
ensure that brakes are free.

2, Turn down lock plates and remove “U” bolts
which hold rear universal joint to companion flange.
Use a heavy rubber band or tape to hold bearings
onto journal to prevent loss of bearing rollers when
joint is disconnected if retainer strap has been
removed (Fig. 4-6).

3. Using pound inch torque wrench KMO-652
with adapter KMO-653 and socket placed over drive

Fig. 4-6 Bearings Held in Place by Retainer Strap
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pinion nut, turn pinion two or three revolutions to
ensure free movement, and then take a torque reading
while rotating pinion to measure bearing preload
(Fig. 4-8). Record reading.

NOTE: Additional clearance to check preload can
be obtained between differential and body by
raising body a few inches by means of a jack or
stand placed under frame at rear,

4, Hold companion flange with tool J-6289 (Fig.
4-9) and remove drive pinion nut and washer using
heavy duty socket.

5. Remove companion flange using puller J-6205
(Fig. 4-10).

6. Install new companion flange and install washer
and nut. Hold companion flange with tool J-6289 and
tighten nut only a little at a time, stopping frequently
to check preload (step 3). Tighten nut to reading
noted in step 3; however, if reading obtained in step
3 was less than 10 Ib, in., increase preload to 10-12
Ib, .

7. Connect universal joints. Use new lock plates
and tighten U-joint to companion flange “U" bolt
nuts to 14 to 20 1b. ft. torque. Turn up lock plate ears
against flats of “U” bolt nuts.

PINION BEARING OIL SEAL—
REMOVE AND REPLACE

NOTE: Since inspection of companion Aange after
removal may reveal damage to this part necessi-
tating its replacement, preload reading of pinion
bearings must be checked prior to removing flange
so proper preload can be maintained should new
flange be required.

1. With rear wheels off the floor, turn rear wheels
and rap brake backing plates with a soft hammer to
ensure that brakes are free,

2. Turn down lock plates and remove “U” bolts
which hold rear universal joint to companion flange.
Use a heavy rubber band or tape to hold bearings
onto journal to prevent loss of bearing rollers when
joint is disconnected if retainer strap has been
removed (Fig. 4-11).

3. Scribe a line on the end of the pinion stem ex-
tending down along the side of the stem threads and
onto the companion flange nut.

4. Punch a small mark on the line at the pinion
stem end, and at the top of the lock nut close to Fig. 4-10 Removing Companion Flange with
the pinion stem threads. Puller J-6295
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Fig. 4-11 Bearings Held in Place by Retainer Strap

5. Using pound inch torque wrench KMO-652
with adapter KMO-653 and socket placed over
drive pinion nut, turn pinion two or three revolu-
tions to ensure free movement, and then take a
torque reading while rotating pinion to measure
bearing preload (Fig. 4-8). Record reading.

NOTE: Additional clearance to check preload can
be obtained between differential and body by rais-
ing body a few inches by means of a jack or stand
placed under the frame at rear.

6. Count the number of exposed threads from the
top of the pinion stem to the lock nut and remove
the lock nut with a heavy duty socket while holding
the companion flange with J-6289 (Fig 4-12).

7. Remove companion flange using puller J-6295
(Fig. 4-13).

8. Remove oil seal by prying it out of carrier with
a pointed tool applied between the rear of the seal
retainer in front of carrier, using care to keep tool
away from the exposed front bearing.

CAUTION: Use care to keep dirt and other foreign
matter out of exposed front pinion bearing.

9, 0Oil lip of new seal with clean engine oil. Coat
outer diameter of seal case with suitable sealer. In-
stall seal by tapping into place, using J-5395.

10. Before installing companion flange, inspect for
nicks, scratches or burred surfaces that may damage
the seal. If any such damage is evident, hone care-
fully or install new flange.

a. If a new companion flange is installed, refer to
the appropriate steps under COMPANION
FLANGE-REMOVE AND REPLACE.

b. If inspection shows the original companion
flange to be satisfactory, replace by holding com-
panion flange with J-6289 and install nut to exactly
the same position with the old companion flange,

Fig. 4-12 Holding Companion Flange with J-6289

making sure punched holes and scribe line are in
alignment. Tighten lock nut an additional '4,"
beyond this alignment.

CAUTION: DO NOT exceed the additional tighten-
ing of the nut by a distance of '&a" from its original
position os tightening the nut in excess of this
amount will disfurb the pinion and ring gear tooth
contact pattern.

11, Connect rear universal joint. Use new lock
plates and tighten U-joint to companion flange “U”
bolt nut to 14 to 20 lb. ft. torque. Turn up lock plate
ears against flats of “U” bolt nuts.

Fig. 4-13 Removing Compuanion Flange with
Puller J-6295
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Fig. 4-14 Carrier Oil Gallery Plug

CARRIER OIL GALLERY PLUG—
REMOVE AND REPLACE

1. Remove companion flange. (See appropriate
steps under COMPANION FLANGE-REMOVE
AND REPLACE.)

2. Thread a half inch bottom tap into plug (Fig.
4-14) until plug starts to turn and remove plug by
turning tap and pulling at same time.

CAUTION: Do not attempt to drill a hole in plug
for removal as drill shavings will fall down oil
hole causing severe damage to gears and
bearings.

3. Apply a light coat of sealer to carrier oil hole
and to plug, and install new plug making certain
plug does not enter drain hole.

4. Replace companion flange.
AXLE SHAFT AND/OR AXLE SHAFT BEARING

AND/OR BEARING OIL SEAL—
REMOVE AND REPLACE

1. Remove rear wheel.

2. Clean away all dirt from area where brake back-
ing plate seats against flanged end of axle housing to
prevent any possible entry of dirt into wheel bearing.

3. Remove brake drum.

4. Remove four nuts from bearing outer retainer
bolts.

5. Remove axle shaft assembly, using puller
J-942-1, if necessary (Fig. 4-15). Do not dislodge
backing plate or brake pipe may be damaged.

Fig. 4-15 Removing Axle Shaft with Puller J-942-1

6. Remove oil seal using J-943.

a. Apply oil to seal lip and coat outside of seal
retainer which seats in axle housing with a suitable
sealer, Be sure that the sealer does not get smeared
on seal lip. The surface of axle shaft which con-
tacts seal must be smooth; if it is nicked or burred,
hone carefully or replace axle shaft.

b. Install new seal using tool J-5818.
7. Remove axle shaft or axle shaft bearing.

a. With tool ]J-947-P engaging outer race of
bearing and ring enclosing bearing (Fig. 4-16),
press shaft from bearing using arbor press.

b. If removed, install bearing outer retainer on
shaft. Install bearing on shaft using tool J-947-P to
bear only on inner race and press bearing firmly
against shoulder on shaft (Fig. 4-17).

c. Press a new bearing inner retainer ring in
place firmly against bearing using tool J-947-P.

NOTE: DO NOT press bearing and retainer on in
one operation, because edge radius of the retainer

Fig. 4-16 Pressing Bearing From Axle
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BEARING
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Fig. 4-17 Installing Bearing on Axle Shaft

will climb over the corner of the bearing inner
race and force the grease seals into the bearing
balls.

8. Place bearing retainer gasket over bearing on
axle shaft.

9, Install axle shaft. If both axle shafts have been
removed, shaft with left hand threads on wheel bolts
must be on left side of car.

CAUTION: Do not damage seal in axle housing
when installing axle shaft. Do not allow axle
shaft to rest on or drag on lip of seal,

10. Position bearing outer retainer and gasket and
tighten self-locking bearing retainer nuts to 30-45 1b.
ft. torque.

11. Install brake drums and wheels.

MAJOR REPAIRS

If diagnosis reveals irregularities in the differential
itself, the differential must be removed from the
vehicle,

REMOVE DIFFERENTIAL

1. With rear wheels off the floor, turn rear wheels
and rap brake backing plates with a soft hammer to
ensure that brakes are free.

2. Remove both axle shafts.

NOTE: Mark the axle shafts so that they can be
returned to the same respective side upon reas-
sembly. (Studs on left axle shaft have left hand
threads and are stamped “L” on end of stud.)

3. Turn down lock plates and remove “U” bolts
which hold rear universal joint to companion flange.
Use a heavy rubber band or tape to hold bearings
onto journal to prevent loss of bearing rollers when
joint is disconnected if retainer strap has been
removed,

4. Thoroughly clean differential carrier bolt flange
and surrounding area of axle housing to avoid dirt
entering housing or falling on the gears.

5. Drain oil by loosening all differential attaching
nuts and then pulling carrier out about !4 inch,

6. Allow oil to drain thoroughly then remove
attaching nuts and remove carrier assembly from
housing,

PRE-REPAIR INVESTIGATION

A close examination of the differential prior to
disassembly will often reveal valuable information as
to the extent and type of repairs or adjustments
necessary. The information thus gained, coupled with
the report of malfunctioning, will provide a basis for
determining the degree of disassembly required.
Since the frequent causes of axle noise are improper
backlash or side bearing preload, or both, a few
simple adjustments may be all that is necessary to
correct a discrepancy.

Use care at all times to keep dirt and other foreign
matter, such as grinder dust, soot, or sand, away
from differential to prevent possibility of subsequent
failure of differential.

CHECK AND ADJUST PINION
BEARING PRELOAD

1. Remove differential assembly if not already
removed.

2. Wash interior parts of assembly with cleaning
fluid and mount in carrier fixture J-6571 (Fig. 4-18).

3. Check pinion nut for tightness (pinion bearing
preload), using inch pound torque wrench. If read-
ing is less than 10-12 im lbs, increase preload read-
ing to 10-12 in. 1b,

NOTE: Hold companion flange with J-6289 and
tighten nut only a little at a time, stopping fre-
quently to check preload.

CHECK AND ADJUST DIFFERENTIAL
SIDE BEARING PRELOAD

1. See that ring gear attaching screws are tightened
evenly and alternately across the diameter to 55-60
1b, ft. torque.
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Fig. 4-18 Differential Mounted in Fixture J-6571

2. Mount dial indicator on backside of ring gear
as shown in Fig. 4-19 and check ring gear runout.
Runout should not exceed .002”. Excessive runout
could be the result of warped ring gear or mounting
flange on case, worn side bearings, misaligned carrier
cross-bore, or burrs on case mounting flange or side
bearing hubs,

3. Examine ring gear and pinion teeth for nicks or
scoring. If no scoring is present, the gear and pinion
should be checked for evidence of excessive wear.

NOTE: Any of these conditions will require re-
placement of ring gear and pinion set. Relatively
new gears that are noisy due to improper tooth
contact, but have not run long enough to damage
the original lapped surfaces, can usually have the
noise level reduced to the point where it is not
objectional by correct adjustrhent,

7. Remove adjusting nut locks and mark adjust-
ing nuts for lock location.

8. Loosen each bearing cap bolt, retighten a little
more than finger tight, and tap caps lightly to assure
freedom of bearings and nuts.

9. Back off right hand adjusting nut (farthest
from the ring gear) using tool J-972-A (Fig. 4-20)
and watch outer race of side bearing to see if it turns
with adjusting nut. Race should turn with the nut,
as nut is backed off, until nut is turned two to three
notches (holes in adjusting nut). Count notches from
original mark to point where race stops turning to
check original adjustment and retighten two to
three notches.

Fig. 4-19 Checking Ring Gear Run-out with KMO-30 Set

10. Check backlash between ring gear and pinion
before retightening bearing cap bolts and installing
nut locks. Backlash should be between .005” and
.009”, checked at two or more equally spaced points
around the ring gear.

11, Tighten bearing cap bolts to 65-85 lb. ft.
torque. Tap bolts with steel hammer while tighten-
ing to ensure caps seating properly and producing a
correct torque reading.

12. Recheck backlash between ring gear and
pinion.

13, Check ring and pinion gear tooth contact by
red lead test.

Fig. 4-20 Turning Adjusting Nut with J-972-A
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CHECK AND ADJUST RING GEAR AND
PINION BACKLASH

1. Remove differential assembly if not already
removed.

2. Wash interior parts of assembly with cleaning
fluid and mount in carrier fixture J-6571,

3. Mark pinion nut and end of pinion with a
punch or other suitable means for reference purposes.

4. See that ring gear attaching screws are tight-
ened evenly and alternately across the diameter to
55-60 lb. ft, torque.

5. Mount dial indicator on backside of ring gear
as shown in Fig. 4-19 and check ring gear runout.
Runout should not exceed .002”. Excessive runout
could be the result of warped ring gear or mounting
flange on case, worn side bearings, misaligned carrier
cross-bore, or foreign material or burrs on case
mounting flange or side bearing hubs,

6. Examine ring gear and pinion teeth for nicks
or scoring. If no scoring is present, the gear and
pinion should be checked for evidence of excessive
wear. Any of these conditions will require replace-
ment of ring gear and pinion set. Relatively new
gears that are noisy due to improper tooth contact,
but have not run long enough to damage the original
lapped surfaces, can usually have the noise level re-
duced to the point where it is not objectionable by
correct adjustment.

7. Check and adjust side bearing preload.

8. Check backlash between ring gear and pinion,
using indicator set KMO-30 (Fig. 4-21).

NOTE: Mount dial indicator at right angles to
the ring gear and also as close to the gear as pos-
sible. Backlash readings will vary as much as .003”
if indicator i1s not positioned properly.

Fig. 4-21

Checking Backlash with KMO-30 Set

0. Backlash should be between .005” and .009”,
checked at two or more equally spaced points around
ring gear.

10. If backlash is outside litnits, it will be necessary
to move gear away from the pinion to increase back-
lash or toward pinion to decrease it,

11. To change backlash, move adjusting nuts in
same direction one notch at a time until correct back-
lash is obtained; that is if left nut is backed off one
notch, the right nut must be tightened one notch.

12. Tighten bearing cap bolts to 65-85 1b. ft,
torque. Tap bolts with steel hammer while tightening
to ensure caps seating properly and producing a cor-
rect torgue reading.

13. Check ring and pinion gear tooth contact by
red lead test.

TOOTH CONTACT PATTERNS

Tooth contact pattern is revealed by observing
teeth on ring gear after conducting a red lead test.

RED LEAD TEST

It is very important that tooth contact be tested
before differential carrier assembly is disassembled
and before it is installed. Allowable variations in the
carrier or pinion rear bearing may cause pinion to
be too far away from, or close to, ring gear. Thus,
tooth contact must be tested and corrected if neces-
sary or the gears may be noisy. Review GEAR
TOOTH NOMENCLATURE before proceeding.

1. Mix a small amount of powdered red lead
(available from paint manufacturers and suppliers)
with a drop of engine oil and apply this mixture
sparingly to all ring gear tecth using 8 medium stiff
brush (Fig. 4-22). When properly used, area of
pinion tooth contact will be visible when hand load
is applied.

2. Tighten bearing cap bolts to 65-85 1b. ft. torque
and tap heads of bolt intermittently while tightening
to ensure proper seating of caps and sufficient tight-
ness.

3. Insert crank (Fig. 4-23) in companion flange
and, while turning, apply pressure to back side of
ring gear with hand (Fig. 4-24). A test made with-
out loading the gears will not give a satisfactory
pattern.

NOTE: The crank in Fig. 23 may be easily made
as follows:
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Fig. 4-22 Applying Red Lead to Gear Teeth

a. Weld a 34" heavy duty flat washer to a piece
of 14" diameter rod approximately 6” long and
form as shown.

b. Tap deor knob for 34" bolt and attach knob
to crank as shown. Leave bolt loose enough to per-
mit knob to turn.

4. Turn companion flange with crank so that ring
gear rotates one full revolution, then reverse rotation
so that ring gear rotates one revolution in opposite
direction. Excessive turning of ring gear may indicate
good tooth pattern because one or two teeth are
making proper contact,

5. Closely inspect tooth pattern on ring gear to
determine whether pressure lines are apparent.

NOTE: If observation reveals pressure lines are
present (dark narrow band at edge of pattern),
examine for pressure line position on drive side
(gear curving outward or outside of arc, or convex)
and also coast side of ring gear (side curving in-
ward or inward side of arc, or concave). If lines on
drive side are too deep and coast side are too high
(near the heel and toe respectively), then additional
shims to bring pinion gear out (to provide a more
centrally located tooth pattern on ring gear) will
only place the pressure line deeper into the tooth
on drive side and farther out on the coast side
which will result in a noisy operating axle. This

& (APPROX)

1
/4 DIA. ROD APPROX. & LQNG.—\

— N
\ |
/\w ko8

;b .D. H D WASHER

SECURELY

ig. 4-23 Differential Cranking Teol

does not mean the ring gear and pinion are not
good or should be destroyed. It only means that
they will not operate quietly in the carrier in which
they are presently installed. These same parts may
operate quietly in another carrier when tooth pat-
tern is checked.

Removing backlash moves ring gear into pinion
gear, driving the pinion deeper into the ring gear,
Whenever pressure lines are noted, as explained
above, install another ring gear and pinion set.

Fig. 4-24 Checking Tooth Contact Pattern
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HEEL HEEL

DRIVE SIDE COAST SIDE
{CONVEX) [CONCAVE)

Fig. 4-25 Desired Tooth Contact Pattern Under
Lighi Load

6. Observe pattern on ring gear teeth and com-
pare with Fig. 4-25.

GEAR TOOTH NOMENCLATURE

The side of the ring gear tooth which curves out-
ward, or is convex, is referred to as the “drive” side;
comcave side is “coast” side. The end of the tooth
nearest center of ring gear is referred to as the “toe”
end; end of tooth farthest away from center is “heel”
end. Toe end of tooth is smaller than heel end. No-
menclature of ring gear teeth is shown in (Fig. 4-26).

EFFECTS OF INCREASING LOAD ON
TOOTH CONTACT PATTERN

When “load” on ring and pinion gear is increased,
such as when car is accelerated from standstill or
from normal drive, the tooth contact will tend to
spread out, and under very heavy load will extend
from near toe to near heel. The entire contact also
tends to shift toward heel under increasingly heavier
loads and will become somewhat broader with respect
to tops and bottoms of teeth. The patterns obtained
by red lead test, dependent upon degree of “loading”,
approximate a normal light load, and for this reason
will not cover the entire face of the ring gear, but will
extend only about halfway (Fig. 4-25). The impor-
tant thing to note is that the contact pattern is cen-
trally located up and down on the face of the ring
gear.

ADJUSTMENTS EFFECTING
TOOTH CONTACT

Two adjustments can be made which will affect
tooth contact pattern: backlash, and position of drive
pinion in carrier. The effects of bearing preloads are

Fig. 4-26 Nomenclature of Ring Gear Teeth

not readily apparent on (hand loaded) red lead tests;
however, these adjustments should be within speci-
fications before proceeding with backlash and drive
pinion adjustments.

Backlash is adjusted by means of the side bearing
adjusting nuts which move the entire case and ring
gear assembly closer to or farther from drive pinion.
(The adjusting nuts are also used to set side bearing
preload.)

The position of the drive pinion is adjusted by
increasing or decreasing the shim pack between the
pinion head and inner race of rear bearing. The shim
pack is used in the differential to compensate for
manufacturing tolerances. Increasing shim pack thick-
ness will move pinion closer to centerline of ring gear
(Fig. 4-27). Decreasing shim pack thickness will
move pinion farther away from centerline of ring
gear.

EFFECTS OF BACKLASH
ON TOOTH PATTERN

The terms “excess” and “insufficient” refer to set-
tings which are greater than .009” or less than .005”
as specified. With respect to tooth contact patterns,
“axcess” refers to backlash which, although less than
009", is more than necessary to provide desired pat-
tern. Similarly, “insufficient” refers to backlash which,
although .005” or more, is less than necessary to pro-
vide desired pattern.

Excess backlash, provided pinion is properly posi-
tioned, will give a high heel pattern on both drive and
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RING GEAR

), ADJUSTING SHIMS
PIMIOMN REAR BEARIMNG

BE
PINION MOVEMENT
WHEMN SHIMS

WHEN SHIMS
ARE ADDED

o CREASING SHIM PACK THICKMESS POSITIONS
PINIOM FARTHER FROM CEMTERLINE OF RING GEAR
INCREASING SHIM PACK THICKMESS POSITIOMS
PINION CLOSER TO CENTERLINE OF RING GEAR

Fig. 4-27 Effects of Shim Pack Thickness on
Pinion Bearing

TOE

HEEL
DRIVE SIDE COAST SIDE
[COMNVEX) [COMNCAVE)

Fig. 4-28 Tooth Pattern When Backlash is Excessive

COAST SIDE
{COMVEX) [CONCAVE)

DRIVE SIDE

Fig. 4-29 Tooth Pattern when Backlash is Insufficient

coast sides (Fig. 4-28). Decreasing backlash by mov-
ing case and ring gear assembly closer to pinion will
cause pattern to move toward toe end and down
toward center of tooth on both drive and coast sides.

Insufficient backlash, provided pinion is properly
positioned, will give a low toe pattern on both drive
and coast sides (Fig. 4-29). Increasing backlash will
cause pattern to move toward heel end and up toward
top of tooth on both drive and coast sides.

EFFECTS OF PINION POSITION
ON TOOTH PATTERN

When drive pinion is too far away from centerline
of ring gear, the pattern will be a high heel contact
on drive side and a high toe contact on coast side
(Fig. 4-30), provided backlash is within specifications
of .005” to .009”. Moving pinion closer to centerline
of ring gear by increasing shim pack thickness will
cause the high heel contact on drive side to lower and
move toward toe; the high toe contact on coast side
will lower and move toward heel (Fig. 4-31).

HEEL "~ HEEL

DRIVE SIDE COAST SIDE
[COMVEX) [CONCAVE)

Fig. 4-30 Tooth Pattern When Pinion is too Far Away
From Ring Gear [Shim Pack Thickness Insufficient)

TOE

HEEL HEEL

DRIVE SIDE COAST SIDE
{CONVEX) [CONCAVE)

Fig. 4-31 Direction of Movement of Tooth Contacts
when Shim Pack Thickness is Increased
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TOE

HEEL HEEL
DRIVE SIDE COAST SIDE
(CONVEX) [CONCAVE)

HEEL HEEL
DRIVE SIDE COAST SIDE
[CONVEX) [CONCAVE)

Fig. 4-32 Tooth Pattern when Pinion is Too Close to
Ring Gear (Shim Pack Thickness Excessive}

When pinion is too clese to ring gear, pattern
will be a low toe contact on drive side, and a low
heel contact on coast (Fig. 4-32), provided backlash
is within specifications of 005" to .009”., Moving
pinion farther away from ring gear by decreasing
shim pack thickness will cause low toe contact on
drive side to raise and move toward heel; low heel
contact on coast will raise and move toward toe
(Fig. 4-33).

ADJUSTING TOOTH CONTACT
BY CHANGING BACKLASH

If tooth contact pattern does not look exactly
like those illustrated in Figs. 4-25 through 4-33, ad-
just backlash to several different values, from mini-
mum to maximum, testing tooth contact after each
adjustment. By this means, a pattern should be found
which will look similar to one of those illustrated
in the above figures.

Correction can then be made by changing backlash
or pinion position as may be required,

CORRECTION FOR EXCESSIVE BACKLASH

If red lead test produces a tooth pattern on heel of
tooth, similar to that in Fig. 4-28, backlash is exces-
sive, To correct this condition proceed as follows:

1. Loosen bearing cap bolts and retighten slightly
more than finger tight.

2. Back off right hand adjusting nut (Fig 4-34)
one notch and tighten left hand adjusting nut one
notch (each notch of adjustment will change backlash
.002”—.,004""), depending on ratio.

CAUTION. Do not decrease backlash below mini-

Fig. 4-33 Direction of Movement of Tooth Contacts
when Shim Pack Thickness is Decreased

mum specifications of .005", Tap each bearing cap
and rock case lo ensure proper seafing of bearings.

3. Tighten bearing cap bolts to 65-85 1b. ft. torque
and tap heads of bolts intermittently while tightening
to ensure proper seating of caps and sufficient
tightness.

4. Recheck backlash.
5. Recheck tooth contact pattern by red lead test.

6. Repeat adjustments one notch at a time, re-
checking pattern by red lead test to determine
whether backlash will give correct pattern.

CAUTION: Do not reduce backlash below minimum
specification of .005”. If backlash adjustment does
not give desired pattern, pinion position will have
to be adjusted.

Fig. 4-34 Backing Right Adjusting Nut with J-972-A
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7. If correct contact pattern is obtained reinstall
differential carrier assembly in housing.

8. Road test for noise appraisal.

CORRECTION FOR
INSUFFICIENT BACKLASH

If red lead test produces a tooth pattern on toe of
tooth, similar to that in Fig. 4-30, backlash is insuf-
ficient. This type of pattern may be the result of
carrying adjustment for backlash, too far (less than
.005” lash). Increase lash by backing off left adjust-
ing nut one notch and tighten right adjusting nut one
notch (each notch of adjustment will change back-
lash .002”—.004” depending on ratio).

Do not exceed maximum backlash specification
of .009”.

NOTE: On very high mileage gear sets, where a
definite wear pattern has been established, it is
permissible to exceed .009” backlash if so doing
will give desired pattern. It is important, however,
that backlash not be exceeded except on very
high mileage gear sets.

If backlash adjustment does not give desired pat-
tern, pinion position will have to be adjusted by
reshimming between the pinion gear and pinion rear
bearing inner race,

ADJUSTING TOOTH CONTACT
BY CHANGING PINION POSITION

Should differential side bearing preload correction
(or backlash adjustment) fail to give correct tooth con-
tacts, pinion adjustment by reshimming is necessary.

Examine gear tooth contacts after adjusting back-
lash to best condition (red lead test) and compare
with Fig, 4-30 and 4-32.

NOTE: Changing position of drive pinion will
cause a change in backlash if case is replaced in
same position in carrier cross bore as it was before
pinion was shimmed. For example, if backlash is
.006” and pinion is shimmed from .010” to .013”
and case is replaced in same position in carrier
cross bore, backlash will decrease to less than
.006”. Since there is only one combination of shim
thickness and backlash (that is, pinion position and
case position) which will give correct pattern, it
will be necessary to adjust backlash to several
values and check pattern after each adjustment in
order to obtain correct pattern or to determine if
a different shim thickness is required to obtain cor-
rect pattern.

CORRECTION FOR PINION ADJUSTMENT
TOO FAR AWAY FROM CENTERLINE OF
RING GEAR

If there is insufficient shim thickness between pin-
ion head and bearing race, contact between gear teeth
will be similar to that shown in (Fig. 4-30). Note that
tooth contact is on heel of drive side and high, and
on toe of coast and high.

Increase by adding or exchanging shims between
the pinion gear and pinion rear bearing inner race to
secure .002” to .003” greater total thickness. Shims
are available in thicknesses of .004”, .005”, .006”,
.007” and .010”. Always measure shims being used to
determine exact size.

CORRECTION FOR PINION ADJUSTMENT
TOO CLOSE TO CENTERLINE
OF RING GEAR

If there is too much shim thickness back of pinion
rear bearing inner race, contact between gear teeth
will be similar to that shown in Fig. 4-32. Note that
tooth contact is low on toe of drive side and low on
heel of coast side. To remedy this condition follow
the procedure for CORRECTION FOR PINION
ADJUSTMENT TOO FAR AWAY FROM CEN-
TERLINE OF RING GEAR, except that shim thick-
ness should be reduced .002” to .003” at a time to
obtain correct pattern.

DIFFERENTIAL ASSEMBLY—OVERHAUL

DIFFERENTIAL CARRIER ASSEMBLY-
DISASSEMBLE

1. Remove differential assembly and clean exterior
of assembly.

2. Clean interior of differential.

3. Perform a good pre-repair investigation:

a. Check and adjust side bearing preload.

b. Check and adjust ring gear and pinion backlash.

4. Make good red lead test observing tooth con-
tact pattern.

5. With differential assembly positioned in holding
fixture J-6571, mark pedestal caps and side bearing
adjusting nuts with punch, or other suitable tool, to
distinguish right from left so they can be replaced on
correct sides (Fig. 4-35).

6. Remove side bearing adjusting nut retainers.

7. Loosen pedestal cap bolts and back off on left
adjusting nut to relieve side bearing preload.
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Fig. 4-35 Bearing Cap and Adjusting Nut Marked for
Side Location

8. Remove four pedestal cap bolts, pedestal caps
and side bearing adjusting nuts.

9. Remove differential case and ring gear as-
sembly.

CAUTION: Keep side bearing outer races with
mated side bearings so these mating parts can be
correctly replaced if, after inspection they are
found to be in good condition.

10. Before removing pinion gear from carrier, oil
pinion bearings with engine oil and turn pinion sev-
eral revolutions, (Fig, 4-36). If pinion turns smoothly,
a visual inspection of the pinion bearings, after pinion
has been removed, will be sufficient.

NOTE: If roughness is detected when turning
pinion, pinion bearings and outer races should be
carefully inspected, after pinion is removed, to de-
termine whether a change is necessary.

11. Rotate carrier holding fixture J-6571 and re-
move drive pinion nut and washer, using heavy duty
socket and companion flange holding tool J-6289
(Fig. 4-37).

12. Remove companion flange, using puller J-6295
and holding tool J-6289 (Fig, 4-38).

13. Carefully remove pinion from carrier so as not
to injure threads.

NOTE: If pinion stem does not slide freely from
front bearing, temporarily reinstall pinion nut and
lightly tap pinion out of bearing with a soft-faced
hammer. If necessary, use an arbor press to press
pinion through bearing. (Use washer and nut on
pinion stem to prevent pinion from dropping.)

Removing Companion Flange with
Puller J-6295
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DRIVE PIMION
OIL SEAL

Fig. 4-39 Remaving Pinion Qil Seal

14, Remove spacer and spacer washer, if washer
was installed,

15. Using chisel or other suitable tool, remove
pinion oil seal from bore in carrier (Fig. 4-39).

NOTE: Always install new seal when assembling
differential.

16. Lift front bearing innmer race and roller as-
sembly from carrier,

17. Wash front bearing inner race in cleaning fluid
and examine for damaged rollers or pitted inner race.

18. Clean front bearing outer race in carrier and
examine for failure,

J-8092
HANDLE
J-6198

REMOVER

{HIDDEN)

Fig. 4-40 Removing Front Pinion Bearing Outer Race
with J-6198 and Drive Handle J-80%2

19. Place inner race in outer race and turn while
pressing.

20. If excessive wear is noted and bearing is to be
replaced, remove carrier from holding fixture and
place on supporting plate in arbor press.

21. Using remover J-6198 and drive handle
J-8092, press outer race from carrier (Fig. 4-40).

22, Without removing rear bearing from pinion
shaft, wash nner race and roller assembly in clean-
ing fluid and examine for damaged rollers.

23. Clean rear bearing outer race and examine
visually for failure,

24, Position drive pinion, with rear bearing assem-
bly installed, in rear bearing outer race in carrier and
rotate pinion while exerting pressure on bearing
(Fig. 4-36).

NOTE: If bearing turns smoothly and has no
visual defects, do not remove outer race from car-
rier unless carrier is to be replaced.

25. To remove pinion rear bearing from pinion
stem, place bearing remover J-6555 and press plate
holder J-6407, less insert, between bearing and pinion
gear (Fig. 441),

NOTE: Flanged sides of bearing remover J-6555
should be adjusted to grip rear side of bearing.

26. Using arbor press, press rear bearing from
pinion stem.

27. Remove adjusting shims from pinion.

J-6555

J-6407
LESS INSERT

Fig. 4-41

Removing Rear Bearing with J-6555 and
Press Plate J-6407 Less Insert
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1-8092
J-6533

REMOVER
{HIDDEN)

Fig. 4-42 Removing Rear Bearing Quter Race with
J-6533 and J-8092

28. If, during visual inspection, it was determined
to replace rear pinion bearing, press rear bearing
outer race from carrier, using remover J-6533 and
drive handle J-8092 (Fig. 4-42).

NOTE: Both front bearing and outer race and
rear bearing and outer race are mated parts. If
either bearing is to be replaced, its mating outer
race must also be replaced.

CLEANING AND INSPECTION

1. Check drive pinion stem and gear for excessive
wear,

NOTE: Ring gears and pinions are matched in
sets at the factory and are serviced only in sets,
Never attempt to replace either a ring gear or
pinion without its mating member,

2. Thoroughly clean and inspect carrier for cracks
or other damage.

3. Ensure that oil passages in carrier are clean and
clear,

4. Inspect threads in pedestals and caps to ensure
that differential bearing adjusting nuts will turn
freely.

5. Carefully inspect pinion bore and shoulders
against which pinion bearing outer races seat to en-
sure they are free of burrs, nicks, or material which
would prevent proper seating of bearing outer races.

NOTE: If carrier is being replaced, thoroughly
clean and inspect new carrier, paying particular
attention to machined surfaces in bearing caps and
pedestals. Be sure all metal filings and foreign ma-
terial are removed in the pedestal cap screw holes
in the carrier. Ensure that caps seat squarely on
pedestals; use mill file lightly to remove nicks and
burrs,

DIFFERENTIAL CARRIER ASSEMBLY-—
ASSEMELE

1. If front and rear bearing outer races were re-
moved for replacement, lubricate cavity for outer
race of rear pinion bearing with clean engine oil.

2. Install new rear pinion outer race inside carrier,
making certain race is started squarely in bore.

NOTE: If not square in bore, race may shave
sides of counterbore as it is driven in resulting in
an improperly seated race.

3. Using J-8092 and J-6255, drive outer race into
cavity until firmly seated (Fig. 4-43).

4. Lubricate cavity for outer race of front pinion
bearing and start new front bearing outer race
squarely in bore.

Fig. 4-43

Installing Rear Bearing Quter Race with
J-6255 and J-8092
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1. Differential Side Bearing 10. Differential Pinion Gear 20. Pinion Bearing Spacer

2. Pinion Shaft Lock Screw 11. Pinion Gear Thrust Washer 21. Lock Balt and Washer

3. Differential Case 12, Differential Side Gear 22, Adjusting Mut Lock

4. Ring Gear to Case Bolt 13. Side Gear Thrust Washer 23. Side Bearing Adjusting Nut

5. Pinion Gear Thrust Washer 14, Cap to Carrier Bolt 24, Differential Carrier Assembly
6. Differential Pinion Gear 15. Side Bearing Cap 25. Pinion Front Bearing

7. Side Gear Thrust Washer 16. Ring Gear 26. Pinion Oil Seal

8. Differential Side Gear 17. Pinion Gear 27. Companion Flange Assembly
9. Pinion Shaft 18. Drive Pinion Bearing Shims 28. Pinion Nut ([Companion Flange)

19. Pinion Rear Bearing

Fig. 4-44 Differential—Exploded View

5. Using J-8092 and J-6197, drive outer race of
front pinion bearing until firmly seated in cavity
(Fig. 4-45).

6. If old ring gear and pinion assembly is to be
replaced, use shim pack removed at disassembly,
placing them between pinion gear and pinion rear
bearing inner race.

NOTE: If new ring gear and pinion assembly is
being installed, start with shim pack thickness of
.015" to .017".

7. Lubricate front and rear bearing inner race
surfaces of pinion shaft with clean engine oil.

8. Place initial (or new shim pack of .015"” to
.017”) on pinion shaft and install rear bearing on
pinion stem with wide side of bearing toward pinion
gear (Fig. 4-46),

9, Using bearing installer J-6547 and press plate
J-6407, press rear pinion bearing into place (Fig.
4-47).

10. Install new collapsible spacer on pinion stem.

11. Lubricate pinion stem splined end with clean
engine oil.
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J-8092

J-6197

FRONT BEARING
OUTER RACE

DIFFERENTIAL
CARRIER

Fig. 4-45 Installing Front Bearing Outer Race with
1-6197 and J-8092

12. Lubricate rear pinion bearing with differential
lubricant.

13. Lubricate front pinion bearing with differential
lubricant.

14, Install suitable sealer on outside diameter of
new front seal,

15. With carrier positioned in holding fixture
J-6571, insert pinion gear assembly, holding pinion
gear to prevent its falling out.

16. Place front pinion bearing into position in car-
rier, using hand pressure.

17. Install new front seal using J-5395-A (Fig. 4-
48),

18. Lubricate outer surface of companion flange
with engine oil and tap in position far enough to per-
mit installation of washer and lock nut.

19. Install companion flange lock nut washer and
lock nut.

PINION I Bl evioN Rear
DRIVE_SHAFT i BEARING

Fig. 4-47 Installing Rear Bearing with
J.6547 and J-6407
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Fig. 4-48 Installing Pinion Qil Seal

20. Using companion flange holding tool J-6289,
tighten the nut a little at a time (Fig. 4-49), stop-
ping frequently to turn the pinion several revolutions
to seat rollers and to check turning effort with pound-
inch torque wrench KMO-652. Repeat until torque
required to keep turning is as follows:

NOTE: Torque measurement may be taken using
steering gear adjusting spring scale J-544-A hooked
to holding tool J-6289 at a point 10 inches from
pinion shaft center (Fig. 4-50). Reading in pounds
times 10 inches will give pound-inches; thus three
pounds on spring scale will indicate thirty pound-
inches. Readings between pound graduations must
be read in tenths rather than in ounces, for example,
3 pounds 8 ounces is read 3.5 pounds or 35 pound-
inches,

TORQUE CONDITION
10-12 1b. in. 01d bearings and old pinion oil seal.
(2000 miles or more).
12-15 1b. in, 01d bearings and new pinion oil seal.

Fig. 4-49 Tightening Drive Pinion Mut

TORQUE CONDITION
22-26 1b. in. New bearings and old pinion oil seal.
24-32 Ib. in. New bearings and new pinion oil seal.

If torque required to keep pinion turning exceeds
maximum of above specifications, it will be necessary
to install a new bearing spacer.

CAUTION: Extreme care must be used in tightening
pinion nul to preload the bearings correctly. In-
correct preload may result in bearing failure.
Never back off nui fo reduce preload—replace
spacer.

STANDARD DIFFERENTIAL CASE
ASSEMBLY—OVERHAUL

STANDARD DIFFERENTIAL CASE
ASSEMBLY-DISASSEMBLE

1. Before disassembling differential case, inspect
differential side bearings for visible damage of rollers
and outer races.

2. Place one outer race onto its mated inner race
and roller assembly and turn slowly, applying hand
load.

3. If bearing outer race turns smoothly and no
visible damage is found, bearing can probably be
reused.

4, Repeat sbove operation with other outer race
and mated bearing and check for smoothness.

NOTE: Both side bearings and their races are
mated parts. If either bearing is to be replaced, its
mating outer race must alse be replaced.

Fig. 4-50 Checking Pinion Bearing Preload with J-544-A
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Fig. 4-51

Removing Differential Case Side Bearing
with J-986-P

5. Inspect fit of inner races on case hubs by prying
against shoulders at puller recesses. Bearing inner
races must be tight on case hubs.

NOTE: If either bearing is loose on case, the en-
tire case must be replaced.

6. If bearing inspection indicates that bearings
should be replaced, insert differential case in vise and,
using side bearing puller J-986-P, remove side bear-
ing (Fig. 4-51).

CAUTION: Make certain ends of puller arms are
firmly seated in recesses in sides of hubs and
fully against inner roce of bearing.

7. Turn differential case in vise and remove other
side bearing in same manner.

8. Remove pinion shaft lock screw and washer,

9. Drive pinion shaft out of case, using brass drift
(Fig. 4-52).

10. Remove differential pinion gears, thrust wash-
ers and side gears.

11, Clamp case in vise so jaws are 90° to pinion
shaft holes (Fig. 4-53), and remove twelve ring gear
retaining screws and remove ring gear.

|

', BRASS DRIFT

Fig. 4-52 Removing Differential Case Pinion Shaft

CLEANING AND INSPECTION

1. Thoroughly clean differential case and inspect,
paying particular attention to ring gear mounting
flange, ring gear pilot, and side bearing hubs.

2. Remove nicks and burrs with mill file (Fig
4-54).

NOTE: If new case is to be used, thoroughly clean
new case in suitable solvent, making certain bolt
holes and bolts are clean of steel filings and foreign
material.

Fig. 4-53 Removing Ring Gear From Case



REAR AXLE 4.25

BEARING

Fig, 4-54 Remaving Burrs and Nicks From
Mounting Flange

3. Clean side gears, pinion gears and thrust wash-
ers with suitable solvent and inspect for excessive
wear.

4. Check fit of side gears in counterbores of case.
If excessive radial looseness (.006” or more) is evi-
dent, it will be necessary to replace side gears or
case.

5. Thoroughly clean ring gear and inspect back
side for any adhering material which may effect run-
out.

6. Position ring gear on case and check fit of gear
on flange and pilot.

CAUTION: Do not use hammer to force ring gear
on case.

7. Replace parts as necessary and coat with clean
engine oil before installing in case.

STANDARD DIFFERENTIAL CASE
ASSEMBLY-ASSEMELE

1. Make certain burrs and high spots are removed
from differential case and ring gear pilot. Wipe or
blow filings from surface.

2. Position ring gear on case and check fit of gear
on flange and pilot.

CAUTION: Do not use hammer to force ring gear
on case.

3. Install ring gear attaching bolts (Fig. 4-55).
Tighten all bolts evenly and alternately to 53-60 Ib,
ft. torgue.

NOTE: Tighten bolts finger tight, then tighten
evenly and alternately across the diameter in pro-
gressive stages of tightness until final torque is
reached.

Fig. 4-55 Installing Ring Gear

4. Remove differential case from vise and lubri-
cate outer bearing surfaces.

5. Using J-5292, press on left side bearing with
arbor press,

6. Reverse differential case and press on right side
bearing, using J-5292, (Fig. 4-56).

7. Install pinion shaft lock screw and lock washer
finger tight.

Fig. 4-56

Installing Side Bearings with J-5292
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PINIOM GEAR
THRUST WASHER

Fig. 4-57 Placing Pinion Gear Thrust Washer in Position

8. Lubricate side bearing crossbore of carrier with
clean engine oil

9, Install differential case in differential carrier.

10. Lubricate inner and outer surfaces of side
bearing races and install over bearings. Be sure that
parts are properly mated.

11, Lubricate machined area of side bearing ad-
justing nuts and position them in threaded portion at
ends of differential carrier, making certain threads
are lined up.

NOTE: Make certain adjusting nuts are installed
in their respective positions as indicated by mark-
ings made before disassembly.

12. Before installing pedestal caps, adjust side
bearing adjusting nuts until backlash between ring
gear and pinion is nearly zero.

13. Lubricate inner surface of left pedestal cap
and install on differential carrier.

NOTE: Check markings made at disassembly,
making certain pedestal caps are installed in their
proper place.

14. Install two cap bolts and tighten until snug,

15. Lubricate inner surface of right pedestal cap
and install on differential carrier. Insert two cap bolts
and tighten until snug.

16. Lubricate hub, inner bore and outer face of
left differential side gear and install in differential
case,

PINION GEAR
AND THRUST
. WASHER

DIFFEREMTIAL

SIDE GEAR

Fig. 4-58 Installing Pinion Gear Thrust Washer

17. Lubricate hub, inner bore and outer face of
right differential side gear and install in differential
case,

18. Lubricate outer side and inner bore of both
differential pinion gears.

19. Install one pinion gear and rotate side gears
until pinion gear is positioned on far side of case.

20. Install second pinion gear directly opposite
first pinion gear, making certain they line up.

21. Lubricate both sides of pinion gear thrust
washers and rotate side gears so that one pinion gear
is positioned to receive washer, and install (Fig. 4-57).

22, Position second pinion gear to receive washer
by rotating side gears in opposite direction and in-
sert second washer (Fig. 4-58).

23. Loosen pinion shaft lock screw,

24. Lubricate and install differential pinion shaft,
lining up hole in shaft with lock screw (Fig. 4-59).
Tighten pinion shaft lock screw to 10-20 ft. lbs.
torque,

25. Adjust side bearing preload as follows:

a. Tighten right adjusting nut, backing off left nut
if necessary, to bring adjusting nuts in full contact
with outer races and to provide a slight amount of
backlash. (When turning nuts keep nuts in contact
with races to maintain a slight amount of preload on
side bearings.)

b. Tighten left nut, backing off on right nut, if
necessary, but keeping nuts against races to main-



REAR AXLE 4-27

PINION SHAFT A\ L8 e PIMION SHAFT
LOCK SCREW HOLE = LOCK SCREW

Fig. 4-59 |Installing Pinion Shaft

tain preload while rocking case until backlash has
just been eliminated. If left nut is not in a locking
position when backlash has been eliminated, back off
to nearest locking position,

c. Back off right nut to ensure that nut and outer
race do not turn together. Retighten right nut until
outer race just starts to turn with nut; mark this
point on adjusting nut.

d. Tighten right nut one notch, tap each bearing
cap, and rock ring gear for backlash check.

e. Repeat above step until right nut has been
tightened a total of two to three notches to properly
spot bearing and correctly preload bearings.

26. Position indicator KMOQ-30 at side of ring gear
and check ring gear run-out. Run-out should not ex-
ceed .002” (Fig. 4-60).

27. Using indicator KMO-30, check variance of
ring gear backlash., Backlash should not exceed
.005"-.009” ( Fig. 4-61).

NOTE: After taking one reading, indicator should
be placed 180° around ring gear for second read-
ing to determine variance of backlash, Variation
should not exceed .002”.

28. Torque four pedestal cap to differential carrier
bolts 65-85 ft. ibs.

209. Tap heads of bolts firmly to properly seat
pedestal caps.

30. Perform red lead test and obtain proper tooth
pattern.

Fig. 4-60 Checking Ring Gear Run-out with KMO-30
Set

31. Install side adjusting nut retainers and tighten
retainer screws to 10-20 1b. ft, torque.

SAFE-T-TRACK CASE ASSEMBLY—OVERHAUL

SAFE-T-TRACK DIFFERENTIAL
CASE ASSEMBLY-DISASSEMBLE

1. If not previously done, mark right and left
bearing caps and adjusting nuts; remove adjusting
nut locks, )

2. Loosen bearing cap bolts and back off on left
adjusting nut to relieve side bearing preload.

Fig. 4-61 Checking Backlash with KMO-30 Set
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Fig. 4-62 Removing Side Bearings Using J-986-P

3. Remove bearing caps and adjusting nuts; re-
move case and ring gear assembly.

NOTE: Keep side bearing outer races with side
bearings so these mating parts can be correctly
replaced during build-up.

1. Before disassembling differential case, inspect
differential side bearings for visible damage of rollers
and outer races.

2. Place one outer race onto its mated inner race
and roller assembly and turn slowly, applying hand
load.

3. If bearing outer race turns smoothly and no

visible damage is found, bearing can probably be
reused.

4. Repeat above operation with other outer race
and mated bearing and check for smoothness.

NOTE: Both side bearings and their outer races
are mated parts. If either bearing is to be replaced,
its mating outer race must also be replaced.

5. Inspect fit of inner races on case hubs by pry-
ing against shoulders at puller recesses. Bearing in-
ner races must be tight on case hubs.

NOTE: If either bearing is loose on case, the
entire case must be replaced.

Fig. 4-63 Alignment Marks on Differential Case Halves

6. If bearing inspection indicates that bearings
should be replaced, insert differential case in vise
and, using side bearing puller J-986-P, remove side
bearing (Fig. 4-62).

CAUTION: Make certain ends of puller arms are
firmly seated in recesses in sides of hubs and fully
against inner race of bearing.

7. Turn differential case in vise and remove other
side bearing in same manner.

8. Remove ring gear.

9. Scribe mark differential case halves (Fig. 4-63)
to aid in alignment of case when assembling.

10. Remove eight differential case button half at-
taching bolts.

11. Separate the case halves and remove the
pinion mate cross shafts, bevel pinion mate gears,
bevel side gears, side gear rings, clutch friction plates,
and clutch friction discs.

NOTE: Care should be taken to note how the
friction plates and friction discs are assembled
(See Fig. 4-64). The exact location and orienta-
tion of the Belleville Spring Plate used on each
side should be noted here. Each pinion cross shaft
should also be marked or scribed so that each pin
cam surface will match with the same “V"” ramp
in the case when reassembling,.

CLEANING AND INSPECTION

1. Thoroughly clean differential case and inspect,
paying particular attention to ring gear mounting
flange, ring gear pilot, and side bearing hubs.
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DIFFEREMTIAL CASE
FLAMGE HALF

CLUTCH CLUTCH

DIsC PLATE PINIOM

SIDE GEAR

DIFFERENTIAL CASE BOLT
BUTTON HALF

L)
SIDE GEAR
SHAFT RING

CROSS BELLEVILLE

SPRIMNG

Fig. 4-64 Safe-T-Track Differential—Exploded View

2. Remove nicks and burrs from ring gear flange
with mill file (Fig. 4-65).

NOTE: If a new case half is to be used, thorough-
ly clean new case in suitable solvent, making cer-
tain bolt holes and bolts are clean of steel filings,

3. Clean side gears, side gear rings, pinion gears,
pinion shafts and clutch discs and plates with suit-
able solvent and inspect for excessive wear.

4. Inspect clutch discs, plates and Belleville spring
for worn surfaces, cracked, or distorted condition,

5. Inspect side gear rings and differential case half
for excessive wear at the Belleville contact surface.
Replace worn or damaged parts.

NOTE: In the event that one or more of the
clutch friction plates, discs or spring plates need
replacing, it is suggested that the entire stack of
plates, discs and spring plates on each side be
replaced.

| MOUNTING
FLANGE

RING GEAR
PILOT

Fig. 4-65 Removing Nicks and Burrs from
Mounting Flange

6. Thoroughly clean ring gear and inspect back
side for any adhering material which may effect
run-out.

7. Position ring gear on case and check fit of gear
on flange and pilot.

CAUTION: Do not vse hammer to force ring gear
on case.

8. Replace parts as necessary and coat with clean
engine oil before installing in case.

SAFE-T-TRACK DIFFERENTIAL
CASE ASSEMBLY—ASSEMBLE

NOTE: It is important that all clean parts be
placed on clean paper or cloth to prevent the possi-
bility of dirt being assembled into the unit.

As each part is reassembled in its proper position,
it is necessary that it be lightly coated with the cor-
rect lubricant.

1. Hold differential case fAange half on its side and
install Belleville spring clutch discs and plates as
shown in Fig. 4-66.

NOTE: Install Belleville spring first with convex
side toward case and (so that the 1.D. of the spring
1s in contact with case) then a clutch disc, clutch
plate, disc and plate in this order as shown in
Fig. 4-64.

2. Install side gear ring making sure it has a slight
drag when rotating.

3. Install side gear in side gear ring and one cross
shaft and pinions making sure recess in center of
shaft is up.
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Fig. 4-64 Installing Belleville Spring, Clutch Discs

and Plates

4. Then install remaining cross shaft, pinions bevel
gear, side gear (splined end up) then stack plates,
discs, and Belleville spring over splines of side gear.

5, Assemble differential case flange and button
halves as shown in Fig. 4-67, making sure scribe
marks are in alignment.

6. Install the case bolts loosely.

7. Use the axle shafts from the vehicle and align
the splines of the side gear with the side gear ring.
(See Fig. 4-68.)

8, With these axle shafts in position, tighten the
differential case bolts evenly, and alternately to 40
1b. ft. torque (Fig. 4-69). Remove the axle shafts.

ALIGNING
MARKS

RING GEAR
SAFE-T-TRACK
DIFFERENTIAL CASE

SIDE BEARING

AXLE SHAFT

Fig, 4-68 Aligning Differential Case Parts

NOTE: A visual check ecan be made here to
determine whether or not the Safe-T-Track com-
ponents have been assembled properly., Each
pinion mate cross shaft can be tight on its ramp
or in the event there is clearance between the
cross shaft and the ramp it should be only .002”,

9. If side bearings were removed, lubricate outer
bearing surfaces and, using J-5292, press on bearings
with arbor press.

10. Position ring gear on flange half and install ring
gear attaching bolts, tightening alternately and evenly
to 55-60 1b. ft. torque.

DIFFERENTIAL CASE ASSEMBLY—
INSTALL IN CARRIER

1. Lubricate side bearing crossbore of carrier with
clean engine oil.

2. Install differential case in differential carrier.

3. Lubricate inner and outer surfaces of side bear-
ing races and install over bearings. Be sure that parts
are properly mated.

Fig. 4-67 Assembly of Differential Case Halves

Fig. 4-69 Torquing Differential Case Half Bolts
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4. Lubricate machined area of side bearing adjust-

ing nuts and position them in threaded portion at
ends of differential carrier, making certain threads
are lined up.

NOTE: Make certain adjusting nuts are installed
in their respective positions as indicated by mark-
ings made before disassembly.

5. Lubricate inner surface of left pedestal cap and

install loosely on differential carrier,

6. Adjust side bearing adjusting nuts until back-

lash between ring gear and pinion is nearly zero.

NOTE: Check markings made at dissembly, mak-
ing certain pedestal caps are installed in their
proper place.

7. Tighten two cap bolts until snug.

8. Lubricate inner surface of right pedestal cap
and install on differential carrier. Insert two cap

bolts and tighten until snug.

9. Adjust side bearing preload as follows:

a. Tighten right adjusting nut, backing off left
nut if necessary, to bring adjusting nuts in full con-
tact with outer races and to provide a slight amount

Fig. 4-70 Checking Ring Gear Run-out with
KMO-30 Set

of backlash. (When turning nuts keep nuts in con-
tact with races to maintain a slight amount of
preload on side bearings.)

b. Tighten left nut, backing off on right nut, if
necessary, but keeping nuts against races to main-
tain preload while rocking case until backlash has
just been eliminated. If left nut is not in a locking
position when backlash has been eliminated, back
off to nearest locking position.

c. Back off right nut to ensure that nut and
outer race do not turn together. Retighten right nut
until outer race just starts to turn with nut; mark
this point on adjusting nut.

d. Tighten right nut one notch, tap each bearing
cap, and rock ring gear for backlash check.

¢. Repeat above step until right nut has been
tightened a total of two to three notches to properly
seat bearing and correctly preload bearings.

10. Position indicator KMQO-30 at side of ring gear

and check ring gear run out. Run out should not
exceed 001" (Fig, 4-70).

11. Using indicator KMO-30, check variance of

ring gear backlash. Backlash should not exceed

0057-.009" (Fig. 4-71).

NOTE: After taking one reading, indicator should
be placed 180° around ring gear for second read-
ing to determine variance of backlash. Variation
should not exceed 002",

Fig. 4-71

Checking Backlash with KMC-30 Set
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12. Torque four pedestal cap to differential car-
rier bolts 65-85 1b. ft.

13. Tap heads of bolts firmly to properly seat
pedestal caps.

14. Perform red lead test and obtain proper tooth
pattern.

15. Install side adjusting nut retainers and tighten
retainer screws to 10-20 lb. ft. torque.

DIFFERENTIAL ASSEMBLY—INSTALL IN VEHICLE

1. Thoroughly wash interior of axle housing with
cleaning fluid. Clean surface of housing contacting
carrier gasket and install new gasket.

2. Install carrier over attaching bolts in housing
and tighten attaching nuts evenly and alternately
with 45 — 60 1lb. ft. torque.

3. Install axle shafts, rear axle bearing retainers,
brake drums and wheels.

4. Connect rear universal joint to companion
flange, using new lock plates. Tighten nuts to 14-
20 1b. ft. torque. Ensure that ears of lock plate are
bent up against flat side of nuts.

5. Fill axle housing to filler plug level with recom-
mended lubricant.

6. Road test for noise appraisal.

TROUBLE DIAGNOSIS AND TESTING

Many noises reported as coming from the differ-
ential actually result from other sources such as tires
on certain road surfaces, body drumming, muffler
roar, transmission rear bearing, wheel bearing, Hydra-
Matic transmission rear oil pump, engine fan, intake
silencer, etc. A careful check should be made to en-
sure that noise is in the differential before disassem-
bling. It should be remembered that rear axle gears,
like any other mechanical device, are not absolutely
quiet and should be accepted as being commercially
quiet unless some abnormal noise is present.

To make a systematic check for axle noise under
standard conditions observe the following:

1. Select a level tarvia or asphalt road to reduce
tire noise and body drumming.

2. Drive car far enough to thoroughly warm up
rear axle lubricant,

3. If noise is present, note speed at which it occurs.
With car standing and clutch disengaged, or Hydra-

Matic in neutral, accelerate engine to approximate
speed where noise was noticed to determine if it is
caused by exhaust or muffler roar or other engine con-
dition. Repeat while engaging and disengaging clutch,
transmission in neutral, to see if noise is in transmis-
sion. (Transmission rear bearing noise can be isolated
only by removing propeller shaft and operating trans-
mission in “high”.) See Hydra-Matic Transmission
Manual for distinguishing between Hydra-Matic
transmission and axle noises.

4. Distinguish between tire noise and differential
noise by noting if noise varies with various speeds,
sudden acceleration and deceleration; exhaust and
axle noise show varnations under these conditions
while tire noise remains constant and is more pro-
nounced at speeds of 20 to 30 miles per hour. Further
check for tire noise by driving car over smooth pave-
ments or dirt roads (not gravel) with tires at normal
pressure. If noise is caused by tires, it will noticeably -
change or disappear and reappear with changes in
road surface.

5. Rear suspension rubber bushings and coil spring
insulators dampen ouf rear axle noise when correctly
installed. Check to see that no metallic contact exists -
between the springs and spring opening in frame or
between upper and lower control arm bushings and
frame or axle housing brackets. Metal-to-metal con-
tact at those points may result in “telegraphing” road
noise and normal axle noise which would be objec-
tionable if dampened by bushings.

NOTE: It is important that a check also be made
to ensure that the floor of body is not in metallic
contact with frame.

AXLE NOISES
GEAR NOISE

After the noise has been determined as being in the
axle by following the above appraisal procedure, the
type of axle noise should be determined to aid in
making repairs if necessary.

Gear noise (whine),is audible from 20 to 65 mph
under four driving conditions,

1. Drive—Acceleration or heavy pull.
2. Road Load—Car driving load or constant speed.

3. Float—Using enough throttle to keep the car
from driving the engine—car slows down gradually
but engine still pulls slightly.

4. Coast—Throttle closed and car in gear.
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Gear noise most frequently has periods where noise
is more prominent, usually 30 to 40 mph and 50 to
60 mph.

When objectionable axle noise is encountered, the
driving condition and speed range should be noted
and then differential removed for a red lead check.
Shim and adjust to obtain best possible tooth pattern.
If noise still persists, replace gear set.

BEARING NOISE

Bad bearings generally produce more of a rough
growl or grating sound rather than the whine typical
of gear noise. Bearing noise frequently “wow-wows”
at bearing rpm which indicates a pinion or differen-
tial side bearing.

NOTE: This noise could easily be confused with
rear wheel bearing noise. Inspect and replace as
required. A preponderance of axle noise is gears
rather than bearings.

BEARING FAILURE
Bearings fail by “lapping”, “spalling” or “locking”.

LAPPING. Lapping is caused by fine particles of
abrasive material such as scale, sand or emery which
are circulated by oil and which cause wearing away
of roller and race surfaces. Bearings which are worn
loose but remain smooth without spalling or pitting
are clear evidence of dirty oil.

SPALLING. Spalling failure of bearings is caused by
overload or faulty assembly. Bearings which failed
by spalling have either flaked or pitted rollers or
races. Faulty assembly consists of misalignment or
cocking of bearings, or adjustments which are too
tight.

LOCKING. Locking of bearings is caused by large
particles of foreign material becoming wedged be-
tween rollers and race usually causing one of the
races to turn. Preloading of taper roller bearings
higher than specified can also cause locking of bear-
ings.

KNOCK AT LOW SPEEDS

Low speed knock can be caused by worn and
brinelled universal joints or a side gear hub counter-
bore in case worn oversize. Inspect and replace uni-
versal joint or case and side gear as required.

DRIVE-LINE SNAP

A snap on sudden start either forward or reverse
may be caused by loose companion flange. Remove

flange, turn 180°, apply white lead and oil to spline
and reinstall. Pinion nut must be tightened to original
position.

BACKLASH CLUNK

Excessive clunk with acceleration and deceleration
is caused by worn differential pinion shaft, excessive
clearance between axle shaft and side gear splines,
excessive clearance between side gear hub and count-
erbore in case, worn pinion and side gear teeth, worn
thrust washers and excessive drive pinion and ring
gear backlash. Remove worn parts and replace as re-
quired selecting close fitting parts when possible.
Adjust pinion and ring gear backlash.

DRIVE-LINE SQUEAL AND SQUEAK

Squeals and squeaks are audible only at low
speeds, seldom over 20 mph. A continuous squeal is
from the pinion oil seal and an intermittent squeak is
caused by dry cork washer in the universal joint.
Seal squeaks frequently correct themselves but re-
place persistent squealing seal. Universal joint cork
washers should be replaced and lubricated.

SAFE-T-TRACK

ELIMINATING CHATTER

1. Drain the axle housing thoroughly of the old
lubricant. It is necessary to rotate the wheels of the
vehicle (by hand only) to allow the lubricant in the
Safe-T-Track itself to drain.

CAUTION: DO NOT flush the unit with solvents
due fo the undesirable effect the solvents may
have on the new lubricant. In the event an
attempt is made to eliminate chatter by flushing,
prior to a complete teardown, use a light engine
oil as the flushing agent.

2. After the axle housing has been thoroughly
drained of old lubricant, refill axle housing with the
correct amount of the proper lubricant.

NOTE: In the event the above procedure is not
effective after 200 miles of operation it is recom-
mended the Safe-T-Track differential be disassem-
bled and thoroughly cleaned as outlined below.

EXTREME CASES OF CHATTER WILL RE-
QUIRE EXAMINATION OR REPLACEMENT
OF FRICTION DISCS OR PLATES.
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A SIMPLE PROCEDURE FOR TESTING
SAFE-T-TRACK DIFFERENTIALS

OPERATION UNDER IMMOBILE CONDITION

When one wheel is slipping, the Safe-T-Track will
automatically increase the power to the gripping
wheel. This increased power, always of the same
ratio, is several times that required to drive the slip-
ping wheel. However, there may be times when the
spinning wheel is on an excessively slippery surface
and does not provide enough resistance to transfer
sufficient power to the gripping wheel. Under these
conditions, the Safe-T-Track offers an additional ad-
vantage for cars equipped with the parking brake
at the rear wheels. By lightly applying the brake
(usually three or four notches), enough additional
resistance can be applied to the slipping wheel to
greatly increase the power to the wheel with the

better traction.

A light throttle application on starting is recom-
mended to provide maximum traction by prevent-
ing “break away” of the non-slipping wheel.

TESTING FOR CORRECT OPERATION

The Safe-T-Track can be effectively tested for
correct operation by placing one rear wheel on good
dry pavement and the other on ice, snow, mud,
gravel, grease, etc.

It can easily be determined whether or not the
non-slipping wheel is providing pulling power. The
procedure should then be repeated with the opposite

wheels on the dry and slippery surfaces.

CAUTION: Do not attempt to test the Safe-T-Track
while one wheel is on a jack. Under certain con-
ditions, the unit could possibly cause the vehicle
to jump off the jack.

Be sure the transmission is in neutral. Raise one
wheel off the floor and place a block in the front
and rear of the opposite wheel. Remove the hub cap
and install a tool across two wheel studs if the axle
shaft is the flanged type. Apply a torque wrench to
special tool. Disregard breakaway torque and observe
only the torque required to continuously turn the
wheel smoothly.

If the torque reading is less than 40 ft. lbs, the
unit should be disassembled and the necessary re-
pairs made.

SPECIFICATIONS

REAR AXLE

T YPe ottt it e Semi-Floating
Type of drive . .............. Modified Hotchkiss
Drive—Final ...................... Hypoid Gear
Lubricant capacity ............ 92 oz. or 5% pints
Lubricant ............... See Lubrication Section
Lubricant Level ......... Bottom of filler plug hole

RING AND PINION GEAR

Backlash ............ .. ... .. .. ... 005”-.009””
Ring gear run-out maximum ................ 002”
Ratios ............ ..., See Fig. 4-7

WRENCH TORQUE SPECIFICATIONS

(All torque in Ib. ft. unless otherwise specified.)

APPLICATION

Rear Axle Diff. Carrier and Axle Shafts

TORQUE SIZE
5-15 74 -20
65-85 15-13

* 1, PTF
55-65 Y-24
10-20 % 6-18
10-20 5 6-18
45-60 Ys-24

Bolt—Rear Axle Breather
Bolt—Differential Carrier Bearing Cap
Plug—Rear Axle Oil Filler

Bolt—Rear Axle Ring Gear to Case
Bolt—Differential Bearing Adj. Nut Lock
Screw—Differential Pinion Shaft Lock
Nut—Carrier to Axle Housing Bolt

NOTE (*) Torque not a requirement, other means of control and/or specifica-
tions used, checked for alignment, bottoming, height and/or leaks.
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WRENCH TORQUE SPECIFICATIONS

(All torque in Ib. ft. unless otherwise specified.)

Universal Joints & Propeller Shaft

* s-14 Nut—Rear Axle Drive Pinion Flange Retaining
14-20 % 6-24 Nut—Rear Universal Joint Companion Flange Clamp
14-20 5 ¢-24 Nut—Front Universal Joint Companion Flange Clamp

Rear Axle Shaft Wheel Bearings
70-85 15-20 Nut—Rear Wheel to Hub—RH and LH.

Rear Shock Absorbers

70-85 15-20 Nut—Rear Shock Absorber (To Axle Hsg. Brkt.)
45-60 14 6-20 Bolt and Nut—Shock Absorber to Frame

NOTE (*) Torque not a requirement, other means of control and/or specifica-
tions used, checked for alignment, bottorhing, height and/or leaks.
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KMO-30
OR J-8001

J-8092

i v e
S

KMO-652 OR J-5853

J-6533 J-6198

©

J-6547

O

J-6407-2

F6197 14255

1-6289

J-544-A
J-5292 J-986-P 15818 18131
KMO-30 or J-8001 Dial Indicator Set 1-6197 Front Pinion Bearing Race Installer
KMO-652 or J-5853 Tension Wrench (0-50 in. [bs. with J-6198 Front Pinion Bearing Race Remover
3" sq. drive) J-6255 Rear Pinion Bearing Race Installer
KMO-653 or J-8068 Adapter [for 3" Drive KMO-652 1-6289 Companion Flange Holding Tool
Tension Wrench) 1-6295 U-Joint Companion Flange Puller
J-544-A Tension Checking Scale (Differen- 1-6407 Press Plate Holder and Insert
tial Bearing Preload) J-6525 or J-947P Axle Bearing Remover and Installer
1-943 Qil Seal Remover J-6533 Rear Pinion Bearing Race Remover
J-972-A or J-0972 Differential Side Bearing Adjusting J-6547 Rear Pinion Bearing Installer
Wrench J-6555 Rear Pinion Bearing Remover
J-286-P or J-8206 Differential Side Bearing Puller J-6571 Differential Carrier Holding Fork,
J-2619 Slide Hammer Clamps and Fixture Assembly
J-5292-01 Differential Side Bearing Installer J-6783 Axle Bearing Installer
1-5395-A Differential Pinion Oil Seal Installer 1-8092 Drive Handle
J-5818 Qil Seal Installer J-8131 or J-942.1 Axle Shaft and Bearing Puller

Fig. 4-72 Special Tools
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GENERAL DESCRIPTION

The propeller shaft is the connecting link between
and transmits the power from,the transmission to the
differential. Two basic designs are used. One shaft is
of one piece tubular steel construction. The other
shaft incorporates five rubber torsional dampeners
(Fig. 4A-1). Application of the “solid steel” and “rub-
ber” propeller shafts is shown in Fig. 4A-3.

All shafts have a universal joint and a splined yoke
on the transmission end and are held in alignment by
a bushing in the transmission rear bearing retainer
(or rear extension housing), and a universal joint at
the differential end (Fig. 4A-2).

Fifteen propeller shaft assemblies are used to ac-
commodate various transmission installations on all
model cars (including super duty shafts). Each at-
taches to the transmission and differential in the same
manner.

A U-bolt type clamp and locking plate is used to
attach the universal joint to the companion flange

SUBJECT PAGE
Disassemble Propeller Shaft Universal Joints 4A-3
Cleaning and Inspection ... .. ....... ... .. 4A-4

Assemble Propeller Shaft

Propeller Shaft Assembly—Install

Trouble Diagnosis and Testing

Torque Specifications . ... ...

at the differential. The front joint attaches to the
output shaft of the transmission by means of a splined
yoke, which permits fore and aft movement of the
propeller shaft when the rear axle assembly moves up
and down. This splined connection is lubricated from
the transmission. An oil seal pressed into the trans-
mission rear bearing retainer protects the transmission
yoke from dust as well as loss of transmission lubri-
cant.

Differences in the propeller shafts are in length of
the shaft assembly, yoke at the transmission, and
diameter of the shaft. Comparison of propeller shafts
and their usage is shown in Fig. 4A-3.

INSPECTION

No periodic inspection of the propeller shaft assem-
bly is required. Since the propeller shaft assembly is
a balanced unit, it should be kept free of undercoat-
ing and other foreign material which could upset
shaft balance.

RUBBER TORSIONAL DAMPENERS

SR 8 8WATY

\

P
m
i

DIA.

|

2 ‘J‘-" DIA.

DIFFERENTIAL END

Fig. 4A-1

Insulated Propeller Shaft
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FRONT YOKE PROPELLER SHAFT

REAR “'U"-JOINT

TRANSMISSION

FRAME

DIFFERENTIAL

Fig. 4A-2 Relationship of Propeller Shaft to Transmission, Differential and Frome

COLOR WHE_EL TYPE LENGTH DIAMETER
TRANSMISSION CODE BASE INSULATOR USAGE (Inches) (Inches)
‘ QOrange 119" Solid 23-27 Safari 60.6 3.25
Synchro-Mesh 2 Orange 120* Solid 23-29 Series 61.4 3.25
3- and 4-Speed -
2 Purple 120 Solid I e 6L.4 3.25
Green 119" Solid 23-27 Safari 54.96 3.00
2 Gray 120" Solid 23-29 Series 55.76 3.00
S Speed Gray 123" Solid 26-28 Series 58.96 3.25
Brown 120" Solid 23-29 Series 55.76 3.00
Purple 123" Solid 26-28 Series 58.96 3.25
2 Orange 1237 Solid 26-28 Series 61.4 3.25
Synchro-Mesh .
4-Speed 2 Purple 123" Solid gi‘pgfrsszf; 61.4 3.25
Blue 119" Rubber 23-27 Safari 57.4 3.00
10 Hydra-Matic 2 Brown 120" Rubber 23-29 Series 58.2 3.00
2 Blue 1207 Solid o Sg;‘f; 58.2 3.00
None 119" Rubber 23-27 Safari 57.4 3.00
2 Black 120" Rubber 23-29 Series 58.2 3.00
315 Hydra-Matic Yellow 123" Solid 26-28 Series 61.4 3.25
2 Yellow 123" Solid ggpzfr ?;L‘f; 61.4 3.25
Fig. 4A-3 Propeller Shaft Usage and Comparison Information

PERIODIC SERVICE

. Universal joints should be lubricated every 25,000
miles. To lubricate joints they must be completely
disassembled and packed with high melting point
wheel bearing lubricant. Caution should be exercised
in disassembling U-joints to mark mating joint parts
so that they will be reassembled correctly to main-

tain propeller shaft balance.

MINOR SERVICES AND REPAIRS
ALIGNMENT OF ENGINE AND PROPELLER SHAFT

Adjustment of the propeller shaft angle, such as
shimming, cannot be made at the rear axle and is
not required at the front (engine and transmission).

All necessary differential pinion angle require-
ments are designed and built into the rear upper
and lower control arm geometry. Slots in the engine
front motor mounts provide for fore and aft move-
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4A-3

Fig. 4A-4 Bearings Held in Place by Tie Wire

ment of the engine and transmission assembly to
give allowance for variation of the positioning of the
transmission rear crossmember. The relationship of
engine crankshaft angle to propeller shaft angle is
maintained within specification by design.

MAJOR REPAIRS

REMOVE PROPELLER SHAFT DRIVE LINE ASSEMBLY

1. Remove U-bolt nuts, lock plates and U-bolts
from rear axle drive pinion flange.

2. Use a suitable rubber band to hold bearing onto
journals if tie wire has been removed to prevent loss
of needle bearings when rear joint is disconnected
(Fig. 4A-4).

3. Remove complete drive line assembly by sliding
rearward to disengage from splines on transmission
main shaft.

DISASSEMBLE PROPELLER SHAFT
UNIVERSAL JOINTS

NOTE: When removing bearings from universal
joint yokes, use extreme care so as not to lose
needle rollers from bearings,

1. Remove snap ring from yoke members by using
screwdriver or similar tool.

2. Remove bearings from splined yoke member as
follows:

a. Lay or clamp end of shaft in vise so fixed yoke
member welded to tube bears against vise. (Do not
lay or clamp tubular member in vise.) Shaft should
be horizontal and splined yoke member must be
free to move vertically between jaws of vise,

b. Using a piece of pipe or similar toel with
diameter sufficiently large to encircle bearing
(slightly larger than 1Lg inch), apply force on yoke
around bearing (Fig. 4A-3). This will drive yoke

Fig. 4A-5 Removing Bearing From Splined Yoke Member

down causing journal assembly (spider) to force
hearing partially out of yoke.

c. Rotate shaft 180° and repeat above step to
partially remove opposite bearing.

d. With yoke down as far as possible, place one
or more flat washers (%],” 0.D.) inside lower bear-
ng (Fig. 4A-6).

NOTE: Total thickness of washers should be

b2 M T

e. Rotate shaft 180" and again apply force
around bearing in which washers were installed.
This will completely remove bearing from yoke.

Fig. 4A-6 Placing Washers Inside Bearing of
Splined Yoke Member
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Fig. 4A-7 Removing Bearing From Fixed Yoke Member

f. Remove splined yoke member from journal.

g. Remove remaining bearing from splined yoke
member using brass drift,

3. Remove bearings and journal (spider) from
fixed yoke member, which is welded to tubular shaft,
as follows:

a. With yoke member clamped or supported in
vise, drive bearing out as far as possible using drift
applied to center part of journal (Fig. 4A-7).

b. Rotate shaft 180" and drive opposite bearing
out as far as possible using drift in same manner as
in above step.

c. Hold journal up and install three or four
small flat washers (Fig. 4A-8). Lower journal onto
washers and drive bearing out using drift applied to
journal.

d. Remove journal from yoke.

e. Remove remaining bearing using brass drift.

CLEANING AND INSPECTION

1. Wash all parts thoroughly in a cleaning fluid.
Probe holes in journals to remove any hardened
grease.

Fig. 4A-8 Placing Washers Inside Bearing of
Fixed Yoke Member

2. Inspect roller bearing surfaces of journals, inner
bearing surfaces of outer races, and rollers for wear,
scores, flat spot or other damage.

3. Inspect packings (cork washers) and journal
dust shields for wear and injury. Replace if neces-
sary. Packing should be Hexible, if brittle or hard
replace with new packing.

4. Inspect outer surface of propeller shaft splined
voke to ensure that it is not burred since burrs will
damage seal. Also inspect splines for freedom from
dirt.

ASSEMBLE PROPELLER SHAFT

1. Repack roller bearings and fill holes in ends of
journal with high melting point wheel bearing lubri-
cant (18 rollers are used for each bearing).

2. Install bearing journal and bearings in fixed
yoke member as follows:

a. Press cork washer into position in recess of
bearing and install bearing about one quarter way
in on one side of fixed yoke using soft faced
hammer,

b. Position journal, with dust shields installed,
between arms of yoke and place journal in partially
installed bearing.

NOTE: Journal assembly must be installed so
locating lugs are facing toward propeller shaft
(Fig. 4A-9).

¢. Hold journal in place and complete installing
bearing.
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Fig. 4A-9 Correct Installation of Journal to Yoke

d. Install opposite bearing, with cork washer in
place, ensuring that bearing rollers do not bind on
journal. Check movement of journal in bearings for
smoothness.

NOTE: It may be necessary to tap fixed yoke with
hammer to free joints of bind.

3. Install bearings in splined yoke member as
follows:

a. Press cork washer into bearing and start bear-
ing into place in splined yoke member with a soft
faced hammer.

b. Position yoke over journal so arm of journal
seats in bearing. Support yoke on opposite side and
complete installation of bearing.

c. Press cork washer in place in remaining bear-
ing and install bearing, ensuring that bearing rollers
do not jam on journal, Check for free movement of
universal joint.

4. Install snap rings in yoke members with gap
toward yoke.

PROPELLER SHAFT DRIVE LINE ASSEMBLY—INSTALL

1. Inspect outer diameter of splined yoke to ensure

that its is not burred so as to damage transmission
seal.

2. Apply engine oil to spline and outside diameter
of yoke and slide propeller shaft front joints onto
transmission output shaft,

3. Position rear universal joint to rear axle com-
panion flange making sure trunnion bearings are
properly aligned in companion flange yoke.

4. Install U-bolts, lock plates and nuts and tighten
U-bolt nuts to 14-20 lb. ft. torque. Ensure that ears
of lock plates are bent up against flat side of nuts.

TROUBLE DIAGNOSIS AND TESTING

OIL LEAK AT FRONT YOKE
CAUSE

Rough outside surface on splined yoke or defective
transmission rear oil seal. An occasional drop of oil
dripping from the spline yoke is normal and requires
no correction,

KNOCK IN DRIVE LINE
CAUSE

Worn universal joints.

NOTE: “Clunking’ noise when car is operated
under “floating” condition at approximately 10
mph in high gear or neutral.

REMEDY

Replace seal if cut by burrs on yoke. Replace yoke
if outside surface is rough and burred badly. Minor
burrs can be smoothed by careful use of crocus cloth
or honing with a fine stone.

REMEDY

Disassemble universal joints, inspect and replace
worn parts.
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PROPELLER SHAFT VIBRATION

If vibration comes in at definite speed while car
is moving, check by dfivihg car at speed above which
vibration came in, shutting off engine and coasting
in neutral down through speed where vibration came
in. If vibration comes in at same speed when coasting,
it is probably caused by propeller shaft or tires.

Tires may give a vibration at certain high speeds
which could be mistaken for propeller shaft vibration.
By inflating tires above normial pressure and retesting,
it may be possible to distinguish tire noise from
propeller shaft vibration. When it has been estab-
lished that the tires are not the cause of vibration,
then check propeller shdft assembly for balance and
replace shaft,

WRENCH TORQUE SPECIFICATIONS
(Torque in lb. ft.)

TORQUE SIZE APPLICATION
* 7z-14 Nut, Rear Axle Drive Pinion Flange Retaining
14-20 3 e-24 Nut, Rear Universal Joint Companion Flange Clamp

NOTE: (*) Torque not a requirement, other means
of control and/or specifications used; checked for
alignment bottoming, height and/or leaks.
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STANDARD BRAKES

Proper procedure when servicing the brake system

cannot be overemphasized because of its importance

to safe, dependable operation. It is, therefore, every

mechanic’s responsibility to be thoroughly familiar
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STOP LIGHT
MASTER CYLINDER
ASSEMBLY

——— FRONT REAR —=—

TO WHEEL CYLINDERS

STEERING COLUMN

MOTOR WHEEL KELSEY-HAYES

Fig. 5-1 Schematic of Manual Brake System

with all procedures of brake service repairs and per-
form all operations as carefully and accurately as
possible.

GENERAL DESCRIPTION

All models are equipped with duo-servo hydraulic
brakes.

The brake and clutch pedal mounting bracket is
attached to the dash and supported by a plenum
bracket. The pedals are suspended with nylon bush-
ings at the pivot points which eliminates grease fit-
tings and assures quiet smooth operation.

The brake master cylinder is attached to the en-
gine side of the dash. A push rod connects the brake
pedal to the master cylinder. The brake light switch
is mounted on the brake pedal mounting bracket
(under the instrument panel above the steering
column).

There are two adjustments at each front brake,
the adjusting screw and the anchor pin. Since the
anchor pin is stationary at each rear brake, the only
adjustment is at the adjusting screw.

DRUM DESIGN

More effective brake cooling and water sealing
have been achieved with the backing plate, It com-
bines one piece construction with the multi-seal design.

Fig. 5-2 Cross Section of Front Drums

Braking surface of the front brake drums is cast
iron iin a steel shell which extends beyond the drum
to provide a. cooling flange. The 11”7 drums are so
located in the air stream as to provide excellent heat
dissipation and therefore cooling, since a greater vol-
ume of air is allowed to pass over the brake drums.
Drums are wide and heavy for added thermal capac-

ity.

SHOES-LINING

Brake shoe web contour provides precise conform-
ity of brake linings to drums for true contour effect.
This brake shoe flexibility requires less pedal effort
because of uniform pressure on linings. Lining wear
is more uniform.

In cases of severe brake usage it is possible for
shoes to take the shape of worn linings permanently.

PARKING BRAKE

The parking brake operates the rear brakes
through a system of levers and cables. This brake is
foot operated and is mounted under the left side of
the instrument panel.

OPERATION OF HYDRAULIC SYSTEM

Depressing the brake pedal moves the master cyl-
inder push rod and piston, forcing hydraulic fluid
out through a check valve (Fig. 5-3). This fluid
flows through the hydraulic lines into the wheel cyl-
inders, forcing the wheel cylinder pistons outward
from the center of the cylinder and expanding the
brake shoes and linings against the brake drums.
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MASTER CYLINDER ASSEMBLY

PRIMARY

PISTON Cup SECONDARY

PISTON CUP  STOP LOCK RING
.
Y

LINK  CUP RETURN SPRING LINK

Fig. 5-3  Schematic Diagram of Hydraulic System

When the brake pedal is released quickly, the
master cylinder piston returns to the released position,
faster than fluid returns from the lines. Holes in the
piston head allow fluid to pass from the rear to the
front of the piston head, past the primary cup to fill
in this space.

At the same time (when the pedal is released) the
brake shoe return springs force the wheel cylinder pis-
tons to return toward the center of the wheel cylinder
(released position). Fluid forced out of the wheel cyl-
inders by this action returns to the master cylinder by
overcoming the pressure of the master cylinder piston
spring which holds the check valve closed. As this
fluid returns, the excess portion will return to the res-
ervoir through the compensating port which is uncov-
ered when the master cylinder piston is in the released
position. The piston spring will close the check valve
when the pressure in the lines is reduced to 8 to 12
1bs., maintaining a slight pressure in the lines at all
times. The purpose of this pressure is to keep wheel
cylinder cups from leaking fluid and to reduce the
possibility of air entering the system.

OPERATION OF PARKING BRAKES

When the parking brake lever is depressed with
foot pressure, the action of the parking brake lever
pulls cables to the rear brakes tight to actuate the
rear brake.

Each cable attaches to a rear brake actuating lever
which pivots about a lever pin. When the bottom of
the lever is moved forward (when pulled by the
brake cable) the top of the lever engages the secon-
dary shoe (rear) and forces the secondary shoe
against the brake drum. At the same time the actuat-
ing lever forces the primary (front) to contact the
brake drum by means of a strut between the actuating
lever and the primary shoe.

To release the parking brake, apply a slight up-
ward pressure to the release lever handle (just below
the lower left side of the instrument panel).

PERIODIC SERVICE

The brake system should be checked visually each
time the car is lubricated. When the car is raised on
a lift for lubrication, brake lines, hoses, and cables
should be inspected for signs of chafing, deterioration,
or other damage. A careful check for leaks should
be made. Repairs as necessary should be performed
as outlined in this section.

Each time the car is serviced for any reason there
is an opportunity and obligation to check the oper-
ation of the brake system. If the brake pedal can be
depressed to within less than 2” of floor mat when
brakes are applied, or if pulls, grabs, or other irreg-
ularities are noted, a need for brake service exists.
No car should leave the Service Department with
brakes that are not safe. Corrections should be made
as outlined in this section.

The parking brake cables must be lubricated
yearly or when brakes are relined. The procedure for
lubricating cables is outlined in LUBRICATION
SECTION.

ADJUSTMENTS ON CAR

ADJUSTMENT OF PEDAL AND STOP LIGHT SWITCH

Specified pedal height for normal usage (Fig. 5-4)
may be changed to accommodate special owner re-
quirements. The pedal may be raised or lowered.
If pedal is raised it is essential to reset stop light
switch. DO NOT lower pedal more than absolutely
necessary as insufficient brake pedal travel may
result when used at high speed with worn linings.
Do not raise pedal to point where stop light switch
cannot be adjusted properly.

After changing pedal height or stoplight switch
position, lubricate end of switch plunger sparingly
and adjust stop light switch so switch plunger ex-
tends 344" beyond switch body (Fig. 5-5) with fully
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BRAKE PEDAL

Fig. 5-4 Correct Brake Pedal Height
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PEDAL PAD 6" TO 6Y%"” FROM
FLOOR MAT

Fig. 5-5 Correct Adjustment of Stop Light Switch

released brake pedal. Tighten locknut securely and
check pedal for freedom of movement.

CAUTION: If stop light switch or pedal bracket
prevents full return of brake pedal and master
cylinder push rod, the master cylinder piston may
be prevented from returning to its stop. This can
block off the compensating port which prevents
brake shoes from returning fully when the pedal
is released (see Fig. 5-3). A further complication
which follows a blocked compensating port is
lining drag and complete brake burnup on the
first prolonged drive. It is necessary that the pri-
mary cup be entirely clear of the compensating
port to provide a safety factor against normal
rubber swell and expansion and deflection of
body parts and pedal linkage.

ADJUSTMENT TO COMPENSATE FOR LINING WEAR

Remove one front wheel then remove the drum
separately being careful to avoid damaging grease
seal. If linings are worn more than half way remove
the other drums for lining inspection. If brakes have
been giving satisfactory mileage between adjustments
and are worn uniformly (but not to the point where
new linings are needed) anchor pin adjustment should
not be needed and the following procedures should
give a satisfactory adjustment. If service has been
unsatisfactory, use procedure outlined for BRAKE
ADJUSTMENT INCLUDING ANCHOR PIN.

1. Remove remaining wheels, front hub and drum,
and rear brake drums and blow out dust from all
drums and brake assemblies. Pull all shoe assemblies
away from support assembly and apply a small
amount of lubriplate to pads where brake shoes con-
tact backing plates. Check to see that parking brake
cables are not too tight as this would cause the rear
brakes to drag when adjusting screws are expanded.

CAUTION: Take extreme care to prevent oil,
grease, or brake fluid from getting on linings or
drums. Even finger prints on linings may upsef an
otherwise perfect brake adjustment.

2. Remove adjusting hole covers from backing
plates.

3. Replace brake drums and wheels and adjust
front wheel bearings.

4. Adjust brake as follows:

a. Insert an adjusting tool in slot of the brake
backing plate until it engages star wheel on adjust-
ing screw and move outer end of tool upward to
expand brake shoes (Fig. 5-6).
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Fig. 5-6 Expanding Adjusting Screw

b. Expand until the car wheel can just be turned
by hand, then back off adjusting screw 12 notches.

NOTE: Brake adjusting screws on right side of car
have left hand threads. Direction of moving adjust-
ing tool will be the same on both sides of the car.

c. After completing adjustment, check to see
that wheel turns freely without drag. It may be
necessary to tap the brake backing plate to permit
shoes to centralize before brake will be free.

5. Repeat Step 4 at each  wheel, checking after
adjustment to see that each wheel turns freely with-
out drag.

6. Apply the parking brake slightly and check
equalization by turning the rear wheels by hand.

a. Close adjustment for tension may be secured
by adjusting the clevis at the rear end of the front
cable. In adjusting here, be certain to turn clevis on
or off cable end and do not twist cable. Coarse
adjustment is secured by selecting the correct hole
in the equalizer.

7. Add sufficient brake fluid in the master cylinder
to bring fluid level to within 74" of top of gasket sur-
face on filler neck (Fig. 5-7). Bleed brakes if neces-
sary to get proper pedal reserve and remove “spongy
pedal”.

8. Replace all four brake adjusting hole covers.
These rubber plugs may be installed by starting top

000000000000
cocoooo0
[}

Fig. 5-7 Correct Fluid Level in Master Cylinder

and one end by hand and by pushing other end and
bottom lips with screwdriver.

9. Road test car by making three or four stops
from speeds not to exceed 40 mph.

BRAKE SHOE AND ANCHOR PIN ADJUSTMENT

If brakes have been pulling to one side, the adjust-
ment to compensate for lining wear given above
might not give correct adjustment. In such cases
adjust as follows:

1. Remove one front wheel, then remove the drum
separately being careful to avoid damaging grease
seal. If linings are worn more than half way remove
the other drums for lining inspection.

2. Remove remaining wheels, front hub and drum,
and rear brake drums and blow out dust from all
drums and brake assemblies. Pull all shoe assemblies
away from support assembly and apply a small
amount of lubriplate to pads where brake shoes
contact backing plates. Check to see that parking
brake cables are not too tight as this would cause the
rear brakes to drag.

CAUTION: Take extreme care to prevent oil,
grease or brake fluid from getting on linings or
drums. Even oily finger prints on linings may upset
an otherwise perfect brake adjustment.

3. Remove adjusting hole covers from backing
plates.

4. Install drums, checking for proper installation
of front wheel bearings. Retain rear drums during
adjustment with one wheel nut.

5. Adjust front wheel bearings with brake shoes
free.

6. Proper lining to drum gap is .015” =.005” meas-
ured between secondary (long) lining and drum
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Fig. 5-8 Checking Lining to Drum Clearance

while primary (short) lining is against drum (Fig.
5-8). Proper gap is required at both ends of the
secondary lining. A five to ten 1b. drag on a .015”
feeler during initial withdrawal from full lining width
insures holding primary against drum.

7. Change clearance at adjusting screw end of
lining by shortening or lengthening adjusting screw.

8. Change clearance at anchor pin end of lining
by rotating anchor pin (Fig. 5-9). Rear brakes having
fixed anchors require replacement of any parts pre-
venting proper clearances.

9. Interaction of adjustments requires rechecking
clearance after large changes.

10. The rear fixed anchor brake having drum with
no feeler slot may be adjusted by lengthening adjust-
ing screw to create a heavy drag (14-20 1b. on O.D.
of drum as it is rotated) then backing off 12 notches.

11. At completion of adjustment the following
should be true.

a. Drum rotation free from drag.

b. Anchor pin lock nut at front (with adjustable
anchor) tightened to 60-90 1lb. ft. torque.

c. Plug in adjusting slot.

PARKING BRAKE ADJUSTMENT

The procedure for brake adjustment shown above
automatically adjusts the parking brake. There may
be a condition where the parking brake system will

Fig. 5-9 Adjusting Anchor Pin

require additional adjustment even though the foot
brakes are perfectly satisfactory.

1. Apply the parking brake slightly and check
equalization by turning the rear wheels by hand.

2. If only a slight difference exists, loosen the
adjusting screw of the tighter brake.

3. If equalization requires more than a few notches
movement, retighten adjusting screw to point for
proper adjustment of that brake and equalize rear
cable by loosening the cable clamp screws at the
equalizer clevis (Fig. 5-11), and pulling downward
on the tight side of the cable. It may be necessary to
open the clamp with a screwdriver to allow the cable
to equalize.

4. Tighten the clamp screws on the equalizer while
the parking brake lever is still in the applied position.
When parking brake lever is released, it should be
possible to turn each wheel by hand without feeling
drag when rear cable is pulled downward by the
other hand, gripping cable midway between conduit
and guide on frame.

5. Close adjustment for tension may be secured by
adjusting the clevis at the rear end of the front cable.
In adjusting here, be certain to turn clevis on or off
cable end and do not twist the cable. Coarse adjust-
ment is secured by selecting the correct hole in the
equalizer.
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FRONT DRUM

 INTERMEDIATE

REAR DRUM

Fig. 5-10 Schematic Diagram of Parking Brake System



5-8 1962 PONTIAC CHASSIS SHOP MANUAL

EQUALIZER CLEVIS

ADJUSTING CLEVIS

Fig. 5-11 Parking Brake Linkage Under Car

MINOR REPAIRS

BRAKE CAUTIONS

1. Do not use a substitute for recommended brake
fluid or reclaimed brake fluid.

2. Do not allow grease, paint, oil or brake fluid to
come in contact with brake lining.

3. Do not handle brake shoes or drums with greasy
hands.

4. Do not clean rubber parts or inside of cylinders
with anything but clean alcohol.

5. Do not use any linings other than those speci-
fied by the factory.

6. Do not allow master cylinder reservoir to be-
come less than half full of brake fluid.

7. Under no circumstances should brakes be se-
verely tested after new linings are installed. They
should be given moderate use for several hundred
miles until linings become well burnished. Repeated
severe applications will cause erratic brake action
and may permanently injure brake linings. Under
no circumstances should severe testing be done that
will burn the linings.

8. When linings of one brake require replacement,
the linings should also be replaced on the other brake
at the same end of the car (except on very low mile-
age new cars and only when the brakes have not
been abused).

BLEEDING BRAKES

Depressing the pedal with a low fluid level in mas-
ter cylinder reservoir or disconnecting any part of the
hydraulic system permits air to enter the system. Air
may also enter the system occasionally when brake
shoes are replaced. This air must be removed by
bleeding.

Bleeding may either be done by hand pumping the
brake pedal using bleeder tube as outlined below, or
by using pressure bleeding equipment.

CAUTION: Always clear away any dirt around
master cylinder filler cap before removing cap
for any reason. Never depress pedal while brake
drums are removed unless bleeder valve is open.

When using pressure bleeding equipment follow in
structions of the equipment manufacturer and always
use bleeder tube attached to wheel cylinder to pre-
vent brake fluid from running down backing plate.

When bleeding by operating pedal proceed as out-
lined below:

1. Fill master cylinder reservoir with recommended
brake fluid.

CAUTION: Never use an inferior or reclaimed
brake fluid as this will positively result in brake
trouble. Even though reclaimed fluid may look
clear, tests have shown such fluid to be corrosive.
If there is doubt as to the grade of fluid in the
system, flush out system and fill with recom-
mended brake fluid complying with SAE 70R3
specifications.

2. Starting at left front wheel, attach bleeder tube,
allowing tube to hang submerged in brake fluid in a
clean quart glass jar. Unscrew bleeder valve three
quarters of a turn, depress pedal full stroke and allow
it to return slowly making sure end of bleeder tube
is under surface of liquid in container. Continue
operating pedal, refilling reservoir after each five
strokes (unless an automatic filling device is used),
until liquid containing no air bubbles emerges from
bleeder tube.

CAUTION: Bleeder tube must always be used when
bleeding brakes, and end of tube must be below
level of brake fluid in glass jar when bleeding
other than by pressure.

3. Close bleeder valve securely. Remove bleeder
tube, and proceed one brake at a time to right front,
left rear and right rear in order given.

4. When bleeding operation is completed, refill res-
ervoir to within 78" of top of master cylinder filler
neck gasket surface (Fig. 5-12) then replace filler cap.
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Fig. 5-12 Correct Fluid Level in Master Cylinder

FLUSHING HYDRAULIC SYSTEM

It may sometimes become necessary to flush out
the brake hydraulic system due to the presence of
mineral oil, kerosene, gasoline, carbon tetrachloride,
etc., which will cause swelling of rubber piston cups
and valves so they become inoperative.

To flush hydraulic system, proceed as follows:

1. Attach bleeder tube and open bleeder valve at
left front wheel.

2. Flush out system thoroughly with clean dena-
tured alcohol, pumping the fluid from master cylinder
reservoir and out of wheel cylinder bleeder valve.

3. Repeat steps 1 and 2 at remaining wheel cylin-
ders. To ensure thorough flushing, approximately 1,
pint of alcohol should be bled through each wheel
cylinder.

4. Replace all rubber parts in master and wheel
cylinders. Thoroughly clean cylinders and pistons in
alcohol before installing new parts.

5. After installing parts, fill system with recom-
mended brake fluid and follow Steps 2 through 4
under BLEEDING BRAKES to flush system of
cleaning solution and to bleed brakes. In doing this,
pump brake fluid from wheel cylinder bleeder valves
until clear fluid flows from bleeder tube and then, if
necessary, continue until no air bubbles emerge from
bleeder tube.

BRAKES—OVERHAUL
BRAKE SHOES—REMOVE

1. Raise all four wheels off ground. Remove front
wheels, front hub and drum assemblies, rear wheels
and rear drums.

CAUTION: Extreme care must be taken to prevent

oil, grease, or brake fluid from getting on linings.

Even oily finger prints on linings may effect the

operation of brakes.

2. Inspect linings for wear. Clean brake shoes,
drums and backing plates, removing any foreign

particles that may have become imbedded in lining
surface. Examine shoes for loose rivets which must
be replaced. Install new shoes or reline if linings are
badly burned or worn nearly flush with rivets or if
linings show evidence of oil, grease or brake fluid on
the surface.

CAUTION: In cases of severe brake usage it is
possible for shoes to take the shape of worn
linings permanently. Before relining a shoe, par-
ticularly if it is discolored, check for distortion by
laying it against a new shoe. Discard the shoe
if its radius has opened up more than the thick-
ness of the rim metal.

3. Loosen parking brake cables sufficiently to re-
move all tension from brake cable.

4. Remove brake shoe pull back springs using tool
J-8049.

5. Remove brake shoe hold down cup and spring
assembly.

6. Spread apart brake shoes to clear wheel cylin-
der connecting links and remove shoes from backing
plate.

7. Separate the brake shoes by removing adjusting
screw and spring.

8. Remove parking brake lever from secondary
brake shoe (rear only).

BRAKE SHOES—INSPECT

1. Inspect drums for scoring. Road dirt frequently
cuts grooves in drums which do not impair operation
of brakes unless grooving is extremely severe. When
drums are badly scored, inspect brake shoe linings
carefully for imbedded foreign material. Replace or
recondition as necessary.

CAUTION: Removing material from brake drum
reduces strength of drum and also the ability of
drum to transfer heat, so this operation should
not be done unnecessarily.

2. Inspect front wheel bearings and oil seals and
replace as necessary.

3. Carefully pull edges of wheel cylinder boots
away from cylinders and note whether interior is wet
with brake fluid. Excessive amounts of fluid at this
point indicates leakage past piston cups.

NOTE: A slight amount of fluid is nearly always
- present and acts as lubricant for the piston.

4. If an excessive amount of fluid is present, over-
haul wheel cylinder.

,,g.'?ﬁ‘
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5. Inspect hoses and hydraulic lines for wear or
damage and replace as necessary.

6. Check and make sure all bolts and nuts securing
backing plate to steering knuckle are tightened to
50-70 1b. ft. torque at lower bolt and 80-120 1b. ft.
torque at upper bolt.

NOTE: Before relining a shoe, particularly if it is
discolored, check for distortion by laying it against
a new shoe. Discard the shoe if its radius has
opened up more than the thickness of the rim
metal.

BRAKE SHOES—ASSEMBLE

1. Inspect new linings and make sure there are
no nicks or burrs on shoe edge where contact is made
with backing plate.

2. Use a file, hand grinder, or emery cloth to re-
move grooves from brake shoe ledges on backing
plates. Apply a small amount of brake lubricant or
wheel bearing lubricant on shoe ledges.

3. Nuts and threads of all adjusting screws should
be lubricated with a small amount of oil or grease.

4. On rear brakes lubricate parking brake lever
fulcrum, link, and cable ramp with petroleum base
lubricant or grease.

CAUTION: Do not apply too much lubricant as it
may get on linings. This will result in unequalized
brakes and necessitates replacement of linings.

5. Connect brake shoes together with adjusting
screw spring, then place adjusting screw in position
so that star wheel will line up with slot in backing
plate.

6. When replacing shoes, always be certain to
assemble secondary shoes to the rear and primary
shoes to the front. Note that linings of primary shoes
are shorter than secondary linings.

CAUTION. Do not permit oil or grease to come in
contact with linings.

7. Attach brake shoes to backing plate with cup
and spring hold down assemblies. Grease under nail-
heads. Engage shoes with wheel cylinder connecting
links.

8. On rear brakes, connect parking brake lever
to secondary shoe and install strut and spring be-
tween lever and primary shoe.

9. Install brake return springs. New brake shoe
return springs should be installed if old springs have
been overheated or strength is doubtful. Overheated

springs may be indicated by end of coils opened up
or failure of shoes to return to anchor pin.

10. Sand linings lightly to remove any trace of oil.

11. When new shoes or linings have been installed,
shorten adjusting screw until drum will slide freely
over shoes,

12. Install drums, observing instructions for front
wheel bearing lubrication and adjustment.

13. Adjust brake shoes as described in section on
adjustment.

14. If wheel cylinder has been replaced or repaired,
or hydraulic line has been replaced, bleed brakes as
described in section on bleeding brakes.

CAUTION: New linings must be protected from
severe usage for several hundred miles. Stops
from high speeds or repeated stops from low
speed may permanently injure new linings. This
information should be conveyed to owner.

WHEEL CYLINDERS—REMOVE AND REPLACE
REMOVE

1. Raise wheels of vehicle.

2. Remove drum.

3. Disconnect hose from wheel cylinder.

4. Remove brake shoes to protect them from
dripping fluid. (On front brakes, remove backing
plate from steering knuckle.)

5. Remove screws and lock washers which hold
cylinder to backing plate and remove wheel cylinder.

DISASSEMBLE
1. Remove wheel cylinder connecting link.
2. Remove rubber boots.
3. Remove pistons, rubber cups, and spring.

4, Wash all parts in clean alcohol and lay on a
clean surface (such as a sheet of clean paper).

CAUTION: Before cleaning parts, clean hands. Do
not wash hands in gasoline or oil before cleaning
parts. Use soap and water to clean hands.

INSPECT WHEEL CYLINDER

1. Inspect piston rubber cups for softening dis-
tortion, or swelling. This condition indicates oil, gas-
oline, carbon tetrachloride, etc., in hydraulic system
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which would require flushing of system, and replac-
ing of rubber parts in wheel cylinders as well as in
master cylinder.

2. See that rubber cups are flared so they will
have tension against the cylinder bore. Loss of flare
may be caused by overheating.

3. Examine spring, cylinder bore, and pistons for
signs of scoring, rust, pitting or etching. Any of these
require replacement of wheel cylinder.

NOTE: A new brake cylinder has a “bearingized”
surface. This is accomplished by diamond boring
the cylinder then rolling it under heavy pres-
sure to obtain a hard surface. Honing this surface
destroys the “skin” and leaves a softer surface
which will roughen and cause more rapid piston
wear than the ‘“‘bearingized” surface. Honing also
enlarges the bore and oversize pistons are not
available.

ASSEMBLE

1. Apply clean brake fluid to cylinder bore, pistons,
and rubber cups before assembly.

2. Place a boot over one end of cylinder.

3. Place a piston in cylinder so that flat side will
be toward center of cylinder when piston is in nor-
mal position.

4, Insert a rubber cup with flat side against flat
side of piston.

5. Insert spring and expander assembly.

6. Insert a rubber cup with flat side away from
spring.

7. Install piston with flat side against cup.

8. Place rubber boot over end of cylinder.

INSTALL

1. Install wheel cylinder on backing plate with
screws and lock washers. Tighten to 60-90 1b. in.
torque. On front brake, install backing plate to knuckle
using new gasket.

2. Replace wheel cylinder connecting links.
3. Install brake shoes and springs.

4, Connect hose or pipe to wheel cylinder. (Use
new gasket with hose.)

5. Install brake drums. Adjust wheel bearings (as
described in front suspension section), if front drum
was removed.

6. Bleed all brake lines as described in brake
bleeding section.

7. Adjust and test brakes as previously described
in this section.

MASTER CYLINDER—REMOVE AND REPLACE
REMOVE

1. Disconnect stoplight switch wire.
2. Disconnect brake pedal return spring.

3. Remove cotter pin and clevis pin from clevis
and disconnect master cylinder push rod from brake
pedal.

4. Remove hydraulic brake line from end of master
cylinder. Cover line to prevent entrance of foreign
material.

5. Remove two nuts and lock washers holding
master cylinder to cowl.

6. Remove master cylinder from automobile.

DISASSEMBLE

1. Remove filler cap from top of master cylinder.
2. Drain and pump fluid from master cylinder.
3. Clamp cylinder in vise.
4

. Remove boot from master cylinder and push
rod.

5. Remove push rod stop plate lock ring from end
of cylinder with care. Ring may fly off.

CAUTION: When lock ring is removed piston spring
will force piston and stop plate out of cylinder with
10-15 Ibs. of force.

6. Remove piston, piston cups, piston spring, check
valve assembly, and check valve washer from cylin-
der.

7. Wash all parts in clean alcohol.

CAUTION: Before cleaning parts, clean hands. Do
not wash hands in gasoline or fuel oil before
cleaning parts. Use soap and water to clean
hands.

8. Place clean parts on clean surface (such as
sheet of clean paper).

INSPECT

1. Inspect piston rubber cups and check valve for
softening, distortion or swelling. (Compare with new
similar parts.) They indicate oil, gasoline, carbon
tetrachloride, etc. in hydraulic system which would
require flushing of entire system and replacing of
rubber parts in wheel cylinders as well as in master
cylinder.
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1.Filler Cap

2.Filler Cap Gasket
3.Master Cylinder Housing
4.Yalve Seat Washer
5.Check Valve Assembly
6.Piston Spring

7 .Primary Cup

8.Piston and Secondary Cup
9.Push Rod
10.Piston Stop Plate
11.Stop Plate Lock Ring
12.Boot

Fig. 5-13 Master Cylinder—Exploded View

2. Inspect master cylinder bore for signs of scor-
ing, rust, pitting, or etching. Any of these will require
replacement of master cylinder. Presence of pitting,
rust, or etching in master cylinder calls for a careful
inspection for similar conditions in all wheel cylinders.

CAUTION: A new brake cylinder has a “bearing-
ized’’ surface. This is accomplished by diamond
boring the cylinder then rolling it under heavy
pressure to obtain a hard surface. Honing this
surface destroys the “‘skin”’ and leaves a softer
surface which will roughen and cause more rapid
piston wear than the “bearingized’ surface. Hon-
ing also enlarges the bore and oversize pistons
are not available.

ASSEMBLE

1. Dip all internal parts in clean brake fluid be-
fore installing parts.

2. Install check valve washer, check valve and
spring in cylinder.
3. Install primary cup in cylinder with flat side

out, making certain cup seats over end of spring.

4. Coat secondary cup with clean brake fluid and
install on piston with sharp edges of lip pointing
toward perforated end of piston.

5. Install secondary cup and piston in cylinder,
perforated end of piston first.

6. Install push rod and stop plate in cylinder. (A
trace of silicone grease on ball end of push rod will
help keep it quiet in service.)

7. Install push rod stop plate lock ring in cylinder,
being careful lock ring does not fly off.

NOTE: Inspect piston stop washer in end of
master cylinder to see that it is held firmly in
place by lock ring bottoming fully in groove seat
in master cylinder.

8. Place rubber boot on end of cylinder.
9. Install lock nut and clevis on push rod loosely.

10. Fill reservoir with new heavy duty fluid and
bleed brakes.

11. Install reservoir cap.

INSTALL

1. Install master cylinder on dash and secure with
two nuts and lock washers and tighten to 15-25 1b. ft.
torque.

2. Connect master cylinder push rod clevis to
brake pedal with clevis pin and secure pin with cotter
pin.

3. Connect brake pedal return spring.
4. Connect stoplight switch wire.

5. Check and adjust pedal height and stop light
switch.

6. Connect hydraulic line to master cylinder.

7. Check fluid level to within 78" of top of cylinder
(Fig. 5-14).

8. Bleed brake system if necessary as described in
section on bleeding brakes.

9. Adjust and test brakes as outlined previously
in this section.
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Fig. 5-14 Correct Fluid Level in Master Cylinder
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TROUBLE DIAGNOSIS AND TESTING
TESTING FOR LEAK IN HYDRAULIC SYSTEM

NOTE: If there is any evidence of air in system,
brakes must be bled before making this test.

1. Apply brakes manually, holding as steady a
force as possible.

2. If pedal sinks slowly toward floor, a leak is
indicated. Check for location of the leak by examin-
ing all lines, connections and wheel cylinders. If
external leak is not found, remove master cylinder,
disassemble and inspect parts. Leak will usually be
past primary piston cup due to porus or damaged cup
or cylinder bore.

NOTE: If leak at wheel cylinder has allowed fluid
to reach lining, they must be replaced.

The following is a list of common troubles occur-
ring in the brake system with possible causes and

remedies:

PEDAL GOES TO TOE BOARD
CAUSE
Normal wear of lining.

Low fluid level in master cylinder reservoir,

External leak in hydraulic system, or leak past
master cylinder primary piston cup.

Air trapped in hydraulic system.

ALL BRAKES DRAG AFTER BRAKE ADJUSTMENT
IS CHECKED AND FOUND TO BE CORRECT OR
PEDAL BUILDS UP WITH USE

CAUSE

Mineral oil, etc., in system.

REMEDY
Readjust or replace lining.

Low fluid level in reservoir will permit air to be
pumped into hydraulic lines. This necessitates refill-
ing reservoir and bleeding lines. Find cause of low
fluid and correct.

Check for leak in system as outlined above.

Air trapped in hydraulic system gives pedal a
very soft feel at the beginning of travel. Bleed brakes.

REMEDY

The presence in the hydraulic system of any min-
eral oil, kerosene, gasoline, shock absorber or trans-
mission fluid, or carbon tetrachloride will cause swell-
ing of rubber piston cups and valves, so they become
inoperative. This is first noticed in the master cyl-
inder. Brakes will not release freely if master cyl-
inder primary piston cup has swollen sufficiently to
obstruct the compensating port. Flush system thor-
oughly with a good grade of clean denatured alcohol
and replace all internal rubber parts in brake system.
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ALL BRAKES DRAG AFTER BRAKE ADJUSTMENT
IS CHECKED AND FOUND TO BE CORRECT OR
PEDAL BUILDS UP WITH USE (Continued)

CAUSE

Pedal does not return freely or push rod is adjusted
too long.

Compensating port of master cylinder closed.

ONE WHEEL DRAGS
CAUSE

Improperly adjusted parking brake cables (rear
wheels only) or stuck cable.

Weak or broken brake shoe return springs.

Brake shoe to drum clearance too small.

Loose or incorrect front wheel bearings.

Wheel cylinder piston cups swollen or distorted or
piston stuck.

Obstruction in line.

REMEDY

Lubricate pedal linkage and make certain no bind
exists. Also, see that pedal return spring has not lost
its tension and promptly returns pedal to stop. See
that stoplight switch is not defective, incorrectly ad-
justed or that switch plunger is not binding on pedal
due to lack of lubrication.

The compensating port in master cylinder must be
completely clear when pedal is in released position.

1. See that pedal returns freely and is not stopped
by contact with stop light switch body or pedal
bracket.

2. See that push rod is not adjusted too long.

3. See that compensating port is not plugged by
dirt, To check compensator port, remove master cyl-
inder reservoir cover and watch the fluid in the cylin-
der as the brake pedal is moved. A “geyser” should be
seen as the pedal is first depressed. If no geyser is
seen, the compensating port is blocked.

4. Inspect master cylinder primary piston cup and
if found to be swollen or elongated, flush system and
replace damaged parts.

REMEDY

Adjust parking brake cables and lubricate.

Replace damaged brake shoe springs and lubricate
brake shoe ledges and shoe contact at anchor pin with
wheel bearing grease or brake lubricant.

Readjust brakes to secure complete freedom from
drag.

Adjust front wheel bearings or replace.

Replace inoperative or damaged parts. Look for
evidence of dirt in hydraulic system which could cause
damage to the cylinders or cups. See first item under
ALL BRAKES DRAG ...

Obstruction in line may be caused by foreign mate-
rial in line or flattened or kinked tube. If dirt is found
in line, remove obstruction and flush hydraulic system
with fresh brake fluid. If tube is flattened or kinked,
replace damaged parts.
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ONE WHEEL DRAGS (Confinued)

CAUSE

Support assembly shoe ledges grooved.

Incorrect brake shoe radius.

CAR PULLS TO ONE SIDE

CAUSE

Grease or fluid on lining.

Anchor pin adjustment on front brakes not correct.

Wheel bearings excessively loose.
Loose backing plate at rear axle or front knuckle.

Linings not to specifications, or primary and sec-
ondary shoes reversed. New and used linings mixed
on one end of car.

Tires not properly inflated or unequal wear of
tread. Different tread non-skid design.

Linings charred or drums scored.

Wheel cylinder link off shoe. -

Water, mud, etc., in brakes.

Weak chassis springs, loose steering gear, etc.

Incorrect geometry setting of front suspension.

Rigid and flexible shoes intermixed.

REMEDY

Grind or file ledges smooth and lubricate.

Replace malfunctioning brake shoe.

REMEDY

Replace with new linings. Except on new cars it is
almost always necessary to replace linings of both
front brakes if one is damaged. See BRAKE CAU-
TIONS. Linings with even a slight trace of grease or
fluid will cause trouble and can seldom be salvaged
by cleaning. Correct cause of grease or fluid reaching
linings.

Adjust all brakes (including anchor pin on front
brakes). The anchor pin position is of great impor-
tance in maintaining equalized brakes.

Adjust wheel bearings.
Tighten backing plate.

Various kinds of linings have different friction ef-
fect on the drums and on each other. Each wheel
must have similar linings. The primary and secondary
linings must not be interchanged. Use only factory
specified linings.

Inflate tires to specified pressures. Rearrange tires
so that a pair with non-skid tread surfaces of similar
design and equal wear will be installed on front
wheels and another pair with like tread will be in-
stalled on rear wheels.

Sand surfaces of linings and drums. Remove parti-
cles of metal that have become imbedded in surfaces
of linings. Seriously charred linings should be re-
placed. Replace springs which have been overheated.

Check boot for holes. Check for burrs on wheel
cylinder piston caused by piston forced against stop.
Reinstall link.

Remove any foreign material from all brake parts
and the inside of drums. Lubricate shoe ledges and
rear brake cable ramps with grease. Examine support
assembly for damage.

Replace springs, adjust steering gear, etc.

Adjust geometry so that car does not have a ten-
dency to “lead” when driven on a level road.

Use only approved parts.
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SPONGY PEDAL
CAUSE

Air trapped in hydraulic system.

Brake adjustment not correct.

Bent shoes.

EXCESSIVE PEDAL PRESSURE REQUIRED TO
STOP CAR

CAUSE
Brake adjustment not correct.
Improper lining.
Improper shoes.

Grease or fluid soaked linings.

Rusted wheel cylinder.

Wheel cylinder link incorrectly aligned.

Compensating port not cleared.

LIGHT PEDAL PRESSURE—BRAKES TOO SEVERE

CAUSE

Brake adjustment not correct.

Loose support assembly on rear axle or front
spindle.

Small amount of grease or fluid on linings.

Charred linings or scored drums.

Improper linings.

REMEDY

Remove air by bleeding (check compensating port
for clearance of cup to provide full open port).

Adjust brakes (including anchor pin on front
brakes).

Replace.

REMEDY

Adjust brakes (including anchor pin on front
brakes).

Install factory specified lining.
Install factory specified shoes.

Correct cause and replace linings. See BRAKE
CAUTIONS.

Replace necessary parts.

Check wheel cylinder piston and boot for damage.
Install link.

Check pedal linkage, stoplight switch adjustment.
See also COMPENSATING PORT under ALL
BRAKES DRAG.

REMEDY
Adjust brakes.

Adjust front wheel bearings and tighten front back-
ing plates. Tighten rear backing plates. Adjust brakes
(including anchor pin).

Correct cause and replace linings.

Sand surfaces of linings and drums. Clean loose
dust from brakes and drums. In severe cases replace
shoes. Warn owner regarding abuse of brakes.

Remove all particles of metal that have become
imbedded in surfaces of linings. Slightly scored drums
do not require replacing or turning.

Install factory specified linings.
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NOISE

1. *Squeak in brake with
car stationary (some-
times mistaken for ped-
al squeak).

2. *Creak when brakes are
applied at low car speed.

3. *Snaps in brakes as ped-
al is applied, car sta-
tionary.

4. Pedal squeak.

5. Crunch or groan, hold-

ing car on hill.

6. High pitch squeak while

brakes operate.

7. Loud low pitch squeal
at end of high rate stop.

8. Clicks during high rate
stops, usually once per
wheel revolution in one
wheel only.

9. Chatter at high speed.

With integral aluminum
drums.

BRAKE NOISES

CAUSE

Shoe pads on backing plates dry
and rusty.

Anchor pins dry.

Hold down nail heads dry.

Return spring or
switch rubbing pedal.

stoplight

Brake dust and possibly linings
which have been overheated.

A. New linings not yet fully
burnished.

B. Persistent squeak —no ap-
parent cause.

0

. Bonded linings.
D. Rigid brake shoes.

A. New linings not fully bur-
nished.

B. Incorrect adjustment.

C. Bent backing plate (top of
shoe webs should be in line
with each other looking
down on them. Check after
pushing shoes toward back-
ing plate at top).

Threaded drum.

Drum out-of-round with 2 or
more distinct high spots in cir-
cumference.

Drums out-of-round with
mounting surfaces on wheels.

REMEDY

Pry shoes out with screwdriver—apply
grease sparingly to shoe pads with feeler
stock.

Grease anchor pins where shoes bear.

Lubricate.

Lubricate.

Sand linings and remove dust from
brakes.

Let run or sand off high spots of linings.

Sand linings for temporary cure or mild
cases. Install drum springs for stubborn
cases of high pitch squeak. (Pkg. No.
514278)

Install factory specified shoes.

Check adjustment. Sand lining high
spots.

Adjust.

Straighten or replace.

NOTE: Drum springs not effective

against low pitch squeal or
howl.

Disappears with usage as drum surface
is conditioned by lining wear.

Sometimes corrects with usage. Turn
drum.

Replace wheels.

*Although adjusting brakes temporarily changes these noises, lubrication will remedy the noise.
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BRAKE NOISES (Continued)
NOISE

10. Pedal throb at light ap-

lications at low speed. off center.

With integral aluminum
drums.

11. “Rough feel” during
high rate stops from
moderate speed.

12. Loud clank as foot is
slipped off depressed
manual brake.

13. Hissing noise as power
brake unit operates.

Normal for design.

14. *Click, first application
after reversing. pins.

CAUSE
Drum out-of-round or simply

Drums out-of-round with
mounting surfaces on wheels.

Tool chatter. Look for faint
light and darker stripes running
across the braking surface.

Normal for design.

Shoes holding out from anchor

REMEDY

Turn drum.

Replace wheels.

Usually corrects with usage.

For special complaints, stretch pedal
return spring (make sure pedal returns
strongly enough to positively operate
stoplight switch even when pedal is
eased back slowly).

File shoe pads on backing plates; lubri-
cate.

*Although adjusting brakes temporarily changes these noises, lubrication will remedy. .

SPECIFICATIONS

NEW DRUMS LINING
Inside diameter—Front ..... .. ...... ... ... 11” Width—Front ... ... ... ... ... .. ... ...... 214"

SEAT . o 0 o nas 5 ) s 11” R eary ettt N o s e e e e 2

Out-of-round including taper for Thickness (front and rear) .. ....... ... ... .220”
full width (max.)=Front ... ... ... . .. . .. .005” Braking surface area . ......... ... .. 173.6 sq. in.
—Rear .. ... .. . ... .. .006” Lining to Drum Gap .. ... . ... . ... .. .005”-.015"
Indicator shall not change more than .0005” in any MASTER CYLINDER BORE . . ... . ... ... . ... .. 1/

inch of circumference.

Braking surface area ... ....... ... . ... 355 sq. in.
FLUID. .. ... .. Fluid which complies with heavy duty
standards of SAE 70R3 SPECIFICA-

TIONS.

PEDAL HEIGHT (underside of standard pedal pad
tofloormat) ........ ... ... . ... ... 6”-61,"

WHEEL CYLINDER BORE—Front ..... ... 134"
—Rear ........... ... 1



STANDARD BRAKES 5-19

TORQUE

60-120 Lb. In.

60-90
50-70
80-120
30-45

20-35
10-25

60-120 Lb. In.

20-35

60-120 Lb. In.

20-35
10-25

20-35

5-15

10-15
10-15
10-15

50-100 Lb. In.

&

SIZE

34-24
54-18
7620
%1-18
4-24

7/16-20
%6-18
34-24
34-24

%16-24

3%4-16
%16-18

34-24

%6-24
%6-18
%618
16-18
No. 14-10
4 (Tube)

TORQUE SPECIFICATIONS

(Torque in lb. ft. unless otherwise specified)

APPLICATION

Wheel Brakes—Front and Rear

Valve Assembly—Wheel Brake Cylinder Bleeder
Nut—Brake Shoe Anchor Pin Front

Bolt and Nut—Front Brake Assy. to Strg. Knuckle Lower
Bolt—Front Brake Assy. to Strg. Knuckle Upper

Bolt and Nut—Rear Brake Assy. to Axle Housing

Brake Pedal and Connections to Master Cyl.

Bolt and Nut—Brake and Clutch Pedal Shaft

Bolt—Brake and Clutch Pedal Mtg. Brkt. to Plenum Chamber
Nut—Master Cylinder Push Rod Trunnion Jam

Nut—Brake and Clutch Pedal Mtg. Brkt. to Dash

Parking Brake Lever and Conn. to Interm. Lever

Nut—Parking Brake Front Cable End to Clevis Jam
Bolt—Parking Brake Lever Assy. to Plenum Chamber Brkt.
Nut—Parking Brake Lever Assy. to Dash

Brake Master Cyl. and Parking Interm. Lever

Cap Assembly—Brake Master Cylinder Filler
Nut—Brake Master Cylinder Assembly to Dash

Brake Hook-up (From Master Cyl. and Interm. Lever)

Bolt—Parking Brake Rear Cable Anchor to Brake
Screw—Front and Rear Brake Hose Bracket to Frame
Screw—Rear Brake Hose Brkt. to Frame
Screw—Master Cylinder Brake Pipe Conn. to Frame
Screw—Parking Brake Rear Cable Guide to Frame
Nut—Brake Pipe Connector
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HEAVY DUTY BRAKES

GENERAL

Provision has been made for heavy duty brakes
on vehicles subjected to severe braking such as
ambulances and police cars. These brakes consist of
the conventional brake system plus special heavy
duty drums.

The massive front drums are aluminum. Rear
drums are of special alloy heavy iron construction
to control thermal expansion (Fig. 5-16). 15” wheels
are required with these drums.

HEAVY DUTY STANDARD

Fig. 5-15 Comparison of Heavy Duty and Standard
Front Brake Drums

HEAVY DUTY

STANDARD

Fig. 5-16 Comparison of Heavy Duty and Standard
Rear Brake Drums

ALUMINUM INTEGRAL HUB AND
DRUM ASSEMBLIES

These special drum and wheel combinations have
exceptional brake performance characteristics. How-
ever, for appearance reasons, feeler gauge slots have
been omitted.

If it is necessary to check anchor pin adjustment,
substitute a conventional drum of equivalent diam-
eter. Brakes may be adjusted using procedure for
fixed anchor pin.

Fig. 5-17 Drum Assembly for Integral Wheel

SPECIAL TOOLS

J-4735 Brake Adjusting Tool
J-8049 Brake Spring Remover and Replacer

Fig. 5-18 Special Tools
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BENDIX POWER BRAKE
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GENERAL DESCRIPTION

The Bendix power brake unit can be identified by
its all-black color and vacuum cylinder housing cover
fastened on with screws, (Fig. 5-B-1).

The power brake unit is a combined vacuum and
hydraulic unit for power braking and replaces the
conventional master brake cylinder. This brake as-
sembly has an overall ratio of 2% to 1 (234" of pedal
travel moves the power piston 1”). The wheel brakes
are the same, manual or power.

Pedal travel compared to the conventional braking
system is greatly reduced. Its height is approximately
7 inch above the accelerator pedal, permitting the
driver to shift his toe from one pedal to the other
without lifting his heel from the floor. Lighter pedal
pressures are also required for normal stops.

The power brake unit utilizes engine intake mani-
fold vacuum, and atmospheric pressure for its opera-
tion. These units are self-contained, requiring no addi-
tional rods or levers. Two external vacuum line con-
nections to this unit are necessary. One is a connection
to the carburetor, the other to the vacuum reservoir.
A hydraulic connection into the hydraulic brake

system is also required.

A vacuum check valve is connected to the engine
intake manifold to prevent loss of vacuum when
manifold vacuum falls below that in the power brake
system. A tube leads from the check valve to the
vacuum exhaust tube on the power brake unit which
is also connected to the vacuum reservoir.

SUBJECT PAGE
Master Cylinder—Remove.............. 5A- 7
Power Brake Assembly—Remove........ 5A- 8
Disassemble Overall Brake Unit......... 5A- 8
Disassemble Vacuum Power Piston

Assembly............. ... . ... .. ..., 5A- 8
Disassemble Master Cylinder. .......... 5A- 9
Inspection—Cleaning. ................... 5A-10
Assemble Brake Assembly................ 5A-12
Master Cylinder—Assemble............. 5A-12
Assemble Vacuum Power Piston......... 5A-12

Push Rod Adjustment. . .................
Power Brake Assembly—Install. ... ... ....
Systern Tests. . .........................
Trouble Diagnosis.. .. ...................

In case of engine failure and consequent loss of
engine vacuum, several applications of the brakes are
possible by using vacuum retained in the vacuum
reservoir. In case of complete vacuum loss, brakes
can be applied in the conventional manner, although
more effort is required due to loss of power assist.

DESIGN

The Bendix power unit is composed of two main
sections, a vacuum power cylinder and a hydraulic
master cylinder. (A cross sectional view of the Ben-
dix “Master-Vac” is shown in Fig. 5-B-2.)

MASTER
CYLINDER

MASTER VACUUM
POWER BRAKE

Fig. 5-B-1 Bendix Power Brake Assembly
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INTERNAL
VACUUM HOSE

AIR CLEANER AND
ATMOSPHERE PORT

VACUUM

INLET TUBE

POWER PISTON
RETURN SPRING

FLUID RESERVOIR
FILLER CAP

HYDRAULIC FLUID
RESERVOIR

ATMOSPHERE

FLUID INLET PORT

INLET PORT

VACUUM
INLET PORT

VALVE PLUNGER SEAL

VALVE PLUNGER

VALVE OPERATING ROD

ROD DUST GUARD

VALVE RETURN SPRING

POPPET ASSEMBLY

POPPET DIAPHRAGM

COMPENSATING
PORT

RESIDUAL PRESSURE
CHECK VALVE

HYDRAULIC PORT TO
WHEEL CYLINDER

HYDRAULIC PISTON
RETURN SPRING

PRIMARY CUP

1

POPPET RETURN POWER PISTON
SPRING PISTON PACKING

VACUUM
CYLINDER DISC ROD

HYDRAULIC PISTON

REACTION PUSH
SECONDARY CUP

Fig. 5-B-2 Bendix Power Brake Cross Sectional View

The vacuum power cylinder contains the power
piston assembly which houses the control valve and
reaction mechanism, the power piston return spring
and the master cylinder push rod which contacts the
piston in the hydraulic master cylinder. A power
piston and return spring gives quick response, lighter
pedal effort and improved control. The control valve
is made up of the air valve and a floating control

valve assembly.

The reaction mechanism consists of a soft rubber
disc, an air filter and a tube for connection to the
vacuum source on the outside of the power cylinder
housing. A push rod, which operates the air valve,
projects out the end of the power cylinder housing
through a boot and attaches to the brake pedal.

The master cylinder attaches to the vacuum power
cylinder. A rubber ring between these two units seals
against atmospheric pressure leaks. A secondary seal
around the master cylinder piston prevents hydraulic
fluid in the master cylinder from entering the vacuum
area in the power cylinder.

A fluid reservoir is cast integrally with the master
cylinder. Inside the master cylinder are the con-
ventional parts; a snap ring which retains a piston and
secondary seal, a primary cup, check valve spring and
retainer, and check valve.

PRINCIPLES OF OPERATION

The operation of the Master-Vac power brake unit
is basically one that uses differences in air pressure to
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AIR CLEANER AND
ATMOSPHERIC PORT

-

HYDRAULIC FLUID
RESERVOIR

VACUUM
INLET TUBE

ATMOSPHERIC PORT

INTERNAL VACUUM HOSE

VACUUM PASSAGE

VALVE PLUNGER

VALVE OPERATING ROD

VALVE PLUNGER SEAL

N\

COMPENSATING PORT

HYDRAULIC PORT
TO WHEEL CYLINDERS

ATMOSPHERIC
PRESSURE

POPPET
DIAPHRAGM

POPPET
ASSEMBLY

VACUUM
CYLINDER

POWER PISTON
RETURN SPRING

POWER

PISTON PUSH ROD

Fig. 5-B-3 Released Position

assist in braking and incorporates a “disc reaction”
which is covered in APPLYING.

RELEASED POSITION (See Fig. 5-B-3)

The valve seat for vacuum passage is a part of the
vacuum power piston. The seat for the atmospheric
passage is a part of the valve plunger which moves
within the power piston. The valve plunger is con-
nected to the brake pedal through the valve operating
rod and linkage. A rubber boot forms a seal between
the vacuum power piston and the valve operating
rod. The valve poppet is supported within the power
piston by a rubber diaphragm. In the released posi-
tion, a poppet return spring and atmospheric pressure
hold the poppet against the vacuum port seat. The
large power piston return spring returns the vacuum
power piston to,the released position. A valve return

spring normally holds the valve plunger in the re-
leased position but is overcome when pedal force is
applied to the valve operating rod from the pedal.

Atmospheric air which supplies the push for opera-
tion of the Master-Vac is admitted to the rear of the
power cylinder chamber (left in the diagrams)
through an air cleaner attached to the vacuum cylin-
der shell. Vacuum is admitted to the Master-Vac
from the intake manifold via the carburetor throttle
body through a check valve, a vacuum reservoir,
tubing and hose and is led to the vacuum side of the
control valve.

With the engine running and the brakes released,
the valve operating rod and plunger are held toward
the dash in the power piston by the valve return
spring to CLOSE the vacuum port and OPEN the
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ATMOSPHERIC

ATMOSPHERE PORT

il

VACUUM VACUUM
PRESSURE (\ INLET TUBE
VACUUM )
INLET S COMPENSATING
7 PORT

)
ahm /
I

POWER
PISTON

POPPET ASSEMBLY

REACTION PUSH
DISC ROD

RESIDUAL PRESSURE
CHECK VALVE

HYDRAULIC PORT TO
WHEEL CYLINDER

HYDRAULIC CYLINDER

HYDRAULIC MASTER
CYLINDER PISTON

Fig. 5-B-4 Applying Position

atmospheric port. The atmosphere present in the
cylinder chamber to the left of the power piston is then
free to pass through to the chamber at the right of the
piston. The power piston is held in the released posi-
tion by the large power piston return spring, since
atmospheric pressure is present on both sides of the
piston.

The hydraulic push-rod is also in the released po-
sition and the compensating port in the hydraulic
master cylinder is open to permit fiuid to equalize,
between the brake system and the fluid reservoir.
This free flow prevents dragging brakes and eventual
lockup when the fluid expands due to rising tem-
perature.

APPLYING (See Fig. 5-B-4)

As the brakes are applied by the driver, the valve
operating rod and valve plunger moves into the power
piston to compress the valve return spring and bring
the valve plunger seat in contact with the poppet
valve to CLOSE the atmospheric port. Any additional
movement of the valve operating rod and valve
plunger in the apply direction will move the poppet
away from the vacuum valve seat to open the vacuum
port and establish direct communication through the
power piston and valve to the forward side of the
power piston.

With vacuum on the forward side of the power
piston, atmospheric pressure on the back side of the
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ATMOSPHERIC

PRESSURE

5

PARTIAL
VACUUM

VALVE OPERATING ROD

ATMOSPHERE PORT

)

PARTIAL

VACUUM
1;\;\!\\\\\:

POWER PISTON

HYDRAULIC MASTER
CYLINDER PISTON

Fig. 5-B-5 Holding Position

pisten, moves the power piston. This movement car-
ries the hydraulic push rod and piston to the right
to close the compensating port and force hydraulic
fluid under pressure through the residual pressure
check valve and brake tubes into the wheel cylinders.

As hydraulic pressure is developed in the hydraulic
cylinder, the load in the hydraulic push rod increases
correspondingly and in effect pushes back against
the reaction disc. The soft rubber reaction disc bulges
through the small hole in the center of the power
piston and presses on the end of the valve plunger.
The hole is small so only a fraction of the total reac-
tion force finds its way back to the driver’s foot.

VACUUM RUNOUT (See Fig. 5-B-4)

When the driver calls for more braking than the
available vacuum can supply, the valve plunger holds
the vacuum port full open, bottoms against its seat
on the power piston, and transmits all of the driver’s
excess pedal force directly into the master cylinder.
Because all braking beyond this point of vacuum
runout is “manual,” much greater effort is required.

HOLDING (See Fig. 5-B-5)

In an actual brake application the driver’s foot
moves the pedal with a force calculated through
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ATMOSPHERIC VACUUM INLET ATMOSPHERIC FLUID INLET

PRESSURE PRESSURE PORT
COMPENSATING
PORT

VACUUM

INLET TUBE

PRIMARY CUP
VACUUM
INLET

VALVE PLUNGER

RESIDUAL PRESSURE
CHECK VALVE

ATMOSPHERE
PORT

POPPET ASSEMBLY

POPPET DIAPHRAGM

R HYDRAULIC PORT TO
WHEEL CYLINDER

HYDRAULIC PISTON
RETURN SPRING

MASTER
CYLINDER PISTON

/

POWER POWER PISTON
PISTON RETURN SPRING

HYDRAULIC MASTER

SECONDARY CUP CYLINDER PISTON

Fig. 5-B-6 Releasing

experience to provide the desired braking. Hydraulic
pressure and reaction force build up rapidly as the
pistons move to the right under full vacuum flow.
When the driver’s effort and the reaction force balance
each other the valve plunger is shifted slightly to
the left by the bulging reaction disc and vacuum is
shut off.

The power unit remains in this holding position
until the driver changes his load on the pedal sig-
nalling need for more or less braking. When this
occurs, the resultant upset balance between driver
pedal load and power unit reaction moves the valve
plunger to open either vacuum or atmospheric port.
Air flow then repositions the pistons to a new hold
position corresponding to the new pedal load.

RELEASING (See Fig. 5-B-6)

As the force on the pedal is released, the valve
return spring forces the air valve away from its con-
tact with the poppet assembly. The poppet diaphragm
is held against the power piston, shutting off the
vacuum to the area between the power piston assem-
bly and the master cylinder. The valve being away
from the poppet assembly allows atmospheric pres-
sure to enter into the vacuum cylinder. Since both
sides of the power piston are now open to atmospheric
pressure, the power piston return spring forces the
piston assembly back against the mounting bracket
and cover assembly.

As the power piston and hydraulic master cylinder
piston move back, the fluid from the wheel cylinders
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flows back into the hydraulic master cylinder (by
unseating the residual pressure check valve) and into
the reservoir.

The fluid reservoir, cast integrally with the master
cylinder, supplies fluid to the space between a primary
and secondary seal through a by-pass hole in the
casting. When the brake pedal is released quickly,
fluid pressure, check valve spring and the power pis-
ton return spring force the master cylinder piston to
return immediately (to the released position). If hy-
draulic fluid from the lines cannot return as quickly
as the master cylinder piston, compensation is pro-
vided for by a flow of fluid from the space between
the primary cup and secondary seals through the
holes in the master cylinder piston. The excess fluid in
the brake system can flow back through the com-
pensating port.

CHECKS AND ADJUSTMENTS ON CAR

1. Check for free operation of brake pedal. If
binding exists, check all pivot points for binding and
lubricate as required.

2. Check stop light switch for proper setting and
operation.

3. Check fluid level in hydraulic cylinder reser-
voir. Fluid level should be 1” from top of filler plug
opening.

4. Check vacuum lines and connections between
carburetor, check valve, vacuum reserve tank and
vacuum power cylinder for possible vacuum leaks.

5. Check engine for good stall-free idle, correct as
required.

6. Check condition of air cleaner element and in-
sert new element if necessary.

MINOR REPAIRS

BLEEDING BRAKES

Brakes should be bled in the same manner as
standard brakes.

STOP SWITCH—REMOVE AND REPLACE
REMOVE

1. Disconnect wires from switch.
2. Remove nut retaining switch to bracket.

3. Remove switch.

CARBURETOR
BOWL AND BODY L
ASSEMBLY ——at

INTAKE MANIFOLD

= e Y
— o|
\ STOP UITE
SWITCH
VACUUM RESERVOIR -
— L
<—FRONT || REAR— ]
TO WHEEL
CYLINDERS \
POWER BRAKE UNIT / (v\ BRAKE PEDAL
N\ \

R
N

. _,§§.,\
-

STEERING COLUMN

Fig. 5-B-7 Simple Schematic of Power Brake System

REPLACE
1. Install first nut on new switch assembly.

2. Position switch in stop light switch bracket and
install second nut.

3. Connect wires to stop light switch.

4, Ensure that brake pedal is retracted (out) to
its fully released position, and position switch so that
approximately 3{¢” of the plunger extends from the
switch body.

5. Tighten lock nut to 15-40 in. 1b. torque.

OVERHAUL BENDIX POWER BRAKE

MASTER CYLINDER—REMOVE

Certain repair operations, such as replacement of
master cylinder internal parts, permit the master
cylinder to be removed by itself, leaving the power
cylinder and brackets in the car.

1. Remove hydraulic connection from master cyl-
inder. Cover opening and pipe end to exclude dust,
dirt, etc.

2. Remove four nuts and lock washers from vac-
uum cylinder studs extending through master cylin-
der assembly.
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HYDRAULIC MASTER CYLINDER
TO YACUUM CYLINDER SEAL

VACUUM CYLINDER

Fig. 5-B-8 Master Cylinder and Power Brake Assembly
Separated

3. Remove master cylinder from vacuum power

section. Cover opening in power cylinder to exclude
dirt.

POWER BRAKE ASSEMBLY—REMOVE

1. Disconnect vacuum hose from reservoir and car-
buretor pipe at vacuum inlet manifold. Cover hose
and pipe openings to exclude dust, dirt, etc.

Fig. 5-B-9 Bendix Brake Assembly Mounted in Vise

2. Disconnect pipe from master cylinder hydraulic
port and cover opening and pipe end to exclude dust,
dirt, etc.

3. Remove clevis pin from brake pedal inside the
car.

4. Remove four nuts and lock washers from vac-
uum cylinder studs and remove vacuum cylinder
assembly. See Fig. 5-B-8.

5. Clean exterior of power brake assembly and
drain reservoir of hydraulic fluid.

DISASSEMBLE OVER-ALL UNIT

1. Mount power brake assembly in vise clamping
on sides of master cylinder reservoir with valve oper-
ating rod up (Fig. 5-B-9).

2. Remove dust cover from valve operating rod.

3. Remove six of the eight end plate attaching
screws, leaving two opposite screws. Press down on
end plate while removing remaining two because end
plate is under 13 Ib. spring load.

4. Remove end plate with power piston assembly
still connected by the vacuum tube. (The hydraulic
master cylinder piston push rod is now free to fall
out of the power piston assembly. Use caution so ends
of push rod are not damaged. See Fig. 5-B-10.)

5. Remove piston return spring.

6. Pull vacuum hose from fitting on inside of end
plate. Separate end plate from power piston assembly
and lay power piston aside, on a clean, smooth sur-
face.

7. Reposition master cylinder in vise and remove
four (4) nuts and lock washers from vacuum cylin-
der studs extending through master cylinder assem-
bly and remove vacuum cylinder.

8. If under-hood area is dusty and on high mileage
units remove air cleaner attaching screws, vacuum
tube and air cleaner assembly, and replace air filter.

DISASSEMBLE POWER PISTON ASSEMBLY

CAUTION: Exercise extreme care in handling of
power piston seal and all rubber surfaces and
metal parts in this assembly. They should be
guarded against grease, oil and foreign matter
and must be protected from nicks or cuts that
might be caused by rough surfaces or damaged
tools.
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PISTON

RETURN
SPRING —— ROD

Fig. 5-B-10 Separating Power Piston and End Cover
from Vacuum Cylinder

1. Gently mount power piston in a vise with
plugged ends of vacuum passages against one vise
jaw (Fig. 5-B-11).

CAUTION: DO NOT tighten any more than neces-
sary fo hold power piston in position.

2. Remove six piston plate attaching screws and
lockwashers and separate front piston plate from
piston.

NOTE: The piston plate is under spring tension.

3. Remove valve return spring, poppet spring,
diaphragm support plate, and poppet and diaphragm
assembly.

4. Remove felt retaining ring (leather), expanding
ring and felt.

5. Do not further disassemble poppet and dia-
phragm assembly unless it is necessary to replace
damaged or faulty parts.

Fig. 5-B-11

Power Piston in Vise

6. Remove power piston from vise.

7. When it is found necessary to replace either
valve operating rod or valve plunger, remove valve
rod seal from groove in piston plate. Pull seal over
end of rod. Remove valve plunger and rod from pis-
ton plate.

8. Hold assembly with rod up and pour alcohol
in valve plunger and rotate rod to wet the rubber
lock in the plunger. Clamp rod in vise with about Vs
inch between vise and valve. Pry valve plunger off
with large screwdriver using care not to nick or burr
valve.

DISASSEMBLE MASTER CYLINDER (SEE Fig. 5-B-13)

1. Remove master cylinder to vacuum cylinder
seal from hub on master cylinder.

2. Remove snap ring from groove in bore at rear
of master cylinder.

3. Remove piston assembly, primary cup, piston
return spring assembly and residual pressure check
valve from master cylinder.

4. Do not further disassemble the piston assembly,
return spring assembly, or the check valve assembly
unless it is necessary to replace damaged or faulty
parts.

5. If necessary, remove the secondary cup from
the piston using a thin blade screwdriver or a scribing
tool to lift the cup out of the piston groove.
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W

7
6
4
3
1. Valve Plunger Seal 6. Valve Operating Rod and 11. Poppet Return Spring
Valve Plunger
2. Leather Piston Packing . 12. Valve Return Spring
7. Diaphragm Support Plate
3. Felt Expanding Ring 8. Poppet 13. Piston to Front Piston Plate Screws
4. Felt 9. Poppet Diaphragm 14. Piston
5. Front Piston Plate 10. Poppet Spring Retainer 15. Push Rod

Fig. 5-B-12 Power Piston Assembly—Exploded View

FILLER CAP—___§

MASTER CYLINDER BODY
e

RESIDUAL CHECK VALVE ASSEMBLY

¥ T——HYDRAULIC PISTON

2 o

SECONDARY CUP

g'::) N—__SNAP RING RETAINER
MASTER CYLINDER TO VACUUM CYLINDER SEAL

Fig. 5-B-13 Master Cylinder Assembly—Exploded View

INSPECTION—CLEANING

Thoroughly wash all parts in alcohol and air dry.
Blow dust and cleaning fluid out of all internal pas-
sages. If inside of front housing is slightly scored
or scratched, clean with crocus cloth or fine emery
cloth. If scratches in front housing cannot be removed,
replace housing.

CAUTION: It is important that all paris be placed
on a clean paper or cloth after being cleaned to
prevent the possibility of dirt being assembled
into unit or grease contacting any rubber parts.

INSPECTION—POWER BRAKE ASSEMBLY

Inspect all parts for scoring, pitting, dents or nicks.
Small imperfections can be smoothed out with fine
emery cloth or replaced if badly nicked, scored, or
otherwise damaged.
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11.
12.
13.

Exhaust Manifold Screws
Exhaust Manifold Assembly
Air Filter Element

. Auxiliary Push Rod Dust Cover
. End Plate to Yacuum

Cylinder Screws
End Plate Assembly

. Internal Vacuum Hose

Valve Plunger Seal
Leather Piston Packing
Felt Expander Ring
Felt

Front Piston Plate
Yalve Operating Rod

14. Diaphragm Support Plate

15. Poppet Assembly

16. Poppet Diaphragm

17. Poppet Spring Retainer

18. Poppet Return Spring

19. Valve Return Spring

20. Piston to Front Piston
Plate Screws

21. Piston Front Plate

22. Push Rod

23. Piston Return Spring

24. Vacuum Cylinder

25. Master Cylinder to Vacuum
Cylinder Seal

26.
27.
28.
29.
30.

31.
32.

33.
34.

35.

Fig. 5-B-14 Bendix Power Brake Assembly—Exploded View
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Hydraulic Piston

Primary Cup
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Residual Check Valve Retainer
Residual Check Valve
Diaphragm

Master Cylinder Body

Master Cylinder to Power
Cylinder Nuts and Lock
Washers

Filler Cap
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INSPECTION—HYDRAULIC MASTER
CYLINDER ASSEMBLY

Inspect bore from the open end. The bore should
be free from scores, deep scratches and corrosion.
If it appears that brake fluid has damaged the bore,
replace damaged parts and flush out entire brake
system including wheel cylinders.

The sealing surfaces should be clean and smooth.
Check for cracks and damaged threads. Be sure that
the by-pass and compensating ports to the master
cylinder are not restricted.

Check for distortion of all springs and deteriora-
tion of all rubber parts. Any evidence of soft or
swollen rubber parts indicates contaminated brake
fluid requiring flushing of the entire brake system
and replacement of wheel cylinder cups as well as
all rubber parts in master cylinder.

Replace primary cup if worn.

AIR FILTER

Replace air filter element if dirty.

ASSEMBLE BRAKE ASSEMBLY

MASTER CYLINDER—ASSEMBLE (See Fig. 5-B-15)

1. Clamp master cylinder in vise with front end
slightly below horizontal.

2. If secondary cup has been removed, dip cup in
brake fluid and assemble over end of piston.

FILLER CAP\

MASTER CYLINDER BODY\

RESIDUAL CHECK VALVE ASSEMBLY

I

HYDRAULIC PISTON RETURN SPRING ﬁ\
b
\r\\\?}}}

PRIMARY CUP—___ s &

i

TT——HYDRAULIC PISTON

g % SECONDARY CUP

Qe
W
% N _SNAP RING RETAINER
MASTER CYLINDER TO VACUUM CYLINDER SEAL

Fig. 5-B-15 Master Cylinder Assembly—Exploded View

Fig. 5-B-16 Rear Piston Plate in Vise

3. Dip piston assembly, primary cup and residual
check valve in brake fluid. Stack parts on piston in
order shown and assemble in master cylinder far
enough to clear snap ring groove.

4. Install snap ring in groove of cylinder. Make
certain snap ring is firmly seated in groove.

5. Install master cylinder to power cylinder seal
in groove on master cylinder body. Lubricate outer
edge of seal with silicone grease.

6. Fill reservoir with brake fluid and operate piston
by hand until no more bubbles arise in reservoir. If
this is done carefully, bleeding brakes on car may
not be required.

7. Replace filler cap.

8. Remove master cylinder assembly from vise.

ASSEMBLE POWER PISTON

1. Gently clamp rear piston plate in vise with
plugged ends of vacuum passage against one vise
jaw. (Fig. 5-B-16).

2. If valve operating rod and valve plunger were
separated, check for damaged rod ball retainer then
assemble these parts as fcllows: Dip valve plunger
in alcohol and assemble to ball end of valve rod.
Make certain ball end of rod is locked in place in
valve plunger. It may be necessary to tap end of valve
operating rod to seat ball end of rod in valve plunger.
Avoid burring small end of valve plunger.

3. Insert valve and rod assembly through power
piston with threaded end of operating rod down.

4. Assemble poppet diaphragm and related parts
as follows (Figs. 5-B-17 and 5-B-18).

a. Place diaphragm back-up washer into power
piston.

b. Make certain poppet is in recess of diaphragm.
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POPPET SPRING
RETAINER

POPPET
DIAPHRAGM

VALVE PLUNGER

DIAPHRAGM
SUPPORT PLATE

VALVE POPPET RETURN SPRING POPPET
RETURN SPRING
SPRING A —r RETAINER

Fig. 5-B-17 Installing Poppet Assembly Parts

c. Install poppet spring retainer by pressing pop-
pet spring retainer over end of poppet.and dia-
phragm.

5. Install valve return spring over end of valve
plunger and poppet spring over retainer.

6. Lay leather piston packing on rear plate with
lip down (Fig. 5-B-19).

7. Align and assemble front piston plate with rear
piston plate as follows:

a. Center poppet spring on front piston plate and
center valve plunger stem in hole of front piston.

b. If new felt is installed, cut to length of original
part and saturate in Hydra-Mati¢ fluid or power
brake lubricant. Let the excess oil drip off. Keep
Hydra-Matic fluid away from rubber parts.

Fig. 5-B-19  Parts Installed on Rear Piston Plate

c. Replace expander ring (ends may overlap).

d. Install felt so ends are diametrically opposite to
the overlap of the expander ring (Fig. 5-B-20).

e. Align poppet diaphragm boss on front piston
plate with the poppet cavity in the rear piston plate.

f. Gently force front piston plate onto rear piston
plate until plate seats. Center leather piston packing
and secure plate with six screws. Tighten to 45-70 in.
1bs. torque.

8. Replace valve plunger seal. Be sure seal is prop-
erly seated in groove of rod and on boss of piston
assembly.

POPPET SPRING RETAINER\

POPPET DIAPHRAGM \

POPPET

\POPPET DIAPHRAGM SUPPORT PLATE

LEATHER

Fig. 5-B-18 Poppet Assembly—Exploded View

Fig. 5-B-20 Leather, Expander and Felt Installed



5A-14 1962 PONTIAC CHASSIS SHOP MANUAL

\

7
1. Valve Plunger Seal 6. Valve Operating Rod and 11. Poppet Return Spring
. Valve Plunger .
2. lLeather Piston Packing 12. Valve Return Spring
3. Felt Expanding Rin 7 Biapknae SuppastRiite 13. Piston to Front Piston
y P SRS 8. Poppet Plate Screws
4. Felt 9. Poppet Diaphragm 14. Piston
5. Front Piston Plate 10. Poppet Spring Retainer 15. Push Rod
Fig. 5-B-21 Power Piston Assembly—Exploded View

9. Insert rubber reaction disc in recess at center of
front piston plate. Use push rod as an installation
tool. Both parts should be lubricated with a silicone
grease.

ASSEMBLE VACUUM CYLINDER, POWER PISTON,
AND END PLATE

1. Put air cleaner filter over vacuum tube of air
cleaner and tube assembly and attach air cleaner to
cylinder end plate with screws.

2. Make sure vacuum hose is fully on vacuum inlet
tube of power piston and align hose to lie flat against
piston.

3. Install end plate over end of valve operating
rod and attach vacuum hose to tube on inside of end
plate at least 54 inch.

4. Apply thin coat of vacuum cylinder oil or
Hydra-Matic fluid to bore of vacuum cylinder and to
leather piston packing,.

NOTE: Before proceeding farther, make certain
rubber reaction disc and push rod are in place in
front piston plate.

5. Attach vacuum cylinder to end plate as follows:

a. Align power piston to take all strain out of the
hose.

b. Position end plate so piston faces up.

c. Center large diameter end of piston return
spring on power piston.

d. Align vacuum cylinder so master cylinder filler
plug will point up when installed and press cover into
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place and install two of eight attaching screws at
opposite sides (through end plate into vacuum cylin-
i PUSH ROD PUSH
der) to hold end plate and cylinder together. PO XD o Puss
e. Replace balance of screws then tighten all screws
uniformly. MOUNTING 2 VACUUM
STUD CYLINDER

6. Assemble dust guard over end of valve operat-
ing rod and over flange on end plate. Long nose pliers
simplify installation.

ASSEMBLE MASTER CYLINDER TO POWER
BRAKE ASSEMBLY

NOTE: Before proceeding with assembly of master
cylinder to power section, check the distance from
the outer end of the push rod to the master cylinder
as explained under PUSH ROD ADJUSTMENT
below.

PUSH ROD ADJUSTMENT

The push rod is designed with a self-locking ad-
justment screw to provide the correct relationship
between the vacuum power piston and master cylinder
piston. The adjustment screw is set to the correct
height at the time of original assembly of the power
unit. Under normal service conditions the adjustment
screw does not require any further attention provid-

ing the push rod assembly remains in the original
unit.

When a new push rod is used or the push rod as-
sembly is transferred to a unit other than the original
one, the distance from the end of the adjustment
screw to the mounting face of the power cylinder
should be rechecked either with a micrometer depth
gauge to a dimension of 1.200” to 1.195” or with a
height gauge J-7723 as shown in Fig. 5-B-22.

If neither a micrometer nor a height gauge is avail-
able, the correct adjustment of the push rod can be
made as follows: Using an ordinary scale, securely
position the adjustment screw so that the distance
from the end of the screw to the mounting flange is
1346” (1.1875”). From this point, turn the screw into
the push rod an additional %4 turn. This will give an
approximate setting to avoid excessive clearance
between the adjustment screw and the hydraulic
piston.

When push rod adjustment is correct, assemble
master cylinder assembly to the vacuum cylinder at
four studs. Secure with (4) nuts and lockwashers
using 15-30 1b. ft. torque.

Fig. 5-B-22 Checking Push Rod Adjustment

After assembly of the master cylinder to the power
unit, the piston cup of the hydraulic cylinder must
clear the compensating hole when the unit is in the
released position., This can be checked by partially
filling the reservoir, and then stroking the power unit.
If air bubbles appear, the compensating port is clear.
If the primary cup overlaps the compensating port,
there will be no flow of air or fluid through the com-
pensating port when stroked. If this condition exists,
the adjusting screw should be turned into the push-
rod a slight amount, or until the compensating port is
open. Failure to clear the compensating port in the
released position traps fluid in the hydraulic lines and.
wheel cylinders and causes brake drag when the fluid
warms up.

POWER BRAKE ASSEMBLY—INSTALL

1. Place power brake into position and install four
rear housing to dash attaching lock washers and nuts
from inside of car. Tighten nuts to 20-35 1b. ft. torque.

2. Attach clevis to brake pedal assembly and ad-
just to provide 313” to 334" from floor mat to bottom

of pedal pad. Secure clevis lock nut.

3. Adjust stop light switch if necessary to provide
34¢” of plunger extending from body.

4. Attach vacuum lines.
5. Attach hydraulic line.
6. Bleed brakes as necessary and fill fluid reservoir

to provide a distance of 1” from top of fluid to top of
filler hole.
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SYSTEM TESTS

1. VACUUM LEAK IN RELEASED POSITION

With transmission in Neutral or Park, and brake
released, stop engine and wait one minute. Apply
brake several times. Each application should provide
less and less pedal travel following normal depletion
of reserve vacuum. Number of applications on reserve
vacuum will depend on how hard pedal is pressed
and how far pedal moves. If vacuum assist is not pres-
ent, reservoir is plugged or an air leak is indicated.
Check external hose and vacuum check valve before
opening power unit.

2. UNIT OPERATION

After depleting reserve vacuum put light pressure
on pedal and start engine. If power system is func-
tioning properly pedal will fall away slightly.

3. VACUUM LEAK IN HOLDING POSITION

With transmission in Neutral or Park, stop engine
while holding a moderately heavy load steadily on

pedal. After one minute release and apply pedal sev-
eral times. If there is no vacuum assist during this
test but system was normal during test No. 1 above,
there is an air leak within the unit.

NOTE: Some units on this test will leak air inter-
nally if pedal load is light. This is a normal con-
dition.

4. HYDRAULIC LEAK

a. Depress brake pedal while engine is running,
maintaining constant pressure. If pedal falls notice-
ably in one minute, the hydraulic system is leaking,

b. If pedal has a spongy feel when applying the
brakes, air may be present in the hydraulic system.

Road test brakes by making a brake application
at about 40 MPH to determine if vehicle stops evenly
and quickly.

If system checks are satisfactory and the brake
pedal travels to within 1” of the floor-board, brake
shoes require adjustment or replacement.

TROUBLE DIAGNOSIS

The same types of brake trouble may be en-
countered with power brakes as with standard brakes.
Before checking power brake system for source of
trouble, refer to trouble diagnosis of standard brakes.
After these possible causes have been eliminated,
check for cause as outlined below.

HARD PEDAL

a. Vacuum failure due to:
1. Faulty vacuum check valve.

2. Vacuum hose or pipe collapsed, plugged,
kinked or disconnected.

3. Internal leaks in power brake unit.
b. Power brake unit trouble.
1. Vacuum
(a) Internal vacuum hose off or restricted.

(b) Vacuum leaks in unit caused by improper
assembly, missing parts, damaged parts
and foreign material.

2. Hydraulic
(a) Cups swollen by improper fluid.

(b) Compensating port not cleared by pri-
mary cup.

3. Mechanical

(a) Badly dented vacuum cylinder.

(b) Bound up pedal linkage.

(c) Improperly adjusted stop light switch.

(d) Galled valve plunger.

(e) Broken or missing springs.
GRABBY BRAKES (APPARENT
OFF-AND-ON CONDITION)

a. Faulty pedal linkage.
b. Dented vacuum cylinder.
c. Sticking valve plunger.

d. Defective vacuum check valve.
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GRABBY BRAKES (APPARENT OFF-AND-ON c. Hydraulic fluid leakage:
CONDITION) Continued 1. External:
e. Loose vacuum connections. (a) Defective filler cap, missing baffle, or

filler cap gasket.

(b) Cracked master cylinder casting.
PEDAL GOES TO FLOOR OR (c) Leaks at wheel cylinder, in pipes, hoses or
ALMOST TO FLOOR at connections.

a. Brake adjustment. 2. Internal:

(a) Defective secondary seal on master cyl-

b. Air in hydraulic system. inder piston.

1. Fluid reservoir empty (b) Faulty primary cup which causes pedal
to sink to the floor under constant load
2. Faulty master cylinder check valve. but does not empty reservoir.

SPECIAL TOOL

3-7723

Fig. 5-B-23 Bendix Power Brake—Special Tool
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GENERAL DESCRIPTION

The Delco-Moraine power brake unit can be iden-
tified by a grey colored master cylinder and a golden
colored vacuum cylinder having a bayonet type
fastened cover.

The power brake unit is a combined vacuum and
hydraulic unit for power braking and replaces the
conventional master brake cylinder. This brake has
an overall ratio of 2% to 1 (234" of pedal travel
moves the power piston 1”). This pedal ratio reduces
effort and provides easier brake applications. The
wheel brakes are the same, power or manual.

Pedal travel compared to the conventional braking
system is greatly reduced. Its height is approximately
7g inch above the accelerator pedal, permitting the
driver to shift his toe from one pedal to the other
without lifting his heel from the floor. Lighter pedal
pressures are also required for normal stops.

The power brake unit utilizes engine intake mani-
fold vacuum, and atmospheric pressure for its op-
eration. These units are self-contained, requiring no
additional rods or levers. Two external vacuum line
connections to this unit are necessary. One is a con-
nection to the carburetor, the other to the vacuum
reservoir. A hydraulic connection into the hydraulic
brake system is also required.

A vacuum check valve is connected between the
brake assembly and the engine intake manifold to
prevent loss of vacuum when manifold vacuum falls
below that in the power brake system.

SUBJECT PAGE
Master Cylinder—Remove. .. ........... 5A-25
Remove Power Brake Assembly.......... 5A-25
Disassemble Brake Assembly . ... ....... 5A-25
Disassemble Overall Brake Unit.......... 5A-25
Disassemble Rear Housing.............. 5A-26
Disassemble Power Piston.............. 5A-26
Disassemble Master Cylinder.............. 5A-27

Inspection—Cleaning. ... .................. 5A-27

Assemble Brake Assembly................. 5A-28

Assemble Master Cylinder Assembly......... 5A-32

Install Power Brake Assembly.............. 5A-34
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Trouble Diagnosis

In case of engine failure and consequent loss of
engine vacuum, several applications of the brakes are
possible by using vacuum retained in the vacuum
reservoir. In case of complete vacuum loss, brakes
can be applied in the conventional manner, although
more effort is required due to loss of power assist.

DESIGN

The Moraine power unit is composed of two main
sections, a vacuum power cylinder and a hydraulic
master cylinder.

The vacuum power cylinder contains the power
piston assembly which houses the control valve and
reaction mechanism, the power piston return spring
and the master cylinder piston which contacts the
primary cup in the hydraulic master cylinder. The
control valve is made up of the air valve and a float-
ing control valve assembly. The reaction mechanism
consists of a hydraulic piston reaction plate, three
levers and a valve reaction plate. On the outside of
the power cylinder housing is an air filter and a tube
for connection to the vacuum source. A push rod
which operates the air valve, projects out the end of
the power cylinder housing through a boot and at-
taches to the brake pedal with a clevis.

The master cylinder attaches to the vacuum
power cylinder (front housing). A rubber seal be-
tween these two units seals against atmospheric
pressure leaks. Secondary seals around the master
cylinder piston prevent hydraulic fluid in the master
cylinder from entering the vacuum area in the power
cylinder.
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Fig. 5-M-1

A fluid reservoir is cast integrally with the
master cylinder. Inside the master cylinder are the
conventional parts; a primary cup, check valve spring
and retainer, check valve, and check valve seat
washer.

PRINCIPLES OF OPERATION

RELEASE POSITION (SEE FIG. 5-M-1)

Atmospheric pressure exists on both sides of the
air filter (9), in the space (28) between the power
piston (10) and the rear housing, in the space (7),
between the floating control valve (12) and the air
valve (13) through holes to the power piston, around
the open annular seat on the air valve (13), and in

Release Position

the power piston passages (26) to the vacuum side
(between the power piston and master cylinder) of
the power piston at (23). The air valve (13) is held
away from the floating control valve (12) by the
combination and air valve springs (22) and (19). The
combination springs (22) hold the air valve reaction
plate (21) against the three reaction levers (6) and
forces the hydraulic master cylinder piston reaction
plate (20) against its stop and the three reaction
levers (6) against the pivot point of the power piston
(10). Thus, initial movement of the air valve does
not move the reaction mechanism. Under these condi-
tions the power piston is balanced by atmospheric
pressure on both sides and is held against the dia-
phragm stop buttons (24) by the power piston return
spring (5).
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Fig. 5-M-2  Applying

A coiled rubber hose is the vacuum exhaust
tube and connects the exhaust manifold assembly
(9) to the power piston inside the housing, where a
drilled passage communicates with an area around
an air valve chamber (11). At this point the vacuum
is stopped as the flat rubber face (1'2) of the floating
control valve is pressed against the annular seat of
the power piston (10) by the floating control valve
return spring (25).

In this position the compensating port (1) in the

hydraulic master cylinder is open to the reservoir
and fluid can flow freely in either direction between
the hydraulic cylinder and the fluid reservoir (3).

A residual pressure is maintained in the brake
lines by the check valve (14) and its spring (15).

APPLYING (SEE FIG. 5-M-2)

As the brake pedal is depressed, the push rod (29)
carries the air valve (13) forward until its annular
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seat contacts the flat rubber face (12) of the floating
control valve at which point the atmospheric pres-
sure is sealed off and cannot enter the space (23)
between the power piston and master cylinder. Fur-
ther movement carries the floating valve away from
the annular seat on the power piston (B) and opens
the space (23) to the vacuum source while the air
valve (13) remains closed due to annular contact of
the air valve on the rubber face of the floating con-
trol valve. Thus, as air is exhausted from space (23)
by the engine, atmospheric pressure on the air cham-
ber side (28) of the power piston starts moving the
piston toward the master cylinder; at the same time
it pushes the hydraulic master cylinder piston (4)
into the master cylinder.

As the master cylinder primary cup (16) passes
the compensating port (1), hydraulic pressure starts
to build up in the hydraulic system. The primary cup
prevents fluid from returning to the reservoir.
Secondary seals (18) around the hydraulic master
cylinder piston (4) prevent fluid from entering the
vacuum chamber. As this takes place hydraulic fluid
is forced through the holes in the check valve (14)
and into the hydraulic lines to the wheel cylinders
to apply the brakes. The pressure on the end of the
master cylinder piston causes the hydraulic master
cylinder piston reaction plate (20) to move away
from its stop and press against the reaction levers
(6). The levers in turn swing around their pivots (A)
and push the air valve reaction plate (21) back
against the rubber snubbers that are part of the
reaction diaphragm (27).

In this manner a fraction of the load on the
hydraulic master cylinder piston is transferred
through the air valve and the push rod to the brake
pedal and gives the operator a feel proportional to
the degree of brake application. Thus, part of the
load on the hydraulic master cylinder piston (4) is
supplied by the operator’s foot on the brake pedal,
the remainder being supplied by atmospheric pres-
sure on the air (atmospheric pressure) chamber side
(28) of the power piston.

HOLDING (SEE FIG. 5-M-3)

During application, hydraulic line pressure build-
up ceases when reaction force back through the unit
balances the load of the drivers foot. The power
piston (10) senses this point when it pulls ahead of
the air valve (13) just enough to reseat the floating
control valve (12) (at C and D) and seals off supply
vacuum. No further movement takes place until the
pedal load increases or decreases.

VACUUM FAILURE (SEE FIG. 5-M-3)

When the driver calls for more braking than the
available vacuum can supply, the air valve (13)
holds the vacuum passage (C) full open and bottoms
against the rubber snubber with hydraulic piston
(4). Just as when no vacuum is available, braking
beyond the point of vacuum runout is “manual” and
requires more than usual effort.

RELEASING (SEE FIG. 5-M-4)

As the force on the pedal is released, the com-
bination and air valve return spring (22) and (19)
and the three reaction levers (6) force the air valve
(13) away from its contact with the floating control
valve (12). The floating control valve contacts the
power piston (10), shutting off the vacuum to the
area between the power piston assembly and the
master cylinder space (23). The air valve being
away from the floating control valve (12) allows
atmospheric pressure to enter into the space (23).
Since both sides of the power piston are now open
to atmospheric pressure, the power piston return
spring (5) forces the piston back against the stop
(24).

As the power piston and hydraulic master cylin-
der piston move back, the fluid from the wheel
cylinders flows back into the hydraulic master cylin-
der by unseating the check valve (14) and into the
reservoir.

The fluid reservoir, cast integrally with the master
cylinder, supplies fluid to the space between primary
cup and secondary seal through a by-pass hole (2)
in the casting. When the brake pedal is released
quickly, fluid pressure, check valve spring (15) and
the power piston return spring (5) force the master
cylinder piston (4) to return immediately (to the
released position). If hydraulic fluid from the lines
cannot return as quickly as the master cylinder
piston, compensation is provided for by a flow of
fluid from the space between the primary cup and
secondary seals through the holes (17) in the master
cylinder piston. The excess fluid in the brake system
can flow back through the compensating port (1).

CHECKS AND ADJUSTMENTS ON CAR

1. Check for free operation of brake pedal. If bind-
ing exists, check pivot points for binding and lubri-
cate as required.

2. Check stop light switch for proper setting and
operation.
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Fig. 5-M-3 Holding Position

3. Check fluid level in hydraulic cylinder reservoir.
Fluid level should be 17 from top of filler plug
opening.

4. Check vacuum lines and connections between
carburetor, check valve, vacuum reserve tank and
vacuum power cylinder for possible vacuum leaks.

5. Check engine for good stall-free idle. Correct
as required.

6. Check condition of air cleaner element and
insert new element if necessary during overhaul of
brake assembly.

MINOR REPAIRS
BLEEDING BRAKES

Brakes should be bled in the same manner as
standard brakes.

STOP LIGHT SWITCH—REMOVE AND REPLACE
REMOVE
1. Disconnect wires from switch.

2. Remove nut which retains switch to bracket
and remove switch.
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REPLACE

1. Install first nut on switch assembly.

Fig. 5-M-4

2. Position switch in stop light switch bracket,

install second nut.

3. Connect wires to stop light switch.

Releasing

4. Ensure that brake pedal is retracted (out) to
its fully released position, and position switch so that
approximately 344” of the plunger extends from
the switch body.

5. Tighten lock nut to 15-40 1lb. in. torque.



DELCO-MORAINE POWER BRAKE

5A-25

CARBURETOR

|
BOWL AND BODY
ASSEMBLY ———

M.~

INTAKE MANIFOLD

STOP LITE
‘f SWITCH

YACUUM RESERVOIR

TO WHEEL
CYLINDERS

POWER BRAKE UNIT

STEERING COLUMN

Fig. 5-M-5 Simple Schematic of Power Brake System

OVERHAUL DELCO-MORAINE POWER BRAKE
REMOVE MASTER CYLINDER

Certain repair operations, such as replacement of
master cylinder internal parts, permits the master
cylinder to be removed by itself, leaving the power
cylinder and brackets in the car.

1. Remove hydraulic connection from master cyl-
inder, pump fluid from cylinder, and cover opening
and pipe end to exclude dust, dirt, etc.

2. Remove master cylinder attaching nuts and
lockwashers from master cylinder attaching studs.

3. Remove master cylinder from vacuum power
section so brake to master cylinder selective shims
are not damaged. Cover opening in power cylinder
to exclude dirt.

NOTE: If the brake to master cylinder selective
shims are damaged they must be replaced.

POWER BRAKE ASSEMBLY—REMOVE

1. Disconnect vacuum hoses from reservoir and
carburetor pipe at vacuum inlet manifold. Cover hose
and pipe openings to exclude dust, dirt, etc. (Fig.
5-M-5).

2. Disconnect pipe from master cylinder hydraulic
port and cover opening and pipe end to exclude dust.
dirt, etc.

Fig. 5-M-6 Delco-Moraine Brake Mounted in Vise

3. Remove clevis pin from brake pedal inside the
car.

4. Remove four (4) nuts and lock washers from
rear half housing inside the car and remove power
cylinder assembly.

5. Clean exterior of power brake assembly and
drain reservoir of hydraulic fluid.

DISASSEMBLE BRAKE ASSEMBLY
DISASSEMBLE OVER-ALL BRAKE UNIT

1. Put power brake unit in a vise, clamping on
sides of the master cylinder reservoir with push rod
up (Fig. 5-M-6).

2. Remove push rod clevis and clevis lock nut.
3. Remove push rod boot.

4. Using suitable wooden lever against mounting
studs rotate rear half housing counterclockwise to
unlock rear half housing from front housing.

NOTE: Housing is under 10 lb. spring load.

5. Using pliers, remove hose clamp and pull vac-
uum hose from fitting at power piston (Fig. 5-M-7).
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Fig. 5-M-7 Disconnecting Exhaust Hose

6. Remove power piston assembly by lifting
straight up slowly and lay it aside on a clean smooth
surface.

7. Remove power piston return spring.

8. Reposition master cylinder in vise and remove
four (4) nuts and lock washers from studs extending
through master cylinder assembly and remove front
half housing (Fig. 5-M-8).

DISASSEMBLE REAR HOUSING

1. If underhood area is dusty and on high mileage
units, remove exhaust manifold attaching screws from
rear half housing.

ROLLING DIAPHRAGM
SUPPORT PLATE

ROLLING DIAPHRAGM

POWER PISTON

HOUSING TO MASTER MASTER
CYLINDER SELECTIVE SPACER CYLINDER

FRONT HALF
HOUSING ASSEMBLY —____

5

HOUSING TO MASTER CYLINDER
LOCK WASHER AND NUT

POWER PISTON RETURN SPRING

POWER PISTON ASSEMBLY

Fig. 5-M-8 Power Brake Units—Exploded View

Fig. 5-M-9 Removing Rolling Diaphragm
Support Plate from Power Piston

2. Slide off exhaust hose clamp at rear half housing
and remove exhaust hose.

DISASSEMBLE POWER PISTON

CAUTION: Exercise exireme care in handling of
power piston diaphragm and all rubber surfaces
and metal parts in this assembly. The diaphragm
should be guarded against grease, oil and foreign
matter and must be protected from nicks or cuts
that might be caused by rough surfaces, damaged
tools, or dropping the piston.

1. Mount power piston in a vise so assembly
is held lightly by two diagonally opposite (of the
four) retaining screw bosses and so that master
cylinder piston is up.

2. Loosen the four (4) screws on the power piston
assembly. Remove screws just loosened (parts are
spring loaded). Lift the rolling diaphragm support
plate from the power piston assembly. Lay these
parts aside, on a clean smooth surface (Fig. 5-M-9).
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AIR VALVE AND
PUSH ROD ASSEMBLY ——>

REACTION
DIAPHRAGM
ASSEMBLY

-~ SECONDARY SEALS

.= MASTER CYLINDER PISTON

Fig. 5-M-10 Removing Push Rod Assembly

3. Remove the power piston diaphragm and seal
ring.

4. Remove three (3) reaction levers, air valve
reaction plate, floating control valve return spring,
combination spring, and air valve spring,

5. Remove air valve boot from groove in power
piston. Pull boot over end of rod.

6. Push the air valve and push rod assembly
through the power piston dislodging the floating con-
trol valve and reaction diaphragm assembly, (Fig.
5-M-10).

NOTE: The floating control valve assembly can
also be removed without removing the air valve
by prying up under one side of reaction diaphragm
retainer with a thin blade screwdriver.

7. Do not further disassemble the floating control
valve assembly unless it is necessary to replace dam-
aged or faulty parts.

8. Remove the reaction plate retaining ring from
the master cylinder piston with J-4880 pliers.

9. Remove the reaction plate from the master
cylinder piston and press master cylinder piston
through rolling diaphragm support plate.

LPOWER PISTON DIAPHRAGM
SUPPORT PLATE

Fig. 5-M-11 Removing Master Cylinder Piston

10. Remove master cylinder piston to rolling dia-
phragm support plate “O” ring from master cylinder
piston (Fig. 5-M-11).

11. Do not remove secondary seals from master
cylinder piston unless damaged or worn, but if neces-
sary to remove secondary seals from piston, use thin
blade screwdriver or awl to lift the seal out of groove
and over end of piston.

DISASSEMBLE MASTER CYLINDER

1. Remove master cylinder to front housing seal
from hub on master cylinder.

2. Remove primary cup, check valve spring and
retainer assembly, check valve, and check valve seat
washer (Fig. 5-M-13).

3. Do not further disassemble the return spring
assembly or the check valve assembly.

INSPECTION — CLEANING

Thoroughly wash all parts in alcohol and air dry.
Blow dust and cleaning fluid out of all internal pas-
sages. If inside of front housing is slightly scored or
scratched, clean with crocus cloth or fine emery cloth.
If scratches in front housing cannot be removed,
replace housing. '

CAUTION: It is important that all parts be placed
on a clean paper or cloth after being cleaned to
prevent the possibility of dirt being assembled
into unit or grease contacting any rubber parts.

POWER BRAKE ASSEMBLY

Inspect all parts for scoring, pitting, dents or nicks.
Small imperfections can be smoothed out with fine
emery cloth. Replace if badly nicked, scored or other-
wise damaged.
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1. Power Piston Return Spring 10. Power Piston Diaphragm 18. Floating Control Valve
2. Secondary Seal 11. Reaction Levers 19. Combination Reaction and Air
3. Master Cylinder Piston 12. Air Valve Reaction Plate Valve Return Spring
4. Bumper 13. Floating Control Valve 20. Air Valve Spring
5. "O" Ring Return Spring 21. Air Valve—Push Rod Assembly
6. Screw and Lockwasher 1/4-20 x 1/2  14. Floating Control Valve 22. Seal Ring
7. Rolling Diaphragm Support Plate Spring Retainer 23. ExhaustHose
8. Hydraulic Master Cylinder 15. Reaction Diaphragm Retainer 24. Exhaust Hose Clamp

Reaction Plate 16. Valve Reaction Diaphragm 25. Power Piston
9. Snap Ring 17. Reaction Diaphragm Support Plate  26. Air Valve Boot

Fig. 5-M-12  Power Piston Assembly—Exploded View

MASTER CYLINDER ASSEMBLY

Inspect bore from the open end. The bore should
be free from scores, deep scratches and corrosion, If
it appears that corrosive brake fluid has damaged
the bore, replace damaged parts and flush out entire
brake system including wheel cylinders.

FILLER CAP
ASSEMBLY

SPRING AND
RETAINER
ASSEMBLY

i
&

PRIMARY
cup

i i Qefj’fé :
MASTER f& Wi

VALVE
D
CYLINDER CHECK

WASHER  VALVE

Fig. 5-M-13 Master Cylinder—Exploded View

The sealing surfaces should be clean and smooth.
Check for cracks and damaged threads. Be sure that
the by-pass and compensating ports to the master
cylinder are not restricted.

Check for distortion of all springs and deteriora-
tion of all rubber parts. Any evidence of soft or
swollen rubber parts indicates contaminated brake
fluid requiring flushing of the entire brake system
and replacement of wheel cylinder cups, as well as all
rubber parts in master cylinder.

AIR FILTER

Replace air filter element if dirty.

ASSEMBLE BRAKE ASSEMBLY
ASSEMBLE REAR HOUSING

1. Place air filter element and exhaust manifold
assembly in position on the rear housing. Install
exhaust hose and clamp to exhaust manifold, so hose
is parallel with surface of rear housing.
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1. Exhaust Hose Clamp 17. Reaction Diaphragm Retainer 29. Master Cylinder Piston
2. Exhaust Manifold Screws 18. Floating Control Valve Spring 30. Secondary Seal
3. Exhaust Manifold Assembly Retainer 31. Secondary Seal
4. Rear Half Housing 19. Floating Control Valve Return 32. Power Piston Return Spring
5. Air Filter Element Spring 33. Front Half Housing Assembly
6. Exhaust Hose 20. Air Valve Reaction Plate 34. Filler Cap Gasket
7. Exhaust Hose Clamp 21. Reaction Levers 35. Filler Cap
8. Air Valve Boot 22. Power Piston Rolling Diaphragm 36. Master Cylinder to Front
9. Power Piston 23. Reaction Plate Retaining Ring Housing Gasket
10. Power Piston Seal Ring 24. Hydraulic Master Cylinder 37. Primary Cup
11. Push Rod—Air Valve Assembly Reaction Plate 38. Check Valve Spring and
12. Air Valve Spring 25. Rolling Diaphragm Support Plate Retainer Assembly
13. Combination Reaction and Air Valve 26. Power Piston Attaching Screws 39. Check Valve Assembly
Return Spring 27. Master Cylinder Piston fo Rolling 40. Check Valve Seat Washer

14. Floating Control Yalve

Diaphragm Support Plate *“O'' Ring  41. Master Cylinder Housing

15. Reaction Diaphragm Support Plate 28. Push Rod—Air Valve Assembly 42. Front Housing to Master Cylinder

16. Reaction Diaphragm Bumper

Attaching Nuts and Lock Washers

Fig. 5-M-14 Delco-Moraine Power Brake Assembly—Exploded View

2. Install exhaust manifold to rear housing screws.

3. Install push rod boot.

ASSEMBLE POWER PISTON (FIG. 5-M-15)

1. Mount power piston in vise with hub end down,
lightly holding piston by two of the four screw bosses.

2. Insert air valve and push rod assembly into
power piston with threaded end of push rod down.

3. Place reaction diaphragm support plate over
the floating control valve.

4. Lubricate outside of metal spool of floating
control valve with silicone grease and install into
reaction diaphragm as shown in Fig. 5-M-16. Silicone
is recommended because it is not injurious to rubber,
doesn’t dry out, and maintains its body at extreme

temperatures.

5. Insert reaction diaphragm retainer under lip of
reaction diaphragm. Place the floating control valve
spring retainer over the reaction diaphragm so that
the six small rubber bumpers are properly positioned

in the spring retainer.
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1. Power Piston Return Spring 10. Power Piston Diaphragm 18. Floating Control Valve

2. Secondary Seal 11. Reaction Levers 19. Combination Reaction and

3. Master Cylinder Piston 12. Air Yalve Reaction Plate Air Valve Return Spring

4, Bumper ’ ) 13. Floating Control Valve 20. Air Valve Spring

5. "O’ Ring Return Spring 21. AirValve-Push Rod Assembly

6. Screw and Lockwasher (1/4-20 x 1/2) 14. Floating Control Valve 22. SealRing

7. Rolling Diaphragm Support Plate Spring Retainer 23. Exhaust Hose

8. Hydraulic Master Cylinder 15. Reaction Diaphragm Retainer 24. Exhaust Hose Clamp
Reaction Plate 16. Valve Reaction Diaphragm 25. Power Piston

9. Snap Ring 17. Reaction Diaphragm Support Plate  26. Air Valve Boot

Fig. 5-M-15

6. Wipe film of silicone grease on outside diameter
of reaction diaphragm as a seal. Place the floating
control valve and reaction diaphragm assembly over
the air valve portion of the air valve and push rod
assembly so that the rubber face of the control valve
rests on the annular seat of the power piston. Press

FLOATING CONTROL VALVE
REACTION DIAPHRAGM SUPPORT PLATE

REACTION DIAPHRAGM

REACTION DIAPHRAGM RETAINER

FLOATING CONTROL VALVE SPRING RETAINER

Fig. 5-M-16 Reaction Diaphragm and Related Parts

Power Brake Piston Assembly—Exploded View

the outer edge of the reaction diaphragm into position
in the power piston.

NOTE: Take care that the reaction diaphragm is
not distorted as the assembly is placed into the
power piston,

7. Lubricate the % 4” and 23(,” diameters of the
air valve with sjlicone grease (Fig. 5-M-17).

8. Lubricate and place the combination spring over
the air valve and inside the floating control valve
spring retainer to seat on the air valve.

SILICONE - LUBRICANT

Fig. 5-M-17 Lubricant on Air Valve Assembly
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Fig. 5-M-18 Spring Located on End of
Air Valve Assembly

9. Install the floating control valve return spring
over the air valve to seat on the flange of the floating
control valve spring retainer.

10. Position the air valve reaction plate over the
air valve with the dished side down.

11. Lubricate the three reaction levers with sili-
cone grease and install the reaction levers in the
power piston, Rest the small ends of the levers on
the air valve reaction plate.

12. Lubricate and install air valve spring on end of
air valve.

13. Insert the power piston seal ring into the inner
groove on the flat surface of the power piston face.

14. If master cylinder piston secondary seals were
removed, the lips of the seals must face the small
holes in the end of the master cylinder piston when
reinstalled.

15. Install new master cylinder piston to rolling
diaphragm support plate “O” ring on master cylinder
piston and lubricate this “O” ring with silicone grease.

16. Insert master cylinder piston into the rolling
diaphragm support plate from flange side.

17. Position reaction plate with raised rim away
from the rolling diaphragm support plate over the
master cylinder piston and secure with reaction plate
retaining ring, using J-4880.

Fig. 5-M-19 Installing Rolling Diaphragm with
Aid of Tool

18. Pull skirt of the power piston rolling diaphragm
over the rolling diaphragm support plate,

19. Depress air valve reaction plate against spring
load, holding it down with a hook up through one of
the kidney shaped air passages in the power piston.
(See Figs. 5-M-18 and 5-M-19).

20. Pilot the master cylinder piston and diaphragm
support plate with diaphragm installed, over the end
of the air valve. Align vacuum port in the support
plate with the passage in the power piston.

21. Retain support plate to within 1{4” of power
pistons with two of the four screws before releasing
and removing hooks,

22. Check proper installation of rolling diaphragm
by shifting its position around support plate.

23. Install two remaining support plate screws and
tighten all four to 5-7 1b. ft. torque.

24. Remove power piston assembly from vise and
install air valve boot.
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FILLER CAP
ASSEMBLY

SPRING AND
RETAINER
ASSEMBLY

PRIMARY

/.\g |
£

MASTER
CYLINDER ~ YALVE
BODY SEAT CHECK

WASHER  VALVE

Fig. 5-M-20 Master Cylinder—Exploded View

25. If exhaust hose was removed, slip the exhaust
hose securely on the boss so that it is parallel to
power piston. Attach clamp so one ear is against
power piston, to insure clearance with rear half
housing.

ASSEMBLE MASTER CYLINDER
(FIG. 5-M-20}

1. Replace check valve seat washer.

2. Press check valve into open end of spring and
retainer assembly and position in the bore with the
check valve against the check valve seat washer.

3. Dip the primary cup into clean brake fluid and
press into bore with lips over retainer.

4. Install master cylinder to front housing seal in
groove on master cylinder body. Lubricate outer edge
of seal with silicone grease,

5. Install filler cap and gasket.

COMPLETE ASSEMBLY OF POWER BRAKE UNIT

1. Place master cylinder in a vise with filler plug
end up.

2. Place housing to master cylinder shims (if any)
on master cylinder and install front half housing.
Secure with nuts and lock washers using 15-30 1b. ft.
torque.

3. Reposition master cylinder in vise with open
end of front half housing up.

4. Place the power piston return spring over the
flange in the center of the front housing.

Fig. 5-M-21  Connecting Exhaust Hose

5. Guide master cylinder piston through the return
spring into the master cylinder bore making sure the
piston contacts the back of the primary cup.

6. Attach exhaust hose to exhaust tube manifold
(Fig. 5-M-21) so at least 38” of the hose is on the
manifold.

7. Insert push rod through the boot on the rear
housing.

8. Install rolling diaphragm as follows:
a. Lubricate bead of diaphragm with silicone grease.

b. Start rolling diaphragm into front housing
aligned to permit exhaust hose to clear both housing
and piston when rear housing is installed.

c. Rest rear housing on front housing.

d. Plug one side of the exhaust manifold assembly
and apply a vacuum source to the other side of the
exhaust manifold assembly.

e. Push down on push rod to permit the area under
the rolling diaphragm to be evacuated and allow
atmospheric pressure to force the rolling diaphragm
into place.

NOTE: If a vacuum source is not available, then
proceed with Step 9.

9. The outer bead of the rolling diaphragm will
be properly seated as shown in Fig, 5-M-22 against
the front housing while pressing the rear housing
down squarely.
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POWER PISTON

FRONT HOUSING/ REAR HOUSING

POWER PISTON
ROLLING DIAPHRAGM

Fig. 5-M-22 Rolling Diaphragm Properly Installed

10. Press the rear housing down aligning the lock-
ing lugs. If the rolling diaphragm fails to enter the
front housing properly, rotate the rear housing very
slightly back and forth while pressing down and
guiding the housing to the locking lugs.

11. Rotate the rear housing (with a suitable
wooden lever) clockwise to secure the rear housing
to the front housing (Fig. 5-M-23). After the rear
housing is rotated to the lock position the exhaust
manifold assembly should be in line with the master
cylinder filler cap.

NOTE: It is important that the bead of the dia-
phragm is maintained in the recess of the front
housing all the way around. This bead must not be
pinched into the slots as the diaphragm is returned
to the locked position nor pushed ahead of the
rear housing.

12. Operation of unit must be checked full stroke
of the piston with vacuum to insure proper position-
ing of diaphragm. Proper functioning of the vacuum
system should also be observed.

NOTE: Manual operation without vacuum may
damage a rolling diaphragm not correctly installed.

13. If unit is filled with hydraulic fluid and bled on
the bench, it may not be necessary to bleed the hy-
draulic system on the car.

NOTE: When bleeding the master cylinder on the
bench, point front end of cylinder down slightly to
allow air to escape through compensating port.

14. Install push rod clevis lock nut end clevis to
approximately same position as removed. Leave clevis
lock nut loose.

Vole)

Fig. 5-M-23

Locking Brake Rear Housing

MASTER CYLINDER PISTON ADJUSTMENT

The following gaging operation is necessary when-
ever any structural parts such as the rear housing,
master cylinder piston, front housing, diaphragm
support plate, etc, have been replaced with new
parts. It is also necessary to gage when the exact
number of shims removed at disassembly is not
known,

GAGE METHOD

1. Place the master cylinder in a vise or fixture
with the master cylinder filler plug up. Remove the
nuts and lockwashers.

2. Remove the front housing from the master
cylinder. Do not remove the shims from the studs.
Be sure no parts are displaced from the bore of the
master cylinder.

3. Place master cylinder piston gage J-8531 over
the master cylinder piston, and the four housing
studs, so that it seats on the housing or shims (Fig
5-M-24).

If the end of the gage and the end of the piston
are flush, no additional shimming will be necessary.
In cases where the piston end holds the gage above

MASTER CYLINDER PISTON

Fig. 5-M-24 Checking Master Cylinder Piston Adjustment
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the shims or housing, more shims must be added until
the end of the gage and the end of the piston are as
close to flush as possible. (The total number of shims
is never to exceed 5). The piston end should never be
more than one shim thickness lower than the end of
the gage. If this situation exists, disassemble the power
booster and check all parts for deformation and care-
fully reassemble.

AIR METHOD

(Works best when reservoir is empty of fluid.)

When no gage is available, it is possible to check
the correct number of shims by the following method:

1. Tighten the master cylinder nuts to 15-30 1b. ft.
torque.

2. Remove the master cylinder filler cap.

3. With the brake released, force air into the hy-
draulic outlet of the master cylinder.

A. If air passes freely through the compensating
port, which is the smaller of the two holes in
the bottom of the master cylinder reservoir,
the number of shims is considered satisfactory.

B. If the air does not flow through the port, the
master cylinder must be removed and shims
added until it does flow freely. Torque the
master cylinder nuts to 15-30 1b, ft.

When the correct number of shims is in position,
the master cylinder is assembled to the housing.
Care must be taken when inserting the master cyl-
inder piston into the bore. The master cylinder pis-
ton cup must be in a position so that the master
cylinder piston will rest on the flat side of the mas-
ter cylinder piston cup. When the master cylinder is
in position on the studs, the four nuts and lockwashers
should be installed and torqued to 15-30 Ib. ft.

INSTALL POWER BRAKE ASSEMBLY

1. Place power brake into position and install four
rear housing to dash attaching lock washers and nuts
from inside of car. Tighten nuts to 20-35 1b. ft. torque.

2. Attach clevis to brake pedal assembly and ad-
just to provide 3l3” to 334" from floor mat to
bottom of pedal pad. Secure clevis lock nut.

3. Adjust stoplight switch as necessary to provide
34¢” of plunger extending from body.

4, Attach vacuum lines.

5. Attach hydraulic line,

6. Bleed brakes as necessary and fill fluid reservoir
to provide a distance of 1” from top of fluid to top of
filler hole.

SYSTEM TEST
VACUUM LEAK

1. Vacuum Leak in Released Position

With transmission in Neutral or Park, and brake
released, stop engine and wait one minute. Apply
brake several times. Each application should provide
less and less pedal travel following normal depletion
of reserve vacuum. Number of applications on reserve
vacuum will depend on how hard pedal is pressed
and how far pedal moves. If vacuum assist is not
present, reservoir is plugged or an air leak is indi-
cated. Check external hose and vacuum check valve
before opening power unit.

2. Unit Operation

After depleting reserve vacuum put light pressure
on pedal and start engine. If power system is func-
tioning properly pedal will fall away slightly.

3. Vacuum Leak in Holding Position

With transmission in Neutral or Park stop engine
while holding a moderately heavy load steadily on
pedal. After one minute release and apply pedal
several times, if there is no vacuum assist during this
test but system was normal during test No. 1 above,
there is an air leak within the unit.

NOTE: Some units on this test will leak air inter-
nally if pedal load is light. This is a normal condi-
tion.

HYDRAULIC LEAK

a. Depress brake pedal maintaining constant pres-
sure. If pedal falls noticeably in one minute, the
hydraulic system is leaking,

b. If pedal has a spongy feel when applying the
brakes, air may be present in the hydraulic
system.

Road test brakes by making a brake application at
about 40 mph to determine if vehicle stops evenly
and quickly.

If system checks are satisfactory and the brake
pedal travels to within 1” of the floor-board, brake
shoes require adjustment or replacement.



DELCO-MORAINE POWER BRAKE 5A-35

TROUBLE DIAGNOSIS

The same types of brake trouble may be en- GRABBY BRAKES (APPARENT
countered with power brakes as with standard brakes. OFF-AND-ON CONDITION)
Before checking power brake system for source of
trouble, refer to trouble diagnosis of standard brakes.
After these possible causes have been eliminated, b. Dented front housing.

check for cause as outlined below. c. Sticking air valve.

a. Faulty pedal linkage.

d. Air valve return spring rubbing air valve,
HARD PEDAL e. Defective vacuum check valve.
a. Vacuum failure due to: f. Loose vacuum connections.

1. Faulty vacuum check valve. g. Incorrect assembly of reaction levers or springs.

9. ViEtne Hyee on b EellEpsed, plamsea. h. Reaction levers and plates not lubricated.

kihked o di el
ot PEDAL GOES TO FLOOR OR ALMOST TO

3. Internal leaks in power brake unit. FLOOR
b. Power brake unit trouble. a. Brake adjustment.
1. Vacuum b. Air in hydraulic system.
(a) Internal vacuum hose off or restricted. 1. Fluid reservoir empty.

(b) Vacuum leaks in unit caused by im- 2. Faulty master cylinder check valve.

proper assembly, missing parts, damaged parts c. Hydraulic fluid leakage:
and foreign material. 1. External:
2. Hydraulic (a) Defective filler cap, missing baffle, or

(a) Cups swollen by improper fluid. filler cap gasket.

. (b) Cracked master cylinder casting.
(b) Compensating port not cleared by

primary cup. (c¢) Leaks at wheel cylinder, in pipes, hoses

or at connections.

3. Mechanical
2. Internal:

(4) Bauly dented front fiousing (a) Defective secondary seals on master cyl-

(b) Bound up pedal linkage, inder piston.

d. Faulty primary cup which causes pedal to sink
to the floor under constant load, but does not

(d) Broken or missing springs. empty reservoir.

(c) Improperly adjusted stop light switch.
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01A s/m | Std.- 23 X X X X X
O1A* s/m | Std.- 26 X X X X X X
028 SfM Std. - 28 Spl. Equip. - 26 X X X % X X X
o2p** S/M Std. - 27 Spl. Equip. - 23 X X X X X X
pas s/Mm | Spl. Equip. - 23-24 Std. Pol, & Taxi 4 X X X X X X
048 s/M | Std.-2840-2890,5pl.Equip.27-28 X % X X X % X |x
O5A s/m | Export-23 % X X b
05A% SfM Export - 26 X X X X X
06B s/M | Spl. Police—5td. - 29 X X X b4 x| x X [ x[x
oas S/M | 425A - 23-26-27-28-29 X X X x| x| x| x X% x X | x|x
108 S/M | Spl. Equip. - 23-26.27-28-29 x X x| x X|x|x |x
118 S/M | 425A - 23-26.27-28.-29 X X e x| x| x| x x| x| x XX |x [x
15H IGHIM S5td. - 23 X X X X| X X
16K 10 Hf/M | Spl. Equip. - 23 X X Xl X X
16KJ | 10H/M | Std.- 29 X x| X X
17H 10 HfM Air Cond, - 23 X X X X| X X
18K 10 H/M | Air Cond. - 23-29 X X X X| X X
20L 10 H/M | 425E - 23-29 X X
21L 10 H/M | 425E - Air Cond. - 23-29 X X
23H 10 H/M | Export - 23.29 X| x X
25) 10 H/M | 425A - 23.29 X X X|x|x x| x| x X
27J 10 H/M | Spl Equip. - 23-29 X x| x X
28) 10 H/M | 425A - 23.29 X X X X|x| x X|X| X X X
35M | 315 HfM | 5td. - 26 Taxi & Police X X X Xl X X r
34P 315 HiM | Std. - 27-28; Spl. Equip. - 26 X X X x| X %
37M | 315 H/M | Air Cond, - 26 Taxi & Police X X X x| x X
38P | 315 H/M | Air Cond. - 26-27-28 X X Xl x X
9N 315 H,"'M 5pl. Police X X X X XX
40R | 315 H/M | 425E- -26-27-28 & Taxl X X X X X
41R | 315 H/M | 425E - Air Cond. 26-27-28 & Taxi X X X X X
A4M 315 H/M | Exporl - 26 x| X X b 4 X
45F | 315 H/M | Export - 27-28 X % X X X
47N 315 H/M | 425A - 26-27-28 X X X X% X| X X% X X
49N 315 H/M | Spl. Equip. - 26-27-28 X X X X| X X
50N | 315 H/M| 425A - 26-27-28 X X X X | x| xlx x| x| x X

Fig. 6-1

Engine Ildentification Chart
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GENERAL DESCRIPTION

Pontiac’s 425 V8 engine is used in all models, Dis-
placement is 389 cubic inches provided by 414," bore
and 334" stroke. Three compression ratios are avail-
able. A 10.75:1 ratio is available on special order, a
10.25:1 is standard on Hydra-Matic equipped models
and an 8:6:1 ratio is standard on synchro-mesh models.

Thirty-five different engine combinations are avail-
able; these combinations and the major components
of each are shown in Fig. 6-1.

Engine identification is facilitated by a letter-num-
ber code stamped below the production engine
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number. By referring to Fig. 6-1 and using the identi-
fication letters, major engine components can be de-
termined.

The economy engine on Hydra-Matic equipped cars
can also be identified by an “E" stamped on the
snorkel of the carburetor air cleaner.

The engine (Fig. 6-2) features completely ma-
chined combustion chambers, overhead valves, ball
pivot rocker arm construction, harmonic balancer,
hydraulic lifters, alumuinum pistons, straight valve
guides, superior crankcase ventilation and lubrication
systems, and large displacement combined with high
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Fig. 6-2 Transverse Cross Section of Engine
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compression ratio for utmost performance and econ-

omy.

Detailed descriptions of cooling, crankcase ventila-
tion, and the lubrication system are given in EN-
GINE COOLING AND LUBRICATION. Mechani-
cal details, such as valves, rocker arms, hydraulic
valve lifters, etc. are described on the following pages.

Detailed mechanical specifications begin on page
6-55.

CYLINDER BLOCK

The cylinder block has two banks of four cylinders
each, cast at 90" to each other, Left bank cylinders
are numbered 1-3-5-7 and right bank cylinders are
numbered 2-4-6-8.

The left bank is set slightly behind the right bank.
This provides room for mounting the fuel pump in
front of the engine on the left side where it receives
direct cooling from the fan (Fig. 6-3). Also,it permits
a shorter fuel line. Both these factors minimize the
possibility of vapor lock. This arrangement of cylin-
ders also provides for mounting the generator on the

right side. This location is advantageous since it places
the most severe turn in the belt on the slack, or lowest
tension side, of the belt,

All main bearing caps are doweled to the cylinder
block to insure accurate alignment and facilitate
assembly.

Engines which are expected to be used for pro-
tracted high torque operation have four attaching
bolts in the three center main bearing caps as com-
pared to two bolts per cap in other engines. Fig. 6-4
shows the four bolt cap installation,

Cylinders are completely encircled by water jack-
ets. For details of the engine cooling system see
ENGINE COOLING AND LUBRICATION.

CYLINDER HEADS

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

The same head is used on 8.6:1 and 10.25:1 com-
pression ratio engines. A special higher compression
head is used on the 10.75:1 engine.
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Fig. 6-3

Full Front View of Engine
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Fig. 6-4 Four Bolt Bearing Cap Installation

Valve seats are completely surrounded by water
and each head has an oil gallery which feeds oil to
the rocker arm studs to provide lubrication of the
upper valve train parts.

Cylinder head casting date is located at the right
front corner of the right head and the left rear corner
of the left head.

CRANKSHAFT AND BEARINGS

The crankshaft is cast pearlitic malleable iron and
is supported by five main bearings. The rear main
bearing shells have two oil grooves (Fig. 6-5). The
rear oil groove has three oil drain holes evenly spaced.
The front four upper and lower shells are not inter-
changeable, due to omission of oil groove in lower
half. Torsional vibration is dampened by the har-
monic balancer mounted on the front end of the
crankshaft,

The rear main bearing is sealed by a packing seated
in a chamfered groove in the block and bearing cap
(Fig. 6-5). A slinger on the crankshaft in front of the
seal and the drain groove in the rear main bearing
prevent an excess of oil from getting to the seal.

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

CAMSHAFT AND DRIVE

Four different camshafts are used. The engine chart
(Fig. 6-1) shows the application of each. Camshafts
can be identified by a digit stamped on the front end
of the shaft. Correct identification is as follows:

OlL SLINGER
GROOVE

7

SEAL GROOVE

OIL DRAIN
GROOVE

SLOTS

Fig. 6-5 Rear Main Bearing Cap

0=425E and Roto Hydra-Matic Camshaft
1 =8ynchro-Mesh Camshaft

4=8uper Hydra-Matic Camshaft
6—425A Camshaft

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

A 73" wide, 60 link timing chain is used to drive
the camshaft. The 42 tooth camshaft drive sprocket
is made from cyanide hardened, cast alloy iron, while
the 21 tooth crankshaft sprocket is made from case
hardened steel.

PISTONS AND CONNECTING RODS

The pistons are aluminum alloy, tin plated, with
steel struts to control expansion and give added
strength, Pistons are cam ground so that the diameter
across the thrust face is larger than the diameter
fore and aft of the engine, The steel struts give assur-
ance that the piston will expand front to rear and that
the thrust diameter will not change. Two compression
rings and one oil control ring are used, all of which
are located above the piston pin.

The pistons used in the 10.25:1 and 10.75:1 com-
pression ratio engines are flat on top as shown in
Fig, 6-6. Pistons used in the 8.6:1 compression ratio
engine are dished as shown in the illustration and also
have an “L” cast on the back side. Dishing provides
the larger combustion chamber volume required for
the lower compression ratio.
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VALVE CLEARAMNCE RELIEF

10.25:1 AND 10.75:] 8.6:1
COMPRESSION RATIO COMPRESSION RATIO

Fig. 6-6 Standard and High Compression Pistons

The high compression piston has a relief machined
into the head of the piston for valve clearance.

Piston pins are offset 144" toward thrust side (right
hand side) to provide a gradual change in thrust
pressure against the cylinder wall as the piston
travels its path (Fig. 6-7). This feature provides
quieter engine operation. Pins are hardened steel and
have a floating fit in the pistons. They are retained
in the connecting rods by a press fit.

I-beam forged connecting rods are used. A lubri-
cation groove between the connecting rod and cap
directs a jet of oil onto the opposite cylinder wall to
lubricate the piston and rings and to provide splash
for lubricating the piston pins.

CENTER LINE CENTER LINE  CENTER LINE CEMTER LINE
OF PISTOM PN OF PISTQM OF PISTOM PIN /O‘F PISTOM
 { l— &

Vig"' —f

LEFT BANK RIGHT BANK

Fig. 6-7 Connecting Rod and Piston Assembly

Fig. 6-8 Fixed Setting Rocker Arm Valve Train

VALVE TRAIN

A very simple ball pivot type valve train is used
(Fig. 6-8). Motion is transmitted from the camshaft
through the hydraulic lifter and push rod to the
rocker arm. The rocker arm pivots on its ball and
transmits the camshaft motion to the valve. The
rocker arm ball is retained by a nut which locks
against a chamfer on the stud.

The maximum in durability is assured by the use
of cyanide-hardened stamped steel rocker arms. In
addition all friction points to the valve train are posi-
tively lubricated.

The cylinder head has straight valve guides cast
integral (Fig. 6-9). External shiglds are used on both

VALVE GUIDES
CAST INTEGRAL
WITH CYLINDER
HEAD

Fig. 6-9 Cross Section View of Intake Valve Gyide
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intake and exhaust valves to reduce the amount of oil
splashed against stems. Valve stem seals are used on
exhaust as well as intake valves to prevent oil from
entering the valve guides,

Inner and outer valve springs are used on all
engines except the standard synchro-mesh transmis-
sion which uses a single valve spring.

HYDRAULIC VALVE LIFTERS

Hydraulic lifters are used to keep all parts of the
valve train in constant contact. In other words each
lifter is an automatic adjuster maintaining zero lash
under all conditions. This insures precision valve tim-
ing and silent operation, increases valve life, and
eliminates the need for tappet adjustment.

The hydraulic lifter assembly (Fig. 6-10) includes:
the cast iron body which rides in the cylinder block
boss, the plunger, push rod seat, plunger spring, ball
check valve, ball check valve retainer, and retainer
ring.

The hydraulic valve lifter functions as follows:
When the lifter is riding on the low point of the cam,
the plunger spring keeps the plunger and push rod
seat in contact with the push rod.

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

RETAINER
RING

LIFTER —
BODY ;

BALL CHECK
—— VALVE

| BALL CHECK
VALVE
RETAINER

PLUNGER
SPRING

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

During operation a small amount of oil leaks out
of the lifter between the plunger and body. A con-
trolled amount of leakage is important to provide
continuous adjustment of the plunger position within
the lifter. This leakage is called “leak down” and
must be within certain limits to provide correct op-
eration (see page 6-16).

Oil is supplied to the lifter by the cylinder block oil
gallery to replace that lost through leak down. The
annular groove around the outside of the lifter body
indexes with the passage drilled from the gallery to
the lifter boss. Oil then enters the lifter from this
groove and passes into the plunger cavity. From the
plunger cavity, oil under pressure is also fed up the
push rod to lubricate the friction area between the
upper end of the push rod and the rocker arm.

FUEL DISTRIBUTION SYSTEM

The intake manifold is designed to provide fuel
passages which are short and practically equal in
length, With the two barrel carburetor each throat
of the carburetor feeds four cylinders as shown in Fig.
6-11. The intake manifold used with the four barrel
carburetor is fundamentally the same as with two
barrel but has four openings to index with the carbu-
retor throats. With the four barrel carburetor the two
throats on the right side feed four cylinders and the
two throats on the left side feed four cylinders (Fig.
6-12).

On tri-power eguipped units, distribution is the
same as two barre]l with extra fuel fed to each group

Fig. 6-10 Sectional View of Valve Lifter Assembly

Fig. 6-11 Intake Manifold—Two Barrel Carburetor
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Fig. 6-12 Intake Manifold—Four Barrel Carburetor

of 4 cylinders from the end carburetors on demand
(Fig. 6-13).

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

EXHAUST SYSTEM

Two cast iron exhaust manifolds are used, one for
each bank of cylinders. Exhaust gases from the left
manifold pass through a crossover pipe which passes
beneath the engine to the right side. At this point the
exhaust pipe from the right manifold joins the cross-
over pipe and gases are carried rearward to the muf-
fler and tailpipe. A thermostatically controlled valve
in the outlet of the right manifold blocks the passage
of exhaust out of this manifold when the engine is
cold. Exhaust from the cylinders on the right bank
will then pass through the intake manifold exhaust
crossover passage and out the left cylinder head and
exhaust manifold.

In passing through the crossover passage, the hot
gases serve to heat the intake manifold stove,

COMBUSTION CHAMBERS

Combustion chambers are completely machined to
insure accurate volume control and uniform shape
for all eylinders, Spark plugs are located near intake
valves for maximum power and to properly fire eco-
nomically lean mixtures.

The contoured wedge shape of the combustion
chamber (Fig. 6-14) minimizes the possibility of det-

Fig. 6-13 Intake Manifold—Tri-Power Carburetor

onation, facilitates breathing and provides swirling
turbulence for smooth, complete combustion,

Intake valves are large and have 30° seat angles
to further provide easy breathing for high combus-
tion efficiency. Exhaust valve seat angle is 45°,

SERIAL NUMBERS

The manufacturers mator vehicle identification
number is located on a machined pad on the front
of the right-hand bank of the block.

The production engine number will also be found
in the same area (Fig. 6-15). This number is used
for production control purposes during manufacture.
The production engine number should be included
on AFAs or PI Reports concerning the engine.

PERIODIC SERVICE

There are no periodic services required on the
mechanical portions of the engine. Periodic services
connected with the engine consist of tune-up, lubri-

CONTOURED
CoMBUSTION
CHAMRBER

Fig. 6-14 Cylinder Head Viewed from Bottom
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Fig. 6-15 Engine Serial Number Location

cation, replacing oil filter, fuel filter, ete. Procedures
and recommendations for these services will be found
in appropriate sections of this book.

ADJUSTMENTS ON CAR
ADJUST DRIVE BELTS

Engine fan and accessary drive belts may be ad-
justed either by the deflection method or by use of
the Borroughs Belt Tension gauge. Page 6A-12 gives
the correct specifications for both methods.

ADJUST IGNITION TIMING
See ELECTRICAL SECTION.

ADJUST CARBURETOR
See ENGINE FUEL SECTION.

GENERAL INFORMATION ON
ENGINE SERVICE

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

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

When lifters are removed for any reason, they
should immediately be placed in order in valve lifter
storage box J-5763 (Fig. 6-16). This is important for
two reasons, First, it is the easiest way to keep lifters
clean. Second, lifters should always be replaced in the
same bosses from which they were removed.

Valves, valve lifters, push rods, rocker arms, rocker
arm balls, and rocker arm ball nuts should always be
kept in sets and returned to their original positions.
These parts will tend to mate as the engine operates
and will provide more satisfactory operation when
kept together. By storing lifters in storage box J-5763
and valves, push rods, rocker arms, balls and nuts in
holding stand J-5709 (Fig, 6-17) whenever they are
removed, they e¢an easily be kept in sets for identifi-

Fig. 6-16 Valve Lifter Storage Box J-5763

Fig. 6-17 Valve and Valve Train Holding Stand J-5709
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cation during assembly. In addition to keeping the
parts in sets, the push rods should be replaced with
the same end up. In other words, the same end will
contact the rocker arm as before the engine was dis-
assembled. The upper end can usually be identified
by the polished surface which contacts the rocker
arm. Push rods will also be polished somewhat in
the area where the rod passes through the head.

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

Cylinder head screws should be installed without
thread sealer of any kind.

When raising or supporting the engine for any
reason, do not use a jack under the oil pan or crank-
shaft pulley. Due to the small clearance between the
oil pan and the oil pump, jacking against the oil pan
may cause it to be bent against the pump. The result
would be a telegraphed noise which would be dif-
ficult to trace. The crankshaft pulley is sheet steel
and will not support engine weight.

It should be kept in mind, while working on the
engine, that the twelve volt electrical system is
capable of violent and damaging short circuits. When
performing any work where electrical terminals could
possibly be grounded, the ground cable of the battery
should be disconnected.

Any time the carburetor or air cleaner is removed,
the intake opening should be covered. This will pro-
tect against accidental entrance of foreign material
which could follow the intake passage in the cylin-

Fig. 6-18 Engine Mount Location

der and cause extensive damage when the engine is
started.

In the mechanical procedures described in this
section generally no references will be made to the
removal of optional equipment such as power steer-
ing pump, air conditioning compressor, etc.

Should it become necessary to remove any such
item to perform other service,refer to the appropriate
section of the manual for specific information.

SERVICE OPERATIONS ON CAR

ENGINE INSULATORS—REMOVE
AND REPLACE (Fig. 6-18)

FRONT INSULATORS

NOTE: If a new rear insulator is also to be in-
stalled, it should be installed first since the engine
locates from the rear insulator.

1. Raise hood and, using suitable engine lifting
equipment, take weight of engine off front insulators.

CAUTION: Disconnect battery ground strap before
raising engine. When the engine is raised, the
starting motor solencid terminals may contact the
steering gear which could energize the starting
motor if the ground cable is not disconnected.

2. Remove bolts fastening engine insulators to en-
gine.

3. Remove bolts which fasten insulators to frame.
4. Raise engine just clear of insulator,
5. Remove insulator.

6. Position new insulator against engine and install
attaching screws and washers. Tighten to 40-55 Ib. ft.
torque.

7. Lower engine.

8. Install frame to insulator bolts with lockwashers
and plain washers and tighten securely.

REAR INSULATOR

NOTE: The rear insulator locates the engine. For
this reason, any time the rear insulator is replaced
the front insulators must be allowed to re-position
on the frame as is brought out in the following
procedure.
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1. Support engine at rear to remove engine weight
from rear insulator, using suitable engine lifting
equipment.

2. Remove two transmission extension bracket to
cross member support nuts (Fig. 6-19) and raise
engine until transmission extension bracket studs are
disengaged from lower cross member support.

3. Remove extension bracket to insulator retaining
nuts (Fig. 6-19) and remove bracket.

4. Remove two front nuts from transmission ex-
tension clamp (Fig. 6-19) and remove insulators.

5. Install new insulators between transmission ex-
tension bracket and clamp, using flat washers on each
end of two studs which hold insulators in place.

6. Install bracket by reversing above steps,

7. Lower engine until transmission extension
bracket studs engage lower cross member support.
Install nuts and tighten to 35-50 Ib. ft. torque.

8. Check front mounts and, if improperly seated,
loosen front mount to frame bolts and raise front of
engine, letting front mounts seat themselves on frame
bracket.

9. Lower engine and tighten front mount to frame
bolts 40-55 1b. ft. torque.

CYLINDER BLOCK AND HEAD CORE
HOLE AND OIL PASSAGE PLUGS—
REMOVE AND REPLACE

All plugs in the block and cylinder head can be
replaced with the engine in the car. The rear plugs
in the block can be reached by removing the trans-
mission, flywheel, and flywheel housing (synchro-
mesh). In order to remove and replace water jacket

| CLAMP TO e
o TRANSMISSION BOLT [ies

TRAMSMISSION BRACK
RETAINING MUTS

Fig. 6-12 Rear Engine Mount—Synchro-Mesh

plugs, it helps to lower the rear of the engine. When
lowering the rear of the engine, the front insulators
must be removed or they will be damaged.

REMOVE PLUGS

Rear plugs in left cylinder head can be reached
through toe plate hole in floor, but right cylinder head
must be removed for replacement of rear plugs. Water
jacket plugs in sides of block can be reached by re-
moving engine components which are in the way. Old
plugs can be removed by using a punch to knock a
hole through the center of the plug and then working
the plug out. Punching through the plug also serves
to distort and loosen the plug. When removing cylin-
der head oil gallery plugs, drive punch through plug
near bottom so as not to damage rocker arm stud.

Remove small oil passage plug in top of cylinder
head as follows:

1. Remove rocker arm cover.

2. Insert easy-out in hole of plug turning counter-
clockwise and pulling out on easy-out at same time
(Fig. 6-20).

PREPARE HOLES AND
PLUGS FOR INSTALLATION

After plugs are removed, carefully clean holes, re-
moving all sharp edges to ensure plugs will seal prop-
erly and not be damaged in installation. Coat pressed-
in plugs and pipe plugs with sealer before installation.

OIL
PASSAGE
PLUG
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T
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Fig. 6-20 Cylinder Head Small Oil Passage Plug
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INSTALL NEW PLUGS

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

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

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

MANIFOLD—VALVE TRAINS—CYLINDER HEADS

RIGHT SIDE EXHAUST MANIFOLD OR
GASKET-REMOVE AND REPLACE

REMOVE

1. Remove generator and bracket.

2. Remove bolts from exhaust crossover pipe on
right side of engine,

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

NOTE: Locks are used on the front and rear pairs
of bolts only.

4. Remove old gasket from exhaust crossover pipe.

REPLACE

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

2. Place new gasket on exhaust crossover pipe
connector.

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

NOTE: Place manifold outlet in position over end
of crossover pipe but do not permit weight of mani-
fold to rest on crossover pipe. Since the end holes
of the gasket are slotted, installation of gasket may
be simplified by first installing the manifold using

only the front and rear bolts to retain manifold.
Allow clearance of about 3{4” between cylinder
head and exhaust manifold. After inserting the
gasket between head and manifold, the remaining
bolts may be installed.

4. Tighten all bolts evenly and securely to 20-35
Ib. ft. torque. Bend tab of screw locks against bolt
heads.

NOTE: Be sure tabs are bent against sides of bolt
heads, not on top of bolt heads.

5. Replace generator and bracket,

LEFT SIDE EXHAUST MANIFOLD OR
GASKET—REMOVE AND REPLACE

REMOVE
1. Remove exhaust crossover pipe flange bolts on

left side of engine.

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

NOTE: Locks are used on the front and rear pairs
of bolts only.

3. Remove the two front and rear manifold attach-
ing bolts. (Bolts can be removed from beneath car
using universal socket and extension.)

4. Remove two center attaching bolts.

5. Move manifold forward and remove from en-
gine,

6. Remove gasket from crossover pipe.

REPLACE

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

2. Install exhaust crossover pipe gasket using two
thin (.075” thick) gaskets or one thick (.135” thick)
gasket.

3. Place manifold in position against cylinder head
and install two end bolts, finger tightening only.

4, Slide gasket between manifold and cylinder
head.
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5. Install remaining bolts and new bolt locks.

NOTE: All bolts can be started from beneath car
using socket and extension.

6. Tighten all bolts evenly and securely to 20-35
1b. ft. torque. Bend tabs of bolt locks against bolt
heads.

INTAKE MANIFOLD OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Drain water from radiator and from each side of
cylinder block.

NOTE: Most of the water can be drained from
the block through the radiator drain by raising
rear end of car approximately 15 to 18 inches off
the floor.

2. Remove air cleaner,
3. Remove upper radiator hose.

NOTE: If condition of hose does not warrant re-
placing with new hose, possible damage to hose and
clamps can be reduced by leaving hose attached to
water outlet. In this case water outlet may be dis-
connected from manifold and moved out of way.

4. Disconnect heater hose from fitting.
5. Disconnect wire from thermogauge unit.

6. Remove right spark plug wire bracket cap screw
from manifold.

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

INTAKE
MANIFOLD
GASKET

i
= GASKET

B GASKET

B ' | LOCATING § b LocmNG

Fig. 6-21

Installing Intake Manifold Gasket

8. Disconnect distributor to carburetor vacuum
hose.

9. Disconnect fuel line connetting carburetor and
filter.,

10. Disconnect throttle rod from carburetor.

11. Remove screws retaining throttle control
bracket assembly.

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

NOTE: Make certain O-ring seal between intake
manifold and timing chain cover is retained and
installed during assembly if not damaged.

REPLACE

NOTE: When a new manifold is to be installed,
transfer carburetor, water outlet, thermostat, heater
hose fitting and thermogauge fitting. Use new gas-
kets on those units requiring gaskets and new O-
ring seal between manifold and timing chain cover,

1. Install new gaskets on cylinder heads, position-
ing them over locating sleeves (Fig. 6-21).

2. Install intake manifold on engine, exercising
caution to prevent bending locating sleeves on heads.

3. Install O-ring seal.
4, Install cap bolts and nuts loosely.

5. Position throttle control bracket assembly on
manifold and install cap bolts,

6. Tighten timing chain cover to intake manifold
bolt until both units are metal to metal (10-20 1b.
ft. torque).

7. Tighten all nuts and bolts evenly to 40-45 1b.
ft. torque.

8. Connect throttle rod to carburetor.

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

10. Install fuel pipe connecting carburetor to fuel
filter.

11. Connect heater hose to fitting.
12. Install upper radiator hose,
13, Connect wire to thermogauge unit terminal.

14. Install wvacuum hose connecting distributor
vacuum advance unit to carburetor.

15. Install spark plug wire bracket.

16, Install rear generator brace.



ENGINE MECHANICAL 6-13

17. Replace air cleaner.
18. Close drain cocks and fill radiator to proper
level.

19. Check Hydra-Matic linkage adjustments (see
HYDRA-MATIC SHOP MANUAL).

PUSH ROD COVER OR GASKET—
REMOVE AND REPLACE

REMOVE

1. Remove intake manifold, retaining O-ring seal.

2. Remove crankcase ventilator outlet pipe brack-
ets from rear of right cylinder head and flywheel
housing, and remove ventilator outlet pipe, or remove
positive crankcase ventilation valve if car is s0
equipped.

3. Remove screws from push rod cover and remove
COVET.

REPLACE

1. Cement new gasket on push rod cover.

2. Replace push rod cover and tighten screws to
5 lb. ft. torque. -

3. Replace positive crankcase ventilation wvalve, if
applicable, or replace crankease ventilator outlet pipe
and brackets, slipping pipe into neoprene seal on push
rod cover. Neoprene seal should seat on push rod
cover. (A light coat of oil will facilitate installation
of pipe into seal.)

4, Install intake manifold and O-ring seal.

VALVE SPRING, SHIELD OR SEAL-
REMOVE AND REPLACE

REMOVE

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

2. Remove rocker arm.

3. After removing rocker arm, thread valve spring
compressor stud [-8920-1 on rocker arm stud and
compress valve spring using compressor J-6384-1 and
nut J-8929-2 while holding wvalve up with valve
holder J-5961-2 (Fig. 6-22). Remove valve spring
retainer cup locks and then remove valve spring com-
pressor, valve spring retainer cup shield and valve
stemn seal.

REPLACE

1. Install new part or parts, compress springs with

Fig. 6-22 Valve Spring Compressed

valve spring compressor J-6384-1 and nut J-8929-2
{while holding valve up with holder J-5961-2), in-
stall valve stem seal and retainer cup locks. Remove
spring compressor and valve holder, then test valve
stem seal using suction cup end of tool J-5751 (Fig.
6-23),

2. Install rocker arm, tighten rocker arm ball re-
taining nut to 15-25 1b. ft. torque.

3. Replace rocker arm cover, spark plug, distrib-
utor cap and connect spark plug wire.

PUSH ROD AND VALVE LIFTER—
REMOVE AND REPLACE

REMOVE
1. Remove intake manifold, retaining O-ring seal.
2. Remove push rod cover.
3. Remove rocker arm cover.

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

5. Remove push rod.

6. Before removing lifter that is suspected of hav-
ing a stuck plunger, it can be tested using lifter
plunger unloader J-5097. To check lifter, insert pin
of unloader tool through hole in push rod seat and
push down on teol. Pin will unseat ball and tool will
move push rod seat and plunger down. If lifter
plunger is stuck, it will be impossible to move push
rod seat down.
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Fig. 6-23 Checking Valve Stem Seal

7. Remove lifter. Hydraulic valve lifter remover
J-3049 may facilitate removal of lifter.

NOTE: If more than one lifter is to be replaced,
store push rods in stand J-5709 and lifters in lifter
box J-5763 so they can be re-installed in exactly
the same place and position. See GENERAL IN-
FORMATION ON ENGINE SERVICE.

REPLACE

NOTE: If new lifter is to be installed, be sure to
remove all sealer coating from inside of new lifter
and check leakdown rate. See page 6-16,

1. Place new lifter in lifter boss.

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

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

4. Replace rocker arm cover.

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

6. Replace intake manifold using new gaskets and
replace O-ring seal.

VALVE LIFTER—RECONDITION

NOTE: Because of the important part hydraulic
valve lifters play in the operation of an engine and
the close tolerances to which they are manufac-
tured, proper handling, and above all, cleanliness,
cannot be overstressed when servicing these parts.

CLEANING SOLVENT KEECJ\SENE

Fig. 6-24 Lifter Wash Tank and Tray 1-5821

New lifters are serviced as individual units pack-
aged with a plastic coating. Leave the coating on
until ready to check leakdown rate, It is not necessary
to remove the oil from new lifters prior to checking
leakdown rate since special leakdown oil is already
in new lifters.

Wash tank and tray J-5821 (Fig. 6-24) is recom-
mended for cleaning valve lifters. This tank should
be used only for valve lifters and should be kept
covered when not in use. All servicing should be done
in an area removed from grinders or other sources
of dust and foreign material,

Lifters should at all times be stored in a covered
box (Fig. 6-16) which will aid in keeping them clean.
The lifter box should be kept dry and as free of oil
as possible.

VALVE LIFTER-DISASSEMBLE

1. Remove push rod seat retainer ring by holding
seat down with push rod while dislodging spring from
lifter body with a pointed tool (Fig. 6-25).

NOTE: It may be necessary to unseat lifter ball,
using plunger unloader J-5097, before plunger can
be pushed down.

2. Invert lifter and allow push rod seat and plunger
to slide out of body. If plunger sticks in body, place
lifter in large end of hydraulic valve lifter plunger
remover J-4160-A, with push rod end of lifter down-
ward. Hold tool firmly in hand with thumb over
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REVAINER
RING

Fig. 6-25 Removing Push Rod Seat Retainer Ring

lifter body and sharply strike the tool against a block
of wood (Fig. 6-26) until plunger falls out.

NOTE: It may be necessary to soak a lifter having
a stuck plunger in cleaning solvent for several
minutes in order to remove the plunger.

3. Drain oil out of lifter body and place all valve
lifter parts in separate compartment of tray from
wash tank J-5821 (Fig, 6-24).

CAUTION: Valve lifter body and plunger are selec-
tively fitted and must not be interchanged with
parts of other lifters. (Keeping all parts of lifters
together will also aid in trouble diagnosis.)

VALVE LIFTER-CLEAN AND INSPECT

Wash tank J-5821 is recommended for cleaning
valve lifter parts. This tank consists of two chambers,
a tray and a cover. One chamber is for cleaning sol-
vent and the other is for kerosene. Whenever the
tank is not being used (and when parts are soaking),
the cover should be closed.

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

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

3. After varnish has dissolved or has been suffi-
ciently softened to permit removal by wiping, suspend

Fig. 6-26 Removing Stuck Plunger with J-4160-A

tray above solvent, utilizing hooks on tray handles,
Allow tray and parts to drain for a brief period.

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

5. Wipe out tank cover and place tray of parts on
cover in front of tank (Fig. 6-24), A shop towel under
tray and clean paper on remainder of cover will
enhance cleanliness.

NOTE: Absolute cleanliness can be assured if
each lifter is inspected and assembled after clean-
ing before proceeding to the next lifter.

6. Working on one lifter at a time and using clean,
lint-free cloths, thoroughly wipe off lifter parts. Clean
plunger and external and internal surfaces of body
with a hard wiping action. A bristle brush may be
used to clean internal surface of lifter body.

CAUTION: Do not use wire brush or sand paper,
since damage fo machined surface is likely.

7. Inspect lifter body. Both inner and outer sur-
faces of lifter body should be inspected for scoring,
Lifter assembly should be replaced if body 1is
roughly scored, grooved, or galled. Inspect cam con-
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Fig. 6-27 Exploded View of Valve Lifter

tact surface on lower end of lifter body. Replace the
lifter assembly if this surface is excessively worn,
galled or otherwise damaged.

8. Inspect lifter plunger. Using a magnifying glass,
inspect the check ball seat for defects. Inspect outer
surface of plunger for scratches or scores. Small score
marks with a rough, satiny finish will cause the
plunger to seize when hot but operate normally when
cool. Defects in check ball seat or scores or scrathes
on outer surface of plunger which may be felt 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 below the ground inner sur-
face of the body. This edge is not detrimental unless
it is sharp or burred.

A blackened appearance is not a malfunctioning
condition. Sometimes the discoloration serves to high-
light slight grinder chatter marks and give the outer
surface of plunger a ridged or fluted appearance.
This condition will not cause improper operation,
therefore, it may be disregarded.

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

10. Inspect valve lifter ball. Carefully examine ball
for nicks, imbedded material or other defects which
would prevent proper seating. Such defects may cause
intermittently noisy lifter operation. Also inspect
plunger face of ball retainer for excessive wear.

VALVE LIFTER—ASSEMBLE

NOTE: All parts must be absolutely clean when
assembling a hydraulic lifter. Since lint and dust
may adhere to parts they should not be blown
off with air or wiped with cloths. All parts should
be rinsed in clean kerosene and assembled with-

out drying. A small container with clean kerosene
(separate from cleaning tank) should be used for
each set of lifters being overhauled.

Figure 6-27 shows the relative position of com-
ponent parts of valve lifters. The recommended pro-
cedure for assembly is given in the following steps.

1. Rinse plunger spring and ball retainer and
position retainer in spring.

2. Rinse lifter ball and place in retainer,

3. Rinse plunger and place on retainer so that seat
on plunger mates with ball,

4, Invert plunger with parts assembled thus far
and, after rinsing lifter body, install body over spring
and plunger.

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

6. After lifter has been assembled, place in lifter
box and close lid to preserve cleanliness.

TEST VALVE LIFTER LEAKDOWN RATE

After all lifters have been assembled, the leakdown
rate must be checked before they are installed in the
engine. Valve lifter leakdown tester J-5790 (Fig.
6-28) is designed to test leakdown rate of lifters to
determine whether or not they are within specified

Fig. 6-28 Testing Leak-Down Rate
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limits. As with previous service operations concerned
with lifters, cleanliness is paramount. The tester cup
and ram should be thoroughly cleaned, and testing
should be done in an area free of dust and dirt. The
testing procedure is described in the following steps:

1. Fill tester cup to approximately one inch from
top with special fluid which is available from your
lifter tester dealer.

NOTE: No other type fluid is recommended.

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

3. Adjust ram (with weight arm clear of ram) so
that the pointer is positioned on the set line (marked
8. Tighten jam nut to maintain setting.

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

5. Raise weight arm to allow plunger spring to
expand fully; lower arm onto ram and commence
turning crank slowly (1 revolution every 2 seconds).
Time indicator travel from lower line (first line
above set line) to line marked .125 or 1g"”, while still
rotating cup with crank (Fig. 6-28). Lifter is satis-
factory if rate is between 12 and 60 seconds.

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

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

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

CYLINDER HEAD OR GASKET—
REMOVE AND REPLACE

REMOVE

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

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

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

4. Remove exhaust crossover pipe to manifold at-
taching bolts.

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

6. Remove cylinder head bolts (dowel pins will
hold head in place) and remove head with exhaust
manifold attached using lifting hooks J-4266.

CAUTION: Extreme care should be faken when
handling or storing cylinder heads as the rocker
arm studs are hardened and may crack if struck.

NOTE: If left head is being removed, it will be nec-
essary to raise head off dowel pins, move it for-
ward, and “jockey” the head in order to clear the
power steering and power brake equipment if car
is 50 equipped.

7. Remove cylinder head gasket.

REPLACE

NOTE: Right and left cylinder heads are the same.
New heads are complete with rocker arm studs,
and all plugs.

When installing new head, transfer all service-
able parts to new head using new seals on In-
take and exhaust manifold valve stems, and new
exhaust manifold gasket. Install new intake mani-
fold gasket locating sleeves. Clamp straight edge
into position as shown in Fig. 6-29 and check rocker
arm position with valve train gauge J-8928,

STEP DOES NOT PROJECT |
FROM. BOTTOM OF STRAIGHT EDC

Fig. 6-29 Position of Gauge J-8928 when Stud is
Properly Installed
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Fig. 6-30 Slots Filed in Rocker Arm Stud

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

2. Start all bolts in threads.

NOTE: Bolts are three different lengths. When
inserted in proper holes all bolts will project an
equal distance from head, Do not use sealer of any
kind on threads.

3. Tighten bolts evenly to 85-100 1b. ft. torque.

4. Install push rods in same location from which
they were removed and with the same end up against
rocker arm,

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

6. Replace rocker arm cover and tighten screws to
5 1b. ft. torque.

7. Replace push rod cover and tighten screws to
5 1b. ft. torque.

J-8934-1

Fig. 6-31 Tool J-8934 Positioned to Remove

Rocker Arm Stud

8. Replace battery ground strap and engine ground
strap on left head or engine ground strap and Hydra-
Matic oil level indicator tube bracket on right head.
Also replace the engine oil level indicator on right
side,

9. Replace intake manifold using new gaskets.

10. Install new crossover pipe to exhaust manifold
gaskets and replace flange bolts.

NOTE: Use two thin (.075”) gaskets or one thick
(.135") gasket.

ROCKER ARM STUD—REMOVE AND REPLACE

(Rocker arm studs are replaceable providing a
press of two tons capacity or more is available.)

NOTE: Both standard and .003” oversize studs are
available. If replacing stud which has become
loose, use .003" oversize stud and install accord-
ing to steps 7 through 19. If replacing stud that is
broken or because of faulty threads or oil hole,
use standard size stud and install according to
steps 8 through 19.

1. Remove cylinder head from engine.

2. With rocker arm removed, file two slots 34,”
to 14" deep on opposite sides of rocker arm stud
(Fig. 6-30). Top of slots should be 34” to 34" below
thread travel.

3. Place washer at bottom of rocker arm stud.

4. Position rocker arm stud remover J-8934 on
rocker arm stud and tighten screws securely with
54" allen wrench.

5. Place spacer over stud remover J-8934.

6. Thread 74" standard nut on stud remover and
turn nut until rocker arm stud is out of cylinder head
(Fig. 6-31).

7. Remove plugs (Fig. 6-32) from ends of cylin-
der head oil gallery and thoroughly clean out metal
deposits and foreign matter from oil gallery (head
must be right side up so foreign material will not
lodge in or around studs).

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

9. Coat rocker arm stud with white lead and oil
and with cylinder head mounted in press on tool
J-5712 so studs are vertical, position new stud with
rocker arm and rocker arm stud installer over hole
in head (Fig. 6-33).
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10. Carefully press stud into head until it is in
about half way (%").

11. Clamp straight edge on cylinder head as shown
in Fig. 6-33 and position valve train gauge J-8928 in
push rod hole so that it seats properly in the rocker
arm.

12. With wvalve seated, slowly press rocker arm
stud into cylinder head (Fig. 6-33) until gauge pro-
jects about midway between the end of the gauge and
the step with respect to the straight edge as shown in
Fig. 6-29.

13. Remove rocker arm stud installer J-8927, rocker
arm and ball and straight edge.

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

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

16. Replace plugs in ends of oil gallery (Fig. 6-32).

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

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

19. Replace cylinder head.

CYLINDER HEAD AND VALVES—RECONDITION

CYLINDER HEAD AND VALVES—
DISASSEMELE

Remove valve spring retainer cup locks (keepers),
valve stem oil seals, valve spring retainer cups, valve
stem shields, valve springs, and valves, using valve
spring compressor J-8929. Valve stem oil seals must
be discarded and replaced with new seals any time
they are removed.

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

CYLINDER HEAD AND VALVES—
CLEAN AND INSFECT

Efficient engine performance depends to a great
degree upon the condition of engine valves. Close
inspection of intake valves is especially important as
excessive clearance of walve stems in guides will
permit oil to be pulled into the combustion chamber
causing fouled spark plugs and clogged piston rings.
0il deposited on valve heads will carbonize and burn
causing valves to leak with resultant loss of engine
power. Therefore, valves must operate properly and
if inspection discloses any malfunction of valves, the

CORE HOLE SCREW HOLE WHICH
PLUG. FEEDS OIL GALLERY

WALVE SPRING
CHAMBER PLUG

: OlL HOLE FOR ROCKER
\ ARM. LUBRICATION—OME
IN EACH STUD

VALVE SPRING
CHAMBER PLUG

OlL GALLERY PLUG OIlL HOLE PLUG

Fig. 6-32 Cylinder Head Passage Identification

trouble must be corrected to avoid future damage to
valves or related engine parts,

1. Inspect valves and seats to determine condition
before cleaning. Also check oil and water passage
plugs for evidence of leakage (Fig. 6-32).

2. Clean wvalves thoroughly to remove deposits
from head and stem.

3. Clean and inspect cylinder head as follows:

a. Clean carbon deposits from combustion cham-
bers and all sludge or foreign matter from other
areas of cylinder head. If a scraper or wire brush is
used for cleaning, use care to prevent damage to
valve seats.

CAUTION: To prevent damage to valve seaf it is
good practice to keep wire brush well away from
seal.

b. Clean cylinder head thoroughly using suitable
cleaning equipment.

STRAIGHT EDGE :

Fig. 6-33 Pressing in New Rocker Arm Stud
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Fig. 6-34 Cleaning Valve Guide with J-8101

c. Check oil passages from oil gallery through
rocker arm studs. A simple test can be made using
a rubber hose and smoke. Block lower end of cylin-
der head screw hole which feeds oil gallery (Fig.
6-32) and blow smoke in top end of hole through
rubber hose. Smoke should come out hole in each
stud.

4. Clean valve guides thoroughly using wvalve
guide cleaner J-8101 (Fig. 6-34).

5. Visually inspect valve guides for evidence of
wear, especially the end toward the spring seat. If a
guide is scored or galled, install valve with proper
oversize stem according to procedure on page 6-21.

6. Clean valve springs and inspect to see that they
meet specifications.

7. Clean push rods and thoroughly clean out oil
passage through center of rod. Inspect to see that the
rod is straight.

8. Clean rocker arms and rocker arm balls, and
visually inspect for evidence of wear.

9. Clean spark plugs as outlined in ELECTRICAL
SECTION.

10. Clean and inspect valve lifters.

VALVES AND SEATS-RECONDITION
1. Reface valves and seats as follows:

Valves should be ground on a special bench
grinder designed specifically for this purpose and built
by a reputable manufacturer. Valve seats should be
ground with reputable power grinding equipment
having stones of the correct seat angle and a suitable
pilot which pilots in the valve stem guide. To ensure
positive sealing of the valve face to its seat, the grind-

A— SEAT WIDTH (INTAKE: Y& —EXHAUST: %s")
B— FACE ANGLE (INTAKE: 29° —EXHAUST: 44°)
C— SEAT ANGLE (INTAKE: 30°—~EXHAUST: 45°)
D— VALVE FACE

Fig. 6-35 Valve Seat and Face Angles

ing stones should be carefully refaced before any
grinding is done. Intake valve seat angle is 30°
exhaust valve seat angle is 45°, Intake valve face
angle is 29° and exhaust valve face angle is 44°. This
will provide hairline contact between valve and seat
to provide positive sealing and reduce build-up of
deposits on seating surfaces (Fig. 6-35).

DO NOT USE REFACING EQUIPMENT EX-
CESSIVELY; only enough material should be re-
moved to true up surfaces and remove pits. The valve
head will run hotter as its thickness is diminished;
therefore, if valve face cannot be cleaned up without
grinding to point where outside diameter of valve has
a sharp edge, the valve should be replaced. Whenever
it is necessary to replace a valve, the new valve
should be of the same stem diameter as the valve re-
moved (unless the valve guide is reamed to provide

proper fit),

Width of exhaust valve seats should be 1" (.048"-
070"). Intake valve seat should be between %;,” and
146" (0457-071"). If seat width is excessive it should
be narrowed by grinding with a flat stone (Fig. 6-36).
‘This is the only method that should be used to narrow
the seat.

NOTE: Lapping of valve seats is not required or
recommended.

2. Check concentricity of valve seat and wvalve
guide. Concentricity of valve seat and valve guide
can be checked by using a suitable dial indicator or
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GRIND WITH FLAT STONE
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Fig. 6-36 Valve Seat After Grinding with Flat Stone

prussian blue. When using a dial indicator, total run-
out should not exceed .002”.

When prussian blue is used, a light coat should be
applied to the face of the valve only and the valve
rotated in its seat, If blue appears all the way around
the valve seat, the valve seat and the valve guide are
concentric with one ancther.

3. Check concentricity of valve stem and face of
valve. After cleaning prussian blue from wvalve and
seat from preceding check, lightly coat wvalve seat
with prussian blue and rotate valve in guide. If blue
appears all the way around the valve, the valve stem
and valve face are concentric with one another,

NOTE: Both tests in steps 2 and 3 are necessary
to insure proper valve seating,

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

a. Position rocker arm on stud and hold in place
using rocker arm stud installer J-8927. Slip
valve into place and hold it against valve seat.
While holding rocker arm and valve in position
securely, insert valve train gauge J-BO28 through
push rod hole and seat snugly in push rod seat of
rocker arm (Fig. 6-37) With all parts seated, step
end of gauge should be at least flush with pasket
face of head, but should not project past the step
on the gauge.

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

CAUTION: When grinding valve stem,be very care-
ful not to overheat it. Overheating will soften the
hardened stem causing rapid wear.

UGE PROJECTS—
STEF DOES NOT PROJECT
BEYOND EDGE OF STRAIGHT EDG

-

Fig, 6-37 Checking Length of YValve Stem with J-8928

FITTING VALVE STEMS TO GUIDES

Correct valve stem clearance for valve guides is
.0021” to .0038"” for the intake valve and .0026" to
.0043” for the exhaust valve.

Valves with oversize stems are available in .0017,
003" and .005" larger than standard. The same valve
stem to guide clearance applies for oversize stems.

Oversize reamers are required to enlarge valve
guide holes to fit the oversize stems. When the reamer
is turned through the valve guide it will size the hole
to fit the valve stem according to the above limits.

Carefully ream the valve guide using valve guide
reamer J-5830-1 for .003" oversize stems and valve
guide reamer J-6621 for .005" oversize stems (Fig.
6-38). For best results when installing .005" oversize

Fig. 6-38 Fitting Valve Stems to Guide
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Fig. 6-39 Installing Yalve Stem Seal with J-5751

valve stem use the .003” oversize reamer first and
then ream to .005" oversize. Always reface the valve
seat after reaming valve guide.

NOTE: Valves are marked .001, .003 or .005 with
colored ink.

CYLINDER HEAD AND VALVES—ASSEMBLE

1. Install valves, valve springs, valve stem shields,
valve spring retainer cups, valve stem seals and re-
tainer cup locks using suitable spring compressor. The
valve stem seals must be installed in the second
groove (from end of stem). Valve stem seal installer
and tester J-5751 can be used to install this seal
(Fig. 6-39).

Fig. 6-40 Checking Valve Stem Seal

After the valves have been installed, the suction
cup end of special tool J-5751 should be used to test
for leaks between the valve spring retainer cup and
valve stem seal (Fig 6-40). The suction cup will tend
to be held to the valve spring retainer cup by suction
when the seal is satisfactory. If a leak is detected,
replace seal or valve spring retainer cup as neces-
sary. It is important to have a positive seal between
the valve spring retainer cup and the valve stem seal
to prevent excessive amounts of oil from being drawn
down the valve stem which will cause exhaust smoke
and oil consumption.

2. Install spark plugs.

HARMONIC BALANCER—TIMING CHAIN COVER
AND GASKET—TIMING CHAIN AND SPROCKETS—
OQIL SEAL—FUEL PUMP ECCENTRIC

HARMONIC BALANCER—
REMOVE AND REPLACE

1. Loosen generator at adjusting strap and lower
pivot bolt and remove fan belt from harmonic
balancer. On cars equipped with power steering, also
remove power steering pump belt from harmonic
balancer,

2. Position fan so wide angles will be at top and
bottom allowing access to balancer (Fig. 6-41).

3. Remove harmonic balancer attaching bolt
and retainer washer,

4. Remove harmonic balancer by sliding it off end
of crankshaft.

ATTACHING RETAINER HARMONIC
BOLT WASHER BALANCER
Fig. 6-41 Harmonic Balancer
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5. Install new harmonic balancer by reversing
above steps, lining up timing mark on balancer with
pointer on timing chain cover (Fig. 6-42).

NOTE: Be sure to install key parallel with crank-
shaft.

6. Tighten harmonic balancer attaching bolt to
130-190 1b. ft. torque.

NOTE: Remove flywheel cover and lock Hywheel
before tightening balancer bolt.

TIMING CHAIN COVER, GASKET, OIL SEAL,
OR FUEL PUMP ECCENTRIC-
REMOVE AND REPLACE

1. Drain radiator and cylinder block.

. Remove generator adjusting strap.

. Remove fan belt and accessory drive belt.

. Remove fan and pulley from hub of water pump.

. Disconnect upper and lower radiator hoses.

D W & W

. Remove fuel pump.
7. Remove harmonic balancer.

8, Remove front four oil pan to timing chain cover
SCTEWS.

9, Remove two timing chain cover to oil cooler
line support screws.

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

p= 3
POINTER ON
TIMING CHAIN COVEF

Fig. 6-42 Timing Mark on Harmonic Balancer Aligned
with Pointer on Timing Chain Cover

11. Pull timming chain cover forward to clear studs
and remove,

12. Remove O-ring seal from recess in intake mani-
fold water recirculation passage.

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

14. Inspect front oil pan gasket and replace if
damaged. If new gasket is installed, it should be
cemented to oil pan.

15. Remove timing chain cover oil seal and install
new seal. Face of new seal should be coated with
special purpose moly grease,

16. If new fuel pump eccentric and bushing is to
be installed, remove camshaft sprocket retainer bolt
and retainer washer and remove eccentric (Fig. 6-43),
Install new eccentric, indexing tang on eccentric with
hole in camshaft sprocket. Install bushing over eccen-
tric with flange against sprocket. Insert retainer screw
with retainer washer and tighten securely.

17. Position new timing chain cover gasket over
studs against block.

18. Transfer water pump to new timing chain cover
if new cover is to be installed.

19. Install new O-ring seal in water recirculation
passage of intake manifold.

20. Position timing chain cover on engine, install
bolts and nuts and tighten securely.

21. Install four oil pan to timing chain cover screws
and tighten to 10-15 1b. ft. torque.

SPROCKET
RETAINER BOLT

Fig. 6-43 Front of Engine with Timing Chain Cover

Removed
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22, Install harmonic balancer, retainer bolt with
retainer, and tighten to 130-190 1b. ft. torque.

23. Connect lower radiator hose to pump inlet,

24, Position pulley and fan on water pump hub
and install attaching bolts. Tighten to 15-25 1b. ft.
torque,

25, Install power steering pump and belt on cars
so equipped.

26. Install generator adjusting strap.

27. Install fan belt and accessory drive belts. Ad-
just to proper tension. Refer to page 6A-12.

28. Install fuel pump.

29, Install two o0il cooler line supports to timing
cover.

30. Refill cooling system and check for leaks.

TIMING CHAIN AND SPROCKETS—
REMOVE AND REPLACE

1. Remove timing chain cover, making certain O-
ring seal is retained for installation at assembly.

2. Remove fuel pump eccentric, bushing and timing
chain cover oil seal.

3. Align timing marks to simplify proper position-
ing of sprockets during reassembly (Fig. 6-44).

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

Fig. 6-44 Aligning Timing Marks

TOP DEAD CEMTER

EXHAUST
CLOSES

273"
INTAKE
CAM

EXHAUST
OPENS

Fig. 6-45 Valve Timing Diagram for Super Hydra-Matic

5. Install new timing chain and/or sprockets
making sure marks on timing sprockets are aligned
exactly on a straight line passing through the shaft
centers (Fig. 6-44). Camshaft should extend through
sprocket so that hole in fuel pump eccentric will
locate on shaft. Valve timing diagrams for the engine
are shown in Fig. 6-45 through Fig, 6-48.

6. Install fuel pump eccentric and bushing, index-
ing tab on eccentric with hole in sprocket. Install re-
tainer bolt with retainer washer and tighten securely.

7. Coat contact surface of timing chain cover oil
seal with special purpose moly grease and install seal.

8. Install timing chain cover, making sure O-ring
seal is in place.

/-TOP DEAD CEMTER

INTAKE OPEMS EXHAUST CLOSES

29"
INTAKE
CAM

Fig. 6-46 Valve Timing Diagram for 425E Engine and
Roto Hydra-Matic
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INTAKE TOP DEAD CENTER
OFENS EXHAUST
CLOSES

283
INTAKE

INTAKE
CLOSES

,—_—

Fig. 6-47 Valve Timing Diagram for 425A Engine

FLYWHEEL OR CLUTCH PILOT BEARING—
REMOVE AND REPLACE

NOTE: See HYDRA-MATIC SHOP MANUAL
for replacement of flywheel on Hydra-Matic
models.

1. Remove transmission. (See SYNCHRO-MESH
SECTION for synchro-mesh transmission or HY-
DRA-MATIC MANUAL for Hydra-Matic trans-
mission ).

_~—TOP DEAD CENTER

EXHAUST
CLOSES

INTAKE
OPENS

252° .
EXH. | INTAKE 252° INT. CAM
CAM | CLOSES

EXHAUST
OPENS

Fig. 6-48 Valve Timing Diagram for 3-5peed
Synchro-Mesh

2. Remove clutch assembly,

3. If clutch pilot bearing is to be replaced, use
cold chisel to remove staking in end of crankshaft
which keeps bearing in place when transmission is
removed (Fig. 6-49). Remove clutch pilot bearing
from hole in crankshaft.

If bearing is a snug fit in crankshaft, use puller
J-4383 and slide hammer J-2619-A or J-942 to re-
move bearing. When installing new bearing see that
hole in crankshaft is thoroughly clean. Install new
bearing with shielded side toward transmission, Start
bearing into hole and tap into place by using clutch
pilot bearing installer J-5736 against outer race.
Stake slightly as shown in Fig. 6-49, to keep bearing
in place in case transmission is removed in the future.

4. If flywheel is to be removed and reinstalled,
scribe marks on flywheel and crankshaft flange, re-
move flywheel to crankshaft bolts and remove fly-
wheel. When reinstalling clean the mating flanges of
flywheel and crankshaft carefully, making sure there
are no burrs on either mounting face, Position fly-
wheel on crankshaft flange with seribe marks in
alignment and install flywheel to crankshaft bolts
and tighten evenly to 85-100 1b. ft. torque.

NOTE: Flywheel bolts do not require lock
washers.

5. Install clutch and transmission.
OIL PAN AND/OR OIL PAN GASKETS—
REMOVE AND REPLACE
REMOVE
1. Drain radiator and crankcase,
2. Remove hood and air cleaner.
3. Disconnect negative lead to battery.
4

. Disconnect radiator to timing chain cover hose

Fig. 6-49 Clutch Pilot Bearing Staked
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Fig. 6-50

Idler Arm Bracket to Frame Screws

and radiator to intake manifold hose at radiator.
5. Remove upper radiator support and fan guard.

6. Remove two coil to body retaining bolts and
move coil away from body.

7. Remove crossover and exhaust pipe to exhaust
manifold retaining bolts,

8. Remove two idler arm to frame retaining bolts
and lower idler arm and tie rod (Fig. 6-50).

9. Remove bolts from front engine mounts.

10. Remove two starter motor to clutch housing
retaining bolts and lower starter motar.

11. Remove oil pan to block retaining bolts and
oil pan to timing chain cover retaining bolts.

12. Remove lower cover from clutch housing.

13. Hook chain fall under front of intake manifold
and lift front of engine as high as possible.

14. Remove flywheel cover from clutch housing.
15. Remove o0il pan from block and let drop.

16. Remove front main bearing cap and move
crankshaft to number one position.

17. Holding crossover pipe and tie rod down, re-
move oil pan.
REPLACE

1. Install new side gaskets on oil pan, using gasket
retainers (Fig. 6-51).

2. Install new oil pan gasket in rear main bearing
cap (Fig. 6-52).

__ /%
[ T i CEE_EJJ

Fig. 6-51 Installing Oil Pan Gasket Retainers

3. Holding crossover pipe and tie rod down, push
oil pan into place.

4. Install front main bearing cap, tightening to 95
Ib. ft. torque.

NOTE: It is necessary to position jack stand under
front frame and lower hoist to torque main bearing
cap.

5. Install new oil pan to timing chain cover gasket
on pan, using gasket retainers (Fig. 6-53).

6. Install oil pan to block and oil pan to timing
chain cover retaining screws and torque 10-15 1b. ft,

7. Install ilywheel cover and tighten retaining bolts
10-20 1b. ft. torque.

8. Insert two flywheel cover to cylinder block re-
taining bolts and tighten 10-20 1b, ft. torque,

9, Install lower clutch housing cover and tighten
bolts 10-20 1b. ft. torque.

10. Install starter motor and torque two starter
motor to clutch housing retaining bolts 20-45 Ib. ft,

11. Install new gaskets on exhaust and crossover

CEMENT
GROOVE 1" to 14"
(BOTH SIDES)

Rear Oil Pan Gaske! Positioned in
Bearing Cap

Fig. 6-52
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ALLIMEIRNLIM
COATED
GASKET

Fig. 6-53 Front Qil Pan Gasket Overlapping

Side Gaskets

pipes and raise pipe into position. Insert four retain-
ing bolts and tighten securely.

12. Insert idler arm to frame retaining bolts and
tighten securely.

13. Lower engine and insert right and left engine
mount bolts, Tighten 40-55 1b. ft. torque.

14. Connect radiator to timing chain cover hose
and radiator to intake manifold hose.

15. Install coil and air cleaner,

16. Install upper radiator support and fan guard.
17. Hook up negative lead to battery.

18, Install hood.

19. Fill crankcase and radiator.

CAMSHAFT AND/OR CAMSHAFT BEARING—
REMOVE AND REPLACE

The camshaft and camshaft bearings can be re-
placed with engine installed in car or with engine re-
moved and disassembled for overhaul; however, to
replace the rear camshaft bearing without removing
and completely disassembling engine, the propeller
shaft, transmission and clutch housing must first be
removed.

To replace the camshaft and/or the rear center,
center, front center or front camshaft bearing without
removing and completely disassembling the engine,
proceed as follows:

1. Drain radiator,

2. Remove carburetor air filter.

3. Disconnect all water hoses, vacuum hose and
spark plug wires.

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

HOOD LATCH
BRACKETS

Fig. 6-54 Hood Latch Bracket

5. Remove hood latch bracket (Fig. 6-54).
6. Remove radiator, fan and pulleys.

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

8. Remove crankcase ventilator outlet pipe, if any,
and remove both rocker arm covers and gaskets.

9. Remove distributor hold-down clamp and re-
move distributor.

10. Remove intake manifold and gaskets, making
certain gasket locating sleeves remain seated.

NOTE: Make certain O-ring seal between intake
manifold and timing chain cover is retained and
installed during assembly.

11. Remove push rod cover,

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

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

14. Remove harmonic balancer.
15. Remove fuel pump.

16. Remove four cil pan to timing chain cover
SCTEWS.

17. Remove timing chain cover and gasket.

18. Remove timing chain cover oil seal, fuel pump
eccentric and fuel pump bushing.
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J-6173-1

ADJUSTING
NUT

Fig. 6-55 Positioning Index Collar

19. Align timing marks on timing chain sprockets
and remove timing chain and sprockets,

20. Remove camshaft thrust plate,

21. Carefully pull camshaft from engine, exercising
caution so as not to damage bearings in block,

NOTE: The clearance for camshaft removal is
very limited and, in cases where engine mounts
are worn excessively, it may be necessary to raise
the front of the engine to permit removal.

22, Stuff clean rags through openings in engine
block as an aid in preventing foreign material or parts
of bearing remover tool from dropping into block.

CAUTION: It is imperative that operator exercise
exfreme caution when inserting bearing remover
adapters or key through openings in engine block
tfo prevent them from dropping into engine.

CAMSHAFT BEARING—REMOVE

1. Insert remover adapter J-6173-4 into front bear-
ing to act as a support for shaft J-6173-1 (Fig. 6-55).

NOTE: If front bearing is to be replaced, insert
installer adapter in center bearing to act as sup-
port for shaft.

2. Insert replacer adapter J-6173-3 into rear of
bearing to be removed so that shoulder on remover
bears against rear edge of bearing.

NOTE: If rear bearing is to be removed, it will
be necessary to remove camshaft rear plug.

3. Place indexing collar J-6173-6 on threaded end
of shaft with open side toward unthreaded end and
start thrust washer and nut on shaft (Fig. 6-55).

Fig. 6-56 Preparing to Remove Camshaft Bearing

4. Insert shaft and indexing collar through remover
and replacer adapters and position lug on indexing
collar in ventilator hole in front of block (Fig. 6-55).
This indexes the shaft so that it cannot rotate,

5. Slip key J-6173-5 into notches in shaft behind
bearing to be removed (Fig. 6-56).

6. Turn nut on front of shaft to pull key against
remover adapter J-6173-4, then continue to turn nut
until bearing is pulled out of its hole.

CAMSHAFT BEARING—REPLACE

1. Place a clean rag against each side of the trans-
verse member just below the bearing hole to catch any
shavings and carefully clean up the hole. All scratches
or nicks in the cast iron should be smoothed with a
scraper or file, being careful not to get any chips in
cylinder head gallery feed hole. Chamfer the rear
edge of the hole slightly to reduce the possibility of
shaving down the outer diameter of the bearing when
it is installed.

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

NOTE: If front bearing is being replaced, insert
remover adapter in center bearing to act as support
for the shaft.

3. Insert pilot J-6173-7 into hole in which bearing
is to be installed.

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

NOTE: The notch in the edge of the bearing is
used to properly position the bearing, with respect
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to the oil holes, when it is installed. When bearings
are installed in production, the notches all face the
front except the one in the rear bearing. In the field
it is necessary to install bearings with the notch
facing the rear.

5. Position replacer adapter J-6173-3, with bearing
in position against shoulder, against rear of hole in
which bearing is to be installed (Fig. 6-57). Index
mark on shoulder of replacer must point down
(toward crankshaft side) to properly position bearing.

6. Insert shaft with indexing collar, thrust washer,
and nut through remover, pilot and replacer adapters
and index lug on collar with ventilation hole in front
of block (Fig. 6-55).

7. Slip key J-6173-5 into notches in shaft behind
replacer adapter J-6173-3 and tighten nut to start
bearing into hole (Fig. 6-57). Continue to tighten nut
until bearing has been pulled completely into its hole.
When properly positioned, it will be approximately
flush with both sides of the transverse member.

NOTE: Rear bearing should be pulled in until
front edge is Aush with block. This will leave
shoulder at end of counterbore for camshaft rear
plug visible behind bearing.

8. Remove remover and replacer set J-6173.

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

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

CAMSHAFT-REPLACE

1. Coat inner diameters of all camshaft bearings
with oil and carefully install camshaft. Rotate cam-
shaft through several revolutions to make sure it is
completely free. If any tight spots are found, remove
camshaft and very carefully polish down the center
journal slightly. If still not free, polish the front and
rear journals slightly. If any particular bearing causes
binding of the camshaft, replace that bearing also.

NOTE: Front center and rear center journals
should not be polished except to remove slight
roughness or scratches. Slight warpage of the cam-
shaft is not harmful provided the journals are
polished down until the camshaft rotates freely in
its bearings.

2. With camshaft properly seated, install cam-
shaft thrust plate and tighten bolts 10-25 1b. ft.
torque.

Fig. 6-57 Preparing to Install Camshaoft Bearing

3. Install timing chain sprockets and timing chain,
making sure marks on sprockets are aligned properly
(Fig. 6-44).

4. Coat contact surface of timing chain cover qil
seal with special purpose moly grease and install seal,
fuel pump eccentric and bushing. Tighten camshaft
sprocket retaining bolt 30-45 1b. ft. torque.

5. Install timing chain cover and new gaskét and
tighten cover to cylinder block bolts and cover to
block stud nuts 20-35 1b. ft. torque.

6. Insert four oil pan to timing chain cover screws
and tighten 10-15 1b. ft. torque.

7. Install fuel pump and tighten bolts 15-30 1b. ft.
torgue.

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

9. Install hydraulic lifters and push rods, making
certain they are replaced in their original positions.

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

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

12. Install intake manifold and gasket. Tighten
bolts 30-45 1b. ft. torque.

NOTE: O-ring seal must be installed between in-
take manifold and timing chain cover before mani-
fold is securely positioned.

13. Install distributor, positioning rotor pointer fo
number six cylinder, and install distributor hold-down
clamp. Tighten clamp retaining screw 15-25 1b. ft.
torgue.
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14. Install crankcase ventilator outlet pipe and
both rocker arm covers and gaskets. Tighten cover
bolts 45-80 1b. in. torque.

15. If generator bracket and generator were re-
moved, install and tighten bolts 10-25 1b, ft. torque.

16. Install fan and pulleys.

17. Install radiator, tightening all bolts securely.

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

19. Connect carburetor linkage, fuel lines and
thermogage unit.

20. Connect all water hoses, vacuum hose and
spark plug wires.

21. Install carburetor air filter.

22. Refill cooling system and check for leaks.

OIL PUMP—REMOVE AND REPLACE

1. Remove engine oil pan.

2. Remove oil pump attaching bolts while hold-
ing oil pump in place. Carefully lower oil pump away
from block with one hand while removing oil pump
drive shaft with other hand (Fig. 6-58).

3. Position drive shaft in distributor and oil pump
drive gears. Place pump against block using new
gasket between pump and block. Index drive shaft
with pump drive gear shaft. Install two attaching
screws with lock washers and tighten securely.

NOTE: Removal and installation of pump does
not affect ignition timing, since the oil pump and
distributor drive gear is mounted on the distribu-
tor shaft.

4. Install oil pan.

OIL PUMP—RECONDITION
DISASSEMBLE

1. Remove cotter pin which retains floating screen
to oil pump inlet, and remove screen (Fig. 6-59).

2. Remove pressure regulator
spring, and pressure regulator ball.

spring retainer,

3. Remove screws retaining cover to oil pump
body and remove cover.

4. Remove driven gear and drive gear with shaft.

CLEAN AND INSPECT

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

2. Inspect pressure regulator spring (Fig. 6-60)
for distortion, cracks, and wear on sides.

Fig. 6-58 Oil Pump and Oil Pump Drive Shaft

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

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

5. Inspect pump gears and end of drive gear shaft
for wear (Fig. 6-60).

6. Inspect oil pump drive shaft (distributor to
pump shaft) for evidence of wear and cracks.
ASSEMBLE

1. Install drive and driven gears.
2. Install cover and turn drive shaft by hand to
ensure that it turns freely.

3. Install pressure regulator ball, spring and re-
tainer.

CAUTION: Do not attempt to change oil pressure
by varying length of pressure regulator valve
spring.

Fig. 6-59 Oil Pump Floating Screen Assembly
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DRIVE GEAR
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ASSEMBLY
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OIL PUMP DRIVE SHAFT

FLOATING SCREEN ASSEMBLY

PRESSURE PRESSURE
REGULATOR REGULATOR
BALL SPRING RETAINER

PRESSURE
REGULATOR
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Fig. 6-60 Oil Pump—Exploded View

4. Install screen assembly on oil pump and install
new cotter pin retainer, bending both ends of cotter
pin 90° to avoid contact with oil pan. See Fig. 6-58.

CONNECTING ROD BEARINGS—
REMOVE AND REPLACE

1. Remove oil pan.

2. To gain access to numbers 5, 6, 7 or 8 con-
necting rod caps it will be necessary to remove oil
pump screen and qil baffle.

3. Rotate crankshaft as necessary to bring crank

NO. 1 NO. 2 CONNECTING
CONNECTING ROD CAP
ROD CAP

Crankshaft Positioned for Removal of No. 1
and No. 2 Connecting Rod Caps

Fig. 6-61

pin carrying bearing to be replaced straight down
(Fig. 6-61).

4. Remove bearing cap of bearing to be replaced.

5. Install connecting rod bolt guide set J-5239
on connecting rod bolts (Fig. 6-62).

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

Fig. 6-62 Set J-5239 Positioned for Removal of
Connecting Rod Bearing Shell
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7. Inspect crank pin for damage, out-of-round, and
taper.

8. Reassemble cap and rod with new bearing shells
and check fit using plastigage or shim stock as out-
lined below.

CAUTION: Under no circumstance should a bearing
cap be filed or shimmed in an effort to effect a fit.

PLASTIGAGE METHOD FOR DETERMINING
CONNECTING ROD BEARING CLEARANCE

a. Place a piece of plastigage plastic the length
of bearing in bearing (bearing must be free of
oil); install bearing and cap and tighten nuts to 45
1b. ft. torque. DO NOT TURN CRANKSHAFT
WITH PLASTIGAGE IN PLACE.

b. Remove bearing cap. Using plastigage scale,
measure width of flattened piece of plastic. If
reading is not over 2V4, standard size connecting
rod bearing should be used; if over 2V4, use .001”
undersize bearing and recheck. Connecting rod
bearing inserts .002” undersize are available for
cases where use of the .001” undersize bearing re-
sults in excessive clearance.

SHIM STOCK METHOD FOR DETERMINING
CONNECTING ROD BEARING CLEARANCE

a. Place .0015” brass shim 14” wide by 74" long
in bearing cap with new standard insert and install
cap. Tighten nuts to 45 1b. ft. torque.

b. Attempt to move connecting rod endwise on
crankpin by hand and then by a light tap of a
hammer.

c. Repeat test to move rod endwise by hand
with shim removed. If connecting rod did not
move by hand, but moved by tap of hammer in
step “b” and moved freely in this step, the stand-
ard bearing should be used. If rod could be moved
by hand in step “b”, install .001” undersize bear-
ing. If necessary, recheck with .002” undersize
bearing.

9. After determining that the correct bearing in-
sert has been fitted, tighten connecting rod cap nuts
to final tightness of 40-46 1b. ft. torque. Nuts are self-
locking and require no lock washers or cotter pins.

10. Replace oil baffle and oil pump screen if they
were removed.

11. Replace oil pan, using new gaskets.

MAIN BEARINGS—REMOVE AND REPLACE

1. Remove oil pan.

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

59

L5

Fig. 6-63 Tool for Removing Upper Half of Main Bearing

3. Remove bearing cap of main bearing to be re-
placed.

4. Make a tool for removing upper half of bearing
shell as shown in Fig. 6-63. KMO 734 can also be
used.

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

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

7. Install new bearing lower half by inserting in
bearing cap so indentation in shell and cap coincide.

8. Install bearing cap and check fit of bearing us-
ing plastigage or shim stock as outlined below.

CAUTION: Under no circumstances should bearing
caps be filed or shimmed in an effort to effect a fit.

PLASTIGAGE METHOD FOR DETERMINING
MAIN BEARING CLEARANCE

a. Place a piece of plastigage plastic the length
of bearing in bearing (bearing must be free of
oil); install main bearing and cap and tighten rear
main bearing to 110-130 1b. ft. torque, all others to
90-110 1b. ft. torque.

NOTE: Do not turn crankshaft with plastigage
in place. ‘

When position of engine is such that weight of
crankshaft is on bearing caps, all bearing caps must
be in place and tightened so crankshaft weight will be
properly supported and not give error in reading at
bearing being checked. Shim caps on either side of
bearing being checked to force crankshaft against
upper half of bearing.
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Fig. 6-64 .002 Shim Positioned in Cap for Checking
Bearing Clearance

b. Remove bearing cap and using plastigage
scale, measure width of flattened piece of plastic.
If reading is not over 2V%2, standard size main
bearing should be used; if reading is over 2V%, use
.001” undersize bearing and recheck. Main bear- Fig. 6-65 Engine Oil Baffle and Tube Assembly
ing inserts .002” undersize are available for cases
where use of the .001” undersize bearing results in REAR MAIN BEARING OIL SEAL—

excessive clearance. REMOVE AND REPLACE
SHIM STOCK METHOD FOR DETERMINING

MAIN BEARING CLEARANCE SECHE

a. Place .002” brass shim I5” wide by 1” long 1. Remove oil pan.
in main bearing cap with new standard bearing 2. Remove oil pump and oil pump drive shaft.
and install cap, pulling up bolts to specified torque. 3. Remove oil baffle and cylinder block to oil
Refer to Fig. 6-64 for position of shim in cap. baffle tube (Fig. 6-65).

b. Attempt to rock crankshaft by hand 1” in 4. Remove rear main bearing cap.
either direction. ‘ 5. Remove rear center main bearing cap.
CAUTION: Do not attempt to move crankshaft more 6. Loosen remaining bearing caps sufficiently to
than 1” in either direction or shim may damage allow crankshaft to be moved away from block ap-
bearing. proximately 14" at the rear.

7. With crankshaft lowered to provide clearance,

. R t test i t “b” ith him. If . . .
¢. sepeat test 1n step withgut sltim remove upper half of rear main bearing oil seal.

crankshaft moves freely without shim in place and
locks with .002” shim, the standard bearing is
satisfactory. If it is possible to rock the crankshaft
freely with the .002” shim, the .001” undersize

8. With rear main bearing cap on bench, remove
oil seal and bearing shell.

bearing should be used and the fit rechecked. If REPLACE

necessary, recheck with .002” undersize bearing. 1. Install new seal in block as follows:

9. After determining that the correct bearing insert a. First install seal in cap and compress seal
has been fitted, tighten bearing cap to final tightness using hammer and seal compressor J-7588 (Fig.
of 90-110 1b. ft. torque except rear main bearing cap 6-66).
which should be tightened to 110-130 1b. ft. torque. b. Trim one end of seal flush with cap.

NOTE: Before installing rear main bearing cap, c. Rotate seal slightly and recompress to elimi-

apply a 144" wide bead of sealer on face of rear nate “bumps” caused by seal retention slots.

main bearing cap from packing groove to external d. Remove seal from cap, and install in block
cork groove on both sides. (Use suitable sealer.) by slipping up over crankshaft into seal cavity of

Reinstall cap and tighten to 110-130 lb. ft. torque. block. Insert end which was flush with cap first.
Lock washers are not used on main bearing cap e. Install rear center main bearing cap with
SCrews. bearing shell and tighten to 95 lb. ft. torque to

10. Replace oil pump, cylinder block to oil baffle pull crankshaft up into place against seal.
tube, and oil baffle if they were previously removed. f. Carefully trim both ends of seal flush with

11. Replace 0il pan, using new gaskets. block.
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Fig. 6-66 Compressing Upper Sedl in Bearing Cap
with J-7588

2. Install a new seal in rear main bearing cap,
using tool J-7588 to pack seal tightly. Be sure to
pack seal tightly into groove and trim flush with cap
(Fig. 6-66).

3. Install cap with shell and tighten to 110-130
1b. ft. torque.

4. Remove rear main bearing cap again and in-
spect split line between cap and block to be certain
that none of the seal material has been compressed
between the two. If inspection shows material be-
tween cap and block surface, scrape it off to insure
proper seating of metal surfaces.

5. Clean face of rear main bearing cap with vola-
tile type cleaner to remove all oiliness. Then apply a
146" diameter bead of sealer on face of the cap
from packing groove to external cork groove on both
sides. Reinstall cap and tighten to 110-130 1b. ft.
torque.

6. Tighten remaining main bearing caps to 90-110
1b. ft. torque. !

7. Replace oil baffle and cylinder block to oil
baffle tube.

8. Replace oil pump and oil pump drive shaft.

9. Replace oil pan, using new gasket.

CONNECTING ROD. AND PISTON ASSEMBLY—
REMOVE AND REPLACE
REMOVE

1. Remove intake manifold and cylinder head on

bank from which piston is to be removed.

2. Remove oil pan and if number 5, 6, 7, or 8 rod
and piston assembly is to be removed, remove oil
baffle and oil pump screen.

3. Rotate crankshaft so crank pin carrying assem-
bly to be replaced projects straight downward (Fig.
6-61).

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

5. Carefully remove connecting rod and piston
assembly by pushing out with knurled handle of
long guide (Fig. 6-67).

REPLACE

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

2. Using suitable ring compressor insert piston and
connecting rod assembly into cylinder so that “F”
on web and notch in top of piston are toward front
of engine. This will place the oil groove of the con-
necting rod so that it will direct oil against the oppo-
site cylinder wall.

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

4. Remove guide sct J-5239. Install bearing cap
and cap nuts and tighten to 40-46 1b. ft. torque.

5. Replace oil pump screen and oil baffle, if they
were removed.

6. Replace oil pan, using new gaskets. Tighten oil
pan screws to 10-15 1b. ft. torque.

Fig. 6-67 Removing Connecting Rod and Piston
Assembly with J-5239
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7. Install cylinder head and intake manifold.

CONNECTING ROD AND PISTON
ASSEMBLY—RECONDITION

NOTE: Use care at all times when handling and
servicing connecting rods and pistons. To prevent
possible damage to these units, do not clamp rod
or piston in vise since they may become distorted.
Do not allow pistons to strike against one another,
against hard objects, or bench surfaces, since dis-
tortion of piston contour or nicks in the soft alumi-
num material may result.

CONNECTING ROD AND PISTON-—
DISASSEMBLE

1. Remove piston rings using suitable piston ring
remover.

NOTE: It is important that rings be removed
carefully to prevent scratching or burring of ring
grooves and lands.

2. Using a suitable arbor press, place plunger of
tool J-6901 into piston pin bore and position on
arbor press (Fig. 6-68).

3. Place tool J-6901-5 between connecting rod and
piston boss (Fig. 6-68).

4. Place tool J-6901-3 (Fig. 6-68) in piston pin
and press piston pin down until pin bottoms in tool
J.-6901.

-J-6901-5

Piston Positioned in Arbor Press for
Removal of Pin

Fig. 6-68

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

6. Remove plunger and spring from tool J-6901
(Fig. 6-68).

7. Place end of piston pin in tool J-6901 and place
on arbor press.

8. Using tool J-6901-3 (Fig. 6-68) press pin out of
piston and connecting rod.

9. Remove bearing cap and bearings.

CONNECTING ROD AND PISTON-—
CLEAN AND INSPECT

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

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

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

NOTE: If piston pin bosses are rough or worn
out-of-round and the piston is otherwise service-
able, the pin bosses may be honed for oversize
pins. Before fitting oversize pins, however, it is
advisable to check fit of piston in bore.

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

5. Inspect bearing shells to see that they are service-
able. Fit of bearings should be checked when engine
is being assembled.

CYLINDER BORES—INSPECT

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

NOTE: Boring operation must be done under
close supervision so that specified clearance
between pistons, rings, and cylinder bores is
maintained.
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HONING CYLINDER BORES

Before honing, cylinder bores should be thoroughly
cleaned with a suitable solvent to remove all carbon
and oil. Crankshaft, bearings and other internal parts
must be covered or taped to protect them during
operation. Usually one or two strokes with proper
hone will remove light scoring, scuffing or scratches
from cylinder walls.

If new rings are to be installed and inspection
indicates cylinder bores are satisfactory in respect to
out-of-round and taper, with no scoring or scratches
evident, it is not necessary to de-glaze cylinder bores
as new rings will break in properly under normal
operation.

CAUTION: Make certain all abrasives are removed
from engine parts after honing. It is recommended
that a strong soap solution be used to thoroughly
clean parts.

FIT AND REPLACE PISTON

Pistons should be fitted in the bores by actually
measuring the fit. Clearance between the piston
and the cylinder bore should be .0007” to .0013” on
standard engines; .0022” to .0027” on 425A, police
and synchro-mesh tri-power.

NOTE: In some instances, where driver’s habits
indicate carelessness in breaking in a newly serv-
iced engine, it is recommended a clearance from
.0015” to .002” be used in fitting piston replace-
ments.

If cylinder bores have been reconditioned, or if
pistons are being replaced, reconditioning of bores
and fitting of pistons should be closely coordinated.
If bore has been honed, it should be washed thor-
oughly with hot, soapy water and a stiff bristle brush.

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

NOTE: When measuring cylinder bores and pis-
tons it is very important that the block and pistons
be at room temperature. If any or all of the parts
are hotter or colder than normal room tempera-
ture, improper fitting will result.

Measure the piston skirt perpendicular to the
piston pin boss (piston pin removed) and 114” below
the oil ring groove. Make sure the micrometer is in
full contact (Fig. 6-69).

As the pistons are measured they should be marked
for size identification and the measurements recorded.

Fig. 6-69 Measuring Piston with Micrometer

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

New pistons are serviced for both standard and

premium fuel engines in standard size and .005”,
.010”, .020” and .030” oversize.

NOTE: Since these are nominal or basic sizes, it is
important that new pistons be measured to ensure
proper fit. All new pistons are serviced with selec-
tively fitted piston pins.

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

FITTING PIN IN PISTON

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

NOTE: Piston and pin must be at room tempera-
ture when checking fit and pin must be able to
fall from piston by its own weight.

FITTING OVERSIZE PINS IN PISTONS
AND CONNECTING ROD PIN BORES

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

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

NOTE: A special grit hone is used for honing the
connecting rod pin bore. The piston pin size should
be .0008” to .0016” larger than the connecting rod
pin bore for the proper press fit. The piston pin
should not show any movement under 1500 1b.
minimum load after assembly in rod.

ASSEMBLE CONNECTING ROD TO PISTON

All pistons have an “F” cast on the front side.
There is also a notch cast in the top of the high com-
pression piston head and two notches cast in top of
the low compression piston head at the front (Fig.
6-70) to facilitate proper installation. The piston
assemblies should always be installed with the notch
or notches toward the front of the engine.

REPLACE PISTON PIN

1. Place plunger and spring in tool J-6901 (Fig.
6-71) to be used as a pilot and stop.

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

3. Coat piston pin and rod lightly with graphite
lubricant.

4. Place tool J-6901-3 in piston pin and press pin
into piston and connecting rod (Fig. 6-71) until
piston pin bottoms against plunger of tool J-6901.
Piston must turn freely on pin. If piston binds on pin,
disassemble, hone piston pin bosses slightly and re-
assemble.

The odd numbered piston assemblies will always
be installed in the left hand bank of cylinders, while

SMALL “BOSS" SIDE
OF ROD TOWARD "F”
IDE OF PISTON

LARGE ""BOSS" SIDE
OF ROD. TOWARD “'F"
SIDE OF PISTON

LEFT BANK
NOS. 1,3,5,7

RIGHT BANK
NOS. 2,4,6,8

Fig. 6-70 Correct Assembly of Rod to Piston

Fig. 6-71

Installation of Piston Pin

the even numbered piston assemblies will always be
installed in the right hand bank of cylinders.

One side of the connecting rod will have large ma-
chined bosses with cap boss (Fig. 6-70). This side of
the connecting rod and cap of the two adjacent rods
on each crankpin will always be facing each other.

This means that the large machined bosses on odd
numbered rods will always be facing the front of the
engine, while the small machined bosses on even
numbered rods will also be facing the front of the
engine. When the rod and piston are correctly in-
stalled, the oil groove between the rod and cap will
be on the left side on even numbered rods, and on
the right side on odd numbered rods.

INSTALL PISTON RINGS

Two compression rings and one 4-piece o0il control
ring, all above the piston pin, are used on pistons for
both standard and premium fuel engines. The top
compression rings are taper faced and also have
either a step or a chamfer on the inside diameter of
the top side. The top compression ring is chrome
plated. The lower compression ring may have a step
or chamfer on the inside but should always be in-
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Fig. 6-72 Checking Ring Gap with Feeler Gauge

stalled with the mark (letter “T"", dot or word “TOP”’)
toward the top.

New rings are serviced for the standard size pistons,
and for .005”, .010”, .020”, and .030” oversize pistons.
When selecting rings be sure they match the size of
the piston on which they are to be installed, i.e. stand-
ard rings for standard pistons, .010” oversize rings
for .010” oversize pistons, etc. Ring gap and side
clearance should be checked while installing rings as
follows:

1. Check pistons to see that ring grooves and oil
return holes have been properly cleaned.

2. Place ring down at the bottom of the ring trav-
eled part of the cylinder bore in which it will be
used. Square ring in bore by pushing it into position
with head of piston.

3. Measure gap between ends of ring with feeler
gauge (Fig. 6-72). Gaps should be as follows:

Upper Compression Ring ... ... .016”-.026"
Lower Compression Ring .. .. .. .013”-.025”
Oil Ring .. ............ ...... .015”-.035”

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

4. Install rings on piston, using suitable ring in-
stalling tool, such as J-7135, to prevent breakage or
fracture of rings, or damage to pistons.

5. Measure side clearance of rings in ring groove
(Fig. 6-73) as each ring is installed. Clearance with
new pistons and rings should be as follows:

Upper Compression Ring ... .0015”-.0030”
Lower Compression Ring ... .0015”-.0035"
Oil Control Ring .. ... .. ... .0015”-,0085"

If side clearance is excessive, piston should be
replaced.

ENGINE—REMOVE FROM VEHICLE

NOTE: The engine may be removed from the car
with the transmission attached; however, if it is
desired to remove the transmission before remov-
ing the engine, the following procedure given below
will still apply in general.

1. Drain water, engine oil, and transmission lubri-
cant.

2. Remove hood. See CHASSIS SHEET METAL
SECTION.

3. Remove engine ground wire.

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

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

6. Remove upper and lower radiator hose and dis-
connect heater line from intake manifold and timing
chain cover. On Hydra-Matic equipped cars remove
inlet and outlet oil lines from radiator. Remove oil
pressure warning light wire from switch terminal at
filter.

7. Remove fuel pump lines and filter.
8. Remove fuel and vacuum lines.
9. Remove carburetor and gasket.

10. Remove terminal from thermogauge unit on
intake manifold. Disconnect coil primary lead at coil.
Disconnect generator to regulator wires from gener-
ator, release from clips retaining to valve cover and
pull clear of engine.

11. Remove battery and cables.
12. Remove radiator and fan.
13. Remove crankcase ventilator outlet pipe.

14. Loosen muffler and tail pipe supports, then
disconnect exhaust pipe from exhaust crossover pipe.

15. Disconnect solenoid wire loom from junction
block on fender skirt.
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16. Remove gearshift manual linkage at transmis-
sion,

17. Disconnect linkage from clutch release fork
and remove clutch control countershaft bracket from
flywheel housing (synchro-mesh equipped cars).

18. Remove propeller shaft drive line assembly.

19. Remove top breather pipe bolt from rear end
of right side cylinder head. Thread 34" bolts through
ends of short, strong chain and insert in top holes at
rear of right and left cylinder heads. Loop heavy
chain fall through short chain and connect end of
chain fall to lift plate on timing chain cover.

CAUTION: Bolts at rear of cylinder heads must be
drawn up as tightly as possible to prevent pulling
out,

20. Remove bolts holding front and rear insulators
to frame. )

21. Disconnect Hydra-Matic oil cooler lines at
timing cover.

22. On Hydra-Matic equipped cars, support bot-
tom of transmission with special automatic trans-
mission jack and remove frame cross member to
which engine rear insulator was fastened.

CAUTION: Use care to prevent transmission swing-
ing down when cross member is removed, as pos-
sible damage to transmission or personal injury
may result.

23. Carefully hoist engine and transmission out of
car checking frequently to see that sufficient clear-
ance exists to prevent bending any parts; this is
especially important in the case of Hydra-Matic
throttle linkage.

CRANKSHAFT—REMOVE AND REPLACE

The crankshaft can be removed and replaced with
cylinder heads, pistons, rods, manifolds and other
upper engine components installed, but the flywheel,
clutch and transmission assemblies must be removed.

REMOVE
1. Remove spark plugs.

2. Remove engine oil pan.

3. Remove oil pump assembly and oil pump drive
shaft (Fig. 6-58).

4. Remove oil baffle and oil baffle tube (Fig.
6-65).

5. Remove harmonic balancer.

6. Remove fuel pump (Fig. 6-74).

Fig. 6-73 Measuring Side Clearance of Ring in Groove

7. Remove timing chain cover, gasket and O-ring
seal.

8. Remove fuel pump eccentric and bushing (Fig.
6-75).

9. Remove timing chain cover oil seal.

10. Remove sprockets and timing chain (Fig.
6-75).

11. Remove connecting rod caps.

12. Remove main bearing caps from block (Fig.
6-75).

NOTE: Before removing crankshaft, tape threads
of connecting rod bolts to prevent damage to
crankshaft. Depress pistons until connecting rods
are free of crankshaft. )

13. Lift crankshaft from block.

FUEL PUMP

———— HARMONIC BALANCER

Fig. 6-74 Position of Fuel Pump on Timing Chain Cover
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SPROCKET
RETAINER BOLT

e

Fig. 6-75 Front View of Engine with Oil Pan and
Timing Chain Cover Removed

REPLACE

1. With upper bearings installed position crank-
shaft in block.

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

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

NOTE: Make sure upper bearings remain in proper
position.

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

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

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

7. Install sprockets and timing chain, making sure
timing marks on sprockets are aligned properly (Fig.
6-44).

8. Install new timing chain cover oil seal, coating

contact surface with special purpose moly grease.

9. Install fuel pump eccentric and bushing and
insert sprocket retaining bolt with washer. Tighten
securely.

10. Install timing chain cover, new cover gasket
and new O-ring seal.

11. Install fuel pump (Fig. 6-74).
12. Install harmonic balancer.
13. Install oil baffle and_oil baffle tube.

14. Install oil pump drive shaft and oil pump as-
sembly.

15. Install engine o0il pan.

16. Install spark plugs.

ENGINE—DISASSEMBLE FOR OVERHAUL

(With transmission, clutch and flywheel removed
and engine mounted in holding stand.)

1. Remove oil level indicator.

2. Remove bolt from rocker arm cover and re-

move oil level indicator tube.

3. Remove generator, with mounting brackets, and
fan belt.

4. Remove fan and.pulley.
5. Remove generator adjusting strap.

6. Remove distributor assembly with spark plug
wires and spark plug wire supports as follows:

a. Remove wires from spark plugs and remove
spark plug wire supports.

b. Disconnect secondary coil wire at center of
distributor cap.

¢. Disconnect primary coil wire at coil.

d. Disconnect hose at vacuum advance dia-
phragm on distributor.

e. Remove ‘distributor hold down clamp (Fig.
6-76).

f. Refnove distributor (turn lightly to right
while pulling out).

7. Remove positive crankcase ventilation valve or
remove crankcase ventilator outlet pipe brackets
from cylinder head and flywheel housing, if car is so
equipped.

8. Pull pipe out of flange on valve push rod cover
assembly. (Push neoprene seal up on pipe so it will
not be lost.)

9. Remove throttle linkage bracket.

10. Disconnect fuel filter hose at fuel pump and
remove pump.
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11. Disconnect upper fuel filter connecting hose
from carburetor fuel line.

12. Remove carburetor and fuel filter assembly.

13. Remove oil filter and gasket.

14. Remove spark plugs.

15. Remove rocker arm covers.

16. Remove exhaust crossover pipe assembly.

17. Remove right and left side exhaust manifolds.

18. Remove intake manifold and gaskets.

19. Remove valve push rod cover assembly with
gaskets.

20. Remove rocker arm nuts and remove rocker
arms with balls and place in valve and valve train
holding stand J-5709 (Fig. 6-17).

NOTE: Valve lifters, push rods, rocker arms,

rocker arm balls, and retaining nuts must be kept

in sets when removed and each set must be re-
placed in the exact locations from which they
were removed.

21. Remove push rods and place in support stand
J-5709. ,

22. Remove valve lifters with remover J-3049.
Place lifters in valve lifter box J-5763 (Fig. 6-16)
so lifters can be installed in the bosses from which
they were removed.

23. Remove cylinder head bolts and remove cyl-
inder heads and gaskets.

NOTE: Locating pins in cylinder block will hold

cylinder head in position when all bolts have

been removed.

24. Scrape carbon from upper edge of bore. This
will usually eliminate the ridge making the use of a
ridge reamer unnecessary.

25. Turn engine over in holding stand and remove
flywheel housing front shield and oil pan.

26. Remove oil pump with floating screen and oil
pump drive shaft.

27. Remove engine oil baffle and cylinder block
to oil baffle tube.

28. Remove connecting rod and piston assemblies
in pairs as follows:

NOTE: Mark each rod and cap with the corre-

sponding cylinder number to ensure that they will

be returned to the same place when reinstalled.

a. Turn crankshaft so that two opposite pistons
are near bottom of stroke (Fig. 6-61). This will
put crankpin on center line of block and expose
rod nuts most advantageously.

NOTE: Crankshaft can be turned by using a 1344"”
socket and handle on harmonic balancer attaching
bolt.

 DISTRIBUTOR &
HOLD-DOWN E
CLAMP

Fig. 6-76 Distributor Hold-Down Clamp

b. Remove rod nuts and bearing cap with bear-
ing shell.

c. Install connecting rod bolt guide set J-5239
on connecting rod bolts (Fig. 6-67).

d. Carefully apply force on tool J-5239 and force
piston out of cylinder bore.

€. Reinstall bearing cap on connecting rod to
keep mating parts together.

f. Repeat for remaining assemblies.

29. Remove harmonic balancer attaching bolt and
washer, and slide balancer off crankshaft.

NOTE: A hammer handle placed between the
block and the front counterweight of the crank-
shaft will hold the crankshaft while attaching
bolt is being removed.

30. Remove timing chain cover, timing chain cover
oil seal, and timing chain cover to block gasket.

31. Remove fuel pump eccentric from camshaft.
Place hammer handle between block and front crank-
shaft counterweight to hold crankshaft.

32. Slide timing sprockets and timing chain off
ends of crankshaft and camshaft.

33. Remove camshaft thrust plate attaching bolts
and remove thrust plate.
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34. Remove camshaft from block, using care to
prevent damage to bearings from cam lobes.

35. Remove all main bearing caps.

NOTE: All caps are held in positive alignment by
dowel pins, which also aid in correctly installing
the caps. Bearing caps should be kept in order as
they are removed to avoid the possibility of inter-
changing caps when they are replaced.

36. Lift crankshaft from block using care to pre-
vent damage to bearing shells.

37. Remove bearing shells from block.
38. Remove rear main bearing oil seal packing.

39. Remove drain cocks from either side of cyl-
inder block.

ENGINE—CLEAN AND INSPECT
CLEAN AND INSPECT CYLINDER BLOCK

1. Visually inspect all water and oil passage plugs
for evidence of leakage and thoroughly clean ex-
terior of block.

2. With block inverted clean out water jacket,
using steam or suitable pressure type cleaning equip-
ment, by injecting solution through two large holes
in front of block.

3. Remove all oil passage plugs (Fig. 6-77 and
6-78).

4. Flush out all oil passages in the block (refer to
OIL CIRCULATION) with suitable pressure type

cleaning equipment using tri-sodium phosphate and
hot water, steam, or equivalent cleaning solvent.

SERIAL NUMBER
PAD

OIL GROOVE FOR TIMING
CHAIN CRANKSHAFT SPROCKET

OIL PASSAGE TO
DISTRIBUTOR LOWER BUSHING
AND DRIVE GEAR

2

\ OIL GALLERY PLUGS

TIMING CHAIN
COVER GASKET

Fig. 6-77 Cylinder Block—View from Left Front



ENGINE MECHANICAL 6-43

NOTE: The oil passages (Fig. 6-78) in the block
which supply oil from the front center aid rear
center camshaft bearings to the right and left cyl-
inder heads respectively are considerably larger
than the oil holes in the camshaft bearings (Fig.
6-79). Due to this fact, sludge may collect in the
passages above these bearings and may subse-
quently be forced into the oil galleries of the cylin-
der head, causing possible restriction of oil passages
in the rocker arm studs. For this reason these pas-
sages should be thoroughly cleaned and inspected.

5. Immediately after cylinder bores, valve lifter
‘bores and other machined surfaces have dried, apply
oil to prevent rusting.

6. Examine block thoroughly for evidence of
cracks. Check all machined surfaces for burrs, scores,
and scratches.

7. Visually inspect condition of cylinder bores
and check for out-of-round and taper using suitable
measuring equipment.

8. Visually inspect camshaft bearings for scoring,
galling or evidence of excessive wear.

9. Check fit of each valve lifter in its boss. Lifters
should have .0013” to .0028” clearance in boss of
block. If clearance is excessive, lifter should be re-
placed with an oversize lifter. Lifters are serviced
.001” and .002” oversize. Reaming of lifter bosses is
not recommended.

10. Inspect all oil passages in block to see that
they are not obstructed. The following is a suggested
procedure.

a. With cylinder block inverted, use pen light
to see that passage from oil pump to filter is open
(Fig. 6-79).

OIL PASSAGE FROM REAR
CENTER CAMSHAFT BEARING
TO LEFT CYLINDER HEAD

(O]]1
GALLERY
PLUGS

WATER
JACKET
PLUG

WATER
CAMSHAFT REAR JACKET
BEARING PLUG PLUG

OIL PASSAGE FROM FRONT
s CENTER CAMSHAFT BEARING
' TO RIGHT CYLINDER HEAD

.,

OIL LEVEL
INDICATOR
LOWER TUBE

OIL PASSAGE FROM FILTER

TO REAR MAIN BEARING
AND LEFT OIL GALLERY

OIL PASSAGE FROM
PUMP TO FILTER

Fig. 6-78 Cylinder Block—View from Right Rear
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b. Check passage from filter outlet to rear main
bearing by inserting wire in oil filter outlet pas-
sage and using pen light to see that wire is visible
in passage to rear main bearing (Fig. 6-78).

c. Visually check passage from each main bear-
ing to corresponding camshaft bearing (Fig. 6-79).

d. Check passage from filter outlet (through
left oil gallery) to main bearings. Use rubber hose
to blow smoke in oil filter outlet while observing to
see that smoke passes out passages leading to all
main bearings.

e. With cylinder block right side up, check oil
passages to left bank lifter bosses. Use rubber hose
to blow smoke in oil filter outlet while observing
for smoke passing out oil passages from left main
oil gallery to lifter bosses.

f. Check oil passages to right bank lifter bosses.
Use rubber hose to blow smoke in passage from
front main bearing to right main oil gallery while
observing for smoke passing out passages from
right gallery to lifter bosses.

g. Visually check passage from rear center
camshaft bearing to left cylinder head and passage

MAIN BEARING
CAP DOWELS

OIL SEAL

OIL SLINGER GROOVE

OIL DRAIN GROOVE

PASSAGE
FROM PUMP
TO FILTER

WATER
JACKET
PLUGS

BULKHEAD

P

PASSAGE FROM /f
LEFT OIL
GALLERY &

PASSAGE TO RIGHT
OIL GALLERY

\ OIL PASSAGE

TO RIGHT HEAD

Fig. 6-79 Cylinder Block—View from Bottom
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from front center camshaft bearing to right cyl-

inder head (Fig. 6-78).

h. Use wire to check two drain holes in lifter
galley (Fig. 6-80).

CLEAN AND INSPECT CRANKSHAFT AND
MAIN BEARINGS

1. Inspect main bearing journals and crankpins for
scoring or galling. Measure crankpins and bearing
journals to see that maximum out-of-round and
taper does not exceed .0005”.

2. Inspect main bearing shells to be sure that they
are serviceable. Fit of bearings should be checked
when engine is being assembled.

CLEAN AND INSPECT CAMSHAFT, THRUST
PLATE, AND FUEL PUMP ECCENTRIC

1. Check camshaft for general condition. Bearing
journals should not be scored or burred. Cam lobes
should be smooth and free of burrs and grooves. Qil
pump drive gear should not have excessive wear.

2. Inspect camshaft thrust plate to see that no
groove or ridge has been worn into bearing side of
plate.

3. Inspect fuel pump eccentric and bushing for evi-
dence of excessive wear.

CLEAN AND INSPECT TIMING CHAIN
AND SPROCKETS

Clean sprockets and chain and inspect for evidence
of excessive wear.

ENGINE—ASSEMBLE

1. Install drain cock in each side of block.

2. Install rear main bearing oil seal in block and
cap as follows:

a. Place seal in groove in block and pack tight-
ly with hammer and tool J-7588 (Fig. 6-81).

b. With tool still in place cut seal off flush with
block. Remove tool from block.

c. Place seal in groove in bearing cap and pack
tightly with hammer and tool J-7588 (Fig. 6-82).

d. With tool still in place carefully cut seal off
flush with cap. Remove tool from cap.

3. Position main bearing shells in block.

Fig. 6-80 Drain Holes in Lifter Galley

The rear main bearing cap has three grooves, one
for oil drain, one for the oil slinger and the other for
the seal (Fig. 6-83). The upper bearing shells have
two oil grooves. The front oil groove has an oil hole
in the center while the rear oil groove has three oil
drain holes evenly spaced. The upper and lower shells
are not interchangeable due to location of tang slots in
block and cap. For the front, front center, center, and
rear center bearings install the shells with the oil
grooves in the cylinder block (upper) position and
install the shells without the oil grooves in the cap
(lower) position. There will be no oil supply to the
bearings if the shells are reversed.

4. Carefully position crankshaft in place in block.

5. Position main bearing shells in caps and measure
bearing clearances as follows:

CAUTION: Under no circumstances should bearing
caps be filed or shimmed in an effort to effect a
final fit.

PLASTIGAGE METHOD FOR DETERMINING
MAIN BEARING CLEARANCE

a. Place a piece of plastigage plastic the length
of bearing in bearing to be checked (bearing must
be free of oil); install all main bearings and caps
and tighten to specified torque given in step 6
below. DO NOT TURN CRANKSHAFT WITH
PLASTIGAGE IN PLACE.
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Fig. 6-81 Compressing Seal in Block with J-7588

When position of engine is such that weight of
crankshaft is on bearing caps, all bearing caps must
be in place and tightened so crankshaft weight will be
properly supported and not give error in reading at
bearing being checked. Shim caps on either side of

Fig. 6-82 Compressing Upper Seal in Bearing Cap with
J-7588

SEAL GROOVE OIL DRAIN OIL SLINGER
GROOVE GROOVE

SLOTS

Fig. 6-83 Rear Main Bearing Cap

bearing beihg checked to force crankshaft against
upper half of bearing.

b. Remove bearing cap with plastigage and, using
plastigage scale, measure width of flattened piece of
plastic. If reading is not over 2V%, standard size
main bearing should be used; if reading is over 212,
use .001” undersize bearing and recheck. Main
bearing inserts .002” undersize are available for
cases where use of the .001” undersize bearing re-
sults in excessive clearance.

SHIM STOCK METHOD FOR DETERMINING
MAIN BEARING CLEARANCE

a. Place .002” brass shim, ¥2” wide by 1” long
in main bearing cap to be checked, using new
standard bearing, and install all caps and bearings,
pulling up bolts to specified torque given in step 6.
Refer to Fig. 6-64 for position of shim in cap.

b. Attempt to rock crankshaft by hand 1” in
either direction.

CAUTION: Do not attempt to move crankshaft more
than 1" in either direction or shim may damage
bearing.

c. Repeat test in step “b” without shim. If
crankshaft moves freely without shim in place and
locks with .002” shim, the standard bearing is sat-
isfactory. If it is possible to rock the crankshaft
freely with the .002” shim, the .001” undersize
bearing should be used and the fit rechecked. If
necessary, recheck with .002” undersize bearing.

6. After determining that the correct bearing insert -
has been fitted, tighten all bearing caps to final tight-
ness of 90-110 1b. ft. torque, except rear main bearing

cap which should be tightened to 110-130 1b. ft. torque.
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NOTE: Before final installation of rear main bear-
ing cap, apply a 144" wide bead of sealer on face of
rear main bearing cap from packing groove to ex-
ternal cork groove on both sides. (Use suitable
crankshaft sealer.) Reinstall cap and tighten to
110-130 1b. ft. torque.

NOTE: Lock washers are not used on main bear-
ing cap bolts.

7. Install camshaft being careful not to damage
bearings as camshaft is inserted.

8. Position camshaft thrust plate over camshaft
with groove facing block, install attaching bolts with
lock washers, and tighten 10-25 1b. ft. torque.

9. Make sure keys are in place in crankshaft and
camshaft. Install timing chain and sprockets making
sure marks in sprockets are aligned exactly on a
straight line passing through the shaft centers (Fig.
6-84).

NOTE: Alignment can be simplified by first in-
stalling sprockets without chain to align timing
marks. If timing chain is excessively loose, new
chain or new chain and sprockets should be used.

10. Position fuel pump eccentric and bushing on
camshaft sprocket. Install attaching bolt with retainer
and tighten 30-45 1b. ft. torque. Place hammer handle
between block and crankshaft counterweight to keep
shafts from turning.

11. Coat contact surface of timing chain cover oil
seal with special purpose moly grease and install seal
on end of crankshaft.

12. Turn engine right side up. Position timing chain
cover gasket over studs and against block ard install
timing chain cover. Insert all but timing chain cover
to intake manifold attaching bolts and tighten 20-35
1b. ft. torque. Install nuts on studs but do not tighten.

13. Slide harmonic balancer onto crankshaft, mak-
ing certain groove in I.D, of balancer is lined up with
key on crankshaft, and install harmonic balancer to
crankshaft with bolt and washer. With hammer
handle in place between block and crankshaft coun-
terweight to keep crankshaft from turning, tighten
harmonic balancer to crankshaft bolt 130-190 1b. ft.
torque.

14. Remove hammer handle and turn crankshaft
so crankpin for rod and piston assemblies to be in-
stalled projects straight down.

NOTE: Crankshaft can be turned by means of
the harmonic balancer attaching bolt.

Fig. 6-84 Aligning Valve Timing Marks

15. Install connecting rod bolt guide set J-5239
on connecting rod bolts with long guide on side with
oil groove (so it will be toward center of engine when
installed.)

16. Install bearing shell in connecting rod.

CAUTION: When installing bearing shells, make
sure they are squarely seated in the rod and cap.
If care is not used with these relatively narrow
bearings, they may be installed slightly askew
{bearing not exactly parallel to rod or cap) causing
damage or breakage.

17. Using suitable ring compressor, insert connect-
ing rod and piston assembly into bore with “F” on
web of piston and notch on top of piston facing front.
From beneath engine, use long guide to pull connect-
ing rod into place against crankpin. Remove guide
set from connecting rod bolts.

18. Position bearing shell in cap and measure bear-
ing clearance as follows:

CAUTION: Under no circumstances should a bear-
ing cap be filed or shimmed in an effort to effect a
fit.

PLASTIGAGE METHOD FOR DETERMINING
CONNECTING ROD BEARING CLEARANCE

a. Place a piece of plastigage plastic the length
of bearing in bearing (bearing must be free of
oil); install bearing and cap and tighten nuts to
40-46 1b. ft. torque. DO NOT TURN CRANK-
SHAFT WITH PLASTIGAGE IN PLACE.



6-48 1962 PONTIAC CHASSIS SHOP MANUAL

b. Remove bearing cap. Using plastigage scale,
measure width of flattened piece of plastic. If
reading is not over 213, standard size connecting
rod bearing should be used; if over 214, use .001”
undersize bearing and recheck. Connecting rod
bearing inserts .002” undersize are available for
cases where use of the .001” undersize bearing re-
sults in excessive clearance.

SHIM STOCK METHOD FOR DETERMINING
CONNECTING ROD BEARING CLEARANCE

a. Place .0015” brass shim 14" wide by 74"
long in bearing cap with new standard insert and
install cap. Tighten nuts to 40-46 1b. ft. torque.

b. Attempt to move connecting rod endwise on
crankpin by hand and then by a light tap of a
hammer.

c. Repeat test to move rod endwise by hand
with shim removed. If connecting rod did not
move by hand, but moved by tap of hammer in
step “b” and moved freely in this step, the stand-
ard bearing should be used. If rod could be moved
by hand in step “b”, install .001” undersize bear-
ing. If necessary, recheck with .002” undersize
bearing.

19. After determining that the correct bearing in-
sert has been fitted, repeat above procedures for re-
maining piston and rod assemblies and tighten con-
necting rod cap nuts to final tightness of 40-46 1b. ft.
torque. Nuts are self-locking and require no lock
washers or cotter pins.

20. Position cylinder block to oil baffle tube and
engine oil baffle on engine, install attaching bolts
with lock washers and tighten securely (Fig. 6-85).

21. Insert oil pump drive shaft through opening
in block and install oil pump assembly, using gasket
between pump and block. Use lock washers on at-
taching bolts and tighten securely.

22. Install new gaskets to oil pan, using retainers
and cement rear main bearing cap gasket to cap. In-
stall oil pan and all except the two rear bolts. Position
flywheel housing front shield against oil pan and fly-
wheel housing. Install rear two oil pan bolts and
four shield to flywheel housing bolts. Tighten oil pan
bolts to 10-20 1b. ft. torque.

23. Install each cylinder head as follows:

OIL BAFFLE CYLINDER
BLOCK OIL
BAFFLE TUBE

Fig. 6-85 Proper Assembly of Oil Baffle and Tube

a. Position gasket on block, indexing with locat-
ing pins (gaskets are interchangeable end for end
and side for side).

b. Position cylinder head on gasket, indexing
with locating pins.

c. Install cylinder head bolts and tighten evenly
“to 85-100 1b. ft. torque.

NOTE: Three different length bolts are used.
When inserted in the proper holes, all will project
the same amount from their respective bosses. Do
not use sealer of any kind on threads. Install bolt
with integral stud at left front corner of left head
(for.battery ground cable), and at right rear corner
of right head (for radio ground strap).

24. Install lifters in bosses from which they were

removed.

25. Install push rods and rocker arms with balls,

and start rocker arm nuts.

NOTE: Push rods should be installed in same
places they were originally installed and with same
end contacting rocker arm.

26. Tighten rocker arm ball retaining nuts to 15-25

1b. ft. torque.

27. Install distributor as follows:

a. Turn crankshaft to firing position of number
one cylinder so that number one exhaust and in-
take valve lifters are both on base circles of their
cams (Fig. 6-86) and timing mark on harmonic
balancer is indexed with pointer (Fig. 6-87).

NOTE: Number one intake must have just closed.
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NO. 1 INTAKE ;
VALVE LIFTER

Fig. 6-86 Relationship of Lifters and Cams when
Cylinder No. 1 is in Firing Position

b. Position new distributor to block gasket on
block.

c. Install distributor (without cap and wires)
so that vacuum diaphragm faces the left side of
the engine and rotor arm points toward contact in
cap for number six cylinder. It will also be neces-
sary to turn the oil pump drive shaft, using a
screwdriver, so it will index with distributor shaft.
Distributor and rotor will be positioned as shown
in Fig. 6-88 when properly installed.

28. Install distributor hold down clamp and special
bolt and tighten enough to hold distributor in place.

29. Cement new gasket to push rod cover. Install
push rod cover and insert two bolts and flat washers
and tighten to 2-7 1b. ft. torque.

30. Cement new gaskets to rocker arm covers and
install covers leaving bolts loose. (Some of the bolts
will have to be removed later to install wire and

pipe clips.)

31. Position new intake manifold gaskets over lo-
cating sleeves on cylinder heads and install intake
manifold with new O-ring seal, exercising caution to
prevent bending locating sleeves.

32. Install intake manifold bolts and nuts using
special flat washers under nuts. Install timing chain
cover to intake manifold bolt and tighten to 20-35
1b. ft. torque. Tighten remaining intake manifold bolts
to 30-45 1b. ft. torque.

POINTER ON
TIMING CHAIN COK\Q{ER

Fig. 6-87 Timing Mark on Harmonic Balancer Aligned
with Pointer on Timing Chain Cover

NOTE: On Hydra-Matic models, install throttle
control engine bracket under rear screw.

33. Thoroughly clean gasket surfaces of cylinder
heads and exhaust manifolds and install both exhaust

| DIVSTRIBUTR
:HOLD-DOWNf
CLAMP

Fig. 6-88 Distributor Properly Installed
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manifolds, holding in place loosely with one bolt
at each end. Slide new gaskets into place, install
remaining bolts and tighten to 20-35 1b. ft. torque.

NOTE: Use new special locks under front and rear
pairs of bolts and bend tabs against bolt heads after
tightening.

34. Install exhaust crossover pipe using one thick
(.135” thick) or two thin (.075” thick) gaskets at
each flange. Install flange bolts and tighten securely.

35. Position oil filter on block using new gasket,
install attaching bolts using flat washer and lock
washer and tighten to 20-35 1b. ft. torque.

36. On engines equipped with crankcase ventilator
outlet pipe, oil interior of outlet pipe seal and slide
onto pipe. Insert pipe into flange on push rod cover,
and slide seal down to cover connection. Slide outlet
pipe to cylinder head clamp onto pipe and attach to
rear of cylinder head.

37. On engines equipped with positive crankcase
ventilation valve, apply soap or rubber lubricant to
tapered surface of check valve grommet and install
check valve to push rod cover. Install fittings in holes
in intake manifold.

38. Attach hoses to fittings, using soap or rubber
lubricant, and assemble connector to hoses. Attach re-
taining bracket with intake manifold bolt and insert
hoses.

39. Install carburetor.

40. Install fuel pump on pad on timing chain cover
using new gasket (it may be helpful to turn crank-
shaft to put the fuel pump eccentric at the low point).
Install screws with lock washers and tighten securely.

41. Attach fuel filter assembly to left timing chain
cover stud and tighten nut 20-35 1b. ft. torque.

42. Attach generator adjusting strap to right tim-
ing chain cover stud and tighten nut to 20-35 1b. ft.
torque. )

43. Install throttle control engine bracket to rear
of cylinder head on synchro-mesh models. On cars
equipped with Hydra-Matic transmission connect in-
termediate rod to carburetor throttle rod bracket, and
connect cross shaft bracket to flywheel housing.

44, Attach carburetor throttle rod to throttle lever
on carburetor.

45. Attach coil and bracket assembly to intake
manifold using flat washer and lock washer on each
bolt.

46. Connect fuel filter hose to fuel pump.

47. Connect upper fuel filter hose to carburetor .
fuel line.

48. Tighten rocker arm cover screws to 45-80 1b. in.
torque, leaving oil level indicator tube retaining
screw loose.

49. Install spark plugs using new gaskets and
tighten carefully to 15-25 1b, ft. torque.

50. Install distributor cap with spark plug and coil
wires. Connect spark plug wires, coil secondary wire
and connect distributor to coil primary wire (connect
to negative terminal of coil).

51. Connect hose to vacuum advance diaphragm
on distributor.

52. Install pulley and fan on water pump hub.
Tighten bolts to 15-25 1b. ft. torque.

53. Install generator.

54. Install drive belts and adjust to proper tension.
Refer to page 6A-12. Tighten generator attaching
bolts securely.

55. Install oil level indicator tube and tighten
remaining rocker arm cover screw 45-80 1b. in. torque.

56. Install oil level indicator.

ENGINE—INSTALL IN VEHICLE

1. Assemble clutch and transmission to engine.

2. Install rear brackets with insulators on trans-
mission extension and install front insulators on en-
gine.

3. Thread 34" bolts through ends of short, strong
chain and insert in top holes at rear of right and
left cylinder heads. Loop heavy chain fall through
short chain and connect end of chain fall to lifter
plate on timing chain cover.

CAUTION: Bolts at rear of cylinder heads must be
drawn up as tightly as possible to prevent pulling
out.

4. Very carefully lower engine, clutch and trans-
mission assembly into place in car. Fasten rear ex-
tension bracket to frame cross member and fasten
front insulator to front cross member.

NOTE: On Hydra-Matic models, it will be neces-
sary to raise the rear of the engine to install the
engine support rear cross member. The rear of
the engine should be raised by using a special
automatic transmission jack under the transmis-
sion oil pan.

CAUTION: Do not use jack under engine oil pan.
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5. Install propeller shaft.

6. On synchro-mesh models, connect clutch link-
age. See ENGINE CLUTCH SECTION.

7. Connect gearshift manual linkage to transmis-
sion.

8. Connect exhaust pipe assembly to exhaust
manifolds using new gaskets. Use two thin (.075”
thick) or one thick (.135” thick) gasket.

9. Connect solenoid wire loom to junction block on
left fender skirt, routing loom beneath steering col-
umn and around cable guide on cover of power brake
unit. Route battery cable in same manner and fasten
in clamp on junction block.

10. Install radiator.

11. Connect regulator to generator wires, routing
through clips along right rocker arm cover. Connect
coil primary lead and install thermogauge unit.

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

13. Connect flex fuel line to fuel pump. Connect
oil pressure warning light wire to switch terminal.

14. Connect upper and lower radiator hoses and
heater lines. If Hydra-Matic transmission, connect in-
let and outer oil lines to radiator. Connect oil cooler
line supports at timing cover.

15. Install carburetor, gasket, fuel and vacuum
pipes and hoses.

16. Install power steering pump and belt and ad-
just belt tension, if car is so equipped.

17. Connect throttle linkage and install carburetor
air cleaner.

18. Install battery cable and connect battery cables
to battery posts. If new ground cable is installed be
sure to connect it to bracket on battery support as
well as to the engine.

19. Install radio ground strap.
20. Install hood.
21. Fill cooling system, crankcase, and transmission.

22. Adjust ignition timing, carburetor, and Hydra-
Matic linkage.

TROUBLE DIAGNOSIS

ENGINE FAILS TO START
CAUSE:

a. Corroded or loose battery terminal connections
and/or weak battery.

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

c. Excessive moisture on plugs, caps or ignition
system.

d. Damaged distributor rotor, cracked distributor
cap and/or corroded distributor contact points.

e. Fouled spark plugs and/or improper spark plug
gap.
f. Weak or faulty coil.

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

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

j. Faulty fuel pump.

k. Faulty solenoid or starting motor.

1. Park or neutral switch inoperative.

ENGINE MISSES WHILE IDLING

CAUSE:
. Spark plugs damp or gap incorrectly set.

o]

. Excessive moisture on ignition wires and caps.

. Leaks in ignition wiring.

[o TN o]

. Ignition wires making poor contact.
Uneven compression.
. Burned, pitted or incorrectly set contact points.

. Faulty coil or condenser.

@ om0

. Worn distributor cam or cracked distributor
cap.

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

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

k. Air leak at carburetor mounting gasket.

1. Choke inoperative.

m, Faulty spark advance mechanism.

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

p. Low compression.
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ENGINE *“LOPES” WHILE IDLING

CAUSE:
a. Air leaks between intake manifold and heads.

b. Blown head gasket.
c. Worn timing chain or sprockets.
d. Worn camshaft lobes.

e. Overheated engine.

ENGINE STALLS

CAUSE:

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

b. Carburetor needle valve and seat inoperative.

c. Incorrect carburetor float level and/or carbu-
retor flooding.

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

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

h. Faulty coil or condenser.

i. Distributor points burned, pitted, dirty, or in-
correctly set.

j. Distributor advance inoperative.
k. Exhaust system restricted.

1. Leaks in carburetor mounting gasket or intake
manifold.

m. Incorrect valve lifter clearance.
n. Burned, warped, or sticking valves.
o. Low compression.

p. Engine overheating.

ENGINE HAS NO POWER

CAUSE:
a. Weak coil or condenser.
b. Incorrect ignition timing.

c. Excessive play in distributor shaft or distributor
cam worn.

d. Insufficient point dwell.

e. Spark plugs dirty or gaps incorrectly set.

f. Carburetor not functioning properly.
g. Improper carburetor float level.
h. Carburetor fuel mixture too rich or too lean.

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

j. Faulty fuel pump.

k. Valve springs weak and/or valves sticking when
hot.

1. Burned, warped, or pitted valves.
m. Valve timing incorrect.

n. Incorrect valve lifter clearance.

o. Worn camshaft lobes.

p. Pistons incorrectly fitted in block.
q. Blown cylinder head gasket.

r. Low compression.

s. Flow control valve inoperative (Power Steer-
ing).

t. Clutch slipping.

u. Brakes dragging.

v. Engine overheating.

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

x. Faulty spark plug wires.
y. Sub-standard fuel.
z. Fuel filter plugged.

ENGINE MISSES AT VARIOUS SPEEDS

CAUSE:

. Dirt and water in gas line or carburetor.

Y]

b. Fouled carburetor jets.

c. Incorrect ignition timing.

d. Points dirty, pitted or incorrectly spaced.
e. Excessive play in distributor shaft.

f. Insufficient spring tension on points.

g. Distributor cam lobe worn.

h. Weak coil or condenser.

i. Spark plugs dirty or damp and/or gaps set too
wide.

j. Insufficient point dwell.
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k. Detonation or pre-ignition.

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

n. Weak valve spring.

o. Worn camshaft lobes.

p. Engine overheating.

q. Sub-standard fuel.

EXTERNAL ENGINE OIL LEAKAGE
CAUSE:

a. Improperly seated or broken fuel pump gasket.

b. Improperly seated or broken push rod cover
gasket.

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

f. Improperly seated or broken timing chain cover
gasket.

g. Worn timing chain cover oil seal.

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

i. Loose oil line plugs.

j. Engine oil pan drain plug improperly seated.

k. Rear camshaft bearing drain hole plugged.

1. Loose rocker arm covers, gasket broken, or cover
distorted or bent.
OIL BY-PASSING PISTON RINGS

CAUSE:
a. Oil level too high.

b. Excessive main or connecting rod bearing
clearance.

c. Piston ring gaps not staggered.

d. Incorrect size rings installed; rings out-of-round,
broken, or scored.

e. Insufficient piston ring tension due to engine
overheating.

f. Ring grooves or oil return holes clogged.
g. Rings sticking in ring grooves of piston.
h. Compression rings installed upside down.

i. Excessively worn or scored cylinder walls.

OIL PUMPING AT VALVE GUIDES
CAUSE:

a. Intake valve seals damaged or missing.

b. Worn valve stems or guides.

EXCESSIVE OIL CONSUMPTION
CAUSE:

a. Oil pressure too high.
b. Oil level too high.

o

Sludge in engine.
d. Overheated engine.

e. Oil breather caps clogged.

™

0Oil too thin.

g. Cylinder head porous between oil gallery and
intake ports.

h. Cylinder head gasket leak at oil passage.

i. Intake manifold gaskets leak.

NO OIL PRESSURE WHILE IDLING
CAUSE:
a. Faulty oil gauge.

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

c. Excessive clearance at main and connecting rod
bearings.

d. Loose camshaft bearings.

e. Leakage at internal oil passages.

NO OIL PRESSURE WHILE ACCELERATING
CAUSE:

a. Oil pump not functioning properly.

b. Low oil level in oil pan.

c. Leakage at internal oil passages.

BURNED, STICKING OR BROKEN VALVES
CAUSE:

a. Weak valve springs.

b. Improper valve lifter clearance.

c. Improper valve guide clearance and/or worn
valve guides.
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d. Out-of-round valve seats or incorrect valve seat
width.

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

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

h. Improper spark timing.

NOISY VALVES

CAUSE:
a. Incorrect valve lifter clearance.
b. Excessively worn or faulty valve lifters.
c. Worn valve guides.
d. Excessive run-out of valve seat or valve face.
e. Worn camshaft lobes.
f. Pulled or loose rocker arm studs.

g. Bent push rods.

NOISY PISTONS AND RINGS

CAUSE:
a. Excessive clearance between piston and bore.
b. Improper fit or piston pin.
c. Excessive accumulation of carbon in heads.

d. Connecting rods improperly aligned.

e. Excessive clearance between rings and grooves.

f. Rings broken.

BROKEN PISTONS AND/OR RINGS
CAUSE:

a. Undersize pistons installed.

b. Wrong type and/or size rings installed.

c. Cylinder bores tapered or eccentric.

d. Connecting rods improperly aligned.

e. Excessively worn ring grooves.

f. Rings improperly assembled.

g. Insufficient ring gap clearance.

h. Engine overheating.

i. Fuel of too low octane rating.

NOISY CONNECTING RODS
CAUSE:

a. Connecting rods improperly aligned.

b. Excessive bearing clearance.

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

e. Low oil pressure.

f. Connecting rod bolts not tightened correctly.

NOISY MAIN BEARINGS
CAUSE:

a. Low oil pressure and/or insufficient oil supply.
b. Excessive bearing clearance.

c. Excessive crankshaft end play.

d. Eccentric or out-of-round crankshaft journals.
e. Sprung crankshaft.

f. Excessive belt tension.

g. Loose harmonic balancer.

NOISY VALVE LIFTERS
CAUSE:
a. Broken valve springs.
b. Worn or sticking rocker arms.
c. Worn or bent push rods.
d. Valve lifters incorrectly fitted to bore size.
e. Faulty valve lifter plunger or push rod seat.

f. Plungers excessively worn causing fast leak-
down under pressure.

g. Excessively worn camshaft lobes.

h. Valve lifter oil feed holes plugged causing in- .
ternal breakdown.

i. Faulty valve lifter check ball. (Nicked, flat spot,
or out of round.)

j.- Rocker arm retaining nut installed upside down.

k. End of push rod excessively worn or flaked.
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SPECIFICATIONS
TYDE - 90° V-8 O.H. Valve
Bore and Stroke . ........ . ... 416" x 334"
Piston Displacement ... .. .. .. . ... 389 cu. in.
Taxable HOISEPOWEr . . . .. ... ... 52.8
Compression Ratio—Hydra-Matic Transmission . .................. .. ... .. ... ... ... 10.25:1
Compression Ratio—Synchro-Mesh Transmission .. .................................. 8.6:1
Compression Ratio—Special . ... ... . .. ... ... ... 10.75:1
HORSEPOWER H.M. (Exc. 425E or 425A) 425E
AND S.M. Roto Super 425A (with H.M.
TORQUE Hydra-Matic Hydra-Matic Only)
Brake Horsepower— 215 @ 267 @ - — 230 @
2 Barrel Carb.. . .. 3600 rpm 4200 rpm 4000 rpm
Torque (Ib. ft.)— 390 @ 405 @ — — 380 @
2 Barrel Carb.. ... 2000 rpm 2400 rpm 2000 rpm
Brake Horsepower— 235 @ 287 @ 303 @ 333 @
4 Barrel Carb. ... 3600 rpm 4400 rpm 4600 rpm 4800 rpm —
Torque (lb. ft.)— 402 @ 417 @ 425 @ 425 @
4 Barrel Carb. . .. 2000 rpm 2400 rpm 2800 rpm 2800 rpm —
Brake Horsepower— 318 @ 318 @ 318 @ 348 @
3 x 2 Barrel Carb.. 4600 rpm 4600 rpm 4600 rpm 4800 rpm —
Torque (lb. ft.)— 430 @ 430 @ 430 @ 430 @
3 x 2 Barrel Carb.. 3200 rpm 3200 rpm 3200 rpm 3200 rpm -

Compression Pressure at Cranking Speed

140-150 psi @ 155-165 rpm

(8.6:1 Compression Ratio—Regular fuel, economy engine and standard S.M. transmission)

Compression Pressure at Cranking Speed .. ........ ..... .. .. .. 155-165 psi @ 155-165 rpm
(10.25:1 Compression Ratio—premium fuel in H.M. except economy and special engines)
(10.75:1 Compression Ratio—triple two barrel and special high output engines)

Firing Order . ... . . 1-8-4-3-6-5-7-2
Car-Engine Serial No. Location . ... ... ... ... ... ... Front Face of Right Cylinder Bank
Production Engine No. Location . ....... .. .. .. ... .. .. . Front Face of Right Cylinder Bank
Cylinder Nos.—Front to Rear
Left Bank . ... ... 1-3-5-7
Right Bank .. . . ... .. 2-4-6-8
CAMSHAFTS
Material ... ... . Alloy Cast Iron
Journal Diameter ... .. ... . 1.8987-1.8997
Bearing—Inside Diameter (after line reaming) ........................... 1.9012-1.9017
Bearing Length
Front . e 1.060
All others ... .. .. . e .680
Bearing Clearance ... ... ... ... .. .0015 to .0030

EndePlaymsrs: wrrr e re e r e e ey B 2 S SO & & BEEIEE .003-.007
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CONNECTING RODS

Length, center to center . .. .. . . . ... 6.63
Lower end bearing, inside diameter and length ... .. ... ... ... .. ... .. 2.2507-2.2517 x 74"
Bearing clearance on crank pin—limits whennew . ... ........ ... ........... .0005-.0025
End play of connecting rod on crank pin . ...... ... ... ... ... ... .006 to .011
CRANKSHAFTS
Material ... .. .. . Pearlitic Malleable Iron
Journal Diameter ... .. .. ... 3.000
Bearing Length—bearing shell, including chamfer
Front ... 154"
Front Center ... ... ... . . . . . . . . . ... 154¢”
Center ... .. ... ... 186"
Rear Center Including Thrust Flanges ..... . ......... .. ... .. ... ........ 1.133-1.135
Rear . 1.590
Thrust Taken On ... ... ... .. ... . . Rear Center
Crank Pin Diameter ... .. ... .. ... . ... 2.2492-2.2502
Journal and Pin Maximum Out of Round and Taper . ........................... .00025
Thrust Bearing End Play—Limits When New . .. .. ... ... .. .. ... .. ...... .0035-.0085
Main Bearing Clearance—Limits When New . .. ... .. .. ... . ... .. ... .. Front .0005-.0025

Front center, Center, Rear center and Rear .0005-.003

FLYWHEEL

Teeth on TING . . . .. .. .. 176
Teeth on starter pinion . .. .. .. .. ... .. . 9

PISTONS AND CYLINDERS

Cylinder bore out-of-round and taper whennew ... ... .. ... .. ... ... ............. .001
Piston material ... . ... .. .. . . ... Aluminum Alloy
Piston clearance in cylinder—Standard .. ......... . ... .. ... ... .. ...... .0007 to .0013
Piston clearance in cylinder 425A, police, synchro-mesh tri-power . ...... .. .0022 to .0027
Piston fit using 75” x .0015 feeler ................ . . . ... ... 8-15 1bs. pull

Piston ring gap
Compression rings

UDDeT . .016-.026
LOWer . .013-.025
Oil Ring Segments .. ... .. ... ... ... .015-.035

Piston ring to groove clearance

Compression rings

UpDer .0015 to .0030
Loower .. .0015 to .0035
Oil Ring Assembly ... . ... ... .. .. ... ... .0015 to .0085
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PISTON PINS

Fit in piston . .. ... ... .0003 to .0005 loose with

piston and pin at 70°F.
Fit in rod ... .. .0008 to .0016 press
Diameter (selective) ... ... ... ... .9800 to .9804
Length ... . 3.250

TIMING CHAIN

VALVES

Camshaft sprocket material ... ... ... ... ... .. ... ... ... .. ... ... Cyanide hardened cast
iron (cylinder iron)
Crankshaft sprocket material . ........... ... ... ... ... ... ... ... Case hardened steel—
SAE 1020 or 1022

Number of links in chain .. ... ... ... ... ... 60
Material

Intake ... ... . . G.M. Manganese Molybdenum Steel

Exhaust ... .. ... .. G.M. T-XCR Steel
Head Diameter

Intake . ... . 1.88

Exhaust ... .. 1.60
Stem Diameter

Intake . ... . .3407-.3414”

Exhaust .. .. .3402-.3409”
Seat Angle

Intake .. .. 30°

Exhaust . ... 45°
Fit of stem in guide (new) ......... . ... ... ... .. ... ...... .. .. Intake .0021 to .0038

Exhaust .0026 to .0043

Valve Lift ... ... ..... S T S Standard Synchro-Mesh—All Series .33

23 and 25 Series Hydra-Matic and 425E Option .37
26, 27 and 28 Series Hydra-Matic and Tri-Power Carb. Option .40
425A Engine Option .40

VALVE LIFTER

Diameter ... .. e .8424-.8427
Clearance in bosS . . ... ... ... ... .0013 to .0028
Length—overall . .. . . 2.000
Leak-down rate . .................. . ... ... ... .. .. .. 12-60 seconds with 50 1b. load
Plunger travel (for gauging purposes) .. ... ............ it 125 (247)

VALVE SPRINGS

Roto and Super

HYDRA- HEAVY SYNCHRO-
MATIC DUTY MESH
OUTER and 425E
Spring Pressure 60 @ 1.52 62 @ 1.52
and Length 114 @ 1.12 131 @ 1.12
80 @ 1.53
INNER 171 @ 1.20
Spring Pressure 26 @ 1.48 32 @ 1.48

and Length 64 @ 1.08 96 @ 1.08
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WRENCH TORQUE SPECIFICATIONS
Note: Torque in 1b. ft. unless otherwise shown.
TORQUE SIZE APPLICATION
Cylinder Block—Bearing and Caps
90-110 15-13 Bolt—Main Brg. Cap to Block (Exc. Rear Main)
110-130 96-12 Bolt—Rear Main Brg. Cap to Block
Cylinder Head
85-100 75-13 Bolt—Cylinder Head and Battery Ground
85-100 15-13 Bolt—Cylinder Head
Clutch Housing and Cover
10-20 516-18 Bolt—Clutch Housing Bottom Cover
30-45 6-20 Bolt—Clutch Fork Bolt to Clutch Housing
10-20 5% 6-18 Bolt—Clutch Housing Cover Shield to Housing
Harmonic Balancer
15-25 %6-24 Bolt—Harmonic Balancer Weight Assy. to Pulley
130-190 546-18 Bolt—Harmonic Balancer Assembly to Crankshaft
Flywheel
85-100 15-20 Bolt—Flywheel Assembly to Crankshaft
40-55 he-14 Bolt—Flywheel Housing to Cylinder Block
Connecting Rods—Pistons—Rings
40-46 34-24 Nut—Connecting Rod and Bushng Assy. Cap to Rod
Oil Pan
10-20 %6-18 Bolt—Engine Oil Baffle to Bearing Cap
8-15 516-18 Bolt—O0il Pan to Cylinder Block
10-20 56-18 Bolt—Oil Pan to Cyl. Blk. (Also Att. Clutch Hsg. Cover)
18-25 T45-20 Screw—Oil Pan Drain (Plug)
Oil Pump, Pressure Reg. and Qil Screen
10-20 %618 Bolt—Engine Oil Pump Cover to Body
8-18 3%4-16 Retainer—Oil Pump Pressure Reg. Spring
20-35 34-16 Bolt—Engine Oil Pump Assembly to Block
Oil Filter Pad Cover
20-35 3%-16 Bolt—Oil Filter Assy. to Block
20-35 35-16 Bolt—O0il Filter Pad Cover to Block
Crankcase Ventilator
20-35 34-16 Bolt—Crankcase Vent. Outlet Pipe Brkt. to Cyl. Hd.
25-85 Lb.In. L4-14 Screw—Crankcase Vent. Outlet Pipe Brkt. to Pipe
25-85 Lb.In. 14-14 Screw—Crankcase Vent. Outlet Air Cleaner to Pipe Clamp
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TORQUE

20-35

20-35
10-20

15-25

10-25

20-35

30-45
20-35

10-25
10-25

10-20 Lb. In.
10-20 Lb. In.

5-15 Lb. In.
20-35
%

15-30
#

60-120 Lb. In.
60-120 Lb. In.

30-60 Lb. In.

60-120 Lb. In.

SIZE

34-16
34-24
34-16
56-18

Ye-24

56-24
516-24

34-16

34 NPSF
34-16
%4-16

%6-18
624
%6-18
4 (Tube)

14-20
14-20

No. 10-12
34-16
34 (Tube)
%4-16
1, NPTF

14-28
1,-28
14-28
14-20

Note: Torque in 1b. ft. unless otherwise shown.

APPLICATION

Timing Chain Cover

Bolt—Timing Chain Cover to Cyl. Block

Stud—Timing Chain Cover to Block (Block End)
Nut—Timing Chain Cover to Block (Stud)

Bolt—Timing Chain Cover to Intake Manifold Seal Clamp

Engine Fan and Pulley

Bolt—Fan and Pulley to Water Pump Shaft Flange

Water Pump

Stud—Water Pump to Timing Chain Cover (Cover End)
Nut—Water Pump to Timing Chain Cover (Stud)

Thermostat and Water Outlet Fitting

Bolt—Intake Manifold Water Outlet Fit. to Manifold

Manifold—Intake and Exhaust

Plug—Intake Manifold Heater Hole
Bolt—Intake Manifold Assy. to Cyl. Head
Bolt—Exhaust Manifold to Cyl. Head

Carburetor and Automatic Choke

Stud—Carb. to Manifold (Manifold End)
Nut—Carb. to Manifold (Stud)

Bolt—Tube and Plate Assy. to Manifold
Nut—Carburetor to Manifold to Tube (To Carb.)

Carburetor Air Cleaner and Silencer

Stud—Air Cleaner and Silencer to Carb.
Nut—Air Cleaner and Silencer to Carb.

Fuel and Vacuum Pump and Pipes

Screw—Fuel Filter to Carb. Pipe Brkt. (To Pipe)
Bolt—Fuel Filter to Carb. Pipe Brkt. (To Cyl. Head)
Nut—Fuel Filter to Carb.

Bolt—Fuel Pump to Timing Chain Cover
Fitting—Fuel Pump Fuel Hose (Outlet)

Accelerator Control

Bolt—Accelerator Control Lever Housing Cover to Housing
Bolt—Accelerator Throttle Cont. Rod Ext. to Carb.
Nut—Carb. Throttle Rod Adj. Jam

Screw—Accel. Pedal Mounting Ball Stud Bracket

NOTE (*) Torque not a requirement, other means of control and/or specifica-
tions are used, checked for alignment, bottoming, height and/or leaks.
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Note: Torque in lb. ft. unless otherwise shown.

TORQUE SIZE APPLICATION
Engine to Frame Mounting
25-35 34-24 Bolt—Rear Bearing Retainer Mounting Bracket Clamping
15-25 35-16 Bolt—Engine Rear Cross Member Frame Insulator
40-55 145-20 Bolt—Engine Front Insulator Assy. to Support Bracket
15-25 34-16 Bolt—Engine Rear Mounting Insulator Assy. to Bearing Retainer
40-55 Ne-14 Bolt—Engine Front Support Insulator to Engine
25-35 34-24 Nut—Engine Rear Mount Support Bracket to Cross Member
25-35 35-24 Bolt—Engine Rear Insulator Assy. to Mounting Bracket
15-25 34-16 Bolt—Rear Bearing Retainer Mounting Bracket to Bearing Retainer
25-35 34-24 Nut—Engine Rear Mounting Insulator to Cross Member Bracket
Clutch Assembly
20-35 34-16 Bolt—Clutch Cover and Pressure Plate Assy. to Flywheel (SMT)
Clutch Control
60-120 Lb. In. 34-24 Nut—Clutch Pedal Rod Trunnion Jam
20-35 35-16 Bolt—Clutch Control Countershaft Brkt. (To Frame)
* 34-24 Nut—Clutch Fork Countershaft Rod Adjusting
60-120 Lb. In. 35-24 Nut—Clutch Fork Countershaft Rod Adj. Nut Jam
60-120 Lb. In. 34-16 Nut—Clutch Control Silencer Bumper Screw Jam
30-36 1,-20 Bolt—Clutch Fork Ball to Flywheel Housing
60-120 Lb. In. No. 10-12 Screw—Clutch Pedal Stop to Body Floor
30-45 76-20 Bolt—Clutch Fork Ball to Flywheel Housing
Camshaft and Drive, Valves and Valve Cover
25-70 Lb. In. 516-18 Bolt—Valve Push Rod Cover Assy. to Block
10-25 56-18 Bolt—Camshaft Thrust Plate to Block
30-45 1,-20 Bolt—Camshaft Sprocket to Camshaft
Valve Rocker Arms and Covers
45-80 Lb. In. 516-18 Bolt—Valve Rocker Arm Cover to Head
15-25 35-24 Nut—Valve Rocker Arm Ball Retainer
Generator and Voltage Regulator
15-25 Lb. In. No. 10-32 Fuse, Screw and Clip Assy.—Reg. To Battery
20-30 5 6-24 Bolt and Nut—Gen. to Support and Brkt.
60-80 14-20 Nut--Generator Mounting Brkt. to Cyl. Head Bolts
25-50 Lb. In. No. 12-24 Nut—Generator Terminal
10-35 Lb. In. 14-20 Bolt—Generator Current and Voltage Reg. to Dash
15-25 56-18 Bolt—Generator Adj. Strap to Generator
20-35 34-24 Bolt and Nut—Generator Frt. Support to Gen. Brkt.
20-35 35-16 Bolt—Gen. Front Support to Cylinder Head
20-35 35-24 Bolt and Nut—Generator Brace to Gen. Brkt.
20-35 35-24 Nut—Gen. Mounting Brkt. Brace to Cyl. Head Bolt
Starting Motor and Control
20-45 Te-14 Bolt—Starting Motor to Clutch Housing
10-15 Lb. In. No. 8-32 Nut—Ignition Switch (Starter Switch) Wire to Solenoid
60-120 Lb. In. 33-16 Nut—Battery Cable to Junction Block Terminal

NOTE (*) Torque not a requirement, other means of control and/or specifica-
tions are used, checked for alignment, bottoming, height and/or leaks.
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Note: Torque in 1b. ft. unless otherwise shown.

TORQUE SIZE APPLICATION
Distributor
15-25 34-16 Screw and L/W Assy.—Dist. Hold-Down Clamp to Cyl. Blk.

Ignition Switch, Coil Wires and Spark Plugs

10-20 5%6-18 Screw—Spark Plug Wires Brkt.—RH (To Intake Manifold)
20-35 34-16 Bolt—Spark Plug Wires Brkt.—LH (To Intake Manifold)
50-80 Lb. In. No. 14-10 Bolt—Ignition Coil Assy. to Dash

5-15 Lb. In. 1-32 Ferrule—Ignition and Starter Switch to Instrument Panel
15-25 14 MM Plug Assembly—Spark

Transmission Gear Set and Case

45-60 15-13 Bolt—Transmission Assy. to Clutch Housing
40-60 T6-14 Bolt—Clutch Housing to Block

Exhaust Pipe

15-25 35-24 Bolt—Crossover Pipe to RH Manifold
10-15 %6-24 Nut—Exhaust Pipe to Muffler
10-15 % ¢-24 Nut—Exhaust Pipe to Conn.

SPECIAL TOOLS

J-5790

J-5821
J-5709 Valve and Valve Train Holding Stand J-5763 Hydraulic Valve Lifter Storage Box
J-5712 Cylinder Head Holder and Valve Spring J-5790 Hydraulic Valve Lifter Tester
Compressor J-5821 Hydraulic Valve Lifter Solvent Tank

and Tray
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SPECIAL TOOLS

J-8101

J-5830-1 .003 O.S. J-5751
J-6621 005 O.S.

J-5239-A

16173

J-4160-A Hydraulic Valve Lifter Plunger Remover J-5803-1 Valve Guide Reamer .003 oversize
J-4266 Cylinder Head Lifting Hooks J-6621 Valve Guide Reamer .005 oversize
J-4383 Clutch Pilot Bearing Remover J-6173 Camshaft Bearing Remover and Replacer
J-5097 Hydraulic Valve Lifter Plunger Unloading Tool J-8927 Rocker Arm Stud Installer
J-5239-A Connecting Rod Bolt Guide Set J-8928 Valve Train Gauge
J-5411 Piston Ring Compressor J-8929 Valve Spring Compressor Set
J-5736 Clutch Pilot Bearing Installer J-8934 Rocker Arm Stud Remover
J-5751 Intake and Exhaust Valve Stem Seal Installer J-6901 Piston Pin Remover and Replacer Set

and Tester J-7135 Piston Ring Remover and Replacer

J-8101 Valve Guide Cleaner J-7588 Rear Main Bearing Oil Seal Installer
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ENGINE COOLING AND LUBRICATION

CONTENTS OF THIS SECTION

SUBJECT PAGE
General Description
Engine Cooling System ....... ... .. ... . . 6A-1
Engine Lubrication System .............. . 6A-4
Crankcase Ventilation ...... ... .. ... . .. 6A-6
Periodic Service ... ....... ... ... . e 6A-6

GENERAL DESCRIPTION
ENGINE COOLING SYSTEM

The cooling system consists of the radiator core,
water pump, cooling fan, pellet type thermostat and
suitable passages for water circulation through the

engine (Fig. 6A-1).

SUBJECT PAGE
Minor Repairs ... .. ... ... ... ... .. 6A-8
Trouble Diagnosis .. ... ... ... ........ .. 6A-10
Specifications . . ... ... ... 6A-12
Drive Belt Chart . ... ... .. . ... . ... ... 6A-12
Special Tools . ... ... ... ... ... . . .. ... ... 6A-13
RADIATOR

Four different type radiators are used on all models,
with the exception of Grand Prix. These are:

1. Radiator for cars equipped with Hydra-Matic
transmission.

2. Radiator equipped with Hydra-Matic heavy
duty oil cooler for taxi and police cars, and heavy
duty chassis.

RADIATOR
OUTLET_HOSE

E‘.:w
L~ N

RADIATOR
INLET HOSE

RECIRCULATION
PASSAGE

Fig. 6A-1 Engine Cooling System
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Fig. 6A-2 Cross Section of Water Pump

3. Radiator for synchro-mesh transmission.

4. Radiator for cars equipped with air condi-
tioning.

The Grand Prix utilizes three different radiators.
These are:

1. Radiator for models equipped with Hydra-Matic
transmission.

2. Radiator for models equipped with synchro-
mesh transmission.

3. Radiator for models equipped with air condi-
tioning.

Hydra-Matic transmission radiators have oil cool-
ers built into the lower tank with inlet and outlet
fittings for circulation of transmission fluid. The
Hydra-Matic transmission radiator equipped with the
heavy duty oil cooler is for use on police cars, taxi-
cabs, etc. as optional equipment where extreme cool-
ing conditions must be met.

The radiator used with the synchro-mesh trans-
mission is the conventional type, while cars equipped
with air conditioning use a radiator which has more
cooling capacity for the greater cooling demands.

The radiators are of the down-flow tube and center
type and are constructed of copper. A drain cock is
located on the bottom tank of the radiator.

A pressure-vent type cap is used on the radiator to
allow a build-up of 13 psi of pressure in the cooling
system. This pressure raises the boiling point of water
from 212°F. to approximately 245°F. at sea level.
Cars equipped with air conditioning, synchro-mesh
transmission or 425E engine use a 15 psi vent type
cap. This pressure raises the boiling point of water
from 212°F. to approximately 250°F. at sea level.

CAUTION: As long as there is pressure in the cool-
ing system, the temperature can be considerably
higher than the boiling temperature of the solution
in the radiator without causing the solution to boil.
Removal of the radiator cap while the engine is
hot and the pressure is high will cause the solution
to boil instantaneously and possibly with explo-
sive force, spewing the solution over the engine,
fenders, and the person removing the cap. If the
solution contains inflammable anti-freeze, such as
alcohol, there is also the possibility of causing a
serious fire. When removing filler cap, rotate cap
toward left very slowly; if hissing of vapor is en-
countered, tighten cap immediately and wait for
system to cool sufficiently to allow removal of cap.
After pressure in the system has been relieved,
turn cap more forcibly to left and remove. Turn
cap all the way to the right when installing. It
should not be necessary to check coolant level
unless temperature gauge shows over-heating,
and then not until engine is stopped and allowed
to cool to normal.

FAN

The fan is used teo increase the air flow through the
radiator at low speeds. In addition, it forces air into
the cranckcase ventilator inlets on top of the rocker
arm covers to provide air flow for crankcase venti-
lation.

All cars except those equipped with air condition-
ing have a fan which has four blades which are un-
evenly spaced and have curled tips to provide, mini-
mum noise. A seven bladed fan is used on cars with
air conditioners.

A fan shroud is used to prevent recirculation of
air around the fan on air conditioned cars.

WATER PUMP

A centrifugal type water pump is used to circulate
the water through the system. The water pump im-
peller turns on a steel shaft mounted on a double-
row, permanently lubricated sealed ball bearing (Fig.
6A-2). A bellows type seal is seated in the water
pump body between the bearing and the impeller.

The seal surface is a phenolic washer which is
held by the spring loaded bellows against a ma-
chined surface on the impeller.
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The inlet side of the pump is connected to the
lower radiator tank by means of a hose. A small recir-
culation passage connects the water leg of the intake
manifold to the timing chain cover (which acts as the
pump body) to provide recirculation of water when
the thermostat is closed. (See Fig. 6A-1.)

THERMOSTAT

A pellet type thermostat (Fig. 6A-3) is used in the
water outlet passage in the intake manifold to con-
trol the flow of coolant, providing fast engine warm
up and regulating coolant temperatures. A wax pel-
let, or power element, in the thermostat expands
when heated and contracts when cooled. The pellet
is connected through a piston to a valve and when
the pellet is heated, pressure is exerted against a
rubber diaphragm which forces the valve to open.
As the pellet is cooled, the contraction allows a spring
to close the valve (Fig. 6A-3). Thus, the valve re-
mains closed while the coolant is cold, preventing
circulation of coolant through the radiator, but allow-
ing coolant to circulate throughout the engine to
warm it quickly and evenly.

As engine becomes warm, the pellet expands and
the thermostat valve opens permitting the coolant to
flow through the radiator where heat is passed
through the radiator walls. This opening and closing
of the thermostat valve permits enough coolant to
enter the radiator to keep the engine within specified
temperature limits.

Engine thermostat control temperatures vary as
coolant anti-freeze mixtures vary; therefore, a 170°F
thermostat is installed as standard equipment and is
used in connection with glycol type anti-freeze; how-
ever, if alcohol type anti-freeze is used, a 160°F theér-
mostat must be used.

The chart in Fig. 6A-4, is a typical engine coolant
temperature curve for a 180°F. thermostat when the
engine is operated at a constant speed of 25 mph and
0°F. air is the ambient temperature. A bench check
would show that a 180°F. thermostat would start to
open between 177°F. and 182°F. and, if continued
to be warmed, it would have a minimum opening of
.380” at 202°F.

NOTE: Higher temperature thermostats will not
provide faster warm up, since their valves remain
tightly closed until the control temperatures are
reached.

COOLING SYSTEM CIRCULATION

Water circulation is provided by a single impeller,
specially designed water pump which provides a bal-
anced flow of water into each bank of the cylinder
block.
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Fig. 6A-3 Pellet Type Thermostat

Water circulation during warm-up (thermostat
closed) is from the pump to each bank of the cylinder
block, up into the cylinder heads, into the front of the
intake manifold, and back to the inlet of the pump via
an internal recirculation passage connecting the in-
take manifold and timing chain cover which acts as
pump body (Fig. 6A-1).

Water circulation after normal operating tempera-
tures are reached (thermostat open) takes two
courses. Part of the water will always recirculate as
outlined above. A major portion of the water, how-
ever, will circulate into the intake manifold as out-
lined above, but will then pass directly into the radi-
ator via the outlet passage and hose above the ther-
mostat and thence back to the pump inlet.

The water pump and the water transfer holes be-
tween the block and cylinder heads have been de-
signed to provide an equitable flow of coolant, and

COOLANT TEMPERATURE VES. TIME IN MINUTES
REQUIRED TO REACH CONTROL TEMPERATURE
OF I70°F ENGINE THERMOSTAT WHEN OPERATING
PONTIAC CAR AT 25 MPH. AT O°F AMBIENT AIR
WITH 13 PSI RADIATOR PRESSURE CAP
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Fig. 6A-4 Thermostat Heat Chart
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Fig. 6A-5 Oil Pump and Intake

provide temperature balance in both banks of the
engine and within each bank and its cylinder head.

ENGINE LUBRICATION SYSTEM

OIL PUMP

Oil is circulated under pressure by a spur gear
type pump. The pump is mounted on the right rear
bottom of the cylinder block (Fig. 6A-5) and is
drivén by the distributor drive gear. Maximum oil
pressure is regulated by a spring-loaded, ball type,
pressure regulator valve. No adjustment of the pres-
sure regulator valve is provided.

Fig. 6A-6 Oil Filter

Oil is taken into the pump through a floating type
oil intake. By allowing the intake to float, only the
cleanest oil, which lays near the surface is pumped
through the engine. All oil entering the floating in-
take passes through a screen. As a safety precaution
a large hole is provided in the middle of the screen.
During normal operation no oil can pass through this
hole since the grommet around the hole is seated
against the baffle. If the screen should become
plugged, however, pump suction will cause the screen
to move away from the baffle, and oil will flow
through the large center hole.

OIL FILTER

A full flow oil filter is used on the engine (Fig.
6A-6). The filter is mounted on a machined boss
on the right rear side of the engine block.

All oil from the pump passes through the filter
before going to the engine oil galleries. In the filter
the oil passes through a filtering element where all
dirt and foreign particles are removed.

A by-pass valve is located in the filter base casting
to insure ample lubrication in case the filter element
becomes restricted. Thus, if required, oil will flow
directly from the inlet through the spring loaded
by-pass valve to the outlet without any possibility of
washing accumulated dirt off the filter element.

OIL CIRCULATION

The positive pressure system delivers oil under
pressure to the crankshaft, connecting rods, and cam-
shaft bearings and to the valve train parts. Each
cylinder wall is lubricated by a metered jet from the
groove in the opposite connecting rod. Splash from
the jet and off the crankshaft lubricates piston pins
and bushings. Timing chain and sprockets receive
metered jet lubrication as do the fuel pump eccentric
and rocker arms. A hole in the block from the push
rod gallery through the distributor boss lubricates the
distributor shaft and bushings.

Oil flow through the engine is as follows (Fig.
6A-7): Oil is first supplied by the pump and filter
to two parallel oil galleries drilled in the block on
each side of the camshaft. Oil travels from rear to
front in the left gallery and from front to rear in the
right gallery. The rear crankshaft and camshaft
bearings receive oil from a hole drilled through the
passage connecting the filter to the left gallery. All
other crankshaft bearings receive oil from holes
drilled to the left hand gallery. The remaining four
camshaft bearings are supplied by a hole drilled
vertically from each crankshaft bearing journal to
camshaft bearing journal.
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Fig. 6A-7 Engine Lubrication

Hydraulic valve lifters are fed by holes drilled
from each lifter boss to the oil galleries (Fig. 6A-7).
Oil is fed under pressure from a hole in the push rod
seat of the valve lifter up through the hollow push
rod to provide pressure lubrication of both ends of
the push rod.

Oil is also positively fed to the cylinder heads to
lubricate all valve train surfaces. An oil gallery in
the right hand cylinder head is fed intermittently by
a line leading from the front center camshaft bearing
journal, while the gallery in the left hand head is fed
from the rear center camshaft journal. Oil from cyl-
inder head galleries flows up holes in each rocker
arm ball stud and out through a 144” hole drilled
into the side of the stud to index with the ball. This
oil lubricates the ball seat and also flows out through
grooves in the top of the ball to fill the rocker arm
with oil. Overflow from the rocker arm passes over
the end onto the valve stem to lubricate the contact

area between the rocker arm and the end of the valve
stem.

Lubrication of the camshaft thrust plate, tim-
ing chain and sprockets, fuel pump eccentric and
rocker arm is provided for by a passage in the front
of the camshaft. A lateral hole in the front bearing
journal indexes with the camshaft bearing oil supply
hole in the block once each revolution. An oil jet
then squirts out of the horizontal hole in the end
of the camshaft toward the front of the engine. Part
of this oil is projected straight forward, against the
camshaft thrust plate. Another part of the oil is
projected downward through the grooves in the block
and thrust plate to the crankshaft timing chain
sprocket (Fig. 6A-8). Oil passing down the groove
also is forced out the hole in the thrust plate. The jet
of oil from this hole is timed to pass through one of
the openings in the camshaft sprocket and strike the
fuel pump eccentric and rocker arm.
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FUEL PUMP

Fig. 6A-8 Timing Chain, Sprocket, Camshaft
Thrust Plate, Fuel Pump Eccentric and Rocker
Arm Lubrication

The oil pan has been made as deep as possible to
provide the maximum depth of oil. This minimizes
splashing and foaming which would be detrimental
to the operation of hydraulic lifters. It also insures
a constant supply of oil during rapid acceleration and
sharp turns. Additional protection against splashing
and foaming is provided by the oil pan baffle. The
baffle extends across the entire sump area of the oil
pan preventing oil which is thrown off the crankshaft
from churning that in the sump.

CRANKCASE VENTILATION

When gasoline is burned in the cylinders of any
internal combustion engine, one of the by-products
is water vapor. Actually, more than one gallon of
water is produced for every gallon of gasoline
burned. Most of this water vapor is blown out
through the exhaust system. Some of it, however,
leaks down into the crankcase where it can have
very destructive effects through the formation of
sludge and acid. The acid is formed when the water
combines with sulphur dioxide which is another by-
pr]oduct of combustion.

Adequate crankcase ventilation evaporates the
moisture and carries it, as well as the combustion
gases, out of the engine. Pontiac’s crankcase ventila-

tion system provides complete ventilation of the en-
gine. This system functions as follows (Fig. 6A-9):

Air is forced into the engine through an air inlet
in each rocker arm cover. The inlets, which also serve
as oil filler caps, are located at the front (left side)
and middle (right side) of the rocker arm covers
where they receive direct blasts of air from the fan.
Filter elements in the air inlet ensure the circulation
of clean air through the engine.

The flow of air through the crankcase is aided by
the suction type air outlet which exhausts vapors and
fumes beneath the car.

Air entering the inlets circulates along the top of
the cylinder heads inside the rocker arm covers. Cast
openings at the front and rear of each cylinder head
allow air to be forced down into the area of the block
below the push rod cover.

Air passing down into the block at the front circu-
lates into the timing chain cover through a hole near
the top of the block. The ventilating air then circu-
lates down around the timing chain and sprockets
and into the crankcase.

An oil separator, or baffle chamber, inside the push
rod cover insures against excessive oil being carried
out of the engine with the ventilating air.

PERIODIC SERVICE

ENGINE OIL
See GENERAL LUBRICATION SECTION.

OIL FILTER

The disposable cartridge should be replaced at ini-
tial 4,000 mile oil change, then every 8,000 miles to
insure best filter performance. To replace filter, raise
car and proceed as follows:

1. Turn hex nut on bottom of filter counterclock-
wise to unscrew filter from base.

2. Wipe filter base with clean cloth and make sure
filter base attaching screws are tight.

3. Apply light grease or oil on new gasket fur-
nished in filter package and place gasket firmly in
groove at open end of filter.

4. Hand tighten filter on hollow center stud until
gasket contacts filter base (Fig. 6A-10) then complete
tightening with additional 24 turn of filter but DO
NOT OVER TIGHTEN. Use care when tightening
to prevent “bunching” of gasket. DO NOT USE
WRENCH TO TIGHTEN CARTRIDGE.
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Fig. 6A-9 Crankcase Ventilation System

5. Add oil to bring to “FULL” mark on dipstick.
Run engine and check for leaks at filter to base gasket.

6. Recheck crankcase oil level. If necessary, add
oil to bring to “FULL” mark on dipstick.

CRANKCASE VENTILATOR INLETS

See GENERAL LUBRICATION SECTION.

CHECKING AND FILLING COOLING SYSTEM

No periodic check of coolant level is necessary or
desirable. The coolant level should be considered
correct as long the the temperature gauge does not
indicate overheating.

Always allow the cooling system to cool to normal
before removing the cap. When removing filler cap,
rotate cap toward left very slowly; if there is pres-
sure in the system, tighten cap immediately and wait

for system to cool sufficiently to allow removal of
cap.

When filling radiator, do not bring level more than
one inch above radiator core. This air space is re-
quired for expansion and contraction and if the space
is not left, coolant will be lost out the overflow.

FLUSHING COOLING SYSTEM

It is especially important to flush and check the
cooling system for leaks when anti-freeze is used,
because of the possibility of damage to engine parts
should it reach the interior of the engine.

1. Drain radiator and block by opening drain cock
on radiator lower tank and removing plugs on both
sides of engine block.

2. After the system is empty and with drains open,
run water into radiator. Engine should be running
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Fig. 6A-10 Installing Filter Cartridge

and should be occasionally accelerated as this will
aid in circulating water and dislodging rust and scale.

CAUTION: Do not introduce cold water into a hot
engine or block may be cracked. Allow engine to
cool, then add water with engine running.

3. Where there is difficulty in getting water to run
clear or there is an excessive amount of rust and
scale, the cooling system should be cleaned with a
cleanser supplied for that purpose by a reputable
source. If force flushing equipment is used, it should
be used on the RADIATOR ONLY (engine to radi-
ator inlet and outlet hoses removed) as any reverse
flushing of the block with the water pump in place
may cause the water pump seal to leak, if flushing
pressure is excessive.

PREPARING COOLING SYSTEM FOR ANTI-FREEZE

The cooling system should be properly prepared
for the addition of anti-freeze each fall.

To properly prepare cooling system:
1. Bring engine up to operating temperature.

2. Flush out cooling system as instructéd previ-
ously.

3. Tighten all hose connections on radiator, heater
and defroster. Replace any deteriorated hose. Check
to see that radiator hold down bolts are tightened
properly.

4. Fill system with water and operate engine, check-
ing for water leaks at radiator core, hose connections,
water pump seal and gaskets, heater and defroster
connections, and head to block joint.

5. Drain sufficient water to allow addition of proper
quantity of anti-freeze.

CAUTION: Do not overfill. Allow for expansion of
coolant.

ADDING ANTI-FREEZE TO COOLING SYSTEM

CAUTION: Salt solutions, such as calcivm or mag-
nesium chloride, sodium silicate, etc.; honey, glu-
cose, sugar solutions; and oils or kerosene are not
satisfactory for use as anti-freeze compounds in
automotive cooling systems.

In selecting anti-freeze for winter operation, the
local conditions and type of service should be con-
sidered. Pontiac recommends the use of glycol type
anti-freeze in its cooling system.

Glycol type anti-freeze is non-evaporating. For
this reason it will not be boiled away by the higher
temperatures resulting from hard drives on warm
days or from use of the high opening thermostat.

Glycol type anti-freeze, although not subject to
loss by evaporation, should not be left in the cooling
system indefinitely, since the rust inhibitor in the
anti-freeze will become exhausted and rusting in the
cooling system will result.

TESTING ANTI-FREEZE

In using a hydrometer to determine the freezing
point of radiator solution, make sure the correct
hydrometer markings are read. Unless hydrometer
is provided with means for temperature correction,
test should be made at the temperature at which
hydrometer is calibrated, for if the solution is warmer
or colder large errors may result (in some cases as
much as 30°F.). Most good hydrometers are equipped
with a thermometer and temperature correction scale
which allows an accurate test of freezing point over a
range of temperatures.

MINOR REPAIRS
THERMOSTAT—REMOVE AND REPLACE

1. Drain radiator, disconnect upper hose and re-
move water outlet fitting from intake manifold.
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2. Remove thermostat. Unless obviously inopera-
tive, test the thermostat before replacing with new
one.

3. Install thermostat with pellet or cartridge pro-
jecting down into water passage in intake manifold.

4. Using new gasket, install water outlet fitting.

5. Connect upper radiator hose.

6. Refill radiator to approximately three inches
from top and check for leaks.
OIL FILTER—REMOVE AND REPLACE

1. Remove oil pressure warning light wire from
terminal on filter base, remove three attaching screws
with lock washers and flat washers, and remove filter
assembly and gasket.

2. If new filter base is to be installed, transfer
fittings from old to new base.

3. Position gasket and filter assembly on engine.
(Replace gasket if damaged.)

4. Install three attaching screws with flat washers
and lock washers, and tighten securely.

5. Attach oil pressure warning light wire.

RADIATOR—REMOVE AND REPLACE
1. Drain water from radiator.

2. Remove attaching screws which fasten fan shroud
to radiator support and move fan shroud out of way
(air conditioning only).

3. Disconnect upper and lower radiator hose, using
tool J-8404.

4. Remove radiator upper hold down screws.

5. Remove radiator by pulling up and out of radi-
ator support.

NOTE: If removing Hydra-Matic transmission
radiator, disconnect the inlet and outlet oil hose
and plug openings with tape, plastic, or similar plug.

6. Install radiator by reversing above steps and,
after refilling radiator, run engine for a short period
of time and check for leaks. If Hydra-Matic trans-
mission radiator, recheck transmission oil level.

If installing new radiator, transfer fittings from old
radiator to new radiator.
WATER PUMP—REMOVE AND REPLACE

NOTE: Water pump is serviced only as an as-
sembly.

1. Drain radiator.

2. Loosen generator at adjusting strap and remove
fan belt from fan pulley.

3. Remove fan and pulley.

4. Remove water pump retaining nuts and remove
pump.

5. Install pump by reversing above steps. When
pump is installed on engine, drain hole will be at
bottom. Tighten water pump attaching nuts to 15 1b.
ft. torque.

OIL PUMP—REMOVE AND REPLACE

1. Remove engine oil pan. See OIL PAN AND/OR
OIL PAN GASKETS—REMOVE AND REPLACE
ENGINE MECHANICAL Section.

2. Remove oil pump attaching screws while hold-
ing oil pump in place. Carefully lower oil pump away
from block with one hand while removing oil pump
drive shaft with other hand.

3. Recondition oil pump if necessary (see below).

4. Position drive shaft in distributor and oil pump
drive gears. Place pump against block using new
gasket between pump and block. Index drive shaft
with pump drive gear shaft. Install two attaching
screws with lock washers and tighten securely.

NOTE: Removal and installation of pump does
not affect ignition timing, since the oil pump and
distributor drive gear is mounted on the distributor
shaft.

5. Install oil pan.

OIL PUMP—OVERHAUL

DISASSEMBLE PUMP

1. Remove cotter pin which retains floating screen
to oil pump inlet, and remove screen (Fig. 6A-11).

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

3. Remove screws retaining cover to oil pump body
and remove cover.

4. Remove driven gear and drive gear with shaft.

CLEAN AND INSPECT PUMP

1. Clean all parts thoroughly. Screen must be
thoroughly cleaned by using a fluid such as used for
carburetor cleaning.
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Fig. 6A-11

2. Inspect pressure regulator spring (Fig. 6A-11)
for distortion, cracks, and wear on sides.

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

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

5. Inspect pump gears and end of drive gear shaft
for wear.

6. Inspect oil pump drive shaft (distributor to
pump shaft) for evidence of wear and cracks.

Exploded View of Oil Pump

ASSEMBLE PUMP

1. Install drive and driven gears.

2. Install cover and turn drive shaft by hand to
insure that it turns freely and has a slight amount of
end play.

3. Install pressure regulator ball, spring and re-
tainer.

CAUTION. Do not attempt to change oil pressure

by varying length of pressure regulator valve

spring.

4. Install screen assembly on oil pump and install
new cotter pin retainer, bending both ends of pin 90"
to outer side to avoid contact with oil pan.

TROUBLE DIAGNOSIS

SYMPTOM

Cooling system loses water.

CAUSE

1. Make sure owner is not trying to keep radiator
filled to top, and is not filling while cold. The
expansion and contraction of water during opera-
tion will cause level to drop to several inches
below the top of the filler neck. Once the level
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SYMPTOM

Cooling system loses water (Continued).

Buzzing noise from radiator cap.

Overheating (coolant actually boils).

CAUSE

becomes stabilized it will not change appreciably
during operation,

2. Check for leaks from radiator or hose connections,
including heater.

3. Check for crack in block. Pull engine oil dipstick
to check for water in crankcase.

4. Remove rocker arm covers and check for cracked
cylinder head. '

5. Remove cylinder heads and check gaskets. While
heads are off, check for cracks in heads or block.

This is caused by the relieving of excessive pressure
when radiator boils. Check causes of overheating.

1. Check engine thermostat. An operational check
can be made by hanging thermostat on a hook in
a can of water. Do not let the thermostat touch
the sides or bottom of the can. Suspend a ther-
mometer in the can and stir water while applying
heat. The thermostat should start to open at the
temperature stamped on it, == 10°F and be fully
open (approximately 4”7 . minimum) at 22°F
above the specified temperature.

2. Check for punctures in radiator, ruptured or dis-
connected hoses, loose pressure cap or use of low
boiling point anti-freeze. These conditions prevent
cooling system from maintaining proper pressure.

3. Check to see that the radiator cap seats in radi-
ator filler neck and holds pressure.

4. Check for driving conditions which may cause
overheating. Prolonged idling, start and stop driv-
ing in long lines of traffic on hot days, climbing
steep grades on hot days, etc. will occasionally
cause coolant to boil.

5. Check engine operation to make sure tune-up is
not needed. Timing retarded past TDC (top dead
center) may cause overheating.

NOTE: Timing must be set with vacuum advance
line disconnected.

6. Check fan belt for excessive looseness.
7. Clean debris from radiator.
8. Clean cooling system.

9. Remove cylinder heads and check water passages
in heads and block for obstructions.

,,,,,
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SYMPTOM CAUSE
Over cooling (cold engine operation). 1. Check engine thermostat.
Green heat indicator light on. 1. Engine coolant temperature is below 113-120°F.

Allow engine to warm up and if light remains on
check thermostat and/or heat indicator switch.

Red heat indicator light on. 1. Engine coolant temperature is above 236-240°F.
(car without air conditioning) or 242-246°F. (cars
with air conditioning or 425E engine). Check
thermostat and/or heat indicator switch.

SPECIFICATIONS
COOLING SYSTEM Fan Diameter—w/Air Conditioning .......... 1914”
T p ith Vent Number of Blades—Standard ... ... ... ... .. ... ... 4
HE e BRE ressure with Ven Number of Blades—w/Air Conditioning Fan Clutch .7
Operating Pressure (Except all Synchro- Belt Adjustment .. ........ ... ... .. Generator Link

Mesh Transmission, 425E Engine and Cooling System Capacity—Quarts:

Air Conditioning) . ... .. ........ ... .. 12 to 15 psi Withomt Heater ... . e e e . 18Y4
All with Synchro-Mesh Transmission, With Heater . ... 19%4
425E Engine or Air Conditioning ... . .. 14 to 17 psi Anti-Freeze Recommendation:
Pump Type .............. . ... ... .. .. Centrifugal 5Quarts . ... .. ... ... .. Protects to +8°F.
Pump and Fan Drive ............ ... .. ... .. V-Belt 9 Quarts ... ............... Protects to —20°F.
Pump Bearings. .. ...... .. .. .. Sealed Ball Bearings
Radiator Type .................. Tube and Center LUBRICATION SYSTEM
Core Area—Standard ................... 439 sq. in. TYPE . Pressure
Core Area—w/Air Conditioning . .. ... .. .. 439sq.in. Oil Pressure at 2600 rpm . . .. ... . ....... 30-40 psi
Core Thickness ........... ... .. .. ... ... ... .. 2” Engine Lubricant Capacity When Refilling
Thermostat ... . . ... .. .. ... ... ... 180° F. .. .. 4-qgts. (5 qts. if filter element is changed)
Fan Diameter—Standard ... . ... ... ... .. .... .. 19”7 Qil Pump Type ... ... .................. Spur Gear

DRIVE BELTS FOR 1962 PONTIAC ENGINE AND ACCESSORY DRIVE COMBINATIONS

Belt Borroughs
Width LAk Ty Gauge
38" Power Steering Pump Belt—Power Steering except Air Conditioning 70-75
154," Power Steering Pump Belt—Power Steering with Air Conditioning 100-105
i 34" Water Pump and Fan Belt 70-75
1540" Air Conditioning Comp. Drive Belt 100-105
38" Water Pump, Fan and Idler Pulley Belt — with Air Conditioning except Power Steering 70-75
TORQUE SPECIFICATIONS
(Torque in 1b. ft. unless otherwise specified.)
TORQUE SIZE APPLICATION
Oil Pan
10-20 5¢-18 Bolt—Engine Oil Baffle to Bearing Cap
8-15 5,6-18 Bolt—O0il Pan to Cylinder Block
10-20 %¢-18 Bolt—O0il Pan to Cyl. Blk. (Also Att. Clutch Hsg. Cover Shield)

18-25 L4-20 Screw—Qil Pan Drain (Plug)
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TORQUE

10-20
8-18
20-35

20-35
20-35

20-35
25-85 1b. in.
25-85 1b. in.

20-35

20-35

15-25

10-25

20-35

SIZE

516-18
34-16
3%-16

3%-16
3%-16

%-16
.14
114

3%-16
3%4-24
34-16

54 6-24

516-24
516-24

34-16

APPLICATION
Oil Pump, Pressure Reg. and Oil Screen

Bolt—Engine Oil Pump Cover to Body
Retainer—Oil Pump Pressure Reg. Spring
Bolt—Engine Oil Pump Assembly to Block
Oil Filter Pad Cover

Bolt—OQil Filter Assy. to Block
Bolt—Qil Filter Pad Cover to Block

Crankcase Ventilator

Bolt—Crankcase Vent. Outlet Pipe Brkt. to Cyl. Hd.
Screw—Crankcase Vent. Outlet Pipe Brkt. to Pipe
Screw—Crankcase Vent. Outlet Air Cleaner to Pipe Clamp

Timing Chain Cover

Bolt—T'iming Chain Cover to Cyl. Block
Stud—T'iming Chain Cover to Block (Block End)
Nut—Timing Chain Cover to Block (Stud)

Engine Fan and Pulley

Bolt—Fan and Pulley to Water Pump Shaft Flange

Water Pump

Stud—Water Pump to Timing Chain Cover (Cover End)
Nut—Water Pump to Timing Chain Cover (Stud)
Thermostat and Water Outlet Fitting

Bolt—Intake Manifold Water Outlet Fit. to Manifold

NOTE: (*) Torque not a requirement, other means of control and/or specifications used, checked for align-
ment, bottoming, height and/or leaks.

SPECIAL TOOLS

THESE JAWS FIT
LARGE, SMALL OR
MEDIUM SIZE CLAMPS

THESE JAWS
SWIVEL

J-8404 Universal Hose Clamp Pliers
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HEAT CONTROL

All models have an automatically operated heat
control valve mounted in the right bank manifold,
which utilizes the exhaust gases of the engine to heat
the incoming fuel air charge during warm-up so as to
improve vaporization and distribution. The heat con-
trol valve is regulated by a coiled thermostatic spring
(Fig. 6B-1). A counterweight is mounted on the
other end of the heat control valve shaft and this
counterweight, in conjunction with the thermostatic
spring, operates to close and open the heat control
valve. The assembly is kept from rattling by an anti-

rattle spring mounted next to the thermostatic spring.

A detailed description of the operation of the

SUBJECT PAGE
Overhaul ........ ... ... ... ... ... ... ... 6B-22
Adjustments .. .......... .. ... ... 6B-22
Comparison of Two Barrel Carburetors . ... 6B-26

Carter AFB Four Barrel Carburetor ...... . .. 6B-30
Description . .......... ... .. ..., ... . ... 6B-30
Adjustments on Car . .................... 6B-34
Overhaul and Adjustment .......... .. .. 6B-35
Comparison of Four Barrel Carburetors .. 6B-46

Carburetor General
Trouble Diagnosis and Testing .......... 6B-47

Specifications

Engine Positive Crankcase Vent

General Description ........... .. ... .. ...

Fuel Pump ...... ... ... ... .. ..........
Description ... ... ... .. ... ... ... ...
Overhaul . ......... ... .. . ..............
Trouble Diagnosis and Testing ... ... .. .. 6B-53

heat control valve will be found in the ENGINE
MECHANICAL Section.

Heat Control Valve Thermostatic Spring
and Counterweight

Fig. 6B-1




6B-2 1962 PONTIAC CHASSIS SHOP MANUAL

CARBURETOR AIR CLEANER AND SILENCER

A combined air cleaner-silencer is used on all
models. These units filter air entering the carburetor
to keep abrasive dust from being carried into the
engine, and reduce air and induction noises.

Two types of air cleaners are available: standard
and heavy duty. The heavy duty model is intended
for territories where the standard air cleaner is
inadequate.

The heavy duty air cleaner contains an oil mois-
tened sponge-like material (polyurethane) which re-

moves the dust particles as the air passes through (on
all carburetor combinations except triple two barrel
installations). Triple two barrel carburetors will use
an air cleaner made of folded paper.

The standard air cleaner contains an oil moistened
wire screen filter element which ‘“catches” dust par-
ticles as the air passes through.

Service instructions for both type cleaners are
covered in the GENERAL LUBRICATION Section.

THROTTLE RETURN CHECK

DESCRIPTION

All Hydra-Matic four barrel and Roto Hydra-
Matic two barrel, except triple two barrel carburetor
models, are equipped with a throttle return check
device which is mounted on the intake manifold.
The return check is designed to open the throttle
valve to increase engine speed slightly and prevent
stalling when engine vacuum drops. It also acts to
retard throttle closing when the driver suddenly
takes his foot off the accelerator pedal.

ADJUSTMENT

1. Be sure fast idle adjustment on the four barrel
carburetors has been made then shut off engine.
There is no separate fast idle adjustment on the two
barrel carburetors.

2. a. On four barrel carburetors, rotate the fast
idle cam so that the fast idle speed screw rests on the
highest step of the fast idle cam.

b. On the two barrel carburetors, rotate the fast
idle cam so that the speed screw rests on next to the
highest step of the fast idle cam.

3. Measure the clearance between the contact
screw and the contact on the throttle lever. The clear-
ance should be as follows (Fig. 6B-3):

4 barrel carburetors . . . ..090-.095 inch (Hi Step)

2 barrel (1114¢"” throttle bore)

................. 062-.067 inch (Second Step)

2 barrel (17" throttle bore)

................. 090-.095 inch (Second Step)

4. If adjustment is necessary, adjust the contact
screw. Hold sleeve next to diaphragm bracket from
turning while turning contact screw.

NOTE: On four barrel carburetors, this adjust-

ment must be performed when fast idle speed is

set according to specifications. If for any reason the
fast idle speed is changed, recheck the throttle re-
turn check adjustment.

THROTTLE
RETURN CHECK

Fig. 6B-2 Throttle Return Check Hook-up for Roto
Hydra-Matic Four Barrel Carburetor
{Same Hook-up for Two Barrel)

THROTTLE
RETURN CHECK

Fig. 6B-3 Throttle Return Check Hook-up for Super
Hydra-Matic Four Barrel Carburetor
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CARBURETOR

T.V. UPPER
CONTROL ROD

APPROX. 3%
TO CARPET

T.V. LOWER

GEARSHIFT UPPER
CONTROL ROD

CONTROL ROD

GEARSHIFT LOWER
CONTROL ROD

Fig. 6B-4 Throttle Control Linkage—Super
Hydra-Matic

ADJUST THROTTLE CONTROL LINKAGE

Linkage operation will not be satisfactory if bind-
ing or excessive wear exists. See Figs. 6B-4 and 6B-5.

1. Remove air cleaner.

2. Loosen both nuts at transmission throttle con-
trol rod trunnion (Fig. 6B-6).

3. Adjust engine idle speed to 480-500 rpm in
drive range (540-560 with air conditioning).

4. Shut off engine and install linkage adjustment
pin J-7687 through holes in throttle control lever and
bracket (Fig. 6B-7).

NOTE: On carburetors equipped with a throttle
return check, before installing pin, it will be neces-
sary to either remove throttle return check or install
tool J-6342-01 over return check so that it will not
interfere with linkage adjustment.

5. With throttle valves fully closed, loosen lock
nut and adjust length of transmission throttle control
rod to carburetor (Fig. 6B-7) so that gauge pin is free
in hole. Leave pin installed and tighten lock nut se-
curely. Recheck freeness of gauge pin in holes.

6. Push throttle control rod to transmission (T.V.
upper rod) downward lightly until the outer throttle
lever is felt to touch end of travel (Fig. 6B-8).

CAUTION: Make sure that, when lever is in this
position, the wupper lock nut is not touching
trunnion,

CARBURETOR
h, THROTILE ROD
A W

T.V. UPPER
CONTROL ROD

APPROX. 3%
TO CARPET

GEARSHIFT UPPER
CONTROL ROD

= =g
GEARSHIFT LOWER T.V. LOWER
CONTROL ROD CONTROL ROD

Fig. 6B-5 Throttle Control Linkage—Roto
Hydra-Matic

HROTTLE CONTROL .
ROD TRUNNION

§ CARBURETOR
THROTTLE ROD

THROTTLE |
RETURN CHECK

Fig. 6B-6 Location of Throttle Trunnion

Fig. 6B-7 J-7687 in Position
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7 s

0 \ :
GEARSHIFT UPPER
CO -

,/ OUTER SHIFTE
T.V. LEVER LEVER '

GEARSHIFT LOWER
CONTROL ROD

CROSS-SHAFT

‘Fig. 6B-8

Identification of Throttle Linkage—
Roto Hydra-Matic

ROCHESTER 2GC
(1-11/16" Throttle

Two basic models of 2GC carburetors are used.
The first model (large) incorporates 1114¢” throttle
bores and has the choke housing located on the throt-
tle flange. This model is used as standard equipment
on all Hydra-Matic models except the Bonneville
Series.

The second model (small) uses 174" throttle
bores and has the choke housing attached to the bowl

7. While holding throttle control rod to transmis-
sion in this position, tighten upper and lower trunnion
lock nuts finger tight. Shorten throttle control rod
to transmission by backing off lower trunnion nut
2%, turns and tighten upper nut securely. Remove
gauge pin.

8. Loosen lock nut on carburetor throttle rod.

9. Adjust carburetor throttle rod to obtain 435;,”
clearance from under side of attaching boss on pedal
to body toe pan as shown in Fig. 6B-5 (approxi-
mately 334" to carpet).

10. Tighten lock nut on carburetor throttle rod
securely.

11. Install air cleaner.

12. After throttle linkage adjustment has been
made, road test car and tailor adjustment as required
by shortening or lengthening the T.V. upper rod one
half turn at a time to obtain the best shift feel.

CARBURETOR

Bore Diameter)

cover. This type is used as standard equipment on
all synchro-mesh except the Bonneville, in the tri-
power installation and &s the economy option on
Hydra-Matic models.

Carburetor model number can be used to identify
specific 2GC carburetors. The model number is found
on a tag attached to a bowl cover screw. The chart
below gives model number and usage information.

Carburetor Carburetor Throttle
Model No. Usage Bore Diameter
7020070 Super Hydra-Matic, except Bonneville 1114,.”
7020071 Roto Hydra-Matic, except Bonneville 1114 .7
7020072 Super HM with Circ-L-Aire Conditioning, except Bonneville 1114.”
7020073 Roto HM with Circ-L-Aire Conditioning, except Bonneville 1134 6”
7020060 Synchro-mesh, except Bonneville 176"
7020074 Super Hydra-Matic—economy option 176"
7020075 Roto Hydra-Matic—economy option 1%6”
7020076 Super HM—economy option, with Circ-L-Aire Conditioning 1%¢”
7020077 Roto HM—economy option, with Circ-L-Aire Conditioning 1%¢"”
7013063 Tri-power—front carburetor 111 .7
7013065 Tri-power—rear carburetor 1114 "
7020064 Tri-power—center carburetor—synchro-mesh 1%¢"”
7020067 Tri-power—center carburetor—Super Hydra-Matic 17%6”
7020069 Tri-power—center carburetor—Roto Hydra-Matic 1%¢"”
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The following circuit descriptions and overhaul
procedures apply specifically to the 7020070 carbu-
retor and, with the exception of the choke housing
relocation, apply to all other 2GC carburetors.

GENERAL DESCRIPTION

The cluster casting is the heart of the carburetor;
it embodies the small or secondary venturi, the high
speed passages, the main well tubes and nozzles, the
idle tubes, and the calibrated air bleeds for both
the low and high speed metering system, as well as
the accelerating pump jets.

When the cluster is removed, all of these vital
parts can be readily seen, cleaned and examined
because the main well tubes and idle tubes are per-
manently installed in the cluster body by means of
a precision press fit.

The cluster fits on a platform provided in the
body casting of the carburetor so that the main well
and idle tubes are suspended in the fuel.

A gasket is used between the cluster casting and
the body platform.

This method of design and assembly serves to
insulate the main well tubes and idle tubes from
engine heat thus preventing heat expansion and
percolation spill-over during hot idle periods of
operation and during the time the hot engine is not
operating.

An external idle vent valve is located on the bowl
cover which vents any fuel vapors which may form
in the fuel bowl during periods of “hot” idle to the
atmosphere. The fuel bowl is also internally vented
to give a completely balanced carburetor.

The model 2GC carburetor is of side bowl con-
struction. It is designed, however, with fuel supply
jets and passages submerged below the liquid level
to provide efficient engine operation under all driv-
ing conditions.

A carburetor choke housing is located on the throt-
tle body assembly and is connected to the choke
valve through an intermediate choke rod.

A center stud mounting provides for secure attach-
ment of the carburetor air cleaner assembly.

All engines with the Super Hydra-Matic transmis-
sions have full manifold vacuum spark advance at
idle. The carburetor for cars equipped with the Roto
Hydra-Matic transmission will have the vacuum
advance hooked to the spark port. Synchro-mesh
carburetors are not drilled for spark port.

INTERNAL BOWL VENT EXTERNAL IDLE

VENT VALVE

FUEL INLET
STRAINER

NEEDLE
AND SEAT/ 'I d

FLOAT

NEE\DiJ
N

Fig. 6B-9 Float System

Six “systems” are utilized in the Rochester 2GC
carburetor. They are: Float System, Idle System,
Part Throttle System, Power System, Pump System,
and Choke System.

These systems are described and illustrated sche-
matically in the following text.

FLOAT SYSTEM (Fig. 6B-9)

The float system controls the level of fuel in the
carburetor bowl.

Entering fuel first travels through the inlet strainer
to remove particles which might block jets or pas-
sages. Then the fuel passes through the needle and
seat into the carburetor bowl; flow continues until
the rising liquid level raises the float to a position
where the valve is closed. Thus the fuel level can be
regulated by setting the float to close the valve when
the proper level is reached.

A tang located at the rear of the float hanger pre-
vents the float from traveling too far downward.

The carburetor is internally vented. The vent
transmits the air pressure from beneath the air
cleaner to the fuel in the float bowl. The amount of
fuel metered by the carburetor is dependent upon
the pressure in the float bowl causing fuel to flow.
By locating the vents below the air cleaner, or inter-
nally, the carburetor automatically compensates for
air cleaner restriction, since the same pressure caus-
ing air to flow will also be causing fuel to flow.

An external idle vent, located in the top of the
float bowl, vents the bowl to atmosphere during idle
operation. In this way any fuel vapors which may
form in the bowl during hot idle or when parked
will be vented to the outside. The idle vent automa-
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Fig. 6B-10 Idle System

tically closes after the throttle valve has moved from
the idle position into the part throttle range, returning
the carburetor to internal balance.

IDLE SYSTEM (Figs. 6B-6, 6B-10)

The idle system consists of the idle tubes, idle pas-
sages, idle air bleeds, idle mixture adjustment needles,
idle discharge slot and an idle air adjustment screw.

In the curb idle speed position, the throttle valves
are held open by the speed adjusting screw.

In order to obtain sufficient idle air for stable idle
speed adjustment, a fixed air bleed is necessary; this
is accomplished by a drilled hole in each throttle
valve. The fixed idle air bleeds maintain a constant
idle air flow for part of the idle air requirements,
while the idle speed adjustment screw regulates the
remainder of the idle air. Thus, the engine idle speed
can be adjusted by the idle speed adjustment screw.

The idle mixture needle hole is in the high vacuum
area below the throttle valve while the fuel bowl is
vented to atmospheric pressure. Vacuum can be
called a lack of pressure, so a high vacuum area can
be spoken of as an area of low pressure. Thus it can
be said that there is considerable pressure difference
between the normal atmospheric pressure on the
fuel in the bowl and the low pressure (or high
vacuum) at the idle mixture needle hole.

The fuel and fuel/air mixture will be forced by
atmospheric pressure to occupy any low pressure
area. It will flow from the fuel bowl to the manifold
in the following manner:

The atmospheric pressure acting on the fuel in the
bowl forces fuel through the main metering jets into
the main well. It is metered by the idle fuel metering

VALVE RETAINER VALVE

S
éﬁﬁ% ATTACHING

/ﬁ__ Y é"‘*
BRACKET
BIMETALj/ } [J

STRIP
J"\ AR

PASSAGE

Fig. 6B-11 Idle Compensator (Cars with
Cire-L-Air Conditioner)

orifice at the lower tip of the idle tube and travels up
the idle tube. When the fuel reaches the top of the
idle tube, it mixes with air entering through the pri-
mary idle air bleed. The mixture moves through the
horizontal idle passage where more air is added at a
second idle air bleed and then down through a re-
striction in the vertical passage which serves to fur-
ther break up the fuel. More air is picked up at a
third idle air bleed just below the idle restriction.

The fuel/air mixture next moves down the vertical
idle passage to the idle discharge slot located just
above the throttle valve. Through this slot further
air is added to the mixture, which then passes
through the idle mixture needle hole.

In addition to this mixture of fuel and air, there is
air entering the carburetor bore through the fixed
idle air bleeds. For smooth operation, the air from the
idle needle hole must combine to form the correct
final mixture for curb idle engine speed.

The position of the idle adjustment needle governs
the amount of fuel/air mixture admitted to the car-
buretor bore.

Except for this variable at the idle adjustment
needle, the idle system is specifically calibrated for
low engine speeds.

A hot idle compensator is incorporated in all car-
buretors on cars equipped with factory installed air
conditioning and all Hydra-Matic equipped tri-power
engines. The function of the idle compensator is to
prevent rough idle and stalling during prolonged hot
idle conditions. It functions as follows (Figs. 6B-11
and 6B-12):

It consists of a bi-metal strip, a valve and mounting
bracket. The idle compensator is mounted between
the venturi on the large bore carburetors and on the
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Fig. 6B-12 Idle Compensator (Cars with Hydra-Matic
and Triple Two Barrel Carburetor—Center Carburetor)

back of the carburetor on the bowl casting on small
bore carburetors. Below the compensator is a passage
leading to manifold vacuum below the throttle blades.

As engine and underhood temperatures rise to a
predetermined value, the bi-metal strip lifts the valve
off its seat. This allows fresh air to enter the manifold
below the throttle valves and off-set rich mixtures
due to fuel vapors that are causing the rough idle and
stalling,

When underhood temperatures return to normal,
the bi-metal strip will lower and the compensator
valve will close and normal idle operation will resume.

NOTE: No adjustments are necessary on the idle
compensator. The compensator valve must be
closed while adjusting engine idle.

PART THROTTLE SYSTEM (Fig. 6B-13)

As the throttle valve is opened, there is a change
in pressure differential points.

Opening of the valve progressively exposes the
idle discharge slot to manifold vacuum and the air
stream with the result that they deliver additional
fuel/air mixture for fast idle engine requirements.

Further opening of the throttle valve increases the
speed of the air stream passing through the venturi,
thus lowering the pressure (or raising the vacuum)
in the small venturi area of the carburetor bore. At
the same time, the edge of the throttle valve is moved
away from the wall of the bore, progressively reduc-
ing the vacuum and thus the mixture flow at the idle
discharge slot.

HIGH SPEED PASSAGE

MAIN WELL
AIR BLEED

NOZZLE
AIR BLEEDS

MAIN NOZZLE

AUXILIARY MAIN WELL AIR BLEED

BOOST VENTURI

MAIN VENTURI

MAIN METERING
JET

MAIN WELL

IDLE DISCHARGE PORT

Fig. 6B-13 Part Throtile System

Since the low pressure point is now in the small
venturi area, fuel and fuel/air mixture will be forced
from the fuel bowl through the main metering sys-
tem to the venturi as follows:

The fuel passes through the main metering jet
into the main well, where it rises in the main well
tube. Air entering through the main well air bleeds
in the cluster is mixed with the fuel through the main
well tube vents. The mixture continues up the main
well tube through the nozzle, where more air is added.
The mixture flows through the high speed passage to
the small venturi, mixes with additional air and
moves on to the bore of the carburetor, through the
intake manifold, and into the cylinder as a final mix-
ture for part throttle operation.

A second high speed bleed is incorporated in the
cluster of large bore 2GC carburetors only. This bleed
is drilled from the main well to the high speed pas-
sage and serves two purposes. It transmits low pres-
sure from the secondary venturi and high speed pas-
sage to the main well, thereby, helping to raise fuel
level. This raising of the level assists the initial feed-
ing of fuel at low speed and also helps control the
mixture during high speed operation.

As the throttle opening is increased and more fuel
is drawn through the main well tubes the fuel level
in the main well drops. More holes in the main well
tubes are then exposed to the air in the upper well
area and become air bleeds. This maintains the
proper fuel/air mixture to the engine throughout the
part throttle range.

Permanent jets and air bleeds calibrate the main
metering system for efficient part throttle operation.

POWER SYSTEM (Fig. 6B-14)

As was pointed out under part throttle operation,
the fuel level in the main well area drops as the
throttle valves are opened. This is due to the fact
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Fig. 6B-14 Power System

that more fuel is drawn through the main well tubes,
but the supply to the main well is held constant by
the opening in the main metering jet. For high speed
and/or heavy load conditions an additional source
of fuel for the main well area is required. The power
system accomplishes this purpose.

A spring loaded power piston, controlled by
vacuum, regulates the power valve to supply the
additional fuel.

The power piston vacuum channel is open to
manifold vacuum in the carburetor bore beneath the
throttle valves; thus the vacuum in the channel rises
and falls with manifold vacuum.

During idle and part throttle operation, manifold
vacuum in the channel is high. Therefore, air pres-
sure in the passage beneath the power piston holds
the piston in the fully raised position against the ten-
sion of the spring. As the load or speed is increased
the throttle valves open wider and manifold vacuum
drops. The calibrated spring forces the power piston
down against the power valve to open it and allow
fuel to flow through the power restrictions into the
main wells. The amount of fuel is controlled by the
main metering jet and the power restriction.

A two-step valve allows a gradual increase in fuel
flow as the power valve is opened; at full throttle
position, the power valve is fully opened to permit
maximum calibrated fuel flow from the power sys-
tem.

When the load is decreased the throttle valves
close and manifold vacuum is increased. Therefore,
air pressure below the power piston gradually over-
comes the piston spring tension and forces the pis-
ton upward to its original position with the power
valve fully closed.
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Fig. 6B-15 Pump System

PUMP SYSTEM (Fig. 6B-15)

Extra fuel for smooth, quick acceleration is sup-
plied by a double spring pump plunger. A rapid open-
ing of the throttle valves, as is the case when acceler-
ating from low speeds, causes an immediate increase
in air velocity. Since fuel is heavier than air it re-
quires a short period of time for it to “catch” up with
the air flow. To avoid a leanness during this momen-
tary lag, the accelerator pump furnishes a quantity
of liquid fuel sprayed into the air stream to mix with
incoming air and maintain the proper fuel/air mix-
ture.

The pump is operated by the combined action of
two springs which are calibrated to move the plunger
in such a manner that a sustained charge of fuel is
delivered for smooth acceleration.

The pump is attached by linkage to the accelerator
so that when the throttle valves are closed the pump
plunger moves upward in its cylinder creating a low
pressure area (partial vacuum) in the cylinder below
the plunger. Atmospheric pressure acting on the fuel
in the bowl forces fuel into the cylinder through the
intake ball check. The discharge ball is seated at this
time to prevent air being forced into the cylinder.

When the plunger is moved downward for accel-
eration, the force of the stroke seats the intake ball
check to prevent flow to the fuel bowl, and the fuel
is forced up the pump discharge passage. The pres-
sure of the fuel lifts the pump outlet ball check
from its seat and the fuel passes on through the
pump jets in the cluster, where it is sprayed into the
venturi and delivered to the engine.

At higher speeds pump discharge is no longer
necessary to insure smooth acceleration. When the
throttle valves are opened a predetermined amount



ENGINE FUEL—ROCHESTER 2GC CARBURETOR (1134 ,” THROTTLE BORE) 6B-9

the pump plunger bottoms in the cylinder eliminating
pump discharge.

An “anti-percolator” check valve, contained inside
the plunger, provides relief for any vapors which
might form during hot idle or when a hot engine is
not operating. The ball check is designed so that it
can move up and down in its passage. Throughout
the above periods it is seated by gravity and vapors
in the pump well rise and by-pass the ball check
through small holes in the plunger head.

The “anti-perc” ball check also acts as an extra
inlet during the upstroke of the pump plunger, but
is seated by fuel when the plunger moves downward.

CHOKE SYSTEM (Fig. 6B-16)

The purpose of the choke system is to provide a
rich mixture for cold engine operation. It is neces-
sary to have an extra rich mixture because fuel vapor
has a tendency to condense on the cold engine parts;
thus decreasing the amount of combustible mixture
available at the combustion chamber.

The choke system subjects all fuel outlets in the
bore of the carburetor to manifold vacuum while
restricting the intake of air.

The choke system includes a thermostatic coil,
housing, choke piston, choke valve, and fast idle cam
and linkage. It is controlled by a combination of
manifold vacuum, air velocity against the offset choke
valve, and tension of the thermostatic spring.

When the engine is cold, tension of the thermosta-
tic coil holds the choke valve closed. Starting the
engine causes air velocity to strike the offset choke
valve. This tends to open it along with the action of
intake manifold vacuum on the choke piston. After
a slight opening of the choke valve, the tension of
the thermostatic coil spring balances the force of air
on the valve and the pull of vacuum at the piston.

As the engine warms up manifold vacuum exists
in the choke housing. Clean hot air from the choke
stove is forced into this low pressure area through a
passage in the side of the choke housing to heat the
thermostatic coil.

The clean air is supplied to the choke stove in the
manifold from the air horn, above the choke valve
(just below the air cleaner). Here filtered air from
the air cleaner is picked up and carried to the stove
by a metal pipe.

A secondary baffle plate serves to distribute the
heat from its entering point at the side of the coil
throughout the choke housing, to prevent a “hot
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Fig. 6B-16 Choke Sysiem

spot” in the coil center, which would cause a rapid
opening of the choke valve. The choke baffle is de-
signed in some models with a hole or holes drilled in
it. These holes are used to further control heat to the
choke coil and, thereby, finely tailors the choke to the
particular engine model. The thermostatic coil “re-
laxes” gradually until the choke is fully open.

If the engine is accelerated during warm-up, the
corresponding drop in manifold vacuum on the choke
piston allows the thermostatic coil to momentarily
close the choke, providing a richer mixture.

During warm-up it is necessary to provide a fast
idle to prevent engine stalling. This is accomplished
by a fast idle cam connected to the choke shaft. The
idle speed screw on the throttle lever contacts the fast
idle cam and prevents the throttle valves from return-
ing to the idle position until the choke valve is fully
open.

If the engine becomes flooded during the starting
period, the choke valve can be partially opened
manually to allow increased air flow through the
carburetor. This is accomplished by depressing the
accelerator pedal to the floor. The unloader projec-
tion on the throttle lever contacts the unloader lug on
the fast idle cam and in turn partially opens the
choke valve.

ADJUSTMENTS ON CAR
ROCHESTER 2GC CARBURETOR

All Rochester 2GC adjustments can be performed
on the car. With the exception of the idle speed and
mixture adjustment and the unloader adjustment,
all adjustments are included in the OVERHAUL
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AND ADJUSTMENTS procedure. Following are the
idle speed and mixture adjustments and the un-
loader adjustment.

Whenever idle speed screw is turned, the throttle
should be opened slightly then closed to seat screw
properly on cam.

IDLE SPEED AND MIXTURE ADJUSTMENT

With the engine at operating temperature adjust
idle speed to the following specifications.

Synchro-mesh, exc. Air Conditioning.. 480-500 rpm

Hydra-Matic, exc. Air Conditioning.. 480-500 rpm
(in drive range)
Air Conditioning ................. 540-560 rpm

(H/M drive range, air conditioning off)
(S/M neutral, air conditioning off)

The idle mixture should be adjusted to give a
smooth idle at the specified idle speed. Missing is a
sign of too lean an idle mixture while “rolling” or
“loping” indicates too rich a mixture. Turning the idle
mixture screw in, leans out the mixture; one and one-
half turns out from the lightly seated position may be
used as a preliminary setting of the mixture screws.

NOTE: All two barrel carburetors with Hydra-
Matic cars equipped with Circ-L-Aire conditioning
have a hot idle compensator. During idle adjust-
ment, make sure the hot idle compensator is closed
by depressing the spring loaded button,

UNLOADER ADJUSTMENT

NOTE: Unloader adjustment cannot be made cor-
rectly unless linkage is properly adjusted.

1. Remove carburetor air cleaner assembly.

2. Depress accelerator pedal forcibly to floor. (‘This
should be done by person sitting in driver’s seat of
car to simulate driving conditions.) Check to see that
accelerator pedal is not hitting “hump” over trans-
mission.

3. With accelerator pedal depressed as in Step 2,

bend tang on throttle lever to give a clearance of

.143” to .183” (gauge set J-8556) between the top
of the choke valve and the inside of the air horn.

4. Replace air cleaner assembly.

The above procedure will eliminate variance in
linkage, floor mat, pedal location, etc, and should
ensure correct unloader action.

PERIODIC SERVICE
ROCHESTER 2GC CARBURETOR

There are no periodic services required on the
Rochester 2GC carburetor; however, choke linkage,
choke valve and levers and pump linkage should be
kept free of dirt and gum so that they will operate
freely. DO NOT OIL LINKAGE.

OVERHAUL AND ADJUSTMENT

Flooding, stumble on acceleration and other per-
formance complaints are, in many instances, caused
by the presence of dirt, water or other foreign matter
in the carburetor. To aid in diagnosing the cause of
the complaint, the carburetor should be carefully
removed from the engine without draining the fuel
from the bowl. The contents of the fuel bowl may then
be examined for contamination as the carburetor is
disassembled.

The following is a step-by-step sequence by which
the Rochester 2GC carburetor may be completely
disassembled and reassembled. Adjustments may be
made and various parts of the carburetor may be
serviced without completely disassembling the entire
unit.

DISASSEMBLY
DISASSEMBLY OF BOWL COVER

1. Remove fuel inlet screen retainer nut and gasket
with 34" wrench and remove the screen (Fig.6B-17).

CHOKE STOVE
FRESH AIR SUPPLY

INTERMEDIATE
CHOKE ROD

INTERMEDIATE FUEL
CHOKE LEVER INLET

Fig. 6B-17 Rochester 2GC Carburetor
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Fig. 6B-18 Rochester 2GC Carburetor

2. Disconnect the pump link (Fig. 6B-18) from
the pump lever by removing spring clip. Remove
lower end of pump rod from throttle lever by remov-
ing clip.

3. Detach choke intermediate rod (Fig. 6B-17)
at lower end by removing clip, then detach choke
intermediate rod from choke shaft by rotating until
the tang on rod clears the slot in lever.

4. Remove retaining screw at the end of the choke
shaft and remove choke trip lever and fast idle link
and lever (Fig. 6B-18). Lever can be removed from
link by turning until slot in lever will pass over tang
on link, The link and fast idle cam are retained by a
Truarc washer. Disassembly of these pieces will des-
troy the Truarc washer.

5. Remove eight cover screws (Fig. 6B-19) and lift
cover from bowl (Fig. 6B-20).

6. Place upended cover on flat surface. Remove
float hinge pin and lift float assembly from cover
(Fig. 6B-20). Float needle may now be removed
from seat.

7. Remove float needle seat, screen (Fig. 6B-21)
and gasket with wide blade screwdriver.

8. Remove power piston (Fig. 6B-21) by depress-
ing piston stem and allowing it to snap free or by
holding stem and tapping lightly on air horn with a
non-metallic object. Use care not to bend piston stem.

9. Remove retainer on pump plunger shaft, re-
move plunger assembly from pump arm (Fig. 6B-21).
The pump lever and shaft may be removed by loos-

Fig. 6B-19 Location of Cover Attaching Screws

ening set screw on inner arm and removing outer
lever and shaft.

10. The cover gasket may now be removed.
11. Remove idle vent valve.

12. Remove two choke valve attaching screws,
then remove choke valve.

13. Remove choke valve shaft from bowl cover.

DISASSEMBLY OF BOWL

1. Remove pump inlet filter screen and pump
plunger return spring, and remove aluminum check
ball from bottom of pump well (Fig. 6B-22).

Fig. 6B-20 Removing Bowl Cover Assembly
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CHOKE STOVE FRESH AIR SUPPLY

CHOKE VALVE SCREWS CHOKE VALVE

INNER FLOAT
PUMP NEEDLE
ARM SEAT

HINGE
OUTER zl
PUMP

LEVER

AND

SHAFT

POWER PISTON

QT

PUMP PLUNGER ASSEMBLY

Fig. 6B-21 Bowl Cover Attaching Parts

2. Remove main metering jets and power valve
(Fig. 6B-22).

3. Remove three screws on top of cluster, after
which cluster and gasket may be removed (Fig.
6B-22).

4. Using a pair of long nose pliers, remove the
pump discharge spring retainer (Fig. 6B-23). Then
the spring and check ball may also be removed.

VENTURI
CLUSTER

PUMP
RETURN
SPRING

PUMP
INLET
SCREEN

POWER
VALVE

Fig. 6B-23 Removing Pump Discharge Spring Retainer

5. Invert carburetor and remove three large bowl
to throttle body attaching screws. Throttle body and
gasket may now be removed.

6. Remove fast idle cam and fast idle link as an
assembly. DO NOT disassemble.

7. Remove idle compensator bracket and compen-
sator if present.

DISASSEMBLY OF THROTTLE BODY
1. Remove idle adjusting needles and springs.

2. Remove fast idle screw from throttle lever if
necessary to replace,

3. Remove the three choke cover attaching screws
and retainers, then remove choke cover and coil as-
sembly from choke housing.

4. Remove choke cover gasket and baffle plate.

5. Remove choke piston lever attaching screw
(Fig. 6B-24).

6. Remove piston link and lever assembly from
carburetor.

NOTE: Piston can be removed from link by drop-
ping out piston pin.

7. Remove the two choke housing attaching screws
and detach choke housing from throttle body.

8. Remove intermediate choke shaft and lever
from choke housing.
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CHOKE HOUSING SCREWS

CHOKE PISTON
LEVER

Fig. 6B-24 Choke Housing Screws

CLEANING AND INSPECTION OF PARTS

Dirt, gum, water or carbon contamination in or on
the exterior moving parts of a carburetor are often
responsible for unsatisfactory performance. For this
reason, efficient carburetion depends upon careful
cleaning and inspection while servicing.

1. Thoroughly clean carburetor castings and metal
parts in clean cleaning solvent.

CAUTION: Choke cover and coil, idle compensator,
rubber vent valve, gaskets, and pump plunger
should not be immersed in solvent. Clean pump
plunger in clean gasoline only.

To avoid damage fo gasket between choke hous-
ing and throttle body do not soak the throttle body
assembly in cleaner or solvent if choke piston
housing has not been removed.

2. Blow all passages in castings (Figs. 6B-25
through 6B-29) dry with compressed air and blow
off all parts until they are dry.

CAUTION: Do not pass drills or wires through cali-
brated jets or passages as they may enlarge
orifices and seriously affect carburetor calibration.

3. Check all parts for wear. If wear is noted, defec-
tive parts must be replaced. Note especially the fol-
lowing:

a. Check float needle and seat for wear. If wear
is noted the assembly must be replaced.

b. Check float lip for wear and float for dents.
Check floats for gasoline leaks by shaking.

PRIMARY IDLE
AIR BLEEDS

MAIN WELL
AIR BLEEDS

IDLE TUBES

Fig. 6B-25 Passage ldentification—Venturi Cluster

I POWER PISTON

) |‘,——f’ VACUUM

£ .

Fig. 6B-26 Passage Identification—Body to Bowl Cover
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IDLE PASSAGE

POWER PISTON
VACUUM

VACUUM

Fig. 6B-27 Passage ldentification—Flange—Bowl—
Choke Housing

c. Check throttle and choke shaft bores in
throttle body and cover castings for wear or out of
round.

d. Inspect idle adjusting needle for burrs or
ridges. Such a condition requires replacement.

e. Inspect fast idle cam—if wear is noted on
steps of cam it should be replaced as it may upset
engine idle speed during the warm-up period.

f. Inspect pump plunger leather. Replace plunger
if cup is damaged.

POWER PISTON
VACUUM

IDLE NEEDLE HOLES]

CHOKE VACUUM IDLE DISCHARGE SLOTS

Fig. 6B-28 Passage ldentification—Throttle Flange

IDLE

Pl PASSAGE

DISCHARGE

Fig. 6B-29 Passage ldentification—Body to Cluster

g. Inspect power piston and spring for burrs or
distortion. Replace if necessary.

4. Check all filter screens for dirt or lint. Clean
and if they are distorted or plugged, replace with
new parts.

5. Inspect cluster casting. If any parts in castings
are loose or damaged, cluster assembly must be re-
placed.

6. Use new gaskets in reassembly.

ASSEMBLY AND ADJUSTMENT
ASSEMBLY OF THROTTLE BODY

1. Install fast idle screw in throttle lever if re-
moved.

2. Screw idle mixture and adjusting needles and
springs into throttle body until finger tight. Back out
screw 114 turns as a preliminary idle adjustment.

3. Upend bowl, place new throttle body gasket in
position and attach throttle body. Tighten screws
evenly and securely.

NOTE: Choke housing should be reassembled to
throttle body after installing air horn.
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ASSEMBLY OF BOWL

1. Install hot idle compensator on bowl section be-
tween venturi.

2. Drop steel pump discharge check ball into pump
discharge hole. Ball is 3{4” diameter (do not confuse
with aluminum intake ball). Install pump discharge
spring and retainer.

3. Replace cluster and gasket, tighten screws evenly
and securely. Make certain center screw is fitted with
gasket to prevent pump discharge leakage.

4. Replace main metering jets and power valve.

5. Drop aluminum pump intake ball check into
hole in pump well. Install pump return spring, press-
ing with finger to center it in pump well.

6. Replace pump inlet strainer, pressing carefully
into position.

ASSEMBLY OF BOWL COVER

1. Install choke shaft in air horn, then install choke
valve on choke shaft using two attaching screws.
Letters RP on choke valve should face towards top
of air horn (Fig. 6B-30). Center choke valve before
tightening screws, by installing the fast idle lever
and choke trip lever. Maintain approximately .020”
clearance between the fast idle lever and air horn
casting. Then tighten choke valve screws and “stake”
lightly. Then install choke trip lever and fast idle
lever. Choke valve should move freely in housing.

2. Replace pump outer lever and shaft assembly
and inner lever, tighten retaining screw on inner
lever (Fig. 6B-31).

3. Install small fuel screen on needle seat.

4. Install float needle seat screen and gasket, using
wide blade screwdriver.

5. Attach pump plunger shaft with retainer, with
shaft end pointing inward towards center of air horn
casting.

6. Install cover gasket.

7. Insert needle in seat, carefully position float
and insert hinge pin.

8. Adjust float.

(a) Float Level Adjustment

With air horn inverted and gasket in place and
needle seated, there should be 5%3”+1;,” clearance
between the lower edge of float seam (sharp edge)
at the toe end and air horn gasket (Fig. 6B-32). Use

CHOKE STOVE FRESH AIR SUPPLY

CHOKE VALVE }'f

CHOKE SHAFT

Fig. 68-30 Choke Valve and Shaft Installed

CHOKE STOVE FRESH AIR SUPPLY

OUTER SHAFT .,
AND LEVER

" INNER LEVER

Fig. 6B-31 Pump Plunger Installed on Bowl Cover

o
@
-

)-8556

Fig. 6B-32 Checking Float Level
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Fig. 6B-33 Checking Float Drop

gauge set J-8556. To adjust, bend float arm at rear
of float. Visually check float alignment after adjusting
float.

(b) Float Drop Adjustment

With air horn right side up so that float can hang
free, the distance from the gasket surface to the
lowest point of the float should be a minimum of
134" and can be measured using the float gauge (Fig.
6B-33). Maximum drop can be any amount that will
retain needle for installation. Needle must not wedge
at maximum drop. To adjust, bend tang at rear of
float towards needle seat to decrease float drop and
away from needle seat to increase float drop.

9. Install power piston in vacuum cavity; piston
should travel freely in cavity. Stake vacuum piston
retainer washer.

10. Place cover on bowl, making certain that ac-
celerator pump plunger is correctly positioned and
will move freely.

11. Install and tighten eight cover screws evenly
and securely.

12. Install filter screen, with closed end toward
air horn. Install strainer nut and gasket assembly in
cover.

13. Install pump link and retainer.

Fig. 6B-34

Pump Link Adjustment

14. Install idle vent valve.

15. To adjust pump link, place tool on top of
cleaner mounting ring as shown in Fig. 6B-34. Then
with throttle valves fully closed the top surface of
the pump rod should just touch the end of the gauge.
Measurement should be 121;,”-+14,”. Bend pump
link to adjust.

16. Install fast idle link and fast idle cam as an
assembly and install fast idle lever on other end ot
fast idle link. Place fast idle lever on choke shaft with
the tang facing outward and toward the pump lever.
Install trip lever so that tang of trip lever is under
tang of choke lever, and install retaining screw (Fig.
6B-35 and 6B-36).

FAST .
IDLE CAM
A

THROTTLE LEVER FAST IDLE SCREW

Fig. 6B-35 Fast Idle Cam Installed
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6B-17

IDLE VENT
VALVE

FAST IDLE

/ LEVER

. CHOKE
T TRIP
LEVER

CHOKE

fig. 6B-36 Carburetor Linkage Installed

17. Assemble intermediate choke shaft and lever
and new gasket to choke housing. Attach to throttle
body with two attaching screws.

18. Assemble choke piston and linkage to choke
housing and attach to intermediate choke shaft.
Insert intermediate choke rod into lever on air horn
and attach to intermediate choke lever with horse-
shoe clip.

19. Hold choke valve completely closed and ad-
just intermediate choke rod as necessary so that choke
piston is flush with end of choke housing bore.

20. Install choke baffle plate.

21. Install choke coil and cover and rotate cover
counterclockwise until the index marks on cover and
housing are aligned. Attach the three retainers and
screws to choke housing, tighten securely.

NOTE: Choke valve should be lightly closed at
room temperature (75°F.) when index marks on
cover and housing are aligned.

FINAL ADJUSTMENTS
CHOKE ROD ADJUSTMENT

1. With the thermostat cover set at index and the
choke trip lever in contact with the fast idle lever,
locate the fast idle screw on the second step of the
fast idle cam, next to the shoulder of the high step.

2. Bend the tang on the fast idle lever so that the
small end of .080” wire gauge or drill just fits be-

Fig. 6B-37 Choke Rod Adjustment

tween the inner side of the air horn and the upper
edge of the choke valve (Fig. 6B-37).

IDLE VENT ADJUSTMENT

NOTE: Pump rod setting must always be made
before making the idle vent adjustment.

With the idle vent valve just closed, bend the tang
on the pump lever as necessary to obtain a dimen-
sion of 117;,”+14,” between top of pump rod and
top of air cleaner ring (Fig. 6B-38). Use tool J-8556
to check.

Fig. 6B-38 Idle Vent Valve Adjustment
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2 3 4
1. “T” Gauge ........... Pump, Idle Vent, Float Level and Float Drop
2. .070” Gauge .......... Choke Rod
3. .163” Gauge .......... Unloader
4. .080” Gauge ..

«+ev..... Choke Setting

Fig. 6B-39 Rochester 2GC (1-11/16" Throttle Bore)
Special Tools—J-8556-01
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ROCHESTER 2GC CARBURETOR (1-7/16” Throttle Bore Diameter)
(MODELS 7020060, 7020064, 7020067, 7020069 AND 7020074 THROUGH 7020077)

DESCRIPTION

The 7020060 carburetor is standard equipment on
synchro-mesh models except the Bonneville and the
7020074 and 77 are the economy option carburetors
on Hydra-Matic models.

These carburetors are essentially a smaller version
~ of the Hydra-Matic carburetor previously described.
The primary differences are in the smaller throttle
bore, the location of the choke housing on the bowl
cover instead of on the throttle body. The overhaul
procedures remain basically the same except for those
areas connected directly with choke housing location.
Each carburetor is calibrated for its specific appli-
cation.

Following are adjustment procedures and specifica-
tions for the 70020074 - 77 carburetors:

ADJUSTMENTS
FLOAT LEVEL ADJUSTMENT

With air horn inverted, gasket in place and needle
seated, there should be 114”1/ " clearance between
bottom of float seam at toe end and the air horn
gasket (Fig. 6B-40). Use gauge set J-8557. To adjust,
bend float arm. Recheck float alignment after adjust-
ing float.

FLOAT DROP

With air horn right side up and float hanging free
the distance from the gasket surface to the lowest

BEND HERE TO
ADJUST FLOAT LEVEL

GAUGE SHOULD JUST TOUCH
' EDGE OF FLOAT SEAM

1

=

z

w

L 1 ;

FLOAT

r a
P3

=

a

point of the float should be a minimum of 134”. Use
gauge set J-8557 to check (Fig. 6B-41). To adjust,
bend float tang. Maximum drop can be any amount
that will retain needle for installation. Needle must
not wedge at maximum drop.

PUMP ADJUSTMENT

Place end of “T” gauge (J-8557) marked pump, in
position on top of air cleaner mounting ring as shown
in Fig. 6B-42. With throttle valves fully closed, ad-
just pump rod to obtain a dimension of 115" =+14,"
from air cleaner mounting ring to top of pump rod.

CHOKE ROD ADJUSTMENT

With thermostatic cover set at index and choke
trip lever in contact with fast idle lever, locate the
fast idle adjusting screw on the second step of the
fast idle cam and against the shoulder of the high
step. Bend the tang so that the .056” wire gauge
(J-8557) just fits between the inner side of the air
horn and the upper end of the choke valve (Fig.
6B-43).

IDLE VENT VALVE ADJUSTMENT

NOTE: Pump adjustment must always be made
before making the idle vent adjustment.

BEND FLOAT TANG
TO ADJUST FOR
PROPER SETTING

l

/

SCRIBED MARK ON
GAUGE INDICATES
PROPER SETTING

| Pump VENT |

MEASURE SPECIFIED DISTANCE FROM
GASKET SURFACE TO BOTTOM OF FLOAT

Fig. 6B-40 Checking Float Level

Fig. 6B-41 Checking Float Drop
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™
PLACE LONG END OF {
GAUGE ACROSS TOP
OF AIRHORN RING

k—~ GAUGE LEG MARKED VENT

SHOULD JUST TOUCH TOP
OF PUMP ROD

THROTTLE VALVES
FULLY CLOSED

Fig. 6B-42 Checking Pump Adjustment

With the idle vent valve just closed, bend the tang
on the pump lever as necessary to obtain a dimension
of 154, == 144" between top of pump rod and top of
air cleaner ring (Fig. 6B-44). Use vent leg of “T”
gauge J-8557 to check.

IDLE SPEED AND MIXTURE ADJUSTMENT

With the engine at operating temperature, adjust
idle speed to the following specifications:

GAUGE BETWEEN
UPPER EDGE OF

CHOKE VALVE AND
AIR HORN CASTING

BEND TANG
TO ADJUST

IDLE SCREW
ON SECOND
STEP OF CAM
AGAINST HIGH
STEP

T PLACE LONG END OF
GAUGE ACROSS TOP
OF AIRHORN RING

B i |

GAUGE LEG MARKED
CENTER SHOULD JUST
TOUCH TOP OF

BEND TANG
TO ADJUST

OPEN THROTTLE VALVES TO POINT WHERE
VENT VALVE JUST CLOSES ON ITS SEAT

Fig. 6B-44 Idle Vent Valve Adjustment

Whenever idle speed screw is turned, the throttle
should be opened slightly then closed to seat screw
properly on cam.

Synchro-mesh, exc. Air Conditioning. . 480-500 rpm
Hydra-Matic, exc. Air Conditioning.. 480-500 rpm
(in Drive Range)
Air Conditioning . ................. 540-560 rpm
(H/M drive range—air conditioning off)

(S/M neutral, air conditioning off.)

The idle mixture should be adjusted to give a
smooth idle at the specified idle speed. Missing is a
sign of too lean an idle mixture while “rolling” or
“loping” indicates too rich a mixture. Turning the idle
mixture screw in, leans out the mixture; one and one-
half turns out from the lightly seated position may be
used as a preliminary setting of the mixture screws.

NOTE: All triple two barrel carburetors with
Hydra-Matic and cars equipped with Circ-L-Aire
Conditioning have a hot idle compensator. During
idle adjustment, make sure the hot idle compen-
sator is closed by depressing the spring loaded
button.

UNLOADER ADJUSTMENT

(NOTE: Unloader adjustment cannot be made
correctly unless linkage is properly adjusted.)

1. Remove carburetor air cleaner assembly.
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2. Depress accelerator pedal forcibly to floor. .143” to .183” (gauge set J-8557) between the top
(This should be done by person sitting in driver’s of the choke valve and the inside of the air horn.
seat of car to simulate driving conditions.) Check to
see that accelerator pedal is not hitting “hump” over 4. Replace air cleaner assembly.
el o The above procedure will eliminate variance in

3. With accelerator pedal depressed as in Step 2, linkage, floor mat, pedal location, etc, and should
bend tang on throttle lever to give a clearance of ensure correct unloader action.

PUMP

1. “T” Gauge.......... Pump, Idle Vent, Float
Level, Float Drop

2. .056” Gauge......... Choke Rod

3. .163” Gauge......... Unloader

Fig. 6B-45 Rochester 2GC "‘E"’ Carburetor
(1-7/16" Throttle Bore) Special Tools—J-8557
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ROCHESTER 2GC TRIPLE TWO BARREL CARBURETORS

DESCRIPTION

In the triple two barrel installation three Rochester
2 jet carburetors are mounted in tandem, The center
carburetor of the trio, called the primary carburetor,
contains all the conventional systems of carburetion.
These are the float, idle, part throttle, power, pump
and choke systems. The front and rear carburetors,
called the secondary carburetors, contain only the
float, pump and main metering systems.

The center carburetor also incorporates a hot idle
air by-pass circuit to avoid over rich idle mixtures on
hot idle. When under hood temperatures are high,
the hot idle air valve, mounted vertically on the front
of the carburetor, opens allowing additional air to
enter the manifold below the throttle valves. To en-
sure that only filtered air enters the manifold this
valve is sealed off by a cover and gasket, and can,
therefore, only draw air from the air horn area.

When adjusting idle, it is necessary that the valve
be in the closed position. To accomplish this, a spring
loaded plunger is located in the valve cover. Depress-
ing this plunger holds the valve closed.

The primary carburetor is the only one used during
idle, warm-up, and part throttle operation. During
cold engine operation, the secondary carburetors are
locked out of operation by shutting off the vacuum
supply. This is accomplished in the following manner:

A temperature controlled vacuum valve (Fig.
6B-46) mounted at the front of the engine manifold
in the water jacket, is controlled by water tempera-
ture. The thermo-controlled vacuum valve shuts off
all vacuum supplied to the vacuum switch on the cen-

TO VACUUM _SWITCH

T~

SPRING

VALVE

THERMO - UNIT

Fig. 6B-46 Thermostatic Lockout Valve

ter carburetor, until the engine is thoroughly warmed
up. When engine temperature reaches approximately
155°F. the temperature controlled vacuum valve
opens allowing vacuum to be supplied to the vacuum
switch.

When the primary throttle valves are opened ap-
proximately 70°, a lever on the pump arm actuates
a vacuum switch which openhs a vacuum line to a
vacuum diaphragm mounted on the front carburetor.
The vacuum diaphragm is connected mechanically
by a link to the front carburetor throttle shaft and
when the diaphragm moves the throttle valves open
fully. The throttle shaft on the rear carburetor is
connected mechanically to the shaft on the front car-
buretor, Therefore movement of the front throttle
shaft is transmitted directly to the rear carburetor.

On deceleration the vacuum switch closes shutting
off all vacuum at the diaphragm. Air is then bled
from inside the carburetor air horn at the front car-
buretor, through another line through the vacuum -
switch, allowing the diaphragm to return to its nor-
mal position under spring tension, This closes the
throttle valves on the front and rear carburetors.

OVERHAUL

The three Rochester carburetors used in this instal-
lation can be overhauled using essentially the same
procedure as that followed on a standard Rochester
2GC carburetor. Operations concerning the choke,
idle and part throttle systems would, of course, be
omitted on the front and rear carburetors. When
replacing jets and other parts use the Master Parts
Catalog for correct parts information.

ADJUSTMENTS

FLOAT LEVEL ADJUSTMENT
(ALL THREE CARBURETORS—FIG. 6B-47)

NOTE: All float adjustments should be made
with bowl cover gasket in place.

1. Remove air horn with gasket from carburetor
bowl.

2. With bowl cover inverted on a flat surface,
place float level gauge on bowl cover as shown.

3. With one edge of the float gauge lying flat
across the air horn gasket, the other edge should just
touch the “sharp” edge of the float seam. See Fig.
6B-47, dimension 214,"” all carburetors.
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BEND HERE TO
ADJUST FLOAT LEVEL

GAUGE SHOULD
JUST TOUCH
EDGE OF

FLOAT SEAM

—/ T

MEASURE SPECIFIED
DISTANCE FROM GASKET
SURFACE TO BOTTOM
OF FLOAT

GAUGE INDICATES.

E

BEND FLOAT TANG -/ PROPER SETTING
TO ADJUST

FOR PROPER SETTING

S SRl e Y,

Fig. 6B-47 Float Level Adjustment

FLOAT DROP ADJUSTMENT
(ALL THREE CARBURETORS—FIG. 6B-48)

1. Hold bowl cover in an upright and level posi-
tion, place float gauge in position as shown in Fig.
6B-48. This dimension should be a minimum of
134”. Bounce float lightly with finger before checking
measurement to make sure float is settled.

NOTE: Maximum drop can be any amount that
will retain needle for installation. Needle must not
wedge at maximum drop.

2. If the float drop is incorrect, bend float tang
toward float needle seat to decrease drop or away
from seat to increase drop.

PUMP ROD ADJUSTMENT
(FIGS. 6B-49 & 6B-50)

1. On the center carburetor, back off idle speed
adjustment screw until throttle valves are completely
closed.

NOTE: When checking the pump rod adjustment,
make sure that the throttle valves are completely
closed.

2. Place gauge across top of air horn ring with leg
marked “pump” next to top of pump rod (See Fig.
6B-49).

3. With the throttle valves closed, check the dis-
tance from top of air horn ring to top of pump rod.
Leg of gauge marked “pump” should just touch top
of pump rod. This scale dimension should be 5%,”
on the end carburetors and 1%3” on center carburetor.

Fig. 6B-48 Float Drop Adjustment

PLACE LONG END OF
GAUGE ACROSS TOP
OF AIRHORN RING

GAUGE LEG MARKED CENTER
5~ SHOULD JUST TOUCH

THROTTLE VALVES
FULLY CLOSED

Fig. 6B-49 Pump Rod Adjustment—Center Carburetor

PLACE LONG END OF
GAUGE ACROSS TOP
OF AIRHORN RING

GAUGE LEG MARKED END
SHOULD JUST TOUCH
TOP OF PUMP ROD

BEND PUMP ROD

e T

THROTTLE VALVES
FULLY CLOSED

Fig. 6B-50 Pump Rod Adjustment—End Carburetor
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PLACE LONG END OF
GAUGE ACROSS TOP
OF AIR HORN RING

GAUGE LEG MARKED VENT
|*J<=— SHOULD JUST TOUCH TOP

BEND TANG
TO ADJUST

OPEN THROTTLE VALVES
TO POINT WHERE VENT VALVE
JUST CLOSES ON ITS SEAT

Fig. 6B-51 Idle Vent Valve Adjustment

BEND TANG UP
OR DOWN TO ADJUST

MEASURE FROM TOP
OF SLIDING POST

TO TOP OF
SWITCH CASTING

@)
THROTTLE VALVE
FULLY OPEN /

Fig. 6B-52 Vacuum Switch Adjustment

GAUGE BETWEEN
UPPER EDGE OF
CHOKE VALVE AND
AIR HORN CASTING

BEND TANG
TO ADJUST

IDLE SCREW
ON SECOND
STEP OF CAM
AGAINST HIGH
STEP

Fig. 6B-53 Choke Rod Adjustment

4. If adjustment is required, bend lower section of
pump rod to obtain proper adjustment.

NOTE: Both “center” and “end” carburetor pump
rod settings can be made with the combination
float, pump and vent gauge. Use side of leg marked
“center” for center pump rod setting and side of
gauge leg marked “end” for end carburetor pump
setting.

IDLE VENT VALVE ADJUSTMENT
(CENTER CARBURETOR)

1. To check and adjust the atmospheric idle vent
valve, always make the accelerator pump rod adjust-
ment first.

2. Slowly open the throttle valves to the point
where the idle vent valve just closes.

3. With the throttle held in this position, place
gauge on the top of the air horn ring as shown in
Fig. 6B-51. The bottom of the gauge leg marked
“vent” should just touch the top of the pump rod.
The scale dimension should be 114,”.

4. To adjust, bend vent valve actuating tang on
pump lever up or down to obtain specified dimension.

VACUUM SWITCH ALIGNMENT AND
ADJUSTMENT (CENTER CARBURETOR)

1. Open throttle to the wide open position and
measure the distance from the top of the post to the
top of the vacuum switch, Fig. 6B-52. This distance
should be 154,”.

2. If adjustment is required, loosen switch attach-
ing screws and move switch up or down to correct.

CAUTION: Be careful not to bump or bend lever
after adjustment has been made.

3. Open and close throttle to make sure that arm
on pump lever does not bind the post on the vacuum
switch.

ADJUST CHOKE ROD
(CENTER CARBURETOR ONLY)

Place the idle screw on the second step of the fast
idle cam and against the shoulder of the high step as
shown in Fig. 6B-53. Make sure that choke trip lever
is in contact with the choke counterweight lever.
Bend counterweight tang so that wire gauge just fits
between the upper edge of the choke valve and the
air horn wall. The adjustment specification is .056".
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GAUGE BETWEEN
UPPER EDGE OF
CHOKE VALVE AND
AIR HORN CASTING

BEND TANG _,
TO ADJUST

THROTTLE
VALVES
WIDE OPEN

Fig. 6B-54 Unloader Adjustment

ADJUST UNLOADER
(CENTER CARBURETOR ONLY)

With the throttle valves held wide open (prefer-
ably by person sitting in driver’s seat and depressing
accelerator pedal) the choke valve should be open
enough so that gauge will fit freely between wall of
air horn and choke valve (Fig. 6B-54). Bend the
unloader tang on the throttle lever to adjust. The
adjustment specification is .143”-.183".

ADJUST THROTTLE ACTUATING ROD

Disconnect the end of throttle actuating rod which
connects the throttle levers on the front and rear car-
buretors. With both throttle valves closed on the front
and rear carburetors the rod should center in the slot
in the throttle lever. Bend the throttle rod to adjust.
Connect throttle rod after adjustment.

ADJUST IDLE SPEED AND MIXTURE

With the engine at operating temperature adjust
the idle speed on the center carburetor only to the
following specification.

NOTE: Depress hot idle compensator (spring
loaded valve) while making idle adjustment.

' )
PONTIAC
” ROCHESTER TRI-POWER |

J-BES
KENT-MOORF

1. “T" Gauge.. . ..o e ve vt Pump, Idle Vent, Float
Level and Float Drop

2. .056” Gauge . ........ Choke Rod

3..163" Gauge .. ....... Unloader

4. 15,” Gauge......... Vacuum Switch

Fig. 6B-55 Triple Two Barrel Carburetor
Special Tools—J-8555

Synchro-mesh, exc. Air Conditioning.. 480-500 rpm

480-500 rpm
in drive range

Hydra-Matic, exc. Air Conditioning. ..

Air Conditioning ................. 540-560 rpm

(H/M drive range, air conditioning off.)
(S/M neutral, air conditioning off.)

Adjust mixture on center carburetor to give
smoothest possible idle at specified idle speed.
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COMPARISON OF

TWO BARREL CARBURETORS

NO HOT IDLE COMPENSATOR

7020070

SUPER HYDRA-MATIC, EXCEPT BONNEVILLE
1'%e6” THROTTLE BORE DIAMETER

HOT IDLE COMPENSATOR

7020072

SUPER HM WITH CIRC-L-AIRE CONDITIONING, EXCEPT BONNEVILLE
1'%e” THROTTLE BORE DIAMETER

Fig. 6B-56 Comparison of 7020070 and 7020072 Carburetors Showing Hot Idle Compensator
Which is Internal. Calibration Specifications Same for Both Carburetors

NO SPARK PORT DRILLING

7020070

SUPER HYDRA-MATIC, EXCEPT BONNEVILLE
11%¢” THROTTLE BORE DIAMETER

SPARK PORT DRILLED

7020071

ROTO HYDRA-MATIC, EXCEPT BONNEVILLE
1'%6"” THROTTLE BORE DIAMETER

Fig. 6B-57 Comparison of 7020070 and 7020071 Carburetors Showing Spark Port Drilling
No Throttle Return Check on 7020070—7020071 Has Throttle Return Check
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NO HOT IDLE COMPENSATOR HOT IDLE COMPENSATOR

7020071 ' 7020073

ROTO HYDRA-MATIC, EXCEPT BONNEVILLE ROTO HM WITH CIRC-L-AIRE CONDITIONING, EXCEPT BONNEVILLE
1'%s"” THROTTLE BORE DIAMETER 11%6” THROTTLE BORE DIAMETER

Fig. 6B-58 Comparison of 7020071 and 7020073 Carburetors Showing Hot Idle Compensator
Which is Internal. Calibration Specifications Same for Both Carburetors

NO SPARK PORT DRILLING SPARK PORT DRILLED

7020060 7020074 7020075
SYNCHRO-MESH, EXCEPT BONNEVILLE SUPER HYDRA-MATIC ECONOMY OPTION ROTO HYDRA-MATIC ECONOMY OPTION
176" THROTTLE BORE DIAMETER 176" THROTTLE BORE DIAMETER 176" THROTTLE BORE DIAMETER

Fig. 6B-59 Comparison of 7020060, 7020074 and 7020075 Carburetors Showing
Spark Port Drilling. 7020075 is Equipped with Throttle Return Check




6B-28

- 1962 PONTIAC CHASSIS SHOP MANUAL

NO HOT IDLE COMPENSATOR HOT IDLE COMPENSATOR

7020075 7020077

ROTO HYDRA-MATIC ECONOMY OPTION

ROTO HM ECONCMY OPTION, WITH CIRC-L-AIRE CONDITIONING
176" THROTTLE BORE DIAMETER

176" THROTTLE BORE DIAMETER

Fig. 6B-60 Comparison of 7020075 and 7020077 Carburetors Showing Hot Idle Compensator
Calibration Specifications Same for Both Carburetors

Carburetor Float Float Choke Stat Pump Idle Throttle Return
Model Level Drop Rod Unloader Setting Rod Vent Check Setting

7013063 7020071 .
7013065 7020072 5"+ 14" | 134" Min. .080" .1437-.183" | Index |12" +lg | 117" + 1" .0627-.067"*
7020070 7020073
700064 7020074 |
7020067 THTOuEM | uygeyige | yae Min. | 056" | 14371837 | Index | 13471’ | 19" +1" | .090%-.095"*
7020069 BR77 ,

*With screw on next to high step on cam.

NO HOT IDLE COMPENSATOR HOT IDLE COMPENSATOR

7020074 7020076

SUPER HYDRA-MATIC ECONOMY OPTION

SUPER HM ECONOMY OPTION, WITH CIRC-L-AIRE CONDITIONING
174" THROTTLE BORE DIAMETER

176" THROTTLE BORE DIAMETER

Fig. 6B-61 Comparison of 7020074 and 7020076 Carburetors Showing Hot Idle Compensator

Calibration Specifications Same for Both Carburetors
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NO HOT IDLE COMPENSATOR

7020064

TRI-POWER CENTER CARBURETOR

SYNCHRO-MESH

1716” THROTTLE BORE DIAMETER

7020067

HOT IDLE COMPENSATOR

TRI-POWER CENTER CARBURETOR

SUPER HYDRA-MATIC

176" THROTTLE BORE DIAMETER

7020069

TRI-POWER CENTER CARBURETOR

ROTO HYDRA-MATIC

176” THROTTLE BORE DIAMETER

Fig. 6B-62 Comparison of 7020064, 7020067 and 7020069 Carburetors Showing Hot Idle Compensator
None Are Equipped With Throttle Return Check
Carburetor Float Float Choke Stat Pump Idle Vacuum
Model Level Drop Rod Unloader Setting Rod Vent Switch
C::;'CI:"C":%_ " + Uy 134" Min. .056" .143"..183" Index 114" + 14" 115" + 14" 134"
Tri-Power YA P 134" Mi _ - _ 534, 4 Lo _
End Carb. Ya" £ s A 18 %l -

7020064

NO SPARK PORT DRILLING

TRI-POWER CENTER CARBURETOR SYNCHRO-MESH
176" THROTTLE BORE DIAMETER

7020067

SPARK PORT DRILLED

TRI-POWER CENTER CARBURETOR SUPER HM
176" THROTTLE BORE DIAMETER

7020069

TRI-POWER CENTER CARBURETOR ROTO HM
171" THROTTLE BORE DIAMETER

Fig. 6B-63 Comparison of 7020064, 7020067 and 7020069 Carburetors Showing Spark Port Drilling
None Are Equipped With Throttle Return Check




6B-30 1962 PONTIAC CHASSIS SHOP MANUAL

CARTER AFB FOUR BARREL CARBURETOR

DESCRIPTION

The Carter AFB (aluminum four barrel) carbure-
tor is composed of two major assemblies, an air horn
assembly and a combined throttle body and bowl
called the body assembly. The air horn and body are
made of cast aluminum.

The carburetor is basically two dual carburetors
in one assembly. The half of the carburetor contain-
ing the step up rods, pump assembly and idle system
is called the primary side of the carburetor. The
other half is called the secondary side.

The carburetor contains the conventional carbu-
retor circuits:

Float Circuits
Low Speed Circuits
High Speed Circuits
Pump Circuit
Choke Circuit

FLOAT CIRCUIT (FIG. 6B-64)

The purpose of the float circuit is to maintain the
correct fuel level in the carburetor bowl at all times.
The Carter AFB carburetor has two separate float
circuits. Each float operates in its own float bowl and
each bowl supplies fuel to a primary low speed cir-
cuit and to a primary and secondary high speed
circuit. The two circuits operate identically.

When the fuel level in the bowl drops the float also
drops allowing the needle to fall away from its seat.

VENT TO
VENT TUBE ATMOSPHERE FUEL INLET NEEDLE
IN BORE PASSAGE SEAT

L

BAFFLES
FLOAT

O o

Fuel at the fuel inlet under fuel pump pressure will
then enter through the strainer screen past the needle
and seat and into the float bowl. As the fuel level
rises in the bowl the needle valve is seated cutting
off the flow of fuel

The intake needle seats are installed at an angle
to give positive seating action of the intake needles.
Intake needles and seats are carefully matched in
manufacture and tested to ensure against fuel leak-
age. They should therefore always be used in pairs
and not intermixed.

The bowl areas are vented to the inside of the air
horn, to atmosphere and to each other to ensure equal
pressure on the surface of the fuel at all times and to
allow the escape of fuel vapors. Baffles are used in
the bowl area to minimize fuel turbulence.

LOW SPEED CIRCUITS (FIG. 6B-65)

Fuel for idle and early part throttle operation is
metered through the low speed circuits on the pri-
mary side of the carburetor. With the throttle valves
closed, manifold vacuum exists at the idle needle port
and idle discharge port. Atmospheric pressure will
then force fuel through the primary metering jet and
up through the low speed jet. The fuel picks up air
at the bypass and is metered and broken up in the
economizer passage. The fuel mixture then passes
by another air bleed, down the idle passage and is
discharged at the idle discharge port and the idle
needle port.

BY-PASS a ECONOMIZER

LOW-SPEED

STEP-UP PASSAGE

ROD

MAIN
METERING
JET

THROTTLE
VALVE

IDLE ADJUSTING SCREW PORT

Fig. 6B-64 Float Circuit

Fig. 6B-65 Low Speed Circuit
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IDLE AIR BY-PASS

ADJ. SCREW LOW

SPEED
PASSAGE

PICK-UP
<= PORT

IDLE
PORT

DISCHARGE
PORT

——

BODY CAVITY

Fig. 6B-66 Idle Air By-Pass Circuit

The idle ports are slot-shaped. As the throttle
valves are opened, more of the idle ports are un-
covered allowing a greater quantity of fuel mixture
to enter the carburetor bores. The secondary throttle
valves remain closed at idle.

To aid in hot starting, vapor vents are provided
in the throttle bores.

During hot idle the throttle valves are completely
closed with the by-passable type carburetor. Idle
air is directed around the throttle valves through the
passage shown in Fig. 6B-66. The amount of air
going through the passage is controlled by the air
adjusting screw, thereby also controlling idle speed.

During long periods of idling with an extremely
hot engine the fuel in the carburetor bowl becomes
hot enough to form vapors. These vapors enter the
carburetor bores by way of the inside bowl vents.
The vapors mix with the idle air and are drawn into
the engine causing an excessively rich mixture and
a loss in rpm or engine stalling. Also, the decrease
in the density of the air caused by extreme high
under-hood temperatures reduces the idle speed.

The hot idle compensator (Fig. 6B-67) is cali-
brated to open under these temperature conditions,
permitting additional air to enter the manifold below
the secondary throttle valves (Fig. 6B-68) and mix
with the fuel vapors providing a more combustible
mixture. The engine rpm may still vary slightly,
however, extreme rough idle operation and engine
stalling are avoided.

The device is especially beneficial during traffic
operation in very hot weather when the car is allowed

Fig. 6B-67 Hot Idle Air Valve

to idle for a long period of time, particularly on air
conditioned equipped automobiles. One of the other
more common driving conditions that will bring the
thermostatic valve into operation is when the car
has been driven at highway speeds during a very
hot day and then a line of traffic causes a delay where
the engine must be run at idle speed, moving the car
only a few feet at a time.

e ———

ar, SRGL
oy

Fig. 6B-68 Hot Idle Air Valve Air Passage
(Compensator)
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VENTS FOR
ATMOSPHERE TO
STEP UP PISTON
AND HIGH SPEED
ANTI-PERCULATOR
TUBE

HIGH SPEED
ANTI-PERCULATOR
TUBE =

STEP-UP
PISTON
SPRING

STEP-UP
PISTON

STEP-UP
ROD

MAIN
METERING
JET

Fig. 6B-69 High'Speed Circuit—Primary Side

The valve is- calibrated to open when the air
temperature in the bore of the carburetor is between
125 and 135 degrees Fahrenheit with 15” vacuum
applied to the valve seat. The operation of this valve
cannot be checked accurately in field service, be-
cause of the difficulty of obtaining and measuring an
accurate air temperature in the bore of the carbu-
retor and the specified 15” of vacuum at the seat of
the valve. In service, if any doubt exists concerning
the operation of the valve, it should be replaced.

A small hole through each primary throttle valve
supplies idle air to supplement the air supplied
through the by-pass idle air circuit. These supple-
mentary air supply holes provide better adjustabil-
ity and increase the idle air volume to provide suffi-
cient idle speed on new engines.

HIGH SPEED CIRCUIT—PRIMARY SIDE ll-;lG. 6B-69)

Fuel for late part throttle and full throttle opera-
tion is supplied through the high speed circuit.

As the throttle valves are opened air flow through
the carburetor increases to the point that fuel is

picked up at the discharge nozzles located. in the

main venturi. The pressure differential caused by the
rapid flow of air through the venturi forces fuel
through the primary metering jet up through the
main vent tube. After picking up air at the air bleed
the mixture is forced out through the main discharge
nozzle. The air bleed in the high speed circuit also

...serves as an anti-percolator passage.

SECONDARY

t PRIMARY
IDLE-AIR
BLEED

HIGH SPEED
AIR BLEED

MAIN AUXILIARY
METERING  DISCHARGE VALVE
JET PORT

Fig. 6B-70 High Speed Circuit—Secondary Side

The amount of fuel delivered through the primary
high speed circuit is dependent upon air flow or
throttle valve opening and by the position of the
step-up rods in the primary main metering jets. The
step-up rods are controlled entirely by manifold
vacuum. When manifold vacuum is high the step-up
rod piston and step-up rod are held downward, re-
stricting the flow of fuel through the primary main
metering jet. Under any operating condition that
reduces manifold vacuum such as acceleration or
hill-climbing the step-up rod piston spring raises the
step-up rod positioning the smaller diameter or pow-
er step in the jet. This allows additional fuel to be
metered through the jet. The step-up rods are not
adjustable.

HIGH SPEED CIRCUIT—
SECONDARY SIDE (FIG. 6B-70)

The throttle valves in the secondary side remain
closed until the primary throttle valves open a pre-
determined amount (approximately 50° of throttle
opening). They arrive at the wide open position at
the same time as the primary throttle valves.

Mounted above the secondary throttle valves are
the auxiliary throttle valves. These valves are opened
by air flow and closed by counterweights. When the
secondary throttle valves open, only the primary
high speed circuit will function until there is sufficient
air velocity to open the auxiliary throttle valves.
When the auxiliary valves open, fuel will be supplied
through the secondary high speed circuit,

Fuel for the secondary side is metered through the
secondary main metering jets. No step-up rods are
used.
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To supplement the starting of the secondary high
speed circuit an initial discharge system is used.
Initial discharge ports are located next to the venturi
struts, When the auxiliary valves start to open, a
low pressure area results at these ports and atmos-
pheric pressure forces fuel into the initial discharge
passage. Air is picked up at the air bleed and the
mixture enters the air stream at the initial discharge
ports. As the auxiliary valves continue to open and
the secondary nozzles begin to function, pressure
increases at the discharge ports and their operation
diminishes. An acceleration tube is used to smooth
the transition from two to four barrel operation on
acceleration.

PUMP CIRCUIT (FIG. 6B-71)

The accelerating pump circuit located in the pri-
mary side provides for a measured amount of fuel to
be discharged into the carburetor throat during accel-
eration from low car speeds. A rapid opening of the
throttle valves, as is the case when accelerating from
low speeds, causes an immediate increase in air
velocity. Since fuel is heavier than air it requires a
short period of time for it to “catch up” with the air
flow. To avoid a leanness during this momentary lag,
the accelerator pump furnishes a quantity of liquid
fuel, sprayed into the air stream to mix with incom-
ing air and maintain the proper fuel-air mixture. The
pump is operated by the combined action of two
springs which are calibrated to move the plunger in
such a manner that a sustained charge of fuel is
delivered for smooth acceleration.

The pump is attached by linkage to the accelerator
so that when the throttle valves are closed the pump
plunger moves upward in its cylinder creating a low
pressure area (partial vacuum) in the cylinder below
the plunger. Atmospheric pressure acting on the fuel
in the bowl forces fuel into this cylinder through the
intake ball check. The discharge needle is seated at
this time to prevent air being drawn into the cylinder.

When the throttle is opened, the friction of the
plunger in the cylinder and the tension of the lower
plunger spring resists the downward movement of
the pump plunger causing the plunger shaft to tele-
scope. This compresses the upper spring, The upper
spring then overcomes the resistance and pushes the
plunger down. However, the speed of the plunger is
retarded by the lower spring so that a sustained
charge of fuel is released into the system. The move-
ment of the plunger exerts a pressure in the cylinder
which seats the intake ball check preventing fuel
from being forced back into the bowl. The same

DISCHARGE
NEEDLE
CHECK

PUMP JET

PUMP PLUNGER

.
@ { ‘l PUMP CYLINDER

INTAKE CHECK
p ASSEMBLY

Fig. 6B-71 Pump Circuit

pressure also forces fuel up the discharge passage,
unseating the pump discharge needle, and on through
the pump jets in the cluster where it is sprayed into
the carburetor throat.

At higher speeds, pump discharge is no longer
necessary to insure smooth acceleration. When the
throttle valves are opened a predetermined amount,
the pump plunger bottoms in the cylinder eliminating
pump discharge.

During high speed operation, a vacuum exists at
the pump discharge ports. To prevent atmospheric
pressure from forcing fuel to these ports and into the
system, the pump jets are vented. This allows air
instead of fuel to be forced through the pump dis-
charge ports.

An “anti-percolator” check valve, contained inside
the plunger, provides relief for any vapors which
might form during hot idle or when a hot engine is
not operating. The ball check is designed so that it
can move up and down in its passage. Throughout
the above periods it is unseated by gravity and
vapors in the pump well rise and by-pass the ball
check through small holes in the plunger head.

The “anti-perc” ball check also acts as an extra
inlet during the upstroke of the plunger, but is seated
by fuel when the plunger moves down,
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SPRING /

X5

i i

CHOKE / /I_
THERMOSTATIC o
N —————
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pe—
CHOKE
PISTON
CHOKE CHOKE
PISTON PASSAGE
SLOT

Fig. 6B-72 Choke Circuit

CHOKE CIRCUIT (FIG. 6B-72)

The purpose of the choke system is to provide a
very rich mixture for cold engine operation.

The choke system subjects all fuel outlets in the
bore of the carburetor to manifold vacuum while
restricting the intake of air.

The choke system includes a thermostatic coil,
housing, choke piston, choke valve, a source of fresh
air supply to the choke stove, and fast idle cam
and linkage. It is controlled by a combination of in-
take manifold vacuum, air velocity against the offset
choke valve, atmospheric temperature and hot air
from the intake manifold.

When the engine is cold, tension of the thermo-
static coil holds the choke valve closed. Starting the
engine causes air velocity to strike the offset choke
valve. This tends to open it along with the action of
intake manifold vacuum on the choke piston. Thus,
after a slight opening of the choke valve, the tension
of the thermostatic coil spring balances the force of
air on the valve and the pull of vacuum at the piston.

At the cold idle position, slots located in the sides
of the choke piston cylinder are uncovered, exposing
them to intake manifold vacuum. Air, heated in a tube
running through the exhaust cross-over passage in the
intake manifold, then fills this low pressure area in
the choke housing. The flow of warm air heats the
thermostatic coil and causes it to lose its tension until
full choke valve opening is accomplished. The clean
air is supplied to the choke in the manifold from the
air horn, just below the air cleaner. Here filtered air
from the air cleaner is picked up and carried to the
choke by a metal pipe.

A secondary baffle plate is located in the choke
housing to distribute the warm air evenly over the
thermostatic coil thereby insuring gradual relaxation
of the coil. The baffle revolves with the choke valve
and prevents the warm air from striking the thermo-
static coil until the choke valve opens a predeter-
mined amount. This delays choke opening.

If the engine is accelerated during the warm-up
period, the corresponding drop in manifold vacuum
allows the thermostatic coil to momentarily close the
choke, providing a richer mixture.

To combat engine stalling during warm-up on cool,
humid days, caused by “carburetor icing”, heated air
from the choke housing is circulated through a pas-
sage in the base of the carburetor flange.

During the warm-up period, it is necessary to pro-
vide a fast idle to prevent engine stalling. This is
accomplished by a fast idle cam connected to the choke
shaft. The fast idle adjusting screw on the throttle
lever contacts the fast idle cam and prevents the
throttle valves from returning to a normal warm engine
idle position until the choke is open.

If, during the starting period, the engine becomes
flooded the choke valve can be partially opened
manually to allow increased air flow through the car-
buretor. This is accomplished by depressing the accel-
erator pedal forcibly to the floor and engaging the
starter. The unloader projection on the throttle lever
contacts the unloader lug on the fast idle cam and in
turn partially opens the choke valve.

ADJUSTMENTS ON CAR

All Carter adjustments can be performed on the
car. All adjustments are included in the “Overhaul
and Adjustments” procedure, with the exception of
the idle speed and mixture adjustment, fast idle ad-
justment, and the unloader adjustment. Following are
the idle speed, mixture, and the unloader adjustments.

IDLE SPEED AND MIXTURE ADJUSTMENT

1. As a preliminary setting turn air screw out 11,
turns from lightly seated position and mixture screws
out 1 turn.

2. Set hand brake securely, place transmission in
neutral and connect tachometer to engine.

3. Start engine and warm up thoroughly. Make
sure choke is fully open and carburetor is completely
off fast idle.

CAUTION: When adjusting idle make sure hot idle
compensator is held manually closed during ad-
justment.
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4. Adjust the air screw to obtain correct idle rpm.
(Use drive range on Hydra-Matic equipped cars.)

5. Turn mixture screws to best quality (highest
rpm) idle.

6. Reset air screw to correct rpm if mixture adjust-
ment changed setting,

7. Recheck mixture adjustment to insure smooth-
est possible idle.

NOTE: Always recheck idle mixture setting after
making idle rpm adjustment with air screw.

IDLE SPECIFICATIONS
Synchro-Mesh, exc. air conditioner. 480-500 rpm

Hydra-Matic, exc. air conditioning. . 480-500 rpm
in drive range

Air Conditioning ................ 540-560 rpm
(H/M drive range, air conditioning off.)
(S8/M neutral, air conditioning off.)

FAST IDLE ADJUSTMENT

The fast idle setting must be made affer the idle
speed and mixture adjustment has been made. With
the engine completely warmed up and the fast idle
screw on highest step of fast idle cam, set fast idle
screw to give an engine speed of 2200 rpm.

UNLOADER ADJUSTMENT
1. Remove carburetor air cleaner assembly.

2. Depress accelerator pedal forcibly to floor.
(This should be done by person sitting in driver’s
seat of car to simulate actual driving conditions.)

3. With accelerator pedal depressed as in step 2,
bend tang on throttle lever to give a clearance of
59" +=1%," between the top of the choke valve and the
inside of the air horn.

4. Replace air cleaner assembly.

The above procedure will eliminate variance in
linkage, floor mat, pedal location, etc. and should
ensure correct unloader action, .

OVERHAUL AND ADJUSTMENT
DISASSEMBLY

DISASSEMBLE AIR HORN

1. Place carburetor on stand J-5923 or J-8328 and
remove gasoline inlet strainer nut, gasket and inlet
screen (Fig. 6B-73).

PUMP LINK

FUEL INLET

: F
(2.0}

" FAST IDLE
CONNECTOR ROD

PUMP ARM

THROTTLE CONNECTOR ROD

Fig. 6B-73 Carter AFB Carburetor

2. Remove throttle connector rod and anti-rattle
spring (Fig. 6B-73).

3. Remove fast idle connector rod at upper end.
4. Remove choke connector rod (Fig. 6B-74).

5. Remove two step-up piston cover plate attach-
ing screws and cover plates (Fig. 6B-74).

6. Remove two step-up rods and step-up pistons, If
desired, step-up rod may be separated from piston by

CHOKE STOVE FRESH AIR SUPPLY

STEP-UP PISTON
COVER PLATE

CHOKE CONNECTOR
ROD

Fig. 6B-74 Carter AFB Carburetor
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Fig. 6B-75 Step Up Rod and Piston Assembly

unhooking step-up rod retaining spring from end of
rod (Fig. 6B-75). Remove two step-up rod piston
springs.

7. Remove choke shaft lever retainer screw, choke
shaft lever and washer from end of choke shaft.

8. Remove two choke valve attaching screws and
choke valve.

9. Remove ten air horn attaching screws and lift
off air horn assembly.

10. Slide choke shaft from air horn.

11. Remove pump arm and link and pump piunger
assembly.

12. Remove float hinge pin, float and float needle
assembly on inlet side of carburetor (Fig. 6B-76).

13. Remove float needle seat and gasket using
wide blade screwdriver.

NOTE: Keep individual float parts grouped so
that same needle and seat are used together.

14. Remove remaining float hinge pin, float, float
needle, float needle seat and gasket.

15. Remove air horn gasket.

FLOAT NEEDLE SEAT

Fig. 6B-76 Air Horn Assembly

CHOKE HOUSING
SCREWS

Fig. 6B-77 Location of Choke Housing Screws

DISASSEMBLE BODY

1. Remove three choke coil housing attaching
screws and choke coil housing and thermostatic coil.

2. Remove coil housing gasket and baffle plate.

3. Remove choke lever attaching screw. (Fig.
6B-77). Remove choke piston, lever and link assem-
bly by rotating piston from bore.

4. Remove three choke housing to body attaching
screws (Fig. 6B-77) and remove choke housing and
gasket.

5. Remove lower choke lever and shaft from choke
housing.

6. Remove pump jet cluster and gasket. (Fig.
6B-78).

7. Remove two screws and primary venturi and
gasket on pump side (Fig. 6B-78).

8. Remove two screws and primary venturi and
gasket on choke side.

NOTE: The venturi assemblies are not inter-
changeable.

9. Remove hot idle air valve and gasket.

10. Remove secondary venturi on pump and choke
sides (Fig. 6B-78).

11. Lift out auxiliary throttle valve, shaft and
weight assembly (Fig. 6B-79).

12. Remove two primary metering jets.

13. Remove two secondary metering jets.
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SECONDARY
VENTURI CLUSTERS

PUMP JET

CLUSTER

Fig. 6B-78 Top View of Carburetor Body Assembly

14. Remove pump return spring.
15. Remove pump intake check.
16. Remove idle mixture screws.
17. Remove air screw.

18. Carefully invert carburetor body and remove

pump discharge check needle.

19. Remove throttle lever adjusting screw and

spring.

20. Remove fast idle cam attaching screw, fast
idle cam, trip lever and lockout lever (Fig. 6B-80).

21. Remove primary to secondary throttle operat-
ing rod (Fig. 6B-81).

22. Remove screw, secondary throttle shaft washer

and secondary throttle operating lever and spring.

SECONDARY
METTERING JETS

-
AUXILIARY THROTTLE
VALVE ASSEMBLY

PUMP
RETURN
SPRING

Fig. 6B-80 Location of Fast Idle Cam and Lockout Lever

23. Unhook throttle flex spring from primary outer
throttle shaft arm,

24. Remove primary throttle shaft lever attaching
screw and washer from primary throttle shaft.

25. Remove outer throttle shaft arm and throttle
shaft dog (Fig. 6B-81).

26. Remove inner throttle shaft arm and flex spring.

27. If necessary to remove throttle shafts remove
throttle valve attaching screws, throttle valves and
slide shaft from carburetor body.

28. Remove fast idle adjusting screw if necessary
to replace.

INNER THROTTLE

THROTTLE FLEX

OPERATING SPRING
ROD  QuTER THROTTLE THROTTLE
SHAFT ARM SHAFT DOG

Fig. 6B-79 Body Assembly with Cluster Removed

Fig. 6B-81 Primary and Secondary Throttle Linkaggy

s
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STEP-UP PISTON

Fig. 6B-82 Passage Identification—Air Horn

CLEANING AND INSPECTION

Dirt, gum, water or carbon contamination in the
carburetor or on the exterior moving parts of a car-
buretor are often responsible for unsatisfactory per-
formance. For this reason, efficient carburetion de-
pends upon careful cleaning and inspection while
servicing.

1. Thoroughly clean carburetor castings and all
metal parts in clean carburetor cleaning solution.

CAUTION: Composition and plastic parts such as
pump plunger and gaskets should not be im-
mersed in cleaner.

2. Blow out all passages (Figs. 6B-82, 83, 84, 85,
and 87) in casting with compressed air and blow off
all parts to ensure they are free of cleaner.

NOTE: Follow instructions furnished with clean-
ing solution container.

CAUTION: Do not use drills or wire to clean out
jets or ports as this may enlarge the opening and
affect carburetor operation.

3. Carefully inspect parts for wear and replace
those which are worn, checking the following specific
points:

A. Inspect choke piston and choke piston housing
for carbon and gum. If necessary to clean choke pis-
ton housing, remove Welch plug in the bottom of
housing. Plug can be removed by piercing center with
a small pointed instrument and prying outward. Care
should be exercised so that damage will not result to
the casting when removing this plug. Before install-
ing new plug, carbon present in piston cylinder slots
should be removed and the Welch plug seat should
pe carefully cleaned.

. Remove carbon from bores of throttle flange.

C. Inspect float needles, and seats for wear; if
leaking, both needle and seat must be replaced.

D. Inspect float pins for excessive wear,

E. Inspect floats for dents and excessive wear on
lip. Check for fluid inside floats by shaking. Replace
float if any of above are present.

F. Inspect throttle shafts for excessive wear (loose-
ness or rattle in body flange casting).

G. Inspect idle mixture adjusting screws for burrs.
Replace if burred or scored.

H. Inspect pump plunger assembly. If leather is
not in good condition, replace plunger.

I. Inspect gasketed surfaces between body and air
horn, and between body and flange. Small nicks or
burrs should be smoothed down to eliminate air or
fuel leakage. Be especially particular when inspecting
choke vacuum passage and the top surface of the
inner wall of the bowl.

J. Inspect holes in pump rocker arm, fast idle cam
and throttle shaft lever. If holes are worn excessively
or out of round to the extent of causing improper
carburetor operation, the part should be replaced.

K. If excessive wear is noted on fast idle cam, it
should be replaced to ensure proper engine operation
during warm up.

L. Check all filter screens for lint or dirt. Clean or
replace as necessary.

M. Check venturi clusters for loose or damaged
parts. If damage or looseness exists, replace cluster
assembly.

ASSEMBLY AND ADJUSTMENTS
ASSEMBLE THROTTLE BODY

1. If throttle shafts were removed during disassem-
bly insert shafts through body with lever ends on
pump side of body.

2. Using new screws install primary and secondary
throttle valves so that trade mark (c in circle) is
visible from the bottom of body with throttle valves
closed.

3. Install fast idle adjusting screw.
4. Place carburetor body on stand.
5. Install pump intake check.

6. Install inner throttle shaft arm and flex spring
on primary throttle shaft (Fig. 6B-86).
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—«——— STEP-UP PISTON HOT
| VACUUM | LI\DI:EE

BY-PASS
AIR INTAKE

Fig. 6B-83 Passage Identification—Air Horn to Body
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PUMP
DISCHARGE

IDLE
PASSAGES

AIR VENT

HIGH
SPEED
PASSAGE

SECONDARY

INITIAL HIGHSPEED
DISCHARGE PASSAGE
PASSAGE

AIR VENT

INITIAL
DISCHARGE
PORT

Identification—Clusters to Body

IDLE AIR BLEED \

AIR BLEED

IDLE BY-PASS
AIR BLEED

"jﬁ ANTI-PERCOLATOR
| f BLEED

IDLE TUBE MAIN VENT TUBE ACCELERATION TUBE AIR BLEED

Fig. 6B-85 Passage ldentification—Primary and Fig. 6B-86 Inner Throttle Shaft Arm and Flex
) Secondary Venturi Clusters Spring Installed
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CHOKE
VACUUM

HYDRA-MATIC
(SPARK PORT PASSAGE PLUGGED TO
BOTTOM PORTION OF THROTTLE VALVE)

IDLE DISCHARGE
PORTS

BY-PASS AIR
PASSAGE

Fig. 6B-87 Passage Identification—Flange Area of Body (Super Hydra-Matic Shown)

(Difference in Carburetor for Roto Hydra-Matic Shown in Insert}

7. Install throttle shaft dog on primary throttle
shaft (Fig. 6B-88). ‘
8. Install outer throttle shaft arm, washer and re-

taining screw on primary throttle shaft (Fig. 6B-89).

9. Hook end of flex spring into notch on outer
throttle shaft arm.

10. Install secondary  throttle operating spring,
lever, washer and screw (Fig. 6B-89). Wind spring
two turns tight.

11. Install throttle operating rod, washers and
spring clips.

12. Install lockout dog, trip lever, fast idle cam
and screw (Fig. 6B-90).
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SHAFT ARM

THROTTLE { FLEX
OPERATING \‘ SPRING
ROD  OyTER THROTTLE THROTTLE

SHAFT ARM SHAFT DOG

Fig. 6B-89 Primary and Secondary Throttle
Linkage Installed
13. Install throttle lever screw and spring.

14. Install idle mixture screws. Turn in finger tight
and back out one turn for approximate adjustment.

15. Install air screw. Turn in finger tight and back
out 1Y turns for approximate adjustment.

16. Install primary metering jets and secondary
metering jets in their respective bores.

17. Set auxiliary throttle valves in place.

18. Install secondary venturi and gaskets on choke
and pump sides.

19. Install hot idle air valve and gasket.

FAST IDLE
CAM

LOCKOUT

LEVER
TRIP

LEVER

RETAINING
SCREW

Fig. 6B-90 Lockout Lever and Fast Idle Cam

SECONDARY
VENTURI CLUSTERS

semmmpHOT IDLE
B

PUMP JET
CLUSTER

Fig. 6B-21 Venturi Clusters Installed

20. Install primary venturi and gaskets on choke
and pump side of carburetor (Fig. 6B-91).

21. Install pump discharge check needle, point
down and pump jet cluster and gasket with two
screws.

22. Install pump plunger return spring in pump
bore.

23. Install lower choke shaft and lever in choke
housing and attach choke housing and gasket to car-
buretor body and three self-tapping screws.

24. Install choke piston and link assembly in choke
housing.

25. Attach choke piston linkage to lower choke
shaft with screw and spacer washer.

NOTE: Before proceeding with next step perform
choke piston lever adjustment.

26. Install choke bafflle plate, cover gasket, and
choke cover and spring assembly. Set choke at one
notch rich.

ASSEMBLE AIR HORN
1. Slide choke shaft into air horn.
2. Install air horn gasket.

3. Install float needle seat and gasket, float needle
and float assembly on pump side of air horn.

4. Install float needle seat and gasket, float needle,
and float assembly on choke side of air horn.
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5. Adjust float:
A. Alignment— -

a. Sight down the side of the float shell to deter-
mine if the side of the float is parallel to the outer
edge of the air horn casting. Adjust by bending
float lever by applying pressure to the end of the
float shell with the fingers while supporting the
float lever with the thumb.

CAUTION: To avoid damaging the float, apply only
enough pressure to bend float lever.

b. After aligning float remove as much clearance
as possible between arms of float lever and lugs on
air horn by bending the float lever. Arms of float
lever should be as parallel to the inner surfaces of
lugs on air horn as possible. Floats must operate
freely without excess clearance on hinge pin.

B. Level (Fig. 6B-92)

With air horn inverted, gasket in place and needle
seated, there should be 2Y;,” = ¥4,” clearance
between float at point below first indentation on side
of float from toe end and air horn gasket. Fig. 6B-92
illustrates point where 21(,” dimension should be
checked. Bend float arm to adjust. Adjust both floats
and recheck float alignment,

C. Drop (Fig. 6B-93)

With bowl cover held in upright position and meas-
uring from outer end of each float, the distance
between top of floats and bowl cover gasket should
be a minimum of 234, + 14,”. To adjust, bend stop
tabs on float brackets.

NOTE: Maximum float drop can be any amount
which will retain needle for installation. Needle
must not wedge at maximum drop.

6. Insert pump plunger shaft through air horn
and retain with pump link.

7. Install air horn attaching screws (Fig. 6B-94).

8. Install two step-up rod piston springs in their
respective bores.

9. Install step-up rod and piston on pump side of
carburetor.

10. Install step-up rod and piston on choke side of
carburetor.

11. Install two step-up piston cover plates and
screws,

12. Install pump arm lever to air horn casting and
connect pump link. Link must be installed as shown
in Fig. 6B-95.

Fig. 6B-92 Float Level Check

Fig. 6B-93 Checking Float Drop

Fig. 6B-94 Location of Air Horn Attaching Screws
L=long, M =medium, S =short
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Fig. 6B-95 Pump Link Installed

13. Install pump connector rod in center hole in
pump arm lever retaining with spring clip. Fasten
lower end with clip to throttle lever.

14. Install choke valve with circle c in trademark
visible with the choke valve closed.

15. Install choke connector rod between upper and
lower choke lever.

16. Install choke shaft lever, washer, and screw
on end of choke shaft (Fig. 6B-95).

17. Install fast idle connector rod between fast
idle cam and inner choke shaft lever.

Fig. 6B-96 Checking Pump Adjustment

18. Install throttle connector rod, and washers.

19. Install inlet screen plug and gasket.

ADJUSTMENTS
ADJUST PUMP

1. Be sure choke is wide open so fast idle cam does
not hold throttle valves open.

2. The distance from the top of the bowl cover to
bottom of “S” pump link should be 3¢ = Yo"
(Fig. 6B-96). Adjust pump linkage so that all play is
removed at closed throttle position and full throttle
lever travel is still obtainable.

NOTE: The three-speed Hydra-Matic carburetor
is drilled for distributor vacuum spark advance but
plugged with a pipe plug. In no case should the
throttle return check diaphragm be connected to
this passage. However, in the four-speed Hydra-
Matic carburetor, this hole is drilled for the throt-
tle return check and the throttle return check hose
is connected at this point.

3. To adjust, bend throttle connector rod at lower
angle
ADJUST CHOKE PISTON LEVER

1. Remove three choke coil housing screws and
choke coil housing and thermostatic coil.

2. Remove coil housing gasket and baffle plate.
3. Completely close choke valve.

4. Choke piston should be flush to %,4” below outer
lip of cylinder.

5. To adjust, bend choke connector rod.

ADJUST CHOKE SHAFT LEVER

With choke valve fully closed and choke lever and
arm in contact, bend choke connector rod to align
cam index mark on fast idle cam with fast idle screw
(Fig. 6B-97).

ADJUST SECONDARY THROTTLE LEVER

1. Open fully both sets of throttle valves. (In this
position the stop lugs on primary and secondary
throttle levers should contact the boss on the flange.)

2. To adjust, bend secondary throttle operation rod
at angle.

NOTE: Primary throttle valves will be a few de-
grees past vertical and secondary throttle valve
will be a few degrees from vertical at wide open
throttle.
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Fig. 6B-97 Checking Choke Shaft Lever

3. Now close primary and secondary throttle valves.

4. There should be .020” clearance between posi-
tive closing shoes on primary and secondary throttle
levers (Fig. 6B-98) at their closest position.

5. To adjust, bend shoe on primary lever.

Fig. 6B-98 Checking Secondary Throttle
Lever Adjustment

1. 3¢” Gauge ....... Pump Rod

2. .125” Gauge ...... Unloader

3. 234,” Gauge ..... Float Drop

4. 920” Gauge . ...... Secondary Throttle Lever
5. 214.,” Gauge ...... Float Level

Fig. 6B-99 Carter AFB Special Tools—J-7691-01

ADJUST SECONDARY THROTTLE LOCKOUT

1. Crack throttle valves and manually open and
close the choke valve.

2. Tang on secondary throttle lever should freely
engage in notch of lockout dog.

3. If necessary to adjust, bend tang on secondary
throttle lever.
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DIFFERENCES IN CALIBRATION SPECIFICATIONS

Carburetor Model

3300S and 3326S 31238

Primary Cluster Right 58-603S Right 58-548S*
Left 58-604S Left 58-549S%

Choke Piston 160-250 160-235t
Sec. Metering Jet 120-194 (.0785") 120-233 (.081")
Primary Throttle Valves 2-237 (Hole in Valve) 2-195 (No Hole in Valve)
Length of Idle Port
(Infgormation Only—no service) 102 8leng 205 long

*Calibration and cluster designed to provide approximately
69 more richer mixture due to “abruptness” of torque appli-
cations with synchro-mesh transmission.

tGreater vacuum pull down on initial start — approximately
8°-9° more than 3124S and 3125S model carburetors.

Carburetor
Model Usage Features

33268 Roto Spark port in throttle body plugged to area below throttle valve but

(Red Tag) Hydra-Matic drilled in area opposite throttle valve as it is seated in bore so that
when valve is closed, so is hole. External hole at left of idle mixture
screws tapped for distributor vacuum (blank in 3300S). Throttle
return check vacuum taken from back of carburetor (Fig. 6B-101).
Calibration specification same as 3300S.

3300S Super

(Yellow Tag)

Distributor vacuum and throttle return check vacuum taken from

Hydra-Matic back of carburetor.

No tapped hole or spark port at left of idle mixture screws.

31238
(Black Tag)

Synchro-Mesh
Full vacuum advance and no throttle return check.

IDLE DISCHARGE BY-PASS AR
PORT.

CHOKE . ORIS
VACUUM ‘

3-SPEED HYDRA-MATIC
(SPARK PORT PASSAGE PLUGGED TO
BOTTOM PORTION OF THROTTLE VALVE)

Fig. 6B-100 Comparison of Carburetors for Roto and Super Hydra-Matic
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" 6B-47

THROTTLE
RETURN CHECK

Fig. 6B-101
Matic Four Barrel Carburetor (Same Hook-up for
Two Barrel)

Throttle Return Check Hook-up for Hydra-

CARBURETOR—GENERAL
TROUBLE DIAGNOSIS AND TESTING

When carburetor troubles are encountered they can
usually be corrected by making the adjustments out-
lined under ADJUSTMENTS ON CAR. The follow-
ing list of common troubles and their causes will fre-
quently save considerable time in locating the cause
of the difficulty.

NOTE: Before any work is performed on the car-
buretor, make sure trouble is not due to poor com-
pression, or in the ignition system due to improper
timing, defective spark plugs, burned ignition
points, etc. Always diagnose performance trouble
before adjusting or repairing the carburetor.

When the cause of trouble is not located check for
trouble in the carburetor system as follows:

POOR FUEL ECONOMY

NOTE: Before any attempt is made to improve
fuel economy the actual gasoline mileage should
be determined using a tenth of a gallon tester. If
the mileage obtained during this test compares
favorably with that found on other normal cars,
the poor mileage must be attributed to the driv-
ing conditions or driving habits of the owner. Also
consider factors such as dragging brakes, soft
tires, improper tire size, and improper speedom-
eter driven gear.

1. Check automatic choke to see that it operates
properly and that it is correctly indexed.

2. Inspect manifold heat valve to see that it oper-
ates freely and thermostat is installed properly.

3. Check for leaks in fuel line fittings, at fuel tank,
or at fuel pump bowl.

4. Check for dirty or restricted air cleaner.
5. Test for high fuel pump pressure.

6. Disassemble carburetor and check for evidence
of vacuum leaks.

7. Check float level.

SURGING CONDITION WITH HOT ENGINE

1. Lean carburetor adjustment. Check mixture
setting.

2. Check fuel pump pressure and output.
3. Check needle and seat on leak down tester.
4. Check float adjustment.

5. Check for dirty or obstructed jets or fuel pas-
sages.

6. Check for loose cluster or jets.

FLAT SPOT OR POOR ACCELERATION

1. Check manifold heat control valve thermostat
for correct operation.

2. Check accelerator pump output visually to see
if operating.

3. Check accelerator pump adjustment.

4. Check accelerator pump inlet and outlet valves
for leakage.

5. Check for seating of accelerator pump plunger
vent ball.

6. Check accelerator pump passages for dirt or
obstructions.

7. Check float setting.

ROUGH IDLE
1. Check speed and mixture adjustment.
2. Check mixture screws for wear or burrs.
3. Check for manifold gasket leaks.
4, Check vacuum and heat connection.
5

. Check operation and setting of choke syst
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6. Check idle passage and throttle bore for carbon
and dirt.

7. Check float adjustment.

8. Check for secondary throttle sticking (four
barrel and triple two).

9. Check engine compression.

10. Check spark plug gaps.

11. Hot stalling on cars with air conditioning
when installed in field from field packing package,
install carburetor having hot idle compensator (two
barrel only).

IMPROPER HIGH SPEED PERFORMANCE
1. Check spark plugs for correct gap and condition.
2. Check distributor points.

3. Check fuel pump output and pressure.

4. Check filter for restriction or plugging.

5. Check  carburetor for evidence of

vacuum leaks.

6. Check float level adjustment.

internal

7. Check high speed passages for dirt or obstruc-

tion.

FLOODING OR LEAKING

1. Check for foreign material in needle and seat

area.

2. Check needle and seat on leak down tester.

3. Check float adjustment (make sure float is not
binding or rubbing).

4. Check for leaking or collapsed float.

5. Check for cracked bowl or loose passage plugs.

CARBURETOR SERVICE SPECIFICATIONS

Float
Level

Choke
Rod

Float
Drop

Stat
Setting

Carburetor

Model Unloader

Pump
Rod

Idle
Vent

Vacuum
Switch

Second-
ary
Throttle
Lever

Fast 1dle
Speed

Throttle
Return
Check
Setting

Rochester
2GC
7013063
7013065
7020070
7020071
7020072
7020073

54"+ Us" | 134" Min. | .080” | .143"-.183"| Index

12%4// i %.’,”

176" + 14"

.0627-.067"*

Rochester
2GC
7020060
7020064
7020067
7020069
7020074
through
7020077

16"+ 14" | 134” Min. | .056” | .143"-.183"| Index

l%r/i%ﬂ

l%ﬂi%‘ll

.090"-.095"*

Rochester
Tri-Power
Center Carb.

280" +Us" | 134" Min. | .056” | .143”-.183"”| Index

l%l/i%z”

ll/ﬂl/i%‘ll

154"

Rochester
Tri-Power
End Carb.

Z%I/iymll l%u Min.

5%‘Iliyazﬂ

[ Carter AFB 26" + 15" | 284" Min. 5" + L

Rich

1 Notch

In Center '

Hole "

” 4
Ao’ £ 4
See Note

.020”

2200 rpm.

.090"-.095" 1

*With screw on next to high step on cam.

iy _,. fWith screw on high step of cam.
'NOTE —Carter pump link must be adjusted to remove all lash from accelerating pump train and still maintain full throttle lever travel.
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ENGINE POSITIVE CRANKCASE VENT

GENERAL DESCRIPTION

The engine positive crankcase ventilator is de-
signed to redirect any crankcase fumes back into the
intake manifold. This system replaces the conven-
tional crankcase ventilator outlet and has a check
valve control (Fig. 6B-102) at the push rod cover.

The check valve is designed to operate as follows:

During high manifold vacuum conditions the check
valve is pulled towards the intake manifold against
spring pressure. This gives us metered flow through
the drilled passage in the check valve. Metered flow
prevents idle interference from excessive air flow to
the carburetor air/fuel mixture just below the throttle
body.

Under driving conditions of average operating
vacuum, the closing effect of the intake vacuum is
counteracted by the calibrated spring pressure, there-
by positioning the valve in an intermediate position
to allow more air flow consisting of a combination of
metered orifice flow and “by-pass” flow. This condi-
tion allows maximum crankcase ventilation.

When operating the engine under “0” vacuum or a
manifold pressure condition such as a backfire, the
check valve is closed by spring tension to prevent
fuel vapor from entering the crankcase. The valve is
also closed under wide open throttle condition but
since this is for a very short duration of time, no ir-
regularity will exist.

INSTALLING AN ENGINE POSITIVE
CRANKCASE VENT SYSTEM

TWO AND FOUR BARREL CARBURETORS
(FIGS. 6B-103 AND 6B-104)

1. Remove entire existing crankcase vent outlet.

2. Remove air cleaner and two plugs on the intake
manifold.

3,A§semble check valve and grommet (soap or
rubber lubricant will assist in this assembly).

4. Apply soap or rubber lubricant to the tapered
surface of the grommet and valve assembly and as-
semble to the valve cover at the same opening at
which the old outlet pipe and seal were removed.

5. Assemble fittings into holes in the manifold.

6. Assemble hoses to fittings using a coat of soap
or rubber lubricant as necessary.

7. Assemble connector to hoses.

8. Attach bracket with manifold bolt and insert
hoses.

9. Readjust carburetor idle speed and mixture
setting.

'S
AN
FROM
CRANKCASE
\AANNNNNY

CONSTANT BLEED ORIFICE

Fig. 6B-102 Cross Section of Vent Check Valve

CHECK VALVE

CHECK VALVE
CONNECTOR

PUSH ROD
COVER

INTAKE MANIFOLD & ASSEMBLY

Fig. 6B-103 Engine Positive Crankcase Vent
Two Barrel Carburetor installation
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CHECK VALVE

CHECK VALVE
CONNECTOR

PUSH ROD
o COVER
ASSEMBLY

=

CHECK
VALVE

CHECK VALVE
CONNECTOR

PUSH ROD
COVER
ASSEMBLY

INTAKE
MANIFOLD

CARBURETOR
SPACERS

Fig. 6B-104 Engine Positive Crankcase Vent
Four Barrel Carburetor Installation

TRIPLE TWO BARREL CARBURETOR (FIG. 6B-105)
1. Remove entire existing crankcase vent outlet.

2. Remove air cleaner, carburetors, gaskets, and
twelve studs from intake manifold pads.

3. Assemble check valve and grommet (soap or
rubber lubricant will assist in assembly of these
parts).

4. Apply soap or rubber lubricant to tapered sur-
face of grommets and assemble to valve cover at
same opening at which old outlet pipe and seal were
removed.

5. Assemble twelve studs to manifold pads.

Fig. 6B-105 Engine Positive Crankcase Vent
Triple Two Barrel Carburetor Installation

6. Assemble six gaskets and spacer assemblies to
spacers, carburetors and air cleaner.

7. Assemble hose to both fittings using soap or
rubber lubricant.

8. Attach bracket with intake manifold bolt and
insert hose.

9. Bend existing choke heat tube as required to
fit securely into intake manifold to depth of 15”.

10. Loosen fuel filter bracket and raise filter ap-
proximately 14",

11. Readjust carburetor idle speed and mixture
setting.

12. Check carburetor and transmission throttle
control linkage adjustments.
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FUEL PUMP

DESCRIPTION (FIG. 6B-106)

The fuel pump transfers gasoline from the tank to
the carburetor in sufficient quantity to meet engine
requirements at any speed or load.

The rocker arm spring keeps the rocker arm in
constant engagement with the eccentric on the en-
gine camshaft so that the rocker arm moves down-
ward and upward as the camshaft rotates. As the
rocker arm is moved downward it bears against a
link which is also pivoted on the rocker arm pin.
The link is hooked to the diaphragm pull rod so
that the diaphragm is moved away from the fuel
chamber and the diaphragm spring is compressed.
The enlarging fuel chamber moves gasoline from the
tank through the tubing and inlet valve and into the
space below the diaphragm.

As the rotating eccentric permits the rocker arm
to move away from contact with the link, the com-
pressed diaphragm spring is free to move the dia-
phragm downward to expel the fuel through the
outlet valve to the carburetor bowl.

Because the diaphragm is moved downward only
by the diaphragm spring, the pump delivers fuel to
the carburetor only when the pressure in the outlet
line is less than the pressure maintained by the dia-
phragm spring. Fuel is delivered to the carburetor
only when the needle valve is open. When the needle
valve is closed by pressure of fuel on the float, the
pump builds up pressure in the space below the
diaphragm and in the outlet tube until the dia-
phragm spring is compressed. The diaphragm then
remains stationary until more fuel is required.

ROCKER
ARM

SPRING

PUMP
FUEL M
INLer DIAPHRAGM 2

VALVE
ASSEMBLY

% ROCKER ARM
SPRING

FUEL OUTLET
VALVE ASSEMBLY

PULSATOR
DIAPHRAGH

Fig. 6B-106 Schematic View of Fuel Pump

OVERHAUL
DISASSEMBLY

1. Scratch locating marks on fuel cover and pump
body so that inlets and outlets will be properly lo-
cated when pump is reassembled.

2. Place pump rocker arm in soft jawed vise with
pump cover facing up.

3. Remove pulsator cover plate, bolt and washer;
remove plate, and pulsator diaphragm.

4. Remove pump cover screws except any two that
are diametrically opposite.

5. If pump is fairly new, press down firmly on the
cover to hold the heavy diaphragm spring compressed
and remove the remaining two screws. Release the
cover slowly and remove cover assembly, diaphragm
spring and spring retainer.

NOTE: If desired, two 10-32NF x 114” screws
may be screwed diametrically opposite each other
to aid in relieving the diaphragm spring pressure

when removing the cover.

6. Drive out rocker arm pin with a tapered drift
after removing sufficient staked metal from the pin.
Be sure to leave sufficient metal for restaking. Re-
move rocker arm, rocker arm spring, and link.

7. Remove diaphragm, diaphragm spring, and re-
tainer.

8. Using a small chisel, round file or small grinding
wheel, remove metal around oil seal which was dis-
placed by staking during assembly. Pull out seal
with hook shaped tool. Use care not to damage seal
seats.

9. Remove metal displaced by staking around inlet
and outlet valves in the same manner. Pry valves and
cages out with screwdriver blade. Lift out gaskets.

CLEAN AND INSPECT

1. Clean and rinse all metal parts in solvent. Blow
out all passages with air hose.

2. Inspect pump body and fuel cover for cracks,
breakage and distorted flanges. Examine all screw
holes for stripped or crossed threads. If any of these:
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MOUNTING
FLANGE

Fig. 6B-107 Correct Position of Pump Body in Vise

3. Inspect rocker arm for wear or scoring at cam-
shaft pad, at point of contact with links, and at pivot
hole. Inspect bushing for wear.

ASSEMBLY

1. Install seal by placing seal and retainer in pull
rod recess of pump body with rubber end down
toward links and press down firmly with flat end of
74" diameter round bar.

2. Stake die cast lip in four places to retain seals.

3. Position link and rocker arm in pump. body
with hook of link pointing toward top of pump.

4. Align all holes.

5. Drive rocker arm pin through rocker arm and
link.

6. Install small washer and restake pin securely.

7. Install inlet and outlet gaskets and valves in
pump cover. After pressing down to seal valve against
gasket, stake valves in position.

8. Soak pump diaphragm in clean kerosene. Fuel

DIAPHRAGM
SPRING

DIAPHRAGM

Fig. 6B-108 Sealing Diaphragm Spring in Seal Well

oil may be used, but do not use shellac or sealing
compound.

9. Place pump body in vise with mounting flange
up (Fig. 6B-107).

10. Set diaphragm on bench with pull rod pointing
up. Position the spring retainer and spring over pull
rod.

11. Pick up diaphragm, retainer and spring as an
assembly and push pull rod through oil seal into
body. Be sure diaphragm spring is seated in seal
well (Fig. 6B-108).

Have flat of pull rod parallel to flat of link with the
diaphragm flush with the body cover flange. With
palm of hand turn the diaphragm 90°, or until flat of
pull rod is perpendicular to pump link. This motion
should engage the pull rod ‘“‘eye” with the link hook.
If not, repeat this procedure until the connection is
made.

CAUTION: Be extremely careful when performing
this operation to avoid damaging seal.

12. Position rocker arm spring between projection
on rocker arm and conical projection on body.

13. Install pump cover on body making sure that
scratch marks on cover and body line up. Push on
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rocker arm until diaphragm is flat across body flange.
Install cover screws and lock washers loosely until
screws just engage lock washers. Push rocker arm
through its full stroke and hold in that position while
tightening cover screws securely.

NOTE: Diaphragm must be flexed before tighten-
ing cover screws or pump will deliver too much
pressure,

14. Place new pulsator diaphragm on pump body.
Install pulsator cover with bolt and lock washer.

TROUBLE DIAGNOSIS AND TESTING

FUEL PUMP INSPECTION AND TEST

NOTE: These procedures may be used for both
the combination and single type fuel pumps.

Always check pump while it is mounted on the
engine and be sure there is gasoline in the tank,

The line from the tank to the pump is the suction
side of the system and the line from the pump to the
carburetor is the pressure side of the system. A leak
on the pressure side, therefore, would be made appar-
ent by dripping fuel, but a leak on the suction would
not be apparent except for its effect of reducing
volume of fuel on the pressure side.

1. Tighten any loose line connections and look for
bends or kinks in lines which would reduce fuel flow.

2. Tighten diaphragm flange screws.

3. Disconnect fuel pipe at carburetor. Disconnect
distributor to coil primary wire so that engine can be
cranked without firing. Place suitable container at
end of pipe and crank engine a few revolutions. If
little or no gasoline flows from open end of pipe then
fuel pipe is clogged or pump is inoperative. Before
removing pump disconnect fuel pipe at inlet of pump
and at gas tank and outlet pipe and blow through
them with an air hose to make sure they are clear.
Reconnect pipes to pump and retest while cranking
engine.

4. If fuel flows from pump in good volume from
pipe at carburetor, check fuel delivery pressure to be
certain that pump is operating within specified limits
as follows:

a. Attach a fuel pump pressure test gauge to
disconnected end of pump to carburetor pipe.

b. Run engine at approximately 500 and 1,000
rpm on gasoline in carburetor bowl and note read-
ing on pressure gauge.

c. If pump is operating properly the pressure
will be 5V4 to 6Y2 pounds and will remain constant
at speeds between 500 and 1,000 rpm. If pressure
is too low or too high, or varies materially at differ-
ent speeds, the pump should be removed for repair.
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GENERAL DESCRIPTION

A minor tune and test consists of testing battery,
cleaning, regapping or replacing, if required, spark
plugs and distributor points; adjusting distributor
dwell angle, ignition timing, carburetor idle mixture,
hot idle speed and fast idle speed, and checking
manifold heat control valve.

The complete or major tune and test procedure
consists of these basic items plus other ignition, com-
pression, electrical and carburetor checks, and a final
road test to ensure continued trouble free operation.

BASIC PROCEDURE
CONNECT TUNE-UP EQUIPMENT

Follow manufacturer recommendations for the use
of testing equipment. Fig. 6C-1 shows a basic schem-
atic for instrumentation which will apply to many
types of test equipment and may be used as a rough
guide if equipment manufacturers’ instructions are
not available.

Connections shown in Fig. 6C-1 are made as
follows:

1. Voltmeter.
a. Positive lead to resistor side of coil.
b. Negative lead to ground.

2. Timing light.

a. Positive lead to positive battery terminal.

SUBJECT
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b. Negative lead to ground.
c. Trigger lead to number 1 spark plug.
3. Tachometer.

a. Positive lead to distributor side of coil.

b. Negative lead to ground.

4. Dwell Meter.
a. Positive lead to distributor side of coil.

b. Negative lead to ground.

VOLTMETER

TIMING LIGHT

=

7
\%’ TRIGGER LEAD =

SPARK PLUGS

DWELL METER TACHOMETER

Fig. 6C-1 Simple Schematic of Tune-Up Instrumentations
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BATTERY VOLTAGE—TEST
WHILE CRANKING ENGINE

NOTE: Disconnect distributor to coil primary wire
during this test to prevent engine from firing.

Terminal voltage while cranking must not be less
than 9.0 volts on a 12-volt battery. Engine cranking
speed (approximately 180 rpm) should also be ob-
served during this check to see that it is satisfactory.
If cranking speed is low, check starting circuit to
locate cause of low speed. If battery voltage is low
while cranking, further tests of battery and/or start-
ing motor circuit should be made to locate trouble.

CAUTION: When installing self locking battery ter-
minals, push the terminal as far down on the bat-
tery post as possible, before releasing spring
fingers. If this is not done, it may result in crank-
ing failures due to loose terminals. The baitery
post should be above the cable terminal approxi-

mately . a".

To insure proper electrical operation, the battery
should be in good condition and be adequately
charged. Check cell to cell voltage as outlined in
the ELECTRICAL SECTION and recharge or re-
place as necessary.

SPARK PLUGS—REMOVE AND RECONDITION

Check to see that correct spark plugs are being
used. Spark plug upper insulators should be thor-
oughly cleaned to prevent possible flash-out. Thor-
oughly clean lower insulator and cavity by sand
blasting. File both electrodes flat (rounded surfaces
increase voltage required to fire plugs) and set gap
(.033” to .038”). Leave plugs out for compression
check. When plugs are installed, use new gaskets and
tighten plugs to 25 1b. ft. torque.

DISTRIBUTOR POINTS—CLEAN AND ADJUST
Remove distributor cap and inspect points for
excessive burning or pitting. Replace points if neces-
sary. Use a point file to clean contact area and re-
move scale from points. Filing is for cleaning pur-
poses only. Do not attempt to remove all roughness.
Apply a trace of bearing lubricant to the breaker
cam. Adjust distributor dwell to 30° (28°-32°)
following procedure outlined in the ELECTRICAL
SECTION.
SET IGNITION TIMING
' With distributor vacuum line disconnected and car
operating at normal idle speed or below, set ignition
timing. Follow procedure outlined in the ELECTRI-
CAL SECTION. Correct setting is 6° BTDC.
HOT IDLE SPEED AND MIXTURE—ADJUST
Following adjustment procedure outlined in the
ENGINE FUEL SECTION, adjust carburetor idle
~ speed and mixture to give the smoothest idle at the
v following specifications:

NOTE: Depress hot idle air valve plunger while
making adjustment on triple-two barrel carbu-
retors.

Synchro-Mesh (In Neutral) .. . ... ... 480-500 r.p.m.
Hydra-Matic, Exc. Air Conditioning

(In Drive Range) ....... ... ... .. 480-500 r.p.m.
Air Conditioning (AC Off)

Hydra-Matic (Drive Range) .. ... 540-560 r.p.m.

Synchro-Mesh (In Neutral) ..... . . 540-560 r.p.m.

FAST IDLE SPEED—ADJUST

Following procedures outlined in the ENGINE
FUEL SECTION, adjust fast idle speed to the fol-
lowing (with fast idle screw at highest step of fast
idle cam):
Carter 4-Barrel

Carburetor ... H.M. and S.M. Trans.—2200 r.p.m.

ANTI-STALL DIAPHRAGM SETTING
NOTE: Before attempting to set the anti-stall
diaphragm, the hot idle speed must be adjusted on
the 1 and 2-bbl. carburetors, and the hot idle speed
and fast idle speed both must be set on the 4-bbl.
carburetor. All adjustments are made with engine
shut off.

ROTO HYDRA-MATIC
Standard 2-bbl. (Next to High Step) ...062”-.067"
Economy 2-bbl. (Next to High Step) ...090”-.095”
SUPER HYDRA-MATIC
4-bbl. (On High Step) ....... .. .. .. . 090”7-095"
CAUTION: The anti-stall diaphragm plunger must
be restrained from turning while adjusting plunger
screw to prevent injury fo the diaphragm.

SEE THAT EXHAUST MANIFOLD HEAT VALVE
OPERATES FREELY

Manifold heat valve must operate freely. If stuck
open, it can cause sluggish operation of the engine,
especially during warm-up. If stuck closed, engine
performance when hot will be unsatisfactory.

ADDITIONAL PROCEDURES

For diagnosis purposes, it is sometimes necessary
to proceed further than the basic tune-up procedure.
The following steps plus a road test are included in a
complete or major tune and test procedure.

BATTERY—CLEAN TOP, TIGHTEN
TERMINALS AND HOLD DOWN CLAMP

Clean and neutralize the top of the battery with a
solution of baking soda and water. The top of the
battery must be clean to prevent current leakage be-
tween the terminals and from the positive terminal
to the hold down clamp.

In addition to current leakage, prolonged accumu-
lation of acid and dirt on top of the 12-volt battery
may cause blistering of the material covering the con-
nector straps and corrosion of the straps. After con-
necting terminals, coat them with petrolatum to pro-
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tect them from corrosion. Hold down clamp should
be tightened to 22-27 1b. in. torque.

CAUTION: Excessive tightening of the hold down
clamp can crack the battery case.

COMPRESSION PRESSURE—TEST EACH CYLINDER

NOTE: If this test is to be performed, it should
be done when spark plugs are removed for service
during the basic tune-up procedure.

Unless checking for worn rings or for the cause of
low speed miss, compression check should not be nec-
essary.

Test compression with engine warm, all spark plugs
removed and throttle and choke wide open. No cyl-
inder should be less than 809% of the highest cylinder
(see examples). Excessive variation between cylinders,
accompanied by low speed missing of the cylinder or
cylinders which are low, usually indicates a valve not
properly seating, a burned valve or a broken piston
ring. Low pressures, even though uniform, may indi-
cate worn rings. This will usually be accompanied by
excessive oil consumption.

Example 1

Cyl. 1 2 3 4 5 6 7 8
Press. 136 138 135 144 102 137 140 141

80% of 144 (highest) is 115. Thus cylinder No. 5 is
less than 80% of No. 4. This condition, accompanied
by low speed missing, indicates a burned valve or
broken piston ring.

Example 2

Cyl 1 2 3 4 5 6 7 8
Presss. 85 91 90 87 96 93 87 89

80% of 96 is 77. While all cylinders are well above
717, they are all excessively low. This indicates all poor
valves or, if accompanied by oil consumption, worn
rings. If compression is subnormal, the tune-up will
probably not be satisfactory.

CARBURETOR—CLEAN AIR CLEANER AND
CRANKCASE VENTILATOR AIR CLEANERS

The entire air cleaner should be removed from the
car for cleaning. The metal cover and shell of the air
cleaner should be cleaned on the inside surfaces.

Remove filter element from standard carburetor
air cleaner, Wash dirt from filter element and from
crankcase ventilator inlets by plunging up and down

several times in suitable solvent. Drain dry and
re-oil.

POLYURETHANE HEAVY DUTY CLEANER

After each occasion of driving during dust storms or
at most every 16,000 miles, remove the cleaner from
the engine, remove the cleaner element from the
cleaner, and remove the screen from the cleaning
element. Wash the element in suitable solvent such as
kerosene at room temperature to remove oil and dirt.
Squeeze element (do not wring) dry. Dip in SAE
10W-30 oil and squeeze to remove excess oil.

Replace screen in cleaner element with element
sealing edges evenly overlapping screen. Clean all
dirt from inside air cleaner body, install cleaner ele-
ment, and reinstall entire cleaner on engine.

HIGH TENSION WIRES, DISTRIBUTOR CAP AND
ROTOR—CLEAN AND INSPECT

NOTE: This operation is to be performed while
checking distributor points during the basic tune-
up procedure. Inspect distributor cap for cracks
and flash over.

External surfaces of all parts of the secondary sys-
tem must be cleaned to reduce the possibility of volt-
age loss. All high tension wires should be removed
from the distributor cap and coil so that terminals
can be inspected and cleaned. Burned or corroded
terminals indicate that wires were not fully seated,
causing arcing between the end of the wire and the
terminal. When replacing wires in terminal, be sure
they are fully seated before pushing rubber nipple
down over tower. Check distributor rotor for damage
and distributor cap for cracks.

DISTRIBUTOR—LUBRICATE

Wipe a very small amount of special cam and ball
bearing lubricant on cam lobes when servicing.

CARBURETOR CHOKE AND UNLOADER—CHECK
OPERATION AND ADJUSTMENT

The specified choke setting provides ideal choke
operation in all climates. No seasonal changes are
necessary.

Settings are as follows:

Carter 4BBL
Rochester (all models)

Set 1 notch rich
Set at index mark

The choke should just close at 75°F. when set at
index. In rare cases, it may be necessary to change




6C-4 1962 PONTIAC CHASSIS SHOP MANUAL

slightly (never more than two notches) from the
standard setting to properly calibrate the choke.

Choke linkage must operate freely. Do not lubri-
cate linkage since this will colleci dust and cause
sticking.

Check unloader action. Inoperative unloader can
cause complaints of difficult hot starting., Adjust as
outlined in the ENGINE FUEL SECTION.

INTAKE MANIFOLD AND CARBURETOR
ATTACHING NUTS—TIGHTEN

Intake manifold attaching screws and nuts on en-
gines should be tightened to 40 1b. ft. torque. Car-
buretor attaching nuts should be tightened securely.
Leaks at these areas can cause rough idle, surging,
deceleration popping, or deceleration whistle.

INSPECTION

Inspect for oil and/or coolant leaks. Check radi-
ator hoses. Check and adjust engine fan and acces-
sory drive belt tension. Check steering wheel.

ROAD TEST
TEST PERFORMANCE OF CAR

Observe performance of engine at low speed, dur-
ing acceleration, and at constant speed. Check for
missing, stalling, surging, poor acceleration or flat
spots on acceleration. If any irregularity is found,
tests listed under diagnosis should be conducted to
find and correct trouble.

TEST OPERATION OF:

BRAKES—Pedal should not go closer than 2” from
floor mat (1” with power brakes). Fluid level in
master cylinder should be one inch below top of
master cylinder housing filler plug opening.

PARKING BRAKE-—Should hold the car without
excessive movement of parking brake pedal.

HYDRA-MATIC—Observe shift pattern at minimum
and full throttle and test forced downshifts. Watch
for any indications of slipping or unusual shift char-
acteristics that may indicate need for adjustment.

STEERING GEAR-—See that steering operates nor-
mally and that steering wheel does not have excessive
play. Also observe for alignment of steering wheel,
pull, wander, or other irregularity that might indicate
need for front end alignment. ’

WINDSHIELD WIPER—Wiper operation should be
tested with windshield wet in order to properly judge
the action.

CLUTCH—See that clutch engages smoothly and
that lash is correct. Follow procedure for adjusting
clutch pedal height and lash in the ENGINE
CLUTCH section. “Hard” pedal or lack of pedal
return may indicate need for overcenter spring ad-
justment.

LIGHTS AND HORNS-—Test operation of head-
lights, tail lights, stop lights, parking lights, direction
signals, and all other lights, as well as the horns.

INSTRUMENTS—Observe operation of all instru-
ments. Observe especially for possible abnormal read-
ings which may indicate trouble.

ACCESSORIES—Test operation of radio, heater, de-
froster, cigar lighter, other accessories.
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GENERAL DESCRIPTION

A single plate, dry disc type 1014” clutch is used on
all cars with synchro-mesh transmission. The clutch
assembly consists of the clutch driven plate assembly,
the clutch cover and pressure plate assembly, and the
clutch release mechanism (Fig. 6D-1).

The clutch incorporates semi-centrifugal action to
guard against clutch slippage at high engine speeds.
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Specifications . ... ... ... .. 6D-4
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Twelve coil springs supply the initial clutch plate load
(9 plain and 3 yellow springs on standard clutch; 6
black and 6 orange springs on heavy duty clutch).

Three centrifugal rollers (6 rollers on heavy duty
clutch) are installed between the clutch plate and
cover so that, as engine speed is increased, centrifugal
force exerts pressure between clutch cover and the

clutch pressure plate.

1. Crankshaft Clutch Pilot Bearing 6. Clutch Driven Plate {Facings) 10. Clutch Cover to Flywheel Bolt
2. Engine Flywheel 7. Clutch Facing Rivet 11. Clutch Release Bearing

3. Flywheel Ring Gear 8. Clutch Cover and Pressure 12. Clutch Release Fork

4. Flywheel to Crankshaft Bolt Plate Assembly

5. Clytch Driven Plate 9. Clutch Cover to Flywheel 13. Clutch Release Fork Ball

{with facings)

Fig. 6D-1

Bolt Washer

Engine Clutch and Flywheel Assembly—Exploded View

14. Clutch Fork Ball Support Bolt




6D-2 1962 PONTIAC CHASSIS SHOP MANUAL

Eight vibration damper coil springs encircle the
driven plate hub to prevent the transmitting of vibra-
tion from the engine to the transmission. The grooves
on both sides of the clutch driven plate lining prevent
the sticking of the plate to the flywheel and pressure
plate due to vacuum between the members.

The clutch cover and pressure plate assembly
(Fig. 6D-1) is made up of the cover, pressure plate,
twelve clutch thrust springs, three clutch release
levers, three eyebolts, three anti-rattle springs, three
struts and three special adjusting nuts. The clutch
thrust springs act on the pressure plate and force the
driven plate against the flywheel, thereby coupling the
engine to the transmission. The clutch eyebolts con-
nect the pressure plate to the clutch cover and the
release levers disengage the pressure plate when force
is applied against the clutch release bearing.

The clutch release mechanism consists of a ball
thrust bearing, appropriate levers and linkage to
manually control the action of the bearing. The ball
thrust bearing is piloted on a tubular support (re-
tainer) concentric with and enclosing the transmission
main drive (clutch) gear. When pressure is applied to
the clutch pedal to release the clutch, the clutch fork
pivots on its ball socket. The inner end then pushes
the release bearing forward so that it presses against
the inner ends of the clutch release levers, releasing
the clutch (Fig. 6D-1). Pedal effort is transmitted
through the pedal to the countershaft and lever as-
sembly and thence to the clutch fork.

The countershaft is equipped with an overcenter
spring (Fig. 6D-2) so that when the clutch pedal is
depressed beyond a certain point, the overcenter
spring partially balances the clutch springs, thus
reducing the pedal effort exerted by the driver in
disengaging the clutch.

Fig. 6D-2 Engine Clutch Linkage

PERIODIC SERVICE

Every 4,000 miles, lubricate all pivot points with
engine oil. Use light grease at pushrod to clutch fork
ball joint and chassis grease at high pressure lubrica-
tion fitting. The ball type release bearing is lubricated
and sealed for life and requires no 